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activity of 5 growth factor receptors such as VEG-R-2

and FGFR-1, thereby making themuseful as anti-cancer
agents. The conpABAINBOLBKINAMCINHIBITORS tr eat nent

of di seases, other than cancer, which are associ ated

wi th signal transduction pathways operating through
growth factors and antlFl@gdfqggng%hﬁoﬁeceptors such as
VEGFR-2. 10 Background nvention Nor nal

an gi og&hésingergioayslates to opopdvads thabinbibinthe tyasine k'ylamif activity of

%Cv?tﬁgactgrbr:ggg | (l;r% Igﬁ @%&Eﬁl %mﬂﬁ%(ﬁ]lélgﬁgﬁgfébyfrg p%them useful

r apaﬁﬂuarcwsgeﬁqw CltHeQBmpYRERSIrE 8Rb sl @Qﬁ@@é@ﬁbﬁ@df diseases,
angi ogenesi s been assoc:| ated with di sease states

i atie than@a@neab\@hmh areasswa;q@@d With sigoalrtransduction pethveys pperating

arthritis sar,.conn
R e e MRt SRR GNP B PG
(Fan et al, 1995, Trend Pharmacol . Sci. 16: 57-66;
Fol kman, 1995 Nature Medicine 1: 27-31). Alteration
of vascul ar per neabi Baekground phthednvention ay a rol e in

both n o

(Qul' e PR RSP AR ol ERABER of processes

8 ZfhEBig erﬁBﬂ}@ﬁfc dielopmedt) 93ukdheing aotibsivip tietbdeasiab components of
303- 32 ceptor tyrosi ne ki nases

Revi
E@rl@y recﬂr%quﬁlﬁ% yngHen. |[|I1“C2‘>Fﬂéab( ¢ Ankathalegigy aggiogenesis had been
° e%%@ﬁf@dcvﬁ'th &ls&rgekate@maﬁng Babakcaﬁ%{fﬁom b8R8kl theumatoid

. These transnenbrane ~ nol ec
chlahlam ethiesing Hdppsiseasbsia aofl hasmangiorag elsthmaacancer and

DI HE B AR RCAT L9 SRR D] AP (97 SEPRG o, 1995,

kN&ﬂﬁ@ Miéél'f@hé]l Bi-s0i Atteiioh bPadulbPpdriRabiBEeR tdught to play a
results in stinmulation of the receptor-associated

t yeloét beth pprmsland peibephysialpgical peeagsses (CplioapRorg peali HiP3.,
O RIS 1A SR BAU . 1 59s EEREPLO AN 8 hiews, 12

otein
ced3-gbay. responses To date, at | east n| net een
di stinct RTK subf am lies, defined by amno acid

sequen &R ERSIRC kinaes BRIS) ipErenOf RN teyEansmissipnef
SYREAMhch ﬁa?s gb@os@&l‘?@@%rﬁ H{HPJHe%?@eFZ’JVg%F t?eiﬁﬂe}nﬁﬁme

tyrosi ne Rase recept or FItl
k inmodesoleis nhzmacteristimllyu camsit af m exjracelhdpt h)ga,ndeRh(lg Hdemain
referre and_anat h

f farteried thppBan e Blibe FECmpratbiang tp aiEellsler typggine

Ofkinade 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, Flt or Flt1 (VEGFR-1),
the kinase insert domain-containing receptor, KDR (also referred to as Flk-1 or

VEGFR-2), and another fms-like tyrosine kinase receptor, Flt4 (VEGFR-3). Two of
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WO 2004/ 009601 PCT/ US2003/ 022554 these rel ated RTKs,
FIt and KDR, have been shown to bind vascul ar

wep@anbmwhi al growh factor (VEGF) with high apPdT/ns1093/022554

(De Vries et al, 1992, Science 255: 989-991; Ternman
et al, 1992, Biochem Biophys. Res. Conm 1992, 187:
1h7@-rehse)RTIRs, Hi ang KIOR, havebeenshavaste hied wgseelps endothelial

expressed i erol.ogous. cel | at ed. .
PR LR B0 aS Koo IR DA T Saghel 2, oo
Oferfifthlep kil 9®r, BiGhe . BEhhgal Rdst@binkil1092, 18VERF9- 138N PBinding
with acidic and basic fibroblast growh factor (aFGF &

b ERGH g thesprospptpisenpiesseddn Asteriogang ceis Radihegn associated with

endot hel ial cell| gr h -Qr ' YIRSV i :
B b A Sody RicHTRA 08 A3l fing hpd Blcium fues.
r'eEE, Blong WiSichiie Kidwsg fiteobast grékAhRadior BFGH &thRGR)have
the restricted expression_ of its receptors, the grow].
fbeenddentified as hyying inpritrgpegothelipl selhgiozdh P¥%nth’§tacgf’lt¥' he 18

F i ' if i
TR B LR R AP S DS s e

| POBRt larBy siriuswif eteatsteitted kaphssiar ofiits racgptqstthe pogits ddctor

angi ogenesi s (Jakeman et al_, , . Endocri nol o 133:
GG o VI iR Goet o bass ths Aty ICAGar RBSaRt ki

T : 3 R thhtimulator of
(CERHIRR cellf Ryt g mbe AR ARG VT Bl mmulator o
2101 o0kl 244 pathblogitahahgiosspesin Jokdredr etlal,dOPB Ervlpgrnelogy, 133:

I oljferati L ndex cept,in cases..of, ti y

A S 8L g e R0 LD SRS 1Rl T35-159 ang
I PREQELSINEEIENCIRnndiNet AJIIBIIEBISI SherloN®N 20017320024).

pat hol ogi cal states such as cancer, inherited vascul ar

di seasbsadupaodethelid sells haysarlpygirelifegation index gxcept in cases of
retinopathi.es a . ' [ S
ORI 907 1 FLDEIPRHHE 4R B o SIRTLRA b5t
VeEsSehesi$JIOweXR s patholdQichlstabgiunl @n cancet, imheritedwdstular
grow h factors such as, VEG- and bFGF,  endothelial .

cdipgases. padasmitepsis EORasS, Akl retippBitiies pad atheroselpiosis.
aé}féloﬁ{e%gﬂeﬁ@ afer‘atcﬂv%ylpﬁ&ﬁ@fa@ihgﬁg@ %)L%Qﬁilzin RloWRELELs. :)[thdnSexposure

nowW W accept e at the ability of tunors t .
etopmgibganid stimeliagitiagowth fastaieprhde MEGH amd bIFEE, endothelial cells

formation this scul ar netwgrk. Bindi ng, of VEGE.or

RRTGh F )< PRG AN S AL BT A Lieer g wiSHal
dhdIRbHZ at 1sQfdw RideBPRRsRBO Ak el a‘Bﬂitﬁ Bf RS tdexpaRé atlies

and enzymatic acti'vation. These phosphotyrosine

r msiaglasize satependest tppacke fyymagpr ekthisorasegaichetverk.

downst peam S in I L es i G .

act | vaPrgire BotPoE of ArER GBS R Rr SRR g i

t defeizR@dd) walphssphstythtion dnhyios@s daidvel aad ershlatic activation.

activation. D sruption of the FGFR 1 pathway_ shoul d

alkase phosrbptyresyes residnes S5Fvs ast dpeling reitep HresPedific dRVAsEam

| | ' id 4UI0hi ' FRAgyh@8h. Tsruption of

Sef i T BN Mg dRERS ROAGD, Dloupion

ethesteputieow alsshosld goebit snddidliaticel anpivaton. dDisipGBn of the FGFR-1

Si %nal i ng i nhibits endot h(ﬁl [ aﬁl, cell . N . . .
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

migration, a critical process in vascular network formation.
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mgration, a critical process in vascular network
formation. -2 WD 2004/ 009601 PCT/ US2003/ 022554 The
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in tunor associated vascul ature has suggested a role

for these nolecules in tunor a enesi s.
Angi ogdhe oiver-expiessiop Sa¢ aethtation ﬁgW TR land FGHRA] B papr-

V] .
R S R B P

S Mtg&ige@emﬁld@mbmhaﬁnmokgﬂ@wm1sdﬁniaiter) by ahtitaldies directed against
VEGFR-2 receptors. Domn mut ati ons i ntroduced i nto

eMEE liggndrrd VT p@ﬁmols ml bhtpaeipd (13cking 3 gaasmembrane
e

SR SRS RO KR, Domimn
c agnations lintgaindsd mltcsathen VBGHRS2 a0 FGERe hedich @adt urtoss of

growt h. Recent evidence has elucidated, in part, % he
t 6%%5’61?3540 ACRYY fnbhitsamer SroNEL & R e%fl%%egsq tRrgetipg Pr theg

[

S5, HnaPEatER i MRy RATR b A0 el Rocen
| avidendeihws ehlssiatadahthrlwﬂtehempmmt regujpamsntonf thee @edpsets in tumor

Descr |on of _t ventj.on. I n accordance with the .
pEESUhEh pRiRaR VB e P EB RS [omof O pFOT i
" thoke hhp (%t ht NafdrBhe &docididd with @hhoLkPRALIONET S,

di aster eorrers and pharmaceutically acceptabl e sal ts,
prodrugs and sol vates thereof, |nh|b|t the tyrosine

ki nase activity o LQ fac{,or LAl o such as 20
VEGFR-2. I n fornu

speci f i addofdhncd Hetha sy ifvehtsord b@mpﬁlﬁfdsrdﬂ‘(ﬂoﬁﬁﬂa I,
follows: Z is selected fromO, S, N, OH or d, W|th

the provisos that when Zis O or S, R4l is absent and
when Z is OHor O, both R41 and41R4242'ire absent; X and
Y are |ndependently selected fr R"0co, s, SO SQ2,
CO, @02, 25 NR10, NR11CQg NR12 R13 NR14CQO2,
NR15S02, NRL6SCRNRL7, SOBN

RN
~o
N RS

@

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:
Z is selected from O, S, N, OH, or Cl, with the provisos that when Z is O or S,
# is absent and when Z is OH or Cl, both R*! and R* are absent;

X and Y are independently selected from O, OCO, S, SO, SO,, CO, CO,,
NR!®, NR"CO, NR2CONR®, NR*CO,, NR’SO,, NR'*SO,NR", SO,NR'?,
CONR19, halogen, nitro, cyano, or X or Y are absent;



CONR19, hal ogen, nitro, cyano, or X or Y are absent;

-3 WD 2004/ 009601 PCT/ US2003/ 022554 R1 is hydrogen,
W@ERB4/00dp1 OCH3, SH, SCH3, OCOR21, SOR22, SO2R2BCT/US2003/022554

SO2NR24R25, CO2R26, CONR27R28, NH2, NR29SO2NR30R31,

NR32SO2R33, ~ NR340OOR35, NR36CZR37, NR38CLNR39RAO0,

hal ogeR), 1sr1uytirqg;en §FHg YR OCER SHdS(?ﬁs,é?@ORndﬁfé)&wd&Q Ry,

W g é t-’(%g@h{ﬂfl aI{{{S;]H&g ébﬁ?ko yn%ﬁ

qqu“ccﬁ@@qwﬁmwam%cdjﬁk@m‘t elogen, nstwps@t tyatioed
het erocycl o, . ar al kyI substituted aral kyl, heteroaryl,

s ubst iR uarehR?m: end@mr@ently hedregess plkb gpwmutg; alkyl, alkenyl,
5 Eﬁétlk }91%/ gllbb%ﬁ*,ut aélﬁ}wjﬂﬁ ylh&bgggﬂééﬁlfﬂy QtErocyclo

VXﬂ‘ﬂlBEhtbfte'd9116:&’}'11&)(SS/,cld1 hfalkg/l, %bﬁﬁ@tﬁ@ araBdyl, Ietabsen Tsttbsiﬂﬂhtb& héderoaryl,
al kyl, substituted alkyl, ){ subst ituted ary

m@ll@vl o8 gestiest eroq:ov i it drecprovieg ﬁaﬂt whRg X is halo,

%ﬁgo %{ 89%3’1 %45%59@1 Qnkh ¥ iKhélo %ﬁo%}%yzﬁ&ﬁ RRIStRft;

R27, RRBis HR20k yl Rabstitbidd alkl?ﬁ%u ylEﬁzbstlﬂaw mmmtemgclom@stnuted
and R40 are 4 Qdegrgndent ly selected fromthe group

10 cfeﬁﬁ@P@fqlmé‘T%fR h{8r 85BHOZEF kyl , substituted al kyl,
aryl, tRe yleglaryk g3 rI@MeRt;al@ﬁl RI7SRPSRIY Rtllegt% R% R%,
heteroar heterocyclo or_‘'substjtuted heterocyclo;
11527m§ R¥523,3° IR§]3 Rdh aﬁ‘hﬁ :R’% R ﬁdé’f)emﬂﬁntdrglnslep@&be@b’ selected

r con3| t t ut.ed
e Gep oyt it oG gL b T e i e

hek&bast, Séhbstltﬁ‘@@l ﬁE l%etéibcyﬁsll’(b ok biBitiRfed 1RHEOOFYS] O;
R42 is 5 Ela 20 H (R43)" wherein n equals

15 0, 1 oR 2RanB efa)le 43 méepen@myslefﬁal@meﬂ;ﬁog"euhéar@w ¢ongigiing of

taﬁgylng,}q%gﬁlte%oﬂ St | Plglébsrtrlgp%cfl %I?’g %@teh aa ggdblgﬁtut e\?\%r%%?l,

tHegerbelydid) @ s@HSSﬂNutsdJBetéﬂ@aycloa R2 may not be hydrogen
if Xis,,50 SG2, NR 13 C02, or NR 14SQ2; and b. R3
may noR Be hydrogen if Y is SO SO2, NR13C02, or
NR14SQ2.

R43)n
r/

(R‘B)n wherein n equals 0, 1 or 2 and each R¥is independently selected from the

20

group consisting of hydrogen, fluorine, chlorine and methyl; and
R* is methyl, or hydrogen,
25  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,.



-4 WD 2004/ 009601 PCT/ US2003/ 022554 1In a preferred
enbodi nrent Rl is hydrogen or nethyl; R6 is hydrogen;

wRous09shower al kyl; and Z is oxygen or nitrogRClI/U$2003/022554

10

15

20

25

30

anot her preferred enbodiment RL is hydrogen; R3 is
| ower al kyl; Y is absent:, X is oxygen or nitrogen; 3.
R43 i s In ppseferrest embeimgriR ishydiegan psmathyk; dﬁéﬁh}ﬂl’og@’ R’is

I red enbodi ment X is
g%/‘géeéﬁ;lk arl}’dgig;acgk?}/g%f rtlﬁpggggl kyl and R43 is fluoro.
In yet TaanstharprpfeatéembddiennoRl ieydrogeh SR B ewer, alRd; Yss
a substituted hetrocyclq,. substit ut ed heterogyclo
h@bsenb aF {3 OXYgEib et i r0een FroisaPigE o1 hydspgenyandsR ~ gghydrogen or
'“Qeﬁ‘%.g Preferred conpounds of the invention include
4 uoro 1H pyrrol o[ 2, 3-b] pyri di n- 5y|oxy) 5- net hyl
- pyrr o[[mbrat, ahotle} pieféred]enbealiment 6 &l oxygén; R? is a substituted alkyl and
(% 4- (4- Fl uor o- 1H pyrrol o[ 2, 3- b] pyri di n-5-yl oxy) -5

?rol o[ 2, 1-

F111, 2545L1 dndfep Pﬁéféﬁé&%bd&frﬁﬁﬁ'){ % #bent; R? is a substituted
(S)- 1[4 (4-Fluoro-1Hpyrrolo

[ h@@edy]chy silghtinmed lyebttmoy))cl@ heterbaryL, pybrstitita] Rstdroaryl, and Z is

f£ 4]triazi n-6-yl oxy] - propan-2-ol, (R)-1-
@%1uor02rrethyl 1H pyrrol o [2, 3-b] '

pyrldln 5-yl oxy) - 5-net hyl - 20

pyrrolo[2,1-f][1,2,4]triazin-6-yl oxy]-propan-2-ol,

(R -2- ﬂ’nefenre@mp@mﬂwwpn@\re@[lgn Bwb]tggyrl di n-5-yl oxy)-5

-met h
5 o) R A byt S ety kpygolol2.1-
[ 4]‘[]1 44%13!&1@%81- net hyI 1H pyrrolo [2,

pyridin

5- neth rroIo [2,1-f] [
L2 ] G b o e bR RY oviaRg)-5 omtihylpyrrolol2, 1-
b ridin-5-ylox 5- met
hyl[[{)lyz/l(réljt ﬁk?&oé YIOJ(?!] Bﬁ&gbqﬁli ri az} ﬁyG yl oxy] yet hy);l) am ne,
(4- Fl u@¥et-1444p¥tuood-d H-pyrrolo[2,3-b]pyridin-5-yloxy)-5-methyl-pyrrolo[2,1-
w3 ridjin-5- - [ 551 sopropyl - 6- (3- et hyl -
[%[gzg%“gl}éél&r "%?F‘Yiépgﬂpg‘ Bfir (F))I o% 1- f]([l 2, 4¥t ri azi n-4-
yl]- am(R)el [4&4#&&@9%&5'}@)’19&)%&10[2 3—bgpyr1d1n—y l—yloxy) -5-methyl-

[2, yridin-5-yl)-[5-isopropyl -
y@ol@}gkéﬂﬂé&zddmazuw YWY]—PNP@IE 2; (.ﬂlr f] [ 1 2, 4] triazin-4-

%”2], S_ag‘i(lgyr-i éé—l((lf;]i}:@olfi? )191[ @Irr [gyial-b y oxﬁ] 5—methy1pyrrolo[2 1-
f1[1,2,4]triazin-6-yloxy]-1-methylethylamine,
(R)-2-[4-(4-Fluoro-2-methyl-1 H-pyrrolo[2,3-b]pyridin-5-yloxy)-5-
methylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy]-1-methyl-ethylamine,
2-[4-(4-Fluoro-1H-pyrrolo[2,3-b]pyridin-5-yloxy)-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-ethylamine,
(4-Fluoro-1H-pyrrolo[2,3-b]pyridin-5-yl)-[5-isopropyl-6-(3-methyl-
[1,2,4]oxadiazol-5-yl)-pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine,
(4-Fluoro-1H-pyrrolo[2,3-b]pyridin-5-y1)-[5-isopropyl-6-(5-methyl-
[1,3,4]oxadiazol-2-yl)-pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine,
(4-Fluoro-2-methyl- 1 H-pyrrolo[2,3-b]pyridin-5-y1)-[5-isopropyl-6-(5-methyl-
[1,3,4]oxadiazol-2-yl)-pyrrolo[2,1-f][1,2,4]triazin-4~yl]-amine, and
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[1, 3, 4] oxadi azol -2-yl)-pyrrolo[2,1-f][1,2,4]triazin-4-
yl]-am ne, and -5 WO 2004/ 009601 PCT/ US2003/ 022554
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1, 3, 4] oxadi azol - 2-yl)-pyrrolo[2,1-f][1,2,4]triazin-4

I 2-met hyl -1Hpyrrolo [2 b i di n-5-yl
il (nwexwpr@%yla@@%m uaémagw]agﬂmmr@ﬁn)l 02 ltriazin-4-

CATEOHIEE SR B8y SRR o formi s | o

i nvention al so pr ovi des a pharmaceuti cal conposi tion

conprising a onpound, of formula | or

conbi nkkg me%analmpm@%ﬁ Pwmapwﬁ@k@mp&éﬂ@n&amlé\ng a
A BB o ERACEO: ﬁan&xgﬂér%h&tﬁgﬁy hocebinR AFLET 1 ed
ant | -Ccancer or OXt C agent i S

sel ect'ehk fnwslmdnmscgprouﬂes:mp]salﬁtamglco)lfcdrmpmmodcepmpnsmg a
|nh|b|tors of 10 integrin av(33 function

reerancaid of formua | el 1 erabipsiiqnevith H]Paé;&af:%ﬁ’é?gﬂy 280eBlablE carrier
df ol SXinki #l ceﬂo‘i‘@ﬁ%‘t )ﬁ@ Bgent HH 1(3Félrreﬁ%ﬁ{b%¥iﬁment said anti-cancer or
anastrozo | et borazol e; exenestane;

f dytivtaricdgentris beleaed ﬂem the galup ttandistag ocf;hppml@r amfgbitors of

acetate; gosereline acetate; |euprolj i.nasterid
rgtegrp (TEPFHOTe ARG AT I SHEOX e, HTRPE Ps B?mlg?‘lﬁ’k o %
a&ﬁ@fc%ﬁ%ﬂ@?@d&%ehé’ FhlostACRALRL aldlBGAdIOerrGoRABrd B OF

tor fecept or anti bodi es such
asxeAesahe; rtlutam(dbemattamldwabl):alatadn& oy puokdrone acetate; gosereline

SERIAARP Ui FEE HRS iR DY ibine S P ofgrokinase

f;%lh’é}ﬁﬁH é@if:édtlvaﬂ%iﬂ' tdcBfror AHRAGS] ﬁ@wﬁ%&t@ﬂé&ﬁﬁmdﬁeﬁ @kRefactor
abi nosi de; doxorubi cin; daunonycin; epirubicin;

i eeniti aititodie suiesiAragin® dorvisigwpet)rand Hrbiwe@niesrimab);

cr B Rt ot B st D SRR RRLE Gy AELRISkAR -

| fhiesbadataleumine! @feﬁ@ﬁﬁ@@nalagmemo@nﬁme\armmosﬁa dexorubicin;
Taxol (r) (paclitax Taxot er e( (docet axel ) ;

ec}?emﬁmlyém@emﬁml@gsl scerb@@iqmqﬂa ; daedinggyycin; mithramycin;

e [ n .
n%i%t?f?ne Py SRen FHOBE hER el BTAGRRPRCI apolphan:
p‘.tqﬁnsq)lﬂﬁﬂdé |1ﬁsﬁmadn:immomwmoﬁmtepm vhictietire; Jlagdl®as

VeI cade(r (bort ezom 25 The | entl .on

PR e TR DR Ak 5PE g B HaBlde analogs:

a9 L HbroWinOfnal 035 Qb bs RS Eeﬁfpoﬁi%@eﬁﬁéﬁﬁﬁné”ﬂéﬂf‘ec%ﬁ“ﬂﬁx’o@?ﬁdols

admnistering to a manmmal ran species in  need thereof,

abivhueicaprspdrsalnjodifidrs end prpecageme ahibilornsish ap Mﬂ@ﬁ@@ng

aﬁoﬁnt ofb compound of forrmula I. Additionally,
8FEZ9MUbYi sl osed a method of inhibiting tyrosine

ki naseTReinh¥ition alstPpretided a heasld dachibitiagphotéiadtitdse activity of

receptor such as which conprises adnministering to a
growth factor receptors which comprises administering to a mammalian species in

need thereof, a therapeutically effective protein kinase inhibiting amount of a
compound of formula L.

Additionally, there is disclosed a method of inhibiting tyrosine kinase activity
of at least one growth factor receptor such as which comprises administering to a

mammalian species in need thereof, a therapeutically effective amount of a compound



mammal i an species in need thereof, a therapeutically
ef fective anount of a conpound -6 WO 2004/ 009601

WEDABBO03/ 022554 of fornmula | or Il. In a prelf/E82008022554
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enbodi nent said growth factor receptor is selected

fromthe group consisting of VEGFR-2 and FGFR- 1.

Foh&rmyla kordl-o Iy apigfested sEb@dimens saig @ravoih faglantererjoris selected

p ve di dm nistering to a
e o R e e B R AR OPR T, O Spett [ cal Ty

5 ef f eGldalle, mﬁmmﬂlsofosal copfhod o tedatihg ral’pudﬂﬁetanvb d1saase

preferred enbodi nent the proliferative djsease

c SABBFSING AEMFBIEISG (9 RBTHERT Hhecies isnesd therppl aglgggpentically
i I

e AR BRAal 0t iR gEeT o AREE, 00 Rt )

t prdlifattivagdisesse v caneerm t hr oughout the present

o oup, 0A LS8 s S af s dR e Deap kg
% &iiffcalifn STh&LE cﬁfmﬁ%ﬁ g%\%a%ﬁh % dﬁ?%il b ﬁéﬁaﬁqPBlu;s to that

rocar bon groups of 20 carbo refera
1 gtampor ¢earbroughowntsthe imeent SR icsion mndiwdwly @ dsyplart of another
refers t.o unsubsti.t etd al kyl groups of 1 to 4 carbon
aBHHR: VRS ¢ Wll%ﬂ%ﬁ? Suted alkyl™ refers to an al kyl

group gubsdrhd tIeE Rifers t@6traidik o ¥AMBh&S cHaRudsabdtRtted
substituents, such as, hal o, hydroxy, al koxy, oxo,

ahk@mvgs,rbon gwuys ek to A k@h@yat@szgs,ﬁ preferabdy 140 Ry:aﬁ)ml atpms. The
ﬁss%cﬁ‘lo“lcé@&a élié%ll’ %@BIQCEO ugéucb gfﬁ{edta Sﬁ%ro@@g@?%o lRarbon atoms.

tuen S are

aI kyl Taé Yroofsubdtahiell bikyl akRadydnaikyl (grou}i’ supkigied by, for
ar al kanoyl am no, substituted al kanoyl am n
s BRAEPleAnE o FonrsPhsHibRRLS. SEAksas; h%@éafdmw k%fﬁWl%ﬁ} Hlanoyl,

, F{ﬂ%ym Ikgé’ﬁ&ﬂ éllafﬂgﬂ&nnﬁizg#ﬂéﬁl:lﬁ(h 'apdllgﬁ%ﬁ 0, dis ubstlltuted

ono,” aryl thiono, ara ono ony
aamhmas lif ohych, tha R abiyd subisfitnayts ,are slecfedrfeom diixyl, ery .or aralkyl;

Rty wawfirino.drkepRim R bl g AR e iy pubstituied
a@lmﬁi%'%'bgﬂﬂuted%Mkﬁ{oX/lmﬁp\@hﬁ[ AT thi D byl GRS Q8INIBHE

thére are two substituénts on the nitrogen sel ected

f ﬁlkﬁ'itbllowl arylghigho, aralk ¥ thaorioy Fllkmlllf@%j}cm’b@ﬁymyl apleylsulfonyl,
q%c%né}riil ciede giarSYj Nfgu%FtBs%#tﬂgd gﬂ%tn L%E(FO 8& ﬁ? 110) ?éi'ﬁ(l?}(ﬁ%arbamyl,

|en azo

p rr I
PO, G 2 b QT . Ot o
S t Ik
g?ﬁ%& kv;hgre.eitﬁelje arerH %Jl))? ét\g%ﬁntg on ﬁ{ehﬁ r?%e;% %Vdsf?c{nx 11<‘5}f aryl or
f bltaﬂ{yl rt@ko;@bh@bhﬂﬁarybrsﬁmtmﬁe@m@l i g@dmﬂmo andheteredyolos, such as,
"aryl" refers to nonocyclic or bicyclic aromati.c
h bédﬂ%@%?oﬁflo@b@ thienyl, thiazolyl, pyrrolidyl, pyridyl, pymmdyl and the
like. Where noted above where the substituent is further substituted it will be with
alkyl, alkoxy, aryl or aralkyl.
The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.
The term “aryl” refers to monocyclic or bicyclic aromatic hydrocarbon groups
having 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, biphenyl

and diphenyl groups, each of which may be substituted.
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30 having 6 to 12 carbon atonms in the ring portion,
such as phenyl, naphthyl, biphenyl and di phenyl

w@e@mapassoeach of which may be substituted. - 7PANDUS2003/022554

2004/ 009601 PCT/ US2003/ 022554 The term "aral kyl "

refers to an aryl group bonded directly through an

aI kyI Thgrtewp“arslkyl rafsrdiormayiryl gTorp b@dﬁ% diraeibt thrqredan alkyl
?Iers tq'an aryl group substituted by, for

