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diseases that are associated with signal transduction pathways operating through
growth factor receptors. For example the compounds of the instant invention can be
used as antiproliferatives and anticancer agents. More specifically, the invention
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Detailed Description of the Invention

The present invention provides for compounds of formula I, pharmaceutical
compositions employing such compounds and for methods of using such compounds.
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(met hyl -i m dazol yl)-nmet hyl, pyridinyl- 20 ethyl,
w@pionos45pi peri di nyl - net hyl , PCT/US2003/039542
4- am no-| - net hyl - pi peridin-3-ol, (nethyl
pi razinyl)-ethyl, pyridinyl- ethyl
?Plplperldlnyl) ethyl, (methyl-inidazolyl)-
pr I [
(ngﬁ%de%?%ﬁ?%ﬁﬁ%‘%% SOhM ok TRL I bsttuted ant heteogysio. and
p| per| dsmhstltlmdiggwpcsdxlq‘ret hyI am no- et hyl ,

B SRy aR R ERAoncdsiine BB andgbetsiing vt

5 pl Ré Es?sélddtéld fRirh e, grobPedrdistin bfpyc@@gem alRl, substltuted alkyl,
pyrrolldlnyl ethyl, triazol triazoly

ro
(di et hgY<ealsd. siopéuie caelny L aI"YIn sab&tmﬂyd a‘f?ﬂ{?ﬁiﬂlﬁyl Eeterocyclo
trifl I I
Eé | L'er L 400 BrREl) He;e?&?ﬁfol O, 2 chayPB Ot
[ (Krib ﬁd:laaecbfranﬁhy boupicpasistiziorflalboatd opys, CR),, CR>)s, NR3; and
[(trifl % acetyl)-pi perazi nyl]-ethyl,
plperldﬁgé l’2met hyl , pyrazol yl -ethyl,
10 (ape? Mngéﬂ%ﬁ&éﬂl'y%a&‘ﬂed Rt QN ﬁeéotﬂ%ﬁﬁ%gf Hy&m%e alkyl, substituted

pyrazol yl opyl {(nethox ﬁ

et hyl , a ph’d}l Slllhgl tuipdgpljrla,ralkﬁ heterocyclo and substituted heterocyclo,

%lg;gﬁ%%t&?%eyf? 1 a{cﬁé}teﬂ%ﬁ%ﬂ% p%){;iﬂggrs,’ en[atlﬁ%tp?,réxcygstereomers, and
et bolbatethpebf.di nyl ] - net hyl
[ (met hoxy-ethyl)-piperidinyl] -ethyl, [(fluoro-ethyl)-
nmet hyl - am no] -ethyl,
15 Egr]:elt E;IPE : érl:pegar Ie)Idk};I n[ Esfl.l)lﬂé(tktu%ﬂ]aﬂ& apﬂ;loﬁi’f)lsﬁtuted aryl, aralkyl, heterocyclo,
[ (aret mmwuﬂxetey¢eyetorgtbupspfbpa% awiudy] But@tdwydt limited to, the
Eﬁ# no-ethyl)-piperazinyl] -ethyl, -4 WO 2004/ 054514
B3B3/ 039542 [ (met hoxy- et hyl ) - pi per azi nyl |
- ebdivb, 1ﬂ1fd§§(§l9pé<tﬁyle(ﬂ%h}l-lﬁﬁ&i%ly‘lf%ﬂﬂnp@ﬁ@lﬁ%é -ethyl, pyridinyl-
(cyanonet h fret hyl - am no)
(ch@pblmg ylrpethyl, nmﬂph@él)lybtthyll, (methyl -imidazolyl)-methyl, pyridinyl-

20 ( AL AP SRS PR R SRS RGP BRHIR-o (aelv
et ﬁlp&rakl(n@]l)aﬂ@l %y'ﬁldi]nyil‘leihlyl Xm@ﬂilﬁrnﬁlpéﬁdlhyi)(eﬂﬁﬂ aRasilihenzolyl)-

I yl t hyl - am noQ]

[ (PerYII (m@ yle&lﬁﬂ;nlqmw gtk (mel-@enwazmy[l)cmnﬂnétlerPylarmno-

“a[] t
[ cya gﬁgéﬁh%gpﬁg?ﬁ%E%%%?ﬁ%%ﬂ@kﬂ@ﬂ§ﬁ¥kﬂghlno elﬁ$ﬂﬁ“ﬂumﬁ
(CWM)qﬂ@bmdlnﬂ]WmIderﬁdirgﬂ-@ﬁwl plperazmyl-ethyl piperazinyl-propyl,

25 [ (}e U| f? %W tl?%lpﬁ Fz(ger aé]{)y cﬂlm tligfll) Iir’lo—ethoxy) ethyl,
[ (ﬁﬁﬂﬁio‘l‘}ﬂfﬂi‘oﬁl fﬂ!ﬁﬂﬂu@f@%e%ﬂ) ﬂ%,slsﬂldm?l -‘f)%ﬂyl (piperazinyl-ethoxy)-ethyl,

(nethanesulfon eth am no

[ (Iﬁ?ﬁh@r@@ml)-pmemmyalrprypsﬂ Kstfhupko-agedyl)-piperazinyl]-ethyl,

(RPRH Pt Bty S, RO cthorg gy pretom)-ethyl,
etIbwhﬁoiﬁ@ﬁ@pyldﬂ(ﬁtﬁhbx%@ﬂbl&metﬁ}dﬂﬁﬁind]-Bﬂ‘lbfl' , iRirpiydlinyl-propyl,

eridi i m dazo
30 Hmo eigﬂjplﬁﬁf%@@ﬁh L, cywthﬂhémmyﬂ@ﬁym]mﬂ@éyﬂ(methoxy-

TREOARESA AT 1Sl PR s, (noro-iv)-

( aylamghmhhyoﬂ—eﬂly_l rﬁ(ﬂuoedi bhly])-methyl- ammo]-propyl (methyl-piperidinyl)-

(cyan th | -a 0).- yl, . ] .
(dIYIBRﬁz %F%Pﬂ@@faxpswmﬂk%% Kesepictshypiperpginyll-ethyl,
propyl , [(d|fluoro et hyl ) - net hyl - am no] -ethyl,

mor phol i nyl - met hyl , (hydroxy- -gyrrolidinyl)- propyl
(hydroxy-piperidinyl) propyl, pyrrolidinyl-nethyl,

(hydr oxy- pyrrolidinyl)-propyl, nethyl-piperidinyl,

(et hyl - pyrrolidinyl)-nethyl, norpholinyl- methyl,
pyrrolidinyl - et hyl,

(et hyl -tetrahydro-pyridinyl)-nmethyl, (cyano-ethyl)-




20 piperidinyl, isopropyl-piperidinyl,

propyl - pi peridinyl, acetyl-piperidinyl, ethyl-
w@er@ensgdinyl , allyl-piperidinyl, tetrahydro-pyP@mnyk2003/039542

(hydroxy et hyl ) - pi peridinyl, (methyl-

IrOlt' g %}L}lﬂ”@{aﬁ%@lj &p“ﬁ{lp'ﬁrﬁ&itggﬁf lp%hyﬁ;;ﬁet yIAmho]-propyl,

”@:‘fvﬁl%iﬂét tIﬁQt’ﬁ lnﬁhﬁ‘))ﬂ-pﬁ)tpgly k&yaﬁblﬁgﬂh&ﬁin@tﬂyl amino)-ethyl,

hoxy-acetyl)-pi perid

rre[(h@ﬁ;ﬂ@asmbbnyll—etbylmqﬂmhymmo]-propyl (difluoro-piperidinyl)-propyl,

SRS LR B PR TR AT bty

5 aCbtﬁyl@@ﬁtﬂyiyaiﬁfﬁb]lé’[hylﬁ[(B'Vﬂluor@-)éﬂiygﬁﬁp@hﬂﬁﬂﬂ-@tlﬂ'l/ |[cyanomethyl-
am no-cycl ghexyl , piperidinyl,  piperidine-carboxyli
ac(@ethg}eﬁylforgkgﬂwl)mpg]-pﬁ@pﬁy [cyanomethyl (methanesulfonyl—ethyl)

RO SRR E i AR R SRR

nopiphakzingyijpropyt [rﬁwanwﬂlyh)emvérazlhymmm(thﬂhero ethyl)-piperazinyl]-

e n%’#ls?ﬁtfﬁffé%géﬂw? Bl [krngetyroiveidingdl-methyl

10 CY(élnykftﬁfféth 1% fﬂyi ((Mfdrgﬂﬁ ﬂb'endmyl) propyl [(methanesulfonyl-
(hydr oxy- plperldln pi peri

ammwmmylmylmcmb nolmylﬂmﬂ'bhmhyl mpqmilm}d,l imjdlazolyl-propyl, 1-

b
e B P AR B R Ry S g S ctyt-amino)-
( db@phly | pastolianyl- maetyn@ﬂetmdéydlfonywmp I(¢>@h6mbth§emﬁino) -ethyl,
acet am de and net hyl 5 WO 2004/ 054
cﬁ@geq)zpmpﬂef@@&%@lcanwholé%)smopﬁk gxxozpiperidinyl)-

15 %ﬁ%hﬁféi’@kﬁ%or@?e AR LA a0 BV RO R HERURE ol
oxmzmdl;dhnyll piogply (hydmbmpipmdmyll brapzh Ipytroligiyylanethyl, (hydroxy-

al |, of |ch sui t

o B R s T rer BRSSPSR gty morpholinyl-
pr i g ?%81‘1@199'1‘ ﬁ%ﬂl‘yl (ﬁlg@lyl féﬁﬁﬁ}drs@yﬁeﬂipr)hﬁ&ﬁyla(cyano ~ethyl)-
conpoun f or mul wherein Ris ar
s ublpt:mdluyle azesidiryl, e(nmthamesuﬁoaylraihvé}-pmemwnyg feyapo-mathyd)-

20 I np1 @ﬁ%le{srsgfjopglepgan 1@2@0&1&1@1{?@ %cegﬁtpl%eﬁi’dmyl thyl-
COpipém@lﬁysl all;ﬂqﬁmmm Gbtratfydforpyranyl, Mdyafoeg retHSd) pipefidinyl, (methyl-

and R2.is_cycloal kyl, substitute ccloa

hepwrdidasieme smptioxy e iiveridingh ymeaduwlf (inthpesy-<thyl)-

g“éﬂgﬁg{) Pjp éﬁ%@%&f eﬁlu@égﬂn‘ W%th )Hﬁlﬁé ix égﬁé&?&ég/@%@eﬁpﬂldmﬂ,

s wbsﬂlbkmadnbnghplpﬁhdnmdhﬁirox&amﬂh-phpemdm mz]_berldme carboxyhc acid-
Pref rr ds o tant in

25 h%ce eeg]w(iﬁglgerf nesL gpxy 1c[at: c&pé(p{);pﬁggl ﬁ}a li}pdgoxy -piperidinyl,
Hélﬁﬂl@&%fkfoﬁeﬁ/}il ﬁﬁéﬁtﬁﬁg\:i}slb&ﬁcﬁﬁg-c&bg%hc acid-methyl-oxo-dioxolylmethyl,

triazin-6- am c aci
( 3lg)dr®cymmt@ﬂm1pqﬂdlm;é,t inamagtheyl)-cyclohexyl, amino-methyl-cyclohexyl,

a‘ag%r OPlpgl[uﬁlhflarr%]h%n ﬁhc?ﬁg&r Qmino -cyclohexyl, hydroxymethyl-
f ]Ib@elidlﬂﬂflt feltraﬁydio-@ybdn]yl- eftizasdutiongl-phopyl, amino-methyl-propyl, amino-
yrrolidin Inet | ester,
30 [ 5Qyé>lqlp§,1<y 4ar[1[n(01m }%}pm}; §h_y§roxy—p1per1dmyl) -propyl, piperidinyl,

] 0 5 -
] ﬁﬁgzﬁﬁfll %&#ﬁ%ll‘?&fl{df %gel[l&)m 1 (tgrt butoxycarbonyl-morpholinyl)-
( 28pthgl, pynzyd| imidaxglytrethlyy; lpipesitary]-ethyl, methoxyethyl, (diethylamino)-
(methoxyethyl), pyrrolidinyl-ethyl, acetamide and methyl.

-5-



25

[5-ethyl-4-[[(1-phenyl nmethyl)-1Hindazol - 5-yl ] am no] py
WO e@hobB14- f][1,2,4]triazin-6-yl]-carbam c acPdl/us2003/039542
(3R) - 3- nor phol i nyl net hyl ester,
[ 5-ethyl-4-[[(1-phenyl nethyl) - 1
H i ndazol -5-ylJam no] pyrrolo [2,1

f1[1,2, P}etféﬁe’llizdrﬂ %%ilﬁ&?dr?laﬁét@r@%lgg andl subdt{tte@heRrocyclo groups

- hydr oxy pyrrolldlnyl ester

[ 5lca thyllcluqis{lft(t B higited ity 9f011¥m

Fl- %E’Z’]tpj% g 1’ ﬁ{%ﬂ@] caBJ%)’aP y%%z%&yém § phenyl, all-of which maybe *

5 3- huiB)y SIibktitdredxwitt orl remdred ismbstiutpitopy| ester,

[5-ethyl-4-[[(1-phenyl nethyl)-1
H- ndazol 5-yl ]am no] pyrrol of 2, 1-

biy - 5. Bt PSP i B enl Sypprisn mpan of o
PCWhtlSﬁDE%d m%@bst[tﬁtedtatw land R[] [if d loptee alklyheiohy! Jn dmore preferred

H%@ggﬁ% gljf}nﬁq@q#]eﬁ’ggglbggnzélaci d,

10 3-[ (3R) - 3- hydroxy-1| -pyrrolidinyl] propyl ester,

[ 5-ethyl - 4- ﬁ [ (1-phenyl nethyl)-1 Hindazol - 5- yI]
ani noj p&nrfm@ her prefarreds qr{@dll‘aem] theiimyention cymprises atvanipound of

acfo Igzcﬂe[r%l???pheny %§é1$W1| Lduaﬂggful?%c{ ?f%fogﬁ%y%&q]etei;ocyclo

rrmismﬂaé’utﬂltedfh]eteiocgrc%]trl a2| n-6-yl]-carbam c acid,
(2S) - 2- nor phol i nyl net hyl ester,
[5-ethyl -4-[[(1-phenyl nethyl)-1

H i ndaz
15 112 %] te? %%%%Er@f@i‘r?d’ %Ig?%a}'ln{eét g}éel 13vent10n comprises a compound of

20 |

25

30

( 3@)’m31apiwln€m¢md1 inphemstl loy substituéed, phenyl and R’ is methyl or ethyl.
[5-ethyl -4-[[(1-phenyl nethyl)-1 Hindazol -5-yl]
am no] pyrrolo [2,1- 10 f][1,2,4]triazin-6-yl]-carbamc

aci d, (Pﬁfer?edméhﬂﬁﬁhdsrbﬂ S tisht RSERIon ih&1u8d Mélfoowing
[(1- phe | met h f H-indazol -5-yl ] am no]pyrrolo

[ 2,1~ f[rathyl-4¢] i Hphenytmethyl) {1 Fendhzali yldasmigolpyrrolo[2,1-

ﬁ@%ﬁtﬂ% P YTELRERRR acft o)L IENoLnE ) crier,

am noj pﬁspasthjrleﬁl [[21-phédylihetBy 31 H-Indazdl-Bylydrhino yBelo[ 2,1 -

C ShBhagliE it T B eretth ST EE M) P no] py
r rol of 2slsmiild- E[r(112 Pﬂéﬁsy'lm@tﬁylﬁ 18- Mabz A - PRhB o B HEI0[2, 1-

(3R) - 3- p| perid
[ SEl Bt hy]triazifpeyi}- pﬁl‘bmicmtd&lS} 2kpyrrolidinylmethyl ester,

fH]’ '[ ngz By 8ﬁ%y?r¥%t§§l‘l&3# %fd%@lé _ylJamino]pyrrolo[2,1-
( 31,84 1MiiJ6C%*IPMérb&ﬁIc%ld (3R) 3- morphohnylmethyl ester,
[5 eth -4-[](1- henylrret

H 1 ndardsretlsd-{is @thﬂfaﬁ -indazol Sayl]amino]pyrrolo[2,1-
f
o) AT AR S oot £ AR IR o Lnsglidimetgropoeser

H- i ndazGlethyly- [[(thm]m@thyl@llﬂ indazol-5-ylJamino]pyrrolo[2,1-

! f]‘hédﬁw‘i&é‘!t‘ fb%fcagbﬁmﬁ@ﬂdé gﬁﬁsgégﬁﬁg‘oxy %plperi)dmyl] propyl ester,

5- et hyf hy!
[HI ﬁda32/ s: échssh[ﬂ[ggpno gg?dr:lo 111'[ﬂadazol -5-ylJamino]pyrrolo[2,1-

f 11 [, 24 Wiiazin-azil Re@barhic-achl, BRI prcoliiinyl2S)hyP ester,
- (hydr oxynet hyl ) - 4- pi peri di nyl ester, 25
[5-ethyl-4-[[(1-phenyl net hyl)-1H i ndazol - 5-yl ] am no] py

- rrolo[2,1- 1][1,2,4]triazin-6-yl]-carbamc acid,

ci s-4- (am nonet hyl ) cycl ohexyl -8st er,



[5-ethyl-4-[[(1-phenyl et hyl)-1Hi ndazol - 5-yl ] am no] py
rrolo[2,1- f][1,2,4]triazin-6-yl]-carbam c acid,

W@ e@4454m no- 4- met hyl cycl ohexyl ester, PCT/US2003/039542
[5-ethyl -4-[[(1-phenyl nmethyl)-1

Hi[gdgz F%?”Z\ [ﬁw@%ﬁ‘wz’é balr{:& &nd,ég?ldS -ylpmigolpsyrodo[2.1-

t
: éh%?% raZinf- %ﬂ?fcglg)ﬁﬁllk’é n%edtir(ﬁ ghs(hliﬁ?_ﬁycnl{j ggoll pysrr(;/hd]myl] propyl ester,
i

am noj p{/ﬁ*ﬁ‘lbbfgé :E[(lphf:rp[lmeﬂly H-indazel-Sylathinodpyseate[2, 1 -

8%‘5{% ééﬁ o %%%é%l F]glgé]&i] %p%f%f%flfhniyﬁ mvé\%yl estér

5 1 (2 ox pezethy IWE(h%phénﬁmbHawr)dl&maa@oM Y1) asine yrﬂ)%[QClLO
car bam c ac

nﬂlb%ﬁtrlﬁgﬂpréerlﬂrwrbé%u&md (pS)-2meypbol pnethylsestse)r
B R R peh bt 9@%&%@%%@1

