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KI NASE | NHI BI TORS FI ELD OF THE | NVENTI ON [ 00011 Thi s

WO pawe6isen rel ates to novel pyrrolotriazi ne coPEDURIS6/044756

that are useful 5 as anti-cancer agents. This
invention also relates to a nethod of using the
conpounds in the treatnent of proliferative di seases
and to pharmaceutical conpositions containing the
conpounds. BACKGROUND OF THE | NVENTI ON 10 [ 00021
Troponysosi N IRERRICIVOTRIAZINE KINASE ENHIBETORS of
receptor tyrosine Kkinases conposed of three famly
menbers, TrkA, TrkB and TrkC. The Trks bind wth high
affinity to, and negi@tp éflq'ﬁEquNTWUCtl on

i nduced by the Neurotrophin famly of |igands whose
0aidt v p@lumnmvft@nadetesm uevezhpavwlptﬁmm@ gorppgids that are useful

%%:} tg- Derl v rg Nﬁi“s%\; QB %H?agfa%ﬁf&% nté {lgpﬁ{xg\ﬁhe cloxr?pounds

&ﬂﬂiettt&ﬁnelﬁ I Proleferyive Khdeaﬁéls iangd te payBctwticat torupdsitions
p75, . has been identified which binds all
ﬁ%ﬁas’e%m%?oe&%) with low affinity and regul ates
neurotrophin signaling. A critical role of the Trks

and their ligands during the devel opnent of the
central and per BACGKGROEND(XF JFEL SNY ENVEONeen

I d th
RO, BB SRR bR BN S 5 ol Srosie
kixghses eoBidsell of tlitOe foneilsiieuibesd, TﬂtA,C"Ethaaml Ink(j pfter Biks bind

vol ved. i n, nedi ati.ng.

neg-hon %gf?‘%hatt e megﬁltq e sigmabtransdupty Jtlféqd by the Neurotrophin

TS P BRERE WhosEHfotdtyPRhdriers hRENeSH *@3&8{7@1& P&bt&f NS Brain-
receptor "and its_si gnalm%hpat hway in cert

rﬁﬁm@ﬁm@t@m@ Fagten(B awbwewmoahm-br‘* |§a¢ t QVT=% NT-4 and

S
ﬁi) : ecep &[ta.cr?gxfsegagﬁe fa?l%%’g%iég#rg%ﬁ vﬂg eve S‘een identified
avisicip bigs elisicarotaiphmes@N TEhwith dsw affintycardciegdats aprotrophin

o0 5L e AEBRIEES) AL B oo o

'&ﬁ{rﬂ%ﬂq}éﬁiph&ﬁkﬁéﬁvaui HMteins KV bREsl establibhbd €@6tgh gene disruption
cancers and receptor point _nmutations predicted to be

sHiHes ingnicoe ﬂrypmaétlhaxpéﬁngNGﬁ igtsrastion was showpgs a requirement for
LR b %érﬂﬁl?g rgﬁ‘L oﬂ@%§ molx‘fé&ﬁﬁ %éad#atﬂfgkpaln
ave

receptor an een reporte
\segnahng o ac!d;tmm tq tghp&dammmm@ censmbmep l0€ Trly sgmimg, the

StO Ova n n
CEb R SR B Py TRl R B CE I Elfignancies has also
Thekén ﬁeé}mﬁﬁéxﬁéd s@ﬁ@mﬁmdﬂ amsfe abe edposts @fabémart xepiession of NGF and

varlet of pleiotropi ¢ responses mal i gnant cel |l s,
%:/ﬁﬁo LHRaT A ?xJ 5 dS g tg eveﬂopme gr&progresswn of human

prostatlc carcinoma and pancrea’uc ductal adrenocarcinoma and activating

chromosomal rearrangements of Trks in acute myelogenous leukemia (AML), thyroid
and breast cancers and receptor point mutations predicted to be constitutively
activating in colon tumors. In addition to these activation mechanisms, elevated Trk
receptor and ligand have also been reported in a variety of tumor types including
multiple myeloma, melanoma, neuroblastoma, ovarian and pancreatic carcinoma. The
neurotrophins and their corresponding Trk receptor subtypes have been shown to exert

a variety of pleiotropic responses on malignant cells, including enhanced tumor
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ef fects have been observed in carci nomas of the
prostate, breast, thyroid, colon, malignant nel anonas,
| ung carcinonas, glioblastonmas, pancreatic carcinoids
and a wide variety of pediatric and 5

neur oect oder mal -derived tunors including WIms tunor,

niavasibémess andsheanctaxigpsbtivbodh 854 is, NEMLRAOARI DDl growth,
and the%fL%eéfceptor subt ypes have been inplicated in

 frskalter wosholpgy.-  Hhese gifecis have hasa chﬁerym‘l inceareiomas of the
BERRAR, SFdsi, BERbMI @&oﬁ %Ql’m 2 mefﬁ%l h‘fas t8%inomas
S SSUBST Ty as,

sur roundi ng_par enchynal
aglintlastemas, peheraatis Qﬁrcmsldg ahf podde vyriety tof padinerit and
rl?fgﬂgéclt&ﬂ: %Q%n\?’ed% oFﬁ Jlnclsugiérgk;«’éﬁﬂ %3{}%&? Bfe;grno%?astomas and

met ast asi S

utnedilietlastomad, Makrotrbighing fhd HRirecdter s%'bkype& R&ve been implicated in
oco eni c pt ertle of Trk signaling innultiple

CRGRE ST UERSEIIE F Paacring meghaniyms iyobypngearcinoma
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F@é@iﬁ%‘rﬂ)t ttenypigd redustion of bRTKe3in aresed rpyqrostate cancerr hestastasis
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<)>(ftt[19 [ | ul ar {@% nd- bi nd| domai n connected through

a segne feceﬂ T %i’%?rﬁ"tﬁﬁ hogtasttyetherapeyticciaferyangion point in
tdiffofnhénalidnaasies.donei n. I n general, RTKs are

activated by |igand-induced oligonerization and
tPB3} ne Resenionbapsioe idnasesdR TEs) speimnidrtant int the ¢ehémission of

P R (e T el Tnd b PO B SR Upemperpbrpne

r@ql@puleﬂgmract&:nstlcaﬂg lcahsmtrcﬁ‘ a8 @vterhéedlldrit gau@mlﬁding domain
CJO ecteé tor. ﬁ_} he Trk famly of RTKs is
frequen 'éég?' S mao’inéﬁ’sbfaneﬁﬁ Ferataqelulag pgosine

pnmaiomaimnneg@eaﬂ MK'S a?esadtiﬁ'aféﬁ%q %’é.naéiﬁ?@uc@ﬁ orrgb‘x‘h@ ization and
nmyel ogenous | eukem a and congenit al brosarco ﬂ

ttylf%g!er?@tqah@as@rabtmn of ype@tﬁchkrac@hﬂm substeates suchras POy, PI3

t|on f ce roliferation
oA ARR B0, 00, BaEeLl Bl b b curemen
‘fpmgnalrti@asdmnoﬁrthfadghmms Chiss bfiebcyptdial 1y or in
agai nst sone of the nost

AR c ek R o B s A aHeN brorpagSselin Kipgebreast, pancreatic
@l R6Rate AHEPHSWER kb in g&r@aﬂgﬁfpe 0¥ Qéﬁté 'n‘fyelc%%ﬂ lrxsel%[ﬂ[(eﬁ‘ua and

breast, head, neck, esophageal’, prostatwe, orec
|c9R&enitad fikrosarsema. sFhe tyyosaredtinaseaativity hwﬂq 1d behemlrto promote

and uhREh R éégvgﬁ&?opéellqu‘gﬁ‘fe%ﬁ)&]l r%géhme meligna r'Z])CfleVCd thit inhibitors
of either TrkA, TrkB, or TrkC kinases, individually or in combination, have utility

against some of the most common cancers such as brain, melanoma, multiple
myeloma, squamous cell, bladder, gastric, pancreatic, breast, head, neck, esophageal,

prostate, colorectal, lung, renal, ovarian, gynecological, thyroid cancer, and certain

type of hematological malignancies.
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WO 2007/ 061882 PCT/ US2006/ 044756 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON [ 0005] The i nvention provides for

w@oeospoensss of formula |, pharmaceutical conpoBCT/US2986/044756

enpl oyi ng such conpounds and for nethods of using such
conmpounds. [0006] In accordance with the present

i nvention, there are disclosed conpounds of 5 formula
I RI-Z-Y X NH2 -- N N..N R2 (I) wherein the
synbol s have the foll ow ng neani ngs and are, for each
occur r ence, DETAIEFIN DESCRIREI@NI@H THE INVENTION ect

-C=0.or ~CHOH.Yis C3-C8 | .. 06- C10
M - T et oy ided thErerremak B Rl ], phiascegtioat
3bikpbsiAbnPerfiplofing sHER BEMpEuRBLBATa! Hkthods agus@gﬁﬁblpéompounds

said Y groups optionally substituted with 1 to
&Nﬂﬂ)s sk aceprdanes withithepigsent pnmﬁgnsthﬁwgﬂ@ﬂlsmsqg@qmpomds of
Hgaky substituted al kyl, -CN, -NH2, -CONHR3,
CONHS02R3, 15 NHC(J\IHRB - CH2OR3, - CH2CH20H,
Bl t ut ed aryl ,
d - OCF3, two of
riny carbon at om

aI koxy, substituted agkawy, varyl
aryl oxy, substituted aryloxy, -
whi ch nay be attached to the
provided that the resultant co d i $ chemcally

st abl e; Z|S-(CH2)p where p i4 an Nnteger fromO to

5 -0-,.-S-, -S(O-, -S(02-, RZS(0 2NR4-, -NR4-,

- NR4ASQ2-, - NR4C( :O) -, - NRAC( =@\NR5- , NRAC( =NH) NR5- , 20
NR4C( =N- ON) NR5- , NRAC( =N- OR6) NIRB-, - NR4S( =0) NR5-
WHRAESOEMREM bol NEVSARCHRWing GHRAROR WRS are, fiiR4S0Bequrrence,

= NRAC( =0),0 .. - OC(=0) NR-,

"ﬁ%ﬂ%‘f &ﬁﬁg"p&4q =0) CHR5-, - CHRANR5C( 0)

- C( =OpNRAHRR:t bond CHMNSKBZ—-CH-CQJ%4C( N- (P)

- CHRAC( =N- OR6) NR5- CHRA SO2NR5- C( =0 -

- CHR4§ wo(fmﬁsercl@lkyla Critacant) akec] 3 ezemb%i W@Péﬁqmauc ring,

: r
se I ecte cIl F&?raoﬁ%H?&%fB%%&aWaﬁﬁnﬁ%%gc y cﬁ%ﬂ‘? FrOURS, ORLS optionally

gebatituted wathohter 3 erogpe sglected fidnothegrommbasisting of halogen -OH,
IR RTRL e dramg th kg e e PhRS CORERRYRO.
SNHOONHRE-OHLAOR ] - GHEGHQ(QEIH alKoRyEsubStitufed akdeyl, aryGIubtituted
g}/yil e?r?ffolgjl,l s’ubgtri]t%ted aryloxy, -CF3; and -OCF3, two of which may be attached to
the same ring carbon atom provided that the resultant compound is chemically stable;
Z is (CHy),- where p is an integer from 0 to 5, -O-, -S-, -S(O)-, -S(0),-,
-S(0)NR*-, -NR4-, -NR*SO,-, -NR*C(=0)-, -NR*C(=0)NR>-, -NR*C(=NH)NR>-,
-NR*C(=N-CN)NR>-, -NR*C(=N-OR®)NR’-, -NR*S(=0)NR’-, -NR*SO,NR>-,
-NR*SO,CHR’-, -CHR*SO,NR’-, -NR*S0;-, -NR*C(=0)0-, -OC(=O)NR-,
-CHR'C(=0O)NR?-, -NR*C(=0)CHR’-, -CHR*NR’C(=0)-, -C(=0)NR*CHR’.,
-CHR*NSO;-, -CHR*C(=N-OR)-, -CHR*C(=N-OR®)NR’-, -CHR*SO,NR’.,
-C(=0)NR*C(=0)-, -CHR'C(=0)NR’C(=0)-, -NR*C(=0)NR’C(=0)-,
wherein each of R*, R® and R? groups are independently selected from H, C;-Cg alkyl,

C3-Cg cycloalkyl, C;-Cg acyl, Cg-aromatic group and 5 or 6-membered heteroaromatic
group, wherein each of the foregoing R% R> and R® gfoups are independently
optionally substituted with 1-3 halogen atoms, C;-Cg alkyl, C3-C¢ cycloalkyl, and
C,-C¢ alkoxy;
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Cl1- C6 al koxy; -3 WD 2007/061882 PCT/ US2006/ 044756 R
is H Cl-C6 al kyl, arylalkyl, C3-C8 cycloal kyl, C9-Cl14

whereyobsst kyl , C6-Cl0 aryl, C5-Cl3 heteroaryl , PCBUSDA6/044756

heterocyclyl and 3 to 8-nmenbered heterocycloal kyl and
each of said groups optionally substituted with 1 to 3
groups selected fromthe group consisting of

hal ogen,-OH, -OR7, -C(=OOR -, -S(=ONHR', 5 - SO2NHR7,
-S02R , al kyl, substituted al kyl, -CN, -NHR7, -CONHR ,

- OCONi#RAs H, CYUHBIOARAry lal RACONAR Gy cloBIig OR-C r BB CH2At,
al koxy, subst i t ut ed (‘5 é\/ aryl, substi t ut ed aryI
- 4(]%"

Rr-§1¢ 3%} d- s GenhIProes. eropzclfland A oBsmeppbered v | |

ek lykaliy N 868 E&%rdﬂs Cr_%r@ﬁﬁsr Qﬁiﬁﬁlla}ﬂ' su@s?ﬂﬁ!ut@éf 36mth 1 to 3 groups
substituted aryl oxy, twy of whi

lselected fm thergrdup gonsmmgaxfélalqgng,-@hfr HeR ,aQﬁnOh@Bw %tO)NHR7

S8, ég&%’tﬁ%és RRRREAS, O R CORR 0B,

CCOBEHSOKY yNHcmxIHW SR, k(SlH;CHﬁ@PIah]kysky,csub&Am@ﬂ alkoxy,
hetle%':)b %Cl‘%gr th at | east one atomon the ring
Sty >ni trogen or oxygen atom and each of

sai d RY ghouRgeR Bl 0/ diky180Re%ick bty iat, &§1a11<311 %e%eromyl
roups selected fromthe group consisting
Teapoc mmloxymmtedngJmmﬂg@zm of Which Tnay be

8?5@55% ’%{H& Cyé?lEié%)'ﬁ‘i%/DP%)an 0|Ot| onaI""ﬁéﬁ%oni%%uhgtls

s:hbmidallyts&ﬂblaryl or heteroaryl group; said

hoter dirs it elibshnRE: Gt i Y bnhedty Fas 8L, cce
QBB Agyl p.ﬁhecpcg maefeeodw@i gt 1t momahmb ring selected

substitut ed al kﬂ%‘i substityted al ky
%gﬁr()gé:e@gpwgﬁrbﬁoxgxb 9ac ap(fypld R'sgi9ups ?IBHQ}H‘HX sybstituted with

ar il Phris¥bs sa&ka hbi & Ré%%ﬂ ﬁJ gaé{m awb bl@mONHi NR®R?, -

substltu ed ary oxy, rogen o en
a@(RWHR CSD@I\&?R,GGDZ%{S@R 1NH63QINH&<y-SPor S(R@)I&nd RO

gether with the nitrogen atomto which
E y areéklgg(gi{gtached to forman optionally

subst i RUdsari-Oetlkyh @‘Z}ééﬂlé/éycldaﬁlgf,l Qar opilqhhﬁy gulsseitiited atyll yr heteroaryl
accelgt abl e salt or 0i.S0

S 07
FHOTH SPdTBR RS on tf‘?]%“ SH{H ?"éf °‘b FY’%%% ‘JGSW&)M are
ablebRUTHA the gronp @6R4iSinglof one or more hydrogen, halogen, alkyl,

substituted alkyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, aryloxy and substituted aryloxy;
R’is hydrogen, halogen, C;-C¢ alkyl, C3-Cg cycloalkyl or C,-Cg¢ alkoxy; or
R® and R’ can be taken together with the nitrogen atom to which they are
attached to form an optionally substituted heterocyclyl ring;

or a pharmaceutically acceptable salt or stereoisomer thereof.

[0007] In another embodiment, the invention comprises a compound of formula II

wherein



10

15

20

25

WD 2007/ 061882 PCT/ US2006/ 044756 0 WO R', Nit, N H2
HHN N NJ R2(H wherein Wis-CR9-or N; 5 Rl

WO 200H06:882 C6 al kyl, aryl al kyl, C3-C8 cycl oal kyPCT/TS200/644756

bi cycl oal kyl, C6-C10 aryl, C5-Cl13 heteroaryl, C4-Cl2
heterocyclyl and 3 to 8-nmenbered heterocycloal kyl and
each of said groups optionally substituted with 1 to 3
groups selected fromthe group consisting of

hal ogen, -OH, -OR7, -C(=0) OR7-,.  -S(=0O NHR7, - SO2NHR?,

- S02R7, al kyl, substityted a , -CN, -NHR7, -CONHR?,
- OCONHR7, 10 - CONHSO2R# - N R7, O CH20R?,

- CH2CH2OH, al koxy RS j t
substituted aryl, R7ijs dr ogen or
cycl oal kyl, aryl, arylal kyl, hetergary],
het erocycl yl, aryl oxy, substituted oxy! -CF3 and
-OCF3, two of which may be attac to Nhe sane ring
carbon atom provi ded that the resuttant conmpound is 15
chemcally stable; R2 is H halipgen, -NR8R9, Cl-C6
%hﬁ%g Cl-C6 al kenyl, Cl1-C6 al kynyl, C3-C8

cyc dglkyl, aryl al kyl or C4-C8 heterocyclyl with at

| east wre-aRdmgnp.he ring selected - fromnitrogen or
oxygen ,atom and each of said R2 groups optionally
subst & U &8 GurEaalkyl, exyldkyy Gef% cyeloetity o CABityoalkyl,

SR 4] By oo Bt g Etora
hgeﬂ@m@allkyl [SEEBﬁ&h of SEANEEER Lt Rhall sButiER AWML 1o 3 groups

< a an.optignal ly substi ed ar or
%%‘?%?%‘%% &eg%;%@p«sorganﬁgg%% Pt~ QR -FE-O)OR -, S(=O)NHR,
SSOMNHRAUL-SD.RT kAl sibdhiddd 4lked -Gt 85QR7 Y. AEONHR
S {]ﬁ%‘gﬂz fr iﬁn%t &%qﬁsé?up C(())ngikgf idglg’ ggﬁ%ﬁebgg&ﬁrrgr’ee{&) "
ﬁ@ ,R hz & X 2085, CilstH Qi ealkaky whbstituted alkoxy,
a.lylnggpﬂbsﬁﬁﬂgasggyj uted al kynyl, al koxy, substituted
aIkoxig_aryl, Substituted aryl, arylalkyl,

N G

subst iR it bytlragsd @l @y Ly alyl| ©x¢s sydolkas iyl WeRlikyl, heteroaryl,
ﬁét¥1lo%§c¥1yl, aryloxy, substituted aryloxy, -CF; and -OCF 3, two of which may be

attached to the same ring carbon atom provided that the resultant compound is

chemically stable;

R? is H, halogen, -NR®*R®, C,-C; alkyl, C;-C alkenyl, C;-Cs alkynyl, C5-Cyg
cycloalkyl, arylalkyl or C4-Cg heterocyclyl with at least one atom on the ring selected
from nitrogen or oxygen atom, and each of said R> groups optionally substituted with
1 to 3 groups selected from the group consisting of —OH, OR8, -NH,, —NR8R9, -
CONHR?®, -OCONHR?, -CONHSO,R?, -NHCONHR?, -SR?, -S(=0)R?,

-SO;R?%, -SO,N R®R?;

R*® is C;-Cs alkyl, C3-C cycloalkyl, an optionally substituted aryl or heteroaryl
group; said substituents on the substituted aryl or substituted heteroaryl group are
selected from the group consisting of one or more hydrogen, halogen, alkyl,
substituted alkyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, aryloxy and substituted aryloxy:;

R’is hydrogen, halogen, C;-Cg alkyl, C3-Cs cycloalkyl or C,-Cg alkoxy; 'or-

-5-
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RO is hydrogen, hal ogen, Cl-C6 al kyl, C3-C6 cycl oal kyl
or Cl-C6 al koxy; or -5 WD 2007/061882

wWEONWEBD6/ 044756 R8 and RO can be taken togrCTIE82006/044756

with the nitrogen atomto which they are attached to
forman optionally substituted heterocyclyl ring; or a
phar maceutically acceptable salt or stereoisoner
thereof. 5 [0008] In another enbodi nent, the invention
conprises a compound of forrmula I1l W R \ I O NH2

H NRY and)R® danl be)takd‘tﬁfogéﬂher With\é AitrogB? atonoto Which ey are
|s H .Cl-C6 al k C3-C8 c) oal kyl, C9-C14
BFtashedda i an O&O@%é}%rtﬁte%‘e@f@%@ &Mgaryi, c4-C12
het er %)écﬁmhnwuéaﬁyoa&eﬁﬁm%ﬁ% SR RI R GhagbKY! and

each of sald groups optionally substituted wth 1 to 3
gr oups selected fromthe group consisting of

iy gt iSfeyeq GG o LBiggpund of formula

J]IlHR? - CONHR?, OC(]\IHR? - CONHSQ2R7, - NHC(]\IHR?
-CH20R7, -CH2CH2OH, al koxy, stitut ed al koxy, aryl,
substituted aryl, R7 ighyd or -C1-C4 al kyl; C3-C6
cycl oal kyl, aryl, arylaj kyl| heller
heterocycl yl, aryl"ox)y
-OCF3, two of which Fay B¢ 20 att
ring carbon atom provided that the<{
is chemcally stable; or a pharmac
acceptabl e salt or stereoisoner f
Preferred conpounds of the inventio
follow ng 25 1-(5-{[ 4- amno 7: h])
-met hyl et hyl ) pyrrolo[ 2,1 a

N he sane

reRfTy
reof. [0009]
i ncl ude t he

[wihedeid] t ri azi n-5-yl ] car bonyl }-3- pyridinyl)-3

-(2, 4-di chl orgophen%I Jurea; -6 WO 2007/061882
PCT/ USY06618% 47

R!is H, C,-Cg alkyl, arylalkyl, C3-Cs cycloalkyl, Co-Ci4 bicycloalkyl,
Ce-Cio aryl, Cs-Ci3 heteroaryl, C4-Ci2 heterocyclyl and 3 to 8-membered
heterocycloalkyl and each of said groups optionally substituted with 1 to 3 groups
selected from the group consisting of halogen,-OH, -OR’, -C(=0)OR’-, -S(=0)NHR’,
-SO,NHR’, -SO;R’, alkyl, substituted alkyl, -CN, -NHR’, -CONHR’, -OCONHR,
-CONHSO;R’, -NHCONHR, -CH,OR’, -CH,CH,OH, alkoxy, substituted alkoxy,
aryl, substituted aryl,

R’ is hydrogen or C;-Cs4 alkyl; C3-Cg cycloalkyl, aryl, arylalkyl, heteroaryl,
heterocyclyl, aryloxy, substituted aryloxy, -CF3 and -OCF;, two of which may be
attached to the same ring carbon atom provided that the resultant compound is

chemijcally stable;

or a pharmaceutically acceptable salt or stereoisomer thereof.

[0009] Preferred compounds of the invention include the following
1-(5-{[4-amino-7-(1-methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-yl]carbonyl }-3-
pyridinyl)-3-(2,4-dichlorophenyl)urea;
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1-(3- {[4-amino-7-(] -methylethyl)pyrrolo[2, | -f] [1
,2,4]triazin-5 yl]carbonyl
W(}pﬂﬂemyisyzs [ -(1, 1-di net hyl et hyl ) - 1- net hyl - | H@EHUD82006/644756
5-ylJurea; 1-(5-{[4-am no-7-(lI
-nmet hyl ethyl )pyrrolo[2,1 -f] [
']

1,2,4]triazin-5-yl]carbonyl }-3-
pyridinyl)-3-(2, 4-difluorophenyl)urea; 5
1--(5-1[4-amino-7-(l -methylethyl)pyrrolo[2,1 -f]
[ 1, 2, 3}Brila=zinminG Ty(1} methyliy)dyr®lo[2,1-][1,2,4]triazin-5-
ridin - 3-(2- £l 1o he urea; 1-(.3~1[4-am pos.7- (|
Pl Rty e Pot o SR S P et vt B3 ada
yl] Caflhl(ﬁn{}{h}anﬂh@Wdl)-mE W)}Jy@n@nqu-ﬂtl P tthidkinds-yl]carbonyl }-3-

I—l-p%;};i\zol r‘?&@%ﬂyﬂe)‘*pyrrol o[ 2, 1-f]
[1 2, 4] 3 %h{héﬂ@%@ﬁﬁ §py§mlé[9 {1%1 %4]tnazm— ~yl]carbonyl}-3-

pyri di nyl 4-chioro ur ea,

Psgmﬁ]nylﬂd-@-ﬂuomphmmetayl ypyrrolo[2,1-f] [1

2,41 bR YL B0 o ctorz) Bk Alsaee

Hﬁrb&ﬁﬁ}ﬂién}ﬂ%ﬂ-(ﬁbﬁzh{)}ﬁ‘oﬁylfﬂ n{ethyl 1H—pyrazol S—yl)urea
124tr|a2|n5 bcar yl}

1 et oo Beminas O BERY IS ol 2ol b2 Ji PiatiazS-yigarbonyl) 3-

t hyl | - |
%iﬁigg@ﬁﬁ%m&obh&%ﬁlﬁlem 4yt ?Ima;l% s propyn

car body(Sy{[4-apyino-dh -ﬂyﬁ?ﬂﬂlﬂmlh}mﬂﬁﬂﬁdr ﬂbh%#}m)a@me%ryl]carbonyl 3-3-

E’%‘(‘é?ﬂ’@ §?§$’a§8{}‘?ﬁﬂ§/§%oh;ry' et gyl)pyrrol o[21-f] [1

pyri dllzﬁﬁl—«,’)[431nﬁ1§le{7g(1|(-féietl@'lellmpﬂwfo)lmelnﬂ[] DA azin-5-yljcarbonyl}-3-
a |

Dy Tt 3= apthy oo R e

5 Car hq&yd{hpﬂl%ﬂwlﬁrﬁc&%eély%&%m% l %010[21

%4amno7|sogroy yrrol
Z; ]Ttﬁzllhi'l}’h}-@l;ﬂn}' ai“Bmfiﬂp}’Bf% -d}chlorop enyl)urea;

[ 431 Ea?nlsg {7[f (%’%E}g{n}ﬁy x{eﬁl@{]\)ﬁﬂ%’] I%)H‘foq?[% 11f]$f2{4]tr1azm—5 yljcarbonyl}-3-

b&mamékl)a-[bﬂnﬂﬂfifonyétll!ﬂ?!ﬂﬁﬂmhre}l phenyl) 3 -

(1, 1-djnet hyl et d 0
BT e @Wﬂﬁ!ﬁl?ér@ﬁ 2 fsiazine-
B?cailb(frﬂyl)bh&nﬂ) g-](k,ﬁl-cﬁzmﬁr@henyl)urea,
yl )car bonyl ] phenyl } - 3- (4- bronogzhera/l)urea; .

L5 e Bl e iRy POFO R 2 AT rzin-5-
[("%"%yéﬁ%gﬁ%%w ﬁtyk&ﬁﬁbmﬁ%ﬁraz! gl 5 yl )urea; 30
1- { 3- [ ¥t anoing-bf bmspytetbylparaof?) 1-fl{1,2,4]triazin-5-
%ﬁ %bélli]“)%g{} kg E?feuggﬁ%i%tﬁﬁ? [i]y(b}hy%roxyethyl)-1H-pyrazol-5-
yljurea;
1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1-f}[1,2,4]triazin-5-
yl)carbonyl]phenyl}-3-(4-bromophenyl)urea; '
1-{3-[(4-amino~7-bromopyrrolo[2,1-f][1,2,4]triazin-5-yl)carbonyl]phenyl }-3-
(3-cyclopropyl-1-methyl-1H-pyrazol-5-yl)urea;
1-{3-[(4-amino-7-bromopyrrolo[2,1-f][1,2,4]triazin-5-yl )carbonyl]phenyl }-3-
(2,4-dichlorophenyl)urea;
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WD 2007/ 061882 PCT/ US2006/ 044756 1-(3- {
[4-am no-7-(1-nmethylethyl)pyrrolo[2,1-f] [ |

WO 2004p6x88nzi n-5 yl] carbonyl } phenyl)-3 PCT/US2006/044756

-{3-cycl opropyl -1 -[2-(4-norpholinyl)ethyl]-1

H pyrazol -5- yl}urea; 1-(5-{
[4-am'no-7-(1-msthy|ethyl)pyrrolo[2,1-f] [

1, 2, 4]tr|a2|n 5-yl]carbonyl } -

pyridinyl)-3-[4-(di methyl am no)phenyl]urea 1-13-({

f4 am nd=(3= {[[SﬂvdnﬂﬂtMymaﬁW}ed)yl)pyp}o?q%;e]nﬂFujz,]a,]mahglg)[ 2,1
L b fReb 5 Ryalereopnl PE Y s gptietiat - Hpyrazol.s.

1)‘1%@6[&(4 am no- 7-i sopropyl pyrrol o[ 2, 1 f]
[1 2 4 Ec{ﬁ%l n- 5- ﬁr@car bonyl hen}/ - 10
3- ]'I)‘l%ﬂ’lglg olo[2,1-f][1 »2,4]triazin-5-yl]carbonyl}-3-

2,1-f
{ﬁ"{z“‘”‘ﬁ’f[ﬁé‘?ﬁﬂ%@%mﬁ?ﬁaﬁwpaﬁ[eny| ) -3 - phenyl urea,

1-{ g [ {'ﬂ'&ﬁ‘i-ﬁ@lm Vs[épidumthylpzlynm?Dbfhpgmfl]éyupynolo[z 1-
[2 -2 ﬂtﬁ%}(‘g?hﬁ ur%lgp%e&}; T—%- 3pcy% c}/propyl -1-methyl-1H-pyrazol-5-
)l{réaﬂ, am no- 7- i sopropyl pyrrolo [2,1- f] [

car bonyl ] phenyl }- '
[ 2- (ti*?ﬁ@b%‘m ﬁyg%%ﬂm%/rfc]dgb”al 31/111 }2 ;4]triazin-5-yl)carbonyl]phenyl}-
{£€2{,4-41c‘iﬂ6169he};yu ropyl - pyrrol o[ 2, 1- f]
[1,2,4]triazin-5- yl)carbonyl]phenyl} -
- (3~ ekt opreingt 7 ﬁ&@a@pyﬂpmob{%(lﬁlﬁm n}mazmssopropyl -

=

| %cglgpb%@}%%gﬁﬂé%%ﬁné%t :r;e?ﬁg/lnpﬁemz/f)) urea; 1-

{ 3-1( 4L-é3n[weamnosbwo@mﬁyiwfrbw[@h2ﬂ¢1 3 k]thazm-s-
RO b s )
{3 {(4-@3n[@earﬁmsnwcgmﬂy1%o@ 2l 2ertr dlgdiazin-s-
car bonyl | pheny {t
)ﬁéraﬁ h&lﬁﬁ Z)Y-lg orcggethyl)phenyl]urea
1-{3- - -
ot ?‘?ﬁﬁ“‘é R o S i dineg 4. i m
ﬁzg,ria Mepm}eh(3-methoxyphenyl)urea

i [2( j] r galr%l_n g-5£§ %Wbéﬁ(?ﬁ’?&iﬁén@[ﬁfg ]é]tri@am-S—

{
[
Deggho 33- 7- | - |
?’Zeqitfr]iﬁﬂ;nga ﬁz;l éécanlgl{Jen gh&g i sopropyl -pyrrolo
yl ) car boniFagHERTHsontopsl-prreleihitHr2miirzang! | ur ea;

%Bézﬁzér??%g?ﬂg) =3Lc4-A000BR%LyTRYL ol o[ 2, 1-F] [
-{3-[(4-amino- 7-isopropyl-pyrrolo[2,1-f][1,2 ,4]triazin-5-

yDcarbonyl]phenyl}-3- -(4-phenoxyphenyl)urea;

1-{ 3-[(4-amino-7—isopropyl-pyrrolo[2, 1-f][1,2,4]triazin-5-
yDcarbonyl]phenyl}-3-(2,4-dim ethylphenyl)urea;

1-{ 3-[(4-amino-7-isopropyl-pyrrolo[2,1 -f][1,2,4]triazin-5-
yDcarbonyl]phenyl}-3-(1 -naphthyl)urea;

1- {3-[(4-amino-7-isopropyl—pyrrolo [2,1-f][1 ,2,4]triézin-5 -
yDearbonyl]phenyl}-3 -[4-(dimethylamino)phenyl]Jurea;

1-{ 3-[(4~a.mino—7-isopropyl-pyrrolo [2,1-f][1,2,4 }triazin-5-
yDcarbonyl]phenyl}-3 ~[4-(benzyloxy)phenyljurea;

-8-
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yl ) carbonyl ] phenyl} -3 -[4-(benzyl oxy)phenyl]urea; -8
WD 2007/ 061882 PCT/ US2006/ 044756

wQa2¢03/061842 am no- 7-i sopropyl -pyrrolo [2, 1-f] PCT/US2006/044756

[1,2,4]triazin-5 yl)carbonyl]phenyl
}-3-pyridin-3-ylurea; 1-f

3-[(4-am no-7-isopropyl-pyrrolo [2,1-f]
1,2,4]triazin-5- yl)carbonyl]phenyl } -3-(1,3
- benzodi oxol -5-yl )urea; 5

1-{3- [ ﬁﬁﬁ-m@-w@prmywm[mﬂ&]l[lzz,iltﬁizin-s-

b i et hacy oot

1-{ 3-[1¢ es@qjlumz 755?21;%%% bfrﬁbffo{?'lgﬁ[a Aatdiatin-5-
]yl)gérl?%’ iﬁ&ﬂ“ )r"é’&nZQf}w@lpﬁm})me;e utically .
acceptiaps. f(4seﬁﬁfrlot'}"%'bﬁﬁ{?gt-p oo PRl DRk S no are

definitions of terns
ypewbpndinticon} 3Fh?anaphthylaureatef| ni ti on provi ded for a

gr oup 40, rmher ies t roup or term
through{) i@taﬁnmgpe’c,s {P-‘é‘i‘i"liog%i\?] P}azé)‘?‘ as part
gﬂcabmﬁﬁjhegquLagblphaﬂgqe;ﬂuggéwerW| se indicated. 15
[0011 I;)g‘term al kyl " refers to strai ght or branched

chai n B%?*H?‘?dly%ﬁ%ﬂ%ﬂaﬁ%ﬁww@ups of 1 to 20

car bon atons, preferably 1 to 7 carbon atons. The

FOL0FS 1 95 K055 Ao LT ISR Lt Ky
grobfp to 4 tarbon a
5Ctaitlpg{ é’ilje antikigl definétier pr Ol\’ﬁieﬂrfOﬂil Ebdupgfr%ﬂh herem applies to that

g%gt It uen&n&y%1 u%ﬁ{hggp g?%}mwa’r"b%llfy;% BRIt of grpther group,

anlessnathierwigdindfcatedxy, al kanoyl oxy, amino, al kyl ani no,

h mng, arylal kyl am no, disubstituted amnes in
W n'gheztegﬁﬂ ‘atkyE usars fm@?ﬁlghtaré)rg@he@t:Mnhnmmsnmted

i
Hj*dﬁééarb@'i F}ouBE o ¥ 8b ¥¥bon 2 gi:ﬁ? nox%]mgnf L RIoH The

ar al kanoyl'am no, substitute
expessian fflever @kylf aefiersoto wishisttitatad eﬂcyhgﬂiubﬁ $19) k@mc&%on atoms.

29.1 t h?i(;}%d Lg Ir“y sﬁ't%ﬁ%ghlkgf’yrpgﬁy :%(?ﬂl m%roup substituted by, for

%tialnypls,l,drfecmfdmr sab;ﬁtaeﬁtﬁ csmth as, Hald, Byld0xs ULk OB loxo gaﬁkanoyl

sul f on S substituted sul f onam
{ ﬁk goxye 5‘?’5‘&9« ky&agp@gmlmgo(‘)aryl@myﬂ-@nmo disubstituted
a&ﬂiﬁ&ﬁ mwhﬁﬁtﬁag AR sEbsBitue hé%&ed %{%ﬁ&/ aryl or arylalkyl;

Har yl al kyl or cases where there are

ag%w 14Ri8At Foglamire amﬂkmgéammel :mhs’auhtéd amlajykammomblsumted
laxrﬁﬁd/'s% ted W )7 Substjtute l.,
:g%am di"no, etee%!{)%g ik MOI ﬂ%}‘f’ ary# el A7 l§5fl i,
kivl{hiona, lardthjéno, amlakpntmbno,pukymﬁﬂwl,,mﬁymfmyh arylalkylsulfonyl,
SK&Yfrohﬂugcyo k. gp ¥br]%H2, su%gtltuted sulfonamido, nitro, cyano, carboxy, carbamyl,
€.g. CONH,, substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHarylalkyl or

cases where there are two substituents on the nitrogen selected from alkyl, aryl or

)

arylalkyl; alkoxycarbonyl, aryl, substituted aryl, guanidino, heterocyclyl, e.g., indolyl,
imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, pyrrolidinyl,
piperidinyl, morpholinyl, piperazinyl, homopiperazinyl and the like, and substituted
heterocyclyl. Where noted above where the substituent is further substituted it will be
with alkyl, alkoxy, aryl or arylalkyl.