FEch asgivl2Y

o four substituents such as al kyl,

su bSt Inftyatiedh addblinutddal-@ réfeidsfid B E\@ﬁf@fdm@&)abstﬁuted by, for example,
trifluoronethyl, hydroXx al koxy, al kana

adnk acmﬁmr @ulystltmwch a$ &l Vlamhﬁatutedaalhylkpqlanﬁrlﬁlgoromethoxy,

| | k t
e g L A B U
%MEW&@MylaﬂdﬁYﬁlkﬁh@anwtﬁid hilloyithio, ure1do 'nitro, cyano,

aryl sul fonyl am ne, sulfonic acjid, alkysul fonyl
sqarboesmmﬁrbmiyaﬁwifl%wmé{hcaﬂf%wbwl allgg]hiqna, atlthipag

h u 1
L o O e
artal apdtitudiiendyesefuithat sabsxamysﬂ by hefexs, dlkylaalkoyy,iaoylagubgtituted
substituted, aromatic group for exanple, which is a 4
tasyl7syhshis kR o8l c, 7 to 11 nenbered bicyclic,
or 10 rfdQeds « Qf%ﬁf Areledrh f/ 4 6;910&151‘1‘931%%&11@6& ai-Mi‘ﬂleﬁi& & for
at | east one ter atom and at | east one carbon
adxanipbo mthadhnis Iagl ﬂ0|7ng¢mb@13d moamp;tc@c Piord Iginnmspered bicyclic, or 10
tetrazol e, |ndaz ole. .15 term
e areoiotred AT GRE i BT B AR, e R B and at teast

WR¥RHoRl atorR-coBtahin EBAY Fbr @afite, p@fl@lfn@ rt@bhzbléi ifidazdfe, indole.
carbon atons, and nbpst referabI% 2to car bon

at ons, Theateim Gakkneylt teférs te steoglts|os Dirorbrd chaﬁehxdéeﬁrbon groups of
titut | Kk |k
b et PRl Sl Sod Bt e B Eino ety 2 o 8

SdadbnAeombE dHa0ingrd e fytr dahmwndsm kanoyl , 20
al kano’él oxy, am no, alkylam no, dial

al kano lpqatmm o sulqsﬁ‘pv@qd al]aqqy} rtef{ﬁr%to anaqlé%;]yi1 BTOUR (§ubst1tuted by, for
ael,ié%'lgfeu bhe ﬂytlgvo ﬁﬁ%tfltggﬁgn sq asn hh16Chy dT¥ AN Ak ok § QE&%byl

stituted 'car guani-di no, "1 ndo z
i ﬂkadx@;zhixyl aminor y]lkylatﬂnmce rd)dlkylaﬂunaz akgioylgyinp othicdyall Ylthlo

dyl , d the like. Th t
f%ﬁy'@ptﬁ If(b aﬁ({ s&?%ﬂif/l Sﬁp‘)ﬂf‘ﬁ’h@n J eﬁ%arnﬁew {pgfc g?arh;%%xyy substituted
4 lo%uanﬁﬁn@ 1ﬁ&blﬁolrﬁ1@ﬁ@§gr fa%%?ﬂy ier, Qﬁﬁﬁ@?l gyﬁoh@yl,'l@yndyl,

car bo ons, and nbst pre 2 to car
apyoimsidyhand thg lisee t o four triple bonds. The term

bstituted.al kynyl "
Sagsts i ]E[ftjtggmb K %gﬁ? refg&% {rgigﬁtaorgbg%‘ﬁbg% g%&lﬁ? H&cgﬁg%rbon groups of
hatg0 &b\fﬁ’él@é@ims,aﬂn%%ably ahdx 2R eatbon atokanmd st prefetably; 2 to 8

carbon atoms, having one to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by, for
example, a substituent, such as, halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
heterocyclo, e.g. imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl
and the like.



al kyl am no, di al kyl am no, al kanoyl am no, thiol,
al kyl t hi o, al kyl thi ono, al kyl sul fonyl, 30 sul fonam do,

woRar00968yano, car boxy, carbanyl, substituted Per/bs20g3/022554
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guani dino and heterocyclo, e.g. imdazolyl, furyl,

thienyl, thiazolyl yrrolidyl, pyridyl, pyrimdyl
and th“éhq ek, “cycéoe\lkylgmf@fﬁ @O%GHU‘P@W SEtiEPd samEsed gyclic

t.er cI oal k

S5 Reafi 5oy BBl Sotinfl L NP SRS 7 iR per
CI@[EE @hithARfaylbd rtBer fusdgiswialnan ﬁniaturited &3bOnsarpecylicrringy
which may be further fused with an unsaturated C3-C7

cﬁwdmdwy' groupsngclud@;eﬂqﬂr@w @rcwptsyl,u gyelopeetyl, cyclohexyl,

IR e 1ogY L Sogten s HpuRRETH b o B E B pmrliy

agRERAMS indRX Rk Ynor§bzlﬁ§lt bR HsSekctded Bo @) ©r Bfie Gmnere
al kyl groups as descri bed above, or one or nore

grouprsdasetioad dhode abaipl sHbstHns. s ubstituents. The

ot or T s ioregs y TeiG8M T e Wl RSIARELE

OptibAsEYy Sutatiated, ABRtUrSe®br MALT: ﬂ:ﬁ&t ar@m@tyc:d)n nbnaﬂn(lhatlc cyclic
group, for exanple, which is a 4t

rﬁfﬁbn,yfer @@mpﬂe,t%hlifllsri\edn@@r Bgnbeied @IICPIE)CY%F% 1(90 11 bopgbered
§icC ?ro{('j {oCySCﬂtrkr?ﬂe)&]e@ GiS¥RE ﬁ?% #@érﬁ hyhi@R nad atl 1ERBbnONE

foatom in as e ca tom cont ai ni ng
rhem@oatﬁﬁﬁh dtileagt @fe datben raeichomtymhng;nng r Bagh rmgnfathmhetgrocyclic
a heteroat om npy have 1, é%or t.er oat ons

f IGHP RPRIAEER h“a‘?f8ﬁ@m AT hetgouams §ele gﬁ%ﬁgm nitrogen
WASHS, 6){1%68 LonRARR s8R S8thd, WheheteHHRd 2iBind Juidhedrsfoms

optional’'y be oxi di zed and the nitrogen heteroatons
nmyy alse optipnallyrisl dxydipl andulbe eitiegerebeterMhwntsanay ey eptiqnally be

Sy R 35 FLARERSE Aot BE LG A B g

paofo! i dinyl, pyrrolyl, pyrazolyl, oxetanyl,
pyrazolinyl, im dazol yI , Imdazolinyl, im dazol i di nyl

oxazol ﬁxemplzw mwh@hqucth&ﬁ%| mﬂyqie PYrEQlidingy Iwrm‘lyl

t hi azq I
i Rypfolyly ly ?(e%wl&l%) ¥ 1m1ttdg%cﬁg]h gﬂl'a?(ylrn;}/ 1ﬁ19 a{%é%&lﬁilly!)xazolyl
g@bﬁﬁbﬁdﬁ&y hsox@lcfhﬁylz (ﬂsloﬂyiolyl thazelyﬂa,zthmgiiazolyl th1azol1d1ny1
q :

seskape Pl GO RV pIK RG0St Peridiny

i
S
tiﬂe@myt pihpiperigdnys plyfidyl, Neoxozﬁyrtdﬂl aryoazpisd] pymirhidinyt, fpcméazmyl

BB SRS Sb B e S R R e
t i B%bPHblinyA Rl fédel 2B3UivolarREld tdteablytike], 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thietanyl, thiiranyl, triazinyl, and triazolyl, and the like.

Exemplary bicyclic heterocyclic groups include 2,3-dihydro-2-oxo-1H-
indolyl, benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl,
quinolinyl-N-oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl,
quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl,
furo[3,1-blpyridinyl] or furo[2,3-blpyridinyl), dihydroisoindolyl, dihydroquinazolinyl

-9.
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2, 3-di hydr o- 2- oxo- 1H i ndol yl , benzot hi azol yl ,

whemwaosmenl yl , benzot hi enyl, quinuclidinyl, quPeDUB2993/022554
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qui nol i nyl - N-oxi de, tetrahydroi soqui nol i nyl ,
ui nolin benzi m dazgl yl enzopyr anyl ,
fanath Ay f\{yciﬁeﬁz@mtynazoeﬁylbrh?ﬁwot alwgryhewﬁoxazolyl

I
ST i i
f benzp@rately], piytryiddobenkdfunyd, dibydrpRenothjqmyt, idihyeydhenzothiopyranyl,

O ODSTO PR SBlco SB9dipber sl indony, indolsl,
1sﬂclgbﬂl)éﬂglolsf}m‘aﬁﬁn§1 uﬁzgﬁﬁ'gt 'dﬂ%fll JphtReRF 3 gggﬁéraﬁfll Mrinyl,

benzi soxa ben benzi m
bpytzdﬁpgmdx]a qyﬂnazcﬂmmk mttahgqhy)qwmphnyl béenofuriyk Zh]ér;dp,yndyl

.a dr obenzof uryl, di hydrobenzot hi enyl,
%I’ﬁ}@ B‘@a’z%’flﬁp%bg‘%/anyl di hydr obenzot hi opyr any!
sulfo nExelﬁpdeﬁM@@ﬂﬂéﬁQYr[&m@one 'oF drlrd 5.‘11&5/1 oﬂ AR Ydrougs as
i sochromanyl ,” i soi ndolinyl, naphthyrid

pmmabqizabwb or pn«pelr Tl gromrdeﬁgnbed abyvd @Ecﬁgllyylusvﬂyﬂtltuents

naz dro eno

e BTt SRRSO AR Rich Rt pophidlf RRLEAasy  ar y
s ubst i THe s “heekdiEndTBal indliletoxgkéy, lsuldir aa;ﬂahﬂﬁcygen
groups_as described above or one or nore group
descr i hbecempunds of fgrpya Isru&%fqrw@m §’h1°h13€9e alse aflthm the scope of
| r t

oy HOBEGE PR SEL AR AY: nab G py SROKEE

oaqupuabl@ sdlfsure prefbrreid] aldgeph ofhee st rpoalnal ssedidl, é.gr, inudsalating or

rrg%/, ém salts which are also within the scope of
twe {OR/BREPBRCUDSE Sf FACHYPRUOR | y acceptable (i . e.
non-t oxheeo Péﬁﬁid@ bepe:eald D’mafﬁﬁﬁﬂtaﬁp'wﬁh a?l@a!htrﬁetﬁfs%uch as
preferred, hough other salts are also useful, e.qg.,
| spdiwn)] patassynoand Hihiymy, Mltlyalh@ntelmrth ompads seish asfecakching and

i nvention. .The co ounds of for salts

WP RS Y i RReaR §i?é RUgLas ‘i‘@é‘ﬁ‘ﬁf‘yfﬁg’&% afpipe, pyridine
| drddhdnkiiflo 28idk BucH deadrginBeCBkinb af® ta 18ceS eibh Qﬁts(‘o@h Bk Ydhmed as
and magnesium w th organic bases such as

dirgy oHbese kiHeddn thadrbut y| ani ne, pyridine and anino
aci ds THE p%lﬁﬁ?lﬁ{dg 'fcg" @@nulgzﬁl(ﬁ%oﬁﬂ al{s 1) h%g&etfpf’ grgiamc and

salts can orne ose
t inerganic achme Sﬁ:lohpaitmddud@uhoéeafommbdi Whthﬂ‘ﬁfylrcfg@n chisaidé shydlo gen

vvlthavar f .organi ¢ and i norgani c acids uc
o matbane il fosica C?‘S@H%H“W‘%lﬁ AT %Cg@ﬁﬂ@ﬁ?r@a?eal@ 3510, oxalic
hy G Q98B IOBE nesﬁﬁ&ﬁ‘i@ RERIU RS Rhlhci® bﬂcf H’rioﬁs others (e.g.

aci d, acetic a&g trifluoroacetic acid, oxallc cid
nnuhates, Iﬂmsmatdsebmetwesmtlfamm gitrates,cuceindtes ﬂpelsmafesmscorbates

Ihcyla{zas an ﬂeqﬂqse).oégc%rs%ltg Garobe formed as known to those skilled in the art.

In addition, zwitterions (“inner salts”) may be formed.

All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of
compounds according to the invention embraces all the possible stereoisomers and
their mixtures. It very particularly embraces the racemic forms and the isolated

optical isomers having the specified activity. The racemic forms can be resolved by

-10 -



25 nitrates, phosphates, borates, tartrates, citrates,
succi nates, benzoates, ascorbates, salicylates and

wo b@4loddee) . Such salts can be fornmed as known POT/URISE022554
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skilled in the art. |In addition, zwtterions ("inner
salts") may be fornmed. Al stereoisoners of the

cehsisahasthods, sheh asnEargrampley Bactiosal cawaléléﬁtwp&f%@n or

ei.ther. in a e _or e

Fy Rt Gl RIS BseSHRRAAN il VolBHAD

| chtembio@fapB b Tae aflivitihal obgcAD tsbsichd @n&ieﬁﬂﬁﬂnabﬁn’emsth@rwemates
their mxtures. It very particularl Yecerrbr aces

remithe canyenigonshnetiods. sye at &oF cxapplc gt f%@ﬁ%‘i’%wﬁg\?}l rgtically
t f b
R BE S5 B8 ek (88s01 “per uszo03/ 022554

physi Cabm[iediﬁtlsdﬁ foraddI may akohaexpiopiug, fofmachny ncahpound that
crystallization, separation or crystallization

dVHEPesyREed & kg oypseyide dedroactive peant Grf- i ‘é?ﬁlP%Hnd for

o | isoners
c%#ﬁbe %g{gaﬁ neg% rlgﬂmﬁ%l eesngﬁ:m Yﬂtddfq*rl%%%ﬁtgﬁ
convenVidoal forms bibptedrugslete ved] kicorn iexherpite Fosegamples of such
forga c}on wi.th an optically 5 active acid followed by
cPEPEug 41y 8 YSnseeConpounds  of formula | may al so have
prodrug f %Eﬁ%n Wrd?ﬁﬂ@ daged l!i‘}aH Bihd aaﬁl‘3 (El@éWcﬁf 198%)iafd

Vi vo to provi roactive agent (1.

Cwmgm Val. g, p.$308- %ﬂﬁo@ﬁl@é hm K hW.tdcleh@t gl fpeamedic

aﬁd %SN@P?ét of the invention. Various forns of prodrugs
)knovvn in the art. For exanples of such 10

prodr ug) deA iMeathooksof D& lmﬁigevaémﬁmdemaesi,by Krosgaard-

edited H. Bundgaard, (El sevier, 1985) and _Met hods

ham%%ﬂoﬁyndg%q Chapter, “Besigngnd A@Bll?ﬁé@ntﬂ? Prodrugs,” by H.

j . dic Press, 1985); b) A Textbook

X%S:@; aardggsﬁg% an o vel opnent, edited by Krosgaard-

15 Lareen HArBuidgaidnddsancd Bhedbdiveby Refiewisgh 1ad@i(1992);

Application of Prodrugs,"” by H  Bundgaard, p. 113-191

(1991); c) H Bundgaard, Advanced Drug Delivery

Revi ewg,sh&ild Fardr bd Q8ddrstobd tib 88y sted @l d. r}%fdrzh@s,) of the compounds

understood that solvates (e.g., hydrat es) of

cohfoonndd ar@@sovithdheneope pf e @resesionvéntiont Wéeth&cwp)é selfvation

the res E?hl nven |o Met hods of solvation are

o ﬂTr ‘owh ™ e art. Use and Wility The

present invention is based on the discovery that

certain[P rrolotriazi nes
Use and Utilit

‘The present invention is based on the discovery that certain pyrrolotriazines
are inhibitors of protein kinases. More specifically, they inhibit the effects of VEGF,
a property of value in the treatment of disease states associated with angiogenesis
and/or increased vascular permeability such as cancer. The invention relates to a
pharmaceutical composition of compound of formula I, or pharmaceutically
acceptable salt or hydrate thereof, and a pharmaceutically acceptable carrier in the
treatment of hyperproliferative disorder in mammal. In particular, the said
pharmaceutical composition is expected to inhibit the growth of those primary and

recurrent solid tumors which are associated with VEGF, especially those tumors

-11-



25 are inhibitors of protein kinases. Mre
specifically, they inhibit the effects of VEG-, a

w@e@poodeyl of value in the treatnent of di seasePGL/HSBWE3/022554
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associ ated with angi ogenesis and/or increased
vascul ar perneability such_as cancer. The invention

rwhigh eze significangliyslenerdient o YECEop thsittarewthpndsprisdungluding for

f 1 la l '
oG Cpberffthe BARITERUMRRE LAY nedlf FOBLERL DS Fhrkel

Cafeb@lbgichl (bl 83 Qvhfi@n] pandteasbrbnspeitas,ilineg, atilvagskin, brain,
di sorder in mammal . In particul ar, [

. t.he sai d
peRBiAEERATY iTogh erhds pYSIOR (fush ax Bweeidl stogachnipping nfdine. In
%nl E\%}? ePbolRRe tl?&{ Jé(gﬁéméﬁtnay %&E?ﬁé’é@ﬁﬁﬂ% Bl iafk d18RNEBu] in the

are associ a especl ally those
t tuepnSnt-of hdncNEer300disABBG1cliP3Tdibis &) dlab225stinopdtihy Ipsoriasis,
are signjficantly dependent on VE for.their gro(iitﬂr )
THEURAP LR P EEH R RAR9R! S P, BacTRARgIAT apyiS aRe chronic

° athi i3 otk EMABRR andRBRRRAARRed renal
g%%gg%a%hé%ggﬁ%ﬁ%ésm%t\% gr#) , pgﬁcr eaasn, breast, e. rena
pdisskse)t athetonmg artarid] vastenokisngutdimeiune digpestist s inglagpmation and

N A B B L ety of
C}%@Hﬁfﬁ?ﬁ? aff mb&Bad@8RRhtid)TRB I vRAtied fsdteifedi®gireVentibn of
the treatnent of noncancerous di sorders such as

dblastetyts implartbiéen in & @anmEbArdaymens 96 ptharpselerosish@iesaiRoi d
arthritis, obesity, ~Kaposii s r . [ -
et e R ERb G ERARs B PR R TR B M ood aciviey
P&lirist VEGH Meer@biofRIsiHekieRB Rillile possaskial simed asivitpdgaiast other
renal disease), atheroma, arterial restenosis,
alYtQsineriiindsedli seases, acute inflammtion and 10 ocul ar

di's eas’fﬁ%s]\f]%:';c&rdgrﬁgi[tb %%{tﬁ(%sagﬁéct Bf meiifneernﬂ&il,‘%ﬂerg Q%_E%%d.eﬁ the use of

retinopa nopa prematurity an ul ar
de genpouaid affornitie I,ion wehtimaveatictly ae¢eptabde galt therevkimtthon

of blastocyte j.nplantation in a mmal , treat nent .of
a@ﬁ%?f8§8¥%9f@§P%41g%&ed’é&r‘H, use J fherpGerirHOn REHhFIYIABRgECnic and/or
Calrpa! nRebbiliereRiEREBiifedt Y § BlahRNalRASH A1 306Kas a human being.
activit agal nst VEGF receptor tyrosine kinase while

possesatrgdmgrie a fiethey feajurg h thesnvesttios thera & proyided aaethod for

Ki .. Th di h . .
R e e O e S e L e )

f @bflafiah anial Buplhas ABeELE beiak) i naedefiuab kreats@nt which
thereof in the manufacture of a nedi cament for use i

t eranprisesl admindticrsis tasaimAlFnsdeative dRems ot 2 gampeyt of formula

n ' . ¢ . Li A ol
DR AR LS. 0008 G5 ki, TRIRAL R, oL

f eat ur thotomprinidsndesctibehhdrbmratso inhipitavher ecteptomtyrhgide kinases
for roduci n nt i angi ogeni ¢ and/ or vascul . .
e Ry or DS O2Re BETeTs sl rafiear pgpliterative
S§EELdaS AN TRriRGE AL cdnleNCRIL IDER $ HBptof RARSERHs bk SHbwn to

be expressed and activated in many solid tumors including non-small cell lung,

colorectal, and breast cancer. Similarly, the HER2 receptor kinase has been shown to
be overexpressed in breast, ovarian, lung and gastric cancer. Monoclonal antibodies
that downregulate the abundance of the HER2 receptor or inhibit signaling by the

HERI1 receptor have shown anti-tumor efficacy in preclincal and clinical studies. It is
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conprises admnistering to said aninmal an effective
anount of a conpound of fornmula | or a

w@barnesseut i cal |y acceptable salt thereof as dedT/nsmo3/022554
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herein before. 25 The conpounds described herein al so
inhibit other receptor tyrosine kinases _includ

il xpesRes BAdDRPEorl T BER | SoQRIS Hnfiss il Hve cfficacy
t1SRE TR el o fHo!rsf t‘ﬁﬁ@(ﬂﬁ}lﬁﬁd oﬁ%@ﬁﬁlﬂl MfPorm %&Her@ﬁ the two receptors.
psori asi s ano a cer e HE rec ptor ki nase has

bEhe alsiliovet these cbmpemmse:e ﬂdﬂbmhﬂElﬁcﬂlrthataelds tontheBimye as anti-
non-snal | cell

lidt
pe LTSNy SR ER St St SRR et
{ esge&eg%st i a‘?s d1as, Ibe@ﬂpf&ﬂpvm REberB N 9€ SRUEN, 8K Pr@ss®echer,

Gvart an, Tung and gastri ¢ cancer.
Mbn éféblmral Mun PatongdV g Shak, ﬁatlemnmegIhL anceSkmenabuhdance

i E t hi. b [ i by.. HERL
F OMuiatioms S RO LAY PR oG EpA ARy EUr T Bighoclona
andit Znﬂl GBImed b 1BSe HERZ Sverdpr¥elng ARAAQRRGE b ast cancer that has
PCT/ US2003/ 022554 t herefore expect ed that inhibitors

oprogressddEbr shemoEaapk foraswsstatid disdase/'eJ etffGlisaélpcol d7(9), p-

P rGEoB DAY BT poSFE D CREME M Re g 2B oSy 5.
CBEP M U8 Ahlrea B, BeidntdaRA ., NUrtdaeL., ﬂiﬂlﬁﬁett XK.} Rdlesy, US Andsrson,
anti - aS@?I ogeni c (g‘ésnts See the fol | ow ng docunents

aMe Waltsah, dhcansl Merdedsohnel e iBhases! soyhieserigti-gpideamal growth factor
FERFRR g U B s fbne I Ebplich il clin

LOabslr n8@), p004-andl(Z80ayon, D. J., "Miltinational
study of the efficacy and saf et f humani zed
ant i - HERS AMERBIKICHNE: a04ARgiREIYC M%Wéﬁ%%@t@my reducing

: Eégtnfé}{ﬁ‘iegfﬁgé asel Hi%trﬁﬁl B difp1iBd 888 bol€ ANESy diftRhy AdSlve, in
progr esse ter chenotherapy for netastati¢ disease”
JaddfiorOta axcon@oio of (i9gntion, A @ BB RBWE SYLEGA0S and/or
g%%eth%g@ gtg’h c%fnigzlt%t%{emn?é%n}%%gq%:a%hie%d I)R%%/iago H,Eﬁlré’ s"&%ll’taneous
’\Eé'q'h@ﬁhal lor sepfakbid 8drhinisration 8f &1@ ¥ndividual ABEpoSents of ¥e treatment.
WaKsal , H., "and Mendel sohn, ‘Phase | studies of

afbe C@pp‘délldﬁﬁf thse NI DR bewssfitldn cembinghpl with known anti-

o as%:?Io %Xi q%c?[?xf’él égé}ﬁs Qﬁ{%]éﬁﬁng&gg%%?&hg 'i]a(ﬁ%z(ﬂb fﬁ f?rgi%a&?d asa
1Hxddéosanduch icombimatiah productasinpisyghe ganpeurmsis df dris 1nvent1on within
vascul ar perneability reducing _ treatnent define

h@emag%%geed%gbeé@em pRcipe HEhes PRYMACEicA f}ctb‘fe aggyt within
' ftlél Eved c[bsa?e hid. QBorhPodhds 8 ath %hayd B@uée@‘é@&ﬁénﬁﬁlly with

r nore ot her- substances and/or treatnents.
chm\m anticaneabeyibtoxiyagestsaot rtxeatautnbynqm@mgfadlatmn when a
si mu) t aneo equentl al or separ at e adm ni stration

S,
oforppigatiapyiogplaEpn @dﬁf}gﬂ{g&ﬁ%ﬁ of the treatnment. 20 The
conpoufdge 9f1d &¥ rﬁedﬂf‘&l RRtbI88y F8YnctaPplaetidtst®fud aicBmbination of

conbi nati on W th known anti
different forms of treatment to treat each patient with cancer. In medical oncology the
other component(s) of such conjoint treatment in addition to the antiproliferative,
antiangiogenic and/or vascular permeability reducing treatment defined herein before
may be: surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three

main categories of therapeutic agent:
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cancer and cytotoxic agents and treatnents, including
radiation. If fornulated as a fixed dose, such

w@e eoviosssdi on products enpl oy the conmpounds of PEI/ES2003/022554

10

15

20

25

30

invention within the dosage range descri bed bel ow and

the other pharmaceutjcally active a within,
appr ov8d do@BERNZIOESEIE a8 W@giwg‘%%ﬁﬂﬁ P};?Cilawps %8“1 those

used sequentsifl i dhﬁkf&% (m%%n?fét 111? 5 r11r11:’H('§)1tors of integrin

cytotoxi c agents and treatnent I ng radi ation

when a coanBaEmMOﬁoan@bsadtnnomomm)}appr opriate. In
the field of nedical oncol ogy is normal practice to
use a EBmbi RHONHC ageniThar éli*ﬁes?f%er?ﬁ (or exqreplenfemExiien,

treat each n

the  other Sosbnie:!ybsrGRaRioih TEfbeRhe PORSLAens (ror
addi tion toekigplenmegasobl doetand)] atema&@e mhtbmmgqug@aanqﬂe
and/ or vascul ar perneability reducing treatne

defi ned her @n#tngeslsylgtrozals, @@ZO&?&@@%M%&%&%@P%
or chenot her, ?@ %%tk%%ng hanRi264eaR gfog@i'arﬁlgéf\e/\ﬂbltﬁm&?mlutanﬁde,

mai n cat egor er apeutl cC ag nt -
2004/ 009601 bRETHAIGRIO XSPORHHE acetats), ahm}aag@mgeamctantagomsts

L P e b2l 80 kel AR R Restosterone
| nhi bi tors ?& (%1H§'cﬁ8fe'dﬂcta&\’((f gﬁzt flﬂi‘sterﬁﬁg'ﬁ%ﬁaglir&sferase

razoxane) ; cytostatic agent such
ant i est r ogemshilitays, apsianpdsean dgants Xfo emamﬁlex metaﬂv}bnetw;ase