[2,1- amc

(34]L 3,4ﬂ“tua:phfﬂ ylmyhnbanﬁwdtmd:iﬁ ®F3-prrolidinylmethyl ester,

e T D L e o

RS S B T ﬁgliy??fﬂﬁgwsfe? : EF 0
Yy

[2,( 1- 15 qthz -4 (k- ﬁzny?msﬂxyl)]lfbmm ahio]gyzrolo[2,1-
7, JE ZRiBRGni T ibic &3, SEam Liefi ™ mobbinyt] ot ester

[2 1 10[5‘ bthil-2 %] phedzindtheHyIH-ieasélas i Garaiiolbyrrolo[2,1-
mor phol i nyl et hyl  ester [.5- et

Lo 2Rt Yl%‘?ﬁ)‘?ﬁ‘}uclaq“ﬂ BB G lhaR BT 1 ol o

15E§ 3)1 3f L%&m 1»{1 [K{;p eﬂl@lﬁﬂ{d{a@&ﬂs‘?@ﬁ% Jyrrolo[2,1-

1-{lpt.2 H]taanhy’:l y@cm‘}ohmic:laclrﬂ |(B1]Ri)33{pl1p&6}dmy} astemo] pyrrol o

E 35)1 3f Ha?tbkzﬁ'o‘?]ﬂféWﬁ@I}ﬁwgﬂ%@]%f ngIng gl]gn%{no]pyrrolo[z 1-
[ St @M]tnﬂmﬁ-[@ylﬂ BaByichony, (3L n&iﬁ}w ggqlé}zol 5-yl]ami

riazin-6 car amc acid,

|
(ng]s')O ' ffogt%wm[mwkmmm]w@t%ndam LTI -

20 ﬁ?%,?ﬁ%hg#l?—%azarr}_]'llcl_l-cllcr]c%zf 1}%\68418 PO] pyrr ol o
( 39) - 3I fméthiﬂl? '[['QWpHaiﬁmmthﬂgtle{ indholfd-ylJamino]pyrrolo[2,1-
uar Qp

o kit Db A BRS: 4k AR 4By 2r G meshsBly-piperdinyl eser,
f1l1, 2, ﬁﬂ- la@J@ gﬁlé{l@?‘éﬁg?@ﬁ dz&?l‘[j:? yl]amino]pyrrolo[2,1-

trans 4 am hoc

1-fIB-.2 ﬂhnamp-lﬁeyi]/-barbmntqdc}d 0S)-2 - (hydroxymethyl) 4-piperidinyl ester,

SEHC D r s e TR

( 2 gﬂm}tﬁaﬁﬁ—ﬁdﬂpﬁﬁﬁﬁhm’a{dd 4isPd- Eﬁﬁlh@ﬂneﬂl&l)@yﬁﬂ(ﬁ{exﬂ dsfer] [
fluoro heaf/l nmet

|+ | ndaz Bi-etBykA-Hi( hiph@}yhaetlmlt)ﬂﬁ -indprelei-y]4ming]pyrrolo[2,1-

L L
[4 [[1- (53ethy b [0ppRensithemyHIH- mlltrlzdlfﬁdﬁlﬂhmﬂmh@m[ﬂ @1 5

pyr.rol Q -.car ba

30 ol idbin émlffeﬁ%m%ﬂ]%}éu B Tdrpr)-2Lpipetidiny retiylester,
1- ( 3 fl E-/SoétH@ E'Y%%F%?y%éﬂlethyﬁ 1 irfdgﬁﬁ@ yl?ar%ﬁlnemyﬂ% o[2,1-
f ] ﬂ ﬂl 24]¢i’1amn-ézyl]’+efﬁ‘bgtrhjc-amiih rans-4-(amimdmethyl)cyclohexyl ester,
ci s-4-am no- 4- net hyl - cycl ohexyl ester,
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[4-[[ 21-(3-fluorophenyl)nethyl]-1 Hindazol-5-yl am no]
-5-nmethyl -pyrrolo [2,1- 30

WO pqod/o24544 t ri azi n-6-yl ] -carbanm c acid, PCT/US2003/039542
(2R) - 2- am nopr opyl ester,

1 ndaz b Sy ”1%%&2%%1 il fminolpymolo[2.1-
f ] {'-1 Qﬂﬂfbflh%zylﬂ‘-‘c@rbﬂrﬁc 534 nﬁﬁ'ja%odr}nghnethyl ester,

-am no ester, 5451

PCT/ uszb‘bst;h % 2(2 tﬂlmny{melhxl)}lemd@obéhéhmmﬂemylblz I-

f] F?Pgiﬂ# Fzsl Pﬁéz%%ﬂlc%r%]‘“l“}" %"2@ ?ﬁﬂ %i lﬁolmy ety ester,

5 (38) 3- fﬁ;emap&{[rlyﬂ(xrehbpdphe@tl)iﬁethﬁ}1H[ indao3-5-ylJamino]pyrrolo[2,1-

+ (D &IPS Ao 46 K39 yrorphclinymatbyl ester,

2]3 g 1, ZLSA' ]:’&1?1' ﬁiﬂ:qln(l‘46de‘%ét§]éll'y’ﬁﬁ%tﬁﬂ5nlf{ B@hghi-5- -ylJamino]pyrrolo[2,1-

[ 4€][1, 2,4]tﬁazm+sﬁeylbpmmmc)m l§$)}3 irlfbrp]nﬂ'm;fhhetﬁyl)eb‘am noj - 5

oL ot s LR b S SR
1-
o &bz t;%;ﬁ%%ﬁ&%& pytiapmtiynig e

car bonyl3-¢ le‘} ﬁfét(ﬂym’fldmy mﬁﬂils’b’déi mdez@lfﬂoyiia}unm]};armou)[z 1-

ARl R BRI Rl R oy herphelmyretsn s %ehi noj - 5
rret hyI [j@mhylo!t @|I12(23th1afzc]>]&lln&hﬂ} Al Hhiadhavd B=pl {amifielppasiof2, 1-

[.i nyl met hyl _ester,

and
[ 4hﬁ %41’5321%1}11?&1}55?{@@@}9% K33 yporphohnylmethyl ester,
H- i nd
56 |[2 gz ]?dﬁ. %‘Efﬁ@%’?@éﬁ’%“@?ﬁ%ﬂ‘aﬁ% “FHaminolpyrrolo[2,1-

( 3R L34 oazin6kyl hyaranivydcid €39 3-nibbplilialnetied eserpounds
oSSRt ol i 01

asHpYS 4]tHRAR 6PAIREAbARE RIE (3D RYEh1@SEr t han 1

gM assai/4eact ivity. Even nore E{geferred ar e ‘conpounds

haV| ng H§ (3ﬁhlﬁr®hin}{i/)m@bﬂ}1 indggolp-ylaginofé-methylgyrrolo[2,1-

f fl.if at
20 DoAY AR L S RS TS
(Hu man I_Et-[rﬁm(}alugﬂrpg@nyﬂ?ﬁh?hﬁ?rlHemgézol-ﬁ%ﬂ@rhg@ﬂ-affﬁetﬁ?l olo[2,1-
ar.e | e ererre co ounds ave

ﬁbe%‘*]\/ﬂa%é ﬁfmg@ra@sasﬁ &R é%&r@yd%ﬁmethym4 pgsendmyl ester,

Def t
Cor e, ol BB ot 31 OB AL AARR SUAL A rolo2.1-
def][ 152, ¢ Jtoamn-app)- yarbamtcmld, &S}%S)a%—(h}lde@(}meehﬂ)swlpendmyl ester,

25 f.hﬁn"?gﬂﬁyﬁl e RREen I -nl e RG-S hyrprolol2 -

asf|paz, ﬂ]tﬁizlﬁ&ﬁ{)%’bamﬂragﬂpms?lﬂaﬁﬁﬁc V@biBxyPesket! © refers
to straight or branched chai n unsubstit u%’

hydr ocali4bli£h(@ﬂ@gwh@fyl)lnqthylbd)%ad@@matlilmEIO] -priedthylabirgplo[2,1-
e T e e e DO T
atons. MHY[1-(3- ﬂuorophenyl)methyl] lH indazol-5-ylamino]-5-methyl-pyrrolo[2,1-
30 f][1,2,4]triazin-6-yl]-carbamic acid, (2R)-2-aminopropyl ester,
[4-[[1-(3-fluorophenyl)methyl]-1H-indazol-5-ylamino]-5-methyl- pyrrolo[2 1-
f][1,2,4]triazin-6-yl]-carbamic acid, (2S)-2-aminopropyl ester,



WD 2004/ 054514 PCT/ US2003/ 039542 The term
"substituted alkyl" refers to an al kyl group

waeamghi4sut ed by, for exanple, one to four subspCT/USDF)39542

10

15

20

25

30

such as, halo, hydroxy, alkoxy, oxo, alkanoyl
aryloxy, al kanoyl oxy, am ng alk% am_no, Iam

ar al ky! 4 h&-flapronhanymethsdl- 1 Hrindres]- b amping > P pyrrolo[2, 1-
|

arﬁ;\[ﬁ% Aﬁﬂ?%ﬁﬂ'F—@néﬁ %ﬁﬁsﬁgﬁ %%I amno, ]ﬁgz’aﬂrﬁaér lg{%l’ a?nr no,

s ubst i t[ut[eu(aaﬂkanphérqmmw;}rl]s IJHandiatznt édflammy] é-lme’ubyl-pyrrolo[z,l-

ted | k | | | t hi
i G ehbe o e BRas Hehi ono
ar al kyl [ﬁﬁ?ﬁ@ﬂu@xjobﬂelﬁlﬂlrﬁe‘ﬁﬁ?l lelﬁcYa{Z%l”S gﬁﬁ(ﬂno] -5-methyl-pyrrolo[2,1-

aral kylsul't f'onam do,
s uihid12,4 Jtriazih- éwﬂ}mlamm @Cldn(&S@d-plp?mdmyl ester-boxy,

ol MRk ey} S5 SR B et for
t hestd yl?zﬁolb{wl:ﬂf[b3§4]triaeﬁ1t@ygmm;ﬂa@cambdﬂyi:]geﬂmampued

froma aral kyl ; al koxicar bonyl, aryl

sube@hﬁme@arbawlw acidy 43wl ﬂarshmﬁ@v@my §¥, e.g., -

dol yl
oyr 7 o i -G RERp K L FOIRER] S laghgpbhethyl-pymolol2,1-
pi fipfar A, 4ljitniardin-6+ybl-qanldmin akid, Bﬂmphczlmyj/rhetlmmm; audr azi nyl

ot ed BV CHABPEP bR GRS ok Shtie el b ey pyrrolof2.1-
S Lii}’ﬁtE 47 £5h- BIyl]V-‘&elﬂ)anki’i% acitd (3&)@@&#%111137%&11@1 ¥steRl Yl or
ara hal o

kyl~ The term "hal ogen refers to
quorlne chlorine, bromne and iodine. The term

"aryl " t 0. _nmonoc Qr b|c £
hydr oc rB ﬁreé rcglaBgun og ﬁhe 1n%ta{1t miefxcar %hl%ﬂq{fa \La?ues otf hess than
r imﬁmerdneea moweleERlpHERwandmmRn iyhys. M@laqmbrrecam
di phenyl glg;v each of which may_be substltutgd 20
&

THMRouA{ llgsg It hany lop M a5SASACHN Byengmore rgiswed atg cogrpounds
ar t hrough an al kyl group,

su% H%;lg%g}ﬁgz}g?q?%%gaz%ﬁﬁgubst ituted aryl"” refers to

an aryl group substituted by, for exanple, one to

four substituents.such as alky S ti,tuted al kyl.
Hl Keny| Dac{anbe PositiencaeRan e Hkse) At Glad yeitpter
al e{i%%m1aaédfﬁpou§ﬂ§3ﬁ£\hﬁgﬂoe&dHERﬂ (HdhaH Eﬂﬂer-a%@lg@ Related Gene)
trif uoronethoxy, 25 tr1ifluoronethyl, hydrox
al pegeioglhmp assaa mm’lbé@e degiypblex Prefgrrad Rvmb&lylds £ﬁﬁ’q‘1]§50 values in the
Ig%hg}m no rﬂ& E/{(al kyl am no, dial kyl am no,
Tl (ylthio, ureido, nitro,
cyano, carboxy, carboxyalkyl, car banyl ,
al koxycar bonyl , al kyl t hi ono aryl t hi ono,
aryl sul fonyl ani ne, sul foni cDefinigions | kysul f onyl |
sul f onamdg, bel%WérE)&Xﬁﬁ‘iﬂgnse b Rrm Ilil?eh erl%gdr{b\%%]ﬂg invention.

may be further substituted ydr oxy
al 'R‘tmsy deﬁlﬁﬁomsl dppi}yﬂo thatekmpus the;aa;el used tlapaghoypt tIuspoemﬁcatlon

t e er oa?}%’f Flrll’? g%?&ﬁ ]gst%aﬁﬁ%g?tjl %E? | l\ﬁdlfatl;lbfc’f)tr Iag getlr? gf a larger
ed nonocyclic, 7 to 11 nenbered bicyclic, or 10
0 WO 2004/ 054514 PCT/ US2003/ 039542 15 menber ed

t r| cycl Tle term GalkyKtrefers tatsiratghhersbranchied ghain gpsubstituted

heﬁyedrrgcaa}b%rrrf g%glgpsac}f 1I 1§39 atof atoms, preferably 1 to 7 carbon atoms. The

expression “lower alkyl” refers to unsubstituted alkyl groups of 1 to 4 carbon atoms.



carbon atomcontaining ring, for exanple, pyridine,
tetrazole, indazole. The term "al kenyl" refers to

W@ 200alogHst4 or branched chai n hydrocar bon gr oupsPCf/USR03/@89542

20 carbon atons, preferably 2 to 15 carbon atons, and
nmost pref er abl 3 on ato havi ng one to
four doﬁaP é@r@o)éaésﬁﬁﬁﬁfi lf%lr st ipanial sEpuRIsk Jyed by, for
r eE}@aﬁﬁ'plE Qo dut QBN RU Qucehl&gsltldl& lﬂyﬁﬁ)xg}’alkf))%}' 0xo, alkanoyl,

exanpl'e,” one to two substituents, 'such as,
hy dirytoy, alknayloxy, amienalidylamisg, Ia&ﬂmyimxgralkalmmno, disubstituted

2 BT SR E YRR SR i bR AR Tl o M, graratio

5 n| blk@noylataing, ar6 ARROICY ara@l@ﬁlb?’ﬂlﬁﬁﬁno Stﬂ&‘&m&dl&lﬁﬁm]y%mmo substituted

car banyl, guani di no, indol i mdazolyl, fury

t hAHPKNO 1 SHbsfitied |aralls%npbf1@m1@ry |th10b91}1¢ya§no awiibm ﬁﬁaavithlo

gp glk&ﬁlﬁgh ﬁgy]th]_ it lg}l%?dn I@éélo ls%lﬁgiy? ra%d%lﬁfo%% a?lgg%u?fonyl,

at suifonamidsd, ergaBDyNHz,tmbétﬁumdrsblcﬁasnaandasgﬁutr@,ngammshrboxy, carbamyl,

E 81 GORhasubsilten G0l bROFA Y e hON gy Lo et or

10 t OcABs Fhkéidre Qfeoc% S%HgﬁﬁérﬁygﬁﬁleWﬁroéeﬁrselegﬁé@'H?)ln?alk?l aryl or

15|

20

25

30

substituent, such hydr oxy, ™ al koxy, al kano
al mﬂ@iélaﬁwycahom al’ylablﬁ’ﬁtl‘amml guatidand dretarogyclo, e.g., 1nd01yl
I thio, .al ki

| ka h h
ARG AR A A L
Capi@@ﬁaﬁhyl &Hﬁﬁﬁdli&lyl 9%6%@@%0@@&1@1 Rfd @H&Chke and substituted

het er ocycl 0 i mdazolyl, furyl, thieny

thh%tzr@m 0. W@Qta@abovswheamhe SHYFLTHADE 8 ﬁlﬁh%r subgitptgd it will be

&%P Eﬁ?ey&&ggﬁgrate k%ycl|Eefﬁ;3rggafgogp::ggally

s yste rTBTh@teerhé‘lhahggn ‘tarrihalofi refgrsto flaodng, ichipsina ttodirecand iodine.
car bons rd {ggl ch ma%{ be .further, fused

oot ur TPelres 20T Em By e tling: biowlia praye midergtbon sroups
| NpAvisles &y €2 %B&Péﬁjoms%{ Q{qu’rgtp’dmo&%ﬁélp&eﬂfe}i&l n Cphthyl , biphenyl

cycl ohexyl , cycl oheptyl, cycloctyl, cyclode

cy@nd)@ipkmwgrouamaduaﬁmhw ma}’@cén’pfttrimyd subst i tuents

i ncl ude-pne_or. k r s as des d aboy

or one gﬁ r%yg ’bege% @os%f %r ERTIA gg @?upobonded directly
suﬂ@@u@l@rmlayl g}l’ch@ this behsier ocycl e”, "heter ocycl ic"

and "heterocyclo” refer to an opti onal | y substituted,

fully s&heieringgubstituipdamligtcagto aarasyieroe Bibstituted by, for example,

no
R T8 S SURAE suchs QN Rybl ics PURTE Wiy ety
or alkm)ﬂ,csubﬁlm‘edtaﬁmgl anﬂ,csgabd;tm:tedlang e&g{lkylehalowimrﬂmbrdmmhoxy,
|east o terogagtomin at_| east _.one carbon
o BiTREmaRT P¥oh g IkoE%Ak a0y 2 affpneyiehary e fefliyloxy, amino,
gr QNPlasSY, Ayl @ﬁoaarﬁﬂtgﬁ‘ahﬁﬁé Qa1 xmnﬁ)V §1k&m o3thiol, alkylthio,
het er oat ons "sel ected fromnitr ogen 20047 054514