10

15

20

25

30

30 piperidinyl, norpholinyl, piperazinyl,
honopi perazinyl and the |ike, and substituted

whedenesyrl yl . Wiere noted above where the subBCT/USZNG/044756

is further substituted it will be wth alkyl, alkoxy,
aryl or arylalkyl. -9 WO 2007/061882 PCT/ US2006/ 044756
[0013] The term "hal ogen" or "halo" refers to
fluorine, chlorine, bromne and iodine. [0014] The
term"aryl" refers to nonocyclic or bicyclic aromatic

h[yamc ar bige tegn Shdegérdvarrihalo™ refedsoGRICRIRE, EHIOHR., erorhiﬁ% and
g gePortion, such as phenyl, naphthyl, 5 bi phenyl
an glphenyl groups, each of which may be substituted.

[[0014]) ThehetteruT 4 yedrkyd foh&dy2lis of 91c§911 &%&aﬁ% Hdrocarbon

substl uted aryl grou bonded “directl ﬂrou

HRYIS Igar"b‘aﬁa tq; | Farken piops,in th Oog®]miﬁme smcéramphenylL aaphithy],
rmﬁlﬁr@lﬁﬁuaﬁh%ﬂlgrmpsai U By R glioup bonded
I koxy ¢ gu batinlietly,

directly throu roup oxy or

dPAbYy . il@le[t@m‘fe}xyralgarf mfers t@ gbstyf] btlta@dbsiftl)’tlled afy2 beS  bonded
t ubstit u or exa e, one
fcﬂgrl?r@ﬁ%ﬁg-}ﬁl;@? %l{l)cgls%rﬁgﬁ %‘g kﬁ‘ﬁzﬂsubst it u?gd al kyl ,

d00x]y| , Thehed taryRety” AtkQRY bn af k¥ Q%hﬁﬂ{ﬁgﬁ %lg{l g&&p bonded

tadﬁkfy‘{% H#Sﬁé%lﬂbﬁl;g%? H%ngb%%hg%@!&tw al koxy,
qoéemoy | Thaltéﬁﬁ{l%mmtedaa%l“%%r oAl g1 0% S&ﬁit%gbi’, for

al kyl am no, aryl am no am no>
FRamyplea ABS foafeun substihieots, suah ley hlkyl, Gubstteicd @ukym | dlkhyl, substituted

al koxygﬁﬁggfr%% bsn&ﬁﬁg A k%ryl aﬁ”@%‘%ﬁ@éﬁ&’l arylalkyl, halo,

mt}msuhfeﬁnydyamﬂwmmeldhirp Biy@roa§] alkoxyalaHassil 1 Qiih
and the [ike. x}?’he su% tltuoe}goxyr’raa?’loxy’

ABPER Sniofi it ayamyan. omjstkoiamsno bk amino,
alkianaylamed s @iip], alldthid) Yﬁ-eld@ rrMJ:ro oéfaﬁ[) yéta%olg(&r Far[)oxyaﬁlyl carbamyl,

Teterm heteroaryl n ol

SYsarped alkylBena, @ndﬂmrp) zﬂﬁlsmfonsémm mlfoﬂikt 8did) s

al.“?;‘gp‘.’“?‘ OSSR e ik AL RIREL b fucer

swhsépted by hydrospshal iy eaueasmtammgp dikghyl, h8ast 1.
n for exa pyridi

cO , e,
ﬁﬂ{ gz oa{ﬁmlen a 8*‘3 0“91[ GP'E5 toﬂﬁ‘é)Ht’@PgﬂpY %lmé‘éﬁwd araghaicsgroup
foy estunpleg Rthich ishrached r
¥ zﬁz’@ v ltsoms O S RE P BB Bicyiic, or
& “ﬁiﬁéﬁf {righel §F lzng Bysup.5vkigh b@matalbmne hamcmgorﬁ aad at
leastfoper aﬁBblﬁ 0 te ubstij tu
tioRidlc Mt&n%ﬂ%ung?gléh%rgggn @PF tgirazp tkb gndazole.

al kenyl" refers to an gro 1
0919k X anphrecterry alkeny i wefes to stratghe ot BI;anShHZlh:haﬁm hy@b&rbon groups

SO BIPKY carBbk Qt¥ns, Bie%%a&%{r 2to 15 carbon atoms, and most preferably 2 to 8

carbon atoms, having one to four double bonds.

[0020] The term “substituted alkenyl” refers to an alkenyl group substituted by,
for example, one to two substituents, such as, halo, hydroxy, alkoxy, alkanoyl,
alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio,
alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, substituted

carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidy! and the like.

-10 -
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al kanoyl oxy, am no, al kyl am no, di al kyl am no,
al kanoyl am no, thiol, alkylthio, alkylthiono,

wa@bkdoghersst onyl , sul fonam do, nitro, cyan, carbP&EUS2006/044756

carbanyl, substituted 30 carbanyl, guanidino, indolyl,
i mdazolyl, furyl, thienyl, thiazolyl, pyrrolidyl,
pyridyl, pyrimdyl and the like. -10 WO 2007/061882
PCT/ US2006/ 044756 [0021] The term "al kynyl" refers to
strai ght or branched chain hydrocarbon groups of 2 to
210023} bonTlae tors, “alkyejErefelytodtiaipht br EABRE HaBiBydrédbon groups

ferably 2 to 8 bon atons, having one to
ot C2F sREOR alous: pkstesh Disel s St sioms: ndmet preferably 2 to
atdrbory htontseh@visg bie aNfoat kil bofdQuUp substituted by, 5
fﬁ{?i aml.e, a substituent, such as, hal o, hydroxy,
(10321,

. alheiRBY “Substireted gikyryl) refarsitnan alityinyl gmviup substituted by,

RIS SRSt e Pkt by, aancvtos,
cYBHe, a]écalab’dmy,,didkylamiyé,,allsaibylamiﬂcb,&ﬂio@,aﬂlbﬂﬂ?lé,,alk)ilthiono,

EDRIR B oo il ot
aguanidieo knkBetertbRy¢190 23 inlRz481, rﬁ;r"y@)tﬁiegﬁﬂ, ﬁ){%z"oéﬁ?f)ﬁ{&idyl,

|y substituted, saturated cycli

to opt. anﬁl )
%@&&FYH&H Yigng ey bkens, preferably containing 1 to 3
rioogs) andrnd th@n Zcfc%a@l@ﬁs rétffs to %%gg%@é&%hsggg%tg% saurated cyclic

further fused wi t'h an ‘unsaturate
yegocarbaingyptegns ppferablyl coteniningl1ap 130f¥yds,and 3 to 7 carbons per

S
: I . | oh |, | oh I,
T By Y BE Bl wRrishietepnca Gonknsartmih fne.

Eeeemylanryyerdipssinbintie tUa6pBpYY) 64 168utPN 8y QbpdMYIC et iyl
gcrgydgg agcdglscribedlgabml/e, or. one or nore ‘groups
SEPFRE 80> ¥clorepll. ayglogdedeqybrand adpment]. Ehemplary
tsebgitucits I RYdHetrmo Ko qheterocycl yl”
refer 1o an _opt ieoﬁé???%glﬁggtlgutagg?&gg’fe?f}g%va ﬁfé?ee Inore
FFOuRsdeserbadabove poakly! sibstituentsar omatic cyclic group,

f xa P ' 4 Lo .7 ne red nonocyclic, 7
L e s e M Ragro TG 5 Hampera Rer to an
topHieyally substitugeds fidlyesaturated o uhaguted, 8R%MatRM nonaromatic cyclic
:éi% Qatom | ? at, .| ﬁ:\ast4 on? carbon at om contai ni ng

nﬁi SCRTPIGH VPR 15t Fof aneseliresd wonegystip. € tnt ingimbgred
bidyetief @ratoat 15aHetiBMRd tricy21ie Ii‘in% SHRERT Al S§ !ﬁ%gttn(%g

%gzm nitrogen atons, oxygen atois and sul fur

FRAPTRAR AT 1RSI carRonApmenontadniag omgolach niny ofkischeterocyclic
UpdbitdiNinB & HeXdrg) it en het eroato .

(r%gf/ al so lolg i onalrlgél/téglgmggﬂaﬁgf’ej:%ri izg%?r R) s selected from nitrogen

REATRS: OBy aforgs et swllyr dbemayt wikeh dik witrogety altEs 210 Ak RMatoms

Q{ayccﬂ‘srobﬁlionafly% oxidized and the nitrogen heteroatoms may also optionally be
quaternized. The heterocyclic group may be attached at any heteroatom or carbon
atom.

[0025] Exemplary monocyeclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, homopiperazinyl, 2-
oxohomopiperazinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidonyl,

-11 -
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[ 0025] Exenpl ary nonocyclic heterocyclic groups
i nclude pyrrolidinyl, pyrrolyl, indolyl, pyrazolyl,

wW@x@vaens8y pyrazolinyl, im dazol yl, i m dazol i nRET/US2006/044756

i m dazol i di nyl, oxazolyl oxazolldinyl, i soxazol i nyl,

I soxazol yl, thiazolyl, thiadiazolyl, t hi azolidi nyl, 30

i sot hiazolyl, isothiazolidinyl, furyl,

tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,

pi perazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
ﬂﬁ&-,oagmyyjdyl W@M@mlﬂﬁmmyﬁﬁbzmyl tetrahydropyranyl,

2SR 5555 i SR DL o s

pymdngotqlmwaammmydiwl 1%«5%@};@1; di%)é!u'l)m ﬂbr;ﬂYAzolldlnyl thletanyl

r.i dazi tet ahydr opyr an nor pho
qﬁf f %#P Fﬁ%ﬁﬁ%séﬁéhgh¥¢ SU|$OXIde

t[jpb2épr P @Jehﬁﬂiry%g{( gt@ Exeter(}cprgl“ gi ?19 1rrc?uc%rgj3 -dihydro-2-oxo0-1H-

tetrah d 1-di I en
ii5delyl, mqtbnanfylly blehZ(EétaaOﬂyl,,bentd‘thiehﬁhﬂhmut:lidhﬁﬂ' Biinolinyl,

acP.SinJ] Hﬁ?ﬁ—l}% grb’otgyd t%&ﬁﬁ')%lﬁﬁglﬁ?%&%%g&dﬁlxﬁ rTb.pelnglrnglldazolyl
Z)eazmpylngm{l,anﬁelﬁ)ziﬁyllbbnzlo 1, ¥hrorRGHi Aot ae Rl Y ]cmno}m 1
benzoa? ¥¥i benzot hi eny %gpnuclldlnyl dui no %

b Yndeasi b pyrplspmEH s S Binyicicty s faro[2,3-c yridingl,
eS| Iltlﬁ]b ]Q@%o?%/?%ﬁﬁ?&% bcﬁﬂjz Bkl a:ath)lfl dihydroquinazolinyl

|ndoI|2|nyI enzofu counal
&FUehas Wlhydffixﬁma’lulmﬂolm}’ﬁd&mZispthlaWﬂI bemmkaﬂﬂ&l,

L ot
hgxdh@:dmll dﬂUHSdhenﬁmfﬁMrdiﬂiﬂrﬁBélﬂoﬂﬁﬂ 1, &15&'@1]3 othiopyranyl,

4 oxo |nazoI|nyI) benZ|soth|azon
rA}IZ| so ﬂ)gﬁ » Sy Apbenzrmsamlindelingl, indazolyl,

mm@p,yg@ﬂa&hnyb anpRinyHazR) %whﬁﬁﬂyﬁiér%lnw puiiasl,

benzodi oxol yl_, dlhydrobenzofll

#vh %HWEMW@h?YI te@ﬁhﬁ‘ﬂ(}@@nﬁmﬂhﬂm@mﬁmy,It};uenopyrldyl

@hg%ghgg?p E%;anyl sul f one, di hydrobenzopyranyl,
azo

i ndol i ny 15 i sochromanyl, isoindolinyl,
T hyr Edemplary qﬂl‘lishﬁieﬁt&l 1ﬁ<ylhde Eh@@f ﬁ’lBVé alkPildy! aE‘Mlalkyl groups as
9%&5%8&¥£o é% U|nazoI|n tetrah drqu|noI|ny

I eno AN e‘ﬁ OPSFi PS eF‘Fﬂ‘?SH RVe h%/iﬂky]amlétstuthglts
[odaes] | OQPSB] 1na>&ﬂw£1%rs)‘n&?l\épﬁétbltdé§a§r§ SR agg%a&ncgeg agd griridines.

Eﬁ{g al k or aryl al kyl groups as descr
& by *’etegmo &@@Osx@,@rmtgé'wrémecmylm@fs to stable, saturated,

L1
e ooy oo s el Ao B ot BiiunsS that contain -

[ detposs. Testicwanty, Thanbduc}&sl admomcr}@hc @ihg coAfaRARY S Iogb atoms or a
rate ti sat uratea or
Eﬁ%%%cﬁ?ﬁ%’ AR SIS R0R swiflevtuce Sesiogs migloreeeid
cxsietaityl, eycld;%naﬂmlolﬁaylt, bﬁdlbl%ﬂt&h dﬁlpal%lﬂ,&awﬂ@scycl -

or atons or a

%pll r|n containing 5
ﬁgy 3"’9 gm Qptighaks subsutttt@cb‘l as iteifere o Taachasglelic ring"
@Yﬁaﬂﬂi’c?&&  herein indicates that the carbocyclic ring may be substituted at one or

more substitutable ring positions by one or more groups independently selected from
alkyl (preferably lower alkyl), alkoxy (preferably lower alkoxy), nitro,
monoalkylamino (preferably a lower alkylamino), dialkylamino (preferably a
di[lower]alkylamino), cyano, halo, haloalkyl (preferably trifluoromethyl), alkanoyl,

aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl amido
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25 cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl,
di hydroi ndenyl and tetrahydronaphthyl. The term

wO oprioenssd | y substituted” as it refers to "carpPODyYs100€044756

ring" or "carbocyclyl"” herein indicates that the
carbocyclic ring may be substituted at one or nore
substitutable ring positions by one or nore groups
i ndependently selected from al kyl (preferably |ower
al kyl), al koxy (preferably |ower al koxy), nitro, 30

r(praﬁa’akl)yl lawbmikylmm:fde),altithyalldyb @ﬁéfefdbkwh ower@lkoxy[lower]alkyl),

s ek ot aaBiaoEs Foa iRk Ak TR IRy Greferaby o
ab%@ﬁﬁk&lcarbéﬁymﬁ?ﬁiﬂaoﬁyi (IE;'/ Al dﬂéﬁén?g' M%g;g%%lg fgtlonally

di al kyl am nocar bonyl

Pastigsed be/ el tower gyl earnér awryalkexegronpky| anmi do),
|
Tt o it st (A BRlot S shallBlotle i, R diirbecn.
goaslicar Hihay:bnmu(nqlrr ﬁﬁ‘fermblayl rﬂa;; foomesalts wrl]uch elzrse also within the
| kyl nd ar refera en sali
Fro¥e SamRoRLrR I At aieiet SreeHaBly GBIt kie physiologically
aickéﬂtalﬂeﬁsah@\é% %@k&w alel g Dthe? sBl@@é’?@]alsEh%e ré@ in isolating or

"het er oat ons” al I include oxygen, sulfur
mmgeﬁhecqr@mﬂsvﬁen&m@umS of fornula I rmy form

Slﬂbﬁ m'ﬁgﬁﬁhﬁ’ﬁgﬁﬁ ot C;}F I e%?’g’bﬁ%gt %?thte'alﬂca% metals such as

invention
rsodiunpiotzssiply sndlitbiim awvitly alkahne pardbhe}alsaichaiszakeium and

preferred | t hou ot her. salts 2 | so usef ul
BheESar il SEst beri i 5 e eBholitibe Rt ambtiedpyridine
| avd@iitih6 Beidd SudtOAAREindes 1ysaEadnHe 1iRE. S§0EHRHIE chn BBYormed as
formsalts with alkali metals such as sodium

ﬂ%loéi‘é’s‘iodh‘?sgﬁéfﬂhdtlﬁl%\imw th alkaline earth netals such
g@(ﬁ £l Ci 4ReaBhpo EH@&&?T&%WM mg%ﬂﬁlgélgﬁ\gﬁﬁgsvag&grbf%%amc and

i cycl ohexyl amne, tributylamn pyri
dobrgenisiecidsaSugh galtﬂ inelude ylmsn doramed witle htydﬂogen Shlotide, hydrogen

IS BRI AR SP oD bt 5 cvac

Se@ict snalkit lacid, b&[zleﬁésmli@ﬁjcﬂfc@rﬂﬁbﬁeﬂé&dlfohﬁ%ﬁ?dﬂ&va&i@hﬁ Sthers (e.g.,
Such salts i ncl Ede those formed with hydrogen

JHIFEEs-los o JeHIespiagRtER CltAtES alfrémcfs@laetzoaw@scorbates
Sgdhéﬁaﬂe@ aﬁ&ﬂ{é me? ekhéh @a&ﬂsdzan ok iph ik &%ﬁ%ﬂo%&as@'skllled in the art.

oxallc acid eic acid, benzenesul fonic aci
t1803Hnes dn padition qovidterions (imico sdtsti) ey be (fernged.

bt = APHBSENAER: PR REB AN IEBL e Sy,
tdmatdm;bdeﬁ:d &theh 1rsmd1ﬁs:tura m)r hepﬁrermdba&tiaﬁg\mrd forinh e
Scbaltj Led éf%o%?p%u%ﬁ%yegg MQn?%gllgtgieo rPcZe\gmailttgé iogsrélsble
St Eiebmer®hg thdir hhﬁtuﬁé%”ﬂ@%’i’?l paftfculally dnitiih@dlthe racemic forms and
Itknlg 1esr(])tla{tgc{] ox?tlcal isomers having the specified activity. The racemic forms can be
resolved by physical methods, such as, for example, fractional crystallization,
separation or crystallization of diastereomeric derivatives or separation by chiral
column chromatography. The individual optical isomers can be obtained from the
racemates from the conventional methods, such as, for example, salt formation with

an optically active acid followed by crystallization.
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contenpl ated, either in adm xture or in pure or

substantially pure form The definition of conpounds
w@ewaoneissy to the invention enbraces all the ppeSEURI086/044756

25 stereoisonmers and their mxtures. It very

particularly enbraces the racemc forns and the

i sol ated optical isonmers having the specified

activity. The racem c forns can be resolved by

physi cal nethods, such as, for exanple, fractional

dp 3¢lal | |C‘z<anpamds of Eranudd i vy alsoGays paddrh ﬂiﬂxﬁn Any compound
chiral

fﬁ{,{ﬁr@o el LG8 vat i ves separ ati on
fONBL 0 fna‘ﬁm 0 H*ﬂ%‘q%ﬁa? braaetye agsnt Z*eﬂ theeprapeund for
Formie Ipbtaprodehef withintthe sdpe 28 %ﬂﬁﬁ efule @U&Mb‘ﬁ

C[g&%ﬁml onal rret hods, such’as, exanpl e
f ti orY 3Roup forms ofprodmes weamu kmomuﬂthh@ktl Poe @xddiiples of

cgﬁyh;% Rdrig 8drivfives, %’é MO 2007/ 061882 PCT/ US2006/ 044756
[ 0036] Conpounds 0 ?ornul a |l may al so have prodrug
forns.a Any @maﬁarowm editéd bpEl. mﬁugdawotmd@viék V@85 Pand

PPt LR GHE 1397 obr ks ipeRaNiddsss el Ghcademic

Phhessj 1’98§|)1| on. [0037] Various forms of prodrugs are

wel | ﬁown r}the art. For exanples of 5 such prodrug
deri vadVi ves? §’é’éo"l‘é‘¥f Prug Besign api Svelgpmerrleditd tyyKbsgaard-
Bufyéﬁaﬁﬂdi Hugd sa&aec Y« t »
Enzynol ogy, ? hap188§5 E%E%E%&Pqﬁa%?}’?fpw by H.
@ﬂmégaar‘émddérﬁ% (W?@samd 1985) b) A Text book of Drug

Desi g and edi t by, ard 10 Larse
and HIE Bundgaar Cfncgd fﬁgsqeg’r\’e VA3 |8e:b‘t3|8c§ﬂ1992)
of Prodrugs " by H. Bundgaard p. 113-191 (1991); and
@ g] gd ald dvanced Dru Dellvery Revi ews, 8,

0381 1 ol sHiot beundersgancithat fokvases (s hydentss) ofthe
tdsmpoﬁms\batf&smﬁs Tdre alélyazitﬁttﬁé dedpb % ?%%@a&?o’ﬁp ;i&?i”tg.ﬁdsof)f

ﬁSgrnulal are also with the sco nve
Yﬁ&ﬁ%ﬂ&fgen%réllsogmwnnaﬂ@ ageneral |y known in the art.
UTILITY [0039] The invention is based on the

di scovery that certain pyrrolotriazines are 20
inhibitors of protein ki nas,eﬂLj[l'gme specifically,

b |Ot~f| azi nes su t hose described in this
pr?v ﬂt i on'S AP ‘F%@S%rs Gt Beliscpremithet certamayeedetiiezings are
inhibienbef prottfm ktrfaﬁesT%feEHﬁeEi‘ﬁcﬁlfly R;tﬂaﬁne Jﬁ%ﬁ%s those

nhlch be useful in the't
‘é, 7P¢ Plat?l}sx}év"d}t?@agh@lttth%pr@we mepmn dtarase actnatygcrfahérﬁbers of
by TRIE Fahilyef ?ec@f)to}éj ®ftfese inhibitors will be useful i in the treatment of

proliferative diseases that are dependent on signaling by one or more of these

receptors. Such diseases include solid tumors of the pancreatic, prostate, lung, head
and neck, breast, colon, ovary, as well as other tumor types mcluding multiple
myeloma, melanoma, neuroblastoma, gliobalstoma and acute myelogenous leukemia.
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, said
pharmaceutical composition is expected to inhibit the growth and/or metastasis of
those primary and recurrent solid tumors which are associated with TrkA, TrkB,
TrkC, Flt-3 (Fms-like kinase-3) and Tie-2, especially those tumors which are
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receptors. Such diseases include solid tunors of the
pancreatic, prostate, |lung, head 25 and neck, breast,

w@odoone1ssrary, as well as other tunor types i neCTIUB2996/044756

multiple nmyeloma, nelanoma, neurobl astonma,

gl i obal stoma and acute nyel ogenous | eukem a. The
invention relates to a pharnmaceutical conposition of
compound of forrmula I, or pharnmaceutically acceptable
salt _or hydrate thereof and a pharmaceutically
a%%‘éﬁ?%b’élepé@im‘t en TrkAt FekB, rRRCNENS, Ble-2 for their growth and

A d sorder | In particular
s R LEEX%T%C skEnble %“cfﬁf?o%ﬂwngwr?lg frepRictlemstpgnereas, or a
i vabiehi of ttlimer glpawirithadidé efuliple dfedsihs, :ﬁélan&rh&,%umwafé?&xa and

%?m [egPurrent solid tunors which are associ ated w
R TrkC, FIt-3 (Fns-1ike kinase-3) and

28%‘?06%325; E%T#%s%g%%% e°§“?£ﬁ?f‘u ot qﬁh?fg peRgifed the

dise 9f g sompewl ofithg Gornmula l,a)r anlmrxﬁaé&nlnchlﬂbeadcegfaBlMshltMeof in
Qﬁé ﬁﬁgufahfﬁ?é e Bl B efE lfa in @\g %S?tlg;l 0% gﬁﬁ}tatrl]grr?g[@gatlve

br east pancr eas,

.eﬁfccumangamubtoqdbe afipedl @ﬁ@h asn@haﬁ@ﬁraem eurobl ast oma
Thus according to a

[ Iastona 0040
W‘%‘H : B%fé‘f“%)ﬁo & ﬁ’é‘g‘P ¢ ehtheHeyantion ﬂmrgvs prestideti@ method

lﬂ'&leplﬁﬂ én 1i€draf
T

negd of éFCfatrﬂfémenbwtwh cbmpnssssadmumdnmrrgmcbammlﬁal an
f fe vvar m b] o
@ﬁ'eé’tﬁfead}ﬁé 1 Qrh e Sﬁ-@)'i)'uxc? B ufa[ {) %@B?IEHC fua:eatable salt

ani mal such as a
thereqfas definedihereinf beftve. |nvent| on there is provided a

"o oy it SE B dS in R TR B ik C. Kl fand Tie-2 kinases,
nempomidssnfclib inveadioretdn MWMRR f6HR Hes e&%?‘g%lﬁ%&éb@ glseases

Pifﬁl d animal an effective anmount o

ngcancgr. The hdeAvakrkBrandalk(: reeRptertkibvdses haﬂret been shown to be
& &.f B V|r ue,of thej
i ey T et P QRN ARl By, Srei i ghd Flevated Trk
FacARIgEssand cpsresponsting) igamls hahe also bedi repbri6d@th £ QatistP f tumor
E%E L%ﬁuﬁﬁ%&&ﬂe { of roI [ fler ative diseases,
f Ui ng ctanc S i N P&H‘éfe?ﬁ“k‘@f?’@@m&t puroblastoma
mmglscdﬂasmma hede l’he@éfbwleiﬁéciéﬁ A ARHBRSRGLATAN, YRR & Triec

ntunn d|n t hyroi d, breast, colon, an
i“f‘%%egt‘%‘ g‘l@%reaﬁaelﬁ@ff F‘@Q@@ﬁh@tr@pbmcg@msﬁgnﬂmga&om

aﬂ&:@ obBéih deH@f\i'@ FEcbﬂto?s %’ééeeéc%ﬁmaﬁgunhy oRr exgegteg 30 have efficacy

Iudlng mul tiple nyel oma, ne rea
‘8 £ ARsingle agant LR sombination (sintilghéemis| cﬁsbqumnally) Wwih other

Lhebitors of the TrkA TrkB
%Hr?g{&ﬁ&é k| n gltétgqgvl&*?stgave eI PRYED. pod pisplatine ot nent

190421 rmrEletam&lt-pldh&mmivmemﬂﬂidm@d e before may be applied as a
sole therapy or may involve, in addition to a compound of the invention, one or more

other substances and/or treatments. Such treatment may be achieved by way of the

simultaneous, sequential or separate administration of the individual components of
the treatment. The compounds of this invention may also be useful in combination
with known anti-cancer and cytotoxic agents and treatments, including radiation. If
formulated as a fixed dose, such combination products employ the compounds of this

invention within the dosage range described below and the other pharmaceutically
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either or both of the two receptors. These conpounds
are expected to have efficacy either as single agent

w@roo7/618827hi nat i on (si mul taneous or sequenti al PEY/UBEIDE044756

ot her chenot herapeutic agents such as Taxol e,
adriamycin, and cisplatin. 25 [0042] The
anti-proliferative treatnent defined herein before may
be applied as a sole therapy or nmay involve, in
addition to a conpound of the invention, one or nore

dchive agath Sithie s approted dbsaga rafie! CTonSptihds bR I may be used
Q%X&Sn%ﬁh'e d Q%}“aﬁ;Of the sinultaneous, sequentia

or ‘separ ﬁfgﬁgﬁ‘}ﬂ QAP 9 S¥toferde pemity arfl tgatment, including
aadiptitee When @fconfbiutioh8iA®Btion Tﬁﬁaﬁ%‘ﬁﬁﬁy@gs of this
uﬁé%ﬁtlon may al so be useful in conbinhation 30 with

antlibe ¢ tantinpancen) agennincludgreartyskranveh dgeanthabiRtuseful for
i ' L ALl . | at ed..as a.fixed, dose,
(Rt 5 Shel Hitudihe ol oMb bAE R e i RsRaaR i ¢

idistbylstilbastmlf testostehmerpedgiRond MR xLSSEINRIIB R¥NBRG e
b%ﬁﬁ%gggr gh rg%%euticalgy -15 WO 2007/ 061882

JeToRGPEE mEgsSirolaceigian mefpylpreAnisplongapethyktestosterone,
posnieldr) geamdnsoasNeisioffirik@sdhd Bydro rtoggstéfgﬁéj

se u%ﬂtl LIy, wi th known anti cancer” or toxi c "agents
gﬂvgnq gtgil i, eftﬁegp@ﬁgqnﬁg{neqﬂ%b'mdgoﬁeWneacemt@daipmkidé, dhtamide,
i&éﬂiﬂfeﬁ&,‘ Rladex; 'Iﬂé‘@&rlﬁc dglgergteh[iaosgﬁx%lnggrgggﬁﬁpt iﬂ.g{bitiogs, such as

"anti-cancer" agent in any Kkno

es@\IEGF antib&dieh e tasaaPymnt sridl fRANGSIesisAE Hsdiz @4’9412rrd SU6668;
RPIIOMAggé 17a-et hinyl estradiol, diethylstilbestrol, ?

Vel b B ANe43 9086 S S bid8, CPuwIAGAR sdrel OBP,7055; HER 1 and HER 2
rqpignat.e, .testol actqQn g . .

%g@gg?% grfbg%cgﬁg falé’{?- ﬁ%?%yqn&ggglﬁ Tsrgﬁ;ét’m%; %GFR inhibitors including

tinyib, ¢rbgindls, t ABKHEGF, BVEDITH(90) %Jnee, ahfl lc8fikir&; OBEs inhibitors,

0 I OXyprogest er one,
g&nqhn%‘;ﬁt%?zgm%?é72%9 1, ggpggl{ %3’3; pan Her inhibitors, such as canertinib,
RHB-669,[TIOUES, ARMesE, , |48 GW- S RIT68sc iiDibi

26 )Z, ‘lr?%%?[(?‘i agﬂ G\fNI Hﬁﬁk, §ic ln.leltOI‘S,

torem fene, Zoladex; m dprotelnase
¢-8hChieves sand/E@ycelnN(dbiatiaitsy; camx@%ic@ﬁtwniﬁé%%m Zeneca),

;ntib dLﬁgEgﬁé stin(r)) and small nol ecul es such as

B84 C gHE’S e AR e VIR PKBkinasaind i®rs, BIA k248 inhibitors;
EBCPERor RITER A8, AER bt HER 24 Lohibitors
including anti- H,;‘R“%Q@?‘{qﬁ%é@ﬂgﬁggpaﬂtwﬁcu&@%m Wwhich, by
IHATHtNg Ao 8o wdp nolid gehers] hber canbertdells GuicARXt B{Hepriving

B0 05 B GBI R 58 dobinoBicrcinonas on.

potifdsative; sinhibitoks alnotaresstbNikd recfiBr BOGindkind R Jinhibi
,..MAb 2C4, and GW 20?2& Srcn > itors of

-Ié%% v |88t§ . }ng? lgx Blm @Ftétg,%&eefs) sugh gs W@ih@,r\)incrisﬁne, vinorelbine,
o
rpﬁrﬁ%ﬂmgep@gaﬁlngg@rmm triert-bURPGRyGanbuiyl- Hedeacetyl-3 -
cgﬂggﬁ?)z%v’\ﬂi@?tﬁ?%&l-@%-&ﬁe@ﬂ&yggr%%hgl-ggc 1t£<r<135,| d—%snggtlmﬁrcarbonate
paclitaxel, epothilone A, epothilone B, epothilone C, epothilone D, desoxyepothilone
A, desoxyepothilone B, [1 S-[1R*,3R*(E),7R*,10S*,1 1R*,12R*,1 65*1}-7-11-
dihydroxy-8,8,10,12,1 6-pentamethyl-3-[1 -methyl-2~(2-methyl-4-thiazolyl)ethenyl]-4-
aza-17 oxabicyclo [14.1.0]heptadecane-5,9-dione (ixabepilone), [1S-

[IR*.3R*(E),7R*,108*,11R*,12R*,165*]]-3-[2-[2-(aminomethyl)-4-thiazolyl]-1-
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20 interrupting blood flow to solid tunors, render
cancer cells quiescent by depriving them of

wWoior/06i88n; castrati on, which renders andr ogenPCT/US2006/044756

dependent carci nomas non- proliferative; inhibitors of
non-receptor and receptor tyrosine kinases; inhibitors
of integrin signaling; tubulin acting agents such as
vi nbl astine, vincristine, vinorelbine, vinflunine,
pacl it axel docet axel ,

7n@m@thwtlwdmimlﬂrtpw}&,wm,;&mmm;;wﬂ&%dl%'iabicyclo[14.1.0]-
; CllI Xel . T . . .
gﬁ%;%%%%_ﬁﬁ%?%@gﬁ% é%{ly%%let]a?ﬁgfa GR prhibitors sanipyelifgrative cell

- cycle inhibitors, epidophyllotoxin, etoposide, VM-26; antineoplastic, e S, €.8
dgoolaeg%%- 3 -II.\I- dsbenzoyl - 4- O- met hoxycarbonyl - pa01 itaxel” =7
| CEORORSTRG | W POt Ertather v topetccarn B8t prosarkazine;

epoloRintesie; Blatia B dYok @S d  lati :
gg )? ai ig epot hlgllaol ne A des éiay%cggl?ﬁgsos%gﬁ @,Pc'[gﬁlatm’ carboplatin and

> atgRbighygipghe PSI;%’;-? mbyHier Sééﬁf]wffﬁ?h%ﬂito}’s; kitihormonal therapeutic
= . - { t -3-1. . .

(B o Forts oparde SRR BIES bykh s amtapomistne 21 -
othéngueyink anfl 6imerchp@phripd; adeaaing: MmtSdhi9R . DON (AT-125: d-oxo-
(PR SRS el Sad e Ko R (B) - TR o8¢, 11 ’
Fé, % E‘?‘F é%"znj‘f gag Ee[%iﬁ‘?teafmnhmsrsyﬁok-mmbam; whd - 1-
-Hae AR p i Q6 WBS PacRizd/ US2006/ 044756

Bh | et henyl ]-7, 11-di hydroxy-38, 8, 10, 12, 16- pent anet hyl
[T@- f‘L¥]- di Cﬁ%%Tl%% Icg{oteKig agints nepidadeycdophoSpidmaidodxoaicin,
A ¥R X Lnhibitors ntiproliferative .
BRI b ORI bne. HEpL A Nty i ffebiatere, cyiarabin,
VRptpErate mm@g’@ft‘aﬁaﬁmbmﬂ%@&spﬁagnase,s lbl\il_@gg{a%ﬁﬂg,rléﬁﬁ-oiide,
i s . canpt otheci.n, 1 opot ecan, 38;
[H}E#g girjé)l%)?r}]dé)‘;fe gyrmaﬁ‘&%ﬁ?%fﬁ@mﬁ%mm@r di nati on
doogslexedn shecheld ®f &icaafb o .
%ﬁaﬂJi' | atin; biol ogical ?2?6%%2% nodi aF gfaggg%trooﬁeﬁ combination
i '%&Fﬁtr g At MRYFIeHAE treat eacippatient withgantes; In medical oncology

ltR&I6@¥PESAPOL , [ bol i t.es such as purine
ant agoni st B (eglggj H%%uc? Ellteg{g}ﬁ%nﬁinﬁ 8d‘§ﬁ8n go %@Hﬁ%ﬁ%lﬁ%@emﬂem
gﬂeﬁﬂ%hﬁéﬂ?bﬁfa@gna)sb? surg_exg', ralaaashéréﬂ'y &Q@ieﬁ_ﬁg@é&gpy' Suqll'l(]?

: onucl eotide reductase inhibitors; m
BRI ne LARDUCL SRl Ce  edict ane iDL Lor S
[00441 Addi@®) onahnigligexicGigBaie Mat wdik Ibg.(iﬁfferent mechanisms from
cycl ophospham de, doxorubi cin, daunorubi cin,
m t oxantir ed hﬁ‘feb‘}h?lf‘%i’ﬂ (fon examplehiihomideainhilsitors of integrin avP3
t hi ot qg@oﬁoq,yggéiagg{ih ra;‘éjéhé)exat e, trinetrexate,
dacar bazi ne, L-asparagi nas€, bical utanide, |euprolide,
pyri dobenzdiihdol eyteratio/agentsesich af htids@bOAS, (fdtample, tamoxifen,

interl i .0045 n.the field of nedical
oncol ggll)émll{%i%sr]dgoé{%%ﬁ?’ %Pfé’éfftf”&% I‘P‘if’xﬂl e, PEegesiogens (Ger example,

of di frlemestnt! dootara), Mbmiat:88 inFRBikork Pfck E8AhpRAGhsIBLIIE N trozole
with %ance . In nedical oncology 'the otﬁer ’ ?

conpongHEPY) SHmesiane)antihorraones antipdegestogans, antifedrogens (for

ant i pekhplel Aiak8dd, HERRAL, LiQLiRad. NeLei before

be surgery, radiotherapy or’ l%lg%{&%?ﬁg?’ﬁwr.m%ﬁ%acetate)rj?%‘mﬂ
agonists and antagonists (for example, gosereline acetate, leuprolide),

inhibitors of testosterone Sa-dihydroreductase (for example, finasteride),
farnesyltransferase inhibitors, anti-invasion agents (for example,
metalloproteinase inhibitors such as marimastat and inhibitors of urokinase
plasminogen activator receptor function) and inhibitors of growth factor
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chenot herapy may cover three nmain categories of
therapeutic agent: 20 (i) antiangi ogenic agents that

wowrR/obgsi f f erent mechani sns from those defi PEHUS2006/044756

herei nbefore (for exanple, linom de, inhibitors of
integrin (xv(33 function, angiostatin, razoxane);

(ii) cytostatic agents such as antiestrogens (for
exanpl e, tanmoxifen, torem fene, ral oxifene,
drol oxi f ene, i odoxifene); progestogens (for exanple,
25 nefestion] (secegraweh factors imdladefor ekartopkepESTE( FOIF, platelet

oy B A s SPGB AShE uch mibiors ncude
ant i agevab gacof AMibodR¥agineh fidteH refdpile, anfibbdica Bhdteas Avastin®
bi cal géﬁam de, g{a%lgt erong (acet,at eg @LI—[RHké%gonIi]ﬁH andd

ant agbifivéeisupa B IR STBOgIE ¢ inhibitors an

| eupr gLt kiRl : estjost erone

50c- dlg yr%?%“rreggﬁct agéeste??%})&g&%’%{de, finasteride), 30

famesyl t r afger agtprodifertolive/astineaplastic dugsiaod cagbiragions thereof,
(Lo SRR e B OBE' 35 G MO B g, amttrs
act i vaiidh asrraetptretaté, MMk dpmimidiksisabh B $-Ssrdtragl, utifie and

.factor -17. WO 2007/ 061882 PCT/ US2006/ 044756 functi on,

( such2¢FORI AZL0BBFS CYI9eIns FEatinesidaialpiirealaipg-ant tugour
pl at ebgiibioH8d YLk MM MBS Pihe@ARNNE RRL OB En, HaBNb Ry cin,

factor, such inhibitors incl'ude growth factor

-ant i bepiresicingndviderubisin, anitorgeipt@rdagimorppeinasitbuastyciy;

tyr osP ek AQBUARHE T oIS, gty Eulpbp il WAl agons

ki nas €for Bhaiuhpleonisl)ogem_l’lﬂ.ls(eirﬂj helphalan, chlorambucil, busulphan,

antiproliferative/anineoplastic drugs and . . .

conb FEPBIPhmbRso fosagats Sltas et dRolpe aganisgy agents (or
such agamplel VRt ARhIdi@Slikd PcRRIEPY Rordbink [ |hBlag$ne and

such as net hotrexate, fluoro yri.m di nes such

as '
5- f | udFEHRY land gaxdidresughas Tageh dppiaaeaih Tagoisr® (docetaxel) and
oyt osi : . _ - .
anti b:ncg)t%iecs :%) gﬁﬁg%:‘#ﬁ?ﬂégh%ﬁ%‘acyg%eﬁ%?% ?ﬁ‘ Hg%p}gne)’
doxor discodermaodisienoalpes.rmnd ebpitherbbini anakgst topeisedbmse jnhibitors
mto in-C _dact.in ci.n, mthr cin): .. platinum.
der | vF Fadiopleo b pRAMIF IS R Y ltisidshod pRpShice,
al JE<y|hahisl§l@'1rwg' &il Hosecaff i@i:hof@gﬁim :celtl] cyulé Irﬂ@ﬁlf.bréfﬁﬁt aiti]ﬁnplg,
mel phg] an, ¢ rambuci |, busul phan, cycl ophospham, de,
i f osf %VM@%%?}EE&% TeSPRPER WRLICE I RTOERING gibipiLors such
(for 19 vRXxaue? EhoriézBmb)al kal oi ds |ike vincristine,
vi nor el bi ne, vinblastine and vinflunine) and taxoids

such as Taxol (r) (paclitaxel), Taxotere(r) (docetaxel)
ftﬂﬁﬁ] As stated above, the formula I compounds of the invention are of interest

for their antiproliferative effects. Such compounds of the invention are expected to be
useful in a wide range of disease states including cancer, psoriasis, and rheumatoid
arthritis.
[0047] More specifically, the compounds of formula I are useful in the treatment
of a variety of cancers, including (but not limited to) the following:

— carcinoma, including that of the prostate, pancreatic ductal adreno-

carcinoma, breast, colon, lung, ovary, pancreas, and thyroid;
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newer m crobtubul e agents such as epothil one anal ogs
(i xabepi | one), discodernolide anal ogs, and

web@anbxssnbi N anal ogs; topoi sonerase i nhi bit orBCT/82906/044756

exanpl e, epi podophyl | ot oxi ns such as etoposi de and

teni posi de, 20 ansacrine, topotecan, irinotecan); cel

cycle inhibitors (for exanple, flavopyridols);

bi ol ogi cal response nodifiers and proteasone

inhibitors such as Vel cade(r) (bortezom b). [0046] As

st at ed—&BB0ws ofthecdntrahandpéripheng mendts efstérgincidant | on
' rest 5 for .thejr tiproliferative

g%%%@?g# gﬁﬁﬁg% %ﬂﬁ&?d6P“#ﬁE%gHV@ﬁFPBﬁ are expected

to be —otef aiméom, mcliditg meRe6mafand nPAASR myAb&S.