(For e SRS PSP S e R B835 2 miogen
i nhi bitors aéwat&ws)gt& fun&fdﬁ? hddBRIbRors &tgrr@ml f8etor function,
borazol e, exenest ane ant i hor nones,

ant i pr ogest éehsgrovathtfacipringedesfor ﬁmmlé%di@F,eFGF platelet derived

;Ic(l;: g{n e;j e o l égrgr%grez% nd h%h%t%c L am c‘%glpisblclta ]mhobfors include

exanpl e, gogﬁfvechlfﬁteoxaeﬁmﬂaames ér@ﬂmrf@&tbﬂt%):eptbﬂéhtibbﬂﬁﬁ such as
of testosterone_  5a-di hydroreductase (for exanp
finasteri deyivapi® élz,eya@maﬁ%b)éma&ébﬂq&%(O@P-txeaméb) tyrosme kinase

ant -1 nvasi gaae0hs: (AL EXANRL BnalBhABR Ahal nase

i nhi bitors e nmari nastat an tors of uroki nase
pl asm (idyen anmrbhfemm/b/amermgﬂastic ﬂutgsiahd)n()mbmdtlons thereof as used

i nhi bitors of uncti on, ch
factors i ncFIh’a]gle Oné& 1%‘0 RERITIRREDO lfS‘TS %q é‘t“%p% Ailifolates

derived gr QWhhsfRGhOteARd ﬂh@ﬂ%ﬁgfﬁ&i&ﬁesgfk@vﬁﬁu&@ﬁfa@ﬂ purine and
such inhibitors include growth factor antibodies

growt h f act edenosine @napgueast ¢3b@&:|mae@alstu@s1d®sIntamdgmmmmt)tumour

I(< Ibﬁ\églgl zu nabpltlbalgt%sl':(rf(gl etxu X i){e) argtﬁr%tC}lch nes P?{é doyyoruot‘?ilclrr]l daunomycin,

epirubicin and idarubicin, mitomycin-C, dactinomycin, mithramycin);
platinum derivatives (for example, cisplatin, carboplatin); alkylating
agents (for example, nitrogen mustard, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa;
antimitotic agents (for example, vinca alkaloids such as vincristine and
taxoids like Taxol® (paclitaxel), Taxotere® (docetaxel) and newer
microbtubule agents such as epothilone analogs, discodermolide

analogs, and eleutherobin analogs); topoisomerase inhibitors (for
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i nhibitors and serine/threoni ne kinase inhibitors);
and 20 (iii) antiproliferativel/antineoplastic drugs

wa@pa4oeshi nati ons thereof, as used in nedi cal PCT/US2003/022554

10

15

20

25

30

oncol ogy, such as antinetabolites (for exanple,
antifolates such as nethotrexate, fluoropyri m di nes

i ke 5-f | ucmeumis epipogerhyHetosing sSudrsrrsdqsiieand tepjprside,
t bi
ot b1 ot 1 cerpraie gl SFRE LBbiAR: (rht Rpie

doxor ubi ci nﬂa\d)@yﬁ@d‘ty)gthOgZ@l eRponsbincidifiandnd geotessopmen,
m tomycin-C, _dactinonycin, mthranyci né‘ pl ati num

deri vat i vesinhibierssualpy ¥elcade@(bortezrmiddy hopl at i n) :

al kyl ating agents (for exanple ni trogen nustard,

mel phal an, chl oranbucil, busul phan, cyclophosphanide,

i f osf aAd stetedAbb Ve St@Lfornasla I cbmpdwa of ttmrpr'eseht mtvestion are of
agents (for exanple, vinca alk

| d
\lﬂ'ﬁ?ﬁst £qritheir aptpngiozenis apder Yas ol ds %t? fltY(fﬁg%“rW 8§)§%qt3 Such
ﬁﬁ&s( & th%] ﬂﬁfeﬁﬁ&f(ﬁje)exg&%dgsvb’% fasefll firé)@fdél}h'ﬁ@ FURSRhS states

suc as epot one anal 0 I'scoder ol i de anal ogs,
dnecluéing u:tahm,ohabetanpdomg&);,, rhewpabsiorthrisis cKapvsi' hiarearsa,

(for -14 2004/ 0096Q1, PCT/ US2003/,0225 anpl. .
etkgp%a%lﬁm sEy; acateandchipnic qephrapa aﬁtg‘e’ioél}ﬁ 6.\5%1% restenosis,
BRI dilcARA! KeAihilaf@latiof ¥ad BcdlAtifabddra8sdchaed w1th retinal

exanpl e, flavopyridols): biological response
mesiel peliferatidn prabtas alm’ec rgtinppahy.ors such as

Ve 10 O IR T RN gt o

| akigtyesi cahedrs lif€luding (But a0 glivged o) tlwudﬂlcwmgas c uI ar
pernmeability reducing effects. Such conpoundt rcg[%‘t

i nvention ar e -eXpaemadinelydivg thesof the Gladder. r ey,
di sease st Ne?slﬁné,?iféslﬁ@kggm‘i@%%n ghﬁﬁgﬁte%%phagﬁg I ABlRider,

rheumatmc} ar't posi ' s Sar

haemangi onmvarylpasdrtas, stamatle cenvik, ¢lyroid prosefsh rog sitihi ieeluding
atheromn, arterial restenosis, autoinmune diseases,

acut e i nf |SSHABPVOLILARF N ar di seases associ ated with

retinal vesseheRfBhdib&s l%hio?sﬂofslyfhgh@ﬁ 1HeaReiictuding leukemia,
reti nopathy. Mre specifically, e conpounds of

formula | a&ne lum@hmytucdelﬂm@u&, peuie hnphoblastic lapkeméa; -el

15 car i o oRertelf ha'ifhar Bpbfia Gy S5 Bblpe

col on, kidg ﬁ%)homlal ngy, cell UpgphonicarddBugets slohptoedd; | ung
cancer, eso us, gall bl adder,
-hematopoietic tumors of myeloid lineage, including acute and
chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia;

-tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;

- tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and

-other tumors, including melanoma, seminoma, teratocarcinoma,

osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid

follicular cancer and Kaposi’s sarcoma.
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ovary, pancreas, stomach, cervix, thyroid, prostate,
and skin, including squanobus cell carcinoma

WO h@amowpoi et i c tunors of [ynphoid |ineage, inedTtib1993/022554

10

15

20

25

30

| eukem a, 20 acute |ynphocytic |eukemnm a, acute

| ynphobl astic | eukem a, B-cell |ynphoma, T-cel] .=
| ymphdpis tortbel i iede pRinpasesin the éqgui/qf,]@gﬁf gellulps prglifsration in

Y S ST 5SS s G gy

afdatiBerd v an ¢ B0k Grovesd wigeh iisurbeaboerinalscellular proliferation, e.g.,
nmyel odyspl astic syndrone and 25 pronyel ocytic

|begiearrestate hypeplesios famiid REpRQmAtoHs PYyROSIS, mepigdiibigmatosis,
fi.brosarcoma an CQNB:, i e .
RS RO B, AR cns
Followhigt@ERplAgLsrokkasiraurery hiypererophid ssatfoanatompsiflammatory
and 30 -other tunors, inc]uding nelanopa, serriﬁorp, .

thomeel disarsei Wanalantagion SISO ORI UK g Fungal infections.

p| gn‘e i« I r .
Cancer AnH e o R Ny TRauck g (A Rl o e cpoptoti
RESPIUSRRABLA2R5H 4 vailety of buhhe diseases.oCempburdsrd $ersnulal, as

OGS aroner A it B B aeaprosphe e gRghe but not
Wih&d W&g%&?ﬁﬂefi%éﬁti&@d b&iBinabsRAVIRD hllf&fﬁoa@ Vinfiu@Ravat not

process eat ures abnormal “cel |l ul ar

dimited ertwrpenrus,eogvirus, BpsteipaBar sita Sendbjerys adiagenovirus),

fam|li.al t asi s pol J eur.o-fipr .S, 1
aireeecbAdon e apeRap R R bl ATBARb R disbases
RERNLESE But Ht AR 6 SRRt hifhs, dregepRasns aufodbhowne ngdiated
angi opl astﬁ oor vascul ar surgery, hypertrophic scar,
falpmatulenephrifs, ragwmatoid yarthHaswasOrRsie Hy lammatory bowel disease, and
transpl ant af.l B [ | G: :

AR GRLAMR 15 heSpagphet gusherlnn,duasal
i1phitéd to Aﬂhﬁh&?’is ﬁliseistee AfpSytiated clementpPagansan’ adisrasant

in avariety o unan di seases. Conpound f o f I
amgesropticrlaifeal AEISTOS SoTeUR S RGOSt IPA gRPsGUlaF oty and

¢ c . . Lo
RSBl ARER LG, LGBy AR b
(ihjury assongtdduwitnmyocdrilial infatctians hetroke wind peperfgsion injusy,

Epstein-Barr virus, Sindbi.s viru d QVi I

S R BRI

| faghh b1 pRhSdi s QitBIIe: BlitSRRERSed (d etabhidianembikndaplastic

limted to systenm c |upus, erythematosus, autoi nmune

reagimad)edegenerative diseases of the musculoskeletal system (including but not
limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis,
multiple sclerosis, kidney diseases and cancer pain.

The compounds of formula I are especially useful in treatment of tumors
having a high incidence of tyrosine kinase activity, such as colon, lung, and pancreatic
tumors. By the administration of a composition (or a combination) of the compounds
of this invention, development of tumors in a mammalian host is reduced.

Compounds of formula I may also be useful in the treatment of diseases other

than cancer that may be associated with signal transduction pathways operating

through growth factor receptors such as VEGFR-2 and FGFR-1.
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15 gl onmerul onephritis, rheumatoid arthritis,

psoriasis, inflammtory bowel disease, and autoi nmune
waelc@beowsl mel | i tus), neurodegenerative di sordePGT/US2003/022554

(including but not limted to Al zheiner's disease,

Al DS-rel ated denentia, Parkinson's disease,. )

anmyot r Bgh¢ampaands ef thisgheention spayrbetiormylpied ywighephasggceutical

spi, nal cul ar atrophy and ¢ t FQn),
iSRRGt f By B0 o B R S iR HRRALR. THE
ZhatBhedi¥icATORPOELIBE i befomnaraddh alcldssitalraiinenssing solid or
stroke and reperfusion injury, arrhythm a,

digved selurles.ckluents ead addifiyRsupRI@PERICAP sirpgfle gt
liver. di seases,; | 00j.C ' Lk i
G Oty BE BB RR e pEWAERRTACN W Kl At
degeiley, atdnvsppeedsesdhe like. Thscathpainds efaylalseystaiministered
(including but not. limted to qQsteaporosis.and
AStHFREDRIONS BYPE FHHCSARBIOPTIgE to HilhBdR Q% ?‘fmgzlst@yg{l-i Lhe
f&o@ﬁc;%%hﬁs m%? b%hﬁﬁrﬁét@reﬁ Gl & ﬁ8§°a'g? rarfel QR 8¥or 0SBAS K0 g/day,
cancer pal n: e conpounds o ornmula I are especially
usreferdbly test thaats0e mhg/kd/dayy ima singlealosmgr ia Zhioghdivided desese
of tyrosine kinase activity, such as colon, lung, and
pancreatic tunors. By the admi nistration of a
conposition (or a conbination) of the conpounds of

this invention, devel opnment of tunors in a manmalian
host is reduced. 30 Conpounds of forrmula I may al so be
useful in the treatnment of diseases other than cancer
that nmay be associated with signal transduction

pat hways operating through growh factor receptors

such as VEGFR-2 and FGFR-1. -16 WD 2004/ 009601

PCT/ US2003/ 022554 The conpounds of this invention may
be fornmulated with a pharmaceutical vehicle or

di luent for oral, intravenous or subcutaneous

adm ni stration. The pharnmaceutical conposition can be
fornmulated in a classical manner using solid or

liquid vehicles, diluents and additives appropriate to
the desired node of 5 adm nistration. Orally, the
conmpounds can be adm nistered in the formof tablets,
capsul es, granules, powders and the |ike. The

conpounds nmay al so be adm ni stered as suspensions

using carriers appropriate to this node of

adm ni stration. The conpounds nmay be adm nistered in

a dosage range of about 0.05 to 800 ny/kg/ day,
preferably |l ess than 500 ny/kg/day, in a single dose

or in 2 to 4 divided doses. 10 -17 WD 2004/ 009601

PCT/ US2003/ 022554
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Bi ol ogi cal assays VEGFR-2 and FGFR-1 Ki nase assays:
Reagents Final Concentration Stock Sol ution VEGFR-2

WO-GBR09606 Tris pH 7.0 20 nml\4 20 MM BSA 10 ngPai/ug903/022554

10

15

20

25

30

g/mM 25 g/m MC12 (1M 1.5 MM 0.5 MM Md 2 (1M
----------0.5nM DIT(1IM 0.5 "M 0.5 nm 10 Enzyne

| lI / lycerol (1 mg/m) 7.5 ng/rxn 30 ng/rxn
Poly glu/tyr (10 . P (1 2.5
PM1.0 M y-ATP @M@%ﬁ%/&%
| Reageatsi on ni xtures enpl oyed for VEG:H-nﬁl@d)ndEG?R-ldh
assa contain the synthetic substra gl u/
( Soluion ATP-y- 33P and buf fer conmg

ﬁ Mg++, DIT, BSA, and Tris buff%gﬂ\]he reag

is Ihitiated by addition of enzyne and after 60
MBAL sm@tmlr oom t enperature is term Bapginby t Q& ug/ml

addition of 30% TCA to a final concentration of 15%
TMACl dMbi t ors are brought to 10mM i 2M 100005vEM

Aﬁggj prepared in a 96 well format_in

ﬁgMga Conpounds are diluted 1:500 i n0.1501810\//g
DVECD(&M) then 1:10 in water for a finafoddBSO 0.5mM
concentratjon of 10%_ 10 L are added rows B-Hin a
Senaema Sioek il Caelisaroh BRERD 50°1 of FREBHNG 2L nalgeg
t centratl on 5 fold hi han
Folybltvty o el G D0 S0 pglml

Ten L are transferred to e

f affPquedIpy si x serlal 25 dilutions vi.5pMnr xi ng,0 alvid

at row F 10 FL are discarded. Row Gis a control Wi th
mMeATROHPBGHEDand row H is no conpound-apEi/md eRyiel/ml
control. Enzynme and substrate are dellvered using a

Tontec Quadra station. Plates are covered with sticky

pl at e fepBatidnNGiBatEemplbyalfor NEGIER-2ror RGOS 1 as@lyd:ohﬂaﬁnthe
acid precipitated with TCA for 20 mutes on ice.

pryadhqsictsabsrate pap g/ tandfd).rABP  ATRy B prcbultis CO@aln@g M
e eit P ag

BP0 S TR GO g o o

qetaRbiet bl aftgr 6O erimIEO4t @@cﬁrﬁﬁ:@ﬂperﬁt@ﬂi 9 whhﬂatédlbyl&iem@diaion of

Packard TopCount Mcraoplate_ Scintillation Count

f Pk o 2 figal 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 uL 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 pL 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

radioactivity using a Packard TopCount Microplate Scintillation Counter following
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WO 2004/ 009601 PCT/ US2003/ 022554 the addition of
M croscint-20 cocktail into each dried well of the

wQrioklobdeer i cropl ates. The instant conpoundsPCTOE10$/022554

VEGFR-2 and FGFR-1 kinases with 1 C50 val ues between
0.001 to 10 M Preferred conpounds have | C50 _val ues
Itbts@ddﬂhranowm%mw&gﬁ?lﬁét inprepgh driedmwelkef B8 ﬁiﬁg‘%}ﬁ
are. Iectlve agai nst VEGFR-2 and FGFR-1 ki nase

They have m ni num activity agai nst HER-2, CDK

ki nas elihe ihéeintanshpdids iKhibRSEEGFR-Q Mﬁ%lﬁnases w1th ICs0
Preparation Certain corrﬁ@unds of formula
mahpa betvean 08104 ite 40 1.t Referead compogndssiane ﬁ@@ V&HJ&S {458 than 0.3

vvled skilled in the art. Al tenperatures
agﬁng‘ee\ﬁgégg%cel sius (O unless otherw se indicated.

15 Preparative Reverse Phase (RP) HPLC purifications
wer e done on: Premnm sphere(r) C 18- HC 21 x 100 mm
col umiheis¢ hompxbundmarewkrc@m $gjnsb VEGHR -2 godl VEHR-L fasin

RSRES. LAAAERE T TS AER0 AR TR T b e LR gad Sre

. Sol vent system (2): solvent A 10%
acetonitrile-90% water + 0.05% TFA; solvent B: 90%
acetonitrile-10% water + 0.05% TFA. The gradi ent was

with 20% 20 B to 100%AB. condi tions used
wer e sol vent system ( thg&f Lﬁe H) % B to 100% B

in 2 @M@c@hﬁdﬂnﬂﬁlbf fo€@1h1m]]‘ma)F’beapﬂe§m’eé& neco@lig HOhé . f6llowing
30 mMm at 220 Flow rate = n./mn). For

Sabepes %ﬁllthm@"lf‘vﬁ@ Amgiskillsd dn H@@at were (solvent A :

500 SRS PSS RO ABREE RV R uR A KERgiied,

égglfgig %«g\%r@ﬁ%@( gﬁ';]lﬁt/l‘f‘brllzruf)ﬁeviur‘ég?gg}_\@f%%h?&ﬁ)ﬁsphew C-18-

At 29fx 1dEmSYRes wWitdoberPayrds(1)er €2). Stlasmeyeema @y solvent A:
%at | east proton NI\/R and_ LG/ M5 (M cro

50 Z\ND, 2909

Ki acqggmtrﬂg—%%owp(teup SeM NEROAS ﬁglvergtt;ﬁé n’g)r gagieuitrile- 0% water +
SRS RS, SOG4 RIUERIS, AL L0 e 0057
aﬂb&fsal‘&tm Bn 80%raectosidlef 1% whater e-Chififh Ty Audidd grasig vas with 20%
h@éﬂ iQ)QE‘?O o BaHer Lgﬁ\ﬁlgoﬁéj p‘g’lélhg‘glﬁ p o) @lﬁfe sg Ver?tos%léltte}ﬁ al) om uw1th 0% B

lo b $Hihfie BR1dMH: A0BIBAhPPRERYMRIUM 8-FIC 4.6 x 30 mm, at 220 nM.
]tgila??by%?ophos hgﬁ: DCE; di chl orgélgitahane K2C03

pabwssieurt udr/bmr)atl:er andicap P& Esthe mmd;@qwgsg@wegd@olvent A 10%

d;{c%%mtrlpe—é(y% water + 5SmM NH4OAc; solvent B: 90% acetonitrile-10% water + SmM

NH,OAc, with 0% B to 100% B in 30 minute gradient. Column YMC ODS-A C13, 6.0
X 150 mm, at 220 nM. Flow rate = 4 mL/min.). All of the synthesized compounds were
characterized by at least proton NMR and LC/MS (Micromass ZMD 2000, ESI). During
work up of reactions, the organic extract was dried over anhydrous sodium sulfate
(NaySOy), unless mentioned otherwise.

The following abbreviations are used for the commonly used reagents. NMM;
N-methylmorpholine, DIBAL; diisobutylaluminum hydride, BOP reagent; benzotriazol-
1-yloxy-tris(trimethylamino)phosphonium hexafluorophosphate, DCE; dichloroethane,
K,COs; potassium carbonate, KOH; potassium hydroxide, DCC; dicyclohexyl
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-19 WO 2004/ 009601 PCT/ US2003/ 022554 car bodi i m de,

EDCl ; 1-(di met hyl am nopropyl) - 3-et hyl carbodi i m de
whyanoetsbori de, RT; roomtenperature, HOBt; PCT/US2003/022554

hydr oxybenzotri azol e, DCM di chl or onet hane, Chzd ;

chl or obenzoyl chl oride, nCPBA;, neta-chl oroperbenzm .
oibodiinadCBRCTs bidimerhibiemepionsb S-cthidearbrgamisieriydrachlotide, RT;

Ao e nbt OB DRGSRl AL i AT IS CorCl;

am ne

tcm&bls%&@yncﬁﬁmd@laﬁsgﬁaA Sﬁuﬂa-uﬂnoﬁdﬂeﬁﬁh@mc aBARRH 1081 dvglium
azodi car boxyl ate, DPPA; di phenyl phosphoryl azide, DMF;

digasbanate, HCGr ydapadoricragid, Fe@e,rtaﬂy@rpéchalp@ﬁl NiyCl; ammonium

5 Cgﬁoﬁgdrea]?ur 1 yﬁ‘}s ér%ﬁ?la%ﬁw %‘%EJ Eﬁ &) a0§t92, sodigm sug%te

%EADO dieflyk ¥2odic@soghat, OPP &l dipﬁmgi@hsmmﬂame IDMFRiinethyl
3 RX YR3 R3Y dNﬁ(E) Ami_nat | Hg agent Mﬁ”@ 7d T:
ﬁggmar)ude THE} t@galgy uggnRD&[é RS 1amlw [5. 4@ undac-7-¢5ey room

e SR A R ﬁi? ogen %f’e;‘ g e st

10 Scheme 1
R?X YR3
Base / { o
Alkyl isocyanate 4 aldehyde - . \
step 1 H O-g
1 2 .
R2X YR® : .y on?E)
Aminating agent 7\ o) Formamide S
2
tep 2 ] Il\l step 3 i \ N\N/)(Z)
step NH, O-gr
4 5
L r¥. R®
RYY, @ o Ny
POL; ) N R3Y 2
R°X N\ > ST
~
step 4 N\N)(Z) step 5 R2X N N /)
“NT@
6 7
L = halogen
Step 1

This step is accomplished by the reaction of two equivalents of optionally
15  substituted aldehyde (1) such as isobutyraldehyde, with alkyl isocyanate in the

presence of a mild base like DBU to obtain compound 3.
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This step is acconplished by the reaction of two
equi val ents of optionally 15 substituted al dehyde (1)

WG owh/0ew0i sobut yr al dehyde, with al kyl i socyanaP@r/Us2opiie22554
presence of a mld base |ike DBU to obtain conmpound 3.
-20 WD 2004/ 009601 PCT/ US2003/ 022554 Step 2 The
pStat 3 of this schene is reacted with an ami nating
reagen
0= 24 oo iAot AKCLEN RILRREd LRl o A BE LBl sych
bﬁﬁ@oﬁﬂMI&SOKﬁlﬂoﬁm asmldjl l@FQthimtld)phérq’lﬁ}oirmzﬁmt@ onl th:d: ptesence
5 Step und 4 of this, schene is ¢ zed by
tpfs%lbwe ﬁtwwt Iﬁo%vrrﬁ@muaéhydflqeﬁ% forgy G@@ﬁ% do‘f a base

5 such as sodi um nmethoxide in MeOH with heating to
afford Conpound 5. 10 Step 4 Conpound 5of this schene
| Steped ogenat ed, for exanple, wi th phosphorus

oxychl gride a vat dte re, to aff

Con‘pou aﬁlpowift’s‘é 155 Wﬁaﬁ% 64 treReRih ??{H%Hﬂde in the
ag&&lcé ¥eh b§§e @Bh 30 5ddife m@ho:RdPRANEOH With ﬁéhtm g AFb&

sol vent, such as acetonitrile or DVF, to af

C@mmpuunmtlﬂ. Schene 2 20 -21 WO 2004/ 009601

10 PCT/ US2003/ 022554 3Y p Nhydroxy NH acetamdine R-p R
RBY OHON, NJ step 1 1 | NNstep2 NpN JN

Step 4
Compound 5of this scheme is halogenated, for example, with phosphorus

oxychloride at elevated temperature, to afford Compound6.

15 Step5
Compound 6 is reacted with an amine such as an aniline, or a phenol, in an

organic solvent, such as acetonitrile or DMF, to afford Compound 7.

Scheme 2
20
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R41 R42 R3Y X1 1) dehydration R3Y \Z 2) Scheme 2 N N
~NSIN \' "NN NJ .p.Nstep3ON 23 X1 =404,

wekms/0862Ve R = | ower al kyl Step 1 The pyrr ol BCT/US2081622554

10

15

ester can be treated with an N-hydroxyacetam dine to
5 obtain conmpound 1. ﬂﬁ 2 Compound 2 of this schene
can thengse tredted W }[/‘H al ogenating agent such as
phosghqy ous\ oxyehl ori J&TAY o%t ai n angfyt er rﬁé’bll ate

chl or oi te "5t ep—3—Fhe—hl iNTi d ined——
above, gfan her stepdted with a pr pr| at e step 2
aniline or phenol, can afford Conﬂ nd IS

schenme as described in schene 1. 15 Scherre 3 -22 WO
2004/ 009601 PCT/ US2003/ 022554 Ray O hydrlazi ne Ray O
G O NH hydrate G O see Schene 1 NH O NN step 1 NI, N
NNJ step 2 1 R41\Z mR42 3 GR Y G = substituted

met hyl or met hyl ene or 11 0 N substituted n|tr4pge£1420r

substituted sul 1‘)(th et €.y airdtton

R%Y, 2) Scheme 2
¥ NN \/

\ N N/) step 3 \ N /)

2 3

X1 = Cl, SMe, SO,Me
R = lower alkyl

Step 1
The pyrrolotriazine ester can be treated with an N-hydroxyacetamidine to

obtain compound 1.

Step 2
Compound 2 of this scheme can then be treated with a halogenating agent

such as phosphorous oxychloride, to obtain an intermediate chloroimidate.
Step 3
The chloroimidate obtained above, can be further treated with an appropriate

aniline or phenol, can afford Compound 3 of this scheme as described in scheme 1.

Scheme 3
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10

NI 2

Step 1 The pyrrolotriazine ester is treated with

hydrazi ne hydrate to afford conpound 5 1. Step 2
w@oopoessol 1 can be then converted to conpound PCEES2003/022554

descri

bed in Schene 1. 10 Schene 4 -23 WD 2004/ 009601

PCT/ US2003/ 022554 Pd catalysis, HHH N Amne :: N~ N

step R3%tep

Cl HNhygéraging 2 P P IgsyLithPating agent

HehoN 2 N N Rydigteep 3 %%4 st ep 5 X §eepcpeme 1
3 4 O,(Ng, NF2 R = afi nef[pr 'F‘oug S
ProtGéct i NgNgrBup StepteP This sthep{’i s dedogpel i sh apgy

the reaction of 4-chloro-7-azaindole wwth an 5 am ne,
such as allyl amne, in the presence ofI a catal yst,
such as palladium (0), followed by deprotection of
the aniline to obtain Conpound 1 wherein Ris a
proton. Step 2 Conpound 1 of this schene is reacted
wi th sodi um4r11itrlte to forma diazonium 10 salt which

2

can be di sp‘FaczeB by fluorine to form Conpound 2.

3
RY, G = substituted methyl or methylene or

G :

m/o =" NN substituted nitrogen or substituted sulfur etc.
N_.7 N\_N_ =
N \NJ

Step 1

Step 2

2

The pyrrolotriazine ester is treated with hydrazine hydrate to afford compound

Compound 1 can be then converted to compound 2 as described in Scheme 1.

Scheme 4

-923.



Step 3 Conmpound 2 of this schene is then protected,
such as with a silyl protecting group, to form
w@eovpowsdl 3 of Schene 4. 15 Step 4 Conpound 3 PET/UR2083/022554
schenme is lithiated, for exanple, with sec-butyl
[ithiumat |ow tenperature, followed treatnent with
an el ectrophil ey subfcaalygs de q odirane, to form H
Conpound henE™"® Wien u e azide, the - "x—N
compound y_lbe f urther—26—tT eat e t h pattadtu onl
carbon in e presemstsp Of hydrogén to obtstEP? an
aniline. -&Z4 WO 2004/009601 P@EN US2003/022554 Step 5
Conmpound 4 1's deprotected, to form Compound 5 of
Scheme 4. 5 Schenme 5 Brominating HP N H agent NI 2
N~ NN step 11 / step2/ / Br Br 1 2 P See Schene
4 NH N NN gtep 3 step 4 FF 34 X =0, N3, NH
P = Protectjng groupLithEiting ajedtO Thj s stPep is

acconpl i sfre t hgy geaction of = iMdol e- N- oxi e —N

Wi th ag.blon i ng_agent. such ds tletyanet hypanmoni um /
the presgpee of  n¥thapesul f agigsankydride
npound 1. F F

brog%éjg, i
to obtain
3 4 5

o

X= O, N3, NH2
R = amine protecting group
P = Protecting group

Step 1
This step is accomplished by the reaction of 4-chloro-7-azaindole with an
amine, such as allyl amine, in the presence of a catalyst, such as palladium 0,

followed by deprotection of the aniline to obtain Compound 1 wherein R is a proton.