POTEIIS2013) msmbmowbomygémamawt aélm;rsaxb@rml, alkylthiono,
at ong,. Wher e, t trogen.and s

o) gl Do SRR ST WA B Sido Bioxy and
hethenixal THE sulRYinRheMappt figthat kybstituted by hydroxy, halo, alkyl, alkoxy,

alkenyl, alkynyl, aryl or aralkyl.
The term “heteroaryl” refers to an optionally substituted, aromatic group for

example, which is a 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to

-10 -



quat erni zed. The heterocyclic group may be attached at
any heteroatomor carbon atom 5 Exenplary nonocyclic

whedoeodsyc| i ¢ groups include pyrrolidinyl, pyrrot/yk2003/039542

10 2

15

20 P

25

|ndonI pyrazol yl, oxetanyl, pyrazollnyl |n1dazolyl

azolln [, im dazolldlny oI oxazollm
o) Qf@leWQImCXCQS%‘EéW?m WJHﬁCB eaS%/ AekRterpgion 2 et Yeast one

t hi [ a uryl,
S Bt s

plperazThyknnZaExmﬁ?pﬁﬁa2®myhgﬁZHbmnphgiwmunhmmpcmbongnnmsof

2 SRR B et RSN P B BB i most preferably 2 o'

4- @r&ﬁfat&ﬁ@ma,vmgawelt@%ur dduss®oRyy. i dyl , pyrazinyl,
pyrimdinyl, pyridazinyl, tetrahzdrop ranyl

rmr phol Theflerm { “pubstBtgshalkenyT refarn josmo] gigip substituted by, for

oD e IR DA e et

| sﬂk@ogh;&ly; ahhimy| alkylhmatoa d;dlkylarhimb; alemoly]antind &hloh)aﬂkylﬂuo

he@ Nl ;;gsrﬁ 'pﬁcy ! P pttigto, nror Syamb, chroxd, CAtBAS], substituted

1' Roiahadiyl, APANERID, ameloll, pyrrolidyl, pyridyl
benzoxazo yI benzo ienyl, qU|nucI|d|nyI qui nol i nyl’",
qwmnmmdemthebk¢de tetrahydr0|squ|noI|nyI

: ﬁg&u: rz]ﬂ)] Yim ﬁ)fg!g\?lu}‘ f:r% % :sl %%&Fb%axgﬁﬁﬂg%}rh}gﬁdmcarbon groups of

Ci paoRo &afbon @wm@ Oafekdbyy 2 td 18laaBbiy AtomsPaHdmaba pydtelly.2 to 8
furogyrldlnyl (such as furo[ 2, 3-c]pyridinyl,

f usasPA atorypAVITg angIto fwtlzpieﬂven@ﬁ[ , 3-b] pyri di nyl ),

s g SRS b gt .o

b emngﬂ)eg aaubstitueﬂv,esmm ds, dalonitydrole mﬂ@kw a‘ikambyl ,alkanoyloxy, amino,

penptiopuranyl. beneot i acel yiL benepyr ol L ety

d' L ARRRZ R be)flﬁaéﬁfﬂ)oxydbaﬁﬁéiﬁﬁbﬁfb%%@cpd&%ml amdmo and

sul fone, di hydrobenhzopyranyl, 1ndolinyl, inddazo ¥
| slmitd:mcmrécv]wg ithiglazolpll iyl thiemdythianglyl, @[yrry]ldylmdy pyrimidyl and

%ﬁi%a2|nyl pi peronyl, purinyl, pyridopyridyl,
8I|nyl tetrahydrqu|noI|nyI thlenofuryl

t hi enopykd gyﬂn “cdibARATt FifeRYd an gp&briall? shbslﬁﬁltecﬁ&ﬁﬁﬂit@r dyclic

heterocyclo substituents inclu one or _nore al kyl or
ar ldegqarbogrringnsystenns, prefeeahly eentaipigel togy ringiang s tarcarbons per

7 R Ao ko 5
| NExemidlaryareudinandd ¢yelopheiydrayclpblityh cydupdntgseyclohexyl,

d di
PeDE\BEeT Baclafel KRS ot edde g el GExemplary

S pﬁﬁbﬁﬂu@ﬁ& iRMude A8 ok B0 alkf ?Qﬁp’sfe{s' desdritRg abéx%f 8f &nd 6} more
stabl e, saturated or parti al unsat urated nonocyclic

hygtpumddwmqul abgse af al ltsabSitltuents;on atons such as

cycl opr cycl ob oo < 20044054514

ot RSB et em%’SYX“I plbeﬁ?ro‘fyvpﬁ ﬂﬁlgﬁ?cyglﬁ’ refer fo an
CY&ptRIAEHY S’dbsuﬁlféﬂ tiglyBatie@ed ontaddattred) Skdrhatlcedt noasrobatic cyclic
refers to carbocycllc ring" herein indicates_that

- 30 t heroumrfpbexpEmle Whlﬁgw@@t%@ng@bgqeﬁmr@syca& 7 gnbl grembered

”061‘8 14Dt 14 4811 g ?rlnﬁérgg rPcS/téhé HiRDSysh¥n, W cIPhad R fidist one

rou S indepen y se
heteroatom in at least one carbon atom-containing ring. Each ring of the heterocyclic

group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen
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fromal kyl (preferably |ower alkyl), alkoxy
(preferably | ower al koxy), nitro, 5 nonoal kyl am no

w@ progdetsabl y a | ower al kyl ami no), di al kyl am noPCT/US2003/039542
(preferably a di[lower]al kyl am no), cyano, hal o,

RS BEHY FOTRO I S OUETE B toech and sutfur heteroatoms
d' fla Flﬂs@ R EAK R dizdd Aﬂﬂl th@Hih@gen ﬁ&é&%ﬁ)ﬁﬁ%é/y 4194\6ptionally be

am do), al koxyal kyl (preferably a | ower
aI R@@t@rpizcde I}l@hﬁtwopychcark@@@a bbeftadhed pir anfydretendatom or carbon
Wgr al koxycar bonyl ), al kyl carbonyl oxy (preferably a
Sher al kyl car bonyl oxy) and aryl (preferably

5 phenyl ) Exé&apldryahiyhodyelidBet@ptydiddrdups iSdMdd pyﬁ‘tdhﬁﬁlyb)pyrrolyl

haI o, |lower alkyl and | ower alkoxy 1groups The te
bbayerelyl.ctratanyl, ﬁmaa@i@nm%mo V& imidazolinyd, 1m1dazohd1nyl

00 o SATPRAESE AP T LT, ot

Phﬂbﬂmzehﬂ | isathiayolading pfuayd] ‘etré]nycbofurm,rthienxl 0xad1azoly1 piperidinyl,
¥S| ol o Lgal I 15 ac tab hts are pr ef}ari ed,
| PREGEHY b HEOPRSAZENY; FrigEBfomapipgaziy
101 SQJ((SHO&I%I&E'&ZHB}}I ri. Bﬂéﬂ}grohafﬁyp Qf@&ﬂéﬁﬁyloizebﬁlyﬁ 4-p1pe|>r1d0ny1

i nvention. The conpounds of ~fornula for

Wi pyridyi, Moxomléylspmhylasymmﬁmuh pyrqdauaslstemnahﬁhdpyranyl

;h%“%#g’gh@ ﬁ?ﬁfﬁlﬁ{)wy b Ao h Sugff? fsiih @mmorpﬁohnrﬁ sulfone,

di tydiehgamsd @mtétﬁahyﬂfd-btlt-&ﬁbﬁmﬁbﬁyl AioxbaN1 g0 Ao B0 thietanyl,
20 acids such as arginine, lysine and the |like. Such

saﬂ“ﬂ%ané’bﬁﬂ%n}flo?fﬁéﬂa%@ﬂkmeﬂ%e those skilled in the

B

[ nhémdﬁu&zbb&,éaehmoﬂyﬂﬂbbimdﬁbadnﬂg@nnmﬂﬂdmyﬂ dpndiipgt, qgimolinyl-N-
br oni,de, hanesul f.oni ¢ aci d, furi.c a acetic
PG DU aaEel Y P e Ren e, B argan
aCin‘&thﬁﬂZ S&%%ﬁiriflo Blhl%n@ﬁyl? colrArHBN BHIoliAN &mﬁ@kéiu?[‘ Gndazolyl,

vari ous of hers @(g r at es, phospha es, bora
14

t apyrraepsgidyb |ftmoa nyldgech asétll@@,?’@épyz@at}é,sﬁlro[fs 1-b]pyridinyl] or
20 b RR s Ao b ERRB0 L koSl BT R o 3 EByaro-s-

addxd-qmnazomyl)tlﬁhmaﬁna(zolynrbems@&atz&yl bemodieidyd ieagofurazanyl,
Al'l stereoisoners of the compounds of the instant

i nbeRethinpysyl, @wwoatlelaﬁnzpﬂezcwlt gy diohenzgfirsk ur e or
'”dlﬁg&%bé}{zoﬁﬂél%ﬁ]ﬁg zlreaﬂg'lwhl Hl%bgﬁi‘o&ﬂb@frgﬁw Qilfone,

conpounds acco fon”enbraces
p odnhydhbbersszyramylsmdehnyl;amdazoﬂyieusoc}mmanm gsoinddlingd nlﬁphthyrldlnyl,

par.t uIarI enbr cesther cem ¢ forns,.and e ..
25 P B PRy PR 5ioor iy L HEMBEY s by droquinoliny,

ac EM-;; Hidh pesol ved by -13 WO

20%%%85 11?%(@?%@0%%%%395&%d@§1| cal nethods, such

as forEmw}plryehetEer@tq Waﬂltumtygtc deionator mrere alkyl or aralkyl
PG oA 2 R 0 Bl BBHARRIIL s o

C hmb@muags aphyll ad Bikyisodomsl @btad#)s aid halahcetyd @ftRIpS. ARO idtuded are

obtained from.the racenmates romthe conventij onal

30 retiss betsrpenclgy sughyps, erarigasend gairidines, heaferawd swbptifuied
o%ét&%!:}Lchs are shown is the examples of this specification.

The term "carbocyclic ring" refers to stable, saturated or partially unsaturated

monocyclic hydrocarbon rings of 3 to 7 carbon atoms such as cyclopropyl, cyclobutyl,
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5 active acid followed by crystallization. Conpounds
of the formula | may al so have prodrug fornms. Any

w@eosposusts that will be converted in vivo to pPOMUS®03/039542

the bioactive agent (i.e., the conpound for fornulas

) is a prodr wi t hi,n th ope and spirit of the =

| el ishht o PO Bartilr S 658 "SRaorally Subehiied a it refers
t heo Bdakbock@lic EX2THL&ES irdficabddaRat tﬂ@cé%&@&lﬂ@nﬁ’@ fﬂay Bk is¥BSituted at
see: a) Design of Prodrugs, edited H. Bundgaar

( EIo8@ of Bore stgytaélﬂarmg\mmmg by @nEnlzsnmﬂ ogyps lvd¢peernﬂy selected

b 38 o A oSSR kol | ARG nivo,

5 De\rmjmp]ﬂrylahnn@ (fréfechbbya lowes a&&ladnn@dﬂaﬁdymna Qﬁefdrably a

pr DABRE FR0). cusinublar OB Lot oy ?éf'@@ryme@ynmkanoyl

? ?3‘6‘%@ RO SRS, R pmico

( e (geferawxdloanee elkybamidos ablaryaiimiiprefaabiyta 1bwem1kaxy[1omee]a1ky1)
Aokl T T ERRB el RS by A POty rgerably o

10 Ut ﬂdw&&&l@ﬁ@ﬂﬂfn?ﬁﬁm andWeNpkdBrably phesasl seid @%emg optionally

15 by a&!%ﬁta@fe) B OhrefdtRACalHoBER BIHRF

20

25

30

di scovery that certain pyrrolotriazines

i nﬁ?@?lﬁﬁ?%bbhalﬁrlé’f\’éﬁ i and dewer albre mpensi fi cal |y,

pyrrolo inthis

Pyt § e F B A0 it SRSy B Rl b,

of menb&hs cmfhpodﬂde oHERrIfM gy fofrmr ®atte phivhsare a'lb@ $€thin the scope of
Ehlbltorsvm be useful in the treatnent of

§ OYPRHany, F haraaseuticallyngeenighle Geprontioric, physiolgaispling
Its %ﬁscﬁh%%ﬁsfg 4 in isolating or

i ncl ude psoriasis, rheumatol artﬁarltls
tum@lr@thagomh@mdanﬁﬂuhmdntmm neck breast col on,

ovary, te The ven |on es t.o a .
phar maciﬁ‘f’ P ‘2‘3 ‘B@ﬁﬁggﬂrﬂu BEY 05 bfaﬁ?agn‘rnfﬁfﬁlé spch as sodium,
or ppassiurR asdititit@h) with akaRRd @e@ih%ét@istsu&{ adValigh@nd magnes1um
thereof, and a pharnmaceutically acceptable carrier

t hwithopgaaicRases Bichjay é@yﬂpb«mweémam tyibutylasgnel@yridine and amino

Bt ds Bt e aid e BRL S SO PR Ao o

exﬂxesdzsﬂdlle@mthmaﬂmt t he grovvth of those primary and
recurre@é solid tu ih are associated with HERL
(EGF r edBpEYRROUR3 %éﬁéﬂ ) dorap paftsvise vatifen pSorganic and

V\hin‘él"gaﬁfceacﬁsg Wubh %&tlhédugjeeﬂ%@ﬁgthe@ﬁf thiRRlrd %En Fﬁgﬁdé Yydrogen

their- growh and spread, 1nclu or ex
c abrogride, afiethanesulfomittanid, Sslfummlé, acethd acid, thﬂa«zhoacetlc acid, oxalic

okt 3 s AR G B R g ot ..

br siitiates shdkblRtds] Berates tthdsites, émamab ahbGnaYs bePohs CRedBates,
thyroid stonach Iarynx and Iung I n anot her

enbiay send thedikep npslirialis e heferpedasdenown to those skilled in the art.

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

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

optical isomers having the specified activity. The racemic forms can be resolved by
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invention are also useful in the treatnment of
noncancer ous di sorders such as psoriasis and

WO b@uiostsod d arthritis. 10 Thus according to a PCr/Uk®N3/039542
aspect of the invention there is provided the use of
a conpound_of the formula I, or a pharnaceutlcal

ackiwsicabinetheds. sughasy f ExampleniEactioapl wratallizations Se@ara‘ﬂon or

e AP or] AR dr bR T s O Ronl. phial col
s udinomstographyraﬁhdnmldngdualxopﬁn"adi isogersocaa Hembtatmerd ﬂr@atthﬂnacemates

SI%%‘SEP%EOV@HIE%‘?%{%} %1?: 4 Fif | Sg{) A%y érdmed a@ n?ahp fg atlon m]ﬂ? an optically

5 Wc@v@h&ﬁ%%ﬁéﬂmﬁstﬁﬁﬁﬂmﬁs a human being, in need
such treat nent conprises admnistering to

sai d anCcmpomis Oéfheef@rmulelafmm&ﬂo have arfwl@@fmm 4fy compound

f o be & g%’t VRO, e:f)tr&gcz% (lﬁy:g%: ﬁ% Qéé%f g%a 111% %ompound for

abﬂ‘ohhth I)QS arpm(ﬁug witkiRlthe bdg2 aad dplhERﬂthlelmaSn 20
conpounds . of the present invention can be used for th%
t r eat meNarigs fprmy SirREpgiEy e whlldgovasin the,at. forfgamples of such

p [ er. The HER1 receptor kinase has
10 bggxfﬁtiﬁ% | iRl S ARE:

to be expressed and activated i n many
sol i d ta)nor sDesign ufiProirnes ddaedbnHe Bunggaest, ftlsgvier, 1985) and

5 Bhefitsjn Bcumolsad. VBRI oS0 06 SRy Be S8t (g camedic

bepyengxpr essed in breast, ovarian, lung and gastric
cancer . Monocl onal ant| bod| es that dovvnr egul at e
the abulmdancA Tsfxthds at, edited by Krosgaard-

| G h ”
15 o R G Bl Rétap‘?egﬁp‘@%w? £51 ARGRAL Pl oy .
thgﬁlﬁ{g@m pxngclgctlt)@gt i nhi bitors of the HER1 and
HER2 ki nases wil | have_ elcay [ ; he trat nment of

tunors ®hat HeBuordgaaid, Adyangeedd pxiewss 8.1438 (1992);
two receptors. In addltlon these conpounds wi || have
efficacy in 30 inhibiting tunors that rely on HER

r ecept ot shailé fdiende usdegstadd thgt solveesssye@arhydratdy of the eompounds

20 CROORRYIASAT e A5CR0Re o e B RIRRP) Ao BF lpaton ar

hgéﬁ@fah§%9§,ﬂtlﬁ&ea£@ns such as Taxol, adrianycin, and
cisplatin. Since HERL and HER2 si gnal i ng has been

shown to regul ate expression of -15 WD 2004/ 054514

Pﬁil USZE, 039542 angi ogeni c factors such as vascul ar

e romh factor (VEGF) and interleukin 8
(1L8), Tﬁeﬁes@@tm@ﬂmﬁs&ed@fmeaedot@y Hay eertuitt pyrtolo@iazines
efficacy resulting fromthe inhibition of

25 ange dRubitass of proteirlinasesn Mege spretiioaly ppyriadetrigrines sygh as those
ce I

nllésgtgtée(r%l ﬂslfﬁ@\%\%{\{eg{q%@ﬂ]ghb\}gt?{é ég)\ffﬁh 't_}lr%;giﬁe fhRee SERY bPhembers of

hyl;he HER fanfnﬁr @ﬂrlempt(frs OFhesy imhibitaks wl besuseful i thertmtatmeht of

arth tls ribute to, t |o eni c
e RO iat 51 demaAS o1 SiEba et Core g MR of these

' %b&iﬁt&‘%r Su&?éﬁéds@seﬁﬁcluﬁe bdrasisi MEERAEIoRNa@Rist ART RAi@t8mors of
expected to have efficacy in the treatnent o