;ﬁﬁlgeing)cancgr psqQriasis, and rheunatoid

APk t | Pugtgghekexrle of kivasasiiv the rpgulation 06 celbuardsoliferation in

f @mnetsl Anhib ' reatment.  of a.variety of. .
e e RO R M gb oo R nap e G B et i he
Jeeatmetrafiany iscasepiooess vhich fanoés Abi@rEDEIRE proliferation, c.g.,

' l,_adrenq: .carci nong, breast, col on,
AR W el i, SFrproens palsbows noo Spasgosi,
ROTMOEAY 61, Zbthritis, Homsis, AbmbAfopRtitial redBbsis following
perkﬁie al nervous system |ncLud|ng neurobl ast oma,

Gt asht Inrsculansurasry hasatrentierscar dprhatioptandrinflammatory bowel
idisdasdi Nng nmel anoma and mul tiple nmyel oma. [0048] Due to
key role of kinases in the regulation of cellular

th
: dPﬁ‘F?lf.er i GAmpunds ofcfoemnla I armbspetiatly sseflinttratie®Sof tumors

r ' . ' epts which may.be useful in .
R e e RIS} Ao BRE Bk Wi o i@y bran,
e o atoe ot it S8R S8 o1
rosk rpl asi i, ( I yposi s,
RoAEBiSn e Bofpotings S ibtsinyertions gerelopmentiotiomess in a
psanimaBashogy liorEaedpnephritis, restenosis fol |l ow ng

ﬁ@&%ﬁplasty or vascul ar surgery, hypertrophic scar
t i ofOEIRPUNAS phformuly hmipalsd be 18efill Brths erchBO4ObS other

ThSccsQERRLIALS, re especial.ly useful in | )
treatment of t%ﬁ%@%%&;\e\?’lﬂ alggel}ﬂuﬁ eﬁﬁ&?ﬂ%‘ﬁﬁ"e‘n@ be askociated with
ﬁig“é%ﬁrﬁéfk¢tmslawthwgimneyaﬁr&tttbfbt?h Ke384 QBIcﬁiaﬁ G99 (Fme-like
[ - -0l d..an ancreatic tunors, e

ag m %IB st zﬁalrl %wgﬂ t%peg?frﬁ?é' ARt {ypey sugh aé%ﬁb? (REPDohie-BfCDK2,
MEGERHGERAad 0GFRMtifadegvent i on, devel opnent of tunors
k 15 ?ﬁ | ian host is reduced. [0050] Conpounds of

ormil a PHEYrHIEsetse! cerapeditions aftthe presentripventioh contaiting the

active ingredient may be in a form suitable for oral use, for example, as tablets,

troches, lozenges, aqueous or oily suspensions, dispersible powders or granules,

emulsions, hard or soft capsules, or syrups or elixirs.
[0052] The pharmaceutical compositions may be in the form of sterile injectable

aqueous solutions. Among the acceptable vehicles and solvents that may be employed

are water, Ringer's solution and isotonic sodium chloride solution.

[0053] When a compound according to this invention is administered into a
human subject, the daily dosage will normally be determined by the prescribing
physician with the dosage generally varying according to the age, weight, sex and

response of the individual patient, as well as the severity of the patient's symptoms.
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cancerous di seases (such as acute nyel ogenous
| eukem a) that nay be associated with signal

W e@noehss: i on pat hways operating through ki naseGI/BEszohe/044756

as FIt-3 (Fre-like kinase-3, including wild type or
any nmutant types such as FIt-3(1TD)), Tie-2, CDK2, 20
VEGFR, FGFR and | GFR ki nases. [0051] The . .
pharmaceutical conpositions of the present invention
containing the active ingredient may be in a form

siv0B4b| e If rrmodated ase fixéd dosx sughl ymbifaticibreliSets employ the

I ns,
B s pLA T SR VB nG otiec unen dsronisd Sbareland the ofher

S[ﬂfatmﬁwmﬁuﬁleﬁactﬂfe aBWtUR SreBfm &t vikiR its %?ﬁlloggé ﬁLsang ange.
(Jgar maceuti cal conpositions may be in

AppPRnds of denmtp émaar@#@dwsa@mmmrmh sequAn’mLily with known
0 e .e
PPl Aen A Ll FosfbtetgBf fppotoprise. The
dRvetionds pot Iumtmh in heGB@jenvhefi a@nﬁﬁ%ﬂgc@ﬁm&%b a8 tfér?hula I
c
rﬁéé}ﬁla%%?%ﬁ gé;rgal adq@loﬁgg :qg[gﬁ i aé}lﬂxilfl ggalea;o{a%@nncancer or
mye:stcxmlmgétg(s)so physi ci an WI t h t he dosage generally

' cording to the a wei ght, sex and response
\J?B#J %F&Pmrglmﬁﬁam?)é he a smvtetdd ing dolagesreugs of aboaf 0.05 to

7/ 06188 .
pa/’ﬁﬁ*%’@%? SR D tar 0P RER ik iy dprsrdn 2 10 4
dbwided dosen. conbi nation products enploy the conpounds
of this invention within the dosage range described
above and the other pharnaceutically active agent or
treatment within its ppOI@YEICAISAGSANANge. Conpounds
formula | may al so be adm ni stered sequentially
%\ttkﬁ"knom 5 anticancer or cytotoxic agentsqv\,hen a
nat .
et om o bt Gt B o ARBRLERh Jnnpit Srosine kinase
AaRyif of TekA way be mqaeumd slsmg drecontbinaht enPRyeli an assay that

?I?ED;E g§ a%(f'h Ir?:f P:gr g]@?}{t&ﬁ ﬁc&spgggﬂ#g;({fat %gpggg:nous
Ehlestxatﬁrpol}ﬁﬂBTWB(}PGﬂe 46113)01 Theﬂhﬁés%dio&r&ﬁ ofi 3 e t%f:eptor is
about [ g[da preferably less t

TR i M ofirells o1 fBisodins 9 pyon pretoiisiag ¥ batadovirus
@ﬁp@&mﬁby@é&ﬁl @ﬂéﬁfﬁéﬁﬁ\@ uﬂ-ﬁgf‘fr%ﬁ] t[hg Q)ng%es OQ?heasQ :g%l%l!lst a/smg an Ni-

of conpounds of the invention to In
amityqolymap. y Adier thelaacembingnt fmzamfme ﬂmnlﬁecn gt i@ activated by

hﬁ%&@dm@&h BIEXTB. The W3R8 %Xsay is performed in a 96-well plate. Test
compounds are first dissolved in dimethylsulfoxide (DMSO) and then serially-diluted

in a 96-well plate. The serially-diluted compounds are transferred to the 96-well assay
plate so that the final concentration of DMSO in the enzyme assay is 1.64%. All
assay components are diluted in phosphorylation buffer (20mm MOPS, 10mM MgCl,,
1mM EDTA, 0.015% Brij-35, 0.1mg/ml BSA, 0.0025% Beta-Mercaptoethanol). The
recombinant enzyme is added to the assay plate containing test compound and the
reaction is initiated with a substrate solution containing a final concentration of
0.1mg/ml PGT, 30uM ATP, and 0.008mCi/ml 33P-gammaATP (3000Ci/mmol). After
a 1 hour incubation at 30°C, the reaction is terminated with 10% TCA and incubated
at 4°C for 1 hour. The reaction is filtered onto a Unifilter® GE/C™ filter plate that has
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TrkA receptor is expressed in Sf9 insect cells as a

hi stidine (H s)-fusion protein using a bacul ovirus 20
expression system The protein is purified fromthe

| ysates of these cells using an Ni- NTA affinity

colum. After the reconbinant enzyme .is purified, it

i eqncrreseaked with 0.1 McNbRyrophosphath. MdictbsAHPE20 THeheRRANEEo the

a ' formed in a.98-well plate, Test conpounds

256yl Aile aTHE e bR pulindests BT omuyiaied on a

t hsberosciniiitdtlotr sfhteléb@ter [Topt oM NP 1ahBii oS the kinase
serially-diluted conpounds are transft errec} to ttHe

oBIAYEIANC 26Wly by the tasteompoundis detectéd bk redctien fn stintitation, and

Ofhe MRSt LS.:1..64%,. A |. ass )

B Y P ke B o B3Ry i reporte
¢ IGandlwfot the tedtrndfdTiAd. 0. 015% Brij - 35, 0. 1ng/

BSA, 0. 0025% Bet a- Mer capt oet hanol ). The reconbi nant

enzynme is added to the assay plate containing test

cPnkBund and the reaction is initiated with a

sg)kagrﬁlat sol ution containing a final concentration of

30997 h ny/ The abdity of sompawrds efithe d1vgoBenrto imhibit tyrosine kinase

AR g,ngge . 1 hour incubatio
at 30C, the .rléeacti onésﬁﬂﬂ%sgnﬁg%%é@b%%e%efeﬂ“ﬁﬁaytﬁm
| MetmEasdhe abilitylof ¢agnpaunde & inhibictheghobploiylatok bf th@reﬁg%enous

(1] 4 : [ CT. o filter plate that has -2
VSR UGS B T o e inats dorBeR of o Rimen T receptor
OlativhdNadgs H5P6+83 §)ia lerprebledrin $6deBt codl@ ak & HiiRnSd a4 nkn protein
the. dried filter ,lol te and the cgptured
ﬁ’g—lﬁ ﬁ%@m‘?&“l 1% pv ap%ﬁi 718 Tnvilieeen at EHe onzyane assey 5 performed in a
S98-teil Iplaaé.| PBstRbABUEAURE $rst (TRBRRUA -dpl?%ﬁlﬁ%ug?xigﬁ (DMSO) and

I phi bition of the kinase enzymatic ac
ttas seiskyostibted in aRe-wetladatby The serlt dibuted tompounds are
i 0k ' . he .concentraLi gn of conpound .
b o 0 B B0 A Bl 6 DO i e
rBpYnE eshay as 1161, | AB @ssagldempbaents bfe difkbd FOPRRPRAS lation buffer
1, T bj.l i mpounds of the invention
10 MR or Wigtls hba BOEXEES TSR driichs. B/ miptio

20025 e Betash/lReraptdetnd i%@trec%?ﬁﬁﬁﬁﬁntieﬁzﬂfﬂ écﬁ% !
neasur.es the ability of conmpounds to In |%|§StS t celttp’aﬁeassayplate

SRBE5HBE insteeBRow anddhe reagtiom issinitiatsbwith mespbstrate solution
Gl o i i th .
PSRy B

iEABERAA R (309083 mmpl) Rerldin AImet s Pcffen ai 10iouwp mifubhfion &BHC, the
(B SEEEh Tl QUSDPOLEA LRI AT THE i,
ddieprolomds 2 dimefifier*SGFAL™S SnkvSatel thatta By bedbfi@uivieh 0.1Mm
g%r@phggl%ate. Microscint-20 is then added to the dried filter plate and the
captured 33P-phosphor}.rlated PGT is quantitated on a microscintillation plate dounter
(TopCount-NXT™). Inhibition of the kinase enzymatic activity by the test compound
is detected by a reduction in scintillation, and the concentration of compound that is

required to inhibit the signal by 50% is reported as the ICs value for the test
compound.
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then serially-diluted in a 96-wel| plate. The
serially-diluted conpounds are transferred to the

w@georebissassay plate so that the final concentPEl/USW06044756

DMSO in the enzyne assay is 1.64% All assay
conponents are diluted in phosphorylation buffer
(20mm MOPS, 10nmM MyCl2, 1nM EDTA, 0.015% Brij - 35,
0.1ng/ mM BSA, 20 0.0025% Bet a- Mer capt oet hanol ). The
reconbi nant enzyme is added to the assay plate

clO968] ni nihe lestﬁmcqmrmumds intbit Fek A aﬁ@t[kla? Wlﬁ‘ll 103} Vilaésesktween
r uti on n a I Na
18001 RS A A oY 2 L 001 2. v
QvidBBprckdrrdd c@&&ougwnw&ﬁ&& 3?9995@)&%8{ gg@? r iﬂng' uUM. Most preferred

ElmerTM_ After a 1 hour incubation at

Zl@éla%gé queafis have ]&sw}’ﬂacsebletrweem omq/oz-ms f pﬁﬂ.degx%Héiﬁét 18& @mpounds are
" H?R?[ e reaction is iltered onto a

Unlf(? t gégg Mfilter plate that has been

pr esoaked with O 1M NaPyrophosphate. Mcroscint-20 is

thern—added—to—+he—dried-filter plate and the captured
33 pN%spho {QﬁﬂPG‘frr@ Eﬁam [ tat ed on|alrkAICsy | TrkB ICs
mi cFoscl ntfi | 1 gt Zpﬁ,ﬁunt er EXm@Coynt NXTTM .

nhibition of % | has zymatic activity he (M)
t est lconpdund<0.96t deft ecl()em)lby h redgcti of 1 o001 0.001
ST Mg Hatjion ge—the conee: Atfationof conpound t hat
is 30 requi r e8| hi T80 e L; gndll by 50%4.621 0.008
repos3ded gs tpeokCo0] va for|tne 40} =213
vagg()?/ 04 1_9522Q0D%‘T/ L Q?Oggj/h(%447 6[g(e)58] buWyst ant 0.015
conpdlnds |i nhPBLT TrikA Qrﬁ%Tr kB wi te¥ | C5p vadm 0.001
between 0. 001 to 10 gM—Preferretd—conpounrds—have ILC50

LAY \JU"PU
val ues between 0.001 - 2.5 M Nbre preferred
conpounds have |1 C50 val ues between 0.001 - 0.5 M Most
preferred conpou ave | C50 val ues between 0.001 -

0.1 M Represent atﬁﬁﬂé“é ORBREPARSTION ed i n

{@039gui nGetrablcempBiund 58 1550

Wos fg p@fm( M (Vn\-IIA;) (BI th’\%gmg;h@ goprGBTeg aggppding to
800’@1% %Fhe’@fs and theduRWelROF ot sRilledin hedB 33

0.002 0.001 63 0.009 0.015 37 0.017 0.036 67 0.003
0.001 METHODS OF PREPARATI ON 10 [0059] Certain
conpounds of fornmula | may generally be prepared
according to
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foll ow ng schenes and the know edge of one skilled
itEet hg art. 922 WO 2007/ 061882 PCT/ US2006/ 044756
WOEaHERESS2 p O O C N-CO2Et CO2Et  R-Me ( COZEt ) PCT/NSXO0BS/044756
R Rh4(CO 12 Step 1 R N CO2Et OR Step 2 Hiii COEt
EtO O OH NH2Al ~ ° HCO(=NH)NH2 LiOH -- R N CO2Et - N
---- Step 3 NH Step 4 N. NJ Step 5z iv RV O MO
HOOHC 0CI O NCO ~NN, NSOCC2 CH3NHOV Me | N

--Step 6 N. J Step 7\ NNJ RNR vi vii RViii MO
OMN P NH3 M N NH2 O NHSCHEMBIN P H2ZN 2 IN Step
9 NN-N N- Rix .
o) o o SN COqEt CO,Et
L (COEt),, NaOEt o RN4(CO)-z /4/——\;\
R™ e — R RN\~ ~COZEt
Step 1 OEt Step 2 H
i it iii
NH,CI ﬂ HC(=NH)NH, LiOH
=~ e E—
T . RN COsE - ~ SN
Step 4 N\ Step 5
Step 3 ,{j H, p N‘N /)
) R
. W v
MeO
Ho—¢°  oH c-° a e ° ¢
e
SUFCN SOCl, N CH3zNHOMe <Ny
3 N‘N/J Step 6 \ N\N/J Step 7 N\ N\N/J
v vii viii
oo A e .
NH. N NH : NH,
) : , Me” 2 P
Step 8 7N - H.N =~
ep \_nN. Step 9 \ N‘N/)
N
R R
ix x
Ar-N=C=0
—_— I (X: C=0)
Step 10

[0060] Compound ii was prepared from commercially available Compound i
5 according to'known literature procedure (Step 1, Ref.: US 2004/0220186A1).
Treatment of Compound ii with ethyl isocyanoacetate in the presence of catalytic
amount of thodium carbonyl complex, Rhy(CO)12, yielded Compound iii (Step 2,
Ref.: Shun-Ichi Murahashi et al., Org. Lert, 2001, 3 (3), 421-424). Conversion of
Compound iii to Compound iv was accomplished by reacting Compound iii with
10 chloroamine in the presence of a base, such as NaH (Step 3). Reaction of Compound

iv with foramidine afforded Compound v (Step 4). Treatment of Compound v with
base, such as LiOH, or NaOH, followed by a chlorinating reagent, such as thionyl

chloride, gave rise to Compound vii (Step 5 and 6). Compound vii was reacted with
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X Ar-N=C=0 Step 10 (X C=0) [0060] Conpound ii was
prepared fromcomercially avail able Conpound i 5

w@ewoiaissy to known |iterature procedure (StepPdT/URSNG6/044756

US 2004/ 0220186A1). Treatnent of Conmpound ii wth

et hyl isocyanoacetate in the presence of catalytic
anount of rhodi um carbonyl conplex, Rh4(CO) 12, vyiel ded
Compound iii (Step 2, Ref.: Shun-Ichi Mirahashi et
al., Og. Lett., 2001, 3 (3), 421-424). Conversion of

Reanpibyhti-miethokparGimepo giv G:mnpmmchnnc(smli Bh wlhdhy upon treatment

B St BlOd Corirotin b it 87 Beaatt Golupatig,ix gith an
9)969 oFR groté&emnné %ﬁmvea B di {nfo@éc%ﬂ Sreviey '@)n’{poﬁﬁa &N(Step

Treat nent of Conpound v’ w base, such as Li

%) Ringhy, r¢astipn wé Gopypoand il with aswitahly sebstisred awi mcmate

r viy (Step 5
P ColicBhn 1y nAREC R0 (aP TR L,
R06T1] 06 MB&nEﬁHdlmeﬁﬁém&ﬁ be\prEpArby hedrding o Sy}&m'lenE
to give Corrpound viii (Ste Wwhi ch, upon treatnen
{sPERouRdioH; 28d ¥ cap s @r@ﬂqﬁé@mf qing (csk%wsyrocaélget(ﬁw 1, USSN

0d/5 Sosmnu @%n'vérsi@ﬂntctf BdnpARidi fbf C %O&Icﬁﬁh% BBiabhiBGed by
foll oned by deprotection, provid mpound x (Step

;atmenh‘aﬁ @ympp@ai:xm @nﬂrdﬁBS:onﬁmmé e;ucwpf h radieal umabloy, such as

%ﬁt g t é@jfw?%ﬁ% Sé{ ?}rg@?ﬁégﬁ o %Qa% a(S‘[?%gg BUNEL o Compound

ﬂliterGtahpMﬁidyxw Catvpeuétteed®nudify fFdHRarchtbrae ¢Sre@izng t o

che Co ounds xi_ and xii can be prepared
'i E%'HHBO?%O% dgl p@n(;glug Xy capyggrchieved by treatment of
R/ wif3 829> meHRMABE ?Sﬁg 45}f CRTBRIL Pt dm C%&mqoﬂpﬁ%@ is achieved

xii1 can be achieved treat nent of npound Xi i
W trhathRst mthtaxmnpmes(s,tﬂpes)ofSeaummm &tep Aiand Step 5 caubh

oved ag. oL. .wat e
Pl Bl sl o sRIGE AEEoRborb TS es ARGy o step 9
freScHemenl: hCenedsiby ofl Sontponnd ixiint R ¢antbe(dohiped by couplmg
Tr.ansf or mat.i gns of Conpound Xxiv to_ Conpqound xy can

Hithiasglatensyn thepresrike obp Paliadpusy qafplyRtx GeAoNRERGS HA Sbstituted
bSoBR 4k u%@\b%s%h&ﬁopi STRARGH GQtaI&‘ét éssﬁaﬁ( V) Fﬁaaﬂf *ﬁcﬁﬂ{?&nd xviii
by treatnment with anm)nl a (Step 5 uence of Ste
aambesftﬁiélelstre@ﬁfomedlt@ Céomhrangbljadcgrdlwtq siepilay fegjugnces 111ustrated
&ogé/he n of Conpound xvi to xvii is simlar to Step

leme 1. Conversion of Conmpound xvii to xviii
can be achi eved by coupling wth acetylene in the
presence of a palladiumcatalyst, or by coupling with
substituted
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boronic acid in the presence of a palladi um catal yst
(Step 7). Finally, Conmpound xviii can be further

wao e@nséissared t o Conpound | according to sinm | aPCT/US2006/044756
sequences illustrated 20 in Schenme 1. -24 WO
2007/ 061882 PCT/ US2006/ 044756 SCHEME 2 OH POCI 3 Cl
NBS, HHOOHC C N Stepl \ N N J Step 2 N\ N NN
xi xil Br xiii NaClQ2 HOOC MO OGCG TMSCHN2 NH3
Step 3\ N, --------mmiae - Nl N~ Step 4\ N,
NJ Step 5 Br Br Xxiv xv OSEHEMIO2NH2 MN NH NP
HZN N E2-C~ CH, Pd N, N Step 6 I\ N, N\J Step? Br Br xvi
xvii 0 O NH2 HxX¢\ N A‘r-hg\:(;‘,:‘gi}mN, | NEXH,dC=0) fI&Hstep:l
9 xyTTi R [0062]_Tn additi giy Other Tonpounds o <~ N
fom Eray bEPPr epared Osidng! Step 2 m

Br

xi Xii xiii
NaCIo HO o Cl MeO o Cl NH
2 T 3
NN MSCHN, S
Step 3 N N\N/J Step 4 \ N~N/) Step 5
Br Br
Xiv . XV
o /©\ °
MeO NH; M NF e R-C=CH, Pd
~ 5 N P HzN S = N
N N*N//I Step 6 \ N‘N/) Step 7
Br Br
xvi Xvii

Ar-N=C=0
- 1 (X: C=0)
Step 9

HaN

[0062] 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 the preparation of the compounds of this

invention.

EXAMPLES
[0063] The invention will now be further described by the following working
example(s), which are preferred embodiments of the invention. All temperatures are
in degrees Celsius (°C) unless otherwise indicated. “HPLC Ret Time” is the HPLC
retention time that was obtained under the following conditions: column type and
length, gradient time [unless otherwise indicated, all gradients started with 100%
solvent A (10% MeOH, 90% H,O0, 0.1% TFA4) and ended with 100% solvent B (90%
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5 procedures generally known to those skilled in the
art. In particular, the follow ng exanples provide

wa@ew7vexssnl nmet hods for the preparation of thePCT/US2006/044756

compounds of this invention. EXAMPLES 10 [0063] The
invention will now be further described by the

fol l owi ng working exanple(s), which are preferred
enbodi ments of the invention. Al tenperatures are in
degrees Cel sius (C) unless otherw se indicated. "HPLC
F\Ml%oﬂ 8% HgOt fié WE@)], ﬂeWaatel (arl/tiinle WWaletad®idn was elther

R sk Bl 334, M oite a5t sy Tather thm limiting

i andli it Btte dbe mﬂérs@foddhﬁﬁhé‘w&ﬁé}f BeESth¥y drhbddiD%: éﬁ]ﬁﬁq%lx gﬂ{hm the
W t

0 %,H20, 0.1% 1FA) and ended
S&V%N%‘%ﬂ%&ge inyeniipn as defiamstipgthe PBINSSPDOBIEE heRES
MeOH, 10% H2O, 0.1 % TFA)], flowrate (nb/mn). W
detection was either conducted at 220 nM or at 254.
These exan‘pl es are illust BXAMPLEtlher than limting

bt e Rt PaR R Rip  hel 3]t sk caebpmstimmenyiy-

the invention as defi (&d-divhloPéplsdmirFesPPended
hereto. 5 EXAMPLE. 1

1-{3-[ (4- amno7|s<9|5 yajro
[1,2,4]triazin-5-yl)ca é
(2, 4-dichl orophenyl)ureg, €1 H 0 H-
10 I A. Preparation of diethyl ethyl
5- net hyl - 2, 4- di oxohexanoate 0 0 O
Smal | pieces of sodium(3.39 g, 1
di ssolved in EtCH (100

|—2|2N ad N.NJ

Eﬁ/) (1A) [0064]
nmol ) were

1A.  Preparation of diethyl ethyl 5-methyl-2,4-dioxohexanoate

o O
o

OEt

1a)
[0064] Small pieces of sodium (3.39 g, 148 mmol) were dissolved in EtOH (100
ml) under N at room temperature and stirred until all the sodium metal dissolved.
After the solution cooled down to room temperature, a solution of diethyloxalate (20
ml, 147 mmol) in 3-methyl-2-butanone (18.9 ml, 177 mmol) was added dropwise at
room temperature over 30 min. The reaction mixture was then diluted with EtOH (100
ml) and heated at 75 °C for 1.5 h. After cooling to room temperature, the reaction
mixture was poured into ice-cold 2 N HCI (200 ml) and extracted with ether (200 ml),
followed by EtOAc (100 ml). The combined organic extracts were dried over MgSO,
and concentrated under reduced pressure. The residue was distilled under reduced
pressure to give 1A (22.7 g, 83% ) as a light yellow oil. 'H-NMR (CDCl) 6:6.41
(2H, 5); 4.36 (2H, q, = 7.14 Hz); 2.67 (1 H,m); 1.37 (3H,t,J =7.14 Hz); 1.19 (6
H, d, J=7.01 Hz).

1B.  Preparation of diethyl S-isopropyl-1H-pyrrole-2,3-dicarboxylate
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15 m) under N2 at roomtenperature and stirred until
all the sodium netal dissolved. After the solution

W@ omhecissmwn t o room tenperature, a sol ution OPCT/US2006/044756
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di et hyl oxalate (20 m, 147 mmol) in

3- et hyl - 2- but anone (18.9 m, 177 mmol) was added
dropwi se at roomtenperature over 30 mn. The
reaction mxture was then diluted with EtCH (100 m)
and heated at 75 Cfor 1.5 h. After cooling to room
tenperature, the reaction .20 mS@Bre was poured into
ice-cold 2 N HCL (200 m) an/ tracted with ether
(200 nl), followed by Et ®F). The conbi ned
organi c extracts were dried O\}-él‘ MSO4 and
concentrated under reduced prgggyre. The. residue was

| ed, under duced pressure to give 1A (22.7 g,
8@%')55 as ‘4 TGH Ogéﬁybwoaﬁnoacqtatmm f @DDPBY nBnol)S14122.1 g, 119

(&irhol dad Rh;’(@d 04 ¢
70 e L sy iheon el ol yas bgpsed and
I—&If"n hegled pt &beﬁ amdem Iﬁ*llzdbr 2iset. h&Lftelb coolclad to room temperature, the
role-2,3- ar boxyl ate -26 WO
200??‘%%%%%{%56@6‘? (6 4 i brasep ey esdepmes putifjed by silica gel
@:0615}1 chramactbgfaphp {(heaahyEtDASYANP
O%hof, TR A (28 L 0. 119 ol %%63%1?1@8)581%5(2{@)4“311@
oy & opng 1B had aarpmalytisal HPLCwesnteytiamed2. 808 thin.
t 8t Regr Pt After cooled to
rdggirﬂnot enp}gs%?gggﬁ;cﬂ rdég%tl on mlét%}l/é agpeeus methanol over 4
CHHRE qoatasping Phkds FFiwrt i/ ing s hitoHig; MERD0RK) frdedr OIS M*+1
sibkga gel colum chromat ography (hexane/ Et QAc =
2-20% to give 1B (15.8 g, 52% as a |ight yeIIow
oi l. Con'pound I B had an anal ytical HPLC retention"tinme

ﬁ?é‘dﬁé‘?mllth SpeedROD colum 4.6 x 50 mm
/o aglr® Higtlsil Woﬁ'lwpfﬁm'hﬂHSPXImie-@LBHdmgrboxyIate

0.1%TFA, 4 mM/mn, nonitoring at 220 nm and a LC/ M5
M+l = 254+. IC Preparati on of di et hyl

1- am no- 5-i sopropyl -1 H pyrrol e- 20ztdi car boxyl at e
CO2Et N CO2Et 15 NH2 (I /| Q066] To a m xture of
N144Cl (6.0 g, 109.9 mmol )/ 1 nNEt 2@:K1220 m ) at -10C
was NH,
(1<)
[0066]  To a mixture of NH,C1 (6.0 g, 109.9 mmol) in Et,0 (220 ml) at -10°C was
added NH4OH (28-30%, 9.4 ml), followed by dropwise addition of Clorox (144 ml) at
-10°C. The mixture was stirred at 0°C for 1h. Ether layer was separated and dried

over CaCl,. The filtered chloramine ether solution was directly used in the following
reaction.

[0067] To a solution of 1B (2.53 g, 10 mmol) in dry DMF (40 ml) was added NaH
(60%, 550 mg, 13.75 mmol) in one portion. After H, evolution subsided, NH,Cl] in
ether (85 ml) was added dropwise via additional funnel, The reaction mixture was
stirred at room temperature for 1h. Water was added, the mixture was extracted with
ether (x3), the combined ether layers were washed with brine, dried over MgSO,,
concentrated in vacuo to give 1C (2.50 g, 93%) as an o0il. Compound 1C had an
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added NHAOH (28-30% 9.4 m ), followed by dropw se
addition of Corox (144 m) at -10C. The m xture was

warioroedsat OC for | h. Ether |ayer was separ at BGI/E8I906/044756

dried 20 over CaCl2. The filtered chloram ne ether

solution was directly used in the following reaction.

[0067] To a solution of 1B (2.53 g, 10 mmol) in dry

DMF (40 m) was added NaH (60% 550 ng, 13.75 mmol)

in oneéfortl on. After H2 evol ution subsided, NH2Cl in

analsttigal HPBE rme)mmgnaadﬂ 2893 mpvx(@&omﬁﬂﬁsﬁéerdl{mholumn 4.6 x 50

f T t t d at
i 200038 Sl BR6 M) 81 Lol RerSipmiaimiBe 16 A sV,

enwlauir@ht\momm)einlﬂ@rL(CMS;Mhhe:Qggbl ned ether |ayers
were washed with brine, dried over MySO4,
concentrat ed in vacuo to give 1C (2.50 g, 93% as an

i K 7/06 .
PCT/ uszo 6/ ogfiégeemgﬁa %"u"g %@P@%ﬁférﬂﬁ%@mmﬁ-
2. 893 G#rbpxy{athr onol i t h SpeedR(I) colum 4.6 x 50 mm
10- 90% aqueous net hanol over 4, m nutes containing 0.1
% TFA, 4 mMnin, nonitori ke nn) and a LC/ MS
M++1 = 269+. 5 1D. Preparatio ~Rt hyl
4- hydr oxy- 7-i sopr opyl pyrrol of -ftJ[1,2,4]triazine-5-
carboxylate EEO OCH N N NJ (10) 10 [0068] A
m xture of 1C (13 g, 48.5 mml) and fornmam di ne
acetate (30 g, 0.288 nol) g,t)hanol (150 M) was
heated at 85C overni ght. V\ater was added to the warm
reaction mxture and stirred for 30 mn. The solid vvas

o0dsact e I ed wat er, dried
S. ves? 1D saL1&1}5“{“'6 Jfrs@élg%om t‘]‘“HO‘i ﬁ? iding 3;??%&%30 g, 0.288
ARIGn qtba@h(limrﬂ) ws leafed /4 B 5SAT DvefriBHtO Whikt a,asquF@,e warm
9&cﬂ{§?§m1 %ﬁ (ﬁt dotl g 90% 15 aqueous net hanol over
m nut eS8 EOR FhFHFD0T 394mipa The Sﬁilsd iyas coleried by ﬁhlgatmn washed
22t ware), deied 1@ give/ 1¥5(1 550 apation
4- hydr oxy ’- | s;pr opy w?%o??o/[%g (Zk ?%F'imgiﬁ |agflPﬁé'8%a]J{PLc
It @%wmwnh SpeedROD column 4.6 x 50 mm, .10-90%
aqueous methanol over 4 minutes containing 0.1% TF A, 4 ml/min, monitoring at 220
nm) and a LC/MS M'+1 = 250",

1E.  Preparation of 4-hydroxy-7-isopropylpyrrolo[1 ,2-1][1,2,4]triazine-5-carboxylic
acid

(1E)

[0069] To a solution of 1D (9.49 g, 38.1 mmol) in a mixture of THF-MeOH-H,0
(50ml:50 ml1:25ml) was added LiOHH,0O (4.8 g, 114.3 mmol). The reaction mixture
was heated to reflux for 1h. After cooling to room temperature, the reaction mixture

was concentrated to the volume of about 30 ml and acidified with 2N HCL. The solid
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N.Nod 20 (1E) [0069) To a solution of 1D (9.49 g,
38.1 mmol) in a mxture of THF-McOH H20 (50m : 50

workeo2denB¥2 was added Li OH H20 (4.8 g, 114. 3 moPQT/UT1066/044756

reaction mxture 25 was heated to reflux for I h. After
cooling to roomtenperature, the reaction m xture was
concentrated to the volune of about 30 m and

acidified wwith 2N HCI. The solid -28 WO 2007/061882

PCT/ US2006/ 044756 was col |l ected by filtration, dried
utRsesolieted bonfilyatiiry dricl nnd & dugm 6 §He 1IEE@IEDENI6% L ECompound
ﬁhﬁp anaalr%%ti gg? Lg: retention tine = 2.13 mn.

T S ERRCD SRRt ifer=g- 13 B (Rhropplsh SiveedROD
aolieon8.6nesh ann) 10096% Aubd [ Qi LBiailED 0 1o
@m /i p, moni toring ki 22%%"‘2‘%%%8%&&@%‘@”@@ 0.1%

4% 4 Bl/pyin, mppitoringati 23N nap) mEmLGfMSMszbp papyl
N- net hoxy- N-net hyl pyrrolo[1,2- f] [ 1,2,4]triazine-5
-carboxamde M N.OCOd MO-N NN (1F) 10 [0070]
i¥. a !’Hrﬁmﬂiﬂféoméf1—5111(080-12s@roﬁﬁrﬂé}nﬁll&))-l\i-ﬂmﬂ{?i@@ﬂdlo[1,2-
chl o“fgﬁ j%a”z‘%e-&%s added 5 drops of DMF. The
react i ON> A XL U AEE ISP at 80C for 5h. After
cooled to roomtenperaturee the reaction mxture was
concentrated and azeotropically® evaporated twice with
dry CH2C12 to give a sol iMFO Th rjld was di ssolved in
CH2C12 15 (100 m), N-methyl - t hoxyami ne
hydrochl oride (3.58 g, 36.74 I'Mand Et3N (15.4 ni,
110.2 mmol ) were added subsequently at O0C. The
reaction m xture was sti rreilﬁ) OC for I h and dil uted
with CH2C12, washed with col %citric acid, aq.
NaHCC3 and brine, dried over anhydrous MySO4. After
E@ﬂ) ati?n and conﬁntrati on in vacuo, the residue

d Luri P 8dMpirre of LEA8d el 2. 861 Mdrmmebristhicogh dypryde (60 ml) was

£ddd3 drops of DMF. The reaction mixture was heated at 80°C for 5h. After cooled

to room temperature, the reaction mixture was concentrated and azeotropically
evaporated twice with dry CH,Cl; to give a solid. The solid was dissolved in CH,Cl,
(100 ml), N-methyl-N-methoxyamine hydrochloride (3.58 g, 36.74 mmol) and Et;N
(15.4 ml, 110.2 mmol) were added subsequently at 0°C. The reaction mixture was
stirred at 0°C for 1h and diluted with CH,Cl,, washed with cold 10% citric acid, aq.
NaHCOj; and brine, dried over anhydrous MgSQ,. After filtration and concentration
in vacuo, the residue was purified by silica gel column chromatography (ISCO,
hexane/EtOAc 5-100%) to give 1F (7.5 g, 72%) as an 0il. Compound 1F had an
analytical HPLC retention time = 2.375 min. (Chromolith SpeedROD column 4.6 x 50
mm, 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min,

monitoring at 220 nm) and a LC/MS M*+1 = 283*.