Step 2
Compound 1 of this scheme is reacted with sodium nitrite to form a diazonium

salt which can be displaced by fluorine to form Compound 2.

Step 3
Compound 2 of this scheme is then protected, such as with a silyl protecting

group, to form Compound 3 of Scheme 4.

Step 4

Compound 3 of this scheme is lithiated, for example, with sec-butyl lithium at
low temperature, followed treatment with an electrophile, such as azide or oxirane, to
form Compound 4 of Scheme 4. When using the azide, the compound may be further

treated with palladium on carbon in the presence of hydrogen to obtain an aniline.
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15

20

Step 2 15 Conpound 1 of this schene is protected with
a protecting group such as triisopropyl silane to

wo@bdoaieweeponpound 2 of this scheme. Step 3 ConpPCmUuSDop622554

this schene is then lithiated by hal ogen exchange
followed by 20 treatnent with a fluorinating agent
such as N-fl uorobenzenesul fonimde to obtain Conpound
&ofsscherre 5. -25 WD 2004/ 009601 PCT/ US2003/ 022554
%Ib 4 Conpound 3 of this schenme can then be converted
to Corpsumshnd 44$ degleetcdbedoin Coatpenrd 8 of Scituieée 6 P
Lithiating agent, P N N Azide N N Pd(0) step 1 N3
step2 CA G PH NN-~NZn HOAc I H2N step 3 H2N
G 23 Step 1 10 This stgR hs #cconplished by the
5-lithiation of 4-chloro-7=azarmdole wth, for
exanpl e, sec-butyl lithiumat |ow tenperature,
fol |l owed by que;l?craring% W th an azide, such as 4-azidg

t ol uene, toHobt Hﬂ%und . Sep 2 15 Conpound 1 rof

this sclepeNjs r€dllced wit en in the prgs d

of awumrysﬁ refer#bly pal Tadi unopl_/

car bon,>t o "0bt ai $tednpoun of this SRAene. Sifep 3
Br Br

1

P see Scheme 4 v M
NN | N
— | / Y > X = J
step 3 step 4
F F
3 4

X= 0, N3, NH2
P = Protecting group

Step 1
This step is accomplished by the reaction of 7-azaindole-N-oxide with a
brominating agent, such as tetramethylammonium bromide, in the presence of

methanesulfonic anhydride to obtain Compound 1.

Step 2
Compound 1 of this scheme is protected with a protecting group such as

triisopropyl silane to obtain compound 2 of this scheme.

Step 3
Compound 2 of this scheme is then lithiated by halogen exchange followed by
treatment with a fluorinating agent such as N-fluorobenzenesulfonimide to obtain

Compound 3 of scheme 5.
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15

20

20 Conpound 2 of this schenme can then be further
reduced with a dehal ogenating agent, such as zinc

wale@t/ood6m t he presence of acetic acid to obtai PCT/US2003/022554

conmpound 3 of this schenme. -26 WD 2004/ 009601
PCT/ US2003/ 022554 Schemre 7 O RO RHg_O~S= 0 NN
méctlonN\ N Al kylation NN step 1 step 2 M F F F

a" Soatigph SR sehelff o BhERA GodmpbuB B,

@egﬁmeagp&m@me4protectlng group such as phenyl
sul fonam de to afford Conpound 1 of Schene 7. Step 2

10 Conpound 1 of this schene is lithiated, for

exanple, with n-butyl Iithi ¢ | ow tenperature,
fol |l owed by treatnent mﬁthsgﬁhgiectrophile, such as

i odonethane to form Corrpound 2 of Schene 7. Step 3 15
Compound 2 of thls s en deprgf ected with a
reagent such as{ tet ng mlﬂﬁfluorldepaﬁ)afford
Conmpound 3.0lx Step 4 Co &3 of _this

scheme canlth e cvrrvert‘eo“’to ont ai npound .4 as
20 previous déscri lséa.1 I n addsti op, ot her t8RpBounds
of formula Igmay be prepared using @rocedures
generally known to those skilled in tfe art. In
particular, the folhow ng exanples provide adgitional

met hods for pregari conmpounds of thi N
P R\ R9 comp Zn, HOAc 'S || KENON:
] _ Y/, —_— 7 J

HoN step 3 HoN
Cl
2 3

Step 1
This step is accomplished by the 5-lithiation of 4-chloro-7-azaindole with, for
example, sec-butyl lithium at low temperature, followed by quenching with an azide,

such as 4-azido toluene, to obtain Compound 1.

Step 2
Compound 1 of this scheme is reduced with hydrogen in the presence of a

palladium catalyst, preferably palladium on carbon, to obtain Compound 2 of this

scheme.

Step 3
Compound 2 of this scheme can then be further reduced with a dehalogenating

agent, such as zinc dust, in the presence of acetic acid to obtain compound 3 of this

scheme.
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-27 WD 2004/ 009601 PCT/ US2003/ 022554 The i nventi on
wi Il now be further described by the foll ow ng working

wezaapbws], which are preferred enbodi nents of PEEUS2003/022554

10

15

20

i nvention. These exanples are illustrative rather
than limting, and it is tQ Se under stood that there
may be ot her enbodi nents t € Il within the spirit
and scope of the invention as defined by the clains
appended hereto. 5 Exanple 1 NH OE-ON N

5- Met hyl -4-(17i -pyrrol of 2, 3- bul\ﬁyri di n- 5-yl oxy)oépyrrol 0
[2,1-f] [1,2,4Mriazine-6- 10 &t boxylic acid &=yl
ester At Sr3odPuetactionr i Me (14 Aisyla®n36 N 60%in
oil) was ad 0 [ behzﬂ'r- 0X azai-wmeol e
(48 my, 0.3p mmol)™n DVFYC1.5 nif*®@%chl or 7

met hyl pyrrofo[2,1-f][1, 2, 44 trfi azi ne-6-carbgxyl ix acid
ethyl ester (76 ng, 0.32 nmmol, 15 WD 0071129) was then
added and the m xtuge whs stirred at RT for 16 h,

quenched w th satgir ni_ym chl or ifde™ pA ) and
extracted wiehB et hyl tai{ee (3425 mg\%bfgi%
combi ned organic | ayers were washed W@ h brine (50

m.), dried, filtere and conc®fRtated. The resi due

was purified by preparative HPLC (Retention tine =

7.12 nin). 1H NVR (400 MHz, CDC13) S 8.10(1H, s), 7.91
(g{élplgyr. s), 7.82 (1H, s), 20 7.31 (1H s), 6.85 (1H,
br.ts) 4.31 (2H, q, J = 7.3 Hz), 2.79 (3H, s), 1.33

(3H, t Thd4flubr®7-akkihdolafizprdB8tedMytdn apprapriate(gvbtecting group such

Ac +. The indol e jnternedi ate,
5@%8&53}5@9%?%@%@ B#f%r,d é\ﬂgpwﬂa?féfh%ef7ol lows. N HN
25 Ho"~ Under argon in a flask covered with al um num

foil, a solution of 5-nethoxy-7- azaindole (60 ng, 0.4
ndep,2 for preparati on see Heterocycles 1999, 50(2),

1065- -28 WO 2004/ 009601 P 2003/ 022554 . 1080), 0.
di ol oF BHBPR Lo A tes N KPR e oDy B! hium at
t Towbeipefituré F80owed BMreatment with an electrophile, such as iodomethane to

form Compound 2 of Scheme 7.

Step 3
Compound 2 of this scheme is then deprotected with a reagent such as

tetrabutylammonium fluoride to afford Compound 3 of Scheme 7.

Step 4
Compound 3 of this scheme can then be converted to obtain Compound 4 as

previously described.
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.
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10

25 HO

in dichloromethane at 78 C. The m xture was allowed to
warmto RT and stirred for an additional 2 h. A 10%

w@ oduniwm of sodi um bi car bonate was t hen addedP@EntiS1008022554
separ at ed aqueous | ayer was extracted with
di chl oronet hane (3 x 25 L ined arg

| ayer sThgeinEentioayal ngwt be @F&‘ﬁ‘éde@@@’eﬁiﬂyngﬁ ﬁqlwmg ""10{18]?1% gxamples,
uglgiah SR {éyea%gﬁﬁaa%%ksedfq?é&t Eigao(ﬁf qg{éls%imet(mé&g}e ttrative

érﬁﬁlvlgf fgﬂh{ﬂ)mﬁ?n@aﬁﬂ'ﬁ)ﬂ ie t?be ﬂr(ﬂeH;tod‘d thlatl\there Meaye Eher@mbddimients that
t -4-(2-met hyl - 1H pyrrol o[ 2, r|d|n5
ol it fle spiritfapg 6ape Af df HYTHIOD 65 3&&% Y aspelted hereto

ethyl ester 15 The procedure descri bed above for the
preparation of Exanple 1 was applied using

i ntermedi at e 5-hydroxy- 2- nEximple/t azai ndol e. 1H NWR
(400 MHz, CDCAI3) b 8.87 (1H, br. s), 8.09 (1H, s),
8.06 (1H, br. s), 7.82 (1H, s), 7 60 (1H, br. s), 6.14

(1H, br. s), 4.31 (2H q, J = Q ), 2.79 (3H, s),
2.43 (3H, s), 1.33 (3H, t, J = 7f0JH). LCONMNB ;
(MtH) ' " = 352, (M + ACCN):3930 e internedi ate,
5- hydr oxy- 2- met hyl - 7- azaigndol e was prepared as
follows. H NNM HO Tgasolutlon of

5- net hoxy- 7- azai ndol e 'i‘z%o rrg "™.62 mml) in THE (10

-M&ﬁﬂ-@qﬂ!ﬂdg/ﬁ 61872, Wh@y]@ﬁyﬁpﬁ*wm[mﬁﬂI]l;h%]hﬁazme -6-

oil (71 ny, under argon. The m xture
was stirred at RT forcalo'bQﬁYhenﬁé%l&éhﬂ%F%nyl sul phonyl

At 0 °C, sodium hydride (14 mg, 0.36 mmol, 60% in oil) was added to a
solution of 5-hydroxy-7-azaindole (48 mg, 0.36 mmol) in DMF (1.5 mL) 4-chloro-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid ethyl ester (76 mg, 0.32 mmol,
WO 0071129) was then added and the mixture was stirred at RT for 16 h, quenched
with saturated ammonium chloride (20 mL) and extracted with ethyl acetate (3 x 25
mL). The combined organic layers were washed with brine (50 mL), dried, filtered
and concentrated. The residue was purified by preparative HPLC (Retention time =
7.12 min). 'H NMR (400 MHz, CDCl5) & 8.10(1H, s), 7.91 (1H, br. s), 7.82 (1H, 5),
20 7.31(1H,s), 6.85 (1H, br. s) 4.31 (2H, q, I =7.3 Hz), 2.79 (3H, s), 1.33 GH, t,J=7.3
Hz). m/z 338 (M+H) ", 379 (M + AcCN)".

The indole intermediate, 5-hydroxy-7-azaindole, was prepared as follows.

P

@
X

Under argon in a flask covered with aluminum foil, a solution of 5-methoxy-7-

azaindole (60 mg, 0.4 mmol, for preparation see Heterocycles 1999, 50(2), 1065-
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chloride (250 L, 1.95 mml) was added and the m xture
was stirred for 16 h, -29 WO 2004/ 009601

wEOMANSBO03/ 022554 quenched with saturated anmP@RUs2uN3/022554

10

15

20

25

chloride (20 nL) and extracted with ethyl acetate (3

X 25 nmL). The conbined organic |ayers were washed with
b108ﬁb1n(d§d11m_0)methﬂneé?tas added toerselptivacdl berraeiribramidg (S9pHE- 1M)

K;gal.@ ‘FFOHF’ %El‘rloﬁb‘?(g ﬁée &%ﬁ%ﬁq@{aﬁg?vtﬁg ﬁzlpaﬂé)té %g and stirred for
a‘af}g%)o%alofﬁ”k gq#' ea‘aa&h oPso'ﬁldiﬁbtt%anrea;@sl tga@ipé&ieﬁ 38Bthe

as a s
(s’&bbrami aqﬁecﬁﬁ 143&3Hwasl dxtra]:ted \&tlBﬁl,chlb;r@net@m (3 25 mI)5The

( 2H d orgalgﬁ la( 1¥H_§ wgrjz Wa(slwgﬁﬁ/%ghgézggesmg} d& gbqﬂgétred] %n_d
Q%rnZ%YP[ra?Jd tBYPélH ‘iSbln'lcg ¥ 8l Whﬂ&ﬁ&?&@@@ed ity Withobt @0y further

to a sol ution of
I\plmfg:alydmmnﬁhhﬁ@(]MBHhet hoxy- 7- azai ndol e (220 ng, 0.76
mol) in THE (7.0 niL) at -78C under argon. The
resulting solution was stirred at - 78C for 1 h and
nmet hyl iodide (120 L, 1.91ggample 2vas added. The
resulting mxture was stirred at -78C for 2 h,
quenched wi th saturated amoni um chloride (20 nL) and
extracted with ethyl acetate (3 x 2& nlL). The conbi ned
organi c layers were 15 washed w iwe (50 n),
dried, filtered and concentr at, e resi due was
purlfled by flash chromdfogr dphy (1% MeCH in
di chl or onet hane + O. 1‘W€1‘§/}§m ne) to afford (170
ng, 73% of a (5:1) m

305 ( MMB Ao P kT o R ety B ol -
and N- tolyl Suk’]ﬁ‘?ﬁ%ﬁ‘mélﬂ@% Wxﬁi@ﬂlmék 8&'@@?' ndol e,

mz 317, retention time =
solution of above m xture of conpounds |n (3:1)

THF- hanol a 10%

sodi ﬁli‘ﬁ/m% %H'L s‘)qu%\l?zéarov? gorf,hzi plépali,a %ieig%rel gtlu\?las applied
Th&ndlin @rﬂfeﬁla‘{@ﬁh?@l@kﬁd -heh6E7-Gzdifdold. TH I\MRI@@D m{zf owUL) §
tenperature, neutralized to pH 7 with a saturate

a®fD (iHrhreh)l 80P dEH s 8106 6H1.dmds) e%-B2 46.esd, 7o hlféthiiyﬂ) 6.14 (1H,

Y e e S

thn\qSe@MaJpg SBFOEM U &TN)=T313. r esi due was purified by
flash col um chromat ography on silica gel (1 % MeOH

in dichloronmethane + 0.1 %trlethyl amne) to afford

5- met ggﬁ%i?n%éfﬁghﬂyé §zha@ﬁ-8&§‘§%&hg ndBR Avas ?%Ef)ed i follows.

163. pro regéscribed above for
preparati on of hydroxyindole from nethoxyindole in
Exanple 1 was applied to

5- nmet hoxy- 2- met hyl - 7- azai ndg# %5 ny,
I / Me
HO” X

A. To a solution of 5-methoxy-7-azaindole (240 mg, 1.62 mmol) in THF (10 mL)
was added a 60% suspension of sodium hydride in oil (71 mg, 1.78 mmol) at RT
under argon. The mixture was stirred at RT for 5 minutes and phenylsulphonyl

chloride (250 pL, 1.95 mmol) was added and the mixture was stirred for 16 h,

-29 -



-30 WO 2004/ 009601 PCT/ US2003/ 022554 0.2 mmol) to
af ford 5-hydroxy-2-nethyl-7-azai ndole (32 ng, 100%

wabioglosses used directly without any further PCT/US2003/022554

10

15

20

25

30

purification LC/I\/S (MtH) + = 135. Exanple 3 5 NH N
O/ M NO

elnsaﬁfglmﬁys%urﬁf@fi oniym chioFids (20 mlp opd EFtgciedavif gy} acetate
055, g e el Bl L de L A i, i
G”ﬂttemMicbocmcélntfﬁnécb rkheTresidue Was purified by flash chromatography (1%

TSR Y Y
]r[i!ﬁh'ygs %28@’5% Rﬁ\ﬁg ?’@)7% a(8S](_)qH}1a E)HLNM Ir(400311/11&1 i B C%hn)) §8.12

6(31]15“0;%5 OT, &) J =8 3i27681 H, 745211 k7 28 12 42 1.8 H),
N dHg Toad 1.0 42 . fiigh Vo dgio ) - 15 Bample

6- Benzyl oxXy- 4- (4-f| uor o- 1H-pyrrol o[ 2, 3-b] pyridin-5-yl o
xy)-5.-methyl - 20 pyrrolo[2,1-f][1,2,4]triazine To a
Qb.l utiA mol&nﬁoﬂ (2 MO o6 7 Hetyilithivoh of 25x8nds (OyASi k.80 gimol) was

3 P TS iy S A

le]g‘lS g'lé\ggﬁfégv\?ﬁ%%{ r%;g&g%%rg&{ tefie RQuIEh P Y61880n t;v'ﬁ@stmed at —

Brdvertay | tayid 4nathyl a6didS ¢ 1BOYiLY [1:91ymmol )of 2, atldéd. [ TheZI;edl}ltlng
azine (80 ng, 0.29 mmol) was added and the m xtur \Mia
anixguie avas stirred e 1BTCdow? hamenehed with satypeted gmmonium chloride (20

mL) and extracted with ethyl acetate (3 x 25 mL). The combined organic layers were
washed with brine (50 mL), dried, filtered and concentrated. The residue was purified
by flash chromatography (1% MeOH in dichloromethane + 0.1% triethylamine) to
afford (170 mg, 73%) of a (5:1) mixture of N-phenylsulphonyl-5-methoxy-2-methyl-
7-azaindole, m/z 303 (M+H™"), analytical HPLC retention time = 1.83 min and N-
tolylsulphonyl-5-methoxy-2-methyl-7-azaindole, m/z 317, retention time = 1.97 min.

C. To a solution of above mixture of compounds in (3:1) THF-methanol (4 mL)
was added a 10% solution of sodium hydroxide in water (3 mL) at room temperature.
The mixture was heated to 65 °C for 1 h, cooled to room temperature, neutralized to
pH 7 with a saturated ammonium chloride solution and extracted with ethyl acetate (3
x 15 mL). The combined organic layers were washed with brine (50 mL), dried
(Na,S0,), filtered and concentrated. The residue was purified by flash column
chromatography on silica gel (1% MeOH in dichloromethane + 0.1% triethylamine)
to afford 5-methoxy-2-methyl-7-azaindole (35 mg, 66%). (M+H) "= 163.

D. The procedure described above for the preparation of hydroxyindole from

methoxyindole in Example 1 was applied to 5-methoxy-2-methyl-7-azaindole (35 mg,
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ammoni um chl ori de was added, the sol uti on was

weziommedsed with ethyl acetate (3 X 15 ni), copdi/nsmo3/022554
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organic layers were washed with water (30 nl), brine

(30 m.), dried, and concentrated in v cuo
rﬂ;& mm@) tcwég)r@ Srhydresg- -Tpipethy7tazrmdplsd g\ﬁn}gq 108’2) Wli'ﬂC?l was used

SR B LERTSSRL LR (20

612.17(1H, s), 8.30 (1H, d, J 9.6 Hz), 8.00 (1H,
s), 7.94 (1H, s), 7.61 (1H J-30Hz) 7.49 (2H,
d, J 7.1 Hz), 7.41 (2H, E’,‘.a_lHE_71Hz) 7.34 (1H,
t, J 7.3 Hz), 6.59 (1H, dd, J = 2.0, 3.5 Hz), 5.16
(2H, s), 2.43 (3H, s). LC/I\/S' (I\/H—|2I+ = nmz 390. 10
The internediat e, NN

4-fl uoro-1H pyrrol of 2, 3 b] pyri di M was prepared

\ /

as follows. H NN me, HOY 5 A. The procedure
described in J. Og. Chem, 65, 1158-1174 was
foll owed. A 350-nL r £l ask capped with a
rubber septum was ev at ed and filled wth ar gon.

The fl ask was charged

A onl SBevayippySriar By 4 S eshr Homerolel 2 blRyrdipylow
for preparation see Efﬁﬁld[z 19[4, zQ]ﬂgiﬁﬁe S. Processes
for the preparation 0o ant’iviral 7-azai ndole
derivatives. U S. Provisional Patent 60/367, 401,

2003 20 .t et - but.oxid " -
Pd( OA ] 03 gloglg%&n_%fﬁl t ?'g ?Zﬁllril}gf) elwa(eso ?egﬁ"él%y?fgé/@ﬂf)y 4-chloro-5
Yneth 12143/1%19@ L- ﬂJ'PP' 2evidarat ede EWIO o7l md bwatrhetaasag smular to the

1, 4- d| oxane : (I}‘) and N- Iam
npromramofam@zplam y&«w bEWﬂbﬂr%%Qﬁ(Hﬁé?r s), 7.85

e T e I L R

Ni3XL, 4y, © AveSHN e hed 386 (MOBE", f4ar7 .75 mAch¢ m xture was
cooled to 25 roomtenperature, diluted with ether (0.5
L), filtered through Celite(r) and concentrated in
vacuo. The resulting oil ' lved in

di chl or onet hane (0. 25 L),WE§a feszptwice with water,
dried, filtered and concentrated in vacuo to give
allyl-(1H pyrrolo[2,3-b]pyridin-4-yl)-amne as a
brown gum 1H NMR (400 MHz, DMSO

=

(e}

S \N
O e
6-Benzyloxy-4-(4-fluoro-1H-pyrrolo[2,3-b]pyridin-5-yloxy)-5-methyl-
pyrrolo[2,1-f][1,2,4]triazine

To a solution of 4-fluoro-1H-pyrrolo[2,3-b]pyridin-5-ol (53.5 mg, 0.35 mmol)
in DMF (2 mL) at —78°C , sodium hydride (60 % in oil, 14 mg, 0.35 mmol) was
added and the mixture was warmed to 0°C. After 30 minutes, the flask was cooled to
—78°C, 6-benzyloxy-4-chloro-5-methyl-pyrrolo[2,1-f][1,2,4]triazine (80 mg, 0.29

mmol) was added and the mixture was allowed to reach RT over 30 min. A solution
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11.10 (1H, br. s), 7.78 (1H d, J = 5.3 Hz), 7.03 (1H,
s), 6.73 (1H, t, J =5.8 Hz), 6.53 -32 WD 2004/009601

2.5 Hz), 6.04rPC1/HS2003/022554
J =55H), 5.96-5.87 (1 H, n), 5. 22 (1H, ddd J=
1.8, 3.4, 17.2 Hz 5.11 (1H, = 0.4
I-‘izf)satusats%alwﬂmurﬁ chlpgiyl/mas a‘?ﬁ%‘ %?&Oluflﬂ}ilrbﬁl)as @th@teéf Wefqﬁ gthyl
PIBGRES 1@%@ l:&ﬁg:]nb&‘ ofBhIARRAL RBrel GAHEA ity 1ARE: (3L, brine
r @0mak Y atiedyrmtl Icasden&ﬁmd ppettuoi The arvdo mobgersed waspsrified by

evacuated and filled with argon. The fl ask char )
viFifHaten yith @?SIP%‘WF & 51[vz thy tltgq WH‘RO&M é@ g@?ﬁ) 38 a0 IfSwnite
6 kl
A Sy a0 PR 6 o o
1@1:1 B)‘ml9)4 (1fihe), m6>1t(!LIH§t wa£3 bery, e7d491@.1—ht1 185’ CHER7.4422H, t, ] =
The m xture was led to roomtenperature

f7 | Het34 HrH)Gng— 7éeﬁiz)t e 58r€é|Hc%é et-P-at- e dA - 1BEHh 9 243
T + fied by SCX-sil I
(BT P BP0l °(3 X 500 nL) fol I oved by
asolutlon of 2M anmonia in methanol (3 X 500 nL) to

give 1H pyrrol Q] 2, 3-b] pyr.idin-4- i.ne

% over L I@Q/\%‘teﬂné e, gg'mé)rg-l]&py@%ﬁ%pyrldﬁw%ﬁ@mﬁ as
MdfowoMBO-d6) 6 15 11.02 (1H, br. s), 7.69 (1H d, =
5.3 Hz), 7.01 (1H, d, J 3. , 6.46 (1H, d, J:
3.3 Hz), 6.10 (1H, d, J 5. ,607(2Hs) LCVVS
mz 134 (MtH)+ C. 1H Pyrrol o[ 2, 3-p] pyri di n-4-yl am ne
(10.3 g, 77 mmol) was di ssol a 48 %w

sol ution of tetrafluorobori c\acli dsn water (155 m) .
The m xture was cool ed t oHo and sodiumnitrite
(5.87 g, 85.1 mmol) in water (F15 nL) was added

dropwi se. The m xture was allowed to reach RT and
stirred for 22 h. Ethyl acetate was added (500 ni),

the m Tﬁé"ﬁl%c&ﬁﬁ’e 80etipdh 1. Or& CREML Z000) 850 1881178 @lak Gollowed.
sodi um hydrogen carbonate and t he Iayers wer e

stFapatk @veﬁﬁse@ﬂa@msmda\yéh awalgbee saptem ey qu&teétaﬁgi ifilled

55 B o PR R ol PO A S VR 0

t 73 1t bl &8y wepﬁaﬁ&DsdéiBe@fozteS h@zngﬁt@@tsaPmcefseb foertkadp@pdration of
the filtrate was washed with a solution of 1N45;| 8@@
rrdivéel aezz«ezzdxlezfeavqﬂ\)es GRePpgioned Patery@y3¢pé0/n ePed,; sodium
fil.t
R SO ARG s, i
a(1830ay3. Qmoﬂnnﬁﬂ) dhid thﬁa(eﬂOﬁldl‘fﬁlad vmbﬁﬁ')g«iﬁ)l ASdeami)(O 51, and N-

?arl]gfl i )(292 4% miion s adtedigg arhoh Wids bioplg gl he Mixture
2? m_lpbltg Tg%sof}ptum was rgplaced gv7lth(a2’lf|eﬂosh)® sci‘e%p, th8fask was

3 Hz)
3 H)
[2, 3-

sealed and the mixture was heated at 100°C for 16 h. The mixture was cooled to

room temperature, diluted with ether (0.5 L), filtered through Celite® and
concentrated in vacuo. The resulting oil was dissolved in dichloromethane (0.25 L),
washed twice with water, dried, filtered and concentrated in vacuo to give allyl-(1H-
pyrrolo[2,3-b]pyridin-4-yl)-amine as a brown gum. "H NMR (400 MHz, DMSO-dg) 8
11.10 (1H, br. s), 7.78 (1H, d, Y = 5.3 Hz), 7.03 (1H, s), 6.73 (1H, t, ] = 5.8 Hz), 6.53
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4- Fl uoro-1H pyrrol o[ 2, 3-b] pyridine (2 g, 14.7 mol)

wor®4aissol ved in THE (50 nL) and sodi um hydrPdEUSBH03/052554
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inoil, 881 ng, 22.0 nmol) was added in snall

(ciiéh"ﬁéz PR GRS, s Bl >os T o8 2 G604, T= 1,
{

n? Xt ur’eﬁv\%?’ gly{:lo g{liq{a? Oga%g ?ﬁbgﬁﬁzgl I ze{?gvm i ITK:/MS m/z 174

s@i+i)on of saturated ammoni um chloride and t he
| ayers were separated. The aqueous | ayer was extracted
twice with ethyl acetate (2 x 100nL) and the organic
l@yer r 5
N R A L i
Cdrhisleyatat £10L50L omdmﬂ tcfunédbobymfﬂ&ak quippedowih egpaiﬂmyer was
o .
%&%&épggdoa% f?]éeld W/ftl(legr%n %ﬁg tﬂagkewgsnclpa?ge nv(s?ltﬁ gﬂ}ql(\f%—pyrrolo[z,?;—
t rOpy! | [ hIC), 16 4 % BallRlitm
AR oot pr sl o v by on
8cai’l§bt( (1B.g) ddd mpthangsuffoni®. Bid-8)5 mL, 53_1 (nmql) dThemtlge@vas heated
H.dd, J = 4. 1 Hz)
L2405 °Fytpr 74 Tieshy Skt v Cigis Fpo R embepgs faeyedgprousd
r i
T
Rahann {30Q g), by elutiop pleghanah(B X 60 pylr)folloyeal By b}i(piyiimd phaM

e in el ook ot Bt o 3% Sl gl Pl iy e
Sﬁbl{tsl goﬁs(% ové tMo'sEng)"ﬁ:s! a Heift§elldw ofl. G NMIR|( 400/\Hﬁlza!hMSlO dg) &

dropwise and m nut és, (R)- canphorsul fon
ok]am (h}ﬁlmes)(ﬂﬁ&(lrfg d, 1-893 Mn),l7)01| ( H. et ¥ aldydHar, ¢r 1ﬁbd J=

of 2 a8 T it AP A o, PRl 2 DR

m xture was allowed to reach RT. The sol ution was
extracted with ethyl acetate (3 x 15 nL) and the
cOnmbi nbid-Ryrepdel2 3-blayedis-dudeminad0Ret Minmotas dissalyed in a 48

.I%Wt. é?hdg%n %g{%tr%‘& rog&}lce&d Iﬁn;\gatgxo(ggg?lﬁ]f atﬁl@ rhﬂtﬁf@ @HE cooled to

gHEOvAS pur

chrORBY SediapinRd (B.8Ng &8. Mnxidly i@ v@ftex‘i(l%rﬁl)hyfis adlded dropwise.
acetate in toluene to give the desired product. LC Ms:
rrT be @@gul(ewzpé]) alloweg to reach RT and stirred for 22 h. Ethyl acetate was added

b 5&)( A I 12 %pr ogglﬁi{;ﬂ ? g&ffﬁgﬁ%@%ﬁl&ﬁ;}tjﬂ(ﬁtdﬁ%ﬁ iy flﬂf«ﬂjogen

S&er@ﬂa@ﬁarﬁf thé @iyéf%kwérb! kepmmed. UThd dquebugiaydrivdd edracted Wfith ethyl
nol ) were added and the m xture was

saqetat@@ * aéorgb) thenorgania d1ygEs were sombined apd, pepcgptrated in vacuo.