30 r hibahurigohehd andtrierk, thireast, fhlena@\ralry,tagad fostdte Jdedoveptiomoddates to a

t oplllarr]rrr]llac?éulﬂcal_ll %Ic:\;%lpfogl 1E)rr1] oF oarggosuntd%f tfct]r%urla P orf pﬁarmaceuncally

t- ACF ‘t -
ok (HHR Tt et

acceptable salt or hydrate thereof, and a pharmaceutically acceptable carrier in the

treatment of hyperproliferative disorder in mammal. In particular, the said
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anti-angi ogeni c agents. See the foll ow ng docunents
and references cited therein: 10 Schl essinger J.

w0 gellsssignal i ng by receptor tyrosine ki nases"PCIZGSi003/039542

10

15

20

25

30

103(2), p. 211- 225 (2000) CobI ei gh, M A Vogel , C.
L., Tripathy, D., Robert, chol |
elPhaé‘ﬁB%é‘ﬁé‘i‘ composifigp eSe?XPegtedm ftthﬁ grcxwth ofthoge primary and

e éggeolﬁ@%?@ly%ﬁhaa&@ ?ted']mtth%kll (EO8LLQAR) and HER2,

i cacy an ety o mani zed
and:specbtlﬂmthonmtmmdmwhicham $1gmﬂyant}y depemtentvbio HEEReor HER?2 for their

S ERRL B LS 90 AL b
d' ﬁéﬁ@s&loreétapfoeﬁphﬂgeal &Qblo icE( @lich Bs o%ﬁ%{ $@Adteas, breast,
(1999); Basel J. ister, Cooper

ComﬁtateR vulva n,rfég@, g@ltoumagy trm:t lylmpham éﬁéﬁteﬂa(SUCh as thyroid),

Se
%e rson lﬁ’W &ﬁllkggl In .OFh(gg %131%{3/%1%: gf ’S o{%;,rﬁ@.{'?ldg B%%l% 8 reisent
stingler@ionaire alnb sl 1dehmﬁéatm@ntmﬂmbnémémns dsoripistich as psoriasis

Chl merlc anh{ dy. C225 al one and in conbination with
oand; ihpymgptopdarthyitiy j n. Oncol . 18(4), p. 904-914

( 2000) ; TiRad é%@ordﬁxr%;g i fﬁHﬁé}'aspe%t of Iﬁg iﬁ'ﬁéﬁh@n theM s glrowded the use of

Kabuyama, Y. venent
ofa Enblﬁblmdqu the ﬂ'wemnhﬂmmh phanaweatlcedb’l accgytaiw: hdlt thereof in the

Art h 4 265, (2001 |
oL AR Forbie TP ERUCAED Bt in Silbepliertiye offect in
bea dRaRhbesbded adinf®kech 242 Hud@naRihgdr May involve, in
addition to a conpound of the invention, one or nore

other Actssdingdes futher Gature ehthwanrentiosiae sanped a method for
SR T B VAt W o8 A28

separa
| nissing, G atedosfipcineedtment whith eompsisdsnmEministéting tzmaiimaiﬁﬁbal an

of h|S|nvent|on may beueful i n conbinatio
freckikoamouat a&sﬁwew%ﬂﬁfoayv slsxre a@&%ﬂ%ﬂa acceptable salt

trﬁgltegpgg&ﬁnleg%ﬂégiwogeadl ation. If 30 fornmulated as_a

fi xed dose, such conbination products enploy the
conpoundg visfuetdfitieeir abhilite o indmbiWHERILnHERE eubdsIH@lM kaagps,

descri be nd .t he other I utical l act.Lve.

o caREaincn g P vugh oL bR TRGGe el sl ap@Shietive

f odigaskes, indRindEsokiasid and Eand€?. 20RA16RY 5@64ptor kinase has been shown
PCT/ US2003/ 039542 sequentially wth _known anticancer

o rtOtheé(P&%ﬁ@ g eptivatedhia manyoHe fumors nmlmhngu fead and neck, prostate,
n

| nap p%x%%p?égflﬁﬁg, O‘ﬁ%qﬁge%él Qﬁd{ %@ SI‘L%I[% c a é, b hg %/E If‘% ref:%ptor

nokinade has dedn shewhnao bs e verexradsied ai bmlstp(ﬁvandh,flﬁﬁg emd gastric cancer.

for f tre nt_to treat_ea at i ent t ncer.

| iMgBalangl aaﬁ‘efa'ﬁe iSghatdoamregulyt %ﬁﬁe ﬂglﬂﬂ‘&é‘ﬁ% At %@5{1‘3& EGeipor or

c Oiﬂhf?)'ltrktlgﬂallﬁgbyﬁ{g HER1 ?&@b@ok e Dotienti-tumor effficacy in preclincal

antiproliferative treatnent defined herein before ma
beandsimipet stndieadlt at thereéqry expectridghattinksbipns.of Qm:HERl and HER2

chenot her. cover, three n _cat ries

© MO sn S B eSS R el R Rl Bt 8 Bt sienglipg from
byeithef H£he o PRI, B ditieHI(HdIO 8@mpsiafds RaH have efficacy in

her ei nbefore (for e QI%ERdﬁl i nom de, inhibitors of

nNBgiting tumr%tbe@@bf cepimdietssedimiensignalingx dese, compounds
( ' éré %%éc?e%tteth'afvﬂ? @@i%géyselt?lgrcib s‘ﬁ?gl@géén? 3t fno&%%e&lfogr(mmultaneous or

sequentlally) with other chemotherapeutlc agens such as Taxol, adriamycin, and

cisplatin. Since HER1 and HER?2 signaling has been shown to regulate expression of
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torem fene, ral oxifene, droloxifene, iodoxifene),
progest ogens (for exanple, negestrol acetate),

wae@aas#ase i nhibitors (for exanple, anastrozoP@l/US2003/039542

10 1

15
a

20

25

30

| etrozol e, borazol e, exenestane), antihornones, 15
ant i progest ogens,_ anti andr ens_(for e

npl e, ) .
f | WS, aﬁmwﬁwwsculaq T thetivh %@Wﬂbﬁaaﬁﬁ%{%?@ﬁ)eand interleukin
ac
go§ re ’i)ﬂﬁeggace at e, e%( @& gﬂ;ﬁg%ﬁh%&ﬁ? é%@cgfy% 8ifth  from the
t einhibiticer afreaglgencdishy ddditleni ltmthasdublfcmn of xemg ce]! proliferation and

f | nast ﬁv z;& éﬁ%&ﬁ?@t}é{ #‘%?r r%g( ras etol %g#l%g%%@gbﬁ%%wfemﬁon

200ﬂ ss}ﬁmalt&[@ IS maRi TR RS A m@f‘é’oﬂtﬁbﬁt@ itd Ben@logenic-
ur oki nase p asn1nogen actlvator receptor function

anepipemeni afdhas inflangmatarshdisense sietef (hetinlghitors desegibed I this
S5t SR pakTed R RS, T e, ol ot

S Ugthritidh fl'fhb bilisy ofnbbiectdmpouad to ihldbit @IEIahfurtheﬂacEis to their use as

grow h factor receptor antibodies su %é

AV%IFWQ%@H’(C%%Fél tagiollgrangHegumenr wn?é tRRresgted therein:
%&%és@ﬁggﬂ n as@ell gﬂa}l{?f :bgr%%epﬁﬁ%ﬁﬁ& Hrﬁ@é%” Neeli MRS, p. 211-

Ito and rnsulin
reZ%p(fZﬁO()) (éubd:lelgln iND) AaMoigpl; 1. Lf, ErrlpathyeDaqubnﬂoNl Bhstdholl, S.,

BSOS G SR, PRkl $9Stamon, D
an} | N Ieh 8 SonaBSudy 6Nthd ST 5§ﬂa11<1rsﬁzyzféﬂy6fhuncmmzed anti-HER2
fl uoropyrl m di nes such as fluorouracil, purine and
ad@ﬁ@@ﬂl anthody e vomen v pae FHEER)- ﬁwpﬂgyssmg metastatic breast
B e s L e
epOnevil] ¢17@9),qﬂd6B9ia648)(1®l99) Bakélgangg le‘ls@r, D; (]3301&@ M. R., Cohen, R.,

2004/ 054514 PCT/ USZ 039542 dacti norryC|
g B Rubetidr Saimash ¢ NoFoRxn Fuamets K., Falcey, .

ci ﬁﬂ(lkfl‘gdrpV W&Pl}@t é.ﬂ?i)Megnlléié’dhﬁt I n‘g)h%&ef‘étﬁdl@; QF anti-epidermal

exanpl e, "nitrogen ~hustar I'phal an, chl oranbuci I,
busaimthaetor ceeepop bhloisphiamhtieody G3WsAlans ahd inicombimtior axsth

ol S ERE i WAL ROt Bt RRCR, o iR 1, setimate

angl, K dbulskih, e, Hoaieh, IMXQI, 6hsd BEfnA8. mvalveﬁ])ent ofErbB-2 in
(pacl i taxel), Taxot ere(r) (docet axel ) and

m dewbetell Hyaovigberlkerowd, akthiistRiiensn é14é2r)apo7g§é) 265 (2001).

di scodernol i de anal ogs, and el eut herobi n anal ogs);

topoi somerase inhibitors (for exanple,

epi podoPhydidtiptsliferativs tiedimaat @ifimpd hedin lﬁﬁfdretrﬁfiy osiptied as a sole

10 ansacri ne, pot ecan, irinotecan e cl e
| nﬁl?PIES‘PY oF Bay f-IB‘fO? 1011 WI%PHWPP%! Bfti‘f’ m‘fﬁ PRSNEQF more other

@es %H lof h@ﬁtﬁleﬁﬁgswh%ﬁﬁﬁﬁ%aﬁﬂéﬂt B dyBeSachRYEdbR&ay of the

sunultaneous sgé)lietn?lzzﬂo(;? 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

active agent within its approved dosage range. Compounds of formula I may be used
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As stated above, the fornula |I conpounds of the
present invention are of 15 interest for their
wW@paoups45hd f erati ve effects. Such conpounds of PBEEUS2003/039542
invention are expected to be useful in a w de range
of di sease states inc)Juding cancer, psoriasis, and )
 hHRT I Fev Qiticypgee SeaeipKIcgPHS and ReAtnsi itling
Of roiRkiioH Vheh aRbRbHSR0H FornflIAthf i m@mg)ﬁateof a variety
of cancers, including (but not Timted to) the
f ol | owi hgthe #igld efamedicad oncolpgyeit isdianppat prattiasfto ikea combination of
bl er, -brea colon,. kidney, . liver, lun .
e G ERa readen rst ERbariont bl funsti  atlieal oncology the
5 bl afidetompaneat(s) of BAIHCIoRRSint t6daBABE fin add@1ivh ¥ the BititoHferative
prostate, and_skin, including squanous cel

c afreatispiedelined heyein beformaasrhen gurarery ofedigiteranyrs chemagperapy. Such
fi raf .of th
R i G

ast r ocy{ipma, antzngoheas thigems thgt workebyadi ffeeahinachanisas; from those

and -other t rs, 1ngludi nel anomm, seni nanm, ) )

ter at ocar ci ng?r?é"‘,e_a heyeinbsiore AF% .eﬁg@nﬁa% lir‘]-lb‘g’c%‘l“ffé of inpegrin
10 role of ki nagess kRclibs ahggg%aﬁjh%%)%%ecel | ul ar

proliferation in genéra >coul d act as

rever si Gl)e cyttositat dgendgech as asltiestrogeny (foeexanadflel ltarhoxifen,
the treatnent of. any_ di.seas rocess which features
abnor mal cel fouFBens, élwﬁqnsﬂereﬁzﬂfsmg lodoxfgng)gpyogestogens (for

prostate hy p@iaﬁ&hﬁéizﬁegeét%ﬁa'cét@!e) aa?@rﬁ&’cﬁ?etiﬁﬁf'bﬁoﬁc&df%%hﬁle,
neuro-fibromatosis, -18 WO 2004/ 054514
PCT/ US2003/ 0885#ezolg Ué¢tramoles; Yorfazdle osxiemestane)haritihospones,

psoriasis, glaomerul onephriti restenosi s,.fqllow.ng. .

15 B0gt opi ast y BRI GSORET apRieeR R REarE i st YR hiutamide,
formation anpichlifand8eRY proyerbsyRktatd)] SERBEagbhRts and antagonists (for
compounds of fornula | are especially useful in

treat ment of examnie. goserpland asgtate, kugtolida) iinldbicers of testosterone Sa-
tyrosi ne kinase,actd vit such as .col on, .l un nd
pancreatic | SORGPEAUESY (o SaME SEPTTds) Rty Hasterase
conmposi ti on inBibirs; enfimakiodAterdf (fohexmIRendtslfoprétbinase
this invention, devel opnent. of tunprs_in a mammalian

20 host is reduBbibitoroTish anearigrasEbindinbibitorsaf uspkipasg plasminogen
useful in th j : r .
that may be SeyagPEREr SlnctlmRasi, BT of elaVah oA Hihtion,
pat hways opefsath gowil factoreimghidgfordxdandples BT, Féde platdla derived

such as HER1 (EGF_.rece r), HER2, or HER4. _The . )
phar maceut i c%rg"gfﬁ%g Iaﬁ%l g‘ﬁ%at%’t‘? #e @g@ﬁt such y@#pfo%mclude
contai ni ng t BewiiRfdtot GntiRLhEd bRMth BRYor¥8edpfbranfiBédRs such as
suitable for oral use, for exanple, as tablets

25 troches, | ozAmedia® Ghquastmenab) and Exbienestskionmb); tyrosine kinase

di spersible ers or anul e 15. Si 0 rd or }
soft capsul e@?l\%gt rSsﬁ?‘H’ﬁgf PmélFi?%aP%%“%t[%{%So rbts%ﬁgtors of insulin

i ntended f or gr@ih receptor); and

(iii)  antiproliferative/antineoplastic drugs and combinations thereof, as used
in medical oncology, such as antimetabolites (for example, antifolates
30 . . such as methotrexate, fluoropyrimidines such as 5-fluorouracil, purine
and adenosine analogues, cytosine arabinoside); Intercalating
antitumour antibiotics (for example, anthracyclines such as
doxorubicin, daunomycin, epirubicin and idarubicin, mitomycin-C,
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use may be prepared according to any nmethod known to
the art for the manufacture of pharnmaceuti cal

W@ 09posistd ons and such conpositions may cont ai PCDOE2003/039542

nore agents selected fromthe group consisting of
sweet ening a ents fl avor| n a%céan s,, coJaorl ng fagents
and preservi HECHQEREY, PH afpgRpidggvatives (fof example,

phar naceut i cg{shtif! t&f)hl aRl

pr eparati ons. Si)rabll o%t al n%qaﬁ@ %el véﬁ)lrr?)ér e ee%l%ro n

adm xture mmustMrmelplmlatm chlozanmmrdubisulibby, @Cbpb@&ﬂ?bhlﬁlde
r t he. act ur

Cabl ot s Tote RuRiChBH e it ARBR ey Brample

5diluents, S u thlcélalkféﬂﬁd‘sl 18 vis@iseasaliforelb@él Viliblastine and vinflunine,

carbonate, | actose, calcium phosphat e or_sodi um

phosphat e;  gndiiiPids sueh asnkexgl ® (packigrel. Faxomge® (docetasel) and
exanpl e, mc B%@rylﬁfc%ﬂtﬁﬂﬁe %% s%gﬁ ?s eﬁo%io%@aéglo%?, rcll dslc%%ermohde

crosscarnel | ose, corn star ni'c aci
agents, for emeflog;sL endsélamthbmbngmlahigsh topoisomerase inhibitors (for

ponvinyI pyrroli.done | ubricati
agents, for %%F»&Plpﬁaaﬁp@%tw&% A5 elopod %%rﬂgfémae$lee

100r talc. Theyhapleb StOH%IECEQleH‘%%Qﬁ)egelPE ctlé"r?ﬁilﬂl’%i/s @& example,

coated by known techniques’to mask the ‘unpl easant

taste of t heﬂdVQIg'I‘ldDIS)i @Iudyglc@rssmnmgmaduflcm aad gproteasome inhibitors
absorption in St tract and thereby

provi de a 30° sﬁ}satsal @ép?% n@l‘ a | onger peri od.

For exanple, a water sol uble taste masking materi al

such as hydrox propyl - met hyl cel | ul ose or

hydr oxy 8 stsad- ewa&ﬁ%@émuk@rl cempopads efdheiprepaitt érvieation are of

S e T o S L e

Foexpwlc‘ati itobs ufedul innatvidel smgey dBbaso states(indsding ethcas psoriasis, and

hard e a(i]alglﬁcapsul es wherein the active ingredient is
WShert solid diluent, for exanple,

c a' Ci UMVERE 5&@%@1%7 GR EdrHpouRae §Pf&ﬁ‘ﬁlﬁlaqrmé‘§é%m1% ﬂfértreéﬁnent ofa

soft gelatin capsules wherein the active 1ngredi ent

i svariokeel %n@errs,\mledms dhutimorliméted @ the fodlowarsg:

| hyl |
20 Sgé\%ﬁ: gl lenefgjl é%l ngr%pgp?ﬁﬂlng&p%%tvrﬁlgé e{r b%é%ggagm kidney, |

25

30

' pol yoxythi

suspensi onsliveg/Thed, indlidEn@ thhN ecllRing lchder,| dgolﬁﬁghé( oWl ladder,
with excipients suitable for the manuf act ur e

aqueous su éﬁ’éﬁé Papfgcassyiemae Cppyive dligoigy Brosigtep élibeﬂﬂ@ including
agents, for ar boxynet hyl cel | ul ose,

nmet hyl ceI I uﬁqose % roi%%pyl nmet hyl - cel | ul ose,

sodi um al gi nat etunpxui; yﬂmasdne]pmnzl@lrngdpm:lu@mglﬁﬂl@sarcoma and
tragacanth Enﬁg{i um acaci a; dispersing or wetting

agents maydd? 88?9~ occurring phosphatide, for

exanpl e | eci t hi_fym®&s of ﬂ@&ﬂﬁ@ltdng'l)eﬂbﬁé}bﬂq{e?v&fs sfdflem, including
al kyl ene oxide with fatty acids, for exanple

pol yoxyet hyistaetemaaneatodlastoma; glidmnsad s@qwapn%amaad of

et hyl ene oxi de hati c_al coh

exanpl e hept ad ee((:ﬁalgw enénctf%(i?%@tegﬁ&na S&Pm&%tﬂ%fg?@%ﬁc?%ﬂmma’

product s ofandtosiebeincenmxi de with partial esters derived

15 fromfatt% cids and a hexitol such as ) o
REesEle Pk lana%% Holbe é%&uéaﬂoarof celjteramehiferasion in

PG 37955 LIRS RO i R Bl 5 RS, P Yl in the

fromfatty aci
pairsagnéntl of mey disedse pmemnhnoh éahﬁes é’[fmnaqlmﬁu]&r proliferation, e.g.,

benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis,
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suspensi ons may al so contain one or nore
preservatives, for exanple ethyl, or n- propyl

wE2lwas4sxybenzoat e, one or nore col ori ng agent BCT/USM0D039542

10

15

20

25

nore flavoring agents, 20 and one or nore sweetening
agents, such as sucrose, saccharin or_ aspartane.