1G.  Preparation of 4-amino-7-isopropyl-N-methoxy—N-rnethylpyrrolo[1 2-
f][1,2,4]triazine-5-carboxamide
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20 hexane/ Et OAc 5-100% to give IF (7.5 g, 72% as an
oil. Conpound |IF had an analytical HPLC retention

wao 200e2/061822 3 75 min. (Chronolith SpeedROD col unPCHUS2006/044756

50 mm 10-90% aqueous net hanol over 4 m nutes
containing 0.1 % TFA, 4 m/mn, nonitoring at 220 nm
and a LC M5 M++l = 283+. 25 1G Preparation of

4-am no- 7-isopropyl - N-met hoxy- N-net hyl pyrrol o[ 1,2- f]]
1,2,4]triazine-5-carboxam de -29 WD 2007/ 061882

PCT/ US2006/ 044756 Me N O Mep c;veo N NN (106
[0071] A solution of 1F o 24 nmol ), NHAOH (60
m) in dioxane (60 m) 5 was at 55Cin a

seal ed reaction vessel for 30 'mN/JAfter cooled to
room tenperature the reacti m Xt ure was
concentrated under reduced pressure to a smaller
volume and the light yellow gphid was col |l ected by
filtration, washed with water and dried under high
vacuumto give 1G (4.46g, 929 . Conpound 1G had an

YL R RS B 50 BB g o md

QY BeAtsd BES IT@Ia QuRA réadtioRlesse] ESBOAMM. NYftBr dodtedTioAoom
4 mM/mn, nonitoring at 220 nm and a LC/ MS Mk+1l =
Qegmqeratm;ep thp,r@a@gpapplgﬁng was concentrated under reduced pressure to a smaller

?éf | ORr t?le ﬁl a%é?@(wl Hild \Qgsoéolle%feﬁ}_lliglﬁlaafﬂﬁ r\b&%ﬁb{l‘ w"i_’t‘hx*reiter and

am nophenyl’) met hanone o
doed 2hdekdiigh saduuni reivd 1GE4H4620920).4Camplopnd iiGﬂHE e(rlmlalytlcal

dd
IR P HePme .3 U85 i Gt SRSRARO R oLpS 675 50 mem, 10-
60vDadMebiis thefhandPover 4 ihutes containing 0.1% TFA, 4 ml/min, monitoring at
220 nm) and a LC/MS M*+1 = 264",

1H. Preparation of (4-amino-7-isopropylpyrrolo[1,2-f][1,2,4]triazin-5-yD)(3-

aminophenyl)methanone

HoN

(1H)

[0072] To a solution of 1G (1.05g, 4 mmol) in THF (30 ml) was added 3-
[bis(trimethyl-silyl)Jamino]phenylmagnesium chloride (1.0 M in THF, 49 ml, 49
mmol) dropwise at 0°C. The reaction mixture was stirred at ambient temperature for
2h, then quenched with saturated aq. NH4Cl. Water was added to dissolve solid and
the organic layer was separated, the aqueous layer was extracted with EtOAC (x2).
The combined organic layers were washed with brine, dried over anhydrous MgSO4
and concentrated in vacuo. The solid residue was triturated with hexane and the white

solid was collected by filtration, rinsed with hexane and dried under vacuum to give
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20 mmol) dropwi se at 0OC. The reaction m xture was
stirred at anbient tenperature for 2h, then quenched

wowrdhoemsur at ed aq. NHACL. Water was added to POBESI00€044756

solid and the organic |ayer was separated, the

aqueous | ayer was extracted with EtOAC (x2). The

conbi ned organic | ayers were washed with brine, dried
over anhydrous MgSO4 and concentrated in vacuo. The
solid residue was triturated with hexane and the white
2EHEH16, R8%) ¢ Slohumued 1Bhdd drt amdlytiva) HIPLOSREnoh fime = 1.963

205 R aE b SPhetlgaBlsrl R 4 * Sofhos, 15967% amepus methanol over 4

Goimpesbnidthing @. 196 T8 4yhi/aah, koS DY B, I +
L9ga mn. (Cromlith SpeedROD collﬁgtnaﬁrzgpgﬁ?dé‘g%nlf—anSM“
10-90% aqueous net hanol over 4 m nutes contai ni ng

0.1% TFA, 4 M/ mn, nonitoring at 220 nm and a LC M5

M-+l = 296+. 5 11. Preparation of

1151{ 3- l[]prérﬁtiﬂ@ ff-IEWgyT-;mbr%ﬁlpﬁTfolénh 12ﬂﬂ]},j)z,ﬂjtﬁ§'tiﬁ_5_
-5- =3: (2, 4-di or ophenyl ) ur ea

o o WP Rl-aighleronhsmyBeres) “Compound 1.
(1.12 g, 3.80 nmol) o issgl [
contai ning TFA (10 danji S

edobriefly for 5

mn, concentrated and dift ed” umder i ghNNaacuum  The
resi due was di ssolved i R dry acetonicitg (40 nil), -
2,6- dichlorophenyl isocyanate (714 2.80 mml ) was
added in one portion. The 15 reactd xture was

stirred at RT for 30 mn and concent'‘rated to dryness.
The solid was triturated wi tpl?;mall amount of

CH2CA 2- MeOH and collected by filtration, rinsed wth
nore MeOH, followed by hexane and dried under high

JTURAG oo ansind YL O 2203 8 FHholf 3B aRSehEa s BEEHPHD
certaiieg TFA (3pdsermdand stimedhbrefly forB0minyicodéenBaién and dried under
PREARPl Pty THRNRLIORY B 1504 Bhe ey oana O anhis2m+1
dich@8ephenyl isocyanate (714 mg, 3.80 mmol) was added in one portion. The
reaction mixture was stirred at RT for 30 min and concentrated to dryness. The solid
was triturated with small amount of CH:Cl,-MeOH and collected by filtration, rinsed
with more MeOH, followed by hexane and dried under high vacuum to give 1I (1.31g,
72%) as a solid. Compound 11 had an analytical HPLC retention time = 3.956 min.
(Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
= 483",

EXAMPLES 2 TO 63
[0074] Examples 2 to 63 were prepared from Compound 1H and correspon&ing
aryl isocyanates utilizing procedure analogous to the one for Compound 11 described
above. The final products were purified by trituration, or recrystallization, or

preparative HPLC (C18 reverse-phase, YMC ODS S5, Sum, 20x100 mm, using H20-
MeOH-0.1%TFA as eluents).

-31-



EXAMPLES 2 TO 63 [0074] Exanples 2 to 63 were prepared

from Conpound 1H and corresponding 25 aryl
WO s@cpensst es utilizing procedure anal ogous to PEEUSNE6/044756

for Conmpound 11 descri bed

above.
were purified by trituration, or

The fi nal

products
recrystallization, or

preparative HPLC (Cl1l8 reverse-phase, YMC ODS S5, 5m
20x100 nm wusing H20- MeOH0.1 9%FA as eluents). -31
WO 2007/ 061882 PCT/ US2006/ 044756 0O R NAN | G NH2 N
N.-NJ HPLC Ex# R Name [MrH + Ret Time min) 2
1-{3-[(4-am no-7-i sopropyl - pyrxol o[ 2, 1- 463 3.8000 ~
f1 [ 1,2,4]triazin-5-y|)c§rba } -3 -(2ClL
chl or o- 5- et hyl phenyl ) Uia NTl
1-{3-[ (4- ani no- 7-i sopr opy! - 449 3.623 -
f1[1,2, 4] tri azi n-5-yl ) car bonyl ] pReny! Lr 3- (2- G
chl orophenyl )urea 4 C
1-{3-[(4-ani no-7-i sopropyl - pyrrolo[ 2, 1- 483 4.01
f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(3, 5-
ichlorophenyl)urea Cl 5
1-{34[.(4-ami no-7-| sopropyl -pyrrolo[2,I- 449 37% HPLC
fEk4,) 2, 4] t ) azi n-5-yl ) carbonyl ]ghenyl }-3-(3- Cl + | Ret
chl ofophenyl )urea| 6 F MR Time
1_ L 3_ [ (4 5 nu 7 i;-nn_r(cp\l VA r.0l n[ 7, 1]- Aq1 q "_)70 (min)
AR & i 72 NEY] _ 463 3.8007
111]2, 4k azi n- BRAEEIHRGTaRAmYTY) 2 4 "
chloro-5-methylphenylijurea
Cl
3 1-{3-[(4-amino-7-isopropyl-pyrrolof2, 1- 449 3.623°
fl[1,2,4]tri azin-5-yl)carbonyl]phenyl}-3-(2-
L chlorophenylurea
4 Ci 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 483 4.01¢
/@\fr fI[1,2,4)triazin-5-yl)carbonyljphenyl}-3-(3,5-
dichlorophenylurea
Cl
5 1-{3-{(4-amino-7-isopropyl-pyrrolo[2,1- 449 3.64°
f][1,2,4]triazin-5 -yDearbonyl]phenyl}-3-(3-
Cl chlorophenyl)urea
6 F 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 451 3.52°
fif1 ,2,4]triazin-5-yl)carbony]]phenyl ¥-3-(2,4-
3 difluorophenyburea
F
7 1-{3-[(4-amino-7-isopropyl-pyrro]0[2,1— 447 3.66°
fi[1,2,4]triazin-5 -yDearbonyljphenyl}-3-(2-
fluoro-5-methylphenylurea .
F
8 F 1-{3-[(4-amino-7-isopropyl-pyrrolo[2, - 451 3.05°
Q; f[1,2,4]triazin-5-yl)carbonyljphenyl}-3-(2,6-
difluorophenyl)urea
F
9 1 -{3-[(4-amino-7-isopropyl-pyrrolo[2, 1- 415 4.16"
t][l,.’2,4]:riazin-S-y])carbonyl]pheny]}-3—
phenylurea
10 1-{3-[(4-amino-7-i sopropyl-pyrrolo[2,1- 421 3.58°
f](1,2,4}triazin-5-yl)carbonyl]phenyl}-3 -cyclo-
hexylurea
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di f 1 uorophenyl )urea F 7
1-{3-[(4-am no-7-i sopropyl -pyrrol o[ 2,1- 447 3. 66
WO pQoro@is4d t ri azi n- 5-yl ) car bonyl | phenyl } - 3- (2- PCT/US2006/044756

f 1 uor o- 5- net hyl phenyl ) ur ea

F8F

1-{3-[(4-am no-7-i sopropyl -pyrrol o[ 2, 1- 451 3.05
fl1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(2, 6-
di fl uorophenyl )urea F 9 /

={3-[(4-anino-7-isopropyl-pyrrolo[2,1- 415 4.16
101,]2,4] triazi n-5%-yl)carbonyl ] phenyl}-3- phéenylurea HPLC
1 @xA-{{ 3- [ (& ani no{7-i sopropyl -p?a-frgeﬁ' ol 2,1- 421 3. 38 | Ret
fF1 [ {1, 2,4]triazin-5-yl)carbonyl]phenyl }-3-cycl|o Time
|qu:U| 32D 3nggig_N;g_qu_wmulljujii 26 1HPLC (min)
B RN MH]| + - ﬂnﬁg-?-lmp;gpn!?yrrolop,]- 443 3.64°
1-{34[ (4- 7- géﬁg@ﬁ%uﬁj oBYpheryl-d4% 3. 64b
f1[1,2, 4]triazi n-5-y1) carbonyl ] phenyl } - 3- (4-
nmeghyl benzy ) ur eaf 143-[(4-amino-7-isopropyl- olo[2,1- 433 3.65°
1-{34] (4_— 7- | SUpsaEin PYdath ﬁelay%é?(@- 3. 6%
f1[ 12, 4] tlri azi n- bfiydrgpbenyborey | | phenyl }-3- (2- F
Hgorepheryljureal 13 [ Cl
1. 33_ [ (AFaniTh- 7- % ?ﬁf‘ . poquopr@p oralo[283 3. 727 483 3.72°
f101]2, 4 zi - Bl ST PP RRNgh P33 (206-
di chf or opRenyl ) urpa pheny
14 ]—{3-[(4-amino-7—isopropyl-pyrro]o[2,1- 445 3.46°
fI[1,2,4]tri azin-5-yl)carbonyl]phenyl}-3-(2-
methoxyphenylurea
OMe
15 1-{3-[(4-amino-7-isopropyl- pyrrolo[2,1- 483 3.74¢
f]{1,2,4]triazin-5-y])carbonyl]ph enyl}-3-[2-
(trifluoromethyl)phenyljurea
CFj3
16 1-{3-[(4-amino-7-isopropyl- pyrrolo[2, 1- 429 4.06°
f1(1,2,4]tri azin-5-yl)carbonyl]phenyl}-3-(2-
methylphenylurea
17 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 445 3.90°
” f[1 ,2,4]triazin-S-yl)carbonyl]pheny]}-3-(3-
e0 methoxyphenyl)urea
18 1-{3-[(4-amino-7-isopropyl- pyrrolo[2, 1- 429 3.63¢
1 ,2,4]triazin-S-y])carbonyl]phenyl}-3-(3-
methylphenylurea
19 F 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 433 3.76°
\Q\; f][],2,4]’m'azin—S-y])carbonyl]phenyl}—3-(4—
fluorophenylurea
20 1-{3-~{(4-amino-7-isopropyl-pyrrolo [2,1- 483 3.95
f1[1,2,4]triazin-5 -yDcarbonyl]phenyl}-3-[3-
F3C (trifluoromethyl)phenyl]urea
21 F 1-{ 3-[(4-a.mino-7-isopropyl—pyrrolo[2, 1- 467 3.91°
Q f][l,2,4]triazin-5-y1)carbonyl]pheny1}-3-(3-
Cl chloro-4-fluorophenyl)urea
22 NC 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 440 3.91°
Q fI[1,2,4]riazin-5-ylcarbonyl]phenyl}-3-(4-
cyanophenylurea
23 F3CO 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 499 3.63°
\@ £[1,2,4]triazin-5-yl)carbonylJphenyl}-3-[4-
(trifluoromethoxy)phenyljurea
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3. 46¢C
woredohosasghenyl ) ur ea
1-{3-[ (4-am no-7-i sopropyl

1- {3

-[ (4-am no-7-i sopr opyl
f1[ 1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(2
PCT/US2006/044756
-pyrrol o[ 2,1- 483 3.74

O 15 Q S-

-pyrrolo [2,1 - 445

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[2-
(trifluoronethyl)phenyl]urea CF3 16
1-{3-[(4-am no-7-isopropyl -pyrrol o[ 2,1- 429 4.06c
101 2. 4]ltriazin-5-yl)carbonyl]phenyl}-3-(2-
rreth | phenyl )urea| 17 / HPLC
18481 [ (4- am no- 7- | sopr opy! - pyr rI@zjﬁg[ 2,1- 445 3.90° MMI%O Ret
I f] 1,2 4]tnazm5-y|)carbony|]p enyl }-3-(3 : Time
IIIiJ: Ay, 6CII)’I /u et .-.8 . (min)
12830 [ ( - 7- }i ol 'P"i%' P PY projel2.ko9 3. 68 507 | 3.95°
f1[1]2, 4]t kn- By CaFan 9%9}’511}33%43
net hyl phenyl)urea}i i [ (4-am no-7-isor¢
| 2PYh' oNLA2NT P PY1 3 44-48iR0-F-isbhropy )H:ol 21 443 3.99°
. - 99
1,2, 4] trilgziln, 5- y| iR 2Kpao-3-plesyily) ]pr%nﬁ}‘b (2,4-
f1 uofr ophenyl )’ur eal didé&hyiphenyljurea
1- {3l [ (4- amnn Z-i sopropyl -pyrrolo[2,1- 483 3.9 F3C
F2f I, 2 i azi lsi !i(?-@mrnq; prppyhempld2 B- | 3 265 378
(t rifFl uorde qﬂ.néiayl carponyliphenyl}-3-(1-
1-{3-[(' Bpr i‘ pyrrolo[21 467 3. o
Ty I} 2 Fdd T TiaziTr STAC TEaLhe RemH -3¢
et oro-@mph%y lel& 0 ; " p])%l'r:{og'l 483 3.79°
1- {31 [ (4- AN 7-|i @@R6aRMh yI)QMJn Tl 301
111, 2, 4]trjazin-5-yl)carbonyl phenyl} 3-(4-
cyanpopHe r ea |213{3HBB@rino-7-isopropyl-pyrrolo[2, 1- 449 3.96°
1-{3-[(4- -7-|f§b&r‘l§'pﬂ}1n-5@y)carb¢nmﬂmew4}—%99 3.6 f] [
1,2,8)tri azih-5-yPierebEse] phenyl } -3-[4-
29 Br 1-{3-[(4~amino-7-isopropyl-pyrrolo[2,1- 493 3.87°
\Q\F f[1,2,4]triazin-5-yl)carbonyl]phenyl} - -3-(4-
bromophenyljurea
30 F 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 447 3.92°
f1[1,2,4]triazin-5 -yDcarbonyl]phenyl}-3-(5-
[ I fluoro-2-methylphenyljurea
31, 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 443 3.79°
flf1 ,2,4]triazin-5-yl)carbonyl]phenyl}-3~(3-
methylbenzyl)urea
32 rL 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 458 3.65°
- fl[1,2 ;Altriazin-5-yl)carbonyljphenyl}-3-[4-
(dunethy]ammo)phenyl]urea
33 BnO 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 521 2.85°
Q ]{1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[4-
(benzyloxy)phenyl]urea
34 t-Bu 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 471 3.93°
Q fl[1,2 ,4]triazin-5-yl)carbonyl)phenyl}-3- -(4-tert-
butylphenylurea
35 Ph 1-{3- [(4-amino-7-isopropyl-pyrrolo[2,1- 491 4.05°
O\; f][llz Altriazin-3-yl)carbonyl]phenyl}-3-biphenyl- '
4-yl-urea
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(trifluoromethoxy)phenyl]urea -33 WO 2007/ 061882

PCT/ US2006/ 044756 HPLC Ex# R Nanme [ MtH] { Ret
W@ p00n/02488PhO 1-{ 3-[ (4-am no- 7-i sopropyl

507 3.95 f][1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(4-

phenoxyphenyl ) urea 25

1-{3-[(4-am no-7-i sopropyl

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(2, 4-

-pyrrolo[2,1- 443 3.99

Ti me
- pyr r ol BERP2006/044756

inethyl phenyl)urea 26
1-{3{[ (4- ami no- 7- | sopropyl -pyrrol o[ 2, 1- 465 3. 76 HPLC
fEf4{ 2, 4] t | azi n- 3 yl ) car bonyl Jphenyl } - 3- (I - emys | Ret
naphthyl)urea 27 Time
e ST o7 POPLED By [2 1. 483 3 79 (min)
ffFl 2, 4] Zin- b5 lazm_ - 0 1Q W :ﬁl : | 395 4.03°
(tri1|uoro thyl)p Y en-
1-{3:[(4-am no-7- sopropyl pyrrol o[ 2,1- 449 3.96
fpr 1} 2, I azi n- bt-y3-}4-ahBe N NopBRERY e 31 4 435 3.49°
chl orop r ea| 9209,2Bitriazin-5-yl)carbonylphenyl}-3-
1- {3t [ (4- am no- 7- | xyvhepipetyDueol of 2, 1- 493 3. 87
H 24 iazi-a-B- \/I\nnrhnnvl1nhenvI} 3-(4- brom
Op?‘l ehyl ) u 30 F 1-{3- (4-ammo-7-1sopropyl-pyrrolo[2 1- 483 4.11°
1-{ 3} [ (&N 7-| %m SYcREeiphenyly-323-3. 9p" 1]
[ 1,p, 4]tr|m2|n5 af Vi1 phenyl } -3-(5
f Baiof qpes MET NYT PHETIYA: KAJ&ﬁﬁ‘oﬂ-&&pmpyl- olo[2,1- b
3.53
1-{ 3¢ [ (4-m jjo- 7- || sropmmssn-tjckBh r@fﬁeﬂw} 443 3.7p 11
1,2, 4]tri ;S-ylr)mmhmwb]uphenyl }-3-(
t hyl benzyl )urea 32
149 3L [ ( N10- 7-}i Bm(@pl}iho-pjébﬂrﬁﬂy(l{)ﬂmibﬁ FO6 3.0Pp 429 3.75°
f][1,2,4]triazin- -5-yl)carbonyl]phenyl}-3-(4-
methylphenyl)urea
41 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 443 | 3.57°
% fl[1,2 4}triazin-5-yhcarbonyl]phenyl}-3-[(1S)-1-
phenylethyllurea
42 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 429 3.50°
% f][1,2,4]triazin-5-yl)carbonyl]phenyl}-3-
benzylurea
43 F 1-{3-[(4- -amino-7-isopropyl-pyrrolof2,1- 451 3.95°
/@: f][1,2 4ltriazin-5-yl)carbonyljphenyl} -3-(2,5-
F s difluorophenyl)urea
44 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 443 3.92°
f](1,2,4]triazin-5-yl)carbonyl]phenyl} -3-(3,5-
s dimethylphenylurea
45 OMe 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 459 3.92°
/@[ fI[1,2,4]triazin-5-yl)carbonyl]pheny1}3-(2-
S methoxy-5-methylphenyl)urea
46 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 465 3.93%
OO f][1,2 4]triazin-5-yl)carbonyl]phenyl}-3- -2~
s naphthylurea
47 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 443 3.61°
s fl[1,2 ,4ltriazin-5-yl)carbonyl]phenyl}-3-(2-
phenylethyl)urea
48 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 447 3.87°
f](1,2.4]triazin-5-yl)carbonyl]phenyl}-3-(3-
F 5 fluoro-4-methylphenyl)urea
49 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 491 3.93°
fj[1,2,4]triazin-5 -yDcarbonyl]pheny1}-3-biphenyl-
s""- 2-ylurea
Ph
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N/ f][1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[4

(di met hyl am no) phenyl ] ur ea
wa2¢03/06¥842 am no- 7-1 sopr opyl

33 BnO

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[4-
(benzyl oxy) phenyl Jurea 34 t-Bu /

1-{3-[(4-am no-7-i sopropyl

-pyrrolo[2,1- 471 3.93

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(4-tert-

hutyl phenylYirea 35 Ph

-pyrrol o[ 2, 1- 521 2P@BUS2006/044756

! -{3- [ (4-ami no-7-isopropyl-pyrro]o[2,1- 491 4.05 HPLC
2, 4] tm azi n-%-yl) carbonyl | ggnyl } - 3- bi phenyI'_BAer:Ir Ret
urea -34 V\D ’007/ 061882 PCT/ US2006/ 044756 L ;l;nlllflls

L B R 7 ISopronY olo[ % 3 f431| 357
H TS E%M %§ ’%J‘ﬁ'?y]urea

37 14{3-[(4-am no [ sopropyl pyrrol of 2 1- 435 3. 49

gl o Ave i oo 5\/I\garhnn\/|1nhpnvl } -3

'(JC5§1/5'| 6Ee_” c th| - 4- sopropyl-pyrrolofz 1- 451 3.85°

1-13][ (g -7- E; “" i P%ﬂ"&‘[”fhefy'} Ad344. 11 |

H% l_4]fr:_alin -\/ nnvI1DhenV|} 3-(2.3 ,

o ({§4-amino-7- 453 3.44

di“Chll or oph ny )ur e

1-{3{[ (2~ 7- ?Pé{ o ﬂcﬁ} %g}grmﬁ'%l;}S 3.53 f) [

1,2, 4] tri azj 334 ss'

nr%i- h ))/ynhnn\ll LLE Q Z 59 3 78 5 3555

) ] - é@‘? o2-1- 4 .

1-{3 [( 2_? ! 1so ropyipyrrolo -f] [1,2, ]mazm-S-

< yl)carbony]]-phenyl}carba.moyl)—ammo]-tl—
\( methylpentanoate
54 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 440 3.59°
f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3 -(2-
S cyanophenyDurea
CN
55 = 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 416 2.73°
N | fl[1,2 ,4]triazin-5-yl)carbonyl]phenyl}-3-pyridin-
NS 3-ylurea
56 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 455 3.93°
Oi)\ f][1,2,4]triazin-5-yl)carbonyllphenyl}-3- -(2,3-
s dihydro-1H-inden-5-ylurea
57 0 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 459 3.55°
<O :@ s fl[1 ,2,4]triazin-5-yl)carbonyl]phenyl}-3-(1,3-
benzodioxol-5-ylurea
58 F 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 45] 3.93%
' f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(3,5- :
difluorophenyl)urea
F &
59 ci 1-{3-{(4-amino-7-isopropyl-pyrrolo[2,1- 463 3.74°
\©\/ f][1,2,4]triazin-S-yl)carbony]]phenyl}—3-(4—
% chlorobenzyurea
60 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 505 3.82°
O 4 f][1,2,4}triazin-5-yl)carbonyl)phenyl}-3-
(diphenylmethyl)urea
61 1-{3-[(4-amino-7-isopropyl-pyrrolo[2,1- 457 3.74°
©/\L f][1,2,4}triazin-5-yl)carbonyl]phenyl}-3-(3-
2 phenylpropylurea
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f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(4-
nmet hyl phenyl )urea 41

wa2¢03/06¥842 am no- 7-i sopropyl -pyrrol o[ 2, 1- 443 3r&lUS2006/044756

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[(1S9)-1

henyl et hyl Jurea 42

? {3y[(4 am no- 7-i sopropyl -pyrrol o[ 2,1- 429 3.50
f][l 2, 4] triazin-5-yl)carbonyl]phenyl}-3- benzyl urea
E 1-{3-[(4-ani ng-7-isopropyl-pyrrolo[2,1- 451

.95 f1[1,2,4]trijazi n-5-yl)carbonyl [ phenyT }-3-T 5 F | mpLc
diek# yor ophegyl ) ur g¢a 44 . Ret

[M+H]
13- t-pyrrofof 2, 1- 443 3.92 M} Time
116{3 [,.](f]- -am no- 7 Ilsggri?EXm/Pj/nhnn\/Tl 2-(3 5 (min)
SRR { amq?é) -isopropyl-pyrrolo[2,1- 416 2.82°
hyl Nyl ) ur ¢
Fl?gf[{4f’ T 7 gﬁgmfmﬁykaé‘r"a{@hw}zﬁw t] |
z]tr|a2|n 5- yI)car onyl]gzenyl} -3-(2-
_ maat hasl n-\an\ll \ Ly aaﬁ -
%lIIL LY 5 IICLII_yI 154 _ 19[2465 3. 93 416 3.625°
- 4-WhTyno- 7- | ggf“‘qptﬂpb‘ 'EL_
f ] fl [2(4] i-azt n- :%@]’ ’gar oon§ {ppanyR-3pyridin
T_a?hf [])\/L) :Ir“elal.U‘]-; sepropy-pyrrolof 2 1- 443 3.6
f1[1,2,4]triazin-5- yl)carbonyl]phenyl} 3-(2-
@hﬁtﬂl}d‘ -MiS Qﬁ?alﬂﬁs conditions:

4- opropyl -pyrrol o[ 2, 1- 447 3.87
et 4y (Gramolivs Spia OB dhg k5P b n (ahmns

o PR s s oo

ﬁm—’ﬂﬂl}d(}t axzaferﬁsm{f)lfeacb@wé kpery shum dohpheny! ss=
2-ylurea Ph -

Example 64
p-Tolyl 3-(4-amino-7-isopropylpyrrolo[1 »2-f][1,2,4]triazine-5-carbonyl)

phenylcarbamate

[0075] Example 64 was prepared from Compound 1H and 4-methylphenyl chloro-
formate in the presence of triethyl amine utilizing procedure analogous to the one for
Compound 1 described above. The final products were purified by preparative
HPLC (C18 reverse-phase, YMC ODS S5, 5pm, 20x100 mm, using H20-MeOQH-
0.1%TFA as eluents). Compound 64 had an analytical HPLC retention time = 3.571
min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
= 430",
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wa2¢03/06¥842 am no- 7-i sopropyl -pyrrol o[ 2, 1- 443 3r&lUS2006/044756

f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-[(1R)-1-

henyl et hyl Jurea 51

2-{3¥[(4-gngno-7-isopropyl-pyrrol0[2,1- 451 3.85
f]1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(3,4- F ~

di fl uorophenyl )urea 52 O net hyl

(29)-2-[({3-[(4-anmi no-7- 453 3.44

i sopropyl pyrrolo[2,1-fJ[1,2,4]triazin-5-
yl ) car bonyl ] phenyl } carba ?ﬁﬂ?ﬁé]-s /\ _
mstlh;agmmaamm?;&@np{«ﬁ&b&i?%n%‘:z{]gr{%iﬂ-%fylg&g}b%g'yﬁﬁhenyl}-3-
467 3.59 isopropylpyrrolo[2,1-T] 1,72, 4]tri’azi n-52
yI)carbonyl]-phengh}carbaﬁﬁvﬂﬁbéwﬁneé-4- y

met hyl pent anoat e

113 [ (4 anino- 7-i 56‘@| Dyrfolbl2,1- 440 3.59
fJ[1,2,4]triazin-gﬁyI%SarHonm Yhery

cyanophenyl ) ur ea ni ~ N
1¥{3-F(4-§n2n0-7-isopropyl-pyrrolo N%&J416 2.73 o -
f1[1,2,4]triazin-5-yl)carbonyl]phefiyl }*3-pyridin- s? ~
3-ylurea 56 1-{3-[(4-am no-7-isopropyl-pyrrolo[2, 1-
455 3.93 f] [ 1,2,4]triazin-5-yl)carbonyl]phenyl } -3
-g2,3 se di hydro-1H i nden-5-yl)urea 57 O

$5A3- [PrepagationoefB5sopr opyl - pyrrol o[ 2, 1- 459 3.55 CO
f1[1,2,4]triazin-5-yl,)carbonyl ] phenyl }-3-(1, 3-

benzodi oxol - 5-yl) ureg\_ o
FeC I\/j\ )L
N N
H H

63A

[0076] Compound 65A was prepared from Compound 1H (30 mg, 0.0733 mmol)
and 2,2,2-triﬂuoro-1-(4-isocyanatopiperidin—1-y])ethanone (16.3 mg, 0.0733 mmol)
utilizing procedure analogous to the one for Compound 11 described above. The
compound was purified by preparative HPLC and had an analytical HPLC retention
time = 3.160 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous

methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and
a LC/MS M"™+1 =518".

[0077] To a solution of 65A in MeOH (1 ml) was added IN NaOH (0.2 ml). The
mixture was stirred at rt for 30 min. Preparative HPLC purification gave the TFA salt
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58 F 1-{3-[(4-am no-7-isopropyl-pyrrolo[2,1- 451 3
fJ[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(3,5 F

waledoroersephenyl Yurea 59 C PCT/US2006/044756

1-{3-[(4-am no-7-isopropyl -pyrrol o[ 2,1- 463 3.74
f1[1,2,4]triazin-5-yl)carbonyl]phenyl}-3-(4-
chlorobenzyl)urea 60
{3 [(4 am no- 7-i sopropyl -pyrrol o[ 2, 1- 505 3. 82
2,4]triazin-5-yl)carbonyl]phenyl}-3-
(QiI q&lﬁe@yi! megt BYYo)for eo stepd) 88k solid. It had an an _/ytlcal HPLC retention

TS P A b SRR Pl hiang 46 55 2m, 10:909% aqueous

phethyhqiroepy 4 niiheRs coiaii 20074 '@ﬁAsﬁ %lPrgH H%%QQQAQ éﬁiﬁﬁnm) and

HP. Nanme [ M+H]| + Ret Ti me
ﬂfgﬁi’erﬁ Hd27-iso ro |- mm p PY pyrrol o[ 2,1- 416

2.82 f]{ o
1,2,4]triazin-5-yl)carbonyl]phenyl}-3-pyridin N sr
2-yl urea 63 N 1-{3-[ (4- anEXAVMPLIIOpP6 OpYy! - pyrrol of 2, 1-

1O Gy iRy ofp -G 2.5

hod
4-ylurea HPLC eaBordyDphEnydnal SlélcﬁR;%BHeh al\/let_
A: Chronolith SpeedROD 4.6 x(% 991colunn,,

bMet hod B: Phenomenex Luna C 18 (2) .4 6 x50 mMmm 55
gmcolum; 5 "Method C Waters ire C18, 4.6 x 50

mm 5 pm col um. Exanpl e 64l/E\To
3-(4-am no-7-i sog
2,4]triazi ne-5- carb phenylcarba

Cl

[0078] Toa soluti(.)n of 4-chloro-5—methy1pyrrolo[1,2-f][1,2,4]triazine (168mg, 1
mmol) in CCly (5 ml) was added NBS (0.82 g, 5 mmol)and AIBN (18 mg, 0.1 mmol).
The mixture was degassed, and then heated at reflux under N, for 5h. Cooled to RT.
EtOAc and aq. NaHCO; were added, and the mixture was stirred at RT for 2h. The
organic layer was separated, washed with brine, dried and concentrated. The residue
was purified by ISCO silica gel column (EtOAc-hexane 0-30%) to give 66A (85 mg,
33%) as a solid. Compound 66A had an analytical HPLC retention time = 2.003 min.
(Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4
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~I O NH2 ONHN NN 10 [0075] Exanple 64 was
prepared from Conpound 1H and 4- net hyl phenyl chl oro-

w0 o068t n t he presence of triethyl am ne utiPCRUSIY06/044756

procedure anal ogous to the one for Conpound |1
descri bed above. The fmal products were purified by
preparative 15 HPLC (C 18 reverse-phase, YMC ODS S5,
5m 20x 100 mm wusing H20-MeOH 0.1 % FA as el uents).
Conpound 64 had an anal ytical HPLC retention tinme=

Jnuiptes captginipArlGadIFAL B 18jdeda ROBiteingmn 220 GmY) 28Q aME/MS M*+1
lO Yo aqueous met hanol over 4 mnutes containing 0.1
% TFA, 4 m/min, nonitoring at 220 nm and a LC MS
Mt+1 = 430+. 20 -37 WD 2007/061882 PCT/ US2006/ 044756

65 1-{3- am no-7-i sop ro ﬂ[pyrrolo[2 1-f] [
m] rFP%Q??P 8f %%%Qﬁwpﬂopmggﬂ[ 1,2,4}triazine-5-carboxylic acid
pi peridin-4-ylurea HNa O A , \ONH2 HN NN 5
65A Preparation of 66A0 N~ ~ F,CHHN#R2 N

[0079] A mixture of 66A (69 mg, 0.226 mmol) in dioxane (5 ml) was added a
solution of NaH,PO,.H,O (125 mg, 0.904 mmol) in water (1 ml) and HoNSO3H (33
mg, 0.339 mmol). The mixture was cooled to 0°C, a solution of NaClO» in water (1
ml) was added dropwise. Then the reaction was warmed to rt and stirred for 1 h,
NazS,03 (34 mg, 0.271 mmol) was added and stirred for 15 min. The reaction
mixture was acidified with 1N HCl to pH 3, extracted with EtOAc for three times.
The combined extracts was dried to give 66B (60 mg, 96%) as a solid. Compound
66B had an analytical HPLC retention time = 2.022 min. (Chromolith SpeedROD
column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%

TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 276"

66C. Preparation of methyl 7-bromo-4-aminopyrrolo[1,2-f][1,2,4]triazine-5-
carboxylate

[0080] To a solution of 66B (576 mg, 2.08 mmol) in DCM/MeOH (8ml/8ml) was
added a solution of 2M TMSCHN; in hexane (6.24 mmol, 3.12 mmol). The mixture
was stirred for 30 min, then concentrated. The resulting solid was dissolved in DCM

(5 ml), and a solution of 2N NH3/MeOH was added. The mixture was stirred for 15
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N N) 65A 10 [00761 Conpound 65A was prepared from
Conmpound 1H (30 ng, 0.0733 mmol) and 2,2, 2-trifl uoro-

WO 200046i88DCcyanat opi peri di n-1 -yl ) et hanone (16. 3PEMUS2006/044756

0.073 3 mml) utilizing procedure anal ogous to the

one for Conpound 11 descri bed above. The conpound was
purified by preparative HPLC and had an anal yti cal

}{PLC retention 15 tinme = 3.160 mn. (Chronolith

SpeedROD colum 4.6 x 50 nm 10-90% aqueous net hanol

oV’é‘F ﬁlemcﬁme@ératednt%emphg Vs TritdrdiEdwith sthdlharfAount of DCM filtered

o HR {d %%\I%Ggﬁl% ?g 'i{@ g%%) i%’f%"‘v'?g°’ém§6;%g§1§ ﬁlaéfm esa:lytlcal
| HPMEGkteptionttimenag. 260 deid. (ChidaGHiK BpdedOD cansnm ¥ Pmm, 10-

stirred rt for 30 mn. Preparative HPL
V%‘?A’ﬁql%%‘%‘isdﬂetbm OVfiet FHAULES pentaingm WP OB/ ‘ﬁ)mllm m)omtonng at
PI 145 Q64 DANEOM 9T =6BB+(8. 2 ny, 27% for two steps
as aﬂggl id. It had an anal ytical HPLC retention tine
= 2.420 min. (Chronolith SpeedROD colum 4.6 x 50 mm

oATE R o O S R Php oy A AT W amino-

M +1 methan¥Ad/PLE 66
1-(3- aﬁr%?no- 7-(3-(di net hyl am no) prop- 1-ynyl ) pyrrol o
[ 1,2-f] [ 1,2,4]triazing carbonyl ) phenyl ) - 3