TP E LIRS 8 Pt eﬁggﬁlﬂy{{%@ HLAE, ffied and th filtrate

cRadivag@darigan S(Quﬂl(ﬂy@ﬂlSN mlmﬂ@émmevthz@mmn TBO organic
nm.), brine §30 m.), dried, and concentréaltfff q})/acuq
TageTeF oo laeneé@n%%nqﬁmr@tfsﬁ? dpasyo to giye 4-tuoro-1H-pyrrolo[2,3-

blpyridine (4.67 g, 44 %) as a brown solid. "H NMR (400 MHz, DMSO-dg) 8 12.00
(1H, br. s), 8.20 (1H, dd, J = 5.3, 8.4 Hz), 7.51 (1H, t, J =3.1 Hz), 6.94 (1H, dd,J =
5.3, 10.4 Hz), 6.51 (1H, dd, J = 2.1, 3.6 Hz), 6.07 (2H, 5). LCMS : m/z 134 (M+H) *,
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WO 2004/ 009601 PCT/ US2003/ 022554 flash chromat ogr aphy
eluting a mxture of 1 % NHAOH 7 % nethanol: 92 %

walkc@hoessonet hane to af ford PCT/US2003/022554

4-fl uoro- 1H-pyrro|o[23b]pyridin50| (60 ng, 59 %
asa l'ight yellow soli O d6). .8
.. 62 4florosy H-pyrrglpl[2 ﬁhb]pgl)ldmf/ (395 14(71mmca) was szg‘.’%‘ in THF

Z(E é hﬂé )a%8 L@i';‘}gl fg’dg&ﬁfg(??glg %fli)ﬁ_f m%ks%%% ?gngﬁl xl_)\'fag Ia\llaccll\le%l- i%small

2&1éll\|A‘_fter '361) :_nl_lﬁnﬂlﬁs clhlorotrnsopropylsilane (4.71 mL, 22.0 mmol) was added
uor o- rro 2,3-b d 5-
pgsrined e 16 ho Fhlazien . oG GRoDanl it Mg s
1.1
OB aF 056t Betred witR o Bhtibn o bt ioym of C*l%f'f?e&gd the

f@%}r@ w\éﬁfs% adead Thd Agudoas Myt WaeemagtelltvideadittaéthiRTacktre (2 x
h then Itered through Celite(r) and concentrated

i 190miacud therrgame fayetsi wiere sempiedarasiipd g@qh\;@zﬁ]er, (450 mL), brine

\lﬁé(ﬂfrﬁé %le{zig ﬁi%#{%lﬁn at?(im%%gug ; J}“hec & d? ﬁ-lea ?B@I?lfléﬁybg flash

SOkdthite i@ra@ﬁ y elalha b & ditiy] aedthen® hexade Xo §1vﬁi4}ﬂlicﬁogl- ve
the tit conmpound (60

NINROpErTlsilpEy]- Ibf/Erele)2 g%bypén(el(ﬂ 1%5 50 %?)Iyg cﬂ%ﬁe‘gﬁ oit TH

oty (bl %ﬁ@&si})-g@% %ﬁﬂxj db: ?ggs(ﬁl s fily, 751 AR 4 = 3.6 o)

%.98 H121,,dd2) 401(36,1152) 616§/(M$ &Jrﬁzsm I%‘K‘@H-Im) 106 (9H, s),
Example 6 N H O Me HO 025 1 NN -35
1.04 (9H, s). LC/MS: m/z 293 (M+H)

E. The procedure described in J. Med. Chem., 1997, 40, 2674 was modified. 4-
Fluoro-1-triisopropylsilanyl-1 H-pyrrolo[2,3-b]pyridine (213 mg, 0.73 mmol) was
dissolved in THF (4.9 mL) and the mixture was cooled to —78 °C. Sec-Butyllithium
solution (1.10 M in THF, 1.46 mL, 1.61 mmol) was added dropwise and after 30
minutes, (R)-camphorsulfonyl oxaziridine (418 mg, 1.82 mmol) in tetrahydrofuran
(2.5 mL) was added rapidly. After 25 min, a solution of saturated ammonium
chloride was added and the mixture was allowed to reach RT. The solution was
extracted with ethyl acetate (3 x 15 mL) and the combined organic layers were
washed with water (30 mL), brine (30 mL), dried, and concentrated in vacuo. The
crude material was purified by flash chromatography eluting a mixture of 5 % ethyl

acetate in toluene to give the desired product. LC/MS: m/z 309 (M+H) i

F. 4-Fluoro-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridin-5-ol (207 mg, 0.67
mmol), THF (3.4 mL) and a solution of tetrabutylammonium fluoride (1.0 M in THF,
1.01 mL, 1.01 mmol) were added and the mixture was stirred for 90 min. A solution
of saturated ammonium chloride was added and the mixture was extracted with ethyl
acetate (3 X 15 mL), the combined organic layers were washed with water (30 mL),

brine (30 mL), dried, and concentrated in vacuo. The crude material was purified by
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(R -1-[4-(4-Fluoro-1Hpyrrol o[ 2, 3-b] pyridi n-5-yl oxy)-5

wo pwttlgdepyrrol o[ 2,1 f] [ 1,2,4] triazin-6-yl oxRJT/US2003/022554
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- propan-2-ol An oven dried seal ed tube was charged
W th 4-(4-fluoro-1Hpyrrolo[2,3
If)aly chrgimataryphysefy i dmixiye s i % NH@HL T formpethangly 97 %

5B S1ib  fuo  yafE EBn SPUErh w
m%pyawsmﬂm VIR (o MHA msbeagys que{mzi) 934@130@ 7.95

he t ube was seal ed and the mixture
gm; 4.0 20.380)7 BD(1H, dhJ =The Hza 61§ il dixd urQé) \?aa?sHZ> LC/MS:
g M(Fnl_rig,kconcentrat ed in vacuo. The crude materi al
lgf( d- by preparative HPLC to 10 afford the
t|tIe conpound (5 ng, 56 %9 as a off-white solid. 1H
NVR (400 MHz, DvsO-d6) 8 12.17 (1H, s), 8.31 (1H, d,

J =9.6 Hz), 7.95 (1H, s), __;@BL@H s), 7.61 (1H, t,
J =3.0 H), 6.59 (1H, dd, J = 1.9, 3.4 Hz), 4.91 (1H
d, J = 4.8 Hz), 4.02-3.94 (1H, n) 3.92-3.83 (2H, m,
2.42 (3H, s), 1.16 (3H,_d, J = 6,3 HA). LCVB: (MH) +=
358, (MH-.= 356. 15 Exanple 7| HS Ol M (E) F
HOON J/S) N(2) M P
(S)-1-[4-(4-Fluoro-I| H py¥g ol of 2, -b]pyridin-5-y|oxy)-5
-met hyl -pyrrol o[ 2, 1- 20

f1[1,2,4]triazin-6-yl &% pmoga -2-ol A A 150 nL
tube was charged with 5-ne hyNZ 4- phenoxy- pyrrol o[ 2, 1-

and sSnHnEE SR a2y Ef’vﬁidlﬁ”s ST et Figro i1

t ube was seal ed and theﬂm,x,uyrﬁzmes-oheat ed at 80C for
4 h. 25 The m xture was cooled to RT, water was added
(100 nmL)and the solution was extracted with ethyl

ace! al g, § fotid B %@%ﬁﬁﬁ 1&9%8%23%;& BIRGR §1 18419, 10 % Pd on

sihdidor) (1PdngrindennfrAoniuFormdty (68omgnke08 mmol) were added. The
mixture was stirred at RT for 20 h then filtered through Celite® and concentrated in
vacuo. The resulting solid was dissolved in methanol and purified by SCX-silica
column (18 g) by washing with methanol (2 x 8 mL) and then by eluting a solution of
2M ammonia in methanol (2 x 8 mL) to give the title compound (60 mg, 93 %) as a
beige solid. 'H NMR (400 MHz, DMSO-ds) 8 12.16 (1H, s), 9.53 (1H, s), 8.29 (1H, d,
J = 9.6 Hz), 7.88 (1H, s), 7.61 (1H, t, T = 3.0 Hz), 7.55 (1H, 5), 6.59 (1H, dd, T = 2.0,
3.5 Hz), 2.40 (3H, s). LC/MS = m/z 300 (M+H) ™.

Example 6
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(200 nm.), dried and concentrated in vacuo to afford
(3.2 g, 67 %9 of 5-nethyl-

woreiohpdsol f anyl pyrrol o[ 2,1-f][1, 2,4]tri azi n- 6-PCT/HS20851022554

bei ge solid. 1H NVR (400 MHz, -36 WD 2004/ 009601

PCT/ US2003/ 022554 DI\/SO d6 S 9.49 H s ,
s) ,(RF144- ((liElpog)-,IHz?ggo]@ -bégyrlcyn )]']cqyp %-gl}eth)]z;li)zg'ml%,l-

(), A 10 SR

f1[1,2,4]triazin-6-ol (75 my, 0.38 rmol),

ttthIhI2m_ S | e 0..134

" L A e apacd e ity BRG4GB O10ts
|

%ﬁv@ﬁldﬂﬁégﬁﬁé‘tfﬁsﬁ&%gﬁ%%???ﬂ?‘?ﬁaﬂﬁ O he.

0028 aeiol), tTB@OBIr(Od’.é miaY, OriMibf aveslupor of iriethybamine astBuOH (5
h h % I
oy P auhE <#%p%%v€en%“s§%%zel 8k GG el o tgbs es
t.h | fa
ﬁ?%?{%nfﬁtpge B¢ L$ u ag}é’eggé{ \/\P] G{j(fl)lzs B tfla[e }e%tlﬁékﬁ%%gé WaLsooled
Ikl cor@@@@d@@ n &bc%o 1Ghé Ehide $ﬁa,ter17a1 %&s bﬁhfledsby p143p81&t1(/élHPLC to

H
g)ﬁprd thy fitle (czggppglbpql (SOmg,JS6(—%g axa pﬁf)wthﬁ sp. 1§5 s ! N%\/;Uﬁ ,q#go M{-@

2358 GuBFITAT R Bh L 1= S0 B A BB !
%ZHnr $= 30 H(z?Qs 5110 d@8r |, 3. 4|Imz)szml9@r(plfioa m=(4,8(Hzr)j_A) 02 3.94
oC ed a sol ution racetic._ac

élﬂét s 634 8@ ﬂHLm) @424 (3ks), 1. 1§2@ » 5500 H%%CMﬁéMm)
g}]gwgﬁ_g callowed to reach RT and stirred for an

31 ronal 3.‘0 h. A saturated solution of ammonium

chl ori de was added and the | ayers were separated. The
aqueous | ayer was 20 extracted with ethyl acetate (2 X
501L), the organic Iayersai&%ﬂ&&rbi ned, washed wth
water (100 nL), brine (100 nL), dried and concentrated
in vacuo. The resulting sulfone was used w thout any

purification. D. At -78C, sodium drﬂde (60%in oil,
3.1 ng, 0.08 mmol ) was added to ol uti on of

4f|uoroII—I-pyrroIo[ZBb]p,yrlchn- - (13 ng, 0.09
mol , see Exanple 4) in d| ’Fforrramde(l m) .
The mxture was stlrrlal Cf(y 30 mn. and cool ed

back down to -78C. “N@
(S)-1-(4- nethanesulfd‘i‘?yl-S met hyl pyrrolo[2,1 f]]

1, ?(st]lt[ﬂl-(ﬂzﬂ‘lﬁoﬁr yﬂw}om[maﬂpﬂwh 3-Pdxy55-nietBEl-pyarblo[2,1-
was then added and the m xture was stlrrefl at RT for

2 h, quenched V\Atﬂ[ls%”ﬂl'j’flaﬂétf derpheapaard-gt i de (20 30
m.) and extracted with ethyl acetate (3 x 25 nL). The
conmbi ned organic |ayers were washed with brine (50

m.), 0% i160 n{IMySO4)as chirkedwizh Semethgléipbemixyepyriie]2,1-

rf_(le [Sll2d4]tr1£g?n 6-ol (5.93 g, 24.6 mmol), THF (2 mL) and sodium methanethiol (5.17
mg, 73.7 mmol). The tube was sealed and the mixture was heated at 80°C for 4 h.
The mixture was cooled to RT, water was added (100 mL)and the solution was
extracted with ethyl acetate (3 X 100 mL). Combined organic layers were washed

with water (200 mL), 1IN aqueous solution of sodium hydroxide (2 x 200 mL), brine

" (200 mL), dried and concentrated in vacuo to afford (3.2 g, 67 %) of 5-methyl-4-

methylsulfanylpyrrolo[Z,1—f][1,2,4]triazin—6-ol as an beige solid. 'H NMR (400 MHz,

-36 -



purified by preparative HPLC to yield (10 ng, 36% of
the title conpound. 1H NVR -37 WO 2004/ 009601

WO DANBBO0 3/ 022554 (400 Mz, DVBO d6) 6 12. 17PCI/BiS2083/022554

10

15

20

25

30

8.31 (1H, d, J = 9.3 Hz), 7.95 (1H, s), 7.93 (1H s),
761 (1H t. J = 3.1 Hr). esgg,dd J =198 3.3
I-]IZM,SO -de)(19.29 QAL (sLHS. 1 g 1H, sB 7589 3Hg ), 28 (3H) 5), 2.344 1 Hatk 10/z

(3H d, J =6.3 H). nlz 358 (MtH+). 5 The
a1? K%/&é&é i nter madi ate

4- Fl uoro-1 H pyrrol o[ 2, 3-b] pyridin 5-01 was prepared
as followms. H N HO9/ F 10
B+ PyrAdOahR tdbebigsyohirgicd exth- 50m6‘d?é’1 eaoe@ylsqlf@tylgyréaw 1-

A CEATE ) Bo ey Sl R ) Gronglene

%&@d&f@i mf}%fo;ui b9 ﬁhﬁdﬁﬁﬁ&’@ﬁ%@%@@s gL, @os mol\)vaﬁleadtskeﬂas

in small portions suspensi on was al | owned
rsealel aﬁc‘B Geantk it iwas ddatboat 80°8. foil KehnThet mn@uma@spgg]pétﬂo RT

R sqaeauatesT erish TBE CBGe GG s PRSP L HATECH phrtaeraphy
Z%%@% ﬁﬁ;gt&?é-éf 3025 Al gflat%é‘ th th@ntodive proas, S%P%l) 6&1(3)01 (-

The s formed was filtefed
wasthgt4mhdthyledfdngthywatcad?, 1 {f1L)2.4 | Teeis 61ylaky)weepan- 2—01 as an white

(e Y ke Bl s o b TR AT A TR 1 0B . 3.05
a{gi( qué‘Pg 6%?1‘@%%%@ S8 b%g?qzl %}é“ irdi lgl@ﬁ &410— 6,3 M‘Vﬁuz 254

(ME-HS, J = 5.3 Hz), 759(1H 20rr) 733(1Hd J:
5.05 Hz), 6.41 (1H, d, J = 3.5 Hz). LCVM5 ; nlz 197
(MH) + . F. A 500-nL oven-dried flask capped with a

rgbberrse ebuﬁbﬁ\@% (S?Nﬁﬁiéﬁl%fﬁd rﬁétﬂylsmﬁiyi bl &8 [2M 1111,2,4]triazin-6-
argon. The flask was charged

41§20 g, DI8pymoblio pRlossfoin) Ky nd;p)ralé()‘(@f owgs addedq splugieg of

T A0 The BT 1A G885 S5, e e e
gﬁo%ve% Q) (YRR lé‘figrﬁpitirfédsfﬂpiﬂ addﬁ)cﬁfntal @Osh A4 i8FateBsolitidn of

oro-triisopropylsilane (443.4 i, eq) was added,
tzhmnohnnhECMIasdcswaé aliledaod @Ellayemlwate @pargteﬂoThegaqueotm@yer was

SRR R I8 ey L v

t Witk Svatdrt(hoo Hﬁ?} e (160 115 AUHBd)and Condtnte@dd ¢4 9a@dlioc The resulting
| ayers were dried, and concentrated in vacuo 30 to
afulfond was used without any purification.

4-brono-| -triisopropylsilanyl-IH pyrrol o[ 2,3-b]pyridin
e (71.1 g, 99% . 1H
D. At -78°C, sodium hydride (60% in oil, 3.1 mg, 0.08 mmol) was added to a

solution of 4-fluoro-1H-pyrrolo[2,3-blpyridin-5-ol (13 mg, 0.09 mmol, see Example
4) in dimethyl formamide (1 mL). The mixture was stirred at 0°C for 30 min. and
cooled back down to —78°C. (S)-1-(4-methanesulfonyl-5-methylpyrrolo[2,1-
f][1,2,4]triazin-6-yloxy)-propan-2-ol (22 mg, 0.08 mmol) was then added and the
mixture was stirred at RT for 2 h, quenched with saturated ammonium chloride (20
mL) and extracted with ethyl acetate (3 x 25 mL). The combined organic layers were
washed with brine (50 mL), dried (MgSO,), filtered and evaporated. The residue was
purified by preparative HPLC to yield (10 mg, 36%) of the title compound. '"H NMR
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-38 WD 2004/ 009601 PCT/ US2003/ 022554 NWMR (400 Mz,
DVMSO-d6) S 8.09 (1H, d, J = 5.1 Hz), 7.60 (1H d, J =

w@2@®4M991 7. 37 (1H, d, J = 5.3 Hz), 6.59 (1H, Pdr/Uus2083/022554

3.5 Hz), 1.85 (3H, septu. J=76Hz)104(9Hd J
= 7.6 Hz). LOMB :niz 353 (MH+). An
SR M2, FAMS O St (A E)a§131v(/é5 é,\Ja-cﬁétIé@ aﬂé(lﬂ s), 1.93

OH Shaieitatt | 35 L E00s TG o, patafeh 013,97 1k, m,

bd. oy Bigdi g, fo; 24421ng s£A)16 %%ﬁid(ﬁé %HzﬁwZBB@(M»H*w e

was cooled to -78 Tert - utyII|th|um(1
pentane, 4.66 nlL, 2eq.) was added dropw se and after 5

s it RHERERE SR T i hiofe s p ot ves

Jrepedm follb@si de (20 nl) was added and the mxture

was allowed to reach RT. Water was added (40 nli) and
the solution was extracted with hexanes (3 X 100 ni),
conbi ned organic | ayers were washed with water, dried

over MSO4 and concentrated cuo. The crude
mat erial was purified by fI;Eh;@omat ography el uting
a mxture of 100 % hexaned°toJgi ve 4-fluoro-1- 15
triisopropylsilanyl-1H pyrrol 6 2, 3-b] pyridine (970 ng,
84 %9 . H Procedures described in Exanple 4E and 4F

were then followed to obtain the title conpound. 20
The f olH{RMmga[ﬁ,zdﬂpymﬁanai@r(éﬁ@c ¢dq.usnd @tlarrptfo'lmmgo@um

%{rgn ere(Stﬁogbg, @&q& \%%%% (ﬁ]él ]é]g/l;f @gﬁ Ing[{)e'?ﬁé %E)I(tgr% v&gas cooled to

Y, r
Y O ER LS, 0 0 0 e kg
SEEHERDR WaA-allBwed @) redeis23 i(bad abeddond hHThdmixture was poured in

appropriate  nodification in step B. Conpounds ar
¥R e B herfoltsion &vas nevieal zed RN FeaTe9NSORON GF 9 % sodium

Nl}}}h]omde (pH = 7). Water (2L) was added and the mixture was cooled to 10°C for
30 min. The solid formed was filtered and washed with cooled water (1L). The solid
was dissolved in a mixture of dichloromethane / methanol (4:1), dried over MgSOg,
concentrated in vacuo to afford 4-bromo-1H-pyrrolo[2,3-b]pyridine (40 g, 54%). !
NMR (400 MHz, DMSO-dg) & 12.05 (1H, br. s), 8.08 (1H, d, J = 5.3 Hz), 7.59 (1H,
m), 7.33 (1H, d, ] = 5.05 Hz), 6.41 (1H, d, J = 3.5 Hz). LCMS ; m/z 197 (M+H)*

F. A 500-mL oven-dried flask capped with a rubber septum was evacuated and
backfilled with argon. The flask was charged with 4-bromo-1H-pyrrolo[2,3-
blpyridine (40 g, 1 eq.) and THF (400mL). The mixture was cooled to 0°C and
sodium hydride (60% in oil, washed with hexanes, 8.9 g, 1 eq) was added in small
portions. After 15 min, chloro-triisopropylsilane (443.4 mL, 1 eq) was added, the
tube was sealed and stirred at 80°C for 3 h. The reaction mixture was cooled down,
neutralized with saturated ammonium chloride (50 mL) and extracted twice with
hexanes (2 x 800mL). Combined organic layers were dried, and concentrated in vacuo

to afford 4-bromo-1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (71.1 g, 99%). 'H
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Table 1: -39 WD 2004/ 009601 PCT/US2003/ 022554 Ex. R2
R3 Name LC/MS Yield (MH) + (% 8 (R)-MCH(OH) CH20 Me

W@ R)o4/0096dt ( 4- Fl uoro-2- 372 25 nethyl -1 H  pyrredDUS2003/022554

10

15

20

25

[2 3-b] pyridin- 5- onxy) 5 nethyl pyrrolo[2 1-
1,2 triazin-
%5\4 ‘@Q% (Prd(sB& 8ﬂ9[(11H(dl= = @6&@#{603@@ &d =3.5Hz), 7.37

P JZ?J%? P OlPY | 1%% i AL, 1 %5 (TR P P61 2 84 (om, g,
(S%Mﬁbli %ﬁﬁ@/ﬁ/ssfe@/l+}}+j4 (4-Fl uoro-2- 372 37
met hyl -1 H pyrrolo [2,3-b] pyridin 5-yl oxy)-5-

rrethylpyrrolo[Zl fl] [1,2,4]triazin-6- yloxy]- ro

ag 2- OIAn]2]50 1% T tgln(fﬁl)s @v % &%%M laﬁ@%ack%‘h%d with
o5 oy

6 pr OpoXy) - aor pyrro

bh@gdn dhe ﬂasly{ves(warged mtdmﬁ pyms@ropﬂamaﬂnyl 1H-pyrrolo[2,3-
ngxll ,4]triazine 12 (R)-MOCH2CH( OH) CH20 H
( y;nd{mp ({1 4-1Leay-0HIB P k) and the mixture was cooled to —78°C. Tert-

butyllithium (1.7 M in pentane, 4.66 mL, 2eq.) was added dropwise and after 5
minutes, N-fluorobenzenesulfonimide (1.25 g, 1 eq.) was added. After 45 min, a
solution of saturated ammonium chloride (20 mL) was added and the mixture was
allowed to reach RT. Water was added (40 mL) and the solution was extracted with
hexanes (3 X 100 mL), combined organic layers were washed with water, dried over
MgSO; and concentrated in vacuo. The crude material was purified by flash
chromatography eluting a mixture of 100 % hexanes to give 4-fluoro-1-

triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (970 mg, 84 %).

H. Procedures described in Example 4E and 4F were then followed to obtain the

title compound.

The following examples were prepared using a procedure similar to that
described for the preparation of Example 7 by employing the appropriate
hydroxyazaindole and the appropriate pyrrolotriazine which, in turn, was prepared
using the three-step sequence (A— B— C) described above with the appropriate

modification in step B. Compounds are shown below in Table 1.