. Qly
s pireprAry fibrasisy alitisopsatiagis cglomgrudepep B, feptenqels égllqv%ég
i ngredient i [ 1y j
S 0o g S48L Rl i L3 CFHATPh S Frtbior b
mdishged oil such as liquid paraffin. The oily

suspensions nmay contain a_thickeni ent, for

exanpl el l}g:é:@gmg}gng rfamﬁ%l? 1 pe; quwalglg{sgﬁﬁj 7 Eepigent of tumors

S | S@ilchfa9tblonAbAY &nd fi
aﬁgg#%gUgg?ﬁ%ﬁgﬁé%§§§ﬁ§§é§§§§%%gﬁﬁ?b prgV[dQna : panereate
palmbeb | By the atiministeyian af & oompTsiter (o arppodinationsofthy cerapounds

preserved the ;addi tian of an anti-qxi . as
e e R

Di sper sdthfold@¥eeictmand Madlsd Bsusefiltia eardaahent of diseases other
preparation of an aqueous _suspension by the addition

ofthameancerthafunasebe associated wathisigpabarmsdpction naghays gperating
W t h [ ' tyh inN
by RO LRSS, RGP lecepppERRNGr e

di spersing or wetting agents and suspendi ng agents are

exenplified by those alread ti oned. above. ..
Addi ti ohp ?‘fﬁPE??ﬁg?mP%mé}@&ﬁﬂ%Prg {y5PYiQy containing the

fl %ﬁ% ir%gecﬁ'é}ﬁi mafy%@ Q&P é'lﬁ%%ﬂ:’sﬂaﬂoﬁqéeuﬁg'(&%gﬁ,g&“'@blets,
coloring agents, may al so be present. These
c onquhss, lozengesaguebes pralyeruspansions.tdisersilele ippvders of swaules,

ti-.oxi dant bi id.. T '
o3 SRS ERY Bl LSRR A or o
0f use Fayde pri ;fbxé@éc@brd@tf@ﬂo%? Mgethok lenowd tp thas oriy maeufacture of
veget abl e oil, for exanple olive o0il 5 or arachis

oi pharmpceatipglsemapsitipns andsHclb qRmpIEHQNSs aRAYFOBEITRPAS 9 TBpTe agents
m X . .
R 8 0 PR S 28K B Bloring
begrnisaad phisarvirgnagenstie vsleoto pavide pharastcentscalle elegad and
fromfatty acids hexitol . anhydsrides, for. ex le
soaktelif p@ﬁ@&p@%ﬁg&emnmﬁﬂsﬁgfﬁ? Hﬁfﬁ@iﬁ&ﬂ A piih non-

S aqoséic ﬁa tha@liti &3 B Septitlde:Ri1MAE DR drél SuitabR fof HRMRAfRIfacture of
pol yoxXyet hyl ene Sorbitan nonool eate. 10 The enul si ons
mepbletss Thessrexeipientswmaast bafon gxarplavioelt djuenis sueh as calcium

preservatives an nti oxi dants. r | X .
R R R

gl yaRilfing fldcRshepatiab Msalts, _f@ﬁfxfa'rrgﬁ, nficrostystatize .celbulofe, sodium
formul ations may al so contain a enmul cent,  a

preseescommallose, cpinesiageh.g algieic agidobiodtesgenie-donpymple starch,
i, PABiing} Byt QP BE RRER, i Rbr ARG T0P RIS

S Omuriesiten stéarategstedric @itertizbThe tableiches bantoststve fitey may be
| <t B IR M KB adb PG Eblsece oe sk dfot Sadey

| ng; @Y Ardmteeind 8dcehhd @ereby provid
[ n}ilgﬁ%%lhgm%i&l Iara ?%&bv\g%rn r{Hér/ngcr oenullgi on wher eelrjhsefzpmVl °8

30 acsusteenddragtienlpesrta lpsgedipssed. Fed examplpe witeysqhehie tastepppsking

ex%ﬁ%&‘iﬁl such as hydroxypropyl-methylcellulose or hydroxypropyl-cellulose, or a time

delay material such as ethyl cellulose, cellulose acetate buryrate may be employed.
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20 the active ingredient may be first dissolved in a
m xture of soybean oil and lecithin. The oil solution

W0 b@n/054514 oduced into a water and gl ycerol m xXPCF/ESHN039542
processed to forma microenulation. The injectable

sol utions or, m croenul si ons be i ntrodyced into
pati ent E@““‘HP%‘BH for prabiredya Betbe Bpepied a5heed gdprn capsules

Al %Eféﬁ{ 1h¥8kitve in %eﬁﬁ)ﬁpﬁ RAYR AL AGRGHS Edhd%ﬁhéﬂm&' e%hx%f)le

the solution or croemul sion in such a way a$s _
rrapadtslanncaabcumtﬁs t@lmtum phosphdtaoi keplivomoasrsoftgelatin C@pSLtldsevherem

w oRtetatiyS DR s sl W vl SRilE S 0 af gglyethylenegtycol or

5 dehh ¥R eddey foLexmmbl®pedtiut bil ARfid paff@xandlive @f such a
device is the Deltec DD- PLUS. T nmodel 5400

i nt r aveAGUEOUSSUFRSNSIGNS qUiéaip H@r%ﬁ&@ maitas@i incaskmyuire WHh sxcipients

maYi81d fr G RIERGE o ? (?jc%{l Gt @?Jheeé(cﬂ%ﬁ%oﬁg sw?é’pendmg
ol eagenous suspensi on ar an

su bgamtsa fereuampbbntodivei caabogmethy‘[&nlmlcsa,smeuhylcelﬂulnay be

P TR EO PRI SR A TRYGAD R DU R g

a | -
0 SRS g IO v

p r pwphatldﬁnfmyaraplsdeda@na 08 t:@tdenwtnonjpe@tuqtsl o as@lkqung wxide with

ai PR RSO Byl BoRRT iy B0 B AR b ot

Sthbleh@bgidd ivath. loh@ il hliphatic aRbR6ls) fBr etdniae heithdecadtRylene-
conventlonally enpl oyed as a sol vent  or suspendi ng

ne EKYFEtange pr ?md@n%upp oesdugiapf pthyleae prideqvigh PW}P%@ dgrived
|
' ST WIE ) RSP TR Bl b e

t heormeambaipmﬂmctsfof iethytent a’laidesmI@m‘paiwstéss dfrived fior fatty acids

ma | so m. ni gt er ed a

%fgf@gwtaf?%gf i F %&?amp%dwﬁx@yﬁ n&tspﬂ%taafmqmeleaﬁeu“g“he aqueous
Th SRBRAR Ry 41 SnRR R or RORAFEREV N edlfH! é?&rﬁoﬁeetﬁﬁ Uk n-
wWth a suitable non-irritating ‘excipient which
s opiogylp-hidrovyhtinneats; omenpmoaet mletsng)@genm qlun e raoretﬂa@onng agents,

20rect(g eorrlﬁeraturtg an%i1 Su er% ore msh iin tgxgame

r eB1 UM% D PEF &ASETHE %‘?“rﬁsg B U & T a8 R
cocoa boilystspefbiyaeinaybé etmulddby suspdidiicoe aaiwdngredient in a
vegetabl e oils, mxtures of polyet hyFene gl ycol s o%r
varessteble oib|fecenamplewpets qilagliyeross sdpame oil s speanat @, or in

pohﬁl%rglydﬂes[ﬁ@h % h‘paf . VIR o Isu Gsiofié f ontaln athlckemng
| usp

ol ntments, utions ensi o

15agmt1tfan emampld: bmswaxrﬂmrﬂ}phra)ﬁni%m reetyl alcbhcﬂr %wmmhng/mnts such as
lication

25 G orEii R AP AxthvaRRe pesatmaRen el ap e slgtable orel

Thﬁreﬁ&ﬂﬁ&&' NeSsd mpdRRioRs %ﬁ@'ﬂe préveRRl Y @h&ﬁﬂhﬁ’&l of an anti-oxidant
admnistered in intranasal ™ formvia fopical use of

s ubuchigs duiylatedhiedseryanishi @1l adghasiodophetdlvery devi ces, or
Vi a ut es

nsder n
{r ansdePREToT ho e AR el BiR iR ot PeRBaBon gt gy aqueous
or glispaisyorstsi the additibhef deder progideahaaeriveiisdrediest ih Adimeure with a
formof, a transdermal delivery
30  dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dlspersmg or wetting agents and suspending agents are exemplified by those already

mentioned above. Additional excipients, for example sweetening, flavoring and
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system the dosage administration will, of course, be
continuous rather than intermttent throughout the

waelowagsisiegi nen. Conmpounds of the present i nvePtT/US2003§39542
al so be delivered as a suppository enployi ng bases

such as cocoa butier glycerlnated gel ati n,
hy 6‘@%%1%&6@5? v’é@@ sqIe @ISt ThesecOmpestigns Bay he pirysrushby the

gl i ghts and fatty acid
YERtich po ye &?ng é%s%% rBic A0R1

esters o yco Wien a conpound
accor di e pharmlacaltncnm:nposmons ofitiaiimiestien ady ialsp dbean the form of

human.. . subj ect the iI. osage wi |l normal ly.be . .

oA E Sbtsiots: SEtoNHRGe Bty e erveRetafie o fgample olive oil
5 dogAG8CHICHIE o lal iin¥ral ¥il "!Br acealé ligadipardrhe oPe@xtuls oftHese.

sex and response of t’he i ndivi dual patient, as well

asStiteblesemulsifyipg egenthmayp ke namralls-appwsmne phospbetis, for example soy
f |
R B 54 B R e VRS TR, R e

dosdgdridesn e eﬁemprel é@ﬂﬂtaﬁbﬁn&ﬁom& e opidesation products of the said
pharrraceutlca |ve t or, treatment, wit its
apB‘?'rB?f &E@ﬁwgws oxideci stmels PBITOKKFHRIPAE oThigep monooleate.

10 2l $Re Bigy Q)% Hi LRSI BRIUeREd Rl YaVhidl AR predtvdQes and
2004/ 054514 /US2003/ 039542 “anti cancer or- cytotoxic

agmttoemdmsn a conbi nation formulation is

i nappropri ate i nven limted in the
sequanceys SihASar o RalR T ALE STerk b ey iF example
MeylyB&o B gfopyieht @hyeel, 8brbRET ordut@ke. ISucR Fordfull#ions may also contain a
adnini stration of the known anticancer or cyt ot oxi c

agéemylegnt, EpresrsvaibiepBavndingrag cploriag apeits tud ayioxidagt.

1 S?Z?‘%?aEﬁ@?‘?ess oAy Righ By iy RSO Ep s dgjectaie

Or agueods :tdbut{bndj Aimdag thdit(ksq&ablBlvdhdgs amd S(ﬁmw&aﬂlﬁay be employed
HER1, HE HER4 . Ki ngse ass

| e e, Ringsr "SR prdsofonip R umhide &%

cont ai ngde g0 Jga_t%bfe atio rﬂay5alsollqe Q%Mé%ﬁctagle%llni'}ﬂwater

dithiothreirtol, "bovin erum al bum n at
pohlyc(rg(tmllllmpn wh:brdyheancu@ ihgregient is disshlved ﬁn tbarm!ly@haxe’ fibr example,
33P]. ATP. .Pol ul/ s a.s etic p
20 ¢ n I SR rege P R S A oo Ed i P i R b i,
p UTE 8% S6lufib®eRlifidiuchERt e avater ZNE glytérabRiNtBRGNH @Fodessed to
initiated by the addition of enzyme and the reaction

mi forpreemicieanaulptionibat ed at 26 C for 1 h. The reaction

s tergp geecgabk?é/ sc}lnt? ar?%g ln%l:r%@xﬁxﬁ suglgw& 1ﬁ9?('fﬁ\éle&‘ o a patient's

proteins are precip ion o
t r blobl-atrean &y lacabbolds injechivm. Khﬁnmxedy i thayt edladprantagéns to

are.recovered.b filfration onto Packard Unifilter
25 p| afreistsy dfl? huw ﬁfncaqenr@%}%gﬁwc REAYi 35 Lo PREHaip @ fopstant

20;PRAI %@n&éﬁtﬁh&? BEMRH ﬂﬁsta?(ﬁ 'caﬁlhblhrﬁf [rp&depﬂé%ﬁh‘falf Qlch a
the pr epar ation of reconbi nant HERL and HER4, the

cy taplaat incentsaipnen caginubus ngavaoep d@lt\@rw\éerveceempy bewidized. An .

| Nex Iarﬁic’p?g E)f scu%h a de%sée iSthe ﬂje?'cleg &A&S]S)tPi'IﬁSSTM model 5400 intravenous

pump.

30 The pharmaceutical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension for intramuscular and subcutaneous administration.
This suspension may be formulated according to the known art using those suitable

dispersing or wetting agents and suspending agents which have been mentioned
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which were purified by affinity chromat ography. The
cytopl asm c sequence of HER2 was subcloned into the

whamuhdssi4 us expressi on vector pBlueBac4 (| nviPCDyUs29P3/039542

and was 251 expressed as an untagged protein in insect
cells. e recombi nant protei n was artially. purified,
by aL%Y?- gﬂ?ﬁ%ﬁﬁ@% %W%«'.%P%Q?rammax%o P arsigate Eu;%s%h% ution or

bl i LSS R0 Y e

valselation gt Wedmtang di1In gdpiok stivtble efipadadibsrare donventpanatiptsmployed
have | G50 ,val ues between 0.00] .- 1.0 30-.-- - Mbst
or B8 8 FoTSEh 68 iR B HEGHu a5 H3 pripi i i i Dinay be

50. tmiployld MicRidinNotynsisdti ihdHda BN EilglyResdas. IPaddRRonl SR acls such as

screen conpounds for HERG activity (see Caballero R,
et olgic acigfipd yse inrthe prepaigtiomahimiestablesn and Epr osart an

Pt asei o) COARRATS g VRGP RS (e afe i o SRE

Mo bepokigeridtfar raiabhdipistidtion o5de dNg. TheseppmpdaBiodScan be
2001). cordin . preferred.  conpounds have lower . |
P d Ty Tt g R ROt O BHRS PRPiceioh i i solid at

10 COBRRA %en‘iﬁer{tﬁ%e%?%lli%uiﬂﬁﬁ’thg eredl %rhlyerg’t%reoaﬁﬁ%ﬂlecﬁeregore melt in

15

20

25

30

according to owi ng schenes and the know edge
of therrectyRi tolreldaserthe draigaPuch reutpyiale nshidglcocqn pter,aglycsninated

R e s SRR e R b Do
20g0dlcvnthr wei@hitdald fan beid RPletscApoBRigldk ighiterl under 10

the Patent Cooperation Treaty (PCT), International
Publ i cafPBieP r Crpgns.contmentsgiellisss $olufions jop suspensions, etc.,

in t f o :
GRS SeLE oy B o S,
3 HEblitatibn, tbpi€al lapplidakion shalbinvlude eiontivashie? amd garglet.¢r

d X1 is a.halogen Step .l The fiyst.step. of
L map B et oS B eRtif At b adenigisiaree) o isanasal

form via topical use of suitable intranasal vehicles and delivery devices, or via

transdermal routes, using those forms of transdermal skin patches well known to those
of ofdinary skill in the art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittent throughout the dosage regimen. Compounds of the present invention may
also be delivered as a suppository employing bases such as cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol.

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.

- If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described above and the other
pharmaceutically active agent or treatment within its approved dosage range.

Compounds of formula I may also be administered sequentially with known
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pyrrol e-2,4-di carboxylic acid ester i (T. D. Lash et
al., J. Heterocyclic Chem, 1991, 20 28, 1671) wth a

wha®e/os1sch as potassiumt - but oxi de or sodi um hpdr/Us®03/089542

10

15

20

25

30 -

an anhydrous sol vent such as THE or DVF foll owed by an
am nating reagent, such _as O (2, 4-, . i
di HHCRRESH RBEHFPIPXINAEFHR JhshR fembmation &yrgadatipn 1y inappropriate. The

. _ _ l .
p LRI 6t AT in (S Rpefr by ool QEORRS bF formula
pymap by hdminnsgered eithe? ridra2@C4ied sdibihdstRGH biEbe 3o 38 abUancer or
St?e# 2 The rolylamne ii is heated with excess

f oOPRERFE&EE Sé’i ve the pyrrolotriazinone W 5 Step 3
Conpounghd ¢dm}b0$1p@§ﬂ1‘éﬁ bt @8mirfstared il @ UBsaRY Fardk OF bb& 0TS to 200
v béqgheatlgfg W th the appropriate phosphorus . o
oxiaAieidag, pretegably lepwethan d A0 sredkgrdays B ptingladiosreori 2 to 4 divided
ob(tloagi ped by heating iii wth phosphorus oxychl ori de.