(2, 4-di chl or ophenyl ) ur eé ) HaiH NI C N N N
10 N HoN

[0081] To a mixture of 66C (350 mg, 1.29 mmol) and N-methyl-N-methoxyamine
hydrochloride (189mg, 1.935 mmol) in THF (10 ml) at -10 °C was added 3-
[bis(trimethyl-silyl)amino]phenylmagnesium chloride (1.0 M in THF, 21 ml, 21
mmol) dropwise. The reaction was stirred at 0 °C for 2h, then at rt overnight. The
mixture was quenched with saturated ag. NH4Cl. Water was added to dissolve solid
and the organic layer was separated and the aqueous layer was extracted with EtOAC
(x2). The combined organic layers were washed with brine, dried over anhydrous

MgSO04 and concentrated in vacuo. The residue was triturated with hexane and the

solid was collected by filtration, rinsed with hexane and dried under vacuum to give

66D (92.8 mg, 22%). Compound 66D had an analytical HPLC retention time = 1.663
min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
= 332",

66E. Preparation of (4-amino-7-(3-(dimethylamino)prop-1 -ynyl)pyrrolo[1,2-f]-
[1,2,4]triazin-5-yl)(3-aminophenyl)methanone
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66A. Preparation of
7-brono-4-chloropyrrolo[1,2-f][1,2,4]triazi ne-5-car bal
waledwaerssOHC CI SIN NN Br 15 [00781 To a sol BET/U82006/044756
4-chl oro-5-nmethyl pyrrolo[1,2-f][1,2,4]triazine (168
ng, 1 mol) in CC14 (5 M) was added NBS (0.82 g, 5
mmol )and AIBN (18 ng, 0.1 mml). The m xture was
degassed, and then heated at reflux under N2 for 5h.
Cooled to RT. EtQAc and ag. NaHCO3 were added, and
the m xture was stirred a T\ for, 2h. The 20 organic
| ayer was separated, washe Qolrlme2 dried and
concentrated. The resigyg Was ur|f' ed by 1SCO silica
gel colum (Et OAc- hexane 0- 30%(TD gl\Ne 66A (85 ng,
33% as a solid. Conpound 66A ha ran nal yti cal HPLC
retention tinme = 2.003 mn. ( onolith SpeedROD
colum 4.6 x 50 nm 10-90% aquepus mnet hanol over 4 -
39" WD 2007/ 061882 PCT/ US20Q6/ p44756 m nut es
containing 0.1 % TFA, 4 m/mMn, nonitoring at 220 nm
and a LC M5 M++1 = 256+. 66B. Preparation of
7- br ono- 4- chloropyrrolo[l 2-f]1[1, 2, 4]triazine 5- car box

%,[gggzn]rg?l R ‘?’ID Hog b “E’%oﬁfl} B (Bsme. 0.06
Jomgb)i pd(dppﬁbﬁlmﬂ)zclfmngmﬁommg% g@ﬂm@}?é )0, d)ﬁnifﬁ’&l%nd Et;N

f#&t u?.)én\ﬂg‘g}_@\g%dv 35 e@@seg bgbpbbh%mdﬂz, I*h@l@tadrat 70 °C ina

5 waaldbr ( b Mibe MBGR RS Cand s
war me:j tort and s?%r%(riggrefegr ;ﬁld aﬁaﬁ%@%@ %ﬂm}%%
@rmatWL%gl&d@i@ysqaphass,tYMCEOUSJSS l‘ﬁum 20x100eam, using H20-

d ed with IN 3,
RO TR b e o L &S b soaieh s gl used in
@kt sept Santion. dCbm@\oh@d G6E Bad 6B ah 510 Hf%ﬂ@et idh time = 1.135
sall |&{ nP g 66B had an anal yti cal
PR rgRof! &hgp QP2 solgppn 4. é@mallpw(ﬁ’@ GQMmethanol over 4

10 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
=335",
66F. Preparation of 1-(3-(4-amino-7—(3-(dimethy]amino)prop—l-ynyl)pyrrolo[l,z-
f1[1,2,4]triazine-5 -carbonyl)phenyl)—3—(2,4-dichlor0phenyl)urea

15
[0083] To a solution of the TFA salt of 66E in CH:CN (1 ml) was added
dichlorophenyl isocyanate (3.1 mg, 0.0164 mmol). The mixture was stirred at 1t for

20

30 min. Preparative HPLC (C18 reverse-phase, YMC ODS S5, 5um, 20x100 mm
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colum 4.6 x 50 nm 10-90% aqueous net hanol over 4
m nutes containing 0.1% TFA, 4 mi/mn, nonitoring at

wQ2®706M88Nd a LC/ MS Mr+1 = 276+. 66C. Pr epar ap€DOSmh6/044756

met hyl 7-brono-4-am nopyrrolo[1,2-fl[1,2,4]triazine-5-

20 carboxylate MQ2C NH2Z N N N _:1-j Sr [0080] To

a solution of 66B (576 ng, 2.08 mmol) in DCM MeCH

(8m/8m ) was added a solution of 2M TMSCHN2 i n

hexane (6.24 mmol, 3.12 mmol ). The m xture 25 was

stying Bg MeojbOrh%TFzﬁlaé slusotsp gave teeitle cBhponsd 663 ngng, 18% for

?&JdNéi e I\/EO—| Wels ;ﬁﬂeé& '[I?ﬁg%%uou?rﬁ %%F%ﬁga’%ta? %"rlg‘%fll %ﬁ’lLClBﬁennon

ttme VG- Qlﬁ)ﬁﬁmﬁmﬁﬁn@ﬁﬁi/sld&’dm@m&ﬁﬁ 4.6% B0 nhheﬂ) 90% aqueous
S'F(h at.ed. .The so 67 friturated with smal

ShER0 o ingfep P‘é‘?té’a“nﬁ’a 4R FF A4 pd/ rgwmowenpngm nm) and

regl.CAG3Mas] as53pti d. Conpound 66C had an anal yti cal

HPLC retention tinme = 2.262 mn. (Chronolith SpeedROD

colum 4.6 x 50 nm 10- 90% aqueous rret hanol over 4

m nutes containing 0.1% TFﬁ,x ?PT b nmoni toring at

5 220 nn) and a LC M5 M++1 % 66D Preparati on of

(4- dn{3n€{4%mmﬁ}ﬁ/-(dmiem[lylammo)propyl] pyrrolo[2 1- [ﬁ,z 4]tr1azm-5-

NIRRT T TS A R R

(350 ng, 1.29 mmol) and N-nethyl - N-net hoxyam ne
hydrochl ori de (189ng, 1.935 nmol) in THE (10 m) at

-10 C was added 3¢ o
[bis(trirrethyl-silylno] he chl ori de
(1.0 Min THF, 21 m\’\m%b,l, r opw-Se~ e reaction
was stirred at 0 C foig 2ht thdn at r ergight. The
15 m xture was quenched wi th saturat (N~ NH4ACL

Water was added to dissolve solid

[0084] A suspension of Compound 66 (11 mg, 0.02 mmol) and 10% Pd/C (5 mg)
in EtOAc (4 mL) was purged with nitrogen (2x) and stirred under an H, atmosphere
for 3 days. The reaction mixture was filtered and the filtrate was concentrated. The
crude product was purified by preparative reversed-phase HPLC and the fractions
containing the desired compound were lyophilized to a solid (1.7 mg) as a TFA salt.
Compound 67 had an analytical HPLC retention time = 2.853 min. (Chromolith
SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes

containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 526"
[0085]

EXAMPLE 68
1-(5-{[4-amino-7-(1 -methylethyl)pyrrolo[2,1-f][1,2,4] triazin-5-yl]carbonyl}-3-
pyridinyl)-3~(2,4-dichlorophenyl)urea
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and the organic |ayer was separated and the aqueous
| ayer was extracted with Et OAC (x2). The conbi ned

wWoe@anssst ayers were washed with brine, dried PUBDS2006/044756

anhydrous MSO and concentrated in vacuo. The
residue was triturated with hexane and the solid was
collected by filtration, rinsed with hexane and dried
under vacuumto give 20 66D (92.8 ng, 22% . Conpound
66D had an analytical HPLC retention tine = 1. 663

mn. (Chronolith Spegd cobu 6 x 50 mMm 10-90%
aqueous net hanol overd@ nut e _chnt ai ning 0.1 % TFA,
4 m/min, nonitoring at 1220 uly and @ LB M+l =
332. 25 66E. Preparatioff of

(4-am no-7-(3-(di met hyl am no) prop-1
1- [ 1,2,4] triazin-5 -yl) (3 -am-r9phenyl) nmet hanone
-41 WO 2007/061882 PCT/ US2006/ 04475 O NH2 H2N N N,
NJ S N [0082] A mxture of 66D (10 ng, 0.03 nmol),
18 Rrepakationnss t¢:3-babl S-BroRfopyATRLI-yicarbamate
pd(dppf)2C12. CH2C12 (3 nmg, 8 004 niol ), Cul (2 ng,
0.01 nmol) and Et3N (0.1 m) ingIHE (0.6 mM was
degassed by bubbling in , &h hgated at 70 Ci-n a 5
vial for 1 h. The mxt&/@gc Bo RT and the
residue was purified b p@epaq* ative HPLC (C18

rever se- phase, YMC ODS S5, 5m 20x100 mm using H20-
MeOH 0.1 %FA as eluents) to give 66E as the TFA salt,

. | L) e T
ST R R B DRPURE o 05t Bt Bl il - diosane
(7064 wishreae@hwidiraiphtiy I SREPERIPasiak (1918 Fu16 96 Aol lng

over 4°10 m nutes contal ni‘ng

0- 90% aqugous net hanol |
%‘? ef&%ﬂaﬁ% Al 7 %Fw,lolhéfrﬁm@ﬁmrtgnmrme. hesoltidn avas allowed to

by ihutes. f j
(5 (4 ant e 7 OO arbel GRARS Gy B anat rpsiion ymspeated to

152C Of\/]:rnight. After cooling to ambient temperature, the solvent was removed
Uik &k BRdsR7c il Hh ROk B Wb 2 2 0 e 0P RaES h washea
with water (100 mL), followed by saturated aqueous NaHCO; (100 mL) and 1 N HCI
(50 mL). The organic layer was dried (Na,S0Qy), filtered and concentrated. The crude
bromide was purified by flash chromatography (Si0», 0% to 25% MeOH/CH,Cl,) to
afford the title compound as a solid (4.0 g, 30%). 1H NMR (400 Mz, CDCl;) & 9.82
(s, 1H), 8.55 (d, 1H, J=2.27 Hz), 8.28 (d, 1H, J=2.0 Hz), 8.16 (s, 1H), 1.47 (s, 9H).
HPLC tg = 3.65 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol

>

~=

N
ymylFpyrrolof 1, 2-f

containing 0.2% H3PO4, 4 min gradient, monitored at 220 nm). [M+H+]=273.17.

68B. Preparation of (4-amino—7-isopropylpyrrolo[1,2-f][1 »2,4]triazin-5-yl)(5-
aminopyridin-3-yl)methanone
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00C HNI~-I'HNHZ -g- G \ NN N N[0083] To a
solution of the TFA salt of 66E in CH3CN (1 nml) was

wa@oaede1ssi chl or ophenyl isocyanate (3.1 ng, 0. ORGHUS2006/044756

10

15

20

25

mrol ). The m xture was stirred at rt for 20 30 mn.
Preparative HPLC (Cl18 reverse-phase, YMC ODS S5, 5m
20x100 nm -42 WD 2007/061882 PCT/ US2006/ 044756 usi ng
H20- MeOH 0.1 % FA as el uents) gave the title conmpound

66 (3.4 , 18%for two step from66D) as TFA salt.
dﬂ?%é’h nd rg@plwﬁan 04 A8 A5 tig; Al 92HRGLY iat BHIF (HmL)WaRosled to 0

9 i i S dROD .6 x 50 mMm
22800 (AR SRR COLT %0 0 My e
wmm_inm,gmm rdantiom’lmnil%d;itufeg)e&iw 32Q. NTYe @Eldtiné sQuti&h WBs stirred at
8 G S ezt BASH teddbn® PG dvsohiopr oy By €606 frehasane, 0.58

fi1] 0.92.rAdbl)i A&l d4ded and the reactio jrred at <78 °C for 15 minutes. Th
yllh}%ar bonyl ?phenyw N G Vg?so.spﬁéznyal Y U eR .fd“h‘j“ os. 1he
jrepstionyvas wapmedfor ¢ aigl sthed fiN3MHmind@0Béford\a solution of 1G (121

' 66 1 0.02 mol ) and 10%
Pl 8 s e R s g Al Gty e o ebisgLtemperature
(f2x} 8 dndrsstnidrthedqusndked with HanedE®aRRILE NLE] EQtidn FRYRIL). The
The reaction m ture was filtered and the filtrate was
CorEe ML tepqrated 2n ‘SF GaBegys dusE twamgtrm}el:{i PilBEBYC (2 x 10 mL).
priepasnabii AMRY ; ns
cont ailﬁlﬁg&%e déﬁ%%ﬁ%ﬁ%ﬁggéﬁ{%oéﬁ %ltézngiac Opgengrated.
st gsylting offyyaseissglverin $HACL, (10omppamtitréiftehatthdlFA (2 mL). The

(qu%ltﬂr%{) \{Gi@t si%fﬂpeh(%of f?hgﬂxtsi & rr]ootni1 Lcreemge:razf 8e5 a?ncfrt!hgfl concentrated. The crude
ro '

amine was purified by reversed-phase preparative HPLC (YMC ODS-A 30 x 250
mm, 10-90% aqueous methanol containing 0.1% TFA, 30 min gradient, monitored at
220 nm). The fractions containing the desired product were lyophilized to afford the
title compound as a powder (67 mg, 40%). ). HPLC tz = 2.08 min (YMC S5 ODS 4.6
x 50 mm, 10-90% aqueous methanol containing 0.2% H3POy4, 4 min gradient,

monitored at 220 nm). [M+H+] =297.28.

68C. Preparation of 1-(5-{ [4-amino-7-(1-methylethyl)pyrrolo[2,1-f] [1,2,4]triazin-5-
yl]carbonyl}-3-pyridinyl)-3 -(2,4-dichlorophenyl)urea

A solution of 68B (197 mg, 0.49 mmol) in pyridine (10 mL) was treated with
2,4-dichloroisocyanate (93 mg, 0.49 mmol) at room temperature. The reaction was
stirred for 3 hours, and then concentrated to dryness. The residue was suspended in

MeOH (10 mL) and stirred at room temperature. The resulting solid was collected by
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SpeedROD colum 4.6 x 50 nm 10-90% aqueous net hanol
over 4 mnutes 20 containing 0.1 % TFA, 4 m/m n,

worw7verssng at 220 nn) and a LG/ M5 M+l = 526+PCT/POD8&H44756

10

EXAMPLE 68

1-(5-{[4-am no-7-(1-net hyl et hyl )pyrrol o[ 2, 1-ff
[1,2,4]triazin-5-yl]carbonyl}-3- 25

pyridinyl)-3-(2, 4-di chl orophenyl )urea -43 WO

2007/ 061882 PCT/ US2006/ 044756 CI \ ~ ~ ONNNH C
Hﬁwaﬁonmnmemd@r@paummaffom t}te&rﬂ&dmhﬁpdund (220 mg, 93%). HPLC

(e} I 0086] A

ut ﬁgg 0 if é& r°c1)1¥ rr(f)ll 52’8@{1‘518 %\alﬁ ?‘30 » $0190% 8qusonsmiejhanol
[ t:prﬁtalmr@ MXATEFA (4 thifvigyadias, thosieded at/\.’lzid"'nm [M+C}-I+] =484.12.
di phenyl phosphoryl azi de (12 8 nmL, 59 mmol ; an

triethylamne (8 nL, 59 mmpl) at anbi ent tenperature.
The solution was al | onwdgKAM §t6i9rT®c8r2 30 m nutes.

t I t he r i on was
DAY | S b B bl T o B CplpSutst 86 e eorresponding
@"ﬁb}é@@tauaf@s utlhsmg qulm@dhrevmldgeﬁmtﬁtﬂae oupdsy Céﬁﬁ&&ﬁﬂﬁs described
§,gugﬁ 1 resi due V\FS di ssolved in Et QAc (10
}3% and was Wtf Y RaPEt ?‘H@OW“‘OPO‘PW r@g@rata}jyatlon or

stparati eHRY @S e Bhdst

;nlﬂﬁo The or ani c | ayer was dried (Nagg&yn%)imbrmra using H20-
H)Hr,le/ﬁT Apggluersy crude 15 broni de was purified by

flash chromat ography (Si 02, 0%to 25% McOH CH2C12) to

afford the title conmpound as a solid (4.0 g, 30%. 1H

NMR (400 Mz, CDCL3) S 9.83 111) 8.55 (d, 1H, J=

2.27 Hz), 8.28 (d, 1HgrJ=IZ2. .16 (s, 1H), 1.47

(s, 9H. HPLC tR = 3.6% mh 'd;DS46x50mn

10- 90% aqueous net hanol cont ai ni 200 H3PO4, 4 min

gradient, nonitored at 220 nnj. ¥ = 273.17. 20

68B. Preparation of

(4 am no- 7- |sopropyl pyrrolo[1,2-f][1,2,4]triazin-5-yl)

m _nopyri di n- 3-yl ) net hanone
, HPLC
Ex R Name * Ret
[M+H] Time
(min)
o X 1-(5-{[4-amino-7~(1-
] methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
N. = y]]carbonyl}-3-pyridiny])-3-(3-pyridinyl)urea
cl 1-(5-{[4-amino-7-(1-
i methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
ylJcarbony1}-3-pyridinyl)-3-(4-chloro-2- 464 3.44%
L methylphenyl)urea
3
cl 1-(5-{[4-amino-7-(1-
71 \©\ methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5- npa
55\ ylJcarbonyl}-3-pyridinyl)-3-(4- -chlorophenyl)urea 430 3.36
" 1-(5-{[4-amino-7-(1-
79 methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
= yllcarbonyl}-3-pyridinyl)-3-(2-fluorophenylurea | 434 3.16
F
i 1-(5-{[4-amino-7-(1-
73 methylethyl)pyrrolo[2,1-£][1,2,4]triazin-5-
.SJ ~ yl]carbonyl}-3-pyridinyl)- -3-(2-chlorophenyhurea 450 3.37°
Cl
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NONH2 H2ZN NN NJ -44 WO 2007/061882

PCT/ US2006/ 044756 (0087] A solution of 68A (250 ny,
w@2®2/06m882 ) in THE (5 nL) was cooled to O C. BCT/US2006/044756

solution of MgBu2 (1.0 Min heptane, 0.92 nL, 0.92

mol ) was slowy added mmintaining the reaction

tenperature below 5 C. The resulting sol ution was

stirred at 0O C for one hour then cooled to -78 C. A

ution of n-Bulj (1.6 Min hexane, 0.58 5 nL, 0.92

mg, . '—rl‘_.) et } ek Sisi
stirned ien

guwen¢hed at ur at n‘g} feé
The !l ayers re >epara

racted vinth Et ODAC (2 X 10 m.) . 1 The conbi ngd

mol )} was added apd the reaction was stirred at [-78 C | grLc
fax# 15 mnutes. The reaction \/\ﬁgmélvarned to 0 Cjla Ret
stirned for 30 m put es before a sol utlon of 1G(

1 FHIY Time
| \Was (min)

nd t hen

-f [1 ﬂbu%s
2 n (10 nL).
r (Sus | ayer V\é%z) 3.16°

c2cl2 (

Th

organic Layers wefe dried (MyB@Hp-abhen (i TTereq and
caoncent r. The| r e ;gthylethyg)peirdlo2A S 2 sHakLMad 11

3y and tr eatyaelﬂﬂwmlhfﬁﬁﬁu(yb 3AR) . The| 484 3.19°
reacfion wes stirfed for @Mesumedybrhendons t enper at ur e

atet—TFhe—erude—anm-ne-was purified

and
bm%?r pr ep ra Il)\{ag%qﬁ‘_@ Wf%é]@%A 30 x 250

? agigSTEA| 30, .
m n | ?']g'gf Y3 paayhs % nephenyPRreR i ons 293
contpi iy _the—destred pruuuut were—-yophilized/to

atford th i tl e cogpg
). HPLC 08 piidarbb

. B o
%ﬂ&g’%ﬁ% é%:é%)‘%gg jr(1)£4900 3.04°

quebuS°nethandl |cont ai ni ng 0. 2% :

gr adj ent qoni tared at 220 negs-{[4-MikbtT-(= 297. 2¢. 20
68, | Pr eE‘i}Sn of methylethylypyrrolo[2,1-f][1, 2,4)riazin-5-

OCHs (methyloxy)phenylurea

L- (5 { [ 4 At 7-|(VIREORY painy g okopRnsnidd |, 2%4) 1| 306°
T | d.L 1= J' y| car bony| Q _h\lrl dl n\/l \ q
(2, 4- dbchi-egophgny| FN L
2% A S‘él u of aﬁé‘%‘— dg)[ -3-( % ]rzlajloxo-loi}/ di4|g(? 2.96°
(10 jnrL)owa Ee at yDurea %
- 1-(5-{[4-amino-7-(1-
80 \© methylethyl)pyrrolo[2, 1-f][1,2,4]triazin-5- .
| ylicarbonyl}-3-pyridinyl)-3-(4-fluorophenylyurea | 434 3.08
{(Me)oN 1-(5~{[4-amino-7-(1-
N \© methylethyl)pyrrolo[2, 1-f][1,2,4]triazin-5-
- yljcarbonyl}-3-pyridinyl)-3-[4- 459 2.28%
. (dimethylamino)phenyljurea
1-(5-{[4-amino-7-(1-
methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
82 R yllearbonyl}-3-pyridinyl)-3-[2- 446 3.19°

HPLC and LC-MS analysis conditions:

“Method A: Chromolith SpeedROD 4.6 x 50 mm, 5 pm column;
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2, 4-di chl oroi socyanate (93 ng, 0.49 mmol) at room
tenperature. The reaction was stirred for 3 hours,

w@pa7obkss2 concentrated to dryness. The resi dueP@EES2006/044756

suspended in MOH (10 nL) and stirred at room
tenperature. The resulting solid was collected by -45
WO 2007/ 061882 PCT/ US2006/ 044756 filtration and dried
under vacuumto afford the title conpound (220 ng,
93% . HPLC tR = 3.756 min (Chronolith SpeedRCD 4.6 X
50 mm 10-90% aqueous net EXAMPIBI$8ai ning 0.1 % TFA,

4 min gradient Emnl7t red %17 2 nrr)o. L%W?,@?gézl{n%é

5 EXANPL PEies 7 (yaeth pyerolf2d ]

pr epayHdafanmiphengl B (o1 Py LA s Hy r ol S-vDurea
ur s to the one

i socyanates utilizing proce e anal ogou
Hzzation, or

for Conpound 68 descrikeg” agov
were purified by ragi on C
preparative HPLC (C18 Bvenserghase, S5, 5m

20x100 mm using H20- 10 MPOH-'®. 1 %IRQ a5 eljuents). O

product s

Ret Time (min) 1-(5-{ [4-ami no-7—+4 69 ~ N/
met hyl ethyl)pyrrolo[2, | -f][ 1,2, 4]triazin-5-
yl Jcarbonyl }-3-pyridinyl)-3-(3-pyridinyl)urea C

ﬁg«é%l{ gfﬁ;y 1%@# c'())lf ‘éﬂ Z-?Tbgﬁlgi,i%iqﬁzﬂq (2 ithg.4).13 mmol) in CH,CI, ( 1
yrikcwasioeated wihpysolutionyss)3-8yddpropyIor-rclny1 4Gk pFrad 8RS -amine (16 g,
W?Moqfﬂy (':111‘21613?1 m(E_)I,gdropwise over 15 minutes. The reaction was stirred at
room temperature for one hour and 1H (35 mg, 0.12 mmol) was added in one portion.
The reaction was stirred for 18 hours and then concentrated. The crude product was
purified by preparative reversed-phase HPLC ((YMC ODS-A 20 x 100 mm, 10-90%
aqueous methanol containing 0.1% TFA, 30 min gradient, monitored at 220 nm) and
the fractions containing the desired product were lyophilized to dryness (15 mg, 28%).
HPLC tz =3.96 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.2% H3POy, 4 min gradient, monitored at 220 nm). [M+H+] = 459.24

Preparation of Amino-pyrazoles
A. Preparation of 2-(5-amino-3 -tert-butyl-1H-pyrazol-1-yl)ethanol

/\/OH

N—
M
=
NH

[0090] A solution of 4,4-dimethyl-3-oxopentanenitrile (125 mg, 1.0 mmol) and 2-
hydroxyethyl hydrazine (75 mg, 1.0 mmol) in EtOH was heated to 100 °C for 18

hours. The reaction mixture was concentrated under reduced pressure and the crude

2
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a 1-(5-{[4-amno-7-(1- 71 o
nmet hyl et hyl )pyrrolo[2,1-f][1,2,4]triazin-5 a /

wQ kgocaetsenyl } - 3- pyri di nyl) - 3- (4- chl or ophenyl ) uPEHULH06/044756

3.36 1-(5-{[4-amino-7-(I- 72 o

met hyl et hyl )pyrrolo[2,1-f][1,2,4]triazin-5- S

yl ] carbonyl }-3-pyridinyl)-3-(2-fluorophenyl)urea 434

3.16 F1-(5-{[4-arrino-f?l-fl-27’j:]t i

nmet hyl et hyl ) pyrrol o[ 2, 1- 1, 2, riazin-5-
yPI]Oémtbmpqnj%dmwﬂaah retomBo &idphy (KiOepitE Y 11D Y 88e @I Rontaining

06/ 044756 HPLC
%(%W%CIF@%V@ aég)tgg /th?e?c#g?rgﬁrlmgg}%gzgle

1-(5-{[4-am no-7-(1 nethylethyl)pyrrolo[2, 1-f][ |

,4%, 4]triazin-5 74 yl]carbonyl}-3-pyridinyl)-3-(2,4- _
2 3. HEParatgn of duyslomesmyl-l dRamorptiolinoethyl)-1H-pyrazol-5-amine

1-(5-{[4-am no-7-(1- 75 | ~- o

met hyl et hyl )pyrrolo[2,1-f][1,2,4]triazin-5 SS.

yl']carbonyl }-3-pyridinyl)-3-[2- 48473:d9 a CF3

(trifluoronethyl)phenyl]urea \ 1-( 3] [A-am no-7-'(I: 76

| / methylethyl)pyrrolo[2, 1:f] [4-2 riazin-5 S'S

yl ] carbonyl }-3-pyri di nyl) - 35 (2t cyanophenyl Yurea 41

2.93 OCN 1-(5-{[4-amn - (&= NH,

[0091] A mixture of 3-cyclopropyl-1H-pyrazole-5-amine (250 mg, 2.0 mmol), 4-
(2-chloroethyl)morpholine HC1 salt (372 mg, 2.0 mmol) and potassium carbonate
(829 mg, 6.0 mmol) in dry DMF (10 mL) was stirred at room temperature overnight.
After being diluted with ethyl acetate (50 mL), the reaction mixture was filtered
through a pad of Celite and rinsed with ethyl acetate (2 x 15mL). The combined
filtrates were concentrated in vacuo and purified by ISCO (CH,Cl,-MeOH- NH,OH:
100:0:0 to 90:10:.1) on silica gel to afford the desired amino-pyrazole.

EXAMPLES 84 TO 92
[0092] Examples 84 to 92 were prepared from Compound 1H and the
corresponding amino-pyrazoles utilizing procedure analogous to the one for
Compound 83 described above. The final products were purified by trituration, or
recrystallization, or preparative HPLC (C18 reverse-phase, YMC ODS S5, 5um,
20x100 mm, using H20-MeOH-0.1%TFA as eluents).
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77 methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5 8 NC/

S- yl]carbonyl }-3-pyridinyl)-3-(3-cyanophenyl)urea 441
WQ2@4/064882- (5-{[ 4-am no-7-(1- 78 | PCT/US2006/044756

met hyl et hyl )pyrrolo[2,1-f] [ | ,2,4]triazin-5 ~

yl ] carbonyl } - 3-pyridi nyl)-3-(4-cyanophenyl )urea 441

3.06 | -(5- { [4-amino-7-(1 S
nmet hyl et hyl ) pyrrolo[2,1-f][1, 2,41triazin-5 79 O

3

lecarbhanyl }-3-pyridinyl)- ?1.3-benzodioxo|-5- 460
0964 S S yI)ureaFl(S{[4 am no-7-(1- 80 HPLC
ewhyl ethylg pyrrollo[2,1-f][1, 2, 4l fLiazin-5 S N Ret
yl'] carbonyl }-3-pyfidinyl)-3-(4-fluor ophenyl ) ur ed %fl Time
la- \;V‘C) A [_/Ir & )1| ot h\/l\n\/rrnl 0 (min)
[2,14[1 , 2, a;'|n581/
vl ] car bonyl } fi di nyl P 3- 4-(]3-%%1?22%%1‘13 (dim
etyllam no) ghen I e 2 -2

N ) 1 y 1 03[1129f arp ?%f%;)?(h ivz’r{?g% thyl)-1- 537 3.685°

OCH3

met hyl et hW') oy %}ﬁ
yl]car pyldlnylf
(met hyl oxy) phenyl urea HPLC and LC- M5 anal ysi s

ro=t—SeeedROD-4.-6 x 50 mm

conajjtrons: l. II —Chr-orol-th AR

5 p. m col um’h 47 WO 2007/ @)‘631:382“@@7}([}82006/ 044756

E>§€\M LE 8 methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-

1-(3{{ 4 §7_ 1y1]°a‘?%{dl}§}ifﬂ§g'§;§gg imyledwhy- | 475 | 300

[1,2]41tti azin- 5 11
P=(

[carbpryt jpm—d% = F—eyetopropy—t—rathyl-l . purazol -
5-yljurea % 1 DONH2 H HI(N{[
~(3-{[4-amino-7-(1-

methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-

86 n—N ylJcarbonyl}phenyl)-3-[3-(1,1-dimethylethyl)-1- 505 | 3.27°
\\/H\/)é“ (2-hydroxyethyl)-1H-pyrazol-5-ylJurea
'_Ir:jl 1-(3-{[4-amino-7-(1-
) Nl %‘ methylethyl)pyrrolo[2,1-£][1,2,4]triazin-5-
7 y/, yllcarbonyl} phenyl)-3-(3-cyclopropyl-1H- 445 3.44
pyrazol-5-yljurea
_N 1-(3-{[4-amino-7-(1-
88 |/ />_§_ methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
HN~ yllcarbonyl} phenyl)-3-(1H-1,2,4-triazol-3-yhurea | 406
»,
N .
1-(3-{{4-amino-7-(1-
50 - S methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
. yljcarbonyl}phenyl)-3-§3- -cyclopropyl-1-[2-(4- 558 2.89°
N-N morpholinyl)ethyl]-1H-pyrazol-5-y1} urea
«Mé-
N -(3-{[4-amino-7-(1-
0 p—g - methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
9 - N= r\{ yl]lcarbonyl} phenyl)-3-(1-methyl-1H-pyrazol-5- 419
CHs yDurea
“/\>_§_ 1-(3-{[4-amino-7-(1-
o1 ~N methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
yl]Jcarbonyl} phenyl)-3-(1-ethyl-1H-pyrazol-5- 433
yDurea
HiC
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NN~ 5 [00891 A solution of 1,1'-carbonyl diimdazole

(21 ng, 0.13 mmol)
wa@:2@aelensson of 3-cycl opropyl -

- met hyl - 1H pyr azol
CH2C12 (1 nm),
was stirred at

(35 ny,

sact

dropwi se over 15 m nutes.
roomtenperature for one hour and 1H
0.12 nmol) was added in one portion.
ion was stirred for

-5-amne (16 g, 0.12 mmol)

10
18 hours and then

in CH2C12 ( 1 nlL) was treated with

PCT/US2006/044756
in

The reaction

The

concentrated. The

10- 90%

mm agueo

cont ai
drgyness
4.6

. 2% H3

g the de

n%9

04, ™ nmin

pERPAr ati ver rever $ed- phase HPL

T rgrath-eft——ABi-t-0red—-at

crude product was purifred b
JMC ODS- A 20 X

is net hanol contai ni ng 0. 1% TFA,
220 nm) and the frad

100
IMHT

tions

HPLC
Ret
Time
(min)

cl"(%éﬁ“@mf arihi | i zed

51 rc?n%thﬁ\%% itk
D% aque e 13{1%\5 °pI‘§’;EPz itai*ni

to

35 CODS
ng446

gradi ent, noni t

a“ at 220 nnjj.

[ MtH+] 459 27

Preparation of Am no- pyrazotes

RIRIp@raal LANMH analysis conditions:

e

5-am no-3-tert-butyl-1H pyrazol

1-yl) et hanol

thcr@dg dhramebithiSpedREID 4.6 x 50 mm, 5 pm column;

4, 4- di nmet hyl -

0Bl Raamples 8

3-oxopentanenitrile (125 ny,
and 2- hydroxyet hyl
Et OH was heated to 100 C for
m xture was concentratg

hydrazine (75 ng, 1.0 mmol)
18 25 hours.

ES 6§ 4Pressure
2007/ 061882 PCT/U82006/044756

38g Mywere psepasest Homt Conpgimd qu aed tHa%

I'\.

20

10nm3|)

in

The reaction

and

bm&ﬁ)o%i\zﬁ%lﬁg%ﬂz%le@gmﬂ&ﬁggﬁ%gﬂe IC B i}?%cﬁ] g(') ?he one for

t he desired am no-

pyrazol e

§o§§mu§g|8§p%¢pcnbe(dzabwe plibeé inalesroghdts hlarddpirdddd byPuRaisn, or

Seytlizthon, Pr piopBbie SIS LGS

A m xture of

wersoghasgy YMCOREHS) Spm,

aommmm asietHYO VB0 BLO! 49 AGL efmahdy (372 My, 2.0
mol ) and potassi um carbonate 10 (829 ng, 6.0 mml) in
dry DMF (10 nl) was stirred at roomtenperature
over ni ght .
. HPLC
X R Name [M+H] lenﬂe
(min)
93 CHy 1-(5-{[4-amino-7-(1- 462 2.92°
n-N methylethyl)pyrrolo[2,1-f][1,2 ,A]triazin-5-
| 2_ yllcarbonyl}-3-pyridinyl)-3- -[1-methyl-3-(1-
methylethyl)-1H-pyrazol-5-ylurea
94 CHa 1-(5-{[4-amino-7-(1- 460 2.80°
n-N methylethyl)pyrrolo[2,1-f][1,2 ,4]triazin-5-
| P é- ylJcarbonyl} -3-pyridinyl)- -3-(3-cyclopropyl-1-
methyl-1H-pyrazol-5-ylurea
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After being diluted with ethyl acetate (50 nL), the
reaction mxture was filtered through a pad of Celite

wa@pa7/06¥882d With ethyl acetate (2 x 15 nli). ThRCT/US2006/044756

conbined filtrates were concentrated in vacuo and
purified by 1SCO (CH2C 2- MeOH NHAOH  100:0:0 to
90:10:1) on silica gel to afford the desired

am no- pyrazol e. 15 EXAMPLES 84 TO 92 [0092] Exanpl es
84 to 92 were prepared from Conpound 1 H and the
cBPEEseT-AdS andlysis pyndidobes utilizi ng procedure

e f ound 83 descrlbed
A2 A90EE Rt EBeeHQB s ouprs am Bghumn:
trituration, or recrystallization, or preparative
HPLC (C18 reverse-phase, Iig(;ﬁ ? 5m 20x100 mm
usmgHZOI\/EC]—I-OIO/JFAaseu e s R NAN o NH2 H
HIN3-6dremino- 243 -(iophooiliogl) S8 arayh- vsmi&gﬁ?ﬁgm bR &riazin-5-
52#[ & Narzm 4][ HVbtardibnphetiy 3l H ickioropheny hurea
yi ] carbonyl } phenyl)-3-[3-(1, 1-di net hyl et hyl )-i- 537
3.6858 phenyl -1 H-pyr azoI 5-yl
{[4-ami no-7-(1 NS hyI%th rro[lg_l_,'l-f] [

1,2,4]triazin-5 85 |
yI]carbonyI}phenyI) 353- Ndi met hyie
3.30a nethyl-1 H pyragol M5y urea Q

9SA. Preparation of ethyl 7-bromo-4-hydroxypyrrolo[1 ,2-f][1,2,4]triazine-5-
carboxylate

(0] ° OH
\/
=r" N
\ N, =
P

[0094] A suspension of ethyl 4-hydroxypyrrolo[1,2-f][1,2,4]triazine-5-
carboxylate (1.08 g, 5.23 mmol) and N-bromosuccinimide (0.90 g, 5.49 mmol) in
CHCl, was treated with trifluoroacetic acid (1 mL) at room temperature. The
reaction mixture was stirred for five hours and then concentrated to dryness. The
residue was treated with EtOAc (10 mL) and again concentrated to dryness. The
resulting solid was collected by vacuum filtration and washed with EtOAc to afford
the title compound (1.3 g, 87%)). Compound 95A had an analytical HPLC retention
time = 2.203 min. (Chromolith SpeedROD column 4.6 x 5 0 mm, 10-90% aqueous

methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and
aLC/MS M*+1 =286,
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3.27a | ~- (2-hydroxyethyl)-1H pyrazol -5-yl]Jurea H
l-(3-{[4-am no-7-(1- N- N o
neghyfgthyl)pyrrolo[2,1-f][1,2,4]tr|a2|n-5 87 1
yl'] carbonyl } phenyl) - 3-(3-cycl opropyl -1 H 445 3.44
pyLazol -5-yl)urea r N 1-(3-{[4-anmi no-7-(1 88' .
) S5 hy FRREFRAHOPS T-brosicp4-hyfiiqxyprrdib{ 1,2 411 12 Btriddhe- MNcBBoxylic
yhdigar bonyl } phenyl ) -3-(1H1, 2, 4-tri azol -3-yl )urea 406
0 N 1-(3-{ [4-anin?igi(%-4n?thél_n .
et hyl ) pyrrol o[ 2, 1- , 2, ri@zin-
yl] Za3 gonyl } phenyl ) - 3- { 3- & VI -1-[2-(4- 558
2.898 N N norphollnyl)eth¥l /?yrazoI-S-yI } urea
Il S 1-(3- 4-amno-7-(1 | S\
nethyléthilgpyrrolo[2,1-f][1, ,EﬁNr|a2|n-5 90 N. N o
yl ] carbonyl } phenyl ) - 3- (1- mret Byl - | H pyrazol -5- 419
yl)urea 1-(3-{[4-amno-7-(l N o NN

hyl et h I)pyrrologz,l-f][ 1,2,4]ty|a2|n-5 91
;ﬁ’% boréls?lyﬁeﬂyf 958-(1 1-mBRA mirtd] piyr BT 1 GmI4 38d MISH (10 mL)

Prdstiled sl o bR R et (TSR AT ooy eiter (5 mL). The

reaction was stirred at room temperature for 3.5 hours and then heated to 50 °C for

one hour. The reaction mixture was concentrated to remove the THF and MeOH and
the residue was diluted with water. The reaction mixture was made acidic with 2 N
HCI and the white solid precipitate was collected by filtration and dried under vacuum
(1.02 g, 100%). Compound 95B had an analytical HPLC retention time = 1.408 min.
(Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
=258".