H
N\ N
o I/ /R
Me
== \NF
\N\N/)

Table 1:
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1H pyrrol o[ 2, 3- b] pyridin-5-yl oxy) - 5-

i net

woretohosvepnan- 2- ol

hyl pyrrol o[ 2, 1-

f1[1,2,4]triazin-6- yloxy]-3-
12 (R) - McOCH2CH( OH) CH20O Me ~ PCT/US2003/022554

(R -1-[4-(4-Fluoro-2- 402 14 nethyl-IH pyrrolo [2, 3
- bl

yridin 5-yvloxy)-5-

t

\/IL\/r raolo f 2 1

£

[

1E21
2004

] triazin-B yloxy]-3}
009601 PCT/ US2003/ 02

Rat
P554

hoxy- mNangn- 2- ol
X R2 R3 Narre

L

Qvg+H)"

YY)

Yield
(%)

Yigl
(S)-

5-vyl
yl ox
(S)-
- b]

fll1

d@ﬂ%@:@h 65 - M
[uoro-1H 35
axy) nmet hyl pyrrol o
y] - 3- rret hox ro an- 2-
1-[4-(4-Fluoro-2- 402
pyridin 5-yloxy)-5- m
2,4]triazin-6- yloxy

X2 (PR
B 33

[ 2, 1
D |
28
et hy|
-3

|_\

_2-

S

|E§ﬁ
1,2, ]trlazm 6—
yloxy]-propan-2-ol

p

_—v

ol

yridin-
In-6-

372

OoH) CH20 M
of[2 3

25

9

(5)-MeCH(OH)CH,0

H

pyrrolo[2,3-b]pyridin-
5-yloxy)-5-
methylpyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-propan-2-ol

(5)-1-[4-(4-Fluoro-1H-

388

36

10

($)-MeCH(OH)CH,O

Me

(5)-1-[4-(4-Fluoro-2-
methyl-1H-
pyrrolo[2,3-b]pyridin-
5-yloxy)-5-
methylpyrrolo[2,1-
f1[1,2,4]triazin-6-
yloxy]-propan-2-ol

372

37

11

(R)-MeCH(OBn)CH,0O

(R)-6-(2-Benzyloxy-
propoxy)-4-(4-fluoro-
1H-pyrrolo[2,3-
b]pyridin-5-yloxy)-5-
methylpyrrolo[2,1-
f1[1,2 4]triazine

448

61

12

(R)-MeOCH,CH(OH)CH,O

(R)-1-[4-(4-Fluoro-
1H-pyrrolo[2,3-
b]pyridin-5-yloxy)-5-
methylpyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-3-
methoxypropan-2-ol

388

64

12

(R)-MeOCH,CH(OH)CH,O

Me

(R)-1-[4-(4-Fluoro-2-
methyl-71H-
pyrrolo[2,3-b]pyridin-
5-yloxy)-5-
methylpyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-3-methoxy-

propan-2-ol

402

14
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met h

OoX roan-2-ol

15 NH2SCR2NH( CH2) 20 H

N-{2-[4-(4-Fluoro-1H 422 48 pyrrolo [2, 3-b] pyridin

W®G200400969t 5- et hyl pyrrol o[ 2, 1-

f1[1, 2, 4] tri azPCiF/652003/022554

yl oxy]-ethyl } - sulfam de 16 MeSO2NH( CH2) 20 H
N-{2-[4-(4-Fluoro-1H 421 40 pyrrolo [2,  3-b]
O3 di N- 5-yl ORy) - 5- met hy] Rsdyr r ol oNapte- LC/MS | Yield
f1[1, 2,4]triazin-6- yloxy]-etlhhyl } nethanesul|fMMaH'de (%)
Z2F T (@ F T U OR B0 2 15
LRSI 2 (ORI idiodds (15355 |33
5|—y| poxy) - 5-met hyl - pyrrol o[ 2, § jﬂ’rl azin- 6-
0X - et hyl - net hanesul fion 6> Th
27 5u/]oro- 2- et }hy| - 5- hydr oy~ | Y]PWB]PEZ% b] plyri di ne
needed for exanples 8, 10, 1i2][1¥dltazip- 87 was
prepgared from 4-fl uoro-2-net hy)[lOW] 3-
triigopropylsilanyl - 1H pyr r ol |opethgxyprepanibhe las
descl {$Hade OOBERHIPHECH,O Thilel |a(SY-@+[4-(5- Funp@und w2 28
preppred as follows. -41 WO 20Q4h{0a801
PCT/ US2003/ 022554 Preparagti onp}@folo[z 3-b]pyridin-
4- Fl oro-2-methyl -1 -triispprops ﬁ,kg,)agLyl YH— pyrirol o[ 2, 8
bl py[idine N methylpyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-3-
methoxypropan-2-ol
15 | NH,SO,NH(CH,),0 H | N-{2-[4-(4-Fluoro-1H- 422 48
pyrrolo[2,3-blpyridin-
5-yloxy)-5-
methylpyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-ethyl } -
sulfamide
16 | MeSO,NH(CH>),0 H | N-{2-[4-(4-Fluoro-1H- 421 40
pyrrolo[2,3-b]pyridin-
5-yloxy)-5-methyl-
pyrrolo[2,1-
f1[1,2,4]triazin-6-
yloxyl-ethyl }-
methanesulfonamide
17 MeSO,NH(CH,),0O Me | N-{2-[4-(4-Fluoro-2- 435 15
methyl-1H-
pyrrolo[2,3-b]pyridin-
5-yloxy)-5-methyl-
pyrrolo[2,1-
f][1,2,4]triazin-6-
yloxy]-ethyl}-
methanesulfonamide

The 4-fluoro-2-methyl-5-hydroxy-1H-pyrrolo[2,3-b]pyridine needed for

examples 8, 10, 12, 14, and 17 was prepared from 4-fluoro-2-methyl-1-

triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine as described in Example 4. The latter

compound was prepared as follows.
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N F5 A To a solution of
4-fl uoro-1H pyrrol of 2, 3-b] pyridine (408 ng, 3.0 mmol),

WO 2004004601 5 nl) sodi um hydride (60 % in oil, 1POI/D#§2003/022554

10

15

20

25

3.0 mvl ) was added in small portions After 30 mn,
benzenesul f onyl chloride (0.42 ni, 3. g} was added
and Preparation of 4Fiupro}-npethy-1- Etmgpr%’@tlatl W@Yé&&@@
(25 nm), the m xture was cgﬁ%gﬁnﬂt 10 0C, neutralized
with a solution of saturat amioni um chl ori de and
| ayers were separated. The aqueous | ayer was
extracted twice with ethyl acetate (2 X 25n), the
organic | ayers were conbln Zed with water (100
m.), brine (100 ni), drled ncentrated in
vacuo. The crude naterial urlfled by flash
chromat ogr aphy el uting % ethyl acetate in
hexane to give of 1-benz fonyl - 4-f1 uoro- 1H 15
pyrrol o[ 2, 3-b] pyridine (683 ng, 82 %. 1H NWR (400
MHz, DMSO-d6) 8 8.40 (1H, Fdd, J = 5.8, 7.8 Hz), 8.12
(2H, dd, J =1.0, 6.3 Hz), 7.98 (1 H d, J = 4.3 Hz),
7.73 (1 H tt, J =13, 6.9 Hz), 7.63 (3H, t, J =7.3
H&) 7T 28 sélkton BEl4-flofo- 5H§)yr1810Q2 Bz pydifd (40BHhg,B.0 minc;t) in

1 Hz). LCVMB nlz 277 é B. To a s lutiq
1THE iz 8o sadivaniydridef$ %’)rla-qlw%@mgew[@mg aywﬁﬁacf fesmall

) il 227

ngogrt?’ nsﬁl&f eﬁ?gﬁngﬁ%h%?ng%ﬁ }Wd@(%zxré%eg 3 11%9018 was added and
5stﬂ'fbdm3‘)c P22 1 ad thetel1 ddSeQ@tWW&te add¥d @6 nd0), tHenmixture was cooled at
i odonet hane (0.31 nl, 4.95 mol) was added rapldly
A neutBalized with aswiuiiong sapratest W%WMW layers were

hl o dd dth
roath A ThE PR PRl Db WP Ry UL, 3 25m e
a68hdt yerd werd éoﬂib)nedcwﬁd@ﬂea adthavgamoo lnﬂy)ebﬁna/\ﬁt)é mL), dried,
washed with water rrpquﬁl)@ brine (30 nlqu) dri
conceoneanitatad inyagie: éae crFidle TeeER Vina PEFiPEY bY (i Cgtr%léfa’gfaphy
f{lu&g \g (2§172 {ayi a@e'fﬁhﬁ_l hc‘egtl gé tocg}vé 81*{ 9@1%&5%%9&1L41ﬁh0r0 1H-

tor mol ) was ad

s o a2 s s 1,
mi_xt ur S .C00

cdhdent-Bal-8 &2 8- 1A 64b ddnbi=tlH: 6:3H7 M 73%\)(/5\1\% B T # %g%z)b; 73 (1H,

P ar at P yi el d,
4&T$ug§b6§q{r§t tglﬁ(%!l-tbgr ?7 ?f HF)Z 7325b( E)nyhl;1 dJ| ng 6( 20 HZr%g6 93 (15,
801 HE). NERIS 409 2WHA+BDC 3) 810. 70 (1H, s), 8.13

(1H, t, J =5.8 Hz), 6.77 (1H, dd, J = 5.3, 9.6 Hz),

6.25 (1H, s) 2.51 (3H, s). LCM5 ; mz 151 (M¥H+). 5

B. To a solution of 1-benzenesulfonyl-4-fluoro-1H-pyrrolo[2,3-b]pyridine (683
mg, 2.47 mmol), in THF (12.0 mL) at -78°C, n-butyllithium solution (2.36M in
hexanes, 2.30 mL, 5.44 mmol) was added dropwise. After 90 min, iodomethane (0.31
mL, 4.95 mmol) was added rapidly. After 15 min, a solution of saturated ammonium
chloride was added and the mixture was allowed to reach RT. The solution was'
extracted with ethyl acetate (3 X 15 mL), combined organic layers were washed with
water (30 mL), brine (30 mL), dried, and concentrated in vacuo. The crude material
was placed in of THF (12 mL) and a solution tetrabutylammonium fluoride (1.0 M in
THF, 3.7 mL, 3.7 mmol) was added. The mixture was heated at 65°C for 16 h. The
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C. To a solution of

4-fl uoro-2-net hyl - 1H pyrrol o 2, 3-b] pyri di ne (300 ng,
wQ@2@4/000801 ), in THE (6 nlL), sodium hydri de (60P@s/1U82003/022554

oil, 84 ny, 2.1 nmol) was added in small portions

After 30 mn, chlorotriisopropylsil ane (0. 45 é

niBiUre Was cele B T, sonsentiatedrinoigie aRdh eslieﬁlrdﬁ%wa%@mé y

for

Gl BIFLAGPR A A 38R o
@o%%atlmam@ 4R0TNIRk. mecgmsqonoemng 8AFEIE, WBEES.8 Hz) 6 77
separ at ed. e aqueous | ayer was extracted tw ce

E(ﬂHytﬂd J&eéﬁa? 6 Hz), 22 6HiL)s) 25438y Yahi-M3 a?‘éﬁ'glv@fl‘b{{ )
conbi ned, washed with water (100 nmL), brine (100 ni),
and concentrated in vacuo. The crude material was

e i fieda Bufidesiy- ﬂamoozr&teag/naﬂhyyredwm mg]pynﬂtmer(a&(amgsz 0

to give 4-fluoro-2 yl-1-triisopropylsilanyl -

Innlpprmdf BF 26 gip] WNI%I hwénd(ez(é@ %@1 o1f 534%1;; A<l BMOI) was added in

@&%&ﬁgﬁtﬁﬁﬁﬁﬂiﬁe( o mEs2.1 mmol) was added

5nd ftl&l\iimyﬁuﬂ& voas stirred at 65°C for 16 h. Ethyl acetate was added (25 mL), the
(qla\qazggq%? px/gl§ feé@lglg ;g(r) %_, %%t?ﬁlze w1t[1 a solutl]oﬁ rflsgt{l%te% Mxﬁ/ﬁlfns
Fﬁﬂ&rdg]a}lﬁ h A%t BreYee it ited 1T%§fqﬁ¥$t%t1®é!r Bs RRtrddted twice with ethyl

rocedures “given in Tetrahedron Lett, 1977, 1977, and
Jb@Ste, (270 99mBA3 e organie larymis werectonDines, washed with Whtgs (100 mL),

h with 1-
%{Snﬁfﬂ@iﬁigﬁn (tlgl l_n[ vgt]*u[olT%e ﬁljuldF Féaéc?rhal Punﬁ?d by flash
Qﬁﬁﬁna?tg% phy 4iAg w1@1 lﬁﬁal’fﬂm ]:VC 42ebrb-SLmath ﬁﬂ[-@lﬁi@tb@ﬂpylsﬂanyl—
(4 and cooled to OC phenyl phosphi ne (516

rﬂlﬁ pstrr@l@[z Aredpyridine (08 ohg;(65 é?z)o@. ac@m&sy Pt ECMY oy 307
I) and di phenyl phosphoryl azi de (424 L, 1.96
MBre added in order. The m xture was stirred at
23C for 15 h and then concentrated in vacuo. The
crude material was purified by flash 15 chromat ography
eluting with a mxture of 20 % ethyl acetate in hexane
to give (156 ng, 57 % of
6- (2- azi dopr opoxy) - 5- met hyl - 4- et hyl sul f anyl pyrrol of 2,
1- f][1,2,4]triazine as white solid. 1H NWVR (400 MHz,
DMSO-d6) 5 8.19 (1H, s), 7.85 (1H, s), 4.16 (1H, dd,
J =2.8, 9.6 Hz), 4.05-3.96 (m 2H), 2.60 (3H, s),
2.37 (3H, s), 1.21 (3H, d, J =6.3 Hz). LCM5S mz 254
( MHHH) .
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20 B.
6- ( 2- Azi do- pr opoxy) - 5- net hyl - 4- net hyl sul f anyl - pyrrol of

WQ@240996P1L, 2, 4] tri azi ne and PCT/US2003/022554

4-fluoro-1H pyrrol o[ 2, 3-b] pyridin-5-ol were reacted

t oget her according to the procedure described in
Exanple 7 to afford Example 18

6- (2- azi do- propoxy) - 4- (4-fl uoro-1H

pyrrol o[ 2, 3-b] pyri di n-5-yl oxy) - 5- net hyl - pyrrol of 2, 1-f]

[1,2,4]triazine. The crude 25 materifml was purified by
preparat|ve HPLC. 1H NWR (400 Mjéjb%c} d6) 8 12.18
(1H, s), 8.32 (1H, d, J 8.02 (1H, s) 7.96
(1H, s), 6.60 (1H, d, .J,N 4«2} 4.21 (1H, d, J =
7.0 Hz), 4.09-4.02 (2H (3H, s), 1.23 (3H, d,

J= 6.3 Hz). LCMs niz 3 (I\/H-H+) -44 \WD 2004/ 009601
PCT/ US2003/ 022554 C. A sol ution of

SR 0 St
(20 mg, 0. 05 1pL2, 4ltRiaSiny-yla§ Rl héthyfetRylaliine Was
stirred in the presence of "hydrogen (14 psi) and 10 %

Pd/C (10 ng) for 12 h. Excess hydrogen was renoved

dt ture was ed,t
e oorSipidtret SvAR, FeihGh e Ll BHET 157, ARk i¥hob3637
HdE rhqdtigdd. amhds, (al(D 150, {129 %as Olhar gémlthmdsanahpp@u nd
LCVMS © mz 357 (N%H+ Di hydrochl ori de salt:

(metylswitpnylmvedrlde)-f16.2.4|tnazip Pryloxy)-propap2-0) (—?49611&9 98 mmol),

Szjn% t;!z %deofl g(% H’l é‘ltf%)oan fplof%d 0P O‘(é' Tgm{)g%q’ylp%ogglﬂﬁé‘(? 16 mg, 1.96

(EIX%E;OIFJQ ad1§hg5a26&1'6hrbﬂiylate 3 ﬁpu](, 31"96N ﬁlmel) ancﬁhﬁhé‘[%f)phoéiﬁhoryl
anpl e
(d%)de2(4[241111_41}9I6umnoL) vemeadegt i erqu r Flog m[uc_tu@ voqsrﬁmedl ah23,C for

0 B i soveenBegt ahyAcis: TR etk Rt hylarh

ARbmssariph§ ehBinpasi 4 Aated otb % dthiyl bete Br iexaiyio-divt (156
mg, 57 %) of 6-(2-azidopropoxy)-5-methyl-4-methylsulfanylpyrrolo[2,1-
f][1,2,4]triazine as white solid. 'H NMR (400 MHz, DMSO-d¢) 8 8.19 (1H, s), 7.85
(1H, s), 4.16 (1H, dd, J = 2.8, 9.6 Hz), 4.05-3.96 (m, 2H), 2.60 (3H, s), 2.37 (3H, s),
1.21 (3H, d, J = 6.3 Hz). LCMS m/z 254 (M+H").

B. 6-(2-Azido-propoxy)-5-methyl-4-methylsulfanyl-pyrrolo[2,1-f][1,2,4]triazine
and 4-fluoro-1 H-pyrrolo[2,3-b]pyridin-5-0l were reacted together according to the
procedure described in Example 7 to afford 6-(2-azido-propoxy)-4-(4-fluoro-1H-
pytrolo[2,3-blpyridin-5-yloxy)-5-methyl-pyrrolo[2,1-f][1,2,4]triazine. The crude
material was purified by preparative HPLC. '"H NMR (400 MHz, DMSO-dg) 8 12.18
(1H, s), 8.32 (1H, d, J = 9.6 Hz), 8.02 (1H, s) 7.96 (1H, s), 6.60 (1H, d, ] = 3.6 Hz),
4.21 (14, d, J = 7.0 Hz), 4.09-4.02 (2H, m), 2.42 (3H, 5), 1.23 (3H, d, J= 6.3 Hz).
LCMS m/z 382 (M+H").
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pyrrol o[ 2, 3-b] pyridin-5-0l followed by reduction of
azide as described in the preparation of exanple 18

w@bdognabsai t he titl e compound. The product was PCr/U8$10831022554

10

15

20

25

by 20 preparative HPLC. LCMS; mz 371 (MrH+).
Di_hydrochl oride salt: 1H NVR (400 Mz, DVMSO- d6 %
(€H, dA sglutiog og§6|:@)az1d-p IFSIZPQXM)H @)ﬂuoyog[l{ WEplogh3 pysi 1n—5—

PR XD R i

2mi3 was ktirr&d in the Biesérdtlof BydrogerBA 4(:8H,and, 103% PAA” 6l0Hp) for 12 h.
25 Exanple 20 H NN OM F N 1-2 N H2N -45 WO g
2D0eks ONPHOZenREAY 198R0OBAMPRE Haixture was filtered through Cehte and

2-14-(4-Fl 1H | 2,3-b d 5-vyl
oo By ool 2,5 o B O ) o

Qs AR 3ROl ETIGUSS pa 5 B fyipydsgeljoride salt: | I NYIR (400
(Nﬁ& mMS®-BY S munb,(1MQR)0931129)d, T = 89Hz) 8.16 (2H, br. s) 805 (1H,
- hydroxyethyl)-carbamc acid tert-

(2
LS) 25781l 150 L rsary 60 GLront-LO0H: ) A PO A6 GH, ),
'{ (,!gjgrly%S l'}%phl ne (978 ng, 3.73 mmol), diethyl
8% car €’(310 L, 1.96 nmol) were then added.
The m xture was stirred at 23C for 15 h then
concentrated in vacuo. The crude material was purified
by flash chromatography UBxamplelddy with a mixture of
20 % ethyl acetate in hexane to give [2-(5-nethyl-
phenoxypyrrolo[2,1-f][1,2,4]triazin-6-yloxy)-ethyl]-ca
rbam c acid tert-butyl ester. ,
DMSO-d6) 8 8.98 (1H, s), 7.93
7.46 (2H, t, J 4.5 Hz), v,
7.04 (1H, t, J 5.6Hz,o \/"398(4H m, 2.36
(3H, s), 1.38 (9H, s). ; Wz 385 (MtH+). 15 B.
;ggl ngﬁz?£4ﬁ4ﬂﬂﬁ§fd Q%ﬂethsil F15Rrfo18f2, 55 idin5-YR%y)-5-
methylpyrrolo[Z 1-f][1,2,4]triazin-6-yloxy]-1-methyl-ethylamine

Compound A of example 18 was treated with 4-fluoro-2-methyl-1H-
pyrrolo[2,3-b]pyridin-5-ol followed by reduction of azide as described in the
preparation of example 18 afforded the title compound. The product was purified by
preparative HPLC. LCMS; m/z 371 (M+H"). Dihydrochloride salt: '"H NMR (400
MHz, DMSO-dg) 6 7.97 (1H, d, J = 8.9 Hz), 7.71 (1H, s), 7.64 (1H, s), 6.20 (1H, s),
4.09 (1H, dd, J = 10.1, 3.8 Hz), 3.93 (1H, dd, J = 10.1, 3.8 Hz), 3.59 (1H, m), 3.21
(2H, m), 2.43 (3H, s), 1.81 (3H, s), 1.30 (3H, d, J = 6.8 Hz).

Example 20

=
2T

7/ N\
X

Me o
/__/° N~
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(865 ng, 2.25 mmol) of
[ 2- (5- net hyl - 4- phenoxypyrrol o[ 2,1-f][1, 2,4]triazin-6-y

wO oo0ypedeet hyl | -carbamic acid tert-butyl ester POI/ES$003/622554

10

15

20

25

30

[ 2- (5- et hyl - 4- et hyl sul f anyl -

RHEREEMRIE Y T R i

5 700 (an, o, iz foNigdgmile 5 10,45
Hz), 3.96 (2H, t. J = 5. 6Hz) 2.59 (3H, s). 2.35 (3H,

;2*0 c éngQé( %ﬁaﬁl% wasichas g@(‘gﬁé Iséngfh%\g %%%Egoqe Zktin g

39
(DR AT o G2 B SETPRROh 10 PO 2 ppgetyysospanie
Zadid &:wblﬁb’lyés{erféﬂww], 376 hmml); tamhgdﬂoémmn ks yﬂnL)emtl@Doled to
afford {2-[4 - Fl uor o- 1H-|c¥/ rolo[2,3
b} @rT@Ph\“—nSleﬁ)byf)e— B7%mh g 3591311981 @F@yhazo]dlcarboxylate (310 pL,

t EoB o) e af dde Yy e whe SRR RZBEC (351 hen

D&@Q‘eﬁ@te@ﬂr?va@ﬁo (T:Hé' crﬁe, matBrid wdsPilrifidd by sl cﬁ’rohkﬁo graphy
96 (1H, s), 7.94 (1 s), 7.62 (1H, s 7.05 (1

lutlﬁg Wilhs’(m(xmﬂe og 20 %4et02 gegte lmhexaues:g gqm{%(ﬁ)methyhfér

HONENCUETOCTINE NG R S T

{ R 4o a0 DS b 6898@1@;@ ‘pbwmob)m@mw )7-156(2H t,J=
nethylpyrrolo[Z 1-f 1,2,4]triazin-6-yl oxy]

S50 C2i0s & T & Hbi T 04 GO, 601 4 36 Lo OB b Ao 2.36

t&l}gl Eglroa@gﬁitgml 6% dﬁﬁﬁiﬁ?d% t,r’l]?ter 160 m n,

the m xture was concentrat ed and the residue was 5
purified by preparative HPLC and, after concentrati.on,

t Be hyETh%)EmC@ﬁh}f%i dessibed iaep Aerid xamnly’ &2 RPRIfdatRzEng With

4t t -
Isgéophdl’l e dmﬂfg'g daf]':[f’l 5{5 gﬁéﬁfﬂrl Y- bﬂ&oﬁ%ﬁ&i@[ﬁlahtl Ma%riazin-6-yloxy)
2eth#t] (cérbfakruo aaid kdrk-pytyt m;ltcﬁ [td Al [By(GimdethylsA-yethxylyul Snplet

rbegblaol Py fonk T ePioaule S feheVt G 18527 me,
A5 PRI S D0 5 h AR . 0,70
S{1H,%, B2 5(61Hk), #.0202H, §.J6= H3)Hz)63.90 (FHH, T d§,6Hz)~2.59 §H, s), 2.35
3, 4 = 4 3.26 (2H, g, J =
5(334,:951372(93@7 kaﬁ&”s‘) H17]Zé€7§ (Mg+ )343 (I\/H-I(-H-) L Rve

cal cul ated for Cl6H15FN602: 343 1318, found: 343.13009.

The fol | owi ng exanpl es were prepared using a procedure
sCri | ailh¢ prachdure descabetin Beanglor wasemplesjsdstaringwih (100 mg,

ri.ate, hyd l.
A3 o L DR BB DI SRy ron
f ahb%x%ﬂﬁnﬁa ackesbiyl éslt@ to afFpFdo- [4a@48F1ubllooH@pyhdmm 3-
See le 25 for t preparation of 5-
b]pyridin-5-yloxy)-5- methyl-pyrrolo 2,1-f][1,2,4]triazin-6-yloxy]-ethyl } -carbamic
acid tert-butyl ester (42 mg,73 %). "H NMR (400 MHz, DMSO-dq) & 12.17 (1H, s),
8.31 (1H, d, T =9.3 Hz), 7.96 (1H, s), 7.94 (1H, s), 7.62 (1H, s), 7.05 (1H, m), 6.60
(1H, s), 4.02 (2H, m), 3.32 (2H, m), 2.40 (3H, s), 1.38 (9H, 5). LCMS ; m/z 443

(M+HY.
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I sopropyl pyrrolo[2,1-f]-triazine that is required for
Example 22. H NN R1O0NF 20 R\ N NJI -47 W

wWQOm400B0e601 PCT/ US2003/ 022554 Table 2: Ex. RICRESNajre22554

10

15

20

LCMS Yield (MHH+ M 21 Me COOEt
4- (4-Fl uoro-1 Hpyrrol o[ 2, 3-b] pyridi n-5- 356 24
yD.oxy)TFBa sadetion (ﬁi//[rzr[&r(&—f[l@rq—] pyrrolo[2,3-b]pyridin-5-yloxy)-5-

[1 41 tri azi ngs §- ' ' . @S] i
R T8 S SIS SEfREn B e 0
)fh%@@éiﬁnnio_ﬁ)cm qebidremethah® ([ LmL) fasfadded the trifluoroacetic acid
1,2,4]triazi ne-6-car b.oxi/ﬂ ic acid nethyl ester Exa

28.1¢mIn) a9 RUe Aﬂ,g(]pép VA, e(IEi)xtq(p qugcqnqqp‘rp;gtzgl and the resi llleewas
St %?gg’%ﬁap i|V[3 % A, b doePtEAigh Ahe nPabmytiididr Ras

y ol o
[BadR hldgrd BY agudduy kelusidn pf HOAM Retwnitiikeansiithé satewas lyophilized

1- (4- net hanesul f ony] - 5- net - I , 1-f
o oo o1 Mo nieoro B ) Py AN SnTOR S s g iRagFolol2. 1-
+ELWOEC - M - kY AT i H . ) é)
Aty i PSR TRy b P 8 2o s AhIS Wb, SH MR
Y16 NiHz, INMBO-dg) 3 13349 (1H, s), 8.31 (1H, d, J = 9.6 Hz), 8.13 (3H, broad s),
8.05 (1H, s), 7.97 (1H, s), 7.62 (1H, t,J = 3.0 Hz), 6.59 (1H, dd, T = 1.8, 3.5 Hz), 4.24
(2H, 1, J = 4.8 Hz), 3.26 (2H, q, ] = 5.3 Hz), 2.47 (3H, 5). LCMS ; m/z 343 (M+H").

HRMS calculated for C1gH;sFNgO,: 343.1318, found: 343.1309.

The following examples were prepared using a procedure similar to that
described for the preparation of Example 7 using the appropriate hydroxyazaindole.
However, the sulfone of Example 7 is replaced in the following examples by the
appropriate chloroimidate. See Example 25 for the preparation of 5-

isopropylpyrrolo[2,1-f]-triazine that is required for Example 22.