The ﬁﬁhalo-pyrrolotriazine iv can be converted into
conmpound x as outlined in Schene 2. 10 Schene 2 R /

NN stepl / step2 NO2\ I / NO2\ I / VVi RL X1i-R

2 Biolggicatassavsp \ NN RL HN M iv Nstep 4 / | NH2 \

[ -~ E2\ N vii ﬁﬁ@l,hﬁkﬁ%rﬂ]ﬁ“%ﬁa@dsse{vs!\l

Compounds of interest were assayed in a kinase buffer that contained 20 mM
Tris.HCI, pH 7.5, 10 mM MnCl,, 0.5 mM dithiothreitol, bovine serum albumin at 0.1
mg/ml, poly(glu/tyr, 4:1) at 0.1 mg/ml, 1 pM ATP, and 4 pCi/ml [y->"PJATP.
Poly(glu/tyr, 4:1) is a synthetic polymer that serves as a phosphoryl acceptor and is

purchased from Sigma Chemicals. The kinase reaction is initiated by the addition of
enzyme and the reaction mixtures were incubated at 26 °C for 1 h. The reaction is
terminated by the addition of EDTA to 50 mM and proteins are precipitated by the
addition of trichloroacetic acid to 5%. The precipitated proteins are recovered by
filtration onto Packard Unifilter plates and the amount of radioactivity incorporated is
measured in a Topcount scintillation counter. \

For the preparation of recombinant HER1 and HER4, the cytoplasmic
sequences of the receptors were expressed in insect cells as GST fusion proteins,
which were purified by affinity chromatography. The cytoplasmic sequence of HER2
was subcloned into the baculovirus expression vector pBlueBac4 (Invitrogen) and was
expressed as an untagged protein in insect cells. The recombinant protein was
partially purified by ion-exchange chromatography.

The instant compounds inhibit HER1, HERZ, and HER4 kinases with ICsg
values between 0.001 and 25 uM. Preferred compounds have ICsg values between
0.001 — 5.0 pM. More preferred compounds have ICsy values between 0.001 — 1.0
pM. Most preferred compounds have ICsq values between 0.001 — 0.1 uM.

A HERG potassium channel assay may be used to screen compounds for

HERG activity (see Caballero R, et al., Direct Effects of Candesartan and Eprosartan
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/ RBORLHNRL HN\ step 5 N NONX 2 N J HXRC\
NN J RX ix wherein E2 is an ester and X1 is a

wh2a00e984314 25 WO 2004/ 054514 PCT/ US2003/ 039542 PEX/8§2003/039542

10

15

20

5-Ni troi ndazole v can be alkylated to give indazole

vi. This can be accomplished under a variety of
c stidhdemem & lored P oigssin ehanpglsdaealvedgn & grvisec fegolgrizgtion,

pat ' , e le@ P lrica I |

P NBRELIFPEARABNGLE v"6h, N aRPRORTO G, LG, preforred
t conippuads lizve powel HER Grassayi acteitypl e vii under standard
condi ti ons, such as, hydrogenation of vi over 5%

pl ati num on carbon in ethanol. 10 Step 3 Treatnment of
5-am no-i ndazol e deri Vajdth&deéf Prébhfatidhe

4- hal o- yrrolotriazine‘TV“ET‘Tﬁﬁ%TTéﬁﬁérature in the

pr esendeertsin eorhpamds of forawlaNakiCEenstallybieareénareshaogerding to the

a ol vent, such acetaonitride qj! -t he coupl e

o SRR S EROMRad of GBI 1 155 Siomental
dgfrepyariti oteinformiatien 8ag a6 He Fbudba&ofRyidiab 108 pité@ragplication serial
viii. Steg 4 The carboxylic acid ester viil can be,

s dpwrher 083 7Byp29 fidesk Mavd 8,14 00R 2ad prismational applicafipn published under
a 3

£ e PHSnEChdteklin Trecl B P Py bR AF Pt sBtn Nimper WO

c MBHXPZD] eoth hewtin ncorpbmpedbyGeferarcsi on of t he

carboxylic acid ix to the final product x can be
acconpl i shed under a variety of conditions. For

exanpl e, the carboxylic aci &chémedn 25 be converted

to the correspondi ng i socyanate via Curtius

rearrangenent by treatnent with an appropriate azide
such as di phepyl phosphorazi date in the presence of a

base such a—s&g{ hyl am ngts\?]'he intermadi ate  gep2

i socyanate_. S en trapped th the /Aappropriate
nucl eophil e s Has an al cohol” or antr® o give the
correspondi ng urea or urethane x. .

R! 0 ]! Xt
‘ step 3
@Hﬁ e Y
N_ —
~N \\ N\N)

i iv

wherein E1, E? are ester groups and X'isa halogen

Step 1

The first step of Scheme 1 is accomplished by treatment of a 3-alkyl-1H-
pyrrole-2,4-dicarboxylic acid ester i (T. D. Lash et al., J. Heterocyclic Chem., 1991,
28, 1671) with a base such as potassium t-butoxide or sodium hydride in an anhydrous
solvent such as THF or DMF followed by an aminating reagent, such as O-(2,4-
dinitro-phenyl)-hydroxylamine (T. Sheradsky, J. Heterocyclic Chem., 1967, 4, 413) or
chloramine (I. P. Sword, J. Chem. Soc. C, 1971, 820) to give the pyrrolylamine ii.
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30 In addition, other conmpounds of fornula | may be
prepared using procedures generally known to those

w@Riokbegi4 n the art. In particular, the foll ow@rus2003/039542

exanpl es provide additional nethods for the

pr%gaig?ti on of the conmpounds of this invention. -26 WD
2004954514 PCT/ US2003/ 039542 Exanpl es The invention
will no e PaleE i ng
exanpl e\g(h g?yﬁm %ﬁhgg?géééf er rtgé)(éeér%’ggéﬁ %ﬁ%@sﬁ%ﬂ%g

i npemolotmazindink iii.enper at ures are in degrees Cel sius

(© wunless otherwi se indicated. "HPLC Ret Tine (Rt)"
is the 5 HPLC retention tinme that was obtai ned under
s5thegtdgd | owi ng condi tions: Hypersil C18 BDS col um, 250
X 4.6 M 5 m a detection wavel ength of 254 nm and
a flow Cempoynd iii isiconyerted o hidrwde-pyraloiréazinedy b9 Gestifg with the

0.1 % 1trifl tic id in t.er, 10% acet.onitril.e
(sPabhiacs PGB b St v b oo ARG ieifea by
acatagtifiivith pisplorts SxyeBRrids € drHeat-halbpyaelowidyitdivCan be

all gradients started with 10 100% sol vent A (10%

Me epIvetigddntp compounds aroutlingddnSchemed: t h 100% sol vent

B (90% MeOH, 10% H2O, 0.1 % TFA)], flowrate

(.L/mn). WV detection was al ways conducted at 220

nM 1H NMR spectra were recoSc¢heehes2 roomtenperature

on a Bruker 300 M Hz 15 spectroneter in CDC13 unl ess

ot herwi se stated, and tetranethylsilane was used as an
internal standard. Optical rotations wer et er m ned

usi ng a Perkin mer deAarilneter. NNg points

were deter ' On a Barnstead Ther nenMelSfed 11

mel ti ng NSeiM—~apfar at us and ar e Ngacorrect ed. 20— Phese
exanpl es are |llustrative rather thanviimting and it

is to be understood that _there may be ot her
embodi nents that fallRwitfin the spirit and sco
the invention as yredNhy the clai ns appends
hereto. -27 WD 20 14/)PCT/ US2003/ 039]
1rPh N/N bli‘B@HNN HWO- O N)R' HN

\ iv S A step 4
NH / —_— E N\ N /) ———
vii step 3
viii
/—'—R

wherein E? is an ester and X' is a halogen
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HC1 NH
[5-ethyl-4-[[(1-phenyl net hyl)-1H i ndazol - 5-yl ] am no] py
wo e@hobB14-f] [1,2,4]triazin- 5 6-yll-carbam cP@DUS003/039542
(3S) - 3- nor phol i nyl net hyl ester A
1-Benzyl -5-Nitroi ndazole. ~Ph N /N Q2N 10 A 12 L
3- §tsgked round-bottomed flask was charged with DVF

(2L), 551«3&& w@wﬁgg&%&dégg g@izgenzy is can be

pot assi um car bonat e brom de

( Zwompllihéﬂﬁmdei 3 vavisy bfmmdﬁtdﬂe,cfot exelnt;ﬂe Hyi etk a mixture of v,

suspensi on % rate as to tai.n the t ature

e PO R FarDpRRle A bSPTIR RN ALAeBE B ORE- mi xt ur e
515 was heated to 75 C for a further 8 hours, the

reaction being nonitored by TLC (Si 02, 1:1 ethyl

ac8tepte : hexanes). The reaction was then cooled to

room t epperat ur wat er dded and.t he r.esulti

Loy TRF Pl Sh ettt o, B RE Sl tnd Sl SRV under
r estbhdard gondetidre\\suehlak d@d@éﬁatfdnl df&i 6erah F&ﬁﬁuﬂfdnﬁﬂr&tn in

45 C and 5mm Hg vacuum for 48 h. This afforded 424 g

of ethanolo5: 1 ni xture of 1- and

10 2- benzyl - 5-ni troi ndazol es as 20 determ ned by HPLC
analysis (Rt 1-benzyl = 14.9 mn, Rt 2-benzyl =14.1
m 8jep 3This material was then split into four

appr oxi teI 1 bat c es nd each_batc dj ssolved . . .
" acet Of %}f@?g@?mnm srevarwy vilaith ﬁ’eﬁ* balergurrolotriazine v
sl &%bfmél&nﬁerﬁﬁﬁ@ﬁixythe ﬁfers@rﬁ@‘of Abh&S sush b Khied, ¥ tr?&hylamme ina

additional ™1 hour at roomtenperature the résulting
sosalvent suedras atetonidwile gives theagraipled uodnctiviiie d-IeaTlhg yl with a 5-amino-

proges fforded nmbi ned t ot al
15 D ens iy aes i e GBS Ps Semse it pfip abfora Vil *°
1- benzyl - 5-ni troi ndazol e, which was 92.1 % pure by

HPLC anal ysis, the mjor contam nant being the
2%@9 derivative. "HNVR 8 = 8. 72 (d, J= 2.0 Hz, |

) e d =9 2.ang 2 Hz, .
57 16, ?h G Phing b il MR sty iR o i Lbase such
14aanmgeo. sohrtidfiol 0.1QHBaA Zlydni dettifiel By fredfhentNvitiNan E8such as
20 10HCl to give the carboxylic acid ix.

Step 5
Conversion of the carboxylic acid ix to the final product x can be
accomplished under a variety of conditions. For example, the carboxylic acid ix can
25  be converted to the corresponding isocyanate via Curtius rearrangement by treatment
with an appropriate azide such as diphenylphosphorazidate in the presence of a base
such as triethylamine. The intermediate isocyanate is then trapped with the appropriate

nucleophile such as an alcohol or amine to give the corresponding urea or urethane x.
30 .. . Inaddition, 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.
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A 500 nL Parr hydrogenator bottle was charged with

1- benzyl -5-nitroi ndazole (30.4 g, 120 mmol ), absolute
weedanddsi{ 240 nl) and 5% pl ati num on carbon (1PGI/YS$2003/039542

50% wet). The bottle was placed on a Parr

hydr ogenati on apparatus, the bottle pressurized with

hydrogen to 50 psi and the bDE¥amelegnook until the

upt ake qfe Mﬁﬁ&?ﬂ/ﬂi‘-{%&%@%ﬁﬁler Egs%nf)e@f)fﬁfegf g(f)wfn%%vo king

bottle were then transferred to a roun ott neé

f | axdmples(e)y whithtase prsarcedi emttodinger89oBhe ndention.t Agenperatures are

and rapidly flltered through a celite pad. The filter

c akedagaess et °@) uhlest dtherotise(indivatey. “HHt(éRe(”zm (Ri))is the

5 o TpLR e ienBel e oo optaibilrtep RS g pnditidt
r e%&ﬂsﬂ@:ls(ﬁmsiéomﬁﬁlezsﬁah%trﬁﬂl ?xmﬁ' '&&&Elbﬂavavaeggth'a?zﬂmn

solids dried on the punp f . Three addi tional
r edta flow ratgred I\mk/mmaﬂrlumdr gmtileuh@lﬁﬁo% del Petifluoroacetic acid in

e Dlep 392 sl ittt o0 37 D808 RSB SR i Lg%
wWhiagdtordate fo? 5%@&@! dskd. Fdr Yo stuby HPoE ) At gfa&l%)t@ staktbd with

Filtration and i ng _under reduced ressure(

10 o1 { Ui Retinen b (Y DO REOL Pl Edypubemicdsnith |(ihtolvent B

ye é()@"“]\/%‘z@ﬁ q’%/zﬁ}dypgl % ééﬁ 1ﬂ8%£te (@L% d%\/ydquct%ﬂ was always

Hz¢orit]ld}ctedﬁtml)1(m[d J=18.8, 2.1 : 5.52 (s, 2H)
and 3.56 ppm (bs, 2H) HPLC R 91mn mz = 224
(MtH) + -29 WD 2004/ 054514 PCT/ U82003/ 039542 C. Met hyl
4- (mﬁqnzs betrhivdr8 %%med%t yd@meﬂg)erém%toma! B0k R ﬁz
] , 2, 4] triazi ne-6-car box ~- - N/N H3CH
I5N SH@UQl@eM ln) CDAll; wless ch_erwxsg sidtedoartdoetramethaisianeasas used as an
char t h X
ci PP shirtp Stodieat jafiond v Rinincil vsine 4 Relip Elpse
( 2§ol@r1@eteil 1Me[ti-ifg%olnts Wetdiddi@n{igetbon ABirm8REd Thermolyne MelTemp II
di i sopropyl ethylam ne (11.8 g, 91.6 nmol). Phosphorous
oxYeHmgmonY appdatys agd arp3mepmiestad- was t hen' added
drop-wi se at roomtenperature (exothermc). Once the
10 addition was conplete the reaction m xture was
20 heat ed Thest@RarGplepareDudirasive Ankdrytdarslimitingaind ad is gobd uldlerstood

AT n% I‘?}%} l?edothgraetmlgo ?mgrtltggﬁalt Pt n%t grtfne splrr%ta a‘tjndbs%gge of the

invention as defined by the claims appended hereto.
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consuned (Rt starting material = 10.6 mn, Rt product
=15.2 mn). The reaction was then cooled and slowy

w@ouneshsint o a m xture of saturated sodi um hydPOES2003/039542

carbonate solution (500 nL), toluene (500 n.) and ice
water (350 nL). After stirring for 30 15 m nutes the
organi c | ayer was separ at ed Exampledhed with saturated
sodi um hydrogen carbonate solution (500 ni). Drying
over sodiumsulfate, filtration and concentration

afforded 30.5 g (>100% of crude nethyl ///Ph
4-chl oro-5-et hyl pyrrol of 2, 1-
f]1[1,2,4]triazi ne-6-carboxylate. This P P%I was

di ssolved in acetonitrile (800 ni)
charged to a 2L round bot d fl
carbonate 20 (15.1 g, 180 ol
5-am no-1| - benzyl i ndazol e (27.
added foll owed by additio
The resul ti ng sgspensi
tenperature foy 16

1 nmol ) were then

ceiﬁq;%jile (400 ni).

S Irred at room
PLCHanal ysis after this tine
i ndi cated that \ a oxi mately 17%af; the starting
i ndazol e remai ned.”"The m xture was then heated to
r ef[$Jéth3ﬂ-‘ZlF[[(-l-ﬁ‘ﬂen@rﬁh@thyMIMnddzHF—S@'ﬂahiﬁ%p@frdl&‘{Q 1-f][1,2,4]triazin-
starting indazole remained. After 25 cooling, t he
m xture was éoﬂb@ﬁfh@!‘é@%’m@ﬁ)r%méﬁh@lwlmamlP$t9'hed
bet ween net hyl ene chloride (800 nL) and water (300
m.). The | ower organic |ayer was separated and washed
f uAt her 1\Benay&Ntro{ndla@olel ) . Dryi ng over sodi um
sul fate, filtration and concentration under reduced
pressure afforded 51.3 g (100% of nethyl 4-(1-benzyl
-30 WD 2004/ 054514 PCT/ US2003/ 039542—ph
1Hindazol - 5-yl am no) -5-ethyl pyrrgko[2,1-f][1,2,4]tria
zi ne- 6- car boxyl at e, whi ch [Sedh Wi t hout further
purification. 1H NW\R 5 = 8108 (d A= 1.5 Hz, 1H),
8.05 (d, J= 0.7 Hz, 1H) O 99(s, 1H), 7.93 (s, 5

101H), 7.18-7.43 (m 7H), 5.60 (s, 2H), 3.88, (s, 3H),

15

20

3.33 (g, J=7.1 Hz, 2H) and 1.39 ppm(t, J= 7.1 Hz,
3H). HPAQ2ME: 3mieked noimd-bottamed ARK WdshekrgeDwith DMF (2L), 5-

4- (1-Benzyl - 1K i zol -5- yl ami no) - 5- et hyl ro

[ opsrate 0 2. 1B BT okl SRk e (TS ol 5 ol Benzyl

N bﬂNmih‘BfBb‘FgL\'l 182601 Nwad then abitiddebNd stftrddlubiRRzish ata rate as to

H i ndazol - 5-yl am no) - 5- et hy| %rrol o[2,1- _

f ] paintain thertempergbrg belawiidx (- dPrce(thba adlitgon wasicomplbte themixture

di | Mz b n 5. the sol ution adde .

tovae AR s Ut { BRART bl it e B i Gion

conhdexise bcetate : hexanes). The reaction was then cooled to room temperature, water
(2L) added and the resulting slurry stirred at room temperature for 0.5 h. The
resulting yellow solids were filtered off and dried at 45 °C and 5mm Hg vacuum for
48 h. This afforded 424 g of a 1.25:1 mixture of 1- and 2-benzyl-5-nitroindazoles as
determined by HPLC analysis (R; 1-benzyl = 14.9 min, R; 2-benzyl =14.1 min). This
material was then split into four approximately 100 g batches and each batch
dissolved in acetone (470 mL). Water (156 mL) was then added slowly as a steady
stream. After stirring for an additional 1 hour at room temperature the resulting solids

were filtered off and vacuum dried. This process afforded a combined total of 126 g
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Met hanol (250 nlL) was then added to the flask foll owed

by a solution of lithium hydroxide nonohydrate (60.8
wW@2001/0861401 ) in water (300 nlL). The reacti on MEFUS196351039542

heated to reflux for 20 hrs. HPLC analysis of the

m xture after this tine indicated that the reaction

waét lcesd] lebazylrpraitraindazplsnwitish wasdR- Ic'éausibaHE L faalysis, the
d Wt

2R B B B e and the

resulti ng sol ution extracted wi th ethyl acetate (2 x

00 _nl). Hydrochloric %;'% hen added t
aqﬁé\{MRséﬁﬁ T4, A3 0 s bHD 2 541%§ 206 8eited: 2 @ﬁ.%o Hz, 1H),
> L?Zglbrof?oa IH é}%eﬁng%r%ﬂlﬁﬁ’ ?félr)'el&ﬁ)ggk %j'éﬂgem fter cake

was t hen slurrled in ethyl ether (1L), re-filtered and

dr ffordi 29.2 4 25
benngA‘ﬂ‘F‘ﬁ'ﬂ%SEH “Big"?i’lfém no) - 5-et hyl pyrrol o[ 2, 1-f]
1 2 4] triazine-6-carboxylic acid. The filtrate was
corrbl ned with the original ethyl acetate extract and
the solvents renoved under reduceq_Pléssure
Purification of the residue by r'Nuratlon with a 2:1
m xture of ether and et hyl at e f\1500 m.) followed
by filtration and dryingyy ded”/
PCT/ US2003/ 039542 a fur ther 13 4 g of the desired
10 acid. The conbi ned tot aI y| eld of 4-(1-benzyl-IH

i agi né-s900RT BBy sceor e ySe gisgeed B vl Spptroindazole
gatam %I IZbQﬁImQ% Aﬂﬁt@aﬁmioy (zztfo rﬁﬁ) £nd> 5% ngﬁ% %ﬁ&r@&ﬁ( 5g,
8 i%(vzet) Tgh@) bot@e Was plgcedlom 2 Pa?rr Ydrbaenaaﬁn apptaraﬂzs ’t11eH)ott1e

dl’zic%ggtplzhydT%fﬂ 90!75 0;351 3 Em%n%ﬁ%%%ook gn%lgth% gpt’alé?_ﬁ)f hydrogen

15 3 Be'ésc(dq Thbcohteatshbs, the?b'l)ttle anrek theﬁ ﬂa@dfﬂ’re{d to aJFL rBuﬁd bttomed flask,
3H), HPLC R =12.2 minh mz =4

( Syaqmy f&aséww%télm e Ccylrdem@egmnqdramquy ﬁiftﬁrgd through a celite
S e B8 BERRL SR BRRREE0UR) | AREIE% b)) vas cen

ubi'ster,
Chadded Sothe fReatkiand Theanasulting subp@isjonirred fér Shdur8imarcice bath.