95C. Preparation of 7—bromo-4-chloro-N-methoxy-N-methylpyrrolo[1,2-
f][1,2,4]triazine-5-carboxamide

O/
O
N cl
/
= NN
N\_N. =
»
Br

[0096] A suspension of 95B (1.0 g, 3.88 mmol) in SOCI, (20 mL) was treated
with DMF (5 drops) and heated at 80 °C for three hours. The reaction mixture was
concentrated to dryness and dissolved in CH,Cl; and concentrated to dryness. The
resulting solid was dried under high vacuum for 24 hours, and then dissolved in

CH>Cl, (20 ml). The mixture was treated with N,O-dimethyl hydroxylamine
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N nmet hyl et hyl ) pyrrolo[ 2, 1-fJ[1,2,4]triazin-5 92 ~-- -
yl ] car bonyl } phenyl ) -3-(5-cycl opropyl -1 H 1, 2, 4- 446

woRoR0sIs8AZ 0l - 3-yl )urea HPLC and LC- M5 anal ysi BCT/US2006/044756

conditions: "Method A: Chronolith SpeedROD 4.6 x 50
mm 5 mcolum; 5 EXAMPLES 93 TO 94 [0093] Exanpl es
93 and 94 were prepared from Conpound 68B and the
correspondi ng am no-pyrazoles utilizing procedure
analo ous to the one for Conpound 83 descri bed above.

idey348 mg, S %mmqmnnd‘cmbdm a 9Q. t'llﬁathyﬁﬁun@(l 8PmL, 11.5

R t re ar at | e

reverseanl %dgégah@% k ’{{fga&—ﬁ] Cifer fge hour. The

r@mtmavhmmedr%hmﬂmyam whshed With 1)1y, Lithc Ié.lt%f_lgd}'lowed by
HPLC Ex MtHl + Ret Tinme (mn)

faB%atﬁl A9quspus i\lail(lé\% ang{; brine. gbhe oggppic layer was dned (NayS0y), filtered

27 I
A e
r{:@(q:rgm graphy (S_ICH, @%tazl@[) %E]D)Auﬂéa(aﬁés)(ﬂa‘lafford the title compound as

o <oPtl(OoB ) frirc 100 FoPRih (Ghepmafit SpeRAROD column 4.6 x 50
ym]nc 304968y aduedupyicticinbder 3- rﬁﬁm@éécﬂoﬁ&'iﬂﬁ%\g 1log TR %fé%u ,

%ﬁ azol - ?8% &%’éeﬁ\%ﬁ; 1Td T 15 -51 2007/ 0618

95D. Preparation of 4-amino-7—bromo-N-methoxy—N—methylpyrrolo[1,2-
f][1,2,4]triazine-5-carboxamide
o
N © NH,
Vg

- NN
\ N\N/)

Br

[0097] A solution of 95C (0.97 g, 3.0 mmol) in 1,4-dioxane (10 mL) was treated
with NH4OH (10 mL) and stirred at room temperature for 20 minutes. The solvent
was removed under reduced pressure and the solid residue was treated with water and
filtered. The resulting solid was dried under vacuum to afford the title compound
(0.83 g, 93%). Compound 95D had an analytical HPLC retention time = 1.725 min.
(Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1
=300".

95E. Preparation of (4—amino-7-brornopyrrolo[l,2-ﬂ[1,2,4]uiazin-5-yl)(3-
[bis(trimethylsilyl)-amino]phenyl)methanone
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HPLC and LC-MS anal ysis conditions: MethodA:
Chronolith SpeedROD 4.6 x 50 mm 5 mcolum; Exanple

W®2005/061882 PCT/US2006/044756

1-[3-({4-am no-7-[ 3-(1-pi peridinyl)-1-propyn-1-yl]pyrr
olo[2,1-f] [1,2,4]triazin-5-

yl } car bonyl ) phenyl ] - 3- (2, 4-di chl orophenyl )urea NHZ H
HN C \ NNJ CN 10 95A. Preparation of ethyl

7- br ono- 4- hydroxypyrrolo[1,2-f][1,2,4]triazine-5-
carboxylate 0 O CH N N, Bro [ 0094] A suspensi on
of ethyl 4-hydroxypyrral g[} A, 2,MHriazine-5 15
carboxylate (1.08 g, 50§é ) bronosucci ni m de
(0.90 g, 5.49 mml) in” C12 wfs {reafed with
trifluoroacetic acid (1 nt) at r OpmiVt erature. The
reaction mxture was stirred forsrfi ve hours and then
concentrated to dryness. The residue was treated with
Et OAc (10 nL) and again concentrated to dryness. The

r 9998} | ngA sohitidn WE95DALEE G @ WMRBUH PR k)fndp %E% g{‘? %E‘%vas added

ed with EtOQAc to afford 20 the title ¢
gﬁ%’?g&m@@iy bR phenydmagnesival ghlodde (HPIM in FEER)6i70RL, 6.7
t infR I vid ad@Biof i: ed .colum. 4.6.x 50
W’B o 55% e e e A O i e Bistrclfon ppghour at 0
0.1 3gdradalitional B histirinmshy sidy])amginalphedfniaghestitd chRorlde/(MB M in
gl\)dgg_b’ 1|5r2 é%%:\g?sl' %c?ndeg\?zﬁa%g z)/ng ?1%18:1[8, %eﬁgét%iz\ggs%geig}ZSdGWith saturated
AgyeowsON B Gl (100x Y Y Thola@rk veerb képhrdedthhd {lﬁzaiqﬂgc')lg’lg%r%s

@Qujagted%jtthtQ)Ac (3x 10 mL). The combined organic layers were dried
(Na:80y), filtered, and one half of the solvent was removed under reduced pressure.
The resulting suspension was cooled to 0 °C and diluted with hexanes (20 mL). The
solid was collected by filtration and washed with hexanes to afford the desired
compound (200 mg, 64%). "H NMR (400 MHz, DMSO-dg) d 9.07 (s, 1H), 8.54 (s,
1H), 8.15 (s, 1H), 7.39 (m, 2H), 7.12 (m, 2H), 6.87 (s, 1H), 0.004 (s, 18H),

95F. Preparation of (4-amino-7-bromopyrrolo[1,2-f] [1,2,4]triazin-5-y1)(3-
aminophenyl)methanone

O

NH,

HzN = \N
N\_N_ =

P

Br .

[0099] A solution of 95E (640 mg, 1.35 mmol) in CH3;O0H (30 mL) was treated
with trifluoroacetic acid (1.5 mL) at room temperature and stirred for two hours. The
resulting solution was concentrated and dried under vacuum to afford 95F (445 mg,
100%). HPLC tz = 1.95 min (YMC S5 Combiscreen 4.6 x 50 mm, 10-90% aqueous

methanol containing 0.2% H3POy, 4 min gradient, monitored at 220 nm). [M+H+] =
332.14.
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HOOH SIN NJ Br 5 [00951 A solution of 95A (1.1 g,
3.85 mmol) in THE (10 nL) and MeOH (10 nL) was

WO e@avedsni th a solution of Li OH hydrate (0.5 BCT/L82086/044756

mol) in water (5 nL). The reaction was stirred at
roomtenperature for 3.5 hours and then heated to 50 C
for one hour. The reaction m xture was concentrated
to renove the THE and MeCOH and the residue was
diluted with water. The reaction m xture was nade
acidic wwth 2 N 10 HO and the mhite solid precipitate

co b ratlo dri ed under vacuum

(B breBitsip B Ll R S omrralely il ain-s-
rsd)aarbornyﬂphenyE}-S -(2,448i8hIBrdpheny PhregNo! i t h SpeedRCD
colum 4.6 x 50 nm 10-90% aqueous net hanol over 4

m nut es contalnlng 0.1 %TFA, 4 mM/mn, nonitoring at
220 nm) and a LCO M5 +1 = 258 15 95C. Preparation

of 7-brono- 4- chlor thoxy ‘ ,‘%yrm@lo[l 2- f]
[1,2,4]triazine-5- ca 840 C N N N~
Br 20 [ 00961 A suspens] on';bf 9}58 (1.0

3488 mmol) in
SOC12 (20 nmL) was tred'ed wth DV op%) and
heated at 80 C for three hours. The

éact?on i xt ure
was concentrated to dryness and di sSol ved in CH2Cl12
and concentrated to dryness. The resulting solid was

i unde is or hour
P08 BT B, 41 B PR S was wested i
ttrifaomdcatict dvid\ 1Gndl) eeidoyd tehMﬂieQiiﬁé' AV stirred Q3 wo hours. The
2007/ 061882 PCT/ US2006/ 044756 ydrochl ori de (340 ng,

FoHG OB BRI NS CoBPeRrated élSéPIVqCF meﬁowlnamld] eoficenBatedagain. The

l&stﬁtmg residue was dissolved in acetonitrile (2 mL) and treated with 2,4-
dichloroisocyanate (39 mg, 0.23 mmol). The reaction was stirred at room temperature
for 18 hours, and then filtered. The solid product was washed with cold acetonitrile
and dried under vacuum to afford 95G (85 mg, 79%). Compound 95G had an
analytical HPLC retention time = 3.878 min. (Chromolith SpeedROD column 4.6 x 50
mm, 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min,

monitoring at 220 nm) and a LC/MS M*+1 = 518.8*.

9SH. Preparation of 1-[3-({4-amino-7- [3-(1-piperidinyl)-1-propyn-1-yl]pyrrolo [2,1-
f][1,2,4]triazin~-5-y1} carbonyl)phenyl]-3-(2,4-dichl orophenyl)urea

Cl
O
T
N N RS
H H = N

Ci A\ N\Néj

O
[00101] A solution of piperidine (2 mL) and propargyl bromide (80 wt % in

toluene, 0.02 mL, 0.19 mmol) was purged with argon for 10 minutes. The solution
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nmol ) was added and the reaction mxture was stirred
at 0 Cfor one hour. The solution was diluted with

wakidah@issnd washed with cold 10 % citric aci d, PEDUSTINE 4756

by saturated aqueous NaHCO3 and brine. The organic

| ayer was dried (Na2SO4), filtered 5 and concentrated

to dryness. The crude chloride was purified by flash

chromat ography (Si 02, 0%to 100 % Et OAc/ Hexanes) to

afford the title conpound as a solid (0.99g, 83%.
HPegreredWith ASE: (A0meho6 mohol) @ et BUNEDIBT) £hdPACl,(PPhs),

5 - 900 eous..net hanol over 4 m nutes

6 mE0.00t ingraf} “THERA ST IIANR Wi et RgPOAC Bomone ey and then
ddnkeesjtrated 1Phe reb{diug was i€ied batflagn 3 % 0
EIIXP?PQ {_’;g oerr{)- I\I-urret hé))??- N- gt hyl S&l;o%ﬁt%??}?i(sf?z’g/ t0 10%
[1eY) ? £ QF%%ff%r-dda? 66&%“@@110“@)(%3 mgN6A¥P NPKC t3 =Bl.17 min

WSmb A kcbRr ) 46 1), in
?‘C 4- di oxanepE( 10®?LA)1J%\/\)£§,b imgl?)?dd gvﬁaﬁ%&ﬁ}ﬁ%ﬁ?%owng 0.1%
aHiA st min eerdiant monitoredpe? st nmp [MrH-2D=562.a7es. The
sol vent was renoved under reduced pressure and the
solid residue was treated with water and filtered.
The resulting solid was drmdngmig vacuumto afford
tpi {‘{Ie.cogﬁ%ypd (0.83 g,.93% . Conpound 95D had an '
an: 17’{(/ g aprle-(FaparphadinyD- Inprepyin-1od]pyirnolof1-1][1,2,4] triazin-5-
(Chronolith @QJBQQY 4.5 4X -90%
aqueous met h?r?gl overﬁghé@két(géx%igﬁ!da;ﬁk?#&l 204 TFA,
4 mM/mn, nonitoring at 220 nm and a LG/ M5 Mr+1 = 3
00+. 95E. Prepara&j on of :

(4-am no- 7- br onmopyr 1, 2of ] { )Y i g4l n-5-yl)(3-
25 [bis(trimethylsil ani fo] phedyl Xnet haffione -54 WO
2007/ 061882 PCT/ US20087 04}4758N NN

. I

Cl

[00102] Example 96 was prepared in a manner analo gous to Example 95 using
morpholine in the place of piperidine. HPLC tz = 3.07 min (Chromolith SpeedROD

4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% TFA, 4 min gradienf,
monitored at 254 nm). [M-+H+] = 564.22.

Example 97

1-[5-({4-amino-7- [3-(dimethylamino)-1-propyn-l-yl] pyrrolo[2,1-f][1,2 4]triazin-5-
yljcarbonyl)-3-pyridinyl] -3-(2,4-dichlorophenyl)urea
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~SI-NN ~Si~ NNJ Br [0098] A solution of 95D (250
nmg, 0.67 mmol) in THE (10 nL) at 0 C was added

w@2¢obioexgsz i met hyl si |l yl ) am no] phenyl magnesi um cPCDUS006/044756

(1.0 Min THF, 6.7 m., 6.7 5 mvl) via addition funnel
over 20 mnutes. The solution was stirred for one hour
at 0 C and additional
3-[bis(trinmethylsilyl)am no] phenyl magnesi um chl ori de
(1.0 Min THF, 1.2 nL) was added. After one hour, the
reacti on was quen ith sat d aqueous NH4C1
(10 nL). The | ayers segar § tha.,zaqueous
| ayer was extracted HQAR X \LO . The
conmbi ned organic. |ayers wereNdri ed 20 A),
filtered, and one hal f*of the sol vent\-wa noved
under reduced pressure. The resultipg suspensi on was
cooled to 0 C and diluted with hexangs (20 nlL). The
solid was collected by filtrati on apd washed with
hexanes to afford the desired cg¥pound (200 ng, 64%.
"H NWVR (400 MHz, DMSO-d6) d 9.07° (s, 1 H), 8.54 (s,
IM 815 (s, | H, 7.39 (m 2H), 7.12 (m 2H), 6.87

1 -004,. (s, .18 5 95F. Preparation of
?Zéém%%?afg%&‘o%%y %9‘2%@:@1-‘?‘? Ylemsnopprapr brynyd)-N-yrefhcgy-N-
aritind pyrecip| ), 2l [ 2 a@-m N chibox2NN NN)  Br 20
[0099] A solution of 95E (640 ng, 1.35 mol) in CH3COH
(30 nm.) was treated vvithd/rifl uoroacetic acid (1.5
nm.) at roomtenperature ang._stPrrgg, for two hours. The
resul ting solution was corfcentr at and dried under
vacuumto afford 95F (445 ny,/== . HPLC tR = 1. 95
mn (YMC 85 Combiscreen 4.6 N58. 10- 90% aqueous
met hanol containing 0. 2% H3PQ4, 4Nmin gr adi ent,
monitored at 220 rinm). [ Mt 25 332.14. -55 WO
2007/ 061882 PCT/ US2006/ 084796 95G. Preparati on of
1-{3-[ (4-am no-7-bronopyyrol o[ 2,1-f][1, 2,4]triazin-5-

[00103] A solution of triethylamine (6 mL) and DMF (3 mL) was purged with
argon for 30 minutes and treated with 95D (300 mg, 1.0 mmol). N,N-dimethylprop-2-
yn-l-amine (0.5 mL, 5.0 mmol), Cul (38 mg, 0.2 mmol) and PdCl, (PPh3), (70 mg,
0.1 mmol) were added. The reaction mixture was warmed to 60 °C for three hours
and then cooled to room temperature and concentrated to dryness. The crude product
was purified by, flash chromatography (SiO,, 0% to 10% MeOH/CH,Cl,) to afford
97A as asolid (335 mg, 100%). HPLC tR = 1.08 min (YMC S5 Combiscreen ODS

4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3PO4, 4 min gradient,
monitored at 220 nm).

97B. Preparation of tert-butyl 3-(4-amino-7-(3-(dimethylamino)prop-1-
ynyl)pyrrolo[1,2-f][1,2,4]triazine-5 -carbonyl)phenylcarbamate
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yl ) carbonyl ] phenyl} -3-(2, 4-dichl orophenyl)urea ci o O
NH2 C M HHN 5 Br [00100] A solution of 95E (100

woreno706@82 mol ) in CH2C12 (5 nlL) was treated WETIUS2006/044756

trifluoroacetic acid (1 nL) at roomtenperature and
was stirred for two hours. The reaction m xture was
concentrated, dissolved in toluene and concentrated
again. The 10 resulting residue was dissolved in
acetonitrile (2 nL) and treated with 2, 4-

di chl oroi socyanate (39 ng, O The reaction
was stirred at roomte r at dHaour s, and
then filtered. The so\rd gduct vashed with cold
acetonitrile and drjp€edOundeér vac umit o M ford 95G (85
ng, 79% . Compound 95G had an analyyt HPLC .
retention tinme = 3.878 mn. (Chronplith SpeedROD
colum 4.6 x 50 15 nm 10-90% aqu@ous net hanol over 4
ninutes containing 0.1% TFA, 2o/ nin, nonitoring at
220 nm and a LC/MS Mk+1 = 518/ 8+. 95H. Preparation of
1-[3-({4-am no-7-[ 3- (1- pi peridi nyl)-1-propyn-I-yl]pyrr
olo[2,1- f] [ 1,2,4]triazin-5-yl

o d s o AR e
5 el o s s s g
8 e B K, DG 28 L
PETOUSR 60161104 47 BBULiNGSE M Reke@sansi bly AES 6 %QmB'g’w&-aQéed and the
B he S Psrstorl s WAERCLI 10k o hirtrmitiban At i Sopeoton was
fdded9TB (BAN maNH 1 haBl) if ORE 98&{&%?.%-%%1’%%8@3?1? g%% Feted to room

urified by flash chromatography
féii!-\z@tf)é 1 8thougs: f Dhegreattiondmsitnredvasohpo pouted 1o Reurated

@d¥8ous Waﬁ-ﬁld)&ff) ﬁzlLi' Zlntfthé layers were separated. The aqueous layer was
extracted with EtOAc¢ (3 x 25 mL) and the combined organic layers were dried
(NayS0O,), filtered and concentrated to dryness. The crude product was purified by
flash chromatography (SiO,, 0% to 10% MeOH/CH,Cl,) to afford the title compound
(105 mg, 22%). HPLC tzx =2.43 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90%

aqueous methanol containing 0.1% TFA, 4 min gradient, monitored at 220 nm).
[M+H]" = 436.3.

97C. Preparation of (4-amino-7-(3 ~(dimethylamino)prop-1 -ynyl)pyrrolo[1,2-
f]1[1,2 4]triazin-5-y1)(3 -aminophenyl)methanone

O
HzN P =~ N
\ N\N/)
/
N
N
/

-59.



10

15

20

5 (Chronolith SpeedROD 4.6 x 50 mm 10-90% aqueous

nmet hanol containing 0.1 % TFA, 4 mn gradient,
worowroersez at 254 nm). [ MrHH] = 562.27. Exanpl BCEES2006/044756

1-[3- ({4-am no-7-[ 3- (4-nor phol i nyl ) - 1- propyn- 1-yl ] pyrr

olo[2,1-fJ [1,2,4]triazin-5- 10 .

yl } car bonyl ) phenyl | - 3- (2, 4- gll chl or ophenyl )urea o NH

Cl oHHN CIL N J NN OJ/ ~[001021 Exanple 96

was prepared in a manner anal ogous to Exanple 95 using

h&]ph(ﬁ pelatipy of AEB i1 etmgo.2gimyen]ydh H,OHPLG rbB) Was treated

h .6 X 50 mMm 10-90%
Sl T b S TRld & AP RS0 T epetion miiire wrsireskat room
rfemptathed fa thfehaufg and tieifedncen@bttd 46 a fRHAIR L[%e§ ?r] A9 next step

1- J}? H(t%flﬁﬁm no- 7 3 (di net hyl am no) - 1- pr opyn- 1-
pyr °f Pusify ’Fi 19041t ri azi n- 5-

| } car bonyl ) - 3-pyri di nyl | -3-(2,4-dich|oropp enyl ) urea
¥5}7 VWO 20367/ 061882 PCT/ US2006/ 044756 CI N 'xi NH2
'H7D. . Ryeparpfioncpf N-[§- (q%mmiﬁnébe&-ammmmmmo) 1-propyn-1-

R AT SO T —

[00106] A solution of 97C (0.12 mmol) in pyridine (3 mL) was treated with 2,4-
dichloroisocyanate (25 mg, 0.13 mmol) at room temperature and stirred for three
hours. The reaction mixture was then concentrated to dryness and the crude product
was purified by preparative reversed-phase HPLC (YMC ODS-A 20 x 100 mm, 10-
90% aqueous methanol containing 0.1% TFA, 20 min gradient, monitored at 220 nm)
to afford the desired compound (33 mg). HPLC tz =2.91 (YMC S5 Combiscreen
ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H;POy, 4 min
gradient, monitored at 254 nm) [M+H+] = 523.14.

Example 98

1-[5-( {4-amino-7-[3-(dimethylamino)-l-propyn-l -yl]pyrrolo[2,1-f][1,2,4]triazin-5-
yl}carbonyl)-3-pyridinyl] -3-[2-(methyloxy)phenyljurea
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0 %0 /NNH2 "N NNJ 5 "N [001031 A solution of
triethylamne (6 nL) and DMF (3 nL) was purged with

wae@onefser 30 m nutes and treated with 95D ( 30BCTUS2006/044756

10

15

20

mol ). N, N-di net hyl prop-2- yn-l-amne (0.5 nL, 5.0
mol ), Cul (38 ng, 0.2 mml) and Pdd 2 (PPh3) 2 (70
nmg, 10 0.1 mmol) were added. The reaction m xture was
warnmed to 60 C for three hours and then cooled to
roomtenperature and concentrated to dryness. The
crude product was rified ash, chr omat ogr aphy
(Si02, 0%to 10% CHEE\ or dNHI7A as a
solid (335 ng, 100 t

Conbi screen ODS 4. 6] x wﬂl 10- 9 % aquepus met hanol

220 nm. 97B. Preparation of tert-

3-(4-am no-7-( 3- (dinethylanino)pr

ynyl)pyrrolo[1,2-fJ [

1,2,4]triazine-5- carbonyl)phenxfcarbarnate -58 WO

2007/061882 PCT/ US2006/ 044756 \ 0 ONH2 ~-N~N O H
N N 100104] A solution of 97A (900 ng, 3.3

, ) in_THE ol e 5 and Bu2
[@W@M Fimpls S ad pigaared trops 926 P ot faEEkin a manner
Ah2BYS S oTHRI A0 97 HPL QUL 52.43herviesss Uoﬁﬂuéi:@ée\ﬁt(DDS 4 6x 50
was Stirred at -15 C for one hour and then cool e

Tang] 0-20%mnqrepsnmsthapg gantaining O3 Yotk 4 mun gzadee%momtored at
§5§nggq?k+%$ﬁ; adged and the resulting suspension was
war ned t o

for thirty minutes. To this suspension
was added 97B (335 ng, 1.1 nmol) in one portion and
t he reaction was warned t°E§20”3e99
1-{3-[(4-aminopyrrole[2,1-f][1,2,4]triazin-5-yl)carbonyl] phenyl}-3-(3-
cyclopropyl-1-methyl-1H-pyrazol-5-yljurea

Ve
— 1 %
/
N STy
N N‘NA

99A. Preparation of 1-{3-[(4-amino-7-bromopyrrolo[2,1-f][1,2,4]triazin-5-
yl)carbonyl]phenyl }-3-(3-cyclopropyl-1-methyl-1H-pyrazol-5-yl)urea

y~N o) NH,
WE/U\N ~— N
\ N‘N/)

[00108] A solution of 1,1’-carbonyldiimidazole (27 mg, 0.17 mmol) and 3-
cyclopropyl-1-methyl-1H-pyrazol-5-amine (21 mg, 0.15 mmol) in CH;Cl; (1 mL) was
stirred at room temperature for three hours. The reaction mixture was then treated

with 95F (50 mg, 0.15 mmol) in one portion and stirred at room temperature for 90
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tenperature for 18 hours. The reaction m xture was
then poured into saturated 10 aqueous NaHCO3 (30 i)

w@na70bks8t ayers were separated. The aqueous | apEr/USES6/044756

extracted wwth EtQAc (3 x 25 nL) and the conbi ned
organic layers were dried (Na2SO4), filtered and
concentrated to dryness. The crude product was
purified by flash chromatography (Si 02, 0%to 10%
McOH CH2C12) to afford the title conpound (105 ng,

2pigutesHATE reRltin@ subPemdion (akh dilawRH iviith ST Wte@ aﬁd ﬁ@tercd
"Rle So%dQOO/ % e%ga% gﬂ net hanol, cont ai ni ng % T
mn gradi ent ¥ oteghon togffprd the title qupq:qund (1:96118)

W@np&rewzﬁha@an halytical HPLC retention ti ,
| rret?;tyl am no 1rer(:')npl-on- ymnefll ) pyr r ofnoﬁh@mohth

ﬁpeﬁﬁiog) gﬂlpxglbglzé #-56-1m) QQ-Qthn@\Fben meﬂrmbhavmmenm’uw
2007 8
E%T%SZ%%/ 04475%%%‘6‘?8’%%9 T 41228 ﬁ'“éfa“é?&?%% Mg1=

@954 ThaBitPAca@i@is 2ofddhtmated assusbd aatetl inhé Rext step.
trifluoroacetic acid (1 nL) at O C. The reaction
m xture was stirred at room tenperature for three

1998 s Rroparhienof DS -bafiRsbyt@1a2 {141 gqﬂﬂgélgdg in the

xt step Wi fhout further purificatrdn
#’S@ﬁ@f’ﬁ}’lﬁﬁlﬁn@ﬂ‘} 3-(3-cyclopropyl-1-methyl-1H-pyrazol-5-yl)urea
1-[5-({4-am no-7-[ 3- (di net hyl am no) - 1- propyn-1 -
yl ] pyrrolo[ 2, 1-f]
[1,2,4]triazin-5-yl }c%bwyl
| or ophenyl ) urea CINNg N' N 10
[ 00106] A sol uti of ) r[,l dine (3
m) was treated with 2,4- H S /l
N, =

|d|6yl] 3-(2,4-dich

[00109] The above crude 99A was dissolved in EtOAc (20 mL) and MeOH (20
mL) and treated with 10% Pd/C. The reaction mixture was stirred under a hydrogen
atmosphere for 4.5 hours and then filtered to remove the catalyst. The filtrate was
concentrated and the resulting solid was collected by filtration, rinsed with EtOAc and
dried to give the desired product (23 mg). Compound 99B had an analytical HPLC
retention time = 2.433 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90%

aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220
nm) and a LC/MS M*+1 = 417",

Example 100

1-[3-({4-amino-7-[3-(dimethylamin 0)-1-propyn-1-yl]pyrrolo[2,1-f][1,2 yAltriazin-5-
yl}carbonyl)phenyl]-3-(3-cyclopropyl—l-methyl-lH-pyrazol-S-yl)urea
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di chl oroi socyanate (25 ng, 0.13 mmol) at room
tenperature and stirred for three hours. The reaction

wOorRooresnas t hen concentrated to dryness and PEEUSI0E@4756

product was purified by preparative reversed-phase
HPLC (YMC ODS-A 20 x 100 mm 10 15 90% aqueous

nmet hanol containing 0.1 % TFA, 20 m n gradi ent,
nonitored at 220 rim to afford the desired conpound
(33 my). HPLC tR = 2.91 (YMC S5 Conbi screen ODS 4.6 X
50 nm 10-90% aqueous gethanol g1g 0. 2% H3P04,

4 mn gradient, Iyored ap 2 Mi+H = 523. 14.
20 Exanple 98 NN SN ~ Ny
1-[5-({4-am no-7-[ 3-(di netHyIa'ﬁino)-l\prpw-l-yl]pyrr

olo[2,1-f] [1,2,4]triazin-5- yl}
carbonyl) - 3-pyridinyl]-3-[2-(nethyl o>/<, ) phenyl ] urea
-60 WO 2007/ 061882 PCT/ US2006/ 044756// N O~i x NI N OCH3
HHNN) NJ[00107] Exanple 98 was frepared from97C
and 2-net hoxyi socyante in a manner aRatogous to
Exanpl e 97. HPLC tR = 2.43 (YMC S5 Cdhbi screen ODS 4.6
x 50 5 mm 10-90% aqueous net hanol contai ning 0.2%
ilﬁg%n 4 mn gradient, nmonitored at 254 nm [MH+] =

[ | B @wgrvaap{@a{e@lzﬁ«anmmﬁm gag,gmzlmdl) and 3-

_| a P L QI PRy » .
o R A BT E e, im0 lep acmepmer
NRloghNoNExdshible WIN The 38 AutioRrvefaasaifiedbyGash chromatography (SiO,
Jq.oé%iéé-ﬁ - e[ nopyr r.ol of 2 1-f][1,2,4;tr|a2|n-5- ’
MEICK é’ny%)g]zgﬁ? 2? g%g%%r_d&;gm%?qmmund (9.3 mg). Compound 100
Ihatten yhly fibhl PR QbteRtiof 422 350 min. (Chromolith SpeedROD column
4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4
ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 408",

N

Example 101
1-{3-[(4-amino-7-methylpyrrolo [2,1-f][1 »2,4]triazin-5-yl)carbonyl] phenyl}-3-(3-
cyclopropyl-l-methyl-lH—pyrazol-S-yl)urea

N~n~ o)
y N (0] NH,
W )J\
N N == N
H H
N\ N\N/)

101A. Preparation of (4-amino-7-methylpyrrolo[1,2-f] [1,2,4]triazin-5-y1)(3-
aminophenyl)methanone
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NN O/ \ ONH2Z NN~~NHHJ \ NON Br [00108]
A solution of 1,1'-carbonyldiimdazole (27 ng, 0.17

worneipémszrl 3- cycl opropyl - 1- met hyl - 1H pyr azol - BEHDHE2086/044756

(21 ng, 0.15 mmol) in CH2C12 (1 nL) was 20 stirred at
roomtenperature for three hours. The reaction mxture

was then treated with 95F (50 ng, 0.15 mmol) in one

portion and stirred at roomtenperature for 90 -61 WO
2007/ 061882 PCT/ US2006/ 044756 m nutes. The resulting
si#9btHsi o selationiof HFE ¢5Minigh0 F5 @moBria DMFE0.53AL) was treated with

A raEEE0n (g LA S IChEbmh i on - WS Rumad. The
anadival mixltuﬁxelwddlahﬁ-eﬂ%t 80PE @y v Bouts. 2A%§ﬁloﬂgﬁpcbg}z(wh3)z (10 mg,
OC{)]gsormllth SpeedRCOD colum 4.6 x

TR VRS Adfed Andrthe resrtion was Beatoh ﬁm 118 hogrOatll 196°C. The
'EEA;tloﬁ Wad dBolbd tﬁ?@b&%lhﬂgraﬁﬁe 26 cﬁ{{t} éflwgh gﬁlge @NEGEI\%AC The

= 495+ The Et OAc [ ayer " was concen
deHd amatgrial wastremowsd b}s ﬁh:pa.non%ﬂ thePﬁ&w flak Qs with 10%

5-
]ﬁq{lg’%lirsgégmrﬂg 8%%?;110(:'}1% (%ZS %é%g@ P dbngz?ﬁﬁqﬁm%uct was purified
;{yéﬁggzaﬂﬁlgasyg%dm: 53%991399,& was gl ssolzved in Et OA . 9%%51160‘18

tesgontainine: & B BiAv#Q ml/nges mdhiGritghe 220 nm) to

,ra{%ai‘ggﬁé“}eg’f%‘%‘?“’%?mﬁdoﬁ?éﬁ% T I —

C srtentjan imy el 293 trmat(@hvmohtbrsmam@mcblam 4L 50 mm, 10-

5%9?‘“ e ol 80 G LR S P o R 1SS torin a
RgY nnQemd /M BThdad= aseg™anal yti cal HPLC retention

time = 2.433 mn. (Chronolith SpeedROD colum 4.6 x 50
mm 10-90% aqueous net hanol over 4 m nutes containing

aom/caP‘r'ﬁﬁlratﬂor{ﬁﬂ? 1 B[ (4R RT i Aby 2802, 2H 1 41300 85
ylg/ Ngmwﬂpheﬂyl} 3- (3-cyclopropyl-1-methyl-1H—pyrazol-5-y1)urea

N‘N

[00112] A solution of 3-cyclopropyl-1-methyl-1H-pyrazol-5-amine (12 mg, 0.09
mmol) and 1,1’-carbonylimidazole (14 mg, 0.09 mmol) in CH2Cl; (0.5 mL) was
stirred at room temperature for 18 hours. The solution was added to a solution of
101A (6.0 mg, 0.016 mmol) and triethylamine (2 drops) in CH,Cl, (0.5 mL). The
resulting mixture was stirred for two hours and then concentrated. The crude product
was purified by preparative reversed phase HPLC (YMC S5 ODS 20 x 100 mm, 10-
90% aqueous methanol over 10 minutes containing 0.1% TFA, 20 ml/min, monitoring
at 220 nm) to afford the title compound (5.6 mg). Compound 101B had an analytical
HPLC retention time = 2.600 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-
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Exanpl e 100
1-[gP({4-am' no-7-[ 3- (di met hyl am no) - 1- propyn- 1-yl ] pyrr

woboya¢kst 1 [ 1, 2, 41tri azi n- 5- PCT/US2006/044756

ar bonyl ) phenyl ] - 3- (3-cycl opropyl -1 -nmet hyl -1 H pyraz
g: }g yl) u?/ezelp 25y- ]62 V\é) 2007/ 061882 PCT/ US2006/ 044756
N~ O-NO N2 H HH\ N N [001101 Exanple 100 was
prepared from97C (23 ng, 0.07 nmol) and 3-
cycl opropyl -1 -nethyl -1 H pyrazol - 5-anmi ne (13 ny, O 097 o
né-lﬁ%?qpq.pug methanol oserthalingosieontainibeaipheeT m,h4 fﬂ(lb%nrcx),z monitoring at

' iNded_bw ¥l ash chromat ogr aphy i 2,

%W%ﬁg@wg%»@&f )_b%écl) ‘afford desired conpound (9.3
ng). Conpound 100 had an anal ytical HPLC retention
time = 2.220 mn. (Chronolith SpeedROD colum 4.6 x
50 mm 10-90% aqueous net h%FFHPP KR 4 mnutes
o & D PSR a4 pipBHai Dy PR 1.19, 2 i 8An XD
and a LC/ M5 Mk+1 = 498+ 10 Exanpl e 101
1- { 3- [ ( 4- ani npUcarkenyl}phenylbBe(2[42dichidrophenyljurea
[1,2,4]triazin-5-yl)carbonyl] phenyl}-3-(3-
cycl opropyl -1-nethyl-1 H pyrazol -5-yl)urea 15 NN\ O
NHZ N NN HHNy |IQA Prep i on Of
(4- am no- 7- et hyl pyr
am nophenyl ) met hanon®

N
H

[00113] A mixture of Zn dust (42 mg) in dimethylacetamide (0.5 mL) was treated
with a mixture of chlorotrimethylsilane/1,2-dibromoethane (7/5 v/v, 0.020 mL). The
reaction was heated to 50 °C for 30 minutes and then slowly cooled to room
temperature. A solution of tert-butyl 4-iodop.iperidine-l—carboxylate (165 mg, 0.53
mmol) in dimethylacetamide (1 mL) was added. The reaction was stirred at room
temperature for one hour. This solution was added to a mixture of 95G (22 mg),
PdCly(dppf): (3 mg), Cul (6 mg) in dimethylactamide (1.2 mL). The reaction was
heated under a nitrogen atmosphere at 80 °C for 18 hours. The reaction was diluted
with water and extracted with EtOAc. The resulting solid was collected by filtration
and the layers were separated. The organic layer was combined with the solid
material and concentrated to dryness. The resulting residue was dissolved in CH,Cl,
(1 mL) and treated with trifluoroacetic acid (2 mL). The reaction mixture was
concentrated and the residue was purified by preparative reversed phase HPLC (YMC
S5 ODS 20 x 100 mm, 10-90% aqueous methanol over 10 minutes containing 0.1%
TFA, 20 ml/min, monitoring at 220 nm). The desired fractions were passed through
an SCX cartridge and concentrated to afford the desired compound (1.8 mg).
Compound 102 had an analytical HPLC retention time = 2.900 min. (Chromolith
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NN 20 -63 WD 2007/061882 PCT/ US2006/ 044756 [00111] A
sol ution of 95F (50 ng, 0.15 nmmol) in DMF (0.5 nL) was

woe@avedsni th tetramethyltin (81 ng, 0.45 nmoPQT/HIZH06/044756

PdCl 2(PPh3)2 (10 ng, 0.015 mmol). The reaction

m xture was stirred at 80 C for two hours. Additional
PdC12(PPh3)2 (10 ng, 0.015 mml) was added and the
reacti on was heated for 18 hours at 110 T. The 5
reacti on was cooled to roomtenperature and dil uted
vinedR@eeolamd 46 ©80. mifih ¢0-996h hghaons ﬁre\:mlomrmerﬁﬁm&

b Itr j ndg the.filtrate was shed with 10%
Ronlinbe 1P TS s Gunimonirine o Soncer vk 4S i1 - 524,
the crude product was purified by reversed phase
preparative HPLC (YMC S5 ODS 20 x 100 mm 10-90%

aqueous nethanol over 10 BxampleslO3ontaining 0.1 %

TFA, 20 m /mn, KX afford the

desi r ed con‘poundr@@ ﬁr%khggﬁa 5%9“‘?@{&%%% | O A had

(nromort ¢ n Spe "’J"ﬁ""“m“’”“a‘é“‘“@é’geﬂy‘?‘g‘i"&“‘“‘é&vr””‘”[" L
ronol i pee X mn  10-

agqueous et hanol gﬁrzcﬁfﬂf‘m‘égl)emwma@do 1 % TFA,

4 mM/mn, nonitoring at 220 nun) and a LC/I\/S M+1 =

268}. 15 101B. Preparation of

1-{3-[ (4- ani no- 7- yrr8Io
yl ) car bonyl ] phenyl } (3 jcya
H pyrazol -5-yl)urea g