H
P
R, ¢ [
=" N
RN\ N
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10

15

W 2@7/0¢55H,  S) |

(MrH+), Di hydrochl oride salt:
DMBO- d6) S 11.65 (1H, s), 8.04 (1H, s), 7.90 (1H s),
7.75 (1H, s), 6.17 (1H, s), 4. 3BCT/UHL003/022554
m, 3.98 (1H, m, 3.85 (2H, n), 2.49 (3H s), 2.40

(3H, s), 1.16 (3H d, J = 6.8 Hz). 15 Exanple 24 N N
Nakle2: N, N) -48 WO 2004/ 009601 PCT/ US2003/ 022554

1H NWMR (400 MHz,

(A_Cl 1o Ll 1 [ A N
1

~A—uero— SAA UIULL,\)';J]py;diII'S'yi)'Ls'iD
d@¥3-ﬁﬁt1yll%4,2 4] oxadi azol - @y?)-pyrrolo[z,lﬁaLHy-

[1.2

4] t

riazin-4

Lvl]l —amne A To a.saolution

N2 hy
5 nL

dMeEx
at

y et
0 C was

i-1(¢-FiB1s- Libpyolol, JrhinyyidimSof
lddtedS -swdh yipydoldiZ,de (60% i n

BAE (
oil, 3

prol ) in
hvas Sstir

SBb Utripginé-oaasboaplc hidid ethybul ti ng
&feif Or 20 mi n. 5-1sopropyl -4;oxo- 3, 4-
oyrrolo [2,1 -f] [ 1,2,4]triazine-6-carboxylic

nmy, 8.5
m Xture

di hydr o-

acid nethyl este nd_the myxd ure—wa

rwas then added and the mxture—wa
haat ePi h GOPMess k(4 -Freared H-aYr@lole. 3-Bipyigit>- Thed 70 33
reaction| m xtureylwas)-géwipeepyisweleddd-t he precipitate
was filtered and| f[The 4tribtinatecatmsylioadd| ut ed|{w t h

et hy] acetate anfmsgshesemi t h saturated amonium

chioride, brine (50 nl), dried (MgSO»4), filtered and
concentrated to afford 5-isopropyl -6-(3-nethyl -

[1, 2, 4] oxadi azol -5-y|)-3H—EMLEIL£§2, 1-f][1,2,4]triazin
-4-one (520 ny, 95% . B. To a solution of oxadi azole
fromprevious step ( 300 ng, 1.08 nml) in 15 tol uene
(7 nmL) were added phosphorus oxyghlpride (122 L, 1.29

mmol ) and diisopropyl et hyl amn Me, 0.86 mmol)
and the reaction mx{ure yas to reflux for 3

days. The reaction nixyb{e fﬁooled down and pour ed
over ice-cooled sat uoat di_.lm bi car bonat e

sol ution. The separated aqueod%wlayer was extracted

Wi t(ﬁ).._qt[lsy[{qeﬁﬁﬂha(tzﬁn@ﬁlylﬁlﬂgpﬁr))loﬂlﬂ-ﬂ]b_ﬁridm?fil-lyltﬁ@)-pyrrolo[Z,l-
organi c | ayers were washed with 20 brine (50 niL),

dried (MySO4.), fhlikafktagndo-sloxphprara-2-8l af f or d

crude 4-chl oro- 5-

i sopropyl -6-(3-nethyl-[1, 2, 4] oxadi azol -5-yl )-pyrrol of 2

, 1- 1] The shlfbhé.r l-@izinothandsutfon yles methiyt-pytrblp[ 2 $¢H 1 i2¢miagin-6-

neFspyervasl. ateauplsd ar R fel T Ao Bpyridin-s
ol according to the procedure described in Example 4 (55% yield). LCMS ;m/z 354
(M+H"), Dihydrochloride salt: "H NMR (400 MHz, DMSO-de) 8 11.65 (11, s), 8.04
(1H, s), 7.90 (1H, s), 7.87 (1H, s), 7.75 (1H, ), 6.17 (1H, 5), 4.33 (1H, m), 3.98 (1H,
m), 3.85 (2H, m), 2.49 (3H, s), 2.40 (3H, s), 1.16 (3H, d, J = 6.8 Hz).

Example 24

N\ N
m
N =
N \NF
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25
chl or o- 5-i sopropyl -6-(3-nethyl -[1, 2, 4] oxadi azol -5-yl) -

w@onobepr, 1-f]1[1, 2,4]triazine (54 ng, 0.18 nMPOI/PSBEF022554

Exanpl e 25) and 4-fl uoro-IH pyrrolo[2, 3-b]pyridin-5-

o e Ehroobhimymolel2. b s i 8-yl - R s 00 e iy
sat ur at 59 ARRRIMSLOIIRIB0 Al NTL S0l Gt 0

| ayers were washed with brine (50 ni), 30 dried,
filtered and concentrated. The residue Eurlfl e

deparbe pvelutim of Yshydipxycatapiding (315d0g4

iy e s B m Yl fopop ARG RO LA B O ?lﬁ%hian

;ﬁ%ldﬁ@aﬁ@ﬂfyéﬁﬂ@@glnﬁ@ﬂeu&&%aé@mms S}Isoﬁro@gn {4-biip-3,4-
S

(1H
:_th]zg@irc( gyrrol@p 1 d (42, 4(]t;ﬂm%&—cq;boxyhcgcﬂﬂlﬂh%ter wna?s then added
r redi at e o
é o‘PB“‘l“ﬁ“foa;?th%‘F% ]uba grebfurge P’? ael at O gor% 1r§eh V%he reaction
RERRRE §ds 8Sole@dbwh hadvie pﬁ%mﬁtal@@aﬂhltﬁ‘é& andlr ijfﬂtrate was
round-bottom fl ask was evacuat ed and backfi | I

Alilgend. witthethyl agsteterns! washed sdthpiurated ammonium ch onde 1ialrme (50

4- OF Ol = LI ' -
Hffpw 8(?Wg%%g%ﬂ%ﬁ%}{!g?bﬁ&ﬂ?ﬁ%teé }F!‘L@ffé(r@ %l’lf&?yl -6-(3-methyl
il 41622001 -6 00)-8H-pyerol I Q, 14T, 2, AtsardinstHoma (530 mg, 95%
sec-butyllithium(1.10 Min THF, 5.21 nL, 5.74 mol)
was added dropwi se and after 30 m nut es,

sul b)) in
15U AL ioo LRI R0t o2 (300 8,5 ot
&OhwﬁdQMij“&ﬂamkhdpﬂmphanmmxuﬂﬂmhkdﬂﬁﬂelméé9@Mﬁéﬂaaﬁd
the m xture was allowed to reach RT. The m xture

@ﬁpg@pﬂgthﬂa{{mn@ﬂm Ula@e%%@(’p?nﬁ tgfbrela&t}on e ﬁ@a\ﬁ%ated to
o% I%B%X/ m?h@%a?%cé?rg%%ﬁ&%s‘@o&f&d%gﬁ Fanfl \Jg)ggreme)ver ice-cooled

concentrate acuo
ogauﬂaemc&ﬁmaﬁcma&t dotutiad. The @xmmisuqumousdaw avas hﬁtracted

%ﬁf gtgyf;qeé-éeaﬁzg;g gﬁ gtgﬁ r;g& We&]ﬁg nng? %ﬁgr'vegé (Nashed with
rﬁIeL{SG‘ n%)f 1%-1 &@Igédm FRERANE e AbIRAERRPATIr@ cAIdée-chloro-5-

a2| do
tlsmprsmrlifﬁa@ﬂnstﬂybcﬁyﬁ Al (Haéwolfﬂ B pysobsi[ Py rfl di Zrdl triazigs Wgch was
8(9 9,35, A 0oLor e300 ouaH 20 NVR (400 Mz, DVGO-do)
183 BUg off 1y nog Stop LRy ‘}) 7.56 (1H, d, J = 3.3
671(1H d, J = 3.6 Hz) 184(3H rr) 105(9H
S) 1 03 (9H, s LCVMS : mz 334 ]g
peocedan@maﬁt VewriredP. 1gaki 0.9 mampld ivas ﬁd@@éﬁﬁl SBltfioggt 4

all 12,41t
et SRR ST b a1 2y Yoadiyal o R la Kl geine
M2, mOWEE €], Ged Bxdfiple 25) and 4-fluoro-1H-pyrrolo[2, 3—b]pyr1d1n -5-
ylamine (30 mg, 0.18 mmol) in DMF (1.0 mL). The mixture was stirred at RT for 16

h., quenched with saturated ammonium chloride (20 mL) and extracted with ethyl
acetate (3 x 25 mL). The combined organic layers were washed with brine (50 mL),
dried, filtered and concentrated. The residue was purified by preparative HPLC to
afford the title compound (34mg, 43%). LCMS : m/z 393 (M+H) "
Monohydrochloride salt: 'H NMR (400 MHz, DMSO-dg) 8 11.99 (1H, s), 8.12 (1H,
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(1H, s), 8.14 (1H, d, J = 10.1 Hz), 7.57 (1H t, J =
2.5 Hz), 6.53 (1H, dd, J = 1.8, 3.3 Hz). LCMB ; mz

waZ@400ebd) . F. The procedure for conversion of PEUS®03/022554

10

15

20

25

30

group to amne group descri bed in 30 exanple 18 was

[i 0-4-11 oroIH— yrro 2,3 ridi
O S deto7 30 (B Sngas egtrpr o Akl 52 8 LS. D o,
4deu§a J)H-pyrrolo[_z 3-b] pyridin-5-ylam ne (91%
yreld)"as“a tan solid. 1H NVR (400 MHz, DMSO d6) 8
11.42 (1H, s), 7.84 (1H, d, J:109Hz) -50\/\0

2004/ 009601 PCT/ U82003/ 022554 g 30 ({11

He ingrmgdia orosf wilggrepared as
%g%é HRMS cal cul at ed for C7H6FN3: 151. 0545 f ound:

1 49 Example 25 5 NN NNNNF rp N

(4- i:I uor o- 1H-pyrro| o[ 2, 3-Db] pyridi n-5-yl)-[5- isopropyl

6 ( > Kﬂ%ﬁﬁ ﬁvqp 104( ad| & éottqlg ffélslz E"lgﬁ %}rraocuatle& and {)llckfﬂled with
' &%&Maﬁﬁ’@ﬁ%ka&@s 18R e8 with LHubRL ﬁ%rhsdﬁ@pﬂé@%?i—\lﬁ%yrﬂbldn 3-

tetrahydrofuran under nitr 081
Jb]Bylddlaz é’tﬁmgl ’bﬁsnmm} dirtied-7A whe agd e n’ngtur@wa_s_ cooled to —

Bty P aee- ot el g iop 4% S A oS 7h groagy s

LRfEd W%é;&ﬁﬁaf%?%o addgds, qts%ﬂlfﬁhﬂlema& AL RO IRARSEL 108, 6.52

over 3 mxture was t n stirred at room
tremodriatTHIR (7.4 ml)6vds. addtrbrapisihy tAfta 28iminua solwiaen afssaturated

concentrat.ed.under uu 0_a, brown

CRER S EOUA VR AR A s TR E SAT afbeq BJfach R, The
%ﬁ&ﬂ%@vé&@tx@ct@d lGilltﬁfetlY§;‘i1'ia@eftate U‘X 30 @R conibaydrorp@tc fayemn were
washed with 0.4 L of 0.1 N hydrochloric acid Iovved

b\yaS(hleG thWatgaﬂ@p anled beai( L0 drieband @m@@faﬁd @rvagitey The
t he %ré rlﬁth% arp:F hf%mo];g?h d&@ﬁ' of 1I &4 \as
Rifi} su ate concentrat ed

L!tﬁétﬁ@flb‘éﬁ@dme nt ehefilatymasyurified ibg frasls Cllomarmpsaty eluting a
di ssol ved in toluene anﬁjl added t.o 1600 ﬂ'l %FSOO Q)
CBPIWE 02579 Gty ageirtedB fekgnento giusradoprdirre

el gop@#m Jaﬁ PRy p@%/rbfo?@grb Wrﬁﬁﬁéj{ﬁ6 fhd 86 Y dsh bi&idss ofl. 'H

hexa 20% et hyl acetate in
mm&oommnnmmaj HB A (Piol det 10y HE)LG.56(H, Wsi s 3viaHz),

P 8%, 35 SAR5 T He AL D) 110S for 351108 fo2r, 3 X8 Yoz 334

(M+HY),

E. The procedure described for desilylation in Example 7 was applied to afford 5-
azido-4-fluoro-1H-pyrrolo[2,3-b]pyridine. 'H NMR (400 MHz, DMSO-dg) 6 12.10
(1H, s), 8.14 (1H, d, ] = 10.1 Hz), 7.57 (1H, t, J = 2.5 Hz), 6.53 (1H, dd,J = 1.8, 3.3
Hz). LCMS ; m/z 178 (M-+H).

F. The procedure for conversion of azide group to amine group described in
example 18 was applied to 5-azido-4-fluoro-1H-pyrrolo[2,3-b]pyridine using 45 p.s.i.
of hydrogen to afford 4-fluoro-1H-pyrrolo[2,3-b]pyridin-5-ylamine (91% yield) as a
tan solid. 'H NMR (400 MHz, DMSO-dg) 8 11.42 (1H, s), 7.84 (1H, d, J = 10.9 Hz),
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concentrate was punped dry under high vacuum gi vi ng
product A 3-(1 25

woreaohpbwsvhyl ) pyrrol e- 2, 4-di carboxyl i ¢ aci d di ep¢myiUS2003/022554

10

15

20

25

ester (54g, 60%yield) of yellowoil that solidified
on st andi ng at_room tenperatu

. I
o130 (RDtana e wongsutltand < k3 S S it sa M-

M@l{hlaé{'ﬁé\'@yﬁg@%@(osﬁs %H%“d[ 71%& @%9 %EDH) 51 VO
2004/ 009601 PCT/ US2003/ 022554 B. To a suspensi on of

NaH (13.9 g, 34 mmol, 60%.in oil)_in DWW (0.36 L) at O
C was added a sol ution ofﬁm&ééA(?S g, 29 muol)

in DMWF (0.4 Q After stirring for 45 mn.,

2, 4-di ni trohydroxyl am ne was added in small portions.
After the addition was conplete col d bath was
renoved and the m xture was all 5 warmto room
tenperature. After 2 h., th reactFl on m xture was
poured into water and gX ciied¥wi t h et hyl acet at e.
The organl c layer was sat ur at ed SOdI um

o g i b MAS s  Te

purified , Qi etidlziRaLylPasine -
net hyl et B{/?’)ﬁlg}{a?f)&gt 9 Aedlgﬁé‘g?gzox cugmld di e’?ﬁsl

ester, as an oil (81 g) at 80%pur|ty 10 which vvas

ed ut furth [ .7
& 0 %ﬁwf eehidle (01, orAthbRD pds B ot
tt@trﬁ-lf?er&furaﬁfdrﬂér ﬁitﬂfbgen &d’del ,Bidkdzdbie yolaks. @@]hﬁdﬁﬂ%@ﬁe ¢@a5l7g, 0.71
R stirred for dasand then diluted wth

(m@es) THeSHER RS ARSI0BA FaBHIEH O DRI @ ale 041 Toles)
ngle Lo grd?ﬂ{eltrﬁh%cﬁéﬁﬁanv\@gs &G %ﬁ%ﬂvﬁgee%’ro&ﬁlt&ﬁﬂ&aﬂﬁéover 3 hours.

e residue and concentrated again
brieanmixamde vebhsvwhen $tm~ddwt adoaal tampichatetelfer léakndf I ieadtionmligture was

500(1126%%? ulrg{eﬁ m%%%} tos ypyn pils Tha concgitrate was patfifigpsd bgtween

?Lccﬁf e?l%ﬁ%kétﬁte%ﬁﬂ@ £L 'EBY Wate? SHRS orgfic Baybd @RS theh W&@hed with 0.4
(MtH) + = 2501 20 D.

shsﬁ@rl@\l (hgd]@f;hlouc acid followed by 0.3 L of saturated sodium blcarbonate

asé) IH heno(%g 31 ﬁ)f?' saglng;&a& g{qre) 'I%\ér ! oe!n?c[ 1%¥ér xI/zls[d]ri é éé‘dcﬁﬁﬂi

Wil @fe (ﬁlitéféd aébndysiragd wrleh ywuahﬂo(a%rowh)ollvﬂﬁe heeiiine Gvas
at 110C for 24 h. The reaction mxture was cogl ed down

adiesofted in seleencpindzadged irtRPOmb(-888 Bhedamp P! silice ggh vevith

S e R YT GURRERAEE i A oo

afdtietied Bhe Irbk20%k ethwh ace2die &if hexneael ElterRTodteinin pagectdyd’LC

R A e i BE Yo e

DV d'&}hﬁﬁld 1 hith 3ad@¥&9ir@ZRbdwt A 3: @H

p%/drn?o FBF f5 ? tr?azllén 4- onegi n%ﬁ /a(
methylethyl)pyrrole-Z 4- d1carboxyhc acid diethyl ester (54g, 60% yleld) of yellow oil
that solidified on standing at room temperature. TLC silica gel: R¢= 0.2, hexane/

ethyl acetate (4/1) uv visualization and PMA stain. 1y NMR:_(CDClz 61.2-1.5 (m,
12H), 4.2-4.3 (m, 1H), 4.3-4.3 (m, 4H), 7.5 (d, 1H).

-51-



E. The procedure for chloroimdate formati on descri bed
in Exanple 24 was used to 30 convert

wWG20080m60pYy| - 6- (5- net hyl -[ 1, 3, 4] oxadi azol - 2- yl e BHS1993/022554

10

15

20

25

30

olo[2,1- f][1,2, 4]triazi n-4-one to
) 52 VB S0t DUSRY B ez bsl it o in DE 036 1) at0
pYCr\QAsoc{daeé-a slﬂﬁlﬂlo@oﬂcfn&ﬁcﬁ%ﬂ Ne (75, 4y ?ﬂ}hblf) ?r# NGB aR After

whi ch was used direct wi t hout ~any I catron.
Th&rrprgcfoeélil neng é;éethl&eﬁyalmxﬂxmrm weas%idé«b in mmlpporngns) fAfter the
51to reac

M8 5% Sp BT N ccid pas b Rghoed aad s s alored 0

)Vd%‘ﬁlrtg lr&ﬁng ’témpér]lt[n]e rfé}% | qgd RSctfdnixture was qure P fmto Jrater and
4-fluoro-1 Hpyrrolof 2 gyridi n-5-ylam ne

t betradted with ethy ecatade. (B drgariielagds widwmadigd mmrslamratelda sodium

ﬁm%ngeﬁ@@(l#%wn%omgb @IS ilgl_fl g}ﬂﬁl&? thzeg:n cgélc_ll( @fq gq’xlhﬁ:gritpa?ed. The
rs"_sidl.{e%s p‘i]hﬁedleo 4801dGh d&bired comﬁoﬂndﬂllmnrib% -{he

foll ow ng exanpl es were prepared by enploying the '

C Wmﬂﬁbyb}m@d@%dw@%enﬁm dcicedicthyl et an iU(81 g) at 80% purity
n red using a procedure

3&,‘% ‘?%%S%g%gﬁ‘ %1& e’b‘% lf’fcpﬁ “¥he preparation of

Exanpl e 24 and 25, respectively, by wusing the

aﬁﬁ{oprlate 5-am _noazai ndol e. Exanple 28 was nmade in a

| afFomppPund B @87t 8293YD) mrampred wigh faqmagide (ORBLHmd heated

S

150 i, BBt Bl B o S Sl

~they rdilated| vaitt3 whlep Y4T1i)dThHe Hrowhdt vN[SNxtracted with ethyl acetate. The

[ 5-1sopropyl - 6-(5-net hyl -
organic layer'was concentrated, toluene was added to the residue and concentrated
again. The brown solid was triturated with ether and dried under high vacuum to
afford 5-(1-methylethyl)pyrrolo[2,1-f][1,2,4]triazin-4(3H)-one-6-carboxylic acid ethyl

ester, as a light brown solid (45 g, 62%). LC/MS; M+H)" = 250.1

D. A suspension of 5-isopropyl-4-oxo-3,4-dihydro-pyrrolo[2,1-f][1,2,4]triazine-
6-carboxylic acid ethyl ester was suspended in water (4 mL) and hydrazine hydrate (4
mL) was heated at 110°C for 24 h. The reaction mixture was cooled down and the
precipitate formed was isolated by filtration and air dried. The solid was suspended in
ethyl acetate and acetyl chloride (853 pl., 12 mmol) was added. The mixture was
stirred at RT for 2 days and the solid was isolated by filtration, washed with ethyl
acetate and air- dried to afford 5-isopropyl-6-(5-methyl-[1,3,4]oxadiazol-2-y1)-3H-
pyrrolo[2,1-f][1,2,4]triazin-4-one (575 mg, 35%).

E.  The procedure for chloroimidate formation described in Example 24 was used to

convert 5-isopropyl-6~(5-methyl-[1,3,4]oxadiazol-2-yl)-3H-pyrrolo[2,1-
f1[1,2,4]triazin-4-one to 4-chloro-5-isopropyl-6-(5-methyl-[1,3,4]oxadiazol-2-yl)-
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[1,3,4] oxadiazol-2-yl)- pyrrolo [2,1-f] [
1,2,4]triazin- 4- |]-amne 27 i-Pr NNO Me

W@ 200000 D- 2- et hyl - JH 407 9 11 / PCT/US2003/022554
pyrrol o[ 2, 3- b]pyridin 5-yl) N

[5|sor0|?ﬁ (3-.net hyl - ; 1, 2, 4] oxadi azol - I) .
pQYfFQin’[]Z 1.pyiitriazing ) quassifative ielq phighiwes ussckd\mt y without any

Yig‘?rz'ij %E) 01 PCT/ US2003/022554 Ex R R2 R3 Nanme LC/ M5
FECNFH) + (%9 28 Me (R -MeCH H (R - [6-(2- Ani no-

356 86 (NH2) CHZO propoxy) 5-nmet hyl pyrrolo[2,1-f]

[1,2,4 tr|a2|n- - Léf fluoro-| H

p?f r ol 6peprcpyss fiPSéFFl O GRADYE o soupingnipaidingwas employed

5 g’gﬁé% t %ﬂ%tj: #Bbﬁroé}?f gg ;nelﬁg,rln[ %ga%lazgl % -yl)-pyrrolo[2,1-
PRIET, ’.L’J |f4]1f12z1ﬂle fdd 4 ﬂuBro4]H¥plyﬁ‘bldﬁ2 8- bﬂpm(jdhéeylhmhne to afford the title
| q:gSmHng%ZE (ﬁi?gy@@)@ymh@%&%ﬁdegmbﬁ NMR (400 MHz, MeOD-d,) &

P d y t
DUoRALD TR A e R . 31 9,
i 1RO (W +H7/4HA- Fl uoro- 1H 369 40
pyrrol o[ 2, 3-b] pyri di n-5- yl am no) - 5-
The following examples were prepared by employing the coupling procedure
exemplified in Example 24. Examples 26 and 27 were prepared using a procedure
similar to that described for the preparation of Example 24 and 25, respectively, by

using the appropriate 5-aminoazaindole. Example 28 was made in a similar way to

15  that of Example 18.

Table 3:

Ex Ry Ry Rs Name LC/MS | Yield
M+H)" | (%)

26 | i-Pr O>/zi% Me | (4-Fluoro-2-methyl-1H- 407 26
pyrrolo[2,3-blpyridin-5-yl)-
[5-isopropyl-6-(5-methyl-
[1,3,4]oxadiazol-2-yl)-
pyrrolo[2,1-f][1,2,4]triazin-
4-yl]-amine

N<p;

pyrrolo[2,3-b]pyridin-5-yl)-
N [5-isopropyl-6-(3-methyl-
[1,2,4]oxadiazol-5-yl)-
pyrrolo[2,1-f][1,2,4]triazin-
4-yl]-amine

27 | i-Pr N~ >j%z Me | (4-Fluoro-2-methyl-1H- 407 9
| 7
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I sopropyl pyrrolo [2,1 f][1,2,4]triazine-6-
Example 32 H N N HN (E)

aci d net hy
W@ R)04009d0 N'
1-[5-1sopr

"\\/r L nl orD

I ester
(z) 5
opyl

1

L-QXS Rop|

opyl H2nethyl§bl
azi n- 6- vyl oxyl) - pr

car boxylic
-N HO O

PCT/US2003/022554

4- (1FprrroIo[2 3- b]pyrldln 5- ylan1no)

Nr N nl

anyl perﬂn@.‘ﬁ[ 2, 1- ]
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-54 \\D 2004/ 0

5 (R [@(Baeduse in Step B®f
propoxy)-5-methyl-

Vf)j’q%le 22} %éphﬂyﬁla%n- 5-yl ani

g%,ég Igh C | or of orm
1,86 nmol)

B% ? glgg? 10 mn
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di ssol ved
D. 2 nmmol )

vésHekQpor at ed

y preparativie HP
in of THE (10 nL
was added. The

SHSRRR ys

ot i
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ylpmies-%hen added difo opwi se
edopropylp2@olel211- A solfuti on
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5 1-[5-Isopropyl-4-(1 H-pyrrolo[2,3-b]pyridin-5-ylamino)-pyrrolo[2,1-

HN
(E)
=" N
HO [o] N N /)

Example 32

2T

7/ N\
AN

N” )

f][1,2,4]triazin-6-yloxy]-propan-2-ol

1-(5-Isopropyl-4-methylsulfanylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy)-propan-

2-ol (262mg, 0.93 mmol, obtained from Example 25 using procedure in Step B of

10

Example 7) and 1-triisopropylsilanyl-/ H-pyrrolo[2,3-b]pyridin-5-ylamine (290 mg,

0.93mmol) were dissolved in chloroform and m-chloroperbenzoic acid (60%, 535mg,

1.86 mmol) was added. The mixture was heated at 120°C for 10 min in a Personal
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and the m xture was stirred for 1 h. The reaction
m xture was quenched with saturated 15 anmoni um

w@ehdognogel (50 nL) and warnmed to RT. This m xt uPET/va03/022554

10

15
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25

30

extracted wth hexanes (2 x 200 nL) and the conbined
organic layers were dried. The organic Ehase
f Chereisey Santh Broyic Optiméacef misromssg@veThdhe SQlatéorpWé&j%@Porated

W%@{@g}% fea‘ﬁ?qssg),llal (rlggﬁ)t_o %&ﬁﬁ#[gé ’i"ﬁe 1sgl%le’d product was

t I mEARLP Dl iR Bsasadded. Th
SAlapEb o QO PO R S Bhy gt T

ninkttureevasstirrdd ferct iyn. gsdthe snlmgb(wasm\@poragd in vacuo. The residue

o B it bt ST RPN B B e ety
acetate (100 nL) and Pd/C (10% 100 ng) was added.

This suspension was stirred at RT and under 1
at nos p"ﬁhfr iatermediaied l dpidseprepylsitanyl-1ifpyrrobl 2, 3th1gyyidia-S-

w@gﬁﬁ@d ‘?g%%agghﬁﬂ“%yer Celite(r) and the solution

I'n”vacuo: The crude product was
purified by flash chronat ogr aphy (SI lica gel, 95%
hexanes, 5% ethyl acetate) to af

sAchl of-Shicrpr ﬁrgw@mﬁngpyla%pynp;%pTbgpygtdzn%ao g, 32.5 mmol)

b 7
R T R e 3 Sl s g
nt QMlbﬁiIﬂhéﬁal(el@l 24 mol. ﬁﬂlaﬁhﬁiﬂﬁdded\&tép\dﬂsé i theisblugibh Was stirred

(56 0! & wich S 1% Eha gy EISHE D i vas added

TS S R PR Ph Rl RO AROELRRE RN s

f arhir@hieh dﬂemde(?(é[)imb) amldmtrh&dfto Rfll. 8fles wargtus:] wadl ey(tracted with

neutralj turated sodlu blcarbona

Jvong 05 S0 RLL ta e ShBbEea SSnE TageS Rierd %€ T organic phase
CRIDENEE] Fh@BSHEnAYE SRS ETHI dr@fb prbihdt 728 $uAfied by flash
evaporated in vacuo. The crude product was purified

bshrbinawigraphy ¢siticaogal alfldfe hesiang 4o gldprd HozideHydhlegedt at e

i n..5 hex .