T PO e -
20 St K. Thge WaStiORY Wiudhith RRR IRk deME€out3dr idesticaBedhditions. The

mol ) added. After 15 mnutes at roomtenperature the
s ofout peparaigBatolges of slaatial ves them n@n@@dd tmglmﬂﬁﬁmf ctigle material,

3
t( Oézhn%h as Qe %ﬁrs{mpeeﬁg\f@?ré?tﬂ?le %B{ap O@IH? %‘8&{8 Hon %ds c?rymg under
ad&dﬁdzeﬂfpr&ﬂﬁrec(@ ihHpPaffbrded 690t [599%) bﬁﬂw&iﬂe@bﬁ@ohﬁd as a light
to roomterrperature and stir for 2 h. At this

W splidsecond portion of benzal dehyde (322.4 g, 3.0
75 m)I) was added and the solution stirred for 15
m nutes. The solution was cooled to 5 C and sodi um
boMphyd¥8dd985."H NIMR: & 7.82 (d, J= 1.0 Hz, 1H), 7.12-7.28 (m, 6H), 6.93 (d, J

=2.1 Hz, 1H), 6.80 (dd, J= 8.8, 2.1 Hz, 1H), 5.52 (s, 2H) and 3.56 ppm (bs, 2H)
HPLC: Ry=9.1 min. m/z=224 (M+H)"

-29.-



25 0.93 nol) added, again nmintaining the tenperature
bel ow 10 C. The reaction mxture was then warnmed to

w0 coasesmper at ure and stirred for 2h. Di et hyl BCTE82003039542
L) was added, the solution stirred 5-10 m nutes and

the et her er separated. The_ pH of _the aqueous
Ger wilet l‘]ﬁ'é'r(laBF%@ﬂ'é@ tltslaaowwanewa Ayetideyrrglal2,1-

ac:| d. F f WD 2004/ 054514
PCT/ uszgé%?%?g@‘?rﬁﬁ ?Iéé]‘g’l"t %S" solids and

recrystallization of the wet cake fromwater afforded
230 g (40 %9 of (S)-(+)-Nbenzylserine after drying
at 45 C overni ght. [a]25D+48(clO gM HO ). Mt =

218-226 C. 1H NMR (D20): s = 7. , 5 4.34 (d,
J= 5.5 Hz, 2H), 4.02 (q, g{t\o H)yNand 3.75 ppm
(t, J= 4.4 Hz, 1H. [ rep

(S)-(+)-4- Benzyl nor phoI i n-
HO2e N O Ph 10 This mat prepared by the
procedure reported MeD,B ;f Foubl ster, A J.;
Wight, B. J. Chem Soc. rans. |, 1985, 2577.
A 5 L 3-neck round bottomflas was charged with
S(9)-(+)- I\I-benzyl serine 15 (229 g, 1.17 nDI) sodi um

hyd d
r gsLloi( : %31 ﬁtoﬁgé ﬂ@glgf’%%d?agg%tgw R #)elﬂ??’lc e?’§ﬂ'3 A-
chﬂmydldq;yhbmzcl Q11,24 foriamhe-6- cmgﬂa@r(gpwgelahmﬂy Eﬂélﬁene (375
to maintain the tenperature below 4 C. After additio

walil) eadrphisapeonyidhylaniei(bh8\gall s el g Phesphorous skyebdpride (20.7

T g A0 S SRR 0. one
10 exmddﬁmnmmeo@ﬂe@hheereaﬁmbrand(mhevasémmbd onl1 00t 20 e Analysis
t OO R HP hCdnaea e the Sttt Bprial b igen sompletcly

hogrRumEQ Ok | s‘ﬂeﬁﬁﬁ@ma’fe@iﬁf& e rsnﬁrnakyﬁ%dﬁaummﬁu{;y The reaction was
acidification to pH 1 with 37% hydrochl oric acid

r eanreeled and slewhiopaveed into @fnlﬁuxemfcsnmmtcd gndium hydrogen carbonate

ﬁier C§E8 m\/\Igg{O‘f Nt amE 51 THCcE g\yﬁi dmﬁ‘; éfter ‘;‘It-%ng for 30

15 f | infir@itexcthe afgdnjcheyefr leats @qiaeatecomﬁlewas}ea with saﬁu@ed' kdWudthydrogen
t he resultlng solid _afforded 68.

(ST pasobiay P Rb MBoIFHRG oversodiatie lFiafiFtionsnd cggeentration

N

5. 1251 2.d]tridzing 6-caritdxylateH) Thigima®righwasdysolwddn ace&unna(soo mL)

(B0 s S B O S PSP 03, S33R A2 Bogen carbonate

20 hydroch 180 ntBoPand 5-amino-1-benzylindazole (27.8 g, 124 mmol) were then
added followed by additional acetonitrile (400 mL). The resulting suspension was

- ong- 3- carboxyllc acid O

then stirred at room temperature for 16 h. HPLC analysis after this time indicated that
approximately 17% of the starting indazole remained. The mixture was then heated to
reflux for 1 hr after which time only 5% of the starting indazole remained. After

25  cooling, the mixture was concentrated and the residue partitioned between methylene
chloride (800 mL) and water (300 mL). The lower organic layer was separated and
washed further with water (300 mL). Drying over sodium sulfate, filtration and
concentration under reduced pressure afforded 51.3 g (100%) of methyl 4-(1-benzyl-
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HOB\\\,. C HA Ph 5 This material was prepared by
the procedure reported in Brown, G R ; Foubister, A

wa 2004084500t , B. J. Chem Soc. Perkin Trans. |,PAP852003/039542

10

15

20

25

2577. A5 L 3-neck flask was charged vvith
(S).-(+)-4-benzyl norphol i n-5-one-3 arboxylic acid

( 153-1pdazgl-131am3ng)- Sﬁmyaqyrir;@iqi%al n%[lels‘é]t@azgne-@rceeomﬁt)e which was

a Iutlon was cooled to 0 C and a

Z%Sgﬁﬁ}ﬁgéh%é ranetl met hyl sulfide conplex in THE

(1.6 L, 3.20 nol) added dropwi se to the reaction

flask. The reaction_initially éothermedto 12ﬁ§a%
%fh“vé‘%ffér $a8ddndz LilzolidesPsdd 41 0d HznlitoxPhdt-di). 7.93 G,

f Neg@ the L

sta Illgeﬁagfm 1§t5'c® gﬂgf ?rgv s%gja% 53 @a‘ée?p%aﬂw&d”g

reppm(u,ﬂiq &bHat 38n MBECRedd.0ouimr 11/z5 427 (M)t ai ni ng

the tenperature at 5-6 C. The solution was then warnmed

to room tenperature and brought to reflux. After 6

hODr S ad-(1-Bkhiy- lt}h-@ndafaz@Psly@iinﬂﬁ?-SC&R&?§rlttﬂo 21109[1,2 1triazine-6-
rrperature and then placéd in an ice/Salt ath Vit er

(600 m.9arhexylicctddl  drop-wise at a rate as to maintain

the tenmperature below 10 C. Again rapid 20

ef fervescence was observed. The reaction sol ution was

then concentrated and a 2N sol ution of/—slﬂldl um

hydroxi de (1 L) added. Extractiop-withyethyl acetate

(3 x 1L), drying over MgS™4, f

concentrati on gave a Ye '

up in ethanol (2 L) an

sl owl y added. The additi ons, idresulted in an

exothermto 45 C andig, Q e feéJvescence was observed.

After 25 sitting for appr ly 10 mnutes, a white

precipitate began to form The m xture was cool ed at

4 Cfor 3 h and the solids filtered. The filter cake

Sﬁiuﬁaﬁ%&yﬁ%ﬂ L ae et S B

F%El(z A 6%hrb3xﬁmér(sw e 2lnaly pastissdved in THF (750 mL) and
rochl ori de, which was used w thout further

p u’fhf: solution agded taa 2igrond botiemsd Aagiceruizped g ommEys condenser.

| APl s Hoen A0 VB AR88 3 ooy Wi

4. Rtrdxinle Dbhohyllr4l€ (§§ g 2145 moB. iﬁ@vafﬁer&%(( mL)3Thy reaBtldkﬁwas then

g e_atle_d;;;% geafﬂgcoqgaﬁ@ H%? ﬁ@ﬁ% Iajgﬂ:%siiq gfetﬁgr g@ﬂr I’[@Q He}edndmated that
t b reaBlbY Wa®8diBplete. The reaction was then cooled and the mixture

concentrated under reduced pressure. Water (200 mL) was then added to the residue

~hs-0i |l was taken
rochloric acid (200 nl)

and the resulting solution extracted with ethyl acetate (2 x 100 mL). Hydrochloric
acid (2N) was then added to the aqueous solution until a pH of 3-4 was obtained. This
resulted in the formation of a thick white precipitate, which was filtered off. The filter
cake was then slurried in ethyl ether (1L), re-filtered and dried, affording 29.2 g of 4-
(1-benzyl-1H-indazol-5-ylamino)-5-ethylpyrrolo[2,1-f][1,2,4] triazine-6-carboxylic

- acid. The filtrate was combined with the original ethyl acetate extract and the solvents
removed under reduced pressure. Purification of the residue by trituration with a 2:1

mixture of ether and ethyl acetate (500 mL) followed by filtration and drying, afforded
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O HOB\\\\ N Boc 10
(S)-(-)-4-Benzyl - 3- hydr oxymnet hyl nor phol i ne

whyanostsiori de (35.0 g, 0.144 nol) was added POI/ES2003/039542

m xture of et hyI acetate (250 nL) and 2N sodi um

B30 o b ALt S Pl B o 1

th 4) f
Dot S B T v
di ¢80%0barak the oBderinl gadmﬂlBL(Ecpu)itjanﬂ%Iﬂé above fi I trate.

The flask was then purged with nitrogen and pal |l adi um

on carbon (1.50 g, 50% wet, 5% pall adiun) added. The

5 M ONIp-e240848 e EXER gﬁmgs)ak =4 (s Of f‘XﬁgQ&eﬁ{), 8.14 (s,

15

20

25

unti upt ake ceased Filtration o
m XHr&04 (s dHYHY.27 @hd =of.4 HeL 1y 787dsclihy &ror(ds 7 19.00Hz, 1H), 7.51

h ijtgate v, -
(R APRATS Ry 747 Pl . 3540 BB 0y 72 i 20
acaﬂdueut ppRUtY) = 931 BE, FH, HRPRCE Rl atDvanii. ehg.= 413
anal ysi s of this material revealed the presence of
approximately 5%di-tert-butyl dicarbonate. This

ol rityed to affect subsequent

cggjn st “?eaﬂé@g?nzﬂa% erial was used w thout further

purification. 25 [a]25D -56.2 (¢ = 1.0, MeOH). Mt =

78-80 C and 208-240 C (two endoth I_g] events). 1H
8 (

NVR 8 = 3.71-3.97 (m 5H), m 2H), 3.15
(m 1H), 2.61 (t, J :53Hz H, and 1.47 ppm (s,
9H). (S)-(+)-3-hydroxyneth Im%r\ oI I ne-4-carboxylic
acid tert-butyl ester was pre ted in sinilar

fashion starting from D-serine and was obtained as a
white solid. -35 WD 2004/054514 P P}LJSZOOS/ 039542

[a] 25D 58.3 (¢ = 1.0, MeOH). Mot = 77-79 C. 1H NWVR 8
= 3.71-3.97 (m 5H), 3.41-3.58 (m 2H), 3.15 (m 1H),

2. 61 (t ThikmaerdalWas pkPared@¥yckhd pfobe@RBréported'd Braivl, G. R ;

Preparati on of

3- Fpuhister, é¢. Hy (Wriglit] B- (. sFHemy SowtReykiy Thddsi HAA8%I2557.

ylJam no] pyrrolo[2,1 f] [1,2,4]triazin-6-yl]anm noj
carbonyl] oxy] net hyl]-4- norpholinecarboxylic acid,

(3S) - 1Al5 disamdchyb@idiitoasl@k wddlthafded Withth-Sertld (B3 £,73.0 mol)

and 2N sodium hydroxide solution (1.5 L). Stirring was begun and benzaldehyde
(322.4 g, 3.0 mol) added. After 15 minutes at room temperature the solution was
cooled to 5 °C and sodium borohydride (35.0 g, 0.93 mol) was added in small portions
s0 as to maintain the temperature below 10 °C. Once the addition was complete the
solution was allowed to warm to room temperature and stir for 2 h. At this point, a
second portion of benzaldehyde (322.4 g, 3.0 mol) was added and the solution stirred
for 15 minutes. The solution was cooled to 5 °C and sodium borohydride (35.0 g,
0.93 mol) added, again ﬁmintaim'ng the terriperature below 10 °C. The reaction
mixture was then warmed to room temperature.and stirred for 2h. Diethyl ether (1 L)
was added, the solution stirred 5-10 minutes and the ether layer separated. The pH of
the aqueous layer was then adjusted to 6 with 37% hydrochloric acid. Filtration of the
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OONN- O 10 AS500 nL round bottoned fl ask was
charged with dioxane (200 m.), 4-(1-

whenwzph4si4 i ndazol - 5-yl am no) - 5- et hyl pyr r ol o[ 2pAF/U$5003/@39542
, 4] triazine-6-carboxylic acid (14 g, 35 5 nmmol ),

d| phenyl phosphoryl azide (12.1 g,
t rlieéltl 1Hpg setdsaend (@prys@allgzatwa Oéthﬂﬁi‘ﬂ C}ik%tﬁélmﬂﬁ%@‘e%fgﬂdﬁlﬁb?-w g (40 %)

d 15
SRRy AT e A g sl P G SRR erper atur e
was then raised to 80 C and tent- butyl (R) ( )-3

gXy- nmet hyl nor phol i ne- 4- car box 67.7
rm%ﬂ;s A Gar T bad FIG) bt ¢ BR300 ?HNMR%@&%MH (s, SH),

S 11 ORIEd T R dtronry £ (% oG AR pufR, BaTEh s - 44 1z i,

concentrat ed under reduced pressure. Purification of
the reS| due by silica gel chromatography, eluting wth

0 Preparaiigreel{y)-(htdBengylmorpholing-one-Hearbogglig acid
3-[[[[[5 ethyl-4-[[1- (phenyl methyl) 1 H-|ndazol 5-yl]
am no]lpyrrolo [2,1 -A[ 1,2,4]triazin-6-yl] am no]

carbonyl] oxy]nethyl] - 4-norp necar boxyl i ¢ aci d,
(3S)- 1, 1-di net hyl et hyl ester as i/hlte solid. HPLC

R = 13.8 nin. 1H NVR 8 = 8 7.92 (s, 1H),
7.06-7.47 (m 8H), 25 6H4);C bsN ;05. 60-(8, 2H),
4.39 (m 3H), 3.85 (m 3H), 360(m 1H), 3.48 (m
1H), 3.23 (m 1H), 2.84 (q, J= Hz, 2H), 1.44 (s,
9H), and 1.36 ppm (t, J= 7.6 Hz, 3 -36V\D

10 2004/ 054514 PCT/ U82003/ 039542 J. Pr epar ation of

5-ethyl-4-11(15ph t.h 1H i pdazol
[yr(reol gJPQ‘ TL‘%' en rre |t e%roﬁ‘H] %@38’3?#%1%@“81 Bl
/(31$)ub%terrillnr phwﬂgwlgret @%Eﬂé&%ﬁcf]’erkﬁ’ﬂ)ﬂ%d[ﬂ@% ok77le rPh
3- [[5-et hyI 4- [[

1-

[

[[[
(phen |5rf % *}%é' % %ﬁi'b%ﬂgﬁ%asé vx)él Lﬁﬁ}gé‘@'}vﬁﬁ'@y ? I\[’ %e %rme

1, 2, 4]triazin- am noj car bon

15 ol qmetgal hoxydl), @o@ﬁnﬂlydf(ﬁﬁ:‘de (58.7g,di47emblY) aeidrwzitexe(suer The
(14.0 g, 22.3 mol ) was dj ssolved in nethy

chiestlfing selption wapeanlgd farﬂj Q aslphdqroggets Chkorrhﬁp &b%oo‘heé $ gol)
ol g O S SR VoL 8] Bition s
aq{s&ﬁ’;ﬂéte?eﬁgjﬂeuéﬂdh&flm%ﬁ at 0 A€ for 30 minutes. The cold bath was then
removed and a solution of 30% sodium hydroxide (350 mL) added. An exotherm was
20  observed and the reaction temperature reached 29 °C. The reaction mixture was
further heated to 33 °C and maintained at this temperature for 2 hours. Cooling to
room temperature followed by acidification to pH 1 with 37% hydrochloric acid
resulted in the formation of a thick white precipitate, which was isolated by filtration.
The filter cake was slurried in acetonitrile (1 L), filtered, and the filtrate concentrated.
25  Drying of the resulting solid afforded 68.1 g (25%) of (S)-(+)-4-benzylmorpholin-5-

one-3-carboxylic acid as a crystalline white solid.