[001121 A solution of g
3-cycl opropyl -1 -net hyl -1 H pyrazol - 5- nnN(12 ny, 0.09
nmmol ) and 1, 1" -carbonylim dazole (14\g, . 0.09 mol) in
CH2Cl 2 (0.5 nL) was stirred at roomLerﬁS’érature for
18 hours. The sol ution was added ta=a~sol ution of
O A (6.0 ng, 0.016 nmol) and triethyl 8fine (2 drops)
in CH2C12 (0.5 nL). The resulting m xture was stirred
r oduct

h trated. Th d
3 E° A o o B AHOE ebavyuincsmanae BPAA) (03 mL) o
I
0 2 S NN i 15 v
9t04xnb) fRg ﬂlede%(ﬁlfomvdastslmaeﬁlat teone empenmdre for 80 MBihutes. A solution
9?@&Hﬂdz-&g&%&&gfcgr%ogylamxno)-?—mdopropanoate (247 mg, 0.75 mmol) in

DMA (1 mL) was slowly added and the reaction was stirred for 40 minutes. This
mixture was added to a mixture of 95G (35 mg), PAdCly(dppf), (7 mg), and Cul (10
mg) in DMA (0.8 mL). The reaction was heated to 80°C for 18 hours. Water was

2, 4] triazin-5--
Ha_ et hyl -

added and the solid precipitate was collected by filtration. The solid was treated with
33% HBr/AcOH and then concentrate. The residue was dissolved in THEF/MeOH and
water and treated with LiOH and stirred at room temperature for two hours. The
reaction mixture was neutralized with trifluoroacetic acid and purified by preparative
reversed phase HPLC to afford the desired product (1.7 mg). Compound 103 had an
analytical HPLC retention time = 2.906 min. (Chromolith SpeedROD column 4.6 x 50
mm, 10-90% aqueous methanol over.4 minutes containing 0.1% TFA, 4 ml/min,

monitoring at 220 nm) and a LC/MS M*+1 = 528%.
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HPLC retention tinme = 2.600 mn. (Chronolith SpeedROD
colum 4.6 x 50 nm 10- -64 WD 2007/061882

weRONSB8D6/ 044756 90% aqueous net hanol over BCTHUSIDEE44756

10
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25

containing 0.1 % TFA, 4 m/mn, nonitoring at 220 nm
and a LG M5 M++1 = 431+. Exanple 102 5

1-(3-{[4-am no-7- (4-piperidinyl)pyrrolo[2, 1-f]

11, 2,4]triazin-5- yl] carbonyl}

phenyl)-3-(2, 4-di chl orophenyl )urea Il 2 HHorN C N
H 10 [00113] A m xture of Exampldd®4 (42 ng) in

di met hyla¢etani (05 s,trea 1t m xture
of chi oot kil g e SR 3pbr SRR AL 2 fetman -1
0.020 nl). Thieydroagethiytiphensl)3e@,didiordphen)Girea0

m nutes and then slowy cooled to roomtenperature. A

sol ution of tert-butyl 4-iodopiperidine-I|-carboxylate
(165 ng, 0.53 mmo4) in.dinmethyls tamﬁﬁo{le (1 1L) was

added. The reaction tirged X
tenperature for one TJaU\s ; as added to a
m xture of 95G (22 ny)] Pdf12Mppf)2 N Cul (6

my) in dinethylactam dé (1.2 nL). The\reacidon was
heat ed under a nitrogen atnosphere at/80 &for 18
hours. The reaction was diluted wth™ater and
extracted with Et OAc. The resulting solid was
collected by filtration and the |ayers were

sH9ALS} eon simmi_onlrog? dlvingp dmgar(fﬁmgt ’dmt 'Iﬂdﬁﬂ)])l\]intjl']_ij_;l‘_ E@_S mL) at 0 °C

S nma n centrated to dryness. e

-t e WP e R R S oG o im0 o Fhepreaation was

t stixeddefdr Wirbbhéuirs hha Qﬂ&ﬁ@ﬁﬂié}lﬁﬁ%ﬂr (320 Wkin ELDE 0"283F! b.%gnmol)

m xt u concentrated and the residue wa$ purifie

bvaﬁ)?cg%g\pgﬁ'ﬁe\?él‘?'@@é}’@é@“ﬁﬁ dercarHplditignal/B0 nS5ueDSna thate CH3MgBr
03] 9 t ver 10 m nutes .

con B HEopU PR SRR, IR P oY ifnopsg with

niffuratpd @quessiseld4 Gl dittied vathwenter pad sathctdd WB EtG A caThe

R s QO B o o aed phase
2007]-061567 PO US2000) 44756 - ercea i e B0 fues
5‘%5’“¥ﬁ’ﬁ"n§ g’-‘ é@‘%ga“q@é’dﬂy%tfh@ﬁmﬁm 220 nm)n (hedractions containing
the desired compound were concentrated and the free base was obtajned using
saturated aqueous NaHCOs to afford the desired compound (12.6 mg). Compound
104 had an analytical HPLC retention time = 3.415 min. (Chroinolith SpeedROD
column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%

TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 499"
Example 105

1-{3-[(4-amino-7-ethylpyrrolo [2,1-f][1,2,4]triazin-5-yI)carbonyl] phenyl}-3-(2,4-
dichlorophenyl)urea
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containing 0.1% TFA, 4 ml/mn, nonitoring at 220 nm
and a LC/ M5 Mt+l = 524+. Exanple 103 5

W@ 28y/0a88am no- 3- (4-am no-5-{[3-({[(2, 4- PCT/US2006/044756
di chl or ophenyl ) am no]
car bonyl } am no) phenyl ] car bonyl } pyrrol o[ 2, 1- f]
[1,2,4)jtriazin-7-yl)propanoic acid ONH2 N NN C H
HNNH2 OH 10 [00114] A mixture of zinc dust (300 np)
in dinethylacetamde (DVA) (0.3 nL) at 50C was
treated with a solaiion of

’ ! m
tenmperature for 30 minyted! AHsol uti §n lof N t hyl
2- (tert - but oxycar bonyl ani no) - 3-i odopr pp¥ng@t e (247 ny,
0.75 mmol) in 15 DMA (1 nL) was sl owly added and the
reaction was stirred for 40 m nutes. is mxture was
added to a m xture of 95G (35 ng), PdCl2(dppf)2 (7

d Cul. (1 .n DVA (0.8 nL). The reaction
V\”g@ssnh 2%"8‘81'3{185 Qg&%O%WP‘Q’TNM@@YI'MS added and
t(einsethy16ilye@Singl 9! : )R N tion. The
solid \A)/;s )It% eat egbgmﬁtslﬁm%?g? i—ijc gnc%mtoké%ﬂe
concentrate. The residue wiAs dissolved in THF/ MeOH and
20 water and treated with i ang,stirred at room
tenperature for two hourss The rgaction m xture was
neutralized with trifluoroacet id and purified by
preparative reversed phase \t,,eJ afford the desired
product (1.7 ng). Conpound 1 hal an analytical HPLC
retention time = 2.906 nin. J/Chronolith SpeedROD
colum 4.6 x 50 mm 10-90%/aqueous net hanol over.4
m nutes containing 0.1% T’F’A’é'\4 m/mn, 25 nonitoring
at 220 nm and a LC/ M5 MH+1 = 528+, -66 WD
2007/ 061882 PCT/ US2006/ 044756 Exanple 104

1- ooy hyl rrQl 2, 1-f
JokEre} 1 WMo STRRY0 55 Wb YA BRIR 3ar) s purged with
AyasnoRydtreated phitbrBd0L@phD - CHIAINL S PRRENY b 08A 7 mmol), Cul (6
mg, 0.032 mmol) and ethynyltrimethylsilane (0.45 mL, 3.2 mmol). The reaction

mixture was warmed to 50 °C and stirred for seven hours. The mixture was then

poured into EtOAc (10 mL) and washed with saturated aqueous LiCl solution (3 x 10
mL). The organic layer was dried (Na;S0,), filtered and concentrate. The crude
product was purified by flash chromatography (SiO,, 0% to 2% MeOH/CH,Cl,) to
afford the desired compound (12 mg, 24%). HPLC tR =3.34 min (YMC S5
Combiscreen ODS 4.6 x 50 mm, 10-90% aqueous methanol confaining 0.2% H3PO,,
4 min gradient, monitored at 220). [M-+H]* = 318.24.

105B. Preparation of (4-amino-7—((trimethy1silyl)ethynyl)pyrrolo[1 ,2-1][1,2,4]triazin-
5 -yI)(3-(bis—trimethylsilylamino)phenyl)methanone
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a O/ \ OH_r 2 NNN HHS5][00115) A solution of
Conpound 1 (23 ng, 0.048 mml) in THE (2.5 nL) at 0 C
wor®7nesst ed with CHIMgBr (3.0 Min Et20, 0.1 pdT/US2086/044756
mmol ). The reaction was stirred for three hours and

addi tional CH3MgBr (3.0 Min Et20, 0.2 niL, 0.6 nmol)

10 was added. The solution was stirred for an

additional 30 m nutes and nore CH3MgBr (3.0 Min

Et 20 0.5 nL) was added. The reaction m xture was
quenched with saturated aghegus NM#UCl, diluted with
water and extracted w th E\OAci—Fhe Nenbi ned extracts
were concentrated and psiLj; arative reversed
phase HPLC (YMC S5 ODS 2 4 100 - 90% aqueous

met hanol over 10 m nutes A F 0.1 % TFA, 20
m/mn, nonitoring at 220 nnj. e fracti ons

contai ning the desired compound/were concentrated and
the free base was obtai ned usirg}— saturated aqueous
NaHCO3 to afford the desired conmpound (12.6 ng).

Compound 104 had an analytical HPLC retention tine =

3 6115 mn, (Chronolith SpeedROD colum 4.6 x 50 mm
189858, ok seiusonet ko I(1 Duegs 003 RinmoB sn TBIR 6 mLNGadcddied to 0

2’@ Jﬁ”a S ‘9161%14 Qggblgﬁpx' : g';érﬁ nlc)’rl)ammo% enn mggrgesmm chl('\)/rslde (1.0Min
:[I‘E@E,-Q @&ndm()rﬁﬂ ﬁ’mﬁﬂhwhpadldeﬁl QIh%,réacftﬂon mlxture was stirred at 0 °C for

CPJ“ %'f aZI n§ 3]7% {Fgi bqﬁé’ iﬁg}-g y:l@éq)gglzesmm chloride (1.0 M in

FKHF L@?@ﬁﬁl @43%715& Chvad
5(3@ ation of 4 a?mﬂ;]vg ?\cl-gﬁg)t fplic;'ﬂ)% ;?%tiwnl}hlxﬁre akshird P24 one hour

qunrg}qdyp YeRmyembyrpure. om rebefRed va§ quenched with saturated
:bqae&]stNH,?@F B&nky S &Q)f%sd%ere separated. The aqueous layer was

extracted with EtOAc (3 x 10 mL) and the combined organic layers were dried
(NaxSOy), filtered and concentrated to dryness. The crude product was purified by
flash chromatography (SiO,, 0% to 40% EtOAc/Hexanes) to afford the desired
product (12 mg, 63%). HPLC tR =3.12 min (Phenomenex 5u C18 4.6 x 50 mm

column 10-90% aqueous methanol containing 0.1% TFA, 4min grad. monitored at
220 nm). [M+H]+ = 350.24.

105C. Preparation of (4—amino-7—ethyny1pyrrolo[1,2—f][1,2,4]triazin—5~yl)(3-
aminophenyl)methanone

HzN —~ ~~ N

[00118] A solution of 105B (12 mg, 0.024 mmol) in MeOH (1 mL) at 0 °C was
treated with 5% KOH in MeOH (1 mL). The reaction mixture was slowly warmed to
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O ~-NNH2 NN, 5 -- Sid[00116] A solution of 95D
(50 ng, 0.16 mmol ) in DVA (2 nL) was purged with

wae@onemsr treated with PdCl2(dppf) 2-CH2CI 2 cRampiUs2006/044756

(13 mg, 0.017 mml), Cul (6 ngy, 0.032 mmol) and
ethynyltrinethylsilane (0.45 nL, 3.2 mmol). The

reaction 10 m xture was warned to 50 C and stirred for
seven hours. The m xture was then poured into EtOAc

(10 nm.) and washed with saturated aqueous LiCl
§8P’@‘ttP@ﬁel(aEJfﬁ ang stirred fortime hong afherdaety@r marsdwaﬁdiluted with

ncen The cru roduct
vvas pﬁébfmi jolgr gg h%ﬁﬁ‘%g 41 %dg?“g‘g hvle((ggﬁ)‘?" {E)V@S dygd
e TRt ed and cafidentratetiNEheleside pebdueiMaYpekifidPbyHash

HPL YMC S5 15 Conbi
FhiSpabaray (52000 ta AR Hattb) o fard s sipired otpound (4

@h%). HPLO (Rraqgi ]
*31%8’ 0%). 41PLC Prepasgghnor@mé@%%rﬂ&séég oD Bl s mm, 10-90%

eaveghsracthanql contauting 0 206 POt ymyn Jradiong mdditczed 42203,

é%-}tlxgq(—gz%ﬁgzt ri met hyl sil yl am no) phenyl ) net hanone 20
- 68 V\D 2007/ 061882 PCT/ US2006/ 044756 o NH2 Si- N N s
b é ) %} 0117]. A solution of 105A (12 ny,
3058 Hivkrs l%oﬁrﬁemve opd-ixkpy rrodRlil €dif] e 8] trigzirityl(3-
anlindpheAyliethanone

3-[bis(trinmethylsilyl)am no] phenyl magnesi um chl ori de
(1.0 Min 5 THF, 0.38 nL, 0.38 mml) was added. The
reaction m xture was stir at 0 C for one hour and
nore 3-[bis(trinethylsil \@“ anhﬁp%l magnesi um
chloride (1.0 Min THF, B=38 0J38 mmol ) was
added. The reaction ni ®Nire was/StiTred for one hour
at 0 C and warned to room tenpenatnired The reaction
was quenched with saturated N

[00119] A solution of 105C (4 mg, 0.014 mmol) in MeOH (1 mL) was treated with
2,6-lutidine (0.015 mL) and Lindlar’s catalyst (1 mg). The reaction mixture was
stirred at room temperature under a hydrogen atmosphere for two hours and the
filtered to remove catalyst. The filtrate was concentrated under reduced pressure and
dried under vacuum to afford the title compound (4 mg). HPLC tR =1.77 min
(YMC S5 Combiscreen ODS 4.6 x 50 mm, 10-90% aqueous methanol containing
0.2% H3POy4, 4 min gradient, monitored at 220). [M+H]+ = 282.35.

105E. Preparation of 1-{3-[(4-amino-7-ethylpyrrolo[2,1-f][1 2, 4]triazin-5-
y])carbonyl]phenyl}-3—(2,4—dichloropheny1)urea

Cl
0]
Q\ i NH2
N x>
H == N

cl \ N\N/)

Iz
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aqueous NH4A (3 L) and the | ayers were separat ed.

The aqueous | ayer was 10 extracted with EtOAc (3 x 10
workgo7aends: he combi ned organi c | ayers were dri ePCT/US2006/044756

(Na2SO™4), filtered and concentrated to dryness. The

crude product was purified by flash chromatography

(Si02, 0% to 40% Et OAc/ Hexanes) to afford the desired

product (12 nmg, 63%. HPLC tR = 3.12 m n (Phenonmenex

5u C18 4.6 x 50 nm colum 10-90% aqueous et hanol

cO8120hi my Sgluilo%OfWSDL(ﬁmg Q. mmob) incacenitile (25R2PRas treated

”ﬁg’%%‘%%ﬂ?lmwg% e Lt R0 T eion iy egstie o

-roam ten'gieaityﬂe)fnﬁfdiﬁ lhO’Ofs aadl”sh& mU?d\QA_dééZ}g'ordm!lc 2 (1 mg) was
, mmol ) in

[Od%ﬁé Iutlon af é?

“&"W StiFrg ?‘HS swé thor concamirigd(to drm)ess The
wadrreﬁaﬁé Qs FlspeHAR] ¥RDIP
2007/ 061882 PCT/ US2006/ om%%éwtrﬁg%gn nﬁgaﬁlgttﬁ‘?%éﬁg yas collected
sty Fltegion apd ayasherbwith aTetenitsled inoh), matdr(i enijemddViEOHE mL).

t th water 0
oS el ek AR R ¢ oo/l Bl ¥ e 650)
dﬁﬁb@nRr atdeQit mifin & YOO ES @dirﬁﬁigélgeemg_f"v& xé:}m|2 icsg ;almi@ylo‘ ?(?%fh ueous
chr t.0 0 Yo Mc 12) to affor
T RHRY RalRR DoliA P . Sinig sradban. mppicaed he 250 A HE+ =
Ma9. 1(7YI\/C S5 Conbi screen O)S 4. 6 x 50 mm 10-90%
aqueous net hanol containing 0.2% H3PO4, 4 mn
gradient, nonitored at 220). [MH + = 278.32. 105D,

Preparation of
(4-am no- 7- et hyl pyrrol 0[1]5 ??P!Lelzo4]tr|a2|n 5-yl) (3-

10 1At fibpnngt 7-(letesind ethy Qpiir-gblo E2INFH 1, 2N]N;Mn-[50ﬁ]lc1;%onyl}-3-
m}%{rﬁ%&?@-@ﬁtﬁ-#ﬁ%%r{rho%ﬂg {(H' %4-mor[2h0hnyl)ethyl]oxy}ph)enyl]urea

106A. Preparation of 2-(2-bromoethoxy)-4-fluoro-1-nitrobenzene

NO,
F/C[ /\/Bf
@)

[00121] A solution of 5-fluoro-2-nitrophenol (1.5 g, 9.55 mmole) in acetonitrile
(100 mL) under a nitrogen atmosphere was treated with potassium carbonate (4.5 g,
32.6 mmole) and 1,2-dibromoethane (16.0 mL, 186 mmole), The reaction mixture

was heated to 70 °C for 40 hours. The reaction was then filtered and concentrated.
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15 2,6-lutidine (0.015 nmL) and Lindlar's catalyst (1
ng). The reaction mxture was stirred at room

wao esopeeesur e under a hydrogen at nosphere for tmOI/O82006044756

and the filtered to renove catalyst. The filtrate was
concentrated under reduced pressure and dried under
vacuumto afford the title conmpound (4 ng). HPLC tR =
1.77 mn (YMC S5 Conbiscreen ODS 4.6 x 50 mm 10-90%
aqueous net hanol containing 20 0.2% H3P04, 4 mn

o beiFmde matesial mpsaurified e Blash Fskjatogra@B2(S30,, 2005 Ethyl

p

1?‘?%@%‘**’9‘@ (e 2R hramoetiosy ), -fluerq-1-nitraberene 2 .98%).
BB CIYC)sH B 1), 627Amsl i 23 | P41

: fééqg NG N 2 S S0 Sk ahy /88, 38 ¢ 2m, s

PCY/ Eb06/ 044756 [00120] A solution of 105D (4 ny,

0.014 mmol) in acetonitrile (2 nL) was treated wth

2 4-di chl oroi socyante (2.6 ng, 0.014 mmol). The

-i Brepatation of 4v@g(Sshprpheina-nitroplieroR fRes; y&lﬁn%rghélﬁ{e
four hours and then nore 2, 4-dichl oroi socyante (
was added. The solution was stirred for 18 hours and

then concentrated to dryness, JRe,5 ﬁ%’j\d resi due was
suspended in cold acetoni(0.5 ) jj‘nd the solid
was col | ected byfi'/t’?\en' zylel i th
acetonitrile (3 rrL),Ovvater (1 m) and MeOH (2 ).

The solid was dried er vacuumto afford the desired

00122)nd A 4ol 62%.(2- |
gorrb scr:]r :(en %%%n 4, %)(2 bﬁ%ﬂ%aygé%}% g% umelgltjré@&e?%gm mg, 0.6

JBRe 1H|296nb ag@j@p;gqﬂ@mndqr arnitragen dineorphereomast toeape with potassium
?e%%)c)ona{eArMB gﬁr)n ﬁ}]gé @7 %?n%a%&%gﬁmﬁ)npgg ? (5?10‘ 3[ ﬁ nfn?l]) The reaction

[nllxgxrq]vmsﬂ'sga_ned .t<5 79 I°(_|3 foaﬁ'lb&nl}tiu}rs 31=1d then filtered and concentrated. The

}Q p} 190&e ethybacetate/hexane) to
glve 4 (2 (5-morpho1mo-2-mtrophenoxy)ethyl)morphohne (50 mg, 25%). "HNMR
(CDCl3) § 7.99 (m, 1H), 6.45 (m, 1H), 6.35 (s, 1H), 4.21 (t, 2H, J=4.0 Hz), 3.85 (4,
4H, J= 4.0 Hz), 3.72 (t, 4H, J = 4.0 Hz), 3.33 (t, 4H, /=4.0 Hz), 2.89 (t, 2H, J= 4.0
Hz), 2.63 (t, 4H, J = 4.0 Hz).

106C. Preparation of 4-morpholino-2-(2-morpholinoethoxy)aniline

[00123] A solution of 106B (50 mg, 0.15mmol) in MeOH (10 mL) was degassed
for 10 minutes and then treated with 10% Pd on activated carbon (15 mg). The
reaction mixture was stirred at room temperature for 18 hours under a hydrogen
atmosphere. The catalyst was removed by filtration and the filtrate was concentrated
to give 4-morpholino-2-(2-morpholinoethoxy)aniline (35 mg, 82%).
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O O9N)-NH H\ ONH2 N~ (~/\V N NNN 106A
Preparation of 2-(2-brornoethoxy)-4-fluoro-I

WO piovoetsenzene NO 2 | / ~~Br 20 F O [00121] HBCT/US2006/044756

solution of 5-fluoro-2-nitrophenol (1.5 g, 9.55 nmol e)
in acetonitrile (100 nL) under a nitrogen atnosphere
was treated with potassium carbonate (4.5 g, 32.6
nmol e) and 1, 2-di bronoet hane (16.0 nL, 186 mol e), The
reaction mxture 25 was heated to 70 C for 40 hours.
The reaction was then filtered and concentrated. -71

YO510 075064 887nPCT(1US200 Bty o[EHief] £F, 2 dftrinpined-ytarbonyl} -3-

S BB G otis g B SRR Ay 3 e e e

2- (2-bronoet hoxy) - 4-fluoro-1|-nitrobenzene (2.5 g,

98% . "HNWR (CDCl3) 7.97 (m 1 H), 6.79 (m 2H), 4.40
(t, 2H, J = 8.OC¥E7K 3. (t,Q2H, J = 8.0 Hz) 5 106B.
Preparation of \__ N NH

4- (2-(S-norpholino-2-ni thnox t hyl ) mor phol i ne

N2 ON o 0 [00122] A gpluti O

2- (2- br onoet hoxy) - 4-f | uog’o-1 - ni tM
10 mmol ) in 20 nL acetonidtrile under
at nosphere was treat M th potassi umganbogate (360
my, 2.6 mol) and no EEQIine (0.3 m., B.4 ¥nol). The
reaction >

[00124] A solution of 4-morpholino-2-(2-morpholinoethoxy)aniline (10 mg, 0.03
mmol) in CH,Cl; (10 mL) was treated with 1,1'-carbonyldiimidazole (S mg, 0.08
mmol). The reaction mixture was stirred at room temperature for 5 hours. To this
solution was added (4-amino-7-isopropylpyrrolo[1,2-f][1,2 4]triazin-5-y1)(5-
aminopyridin-3-yD)methanone (5 mg, 0.016 mmol) and the reaction mixture was
stirred at room temperature for three days. The reaction was concentrated and purified
by reversed-phase preparative HPLC (YMC ODS-A 20 x 100 mm, 10-90% aqueous
methanol containing 0.1% TFA, 20 min gradient, monitored at 220 nm) to give 1-(5-
(4-amino-7—isopropy1pyrrolo[i ,2-f1[1,2,4]triazine-5-carbonyl)pyridin-3-y1)-3-(4-
morpholino-2-(2-morpholinoethoxy)phenylurea (2 mg, 20%). "HNMR (DMSO-dq) &

.9.46 (s, 1H), 9.17(s, 1H) 8.74 (s, 1H), 8.46 (s, 1H), 8.37 (s, 1H), 8.27 (s, 1H), 8.12 (s,

1H), 8.06 (s, 1H), 7.62 (m, 1H), 6.74 (s, 1H), 6.65 (s, 1H), 6.50 (m, 1H), 4.38 (m, 2H),
3.90 (m, Zﬁ), 3.69 (m, 4H), 3.63 (m, 2H), 3.54 (m, 4H), 3.34 (m, 1H), 3.17 (m, 2H),
3.04 (m, 4H), 1.22 (4, 6H, J= 5.0 Hz). HPLC R;= 2.58 min. (Chromolith SpeedROD
4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% TFA, 4 min gradient,
monitored at 220 or 254 nm). m/z = 630.43 (M+H").

Example 107

1-(3-{[4-amino-7-(1-methylethyDpyrrolo[2,1-f][1,2,4]triazin-5-
yljcarbonyl}phenyl)-3-(4-{|3-(4-morpholinyl)propyljoxy}phenyl)urea
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m xture was heated to 70 C for three hours and then
filtered and concentrated. The residue was purified

whoo7loersB2 chr omat ogr aphy (Si 02, 100% et hyl PCT/US2006/044756

acet at e/ hexane) to give

4- (2-(5-nor phol i no-2-ni trophenoxy) et hyl ) nor phol i ne (50
ng, 25% . 1HNMR 15 (CDC13) S 7.99 (m 1H), 6.45 (m

1H), 6.35 (s, 1H), 4.21 (t, 2H, J= 4.0 Hz), 3.85 (t,

4H, J= 4.0 Hz), 3.72 (t, 4H, J= 4.0 Hz), 3.33 (t, 4H,

J= 4.0 Hz), & (t, 2H J=4.0 Hz), 2.63 (t, 411, J=

4.0 Hz). 106L_Rieparatioon of

4- mor phol i no- 2= ( 2-nor phol @ hox3)

N O [00123] A solution ofx106B 0/mgY 0. n in

MeOH (10 nlL) was degassed for MO M nutes \F:%n

treated with 10% Pd on activated carbon (1% mgk/ The

25 reaction mxture was stirred at roomte

for 18 hours under a hydrogen atnosphere.

catal yst was renoved by filtration and the filtrate

was concentrated to give

A0Hy direparatiorpof methyt A3 ttromepropoyy bantdane (35 nmy,

82% . -72 WD 2007/061882 PCT/ US2006/ 044756 106D. 1-(5

-{ [4-am no-7-(1-nmethyl ethyl)pyrrolo[2, 1-f] [
1,2,4]triazin-5-yl ] c&hgny B-

pyri di nyl )-3-[4-(4-m)r

[ 2- (4-nmor phol i nyl ) et hyl ] oxy} pheny¥TvggameO O \-_ IN/

\ H~NH "> ONH2 N_NNNNJ rj 5 001241 A

sol ution of 4-norpholino-2-(2-norpholinoethoxy)aniline
025y, QG BBt et C S eat i, t

i, Ty %o‘%;% dii m%%zg]l @%&%ﬁ‘?"’]ﬁ%’%‘@)ﬂ R ;‘5 “‘Fﬂ‘g‘? 1% dbromo-
pEeRant 620-Findt. 1208 mame!)stnidrpoeabsiain cabondte (M2 a0 EendlPin F00 mL
%9 HFySCHISNt whéssheated at 70°C for 5.0 hr. After cooling to room temperature, the
reaction mixture was filtered through a pad of Celite and rinsed with CH;CN. The

combined filtrates were concentrated in vacuo and purified by ISCO (Hexane-ethyl

acetate: 80:20 to 0:100) on silica gel to afford 107A (2.44 g, 89%) as an oil.

107B. Preparation of 4-(3-bromopropoxy)benzoic acid

COzH

[00126] A mixture of 107A (2.44 g, 8.9 mmol) and lithium hydroxide monohydrate
(750 mg, 17.9 mmol) in THF-H20-MeOH (15:7:7, 29 mL) was stirred at 60°C for 2.0
hr. After cooling to room temperature, the reaction mixture was diluted with water
(30 mL) and concentrated in vacuo to remove most organic solvents. The mixture
was washed with 1:1 mixture of ethyl acetate-ether and the aqueous layer was

acidified with 2.0 N HC1 to pH 5.0. The precipitate was collected by filtration, rinsed
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10 sol ution was added
(4-am no-7-isopropyl pyrrolo[1,2-f][1,2,4]triazin-5-yl)

w@ 2007@e0880pYri di n- 3-yl ) net hanone (5 ng, 0.016 PEDUY20861044756
the reaction m xture was stirred at roomtenperature
for three days. The reaction was concentrated and
purified by reversed-phase preparative HPLC (YMC
ODS-A 20 x 100 mm 10-90% aqueous net hanol contai ni ng
0.1% TFA, 20 mn gradient, nonitored at 220 nm to
Jrighewater smlérl?dt r gl viosopr oEveYI TR hoh trytalllne solid (1.64 g,
[739Q, 4] tri azi ne- 5-carbonyl ) pyridin-3-yl)-3-(4-
mor phol i no- 2- (2- nor phol i noet hoxy) phenyl Yurea (2 ng,
209 . IHNI\/R(DI\/BOd6) S 9.46 (s, 1H), 9.17(s, I H

ip;éé,s }% ffﬁ? IH), 8.37 (s, IH%, 8.27 (s,

T§pArgtion f 13- i q-&-isoprppylpyresio[13-fl{1.2)4 ) rihzibe-5-

(:srboﬁ heyD3B-(£(3- 4 38 (m 2H),
G “&mp@a?&)éﬁ%ﬁ a7 875a"(h

4H) 334(m 1H), 3.17 (m 2H), 20304(m 4H) ,

1.22 (d, 6H, g_= .05|z). HPLC Rt = 2.58 min.

(Chronolith Spe&d i 50o0nm #O O% aqueous

net hanol cont ai ni ng 0. 1% TEA )Lm h g

noni tored at 220 or 254 nn) Nt zN= . 43 .

Exanpl e 107 25 1-(3-{[ 4-am no-7- (1 met hy)J/ethy™Noyrrol o

[2,1-f1 [1,2,4]triazin-5- 2

yl I carbonyl } phenyl ) - 3- (4-{[ 3- (4- nor phol i yI)pNopyI)

oxy} phenyl)urea -73 WO 2007/061882 P NS2006/ 044756

ooi NH2 HH ~ - fN NJ 107A. Preparation of nethyl

4- ( 3- bronopropoxy) benzoate Br- - O5 CO2Me [00125] A

mmm e D6 amelitiph 04-1073 r(@m;»e oaqahﬁmﬁ)lmf'z@y 9.4 &me%)s mlL)

#5[0. ropane (20.3 20 and pot ass
B tE'n?‘Xl 1e @dﬂrm%; §. lflﬁ n"mgl),riﬁgllowrad &y igbieB@iNhoghoryl
a8ad erloinI/0G 4f4%m%1)0 Aier HSGHSL oCRRY 92 St(fliul, ﬁa&rsﬁctlon was

tenperature, the 10 Féaction nT xture
@Qﬂl%twoanpfampgr at@e) ¢dnecainated imeako\sint kixetBhbed Thhe next step

It rat trated d
R S B el o bl acet at 0: | 60:20 1o
Po12%) C(Eblﬁpd)mﬁialHQBO by, Bf1f 19%1)1&2&&3016&1 e M@%@ (138D

an. ail 7% Preparation of 4- br onmopr opoxy zZor'c
at%mn@S 2 drops stirred brleﬂy for 5 min, concentrated and dried under

high vacuum for 30 min. The residue was dissolved in dry CH3CN (2 ml), crude
isocyanate prepared above (ca. 0.12 mmol) in 1.0 mL of dry CH3CN was added in one

portion. The reaction mixture was stirred at RT overnight and concentrated to

dryness. Purification with reverse-phase preparative HPLC gave 34.5 mg of 107C as
a solid.

107D. Preparation of 1-(3-(4-amino—7-isopropylpyrrolo[1,2—1][1,2,4]triazine-5-
carbonyl)phenyl)-S-(4—(3-morpholinopropoxy)phenyl)urea
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CO2H [00126] A mi xture of 107A (2.44 g, 8.9 mmol) and
['ithium hydroxi de nonohydrate (750 ng, 17.9 nmmol) in

WA BT RBSMeOH (15:7:7, 29 nmL) was stirred at 6BCI//82006/044756
2.0 20 hr. After cooling to roomtenperature, the
reaction mxture was diluted with water (30 nL) and
concentrated in vacuo to renove nost organi c sol vents.
The m xture was washed with 1:1 m xture of ethyl
acet ate-ether and the aqueous |ayer was acidified
W|th20N pH 5.0. The precipitate was
col | ected b ra ono r| sed -74 WD 2007/ 061882
PCT/ U82006/O4 56 Wi dr| nder hi gh
vacuumto give 107B as a 9. 6¢n9.
71% . 107C. Preparation of
1-(3-(4-am no-7- |sopropylpyrrolo[12f][1, 4 '
-5- 5~ N\ N /)
car bonyl ) phenyl ) - 3- (4- ( 3- br onopr opoxy) phen
Br~~O/ NANNHZ HHSIN NN [00127
solution of 107B (31 ng, 0.12 mml) in dry 1, 4-di oxane
(0.5 nL.) 10 was added triethyl amne (0.02 i, O0.144

nlio@l;9] f oA kvl bm(m'cp t@wh@o&}mqmbl)éaﬁﬂfolﬁag (88081 mL, 0.093

?) % Af t zeat,l ng at 80C fo
r TR % gpro(pg apung GhHe33 @#p@rlaﬁmol)cmﬁdbmudtdm DMF
5 i Wadiaawd a@@@o@f&egbl Kﬁgd}&e{‘gﬁﬁ"g’g‘ﬁe@?ﬁ action

wi t hout further purification d cqeitpn was
rfrectly purified )’Y\P\H@Wﬁ'ﬁmt peghatativbBIHLC o Aidrd 4B mg of 107D as a

ng tirred briefly for
PR SRR DIREPID £ 2 s 5 %(s«éblﬁm 6 180,833 s
niHY), 8. TR4s,r d193 7960%1’{ r é-n
%r}bdﬁt f{; o@anat ecélg?iﬁar ed aeng\I/)leﬁ 4 (}h g@w nbh?f 6.85 (m,
7845 fﬁ/)y Bden 21 0e3 3.26 ded 4FD, 333\% (mpéH), 2035 (JBH), 1.83 (m,
10 cll u S vern
ciﬁ’ceﬁ??ﬁ*ﬁﬁbég“ﬁﬁ 28y HFEE Rix ShaBgRn Abm3ith specaroD 4.6
19H0% agu@panwhml ldbhiGirgay ©.134 TP ANY riih gkdiéntdfhonitored

%9%24 ?ﬂ:‘)arﬁnfzn‘logﬁ?%é&f 3%3{ S;'r?& g{ 1,2-f][1,2,4]triazine

carbonyl)phenyl) 3- (4- (3-nor phol i nopr opoxy) phenyl ) ur ea
Example 108

15 N-(3-{ [4—ammo-7-(1-methylethyl)pyrrolo [2,1-f][1,2,4]triazin-5-
yi] carbonyl}phenyl)-2,3-dihydro-4H-1,4-benzoxazine—4-carboxamide

20 108A. Preparation of 1-(3 -(4-amino-7-isopropylpyrrolo[1,2-f][ 1 »2,4]triazine-5-

carbonyl)phenyl)-3 -(2-hydroxyphenyl)urea
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- 75 WD 2007/ 061882 PCT/ US2006/ 044756 O ~aN O )II N
NHS HHNN NJ [00129] A nmixture of 107C (34.3 ny,

w@2@6a618D| ), norpholine (0.0081 nL, 0.093 mMmpLH/US2VA6/044756

di i sopropyl ethyl am ne (0.022 nL, 0.124 mmol) in 1.0
mL ofpdr)eyDl\/F % was heated at 80C for 2.0 hr. After
cooled to roomtenperature, the reaction was directly
purified by reverse-phase preparative HPLC to afford
18 ng of 107D as a white solid. 'HNVR (DMSO d6) S
9.28 (bs, 1H), 8.84 (sp 1H), 8.33 (.s, I
H, 8.12 (s, | H), 0 W 111), 7.44

1H), 7.33 a . (s, 111),
g.m94 I(_Dm 2H) , g.m56( 4H), 8.32 ( H) .35 (m
3H, 1.83 (m 10 1 H, 1.27 (m 6H )T (m 211).

HPLC RL = 2.716 mn. ’(Chrormlith. €edROD 4.6 x 50
nm 10- 90% aqueous mnet'hanol containing 0.1% TFA, 4 nmin
gradient, nonitored at 254 nm. mz = 558.22 (MtH+).

@?%ﬁﬁ‘gg‘?lﬁgﬁ’%{ 14 (B0 meR-BY mmeb inCERELI3 L] 4t -28 AT was

Lo eAV) a2, . .
TG o AFe LA bonsoxan e, I car B e Heopise, Theggstion

NPLR{ IR wag\alloped kp p@rm a8 ambieme pempdraiore fifr 30 min]utes: The reaction

4.3 (4-am no- 7- i rrolo[l1,2-f][1,2 4]trjazine
e L PR SRS e sy e el R Water
2o Hdded 88theROINOE200 hddivafis were @moved under reduced pressure. The

crude product was purified by flash chromatography (SiO,, 5% MeOH/CH;3C)) to
afford the desired product (91 mg, 72%).