RS BBy LT e Ry R ot oz o g el (102

rg). (ThiSBidhre wiXBRRHE 8sed3n bxtvedpe prepared as fol | ows:
anple 33 was synthesized in a mnmanner simlar to the

preparation of Exanple 32. Exanples 34 and 35 were

@: ﬁg[ g-‘i\ﬁc_id?i-gﬁﬁ?%g-tﬁﬁ(é})}ﬁ?&lsh&’nﬁfﬁf-wﬁ&é[2’3%-*b?ﬁyrfaine (1.6g,4.6
mmol) was dissolved in ethyl acetate (100 mL) and Pd/C (10%, 100 mg) was added.
This suspension was stirred at RT and under 1 atmosphere. of hydrogen for 18 h. The
solid was removed by filtration over Celite® and the solution was evaporated in
vacuo. The crude product was purified by flash chromatography (silica gel, 95%
hexanes, 5% ethyl acetate) to afford 4-chloro-1-triisopropylsilanyl-1H-pyrrolo[2,3-
blpyridin-5-ylamine (730 mg, 43.5% , 2 steps).

C. 4-Chloro-1-triisopropylsilanyl-1 H-pyrrolo[2,3-b]pyridin-5-ylamine (10.2 g,
31.5 mmol) was diluted in ethyl acetate (200 mL) and acetic acid (100 mL). Zinc dust

(50 g, 0.8 mol.) was added in small portions at RT. After stirring the suspension at
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RL N,NJ Table 4: Ex. R R2 Nane LGWS Yield (MtH) +
(%9 33 (R-MOCH2CH H (R)-1-[5-1sopropyl-4-(1H 375

WS 0040BNHCH20 pyrrol of 2, 3-b] pyridin-5 PCT/US2003/022554

10

yl am no) - pyrrolo[2 1- f] [ I , 2, 4] triazin-6-yl oxy] - 3-
met hox -roan-2-ol 34 COOWe
5RiI‘Sf@fﬁr Spie _mpx(qrcp.pwlg@ Filtgred [ogerﬁelgg andhe filtrate was slowly neutralized

sht(a zﬂe(?sc)dl Q%bqng a{ng Le?%%:t%d %:}L %th%d 4cleuté ?27'5( 160 911,). The

caréoxy IC aCI

[ Borhisiapd Owhtcdajdis Weﬁefdtied BE&E:@ énd j:vaporated m vacuo The crude
4] oxadi azal - yrrolg

| Py sy ied by Jiath EheoIa ARy eigt 843 5% oty acgpte in

i LU e B AR S R fiitto s o

5-1sopropyl - 4- [methyl (I Hpyrrol o[ 2, 3-b] pyridi n-5- yI)

20l d WERHPIee 3835 Vet propeled 8 Biloutmm A L BebzEd in &
MRARNT s%ﬂérltérthet Iﬁ éﬁ&tlcﬂ{ é’ﬁ‘zoﬁx%ﬁ%@m Ea s R¥re I/%)repared

using neth rr0023 | pyridi )-am ne a
4inchhmreo sﬁnlar to the preparation of Example 24.

i sopropyl pyrrolo[2,1-f][1, 2,4]triazine-6-carboxylic
acid nmethyl ester. (25%yield).

H
N _-N

HN
== SN
R\ N, A

N

Table 4:
Ex. R; Ro Name LC/MS | Yield
M+H)" | (%)
33 | (R)-MeOCH,CH | H | (R)-1-[5-Isopropyl-4-(IH- 375 33
(OH)CH,O pyrrolo[2,3-b]pyridin-5-

ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-
methoxy-propan-2-ol

34 | COOMe H | 5-Isopropyl-4-(1 H-pyrrolo[2,3- 351 36
blpyridin-5-ylamino)-
pyrrolo[2,1-f][1,2,4]triazine-6-
carboxylic acid methyl ester

| [1,3,4]oxadiazol-2-yl)-
N~N pyrrolo[2,1-f][1,2,4]triazin-4-
yl]-(2-methyl-1H-pyrrolo[2,3-
blpyridin-5-yl)-amine

35 O>j% Me | [5-Isopropyl-6-(5-methyl- 389 86
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10 LCVS ;mlz 365 (M-H+). Monohydrochl oride salt: 1H
NVR (400 MHz, DMSO-d6) 5 ppm 11.73 (1H, s), 8.22 (1H,
W@ 2004/08600 (1H, s), 7.75 (1H, s), 7.50 (1H, s)PCBU&M®03/022554
(1H, s.), 3.70 (3H, s), 3.26 (1H, m, 2.51 (3H, s),
0.54 (6H, d, J = 7.3 Hz). e internmedi ate,
Met hyl - (1H pyrrol o[ 2, 3-b] p yl)-am ne, was 15
prepared as follows: A _
1-Triisopropylsilanyl-IH pyrrol o[ 2, 3-b] pyridin-5-ylam
ne (375 ng, 1.3 nmml) and triethyhanfne (271 L, 1.95
mmol ) in dichloromethane (10 k) reated with
di -tert-butyl dicarbonate nmol ) and the
m xture was stirred 20 ato N2 5 h. quenched w th
saturated ammoni um chl ori ) and extract ed
with ethyl acetate (3 ¥725 nl) . NPhe conbi ned organic
| a d182,3-b 451 2,
(Vo oD Raba 1 Ay IO, SR it S A-affinel pyrrolol2, 1
5 purl fied by p[]e%)d] tridzine-¢Henchoxglic Beid methyl ester
1-Triisopropylsilanyl-]H pyrrolo[2,3-b]pyridin-5-yl)-c
arbamic acid tert-butyl ester (250 ng, 0.6 nmol) was

t hen t maati€e chinhburEDEh ﬂi’taht@d indeﬁmﬁglfer @Emlz@Qc/ R ﬂrepa@atﬁ)n of

nmol ) and et hyl i odi de (48
nExamms24hyasiteeneiyl-(1df- pyrrr@,l@[?ai-blwrfdm 5 1y® armnqm&w@bbro -5-

PR ES AT SIS 0 s g

10 OLGMS anikzBps mmﬂ@aﬁbchﬁ)hd\é\@aﬁommﬁfi@éo MHz, DMSO-dg) &
PCT/ US2003/ 022554 with brine (50 nL), dried (MySH4.),

f PPRetled GHE sbortedih 40600 tHa 9 e%?%l(ﬂeH, S 3h( 1 Haals 6.40 (1H,

d
o P R 3R AR B S (83 PR 8, 8 57 Hefn o T ne
m xture was stirred at RT for 10 Pf oconcentrat ed and
Pt by Tl e aR e Seshgh (T-Purnolal 2oy pysidinrsuad)- e
15 ﬁﬁrc%lareﬁféﬁ s MrH) +. Exanple 37 H Me NN N Me \r;

Et hyl -
[ 5-1sopropyl -6-(3-nethyl-[1, 2, 4] oxadi azol -5-yl ) -pyrrol

01[&22 10 I—]Tri[is%)p%dpﬁstﬂralnﬁgfﬁ—pyrrolo[2,3—b]pyridin-5—y1amine (375 mg, 1.3
mmol) and triethylamine (271 UL, 1.95 mmol) in dichloromethane (10 mL) was

treated with di-fert-butyl dicarbonate (340 mg, 1.5 mmol) and the mixture was stirred
20  atRT for 2.5 h., quenched with saturated ammonium chloride (20 mL) and extracted
with ethyl acetate (3 x 25 mL). The combined organic layers were washed with brine
(50 mL), dried (MgS0s,.), filtered and concentrated. The residue was purified by
preparative HPLC.

B. 1-Triisopropylsilanyl-/H-pyrrolo[2,3-b]pyridin-5-yl)-carbamic acid tert-butyl
ester (250 mg, 0.6 mmol) was then treated with sodium hydride (24 mg, 60% oil, 0.6
mmol) and methyl iodide (48 pL, 0.77 mmol) in DMF (2.0 mL). The mixture was
stirred at RT for 16 h, quenched with saturated ammonium chloride (20 mL) and

extracted with ethyl acetate (3 x 25 mL). The combined organic layers were washed
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4-yl]-(1H pyrrol o[ 2, 3-b] pyridin-5-yl)-am ne The
procedure described above in Exanple 24 was enpl oyed.

wabaeg/009sben 4- chl or o- 5-i sopropyl - 6- ( 3- net hyl - PCT/US2003/022554

10

15

20

25

1, 2, 4] oxadi azol -5-yl)-pyrrolo [2,1-f] [1,2,4]triazine

é‘?’ﬁé %g(‘?n‘giop‘}g;g é%rgﬁg{vgsg%ﬁ teypd, and gﬂnfelg}:ﬁt%le "thoeoreﬁﬂue which
s)emlc}) n@ﬂfi’th@f ﬁvﬁﬁk’ 88Y] ﬁéshﬁérﬁt‘f@d?&i wHRZFA (10 88) in

[ nm)'I1 wer'e used the title compound
mghlohttmtmmt (410@10@) anchih QB Wht-jtiredMs ﬂ?dhfpd 1@ &h¢ancprfgated

(i itied vy e ape YLfLC %@f%r?fﬁ?tﬁy@i Dyt o it vy

6 839 . J = 6.8 Hz), 3.24(1H,
marﬁﬁleQiﬁm(g 53‘7§ Mz, f"481@\/[£-ﬁ%"3Hq . J e %‘|Z), 3 (59

(6H, d, J=7. 1Ft) (1H, m, 2 30 (3H, s), 1.19 (3H,
t, J =6.8 Hz), 0.59 (6FtE anlléS 7 1 Hz). The

i nter medi at e, =xample >/

Et hyl - (I H-pyrrol o[ 2, 3-b] pyri di n-5-yl)-am ne, was

prepared as follows: 25 A Acetyl chl ol'_li de (75 L, 1.0

mml) was added to a solution of 1-N

triisopropylsilanyl-1H pyrrol 2. 8b py i di n-5-yl am ne

(230 ng, 0.8 mmol) and 4- di pyridine (5 ng)

in pyridine (1.6 rrL)MeTh% m xturle was stirred at RT

for 24 h and a saturatig oI 'oﬁNof ammoni um chl ori de

(30 nmL) and ethyl acet 2004/ 009601

PCT/ US2003/ 022554 (30 nL) were added. The separated
aljtdedS-isaprepylne£3-methyelil @ lokadiaznliFyyl) -y Btoéﬂ[a,l( A[1,%4]triazin-

{111t ed and cARaERTAREIIRa- BIsS AR SAFBMA Ch vas

purified by preparative HPLC to afford N-(1-
triisopropylsilanyl-IHpyrrolo[2, 3-b] pyridin-5 Ij)
tam de e pocedpre gescripediabays il Egpmple 24NEs: qmpoxedp Thus, “When 4-

R ey P T80 ) Wl i

Mg6owag, (I:‘Giﬂmﬁldlp ethyl-( H-pyrrolo[2, 3—b]pyr1d1n—5 yl)-amine (50 mg, 0.31
N-rrethyI-N-(ltr||sopropyIS|IanI- rrolo[2
DRy i 5O pIOpY A LD (45, MO P 5.0l eere used.

550 SR 708 ot o

slH)NMR (#Gie0z, Tmsmdg; 89e70v(/aH he8edi Hps. )l,em)zqmnsu) 7 52 (1H,
gorously stirred for 12 cool ed __down

s@dv BPh(HEF D oRkBE LB JIrug. ), &nlql(é%l adbeé S ek B- 26HHi fWa% 3 (H, ),
h Lat

(1509 TR AR, P2 A 0, 8401

de i6eRiHzY, DIsvesEddand 7avidpor ated to provide an oil vvh| ch

was purified through silica

The intermediate, Ethyl-(I H-pyrrolo[2,3-b]pyridin-5-yl)-amine, was

prepared as follows:

A. Acetyl chloride (75 pL, 1.0 mmol) was added to a solution of 1-
triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridin-5-ylamine (230 mg, 0.8 mmol) and 4~
dimethylaminopyridine (5 mg) in pyridine (1.6 mL). The mixture was stirred at RT

for 24 h and a saturated solution of ammonium chloride (30 mL) and ethyl acetate
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15 gel -SCX colum (arylsulfonic acid with washes with
nmet hanol and 2N NH3 in nethanol) to afford

we@edwloogedH pyrrol o] 2, 3-b] pyri di n-5-yl)-anm ne. RQVBS2003/@22554

10

15

203 (M + AcCN), 162 (MrH)+. -59 WD 2004/ 009601

Pga Igfﬁmgge/ Z((ﬁzg Ri&e g‘&%}atl %Ii%llsrfed Iv%ls eﬁrf{fpt‘e(f \%%o é%q ﬁ(ietate 3
X(ZIS)mL \WRINt6é Pordbingd %Fglaﬁfétl%r; Werd (ﬁledsflltéijed Ghil c@cefdrated to

wi th the provisos that when Zis O or S, R4l is
apme’rde zardl whish @supgrlﬁeﬁ by pCiparaige HPRE taafdorddp-(brr e

oo DA e G PR S e A P o s an
N 4G0%1S H%@@@ammas@mﬂ SO2NR18, CONR19,

hal ogen, nitro, cyano, or X or Y are absent; Rl is
hydr ogen, CH3, OH, OCH3, SH, SCH3, OCOR21, SCR22

S AR R TR M e

Nﬁ%aﬁ%lﬁa%ﬁiﬁpwamd&a%zv ﬁbihryPN—(q LiriE6BRDY 1sﬁan3qrud1 B3rratof2,3-

i ndependent |y hydr ogen, kyl , substltuted al

ablpaigin-5-ybagstaintide @dowxw mmebkig EHE GsQimd 9 &h@ gixture was

hELRY e sl oeptaeleSa S BB Cead saptprgtes siowy
hed 0¥ mix @%b héﬁt&ptohﬁfOe’ HW1goroﬁ’s@$1 S P&y o 92K %boled

or substituted heterocycloal kyl; W't e proviso that
wHewn Xnd 8 6 badiu@dhydidxide slutopaves,adBd nigil bk '@ mags r@nh@d The

e 3 L0 S B0 T SPRE e St e
hGlgr @4C hﬁerea ldgé E{zéﬁéﬁ AEd to&%b@iﬁ@ &y ell thlm%gpur% t8fough silica

hal ogen;
Red, SEX zolmscarmgfonm&d Rt Wb, WMmethamhandmNHa in

T TR G T

CenNsIC), ng2 g¥1+Hydr ogen, al kyl, substituted al kyl,
aryl, substituted aryl,
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het eroaryl, substituted heteroaryl, heterocyclo, or
substituted heterocyclo; -60 WO 2004/ 009601

WEIDAMBBO03/ 022554 R22, R23, R33 and R37 ar e PCT/US2003/022554
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i ndependently selected fromthe group consisting of

al kyl, substituted al kyl, aryl, substituted aryl,
hWihext gaCldimed igist i t ut ed heteroaryl, heterocyclo, or
substituted heterocyclo; R42 is 5 (R43)n {/R44 NN
H (R43). wherein n equals O, 1 or 2 and each R43 is

i ndependeng eympeheréE@rhni@mmt he group consisting of
hydr ogen, fluorine, chlorine and nethyl; and 10 R44 is
nmet hyl, or hydrogen, wth the further provisos that:
a. R2 may not be hydrogen if X i,s SO, SO2, NR13C02, or
NR14SC2; and b. R3 may not beRhydrBgen if Y is SO
SO2, NR13C02, or NR14802;3or an\ anti oner,

di ast ereoner, or pharmacRBUY cal | yf acceptabl e salt,
prodrug, or 15 sol vate thekeof A compound
according to claim1 rei/n I s ‘hydrogen or nethyl;
R6 is hydrogen; R3 i 0 aykyl Ll and Z is oxygen or
nitrogen. 20 3. A conpound ACcordi'ng™R8 claim 1
wherein Rl is hydrogen; RRYis lower alkyl; Yis
absent; X is oxygen or nitrogen; R43 is fluoro or
hydrogen; and R44 is hydrogen or rdthyl. 4. A
compound according to claim1 wherein X is oxygen; R2
is a 25 substituted alkyl and R43 is fluoro. 5. A
coppeynd according to claim1l wherein X is absent; R2
is a substituted hetrocycl o, substituted heterocycl o,
het er &ais gélected Sobs®i $.UNedHhet €k, vathythe proaisds thag yhen Z is O or S,

nf.{mig Iedint én%lwl\{é\lr)l 2 Qsoéflooc%%ﬁ%otﬁgl HqRR3 Ogaas 4
X and Y are independently selected from O, OCO, S, SO, SO,, CO, CO,,
NR'°, NR!'CO, NR?CONR'?, NR**CO,, NR*SO,, NR'°SO,NR"’, SO,NR"®,
CONR19, halogen, nitro, cyano, or X or Y are absent;
R! is hydrogen, CHs, OH, OCHs, SH, SCHs, OCOR?', SOR*, SO,R™,
SO,NR*R?, CO,R®, CONR?’R*, NH,, NR¥SO,NR*R*!, NR*SO,R*,
NR**COR® , NR® 6COZR3’7, NR38CONR39R40, 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,
heterocycloalkyl 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, NR'R®, OR® or halogen;

R”. R%, R®, R, R, R!2 R"®, R“ R'S, RIS, R, R', R, R?, R R, R%,
RY, R%E 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,

heteroaryl, substituted heteroaryl, heterocyclo, or substituted heterocyclo;
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6. A compound selected fromthe group consisting of
4-(4-Fluoro-1H pyrrolo

WO 2903/0ud6py r i di n- 5-yl oxy) - 5- net hyl - pyrrol o[ 2, 1 P{T/[S2003/022554

10
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1, 2, 4] triazin 6-0ol, 5

- lo[2,3-b d I
S rljzet ﬁy {Rgz (RL} |R) gﬁ&ﬁﬁ}g %/nrdrgggl%.[qletﬂy Méq?%'g{ %O%ng(grigug)%r)lmstmg of

_p o

(éky@%Pg&(tﬂteﬂ.fdkg oaryﬂl_ls_ugstrlt}lg gfﬁ kj,’et%r]o%r sgbstltgted lhgg?%arg
- meteRytlycloy 61 ibetitdtel-hefekodytlo; 2, 4] tri azin-6- yI OxYy]
-prop ans;2-ol, (R -1- [4-(4-Fl uoro 2- methyI-IH-pyrroIo
[ 2, 3- bFpyisi di n-5- yl oxy)-5-nmethyl - 10 pyrrolo[2, 1-f]
[1,2,4]triazin-6-yl oxy]-propan-2-ol,

(R - 2. [4-(4-Fluoro-IH pyrrolo[2,3-b] pyridin-5-yloxy)-5
-methyl pyrrolo[2,1 f] [1, 2, ﬂ;“&)hl azi n- 6-yl oxy]

- 1- net hyl et hyl ami ne,

R) - 2- [ 4- (4- Fl uor o- 2- mét hyl
EZ)S b][pysldl nu5 yl oxy é%/t yl/p/grolo [ 2, 1 f] [1,

2,4] triazin-6-yloxy] yIamne
2-[4-(4- FIuoroIH—pyrroIo[Z 9¥r|d|n5yloxy) 5- met
hyl pyrrolo[2,1- f] [1 ,2,4] triazin-6-yloxy]

-et hyl am ne, (4-Fl uoro 1H pyrrol o
A:-b]l pyridin-5-y 55 I, sopropy! - met hyl - [
I} ]ngﬁgedaalnae-ggplsg) ép} [9951 p%qh(}{[ 38 111d91§rendently selected from the

r r oI 0
s o e '
[1 3, 4R™ is methyl, or hydrogen

S B B U2 L 1 2 411 2t

[ 2, 3- bhpyr REinfhy3roy be h cﬁog&ﬁ@mwb @d SNRéTd‘tyJ or NR'S0,. and
[1,3,4 oxadgazol 2-yl)-pyrrolof 2 &trlazm Zf
yl ] - anPne, Rapwy not be hydrogen if Y is SO SOZ, NR », or NR* SOZ,

oot s TP hot b uits b U REGhea Xl pRUIE

[ 2ol3atbkimreafdi n- 5-yl ) -am ne. 25 7. A pharnaceuti cal
conmposition conprising at | east one of the conpounds
of Caiml1l and a pharmaceutically acceptable carrier

t herefeor. ) Y . R6
at 1 oagt ons MR TERHhG SRR TRAR ) R i ERSGR Roherhy; R
p sciryniegent Rt sl lbyeadk@pbab? és aagen er nittogeef or. - 62 WO

2004/ 009601 PCT/ US2003/ 022554 9. A pharnaceuti cal
conposi tion conprising at |east one or nore conpounds

of O agm 1AldanfRuRE EéHokcﬁﬁg W d8inf1 RIMBFIRRE W hyeiddde; R? is lower
acceptabl e carrier and “.
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*is a

substituted alkyl and R* s fluoro.

5. A compound according to claim 1 wherein X is absent; R* is a
substituted hetrocyclo, substituted heterocyclo, heteroaryl or substituted heteroaryl,

and Z is nitrogen.
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at | east one additional anti-cancer or cytotoxic

agent. 5 10. A pharnaceutical conposition conprising
wa@eookeasvl one or nore conpounds of C aim 6 i NPCT/US2003/022554

conbi nation with a pharmaceutically acceptable carrier

and at |east one additional anti-cancer or cytotoxic

agent. 11. The pharnaceutical conposition of Claim?7,

wher ei B S aA%oﬁ{f).tgl){mcf &hE&Lq fé%m tﬂ%,]gr%ﬁﬁ %I?gf tﬁ'ﬁ%@e nt is

sel ected from roup om de,

I nhi bi 4qu<F1edro- ﬁmpﬁgéllonz a‘bh;y&diruﬂqlloms aslybpYdlbI2,1-
razoxane, tanoxifen, torem fene, ral oxifene,

dElbl.84itriazie-6-plodoxi f ene, nmegestrol acetate,
5 anastr glg)gi $4- (4} %{uroﬁ? 9Hep3gf‘)cﬁ<g[?é’flgﬁyrédﬁxﬁgﬁ§gf§ %'éer’%léylpyrrolo[Z,l—

flutam am d
atlel, aufriagiogeylekypgopacioit e, | euprolide, finasteride,

her ceptin, tal | opr gt ei nase i nhi bj |b|t rs o

15"t SRDnALEC e h oo 2 A PR by > A PaHOloL2, 1
o | rowh factor receptor

aﬂglyy%,mthaﬁw yBRY @eg&gé 19 recept

odi es, bevaci cet uxi mab, tyrosine kinase
i nhi bi tRFE[4- (%ElruonemrmthyiﬂlIﬂQythi%é hlpyridin-Seylexy)-5-methyl-

e

daunonygy gy @QFIdede S?anyrfc%m@blb]‘lfsyﬁdm ﬁyro@gwnﬁuﬁylpyrmlo[z 1-
o)

dact i nonyci n, amycin, clsplatin, carboplatin
nfltt, %,gtétnazmsﬁt EID&Y] qumlﬁhﬂh@me chl or ambuci |,

busul d
e U LE NP AERATL BRI v s
epettyiterto[aal] 9924]tﬂa§ﬁ46€§&6i5qlll fethybBalyl@sne,
el eut her obi n_anal ogs, etoposide, teniposide,
15 amsacr i (41%5%1 rrolplbblruadin-S plewepyReyipgolol2, 1-

t | udi ng bortezom b and
bi g{’o’g' ca regggq &ﬁﬁm) Ifiers. 25 12. A nethod for

pr oduc '(Ahﬁluam aHtpyam@m[agiehsﬂpyrmhfﬁepl_t)—[W@mmzbg% Lmehyl]:
2 PhBedred S brarggariia 2 ARGaGr A hBent of at
| east eneugfo- ﬁbepﬁm@nﬂﬁyﬁtﬁmg Al J’[‘S-l-sop?(g)yj-g -(5Aném{ibod

for producing a vascul ar per neabi |ty reduci ng effect
20  whi,BAloxediapeli B El-padrlal?.d tidd i2etrieginadyllramaing.an speci es

roduct RoERRSURT GRS PERL B BR i B R naV s 5 ey
O[la@ rr]okadla@éi ﬂ?)%@ﬁét&@%ﬂl,ﬁ@ﬁia@ﬁm@wﬁ&aé%d 14. A
met hod of inh rote ki nase activity of

fact or [ BEBIPEH & <§vmeéw1déﬁ¢uwsa@sazaaam BEERgl-flg 4 mazin-4-
n effective
B?E'@M‘E‘{ nas §§o ?@gldﬁl{@ﬁ@o&mfﬂ@at | east one of
25 the conpounds of CI a| m 1.
7. A pharmaceutical composition comprising at least one of the compounds

of Claim 1 and a pharmaceutically acceptable carrier therefor.

8. A pharmaceutical composition comprising at least one of the compounds

30  of Claim 6 and a pharmaceutically acceptable carrier therefor.
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5 15. A nethod of inhibiting tyrosine kinase activity
of gromh factor receptors which conprises

w@eivitidsdering to a mamual i an speci es i n need POEUSWN3/022554
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an effective tyrosine kinase inhibiting anmount of at
| east one of the conpounds of Claim 1. 10 16. A
met hod9f or Athammaceptiqet epmpesitinn RENRITSHIEA deast QuerRIrPEng

adm ni st-er . pg . . | i ' i e
i e ST R
Ofit I6dsabAr ddditlénal Znti-fariet BO6tdtoxictagedt i ng cancer,

conprising admnistering to a mammal i an species in

need thereof, a therapeutically effective anmount of

t he comnposjtj Lo i » . t LN

0| amigt %ﬁ{h%%ﬁ??% g‘!é‘m%‘gsﬁﬁ“;rl??%ot i ng%h%%ge%%rieo&%fe )
mesmpduinds of Qldinesinicombaedioh Retheopharmadenacapeaccemable garrier and
ef fective éam;)un of the conposjtion of Caim?7. 19. A
et Al oRG rAditena PRy CaFEBPIPTIEXia8e Y ses, conpri si ng

adm nistering to a mammalian species in need thereof,

a therapeutically effective anobunt of the 25

conposilt.i ofhophafhacemtizal cdfmpogitine vhCthimor, wherean $aid)anti-cancer or
di seases associ.ated w th signal t.rans tion | hwa

SR RRErs SR SHIGHEG PO e BDP gPn SR ke Sl BRRNSRYGE

C RSV PR S bigibdifkin, k2 R MR MR RE, RRGRHER, talbxifene,
need thereof a therapeutically effective anount of at

| dimdaxifed6, iodexifehe tthegestoolpoatatts awdstrGhalé, fettozoled porazole,

exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate, gosereline

acetate, leuprolide, finasteride, herceptin, metalloproteinase inhibitors, inhibitors of
urokinase plasminogen activator receptor function, growth factor antibodies, growth
factor receptor antibodies, bevacizumab, cetuximab, tyrosine kinase inhibitors,
serine/threonine kinase inhibitors, methotrexate, 5-fluorouracil, purine, adenosine
analogues, cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin, mithramycin, cisplatin, carboplatin, nitrogen mustard,
melphalan, chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas,
thiotepa, vincristine, paclitaxel, docetaxel, epothilone analogs, discodermolide
analogs, eleutherobin analogs, etoposide, teniposide, amsacrine, topotecan, irinotecan,
flavopyridols, proteasome inhibitors including bortezomib and biological response

modifiers.

12. 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.

13. 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.
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14. A method of inhibiting protein kinase activity of growth factor receptors
which comprises administering to a mammalian species in need thereof, an effective

protein kinase inhibiting amount of at least one of the compounds of Claim 1.

15. A method of inhibiting tyrosine kinase activity of growth factor
receptors which comprises administering to a mammalian species in need thereof, an
effective tyrosine kinase inhibiting amount of at least one of the compounds of Claim

1.

16. A method for treating proliferative diseases, comprising administering to
a mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

17. A method for treating cancer, comprising administering to a mammalian
species in need thereof, a therapeutically effective amount of the composition of

Claim 7.

18. A method for treating inflammation, comprising administering to a
mammalian species in need thereof, a therapeutically effective amount of the

composition of Claim 7.

19. 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.

20. 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.

- 64 -