108B. Preparation of 2-chloroethyl trifluoromethanesulfonate

o]
Cl/\/o\g/CFa

]

o

[00131] A solution of triflic anhydride (2.0 mL, 11.9 mmol) in CCl (10 mL) at 0
°C was treated with a solution of 2-chloroethanol (0.8 mL, 11.9 mmol) and pyridine
(0.96 mL, 11.9 mmol) in CCly (6.0 mL) which was pre-cooled to 0 °C. The reaction
mixture was stirred at 0 °C for 45 minutes and then filtered through a pad of Na»S0;,.

The filtrate was concentrated and used immediately in the next step.

108C. Preparation of 1-(3-(4-amino-7-isopropy1pyrrolo[1,2-f_|[l,2,4]triazine—5~

carbonyl)phenyl)-3 ~(2-(2-chloroethoxy)phenyl)urea
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9NAF15. [00130] A solution of 14 (130 ng, 0.29 mmuol)
in CH2C12 (3 nL) at -78 Cwas treated with BBr3 (1.0

woriom/oQRC12, 0.59 ni, 0.59 nmol)dropwi se. ThePCEHHSI00€0M4756

5 mxture was allowed to warmto anbi ent tenperature
for 30 mnutes. The reaction mxture was then
concentrated under reduced pressure and diluted wth
THF. Water was added to the solution and the sol vents
were renmoved under reduced pressure. The crude
product was purified b | ash c 3
MOH CH3Cl) to affor degir prsduct N(91 ng,
729 . 10 108B. Prepara 3 i
trlfluoronethanesuLL\v/ e W H _i0, SCF C%g ER O
15 [ 001311 A sol U#i on~of trlfllc anhyd"geN 0 m,
11.9 mmol) in CC14 (10 nL) at 0 C reated with a
sol ution of 2-chloroethanol (0.8 nmL, 1109 muol) and
pyridi ne (O 96 nL, 11.9 mmol) in CCl4 (6.0 nL) which

h t 1 xture was
EmBAG % Bhop B 1058 (413 immethim! fidicoemgthane (1 mL) was
t theadedwith azathitidh d‘ﬂqbﬁﬁﬂ(w n:géh'@ 49 &h‘{o‘%’} %(Ehf’\@%lchtloroFthane %0 mL).

ggéf égated and used i medi at el é nex
1 Feptamethydpipetidine (0.11 mL, 0. 63 mmol) was added and the reaction

bl e MR fo €S LIHPYY BHbleL %%P%a%ﬁ[ ot b R mpyer cde

TRACtinD RBORE VGESSRIAAT AuBRG1 6rHrkek aﬂ\djazlrtﬁl E\}Ll )gllhﬁ 0

I\&hg"g\%%f%ﬁ%ﬁ ﬁ"émé‘%(h?f”R@C&é@f\ t%(’ %&gt&leﬁeﬁlﬁag@@pmc{ﬁo mg,
%Jomm(csee a3, 75)xn28(wmlrs) Siftird s 6191y rg 1%(1@%)&?

nﬁ% thygﬁ 6- Pentageth | pi peridi ne
?‘3“%8% sanzining Ad % K& ﬁUhn stad moentmesl 41€20 ech)t o
65 C for 30 mnutes and then 65 C for 90 m nutes. The

108D. Preparation of 1-(3-{ [4-amino-7-(1 -methylethyD)pyrrolo[2,1-f][1,2,4]
triazin-5-yl] carbonyl}phenyl)-3-(2-{ [2-(4-morpholinyl)ethyl]oxy} phenylurea

o

[00133] A solution of 108C (16 mg, 0.03 mmol) in morpholine (1.0 mL) was
stirred at room temperature for two hours. The temperature was then raised to 50 °C
for 3 hours and the reaction was then concentrated to dryness. The crude product was
purified by preparative reversed phase HPLC to afford the desired compound (10 mg).
HPLC tz =1.67 min (Phenomenex Luna Su C18 4.6 x 30 mm column 10-90%

aqueous methanol containing 0.1% TFA, 2mm grad. monitored at 220 nm). [M+H]* =
544.31.
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reaction m xture was cooled to anbient tenperature and
purified by flash chromatography (Si 2, 5%

WOLWOANQIMSLCI ) to afford the desired conmpound (7BCTUS2006/044756

67%. HPLCtR = 3.75 mn (Waters Sunfire C 18 4.6 x 50
nm col umm 10- 90% 10 aqueous nethanol containing 0.1%
TFA, 4mn grad. nonitored at 220 nm. 108D.

Preparati on of

1- (3-{[4-am no-7-(1-nethylethyl)pyrrolof 2, 1-f][1 2, 4]
triazin-5-yl]carbonyl } phenEkampi¢ P0g

2 (B ARSI 558, s

( 16 nyllcariodhyliptenyDi2)3-dilipdel-4Hel 4-'beﬁz6ﬂ-a)zlﬂ@3-carboxamlde
stirred at roomtenperature for_two hours.

tenperature was then |segtCo‘or 3 hours and
the reaction was t oncnt ! H‘ﬂ/"hess The
crude product was 20ypurnfi ed 15 iNve reversed
phase HPLC to affordotheldesired cd ndJ( 10 ng).
HPLC tR = 1. 67 m n (Phénonenex Luna 8 4.6 x 30 mm
col um 10-90% aqueous net hanol cettai ning 0.1 % TFA,
\ZI@']%rad. nmonitored at 220 nm. [MtH + _ 544.31. -78

7/ @63889oPe 10863 (R6mg42.05 umBREmBINF (09 mL) was treated with
[I\It ico4 3[7?#?%[] Z(ﬂ%G ng‘#? B4 H%IH%OI?XJ )(B%r rn(‘)i O(g 3’7 mm(l.»l) at room
G@WB@I@‘}H? phbeyeartion Sradistisred forddd-Houds ReN@ex @6h&%trﬂfe€% Bryness.

[00134] A sol
G oAb i O B shyerqmastomrabhy (8102t F%Me@H/CHLCD to
wsifffoind ﬂiézda@aec( E’Jmﬁ@.del@@aMP)L@{);d NOS0RA { (IR PienbRed X Luna Su

rq,,lgz? room tenperature. The r tion
LI aﬂH‘éwaG@ﬁbmlrcanmn@Od%ﬁ“EAs 2min

. ShoHiRrdd Aduet H-f_l flash chromat ogr aphy
S|02 3%r|\/b0—|/ g?t ] ‘%d]iy

Example 110
1-(3-{[4-amino-7-(1-methylethyl)pyrrolo [2,1-f][1,2,4]triazin-5-
yl]carbonyl}phenyl)-3-(2-{ [2-(1-piperazinyl)ethyl]oxy}phenyl)urea

HN

[00135] A solution of 108C (5 mg, 0.01 mmol) in N,N-dimethylformamide (0.5
mL) saturated with piperazine was stirred at room tempefature for one hour. The
temperature was then raised to 60 °C for two hours and the reaction was then |

concentrated to dryness. The crude product was purified by preparative reversed

phase HPLC to afford the desired compound (3 mg). HPLC tz = 1.65 min
(Phenomenex Luna Su C18 4.6 x 30 mm column 10-90% aqueous methanol

containing 0.1% TFA, 2min grad. monitored at 220 nm). [M+H]" = 543.29,
-79 -



afford the desired compound (12 ng). HPLCtR = 1.92
m n (Phenonenex Luna Su 10 C18 4.6 x 30 nmm col um

wae0906t88nueous net hanol contai ning 0. 1% TFA, Rei/IS2006/044756
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grad. nonitored at 220 rinm. [MH + = 457.25. Exanple
110 1-(3-{[4-am no-7-(1-nethyl ethyl)pyrrolo[2, 1-f]
[1,2,4]triazin-5- 15

yl ] car bonyl } phenyl ) -3-(2-{[ 2- (1- pi perazi nyl ) et hyl ] oxy}
phenyl)urea o ONH2 HH N ON NI NHN [00135] A
solution of 108C (5 ng, 0.0XHAIMS in

N, N-di nethyl formarnide (0.5 nL) saturated with

pi perazine was stirred at roomtenperature for one
h¥¥e claithe 20 tenperature was then raised to 60 C for
two hours and the reaction was then concentrated to
dryness. The crude product was purified by preparative

reversed phassmbhlfd iAna he desired conpound (3
bk ¢ Jrﬁgﬁ%%enex Luna Su C 8 4.6

ng). HPLC tR = 1.65 mn P
x 30 mm col um 10- 90% piusaug_get handiHz cont ai ni ng

0.1% TFA, 2mn grad. nonitored at 2200 nm. [MH + =
543.29. -79 WD 2007/061882 PCT/ 4756 CLAI M5

W claim 5 1. A conpound of th mLh | R-Z-Y X

NH2 -- N NN R2 (lI) whereinftheNynbols have the
fol l owi ng neani ngs and are, foR“each occurrence,

i ndependently selected: 10 X iﬁ)a di rect bond, -C=0O

or_ - CH OH;

wherein the symbols have the following meanings and are, for each occurrence,

indépendently selected:
X is a direct bond, —C=0- or -CH-OH;
Y is C5-Cs cycloalkyl, Cs-Cp aryl, a 5 to 13 membered heteroaromatic ring,
C3-Cg alkyl or a 4 to 8 membered heteroalkyl ring, each of said Y groups optionally
substituted with 1 to 3 groups selected from the group consisting of halogen, -OH,
alkyl, substituted alkyl, -CN, -NH,, -CONHR?, -OCONHR?,-CONHSO,R?,
-NHCONHR?, -CH,0OR?, ~CH,CH,O0H, alkoxy, substituted alkoxy, aryl, substituted
aryl, aryloxy, substituted aryloxy, -CF; and -OCF 3, two of which may be attached to
the same ring carbon atom provided that the resultant compound is chemically stable;
Z is -(CHp)p- where p is an integer from 0 to 5, -O-, <S-, ~-S(0)-, -S(O),-,
-S(0);NR"-, -NR4-, -NR*SO,-, -NR*C(=0)-, -NR*C(=0)NR’-, -NR*C(=NH)NR’-,
-NR*C(=N-CN)NR’-, -NR*C(=N-OR®)NR’-, -NR’S(=0)NR’-, -NR*SO,NR"-,
-NR*SO,CHR’-, -CHR*SO,NR’-, -NR*SO,-, -NR*C(=0)0-, -OC(=0)NR-,
-CHR'C(=O)NR°-, -NR*C(=0)CHR’-, -CHR*NR’C(=0)-, -C(=0)NR*CHR"-,
-CHR’NSO,-, -CHR*C(=N-OR)-, -CHR*C(=N-OR®NR’-, -CHR*SO,NR’-,
-C(=0)NR*C(=0)-, -CHR*C(=0)NR*C(=0)-, -NR*C(=0)NR’C(=0)-,
wherein each of R*, R® and R® groups are independently selected from H, Ci-Cs
alkyl, C3-Cs cycloalkyl, C;-Cg acyl, C¢-aromatic group and 5 or 6-membered
heteroaromatic group, wherein each of the foregoing R*, R® and R® groups are

independently optionally substituted with 1-3 halogen atoms, C;-Cs alkyl, C3-Cg
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Y is C3-C8 cycloalkyl, C6-C10 aryl, a 5 to 13 nenbered
heteroaromatic ring, C3-C8 alkyl or a 4 to 8 nenbered

whedenemBkyl ring, each of said Y groups opti oPEl/U§2006/044756

10

15

20

25

30

substituted with 1 to 3 groups selected fromthe group
consi sting of halogen, -OH, alkyl, substituted al kyl,
-CN, -NH2, -CONHR3, - OCONHR3, - CONHSO2R3, 15 - NHCONHR3,
-CH2OR3, -CH2CH2OH, al koxy, substituted al koxy, aryl,

substituted aryl, aryloxy, substituted aryl oxy, -CF3
aAyrloaticidand wo of which may be attached to the same

r C n atom provi ded that the resultant conpound
i s'cifem carly stable; Zis -(CH2)p- where p is an

i nt egeR'fig HINCQ-Ceullyl, arlalkyl S€3-Cy S¢éalkyt, 86 2 bicycloalkyl,
%Nm- - NR4-, - NRAS

ay e C1s hetgrapl M@Réletem%gixlmaadé(ter& ~oRRResd,
gﬁ@ M¥ach o@%@?@@@}g&lﬂ&@%ﬁl@d t&l to 3 groups

- NR4SO CHR5-, - CHRASOZNR
@gcﬁ@; fipm thegmm@s@ymsf halogm@HQcmfR C(*O)OR"- -S(=0)NHR’,

RO, 0GR o SR ehyr, -oconH
@@E}WL@HCOI\GIHRZ&CCFMS@H@HZOH alkoxy, substituted alkoxy,
'NR4C§b R g%}g 25 wherein each of R4, R5 and R6
g?lé’b stpate pendent ly selected fromH d-C6
al kyl , RC3s % n%&l Sk, all; (Qﬁcéeyéloalﬁﬁ %Pﬁ}lhﬁ?ﬂ h 2 Poaryl,

and 5 or ered heter oaronmat’ c
eh%tﬁmsf’clb’h enlone GobsiigutRd arykexya n@FR&l@fC@Gbst\w ef which may be

neen th h |

S RREA (R k3B R Y qr IR %0 Bt Mt i SmpOIERd i
P&RmisAN084AB4A 756 cycl oaI kyl, and CI-C6 al koxy; Rl is
i e UL S .
hegotd0leycarylalian dr @41(93 &t%@&il%ﬂ%ﬁ athl%ﬁﬁ loRE YR 8h Kud rmg selected

agd each of said groups optional % gubstituted with
om YITEEILOr FpIgeR pton.fangd paehel spid BH gemuosvtlpngllwubshtuted with

WE ey il
CQNHRQ HIRMNH: NZRE]\JHHCON(H-HQBQ;SR W

iﬂg#& st ed al koxy, aryl, substi t ut ed aryl,
S%?lfy én or ClL-C4 al kyl; C3-C6 cycl oal kyl

SL %Lt . tRl“yde gl-ge'allko}i)l}@aefle ayabalkylh OCFg@@mly OPstathﬁ?égw,o; heteroaryl
b&FOUBL %"é‘%: ﬁ‘ét&tlf‘l?nfst@ by Fﬂéb Srtitﬁf@d anl 96 fulbtigrep hesetated group are
t SMotdd"BomBB gk conSidiRY Bflohdor more hydrogen, halogen, alkyl,
substituted alkyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, aryloxy and substituted aryloxy;

R’ is hydrogen, halogen, C;-Cg alkyl, C3-Cs cycloalkyl or C,;-Cg alkoxy; or

R® and R can be taken together with the nitrogen atom to which they are
attached to form an optionally substituted heterocyclyl ring;

or a pharmaceutically acceptable salt or stereoisomer thereof.

2. A compound of formula IT
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chemcally stable; R2 is H halogen, -NR8R9, Cl-C6
al kyl, Ci1-C6 alkenyl, C-C6 al kynyl, C3-Cg 15

weywhoedsky| , aryl al kyl or C4-Cg heterocyclyl wWaTuUs1006/044756

10

15

20

25

| east one atomon the ring selected fromnitrogen or
oxygen atom and each of said R2 groups optionally
substituted with 1 to 3 groups selected fromthe
group consisting of -OH, ORB, -NH2, -NR8R9, - CONHRS,
- OCONHR8, - CONHSO2R8, - NHCONHR8, - SR8, -S(=0) RS,

- S02R8, - S2ZN R8R9; 20 R8 is £ C3-C6

cycl oal kyl, an opti onal '

het eroaryl group; Rl dJJs.
substituted aryl or sybsti roup are
selected fromthe group consisting ne of nore
hydr ogen, hal ogen, al kyl, substitutdNl »y«}l al kynyl ,
substituted al kynyl, al koxy, substigsuted 'al koxy, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl,
aryl oxy and substituted aryl oxyrry25 RO is hydrogen,
hal.ogen, C1-C6 al kyl, C3-C6 cycl oal kyl or Ci1-C6
alvﬁ’(? §" or R8 and R9 can be taken together with the

ni trogew iatgRPtyyuliich they are attached to form an
optional,ly substituted heterocyclyl ring; or

phar madie it s &111Gs allsrle prvialid, €21Gs cmcloslkerl ébl-@m’mctycloalkyl

L ) l.a Ll
DS e P R RSB G el B o kiRbersd 1
Nhu\el”ocbddohlk)yl T.tlflzeza:h of\&}aﬂlrglifbmps\/ﬂptﬁmaWQubstm{ted Mith 15to|%1-groups
a aryl a

§ele¢t % érlolr(n 'ihe gr }/s o¥' Ihe%?)g@}_ Cﬁﬁgyélg (L;Qxd)@B CI§(——O)NHR7

heS(GfICDHRé | -$b2RI71,Ch113_yl$ le%n{IRéHJﬁk?ld -CRefetReY. SRR RAGNHR”, -
f.said groups aptionally subsfituted with 1" to 3
ﬁﬁfﬁ g ﬁ?‘gﬁ» tR2QRouHoeRROSE iafkpxof substibgeshalkoxy, aryl
@Hsubs@%&?ed 26l =0 OR7-, -S(=O)NHR7, - SCRNHRY, - SO2R7,

IR?UbSt iftuted al kyI -CN, -NHR7, - CONHR7,
1s hydrogen or C;-C4 alkyl; Cs-Cs cycloalkyl, aryl, arylalkyl, heteroaryl,

heterocyclyl, aryloxy, substituted aryloxy, -CF; and ~-OCF3, two of which may be

attached to the same ring carbon atom provided that the resultant compound is
chemically stable;

R? is hydrogen, halogen, -NR?R?, C;-Cs alkyl, C,-Cs alkenyl, C;-Cs alkynyl,
C3-Cs cycloalkyl, arylalkyl or C4-Cg heterocyclyl with at least one atom on the ring
selected from nitrogen or oxygen atom, and each of said R? groups optionally
substituted with 1 to 3 groups selected from the group consisting of —OH, OR?, -NH,,
-NR’R’, -CONHR?®, -OCONHR?, -CONHSO,R?, -NHCONHR?, -SR?, -S(=0)R?,
-SO,R?, -SO,N R®R;

R?is C;-Cq alkyl, C5-Cs cycloalkyl, an optionally substituted aryl or heteroaryl
group; said substituents on the substituted aryl or substituted heteroaryl group are
selected from the group consisting of one or more hydrogen, halogen, alkyl,
substituted alkyl, alkynyl, substituted alkyhyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, aryloxy and substituted aryloxy;

R’is hydrogen, halogen, C;-Cs alkyl, C3-Cg cycloalkyl or Cy-Cg alkoxy; or
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10 CONHSO2R7, - NHCONHR7, -CH2OR7, -CH2CH2COH, al koxy,
substituted al koxy, aryl or substituted aryl, . R7 is

whyarogss2 or Cl- C4 al kyl; C3-C6 cycl oal kyl , arBE€T/US2006/044756

10

15

20

25

aryl al kyl, heteroaryl, heterocyclyl, aryloxy,
substituted aryloxy, -CF3 and -OCF3, two of which may

be attached to the sane ring carbon atom provi ded

that the resultant conmpound is 15 chenically stable;

R2 is hydrogen hal ogen, -NR8R9, Cl1-C6 al kyl, Cl1-C6

al kenyIR® 268 -R6:anlbeytakyen, tog&iBerGRith Yied siabket atoars ool vahikly they are

et eroc W ith at | east one atomon the
rﬁﬁﬁ’egg?gEFb -%%H%hVFP@ﬁ%WBQPe@%¥§6W'HP%n] and each

_ of sai ¢r RPhaFRasREtieNty éae@ﬂtbme s2le BS LtkfeblsBhe %_?lf to 3

groups selected fromthe group consisting o
-NH2, 20 - NR8R9, - CONHRS, OCO\IHRS - CONHSO2R8,

- NHCONHRS, A?%m%ﬂd'g?ﬁg’f m?ﬁg -SO2N R8R9; R8 is

Cl- C6 al kyl 08l K an optlonally
substltuted aryl or heteroar said
substituents on the subgtit fédl rylO stituted

heteroaryl group aR& e

consi sting of one or al kyl, 25
substituted al kyl, alkynyl, nyl ,

al koxy, substituted al koxy, aryl, DLttt ed aryl,
aryl al kyl , substituted arylal kyl, a onx§4and

substituted aryloxy; R9 is hydrogeN, hal ogen, Cl-C6
al kyl, C3-C6 cycl oal kyl or Cl1-C6 al koxy; or -82 WO
2007/ 061882 PCT/ US2006/ 044756 (IR and RO can be taken
t geﬁ?r with the nitrogen atomto which they are
attached to forman optionally substituted

het er o8¥dd yCR? -mg=-Noy a phar naceutical |y acceptabl e

Fal ORF B BBl RIS e o SRR S,

%F Eryll M- @13 I@@o rC4-©|l' :heié?o%l: ABHE]H?B ctg(];% rQBmI@le}%W
heterocycloalkyl and ea of sald groups optionally substltuted Wlth 1 to 3 groups
selected from the group consisting of halogen, -OH, -OR7, -C(=O)OR7-, -S(=O)NHR7
-SO,NHR’, -SO,R’, alkyl, substituted alkyl, -CN, -NHR’, -CONHR’, -OCONHR’, -
CONHSO;R’, -NHCONHR’, -CH,OR”, -CH,CH,OH, alkoxy, substituted alkoxy, aryl
or substituted aryl, .

R is hydrogen or C;-Ca alkyl; Cs3-Cs cycloalkyl, aryl, arylalkyl, heteroaryl,

heterocyclyl, aryloxy, substituted aryloxy, -CF; and -OCF 3, two of which may be

2

attached to the same ring carbon atom provided that the resultant compound is

chemically stable;

or a pharmaceutically acceptable salt or stereoisomer thereof.

4. A compound selected from the group consisting of
1-(5-{[4-amino-7-(1-methylethy)pyrrolo[2,1-f][1,2,4]triazin-5-yl]carbonyl }-3-
pyridinyl)-3-(2,4-dichlorophenyl)urea; .
1-(3-{[4-amino-7-(1-methylethyl)pyrrolo[2,1-f][1,2,4]triazin-5-
yljcarbonyl} phenyl)-3-[3-(1,1-dimethylethyl)-1-methyl-1 H-pyrazol-5-yl]urea;
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C6- C10 aryl, C5-C13 heteroaryl, C4-Cl2 heterocyclyl
and 3 to 8-nenbered heterocycloal kyl and each of said

w@e@mape1sept i onal |y substituted with 1 to 3 gr oREEUS2006/044756

sel ected fromthe group consisting of hal ogen, -OH,
-OR7, -C(=O) OR7-, -S(=O NHR7, -SNHR7, - SO02R7,

al kyl, substituted alkyl, -CN, -NHR7, -CONHR?,

- OCONHR7, 15 CONHSO2R7, - NHCONHR7, - CH2CRY,

- CH2CH20H,  al koxy, substituted allcoxy, aryl or

substit L}rI@d{ [4rapnino- 7-R7meﬂ1yﬂqtﬂ1rl%glefblﬁﬂ2,lcﬂ§{p2 iln'-5-y1]carbony1} 3-
al ky eteroary
hetpg?g%él I @Jﬁé ﬂlforng/h hgﬁk%ﬁ tuted aryl oxy, _CF3 and
OCF3, t\f@ o#- aMnnoW—ﬁam 1;@&}3%{ t1Q qe: rdn
caé%g ‘8 &rgw deﬁl te the resul tarzlfl {:]Ep§4§ﬁ Emsé §]8°arb°nyl}‘3'
ot '?' HRPePbIY TS ar maceuti cal |y accept abl e

ssalt or 1s@e{[a%ﬁﬁmt(1tﬁ€m§g§hyfzp§gofb[ﬁﬁrfﬁﬁ‘fﬁ‘,ﬂ]@l%ﬁf’ied

10

15

20

25

30

fro E }grou consistin
[4Y FATRoR }I(f@nwléﬁhga-@tcﬂgmmﬂflr-mecﬂyz-lH_ﬁﬂ-xbﬂol% $hbfebazi n

5-yl |
pyrl)/d? ﬁslr )Qo{gx(%ﬂ i GiCAPs XWWBF’&%I -f{1¢24]tiazin-5-yljcarbonyl}-3-
[4pmﬁ1mi)-‘3-(mcmcompmﬂyew)pyrrol o[2 1-f] |

1, 2, 4] triaz
yi car bor@] {]}[‘E'ﬁgﬂ?f‘? V-@-pethylethy gy rrelofig.l e Hy2, YrdazietShyllcarbonyl}-3-
1 trpdimd O L2 Soyih, &Iﬂ{eﬁﬂ%urea-fm WO 2007/ 061882

PCT/ uszgog_/ 344756
[ 4- ani nb{T-{{hramiray1(ét ylpw»mpmafﬂmz 4)triazin-5-yl]carbonyl}-3-

1, I
A S AR o e
%4 am n [F({4-ampnst- T Bt imydthylymiird) O - bx%?)}réfl]r-]yl?%yrrolop 1-
1 Al
lg[afﬁfua%@ﬁ-s@%aéﬁiﬂ?{-g-pﬁ@g?ﬂ]rzr@ﬁ#@ﬂqm{)henynma
- met hY b(s»fm-amrroo’wei-&éhﬁhh&l)gm%mﬁé il 'ff[‘% 2rn4]§1az¥n- -yljcarbonyl}-3-
ban )33 <yl myl-3
ViR b
M’ r|(3a§| n- m%t_ Xcgzrhg%ért}ﬂfﬁ X'?Jnf?) ‘["?‘f‘ﬁ?’%ﬂf{”i" op[1,2-4][1,2 4]triazine-
( 4ca6 r@ﬂ)gbﬁ@ﬂﬁ,—ﬁ)(@ﬂe@chlbrc(;ﬁ}eﬁylbﬁee;m no-

(1 t
( 4] tri ag? J}é Fﬁ/{sé}gbc’g’ﬁgw?‘ﬂ@b Qtﬂ[l 2.4]triazin-5-
DVDP@hanlJPI&nyB 3>Y‘Bﬂﬁm6fuhétﬁ§1§ ien (uﬁl:aT .

[ 4- am nosy/; 1mst Ieth rro 1
L ALt B Sty lppserolotzl A1, 4Jiasin.s.

py}lcfzggl}%&;ﬂbufg-m -aBméthy Bty h rHf«i}oxyethy]) 1H-pyrazol-5-
1Y é" 8{ 4- ani no- 7- [ 3- (di net hyl ami no)-- 1

O Doyl 1 SHeing oseprboll ooz (o ¥ur a:
ll’)"-’aﬂ)()nyl]phenyg—S (4-bromophenyl)urea;

1- 3—[(4—am1no—7—bromopyrrol0[2, 1-f][1 ,2,4]triazin-5-yl)carbonyl]phenyl} -3-
(3-cyclopropyl-1-methyl- 1H-pyrazol-5-yl)urea;

1-{3- [(4-am1no—7—bromopyrrolo[2 l-ﬂ[l 2. 4ltriazin-5 -yDearbonyl]phenyl}-3-
(2,4-dichlorophenyl)urea;

1-(3- {[4-am1no-7-(1-methylethyl)pyrrolo[Z,l-f][l,2,4]triazin-5-
yllcarbonyl} phenyl)-3-{3-cycl opropyl-1-[2-(4-morpholinyl)ethyl]- 1H-pyrazol-5-

yl}urea;
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15 1-(5-f [4-ami no-7-(1-methylethyl)pyrrolo[2,1-f] |
1,2,4]triazin-5-yl]carbonyl}-3-

WERoo7aersyl ) - 3-[ 2- (trifl uoromet hyl ) phenyl ] ur ea; PCT/US2006/044756

10

15

20

25

30

1-(3-(4-am no-7-(3
- (di net hyl am no) prop- 1-ynyl )pyrrolo[ 1,2-f] [
1,2,4]triazine 5-carbonyl)phenyl)-3
(2 4-di chl orophenyl)urea; 1-
{3-[(4-am no-7-isopropyl -pyrrolo[2,1-f] [
1, 2, 4] t Ai@ [ﬁaaunszﬂ-(l-methylemyl)pyrrolo[z ]-f]P 2, 4}triazin-5-yl]c

L PSR s ligtleg® oo 2 |
1, 2, 4] t L+[3K{ #rabrinyd7} [Gadhe -

A b %}. et hv o - TR A 1
H-}J@ .24 tlna%1 %/ ﬁjbﬁ?.rganylj_pl-{enyl] 3-(3- cyclopropyl l-methyl-lH-pyrazol 5-

3-¥ lﬁnﬁe@m no 7 i sopropyl -pyrrolo[2,1-f] [ 1, 2,4]
triazin-

yl ) car bbw{;’irl;(‘bﬂmm Y-S ptdpipymelp{ & 1) ) (2 Heiazin-5-yl)carbonyl]phenyl}-

1-{.¢ rmpyrrolo[21f] [
1, 2, 4%{(1??2(2'%0?9?7%0& bonyl ] phenyl) -3 (3-cycl opropyl -

t hiH{3-[(4- himp;d -2ie) Wpyto
1- n{lﬁ nf] 7- brormp;%rol O[ZﬁqQI?[124]m321n-5-
2 r ggﬁﬂ %Wl ?%F%Hﬁﬂa phenyl } 3-
(2,4- dlr*MQ(@&hﬁfbyﬂéb? 2@[1 1 .

4. 1- et hyl et hyl 1,34 Itpiazin-5

A TR T >pz;;5m2£ T

henyl 3
e %ﬁﬁ o?’.ﬁ?f‘? ﬁ%ﬂ- MR8 4 g a; - 84
\/\@1 ﬁglw 9l F&:’[‘Z-U‘ﬁiﬂﬁﬁdrﬁétﬁiﬁﬁhen;d]ﬁ,%a{[4 ami no- 7- (|
- met e

1,2, 4]tr 31%41 ‘“"%‘?&P’E?&H&P;‘}I&Oéz ByfiliL B it gzing-5-

carbonyl}-3-

mc@onfl]mehmnm ﬁﬁ@iﬁﬂy%)
1-[3- ({49a no- 7- hyl"am né) | -propyn- |
-yl 1 pyrt gef‘?lﬂmf’]%{”m"wh]mmom[en-ﬂfm 4)triazin-5-

e L

[[(4 anf ol ﬁnyeiqusyprp;gykwm@lﬁ[ﬂl lﬂ_;[l 2,4 ]triazin-5-
: car en
SRR
[ (4- aiti3el(-ansiopi7opybropycs |]‘Q‘ﬁ G2yl b fiazins- 10
car ony enyl phenyT ur ea;
1yl§<ia§‘iifn(y1]%§ 2378/4- wieal o[ 2, 1-f] [1
, 2, 4] t 14{8Z]i(d-aind)is \ iazi
ﬁ%? gﬁ[(xy heny | Zﬁrggﬂ 2 }]!ﬂ{@i[ (Eﬁ %14']'%1'51%1}1‘%0“ opy! -

da? wyap germlﬁ é {impdthylpherfyl)urea;

1-{3- [(4—am1no—7-1sopropyl—pyrrolo[2,1-f][],2,4]triazin-5-
yl)carbonyl]phenyl}-3—(1-naphthyl)urea;

1-4 3-[(4-amino-7-isopropyl-pyrrol0[2, 1-f}[1,2,4 }triazin-5-
ylcarbonyl]phenyl}-3- [4-(dimethylamino)phenyljurea;

1-{ 3-[(4-amjno-7-isopropy1—pyrrolo[2, 1-f][1,2,4]triazin-5-
yl)carbonyl]phenyl}-3~[4-(benzyloxy)phenyl]u;rea;

1- 3-[(4-amino-7-isopropy1—py1rolo[2, 1-f][1,2,4]triazin-5-
ylcarbonyl]phenyl}-3-pyridin-3 -ylurea;
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yl) car bonyl ] phenyl }
-3-[2-(trifluoronethyl)phenyl]urea;

wQa 2403061842 am no- 7-i sopropyl -pyrrolo[2,1-f] [ PCT/US2006/044756

10

15

20

25

30

1,2,4]triazin-5- 15

yl ) car bonyl ] phenyl } - 3- ( 3- met hoxyphenyl ) ur ea;
1-{3-[(4-am no-7-isopropyl -
pyrrolo[2,1-f][1,2,4]triazin-5- yl)carbonyl]phenyl }
-3-(3- matz%fhenyl)urea 1-{

3 [ (4- ark-tol(#-dnsiopr bispbropyl-pareibR, i—f{[]l ,A 4]triazin-5-

ST BR e U Ban ooty ey (4 ani no.

7 d ba- r
yl | ngr il E@mﬁ gﬂ{sapm vy en(gg%ﬁ“fﬁ ﬂr eam'

%’é F )lpWroI o[2,1 f] [1 ,2,4]tri
0 S 01 02 i
‘5@4 ‘Hlﬂll?bewl}é;ebphmyﬂ—zpymfeal o[2, I - f] [

a4l t g
ca]r bonyﬂ1 H;e f/li%}cagy@ic‘ﬁ’%‘??f’yq%’ieéﬁ 1- {3
4-am no-7-isopropyl -pyrrol o [2,1 -f] [ |

, 2,
¥
2, 4] trbazi nAdph: Edlit isi

iéi]%ﬁi %gc'l ; Aﬁ}; I agir?]hno)tﬁglgﬁr?ﬁ%?g%ﬂ; cqml:znsgnog one or more compounds of

<H

}-

[ ( aBpRsSpyeallyaceentablp 2arrer- ] [
1,2,4]triazin-5- yl)carbonyl]phenyl
}-3-[4- benzyl oxy) phenylJurea; 30 |- f

3-[ (4- no- Pmpﬂwylbalmohfmkﬂ{oa clarrfp]nshlg one or more compounds of
1, b heny|
5Pt Bheebitinckd Gy sStdiip b2

PCT/ 82006/ 044756 1- {

3-[(4 %lsopropl-pyrrolo[21f]

1,2, 4] t ri a2| phagmaceytienl §pmipgkiting Icoinprising(che r nies Z68flpounds of

oxbdimS d UpRamabeuticall

-{3-[(4-am no- al?(l)lpcr o%)?fcegtarbg%faﬁlﬁf’l-f] [1
,2,4]triazin-5- yl)carbonyl]phenyl }

(3! (2- gapht h

{3- [(4 am no‘M ‘i’%‘g%ﬂ%@%ﬁ} SpPPPHHign pomprisipgone or more compounds of
, Slaintdransiz phefmayeticallp acsblaBREid:

-3 bi phenyl -2-ylurea; or a pharmaceutically acceptable

salt thereof. 5. A pharnaceutical conposition

conpri 9i Ng QOBh&maBBG R af 10 claiml and a

phar F@ceutl caFI y._accep ta&?ﬁg %ngg(?rll gérmp%smﬁ\one Or more compounds

piEPHHRS IR tlakm 1dn ﬁpmbmatlon Vﬂdn@phmgem’tﬁﬁll tacdBptdble carrier and

ComaUnER dh har maceuti cal Iy
accept abl e cgr%ﬁéﬁ]cgr cSelu‘liyté%cnl%cal ent.

10. A method for treating a proliferative disease, comprising administering

to a mammalian species in need thereof, a therapeutically effective amount of one or
more compound according to claim 1.

11. The method of claim 10 wherein the proliferative disease is selected

from the group consisting of cancer, psoriasis and rheumatoid arthritis,

12. The method of claim 11 wherein the proliferative disease is cancer.
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15 7. A pharmaceutical conposition conprising one or
nore conpounds of claim 3 and a pharmaceutically

wa@ewepomBl e carrier. 8. A pharnmaceutical conpoBCT/USIV06/044756

10

15

conpri sing one or nore conpounds of claim4 and a
pharmaceutically acceptable carrier. 20 9. A

phar maceuti cal conposition conprising one or nore
conmpounds according to claim1 in conbination with a
pharmaceutically acceptable carrier and one or nore
ot her anti-cancer or cytotoxic agent. 25 10. A nethod

for treafing ralif t.ive di sease, conprisin

admi ni sf‘{ér i _ngﬁe gﬁﬁﬁ’dﬁﬁﬁ% %Wbﬁr&‘f g@ ciaﬁ%é%ﬁl‘?‘ﬂ@r%%m,the group
a dohsistieof ¢@eihbina W tRCHroViated PRMtHEatRf 2R aBfenoBf&noma, breast,
conﬁﬁg?d according to claim1. 11. The nethod of claim

1N H18, OV PRISTSaE apd thyyeidgnewrgblastomas sliehlagemaso

f Bea 1 13818 foMPark0 Al Sidnld nfiti HilomBS | R

rheumatoid arthritirs. 12. nﬁ'ﬂtéﬁ%et é%mg’faq@laglﬁ{r% %gggenous
wHeukeimia (AMIpgr ol i ferati ve disease is cancer. -86 WD

2007/ 061882 PCT/ US2006/ 044756 13. The nethod of claim

12 wherein the cancer is selected fromthe group

consi stiflg ofhemetodwTR]Ain INRrhePsdap@sing adeiBabife to a warm-
col on, Tung, ovary,

dyct adr eno- car ¢i homa, breast,. .

o HREled SPEtF e therostsa mrstion <Ko Pagivehat o or more
nRfidrlaahlasty LiBh Svi

e B e LR oo rlih S e o pond
clageerdme to¢faimel. conprisi ng administering to a warm

bl ooded species in need thereof, a therapeutically

ef fective amount of one or nore 10 other anti-cancer

or cyt otSoxi cAagethod bfimodnlating k¢c@ptositirbsias kimdke B&ivEty which

compound according to claim1. 15 A nethod of .

nﬁgﬁpgf?%@“%?wéﬁﬁﬁgmtw apsRefdes wareed theyeqfhangffective amount

C @fphé SE Mo BdrApShfT 4dedrdif: & JRAR! i an species in need

thereof, an effective anount 15 of one or nore

conmpound according to claim1l. 16. The method of claim

E-n5) " \g’h g;lﬁrr kZﬂ'l%@%ﬁ%ﬁf&%i%%ﬁ%gﬁ%&ginksliagcgrse%ef)t%r %Qc?sir% kinase is one or
more of TrkA, TrkB, TrkC or Flt-3.
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