[o]os +52.3° (c=1.2, MeOH). Mpt =173-177 °C. "HNMR (DMSO-ds): 6= "7.31 (s,
5H), 5.25 (d, /= 15.3 Hz, 1H), 4.18 (m, 3H), and 3.88 ppm (m, 3H).
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organi ¢ phase was separated and dried over magnesi um
sulfate. Filtration and concentration of the filtrate

w@awe/ 034141 g of PCT/US2003/039542

0 oufas

15

20

25

[5-ethyl -4-[[(1-phenyl net hyl ) -1H i ndazol -
5-yl]am no] pyrrol o[ 2, 1-f]
[1,2,4]triazin-6-yl]-carbamc acid, (3 S)-3 15

nmophol t rial
Ol R SR ES SR kb e b |
treated with 1M hydrochl or|c aC|d in ether (21.7 m,
21.7 mol). The solution was styrred for 30 mn then

concentrat ed under reduced pr Drying of the
resi due under high vacuum (0 ) over ni ght
afforded 11.6 g (92% BO_

[5-ethyl-4-T[(1- phenylmethyl) ﬂilnd - 5-yl ] am no] py

rrolo[2,1 20 f][1,2 4]triazin-6-yl]- car amc acid, (3
S)-3 -norpholinyl methyl ester hydrRichl oride as an
off-white solid. [a]25D +6.7 (¢ = 0.1, MeOH). Mot
>300 C. HPLC. Rt = 9.95 min. 1H NVR (DVSO-d6): 8
9.9 (bs; Th%ﬁ&ater@al%as@%areﬂ"ﬁy thggﬁﬁe(ﬂ@ pBHEd ngBﬂéw%% R.;

1 7.49 ,

7%gubzst@11A( i V@aght B. uégihm SQCH)Pe’ km Qeaf(sdf 1985,52527Hz
3.60-4.03 (m 5H), 3.10-3.29 (m 4H), and 1.16

ppm(t, J= 7.3 Hz, 3H. mz = 527 (MH)+ -37 WO

2004/ 05AXLE 3RStk HaR0(34 OIRgetPwitl (19)- (&pﬁpﬁnﬂﬂmosﬁl@m-ﬂ bine-3-

Tablg 1 vverlf%@st hesi zed using the general _praqceedure

Predicras %&p@ 43 mol); lgmipe/(SR3 2853 poolpans THK (1.0 L).
\E;’ffge Egl@%c% %sﬁé of"%ﬂﬁd aﬂz@ %%P%fﬁorane 8&1&%‘:@ Nifide

[ |4€c6n]1plB£ IilgTHF Ih(lH6I Ir;demhinob -ad&dBdrdpwikt to the reaction flask. The reaction
[ylﬁgtlwﬂﬁ)wﬁgﬂﬂg% oy\y% J@%&mﬁff’%&eacq%ﬁ ¥p opssrd. Pnce

[ 4agpkoBaibel) Bbﬁﬂmﬁgéolﬁlotﬁ% beeR 9dddd, Me temperature stabilized at 6
yl am no) - 5-et hyl - pyrrol o]

°C and effervescence ceased. The remammg solution was added over 1.5 h,

maintaining the temperature at 5-6 °C. The solution was then warmed to room
temperature and brought to reflux. After 6 hours at reflux the reaction was cooled to
room temperature and then placed in an ice/salt bath. Water (600 mL) was added
drop-wise at a rate as to maintain the temperature below 10 °C. Again rapid
effervescence was observed. The reaction solution was then concentrated and a 2N
solution of sodium hydroxide (1 L) added. Extraction with ethyl acetate (3 x 1 L),
drying over MgSOy, filtration and concentration gave a yellow oil. This oil was taken
up in ethanol (2 L) and 37% hydrochloric acid (200 mL) slowly added. The addition
of acid resulted in an exotherm to 45 °C and rapid effervescence was observed. After
sitting for approximately 10 minutes, a white precipitate began to form. The mixture
was cooled at 4 °C for 3 h and the solids filtered. The filter cake was washed with
ethanol (50 mL) then dried under vacuum overnight. This afforded 78.7 g (76%) of -
(R)-(-)-4-benzyl-3-hydroxymethylmorpholine hydrochloride, which was used without
further purification.
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f] [1,2,4]triazin-6-yl]-carbamc acid
2-im dazol -1-yl-ethyl ester 4

wQ peb40345Benzyl - | H i ndazol -5- 536 1.26 -, Y N PCT/US2003/039542

10

15
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25

30

yl am no) -5-et hyl -pyrrol o[ 2, 1- Me f]
[1,2,4]triazin-6-yl]-carbamc acid
2-(2- msthyl-lmdazol-l- yl)-ethyl ester

1p y D

i B ey e sehyfs: BPRS) A 22 G Wﬁ.(%%sonD 3

Cﬂ{)baIXISC(daghdlﬂ) Hiz IH),I 412 1 érih- 3AT), €100y(ln, @31 £3.66-3.88 (m, 3H) 3.46
0- (CH2) 34 g4(1 Benzyl - | Hi ndazol -5- 547 12. 34
y| @il Iﬂﬂm?ﬁ% to[2,1- f] [ 1,2,4]triazin-6-yl]
-carban1c acid 3- yridin-3-yl- ro yl ester 7\

[4-(1-Benzyl -1 Hindazol -5- 547 10.59 N(CH2)3
yIHm nd)r—ei)amtiqd of((R)(9+3eHgdtoxyijethylmorpholine-4-carboxylic acid fert-
[124](31% %y?zm yl]-carbamc acid 3- yridin-4-yl-pro

est 840 2004/ 054514 PCT/ US20037 039542 Ex. # R

Cbnpound Nane [MtH HPLC Ret Tinme (mn) 8

[4-(1-Benzyl -1 Hindazol -5- 519 10.32 N
yl am no)-5-ethyl -pyrrolo [2,1 f
[1,2,4]triazin-6-yl]-carbamc cid
yr|d|n4ylrrethyl ester 9H e | -1 H i ndazol - 5-

541 12.27 0 yl am no)-5- ethyl\ er)Io[Z 1- f]

[1,2,4]triazin-6-yl]-carbamc aci dPoc

2-norpholin-4-yl-ethyl ester 10 N

[4-(1-Benzyl -1 Hindazol -5- 522 10.10
(S)-(-)-4-Benzyl-3-hydroxymethylmorpholine hydrochloride (35.0 g, 0.144

mol) was added to a mixture of ethyl acetate (250 mL) and 2N sodium hydroxide
solution (200 mL) and the mixture rapidly stirred for 15 minutes. The ethyl acetate
layer was then separated, dried (MgSOj) and filtered. A 500 mL Parr flask was then
charged with di-fert-butyl dicarbonate (32.0 g, 0.151mol) and the above filtrate. The
flask was then purged with nitrogen and palladium on carbon (1.50 g, 50% wet, 5%
palladium) added. The mixture was then Hydrogenated at 45 psi of hydrogen until
uptake ceased (2-3 h). Filtration of the mixture through a pad of celite and
concentration of the filtrate gave (R)-(-)-3-hydroxymethyl-morpholine-4-carboxylic
acid rert-butyl ester in quantitative yield. 'H NMR analysis of this material revealed
the presence of approximately 5% di-fert-butyl dicarbonate. This impurity did not
appear to affect subsequent chemistry and the material was used without further

purification.

[a]zs” -56.2° (¢ = 1.0, MeOH). Mpt = 78-80 °C and 208-240 °C (two endothermic
events). 'HNMR: & = 3.71-3.97 (m, SH), 3.41-3.58 (m, 2H), 3.15 (m, 1H), 2.61 (t, J
= 5.3 Hz, 1H), and 1.47 ppm (s, 9H).

(S)-(+)-3-hydroxymethylmorpholine-4-carboxylic acid fert-butyl ester was

prepared in similar fashion starting from D-serine and was obtained as a white solid.
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yl am no)-5-ethyl -pyrrolo[2,1- 1\
fl1[1,2,4]triazin-6-yl]-carbamc acid 1-nethyl -

woRionsiszol - 2- yl met hyl ester 11 a, (CH2)2-1  PCT/US2003/039542

5

10
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25

[ 4-(1-Benzyl -1 Hindazol -5- 533 9.90
yl am no) - 5-et hyl - pyrrol o 2, 1-
f][l 2,4]triazin-6-yl]-carbamc acid

d vl + gt S =1 1 .8 = .
RO R N 18 WO M 7 G, MR P} ¢ S
| 2l 13098 (Bn,XHy B A pymy bHP 2K 11(tf= 5.3 Hz, 1H), and 1.47 ppm (s, 9H).
1,2,4]triazin-6-yl]-carbamc acid
(4- et hyl - pi perazin-1- yl)-ethyl ester 13 N
1.(1-Bp Kzefhyl 3 Im! @3%)- -indazol-5-
am no) Pc?ﬁraﬁé'h bflﬁ-?[?g | of 2y ﬁl—’kﬁhéfyZ %] triazin-6-yl]
ar ban*yldamam]m'lzo 2,ilxﬂ[hﬂal]wazenﬁyyl]mme}camonyl]oxy]methyl] -4-

no?‘ £ ié?llhnl_él_cgr dol%ldf of'ﬂ (%53’] 11,9-d5 methwethﬁ-e(s%;ﬂ) 2

4] tri azi n- 6- yI] carbamc acid

[

y

[

2

[ 4

yl

-C

[ 4-

yl a

[1,

2-( -met hyl - pi peridin-4- yl)-ethyl ester 1/|5’R‘4h\
[ (CH2) 31
y

[

3

[

y

t

y

(1
m
2,
1
4- (1-Benzyl - | Hindazol -5- 550 10.41 N °
| am no) -5-ethyl -pyrrolo[2,1 YMe f]

1,2,4]triazin-6-yl]-carbamc acid

a2 Y/,
-(2-methyl -i m dazol -1 - yljycpro yiNester 16 M
4- (1-Benzyl - | Hi ndazol -
I
r
I

ani no) - 5-ethyl -pyrrol o [2, N2 4]
iazin-6-yl] -carf amcO hyI-p| peri di n- 4-
met hyl ester - 3@7 54514 CT/ US2003/ 039542
Ex. # R Conpound B[)I\/Hrl—|] PLC Ret

\ A 500 mL round bottomed flask was charged with dioxane (200 mL), 4-(1-
benzyl-1H-indazol-5-ylamino)-5-ethylpyrrolo[2,1-f][1,2,4] triazine-6-carboxylic acid
(14.6 g, 35.5 mmol), diphenylphosphoryl azide (12.1 g, 41.8 mmol), triethylamine
(4.40 g, 43.0 mmol.) and powdered 4A molecular sieves (50 g) and the resulting
suspension heated at 50 °C for 4 hours. The temperature was then raised to 80 °C and
tert-butyl (R)-(-)-3-hydroxy-methylmorpholine-4-carboxylate (15.1 g, 67.7 mmol)
added. Heating was continued for an additional 4 hours. The reaction mixture was
then cooled, filtered through a celite pad and the filtrate concentrated under reduced
pressure. Purification of the residue by silica gel chromatography, eluting with 1:1
hexanes/ethyl acetate, afforded 14.0 g (63%) of 3-[[[[[5-ethyl-4-[[1-(phenylmethyl)-
1H-indazol-5-ylJamino]pyrrolo[2,1-f][1,2,4]triazin-6-yl Jamino]carbonyl]Joxy Jmethyl]-
4-morpholinecarboxylic acid, (3S)- 1,1-dimethylethyl ester as a white solid.

HPLC: R¢=13.8 min. 'H NMR: § = 8.05 (s, 2H), 7.92 (s, 1H), 7.06-7.47 (m, SH),

6.41 (bs, 1H), 5.60'(s, 2H), 4.39 (m, 3H), 3.85 (m, 3H), 3.60 (m, 1H), 3.48 (m, 1H),
3.23 (m, 1H), 2.84 (q, J="7.7 Hz, 2H), 1.44 (s, 9H), and 1.36 ppm (t, J = 7.6 Hz, 3H).
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Time (mn) 17 Me, N* [4-(1-Benzyl-I1Hindazol-5- 568
9.53 A ylamno)-5-ethyl-pyrrolo [2,1 N (CH2)3 f]

W 2002/084514 1 azi n-6-yl]-carbamc acid PCT/US2003/039542

10
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25

3- (4- net hyl - pi perazin-1- yI) propyl ester 18
[4-(1-Benzyl -| Hindazol - Pr2N- (CH2) fA
y [Janmi ndjrﬂgaléthw of F{%epl}y[l-&[- [i(llpl;qnylmethyl) -1H-indazol-5-

[1, 2, 4] _ C -3-
bt sOUpRRG i Brolbil LA Fiar ALk Tl-carbamic acid, (35)-3

[ 4- ( 1- BaoxphlolinytniethplzesterSmonbBydiochloridd ( CH2) 3 A

yl am no) -5-ethyl -pyrrolo [2,1 f]
[1,2,4]triazin-6-yl]-carbamic acid 3

-pi peridin-1-yl-propyl ester 20 2,? Ph
[4-(1-Benzyl -1 Hindazol -5- 499 9.97 )
yl am no) -5-ethyl -pyrrolo [2,1 f]
[1,2,4]triazin-6-yl]-carban.c
2-di net hyl am no-et hyl est
[ 4- (1-Benzyl -1 Hindazol -5- 51 xQ 2
yl am no) - 5- et hyl - pyrr ol o[ 2IN NﬁJ
[1,2,4]triazin-6-2th-ca i C ad

3-di net hyl am no- gr op estoer if
[4-(1-Benzy|-||—|—i'?=rdﬁEI |-5- 635 14%3 F N
yl am no) -5-ethyl -pyrrolo [2,1 f]
[1,2,4]triazin-6-yl]-carbamic IcHz)z acid

2- [ 1- ( B-@[[Ps-ethyl-#pi- @heﬂﬁﬂieﬂiy})-h’lf@lﬂaizom -SryBamirogrivy[2,1-
ef}‘i{i&fﬁ}rwgmé% yBenZ ?86 @yﬁ]gxifmethﬁ] 4—morpﬁ<9lmecarboxyhc acid, (35)-

1,1-dimethylethyl ester (14.0 g, 22.3 mmol) was dissolved in methylene chloride (250
mL) and treated with trifluoroacetic acid (40 mL). The resulting solution was stirred
for 18 h, then neutralized by the addition of saturated aqueous sodium carbonate. The
organic phase was separated and dried over magnesium sulfate. Filtration and
concentration of the filtrate gave 11.4 g of [5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-
5-ylJamino]pyrrolo[2,1-f][1,2,4]triazin-6-yl]-carbamic acid, (3S)-3-
morpholinylmethyl ester as a yellow oil. This material was re-dissolved in methylene
chloride (100 mL) and treated with 1M hydrochloric acid in ether (21.7 mL, 21.7
mmol). The solution was stirred for 30 min then concentrated under reduced pressure.
Drying of the residue under high vacuum (0.5 mmHg) overnight afforded 11.6 g
(92%) of [5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-ylJamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid, (3S)-3-morpholinylmethyl ester hydrochloride as
an off-white solid.

[oc]25D +6.7° (¢ = 0.1, MeOH). Mpt =>300 °C. HPLC: Rt = 9.95 min. 'H NMR
(DMSO-dg): &=9.9 (bs, 2H), 9.47 (bs, 1H), 8.84 (bs, 1H), 8.15 (s, 1H), 7.49-7.98 (m,
4H), 7.34 (d, J= 2.1 Hz, 1H), 7.23-7.31 (m, 5H), 5.69 (s, 2H), 4.33 (d, /= 5.2 Hz,
2H), 3.60-4.03 (m, 5H), 3.10-3.29 (m, 4H), and 1.16 ppm (t, /= 7.3 Hz, 3H). m/z =
527 (M+H)"
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PCT/ US2003/ 039542 Ex.# R Conpound Nanme [ MtH HPLC Ret

- pi per
5Tine

ON yl am no) - 5- et hyl
[1,2,4]triazin-6-yl]-carbamc
hyl ester 27 N=N [ 4-(1-Benzy,
11.07 vyl am no)-5-ethyl -
[1,2,4]triazin-6-yl]-carba

-yl -et

- et hyl

ester 24 \

-5- 540 9.37 H N /--\P&I/US2003/039542

-pyrrolo [2,1-
yl]-carbamc acid 2- i

éséﬁhze!siz% using the general
)3 f]

25 HN,

ester -40 WD 2004/ 054514

(mn) 26 [4-(1-Benzyl - Migblgwazol -5- 525 10. 34

]Jtriazol- 1 -yl-ethyl

[ 4- (1- Benzylrd H igndar’ol -HY 11.27 lamino 5 eth 1
i azi-6-yl] -car bqﬁb% Racb,%nyl

ol0 2,

1f] [ B-/4]t

3-[1,2,3]triazol

[4- (1-

| am no) - 5- et hyl

Benzyl -1 H1'hd

-pyrrolo [2,1 2]
acid 2-pyrrolidin- 1

/J_ﬂgH-lndazoI 5- 523
fl
c| qJ,2- [1,2,3

pyrroko [

este

opyN ~ester

y
f1[1,2,4]triazin-6-yl]-carbamic acid
3-[1,2, 4]triazol -1-vyl

- propyl

oln5- 537 10.78 N-N, sy
-pyrrol o[¥ 1-

Ex #

R2

Compound Name

[M+H]

HPLC
Ret
Time
(min)

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid benzyl ester

518

1.71}

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-imidazol-1-yl-ethyl ester

522

9.89

[[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methyl-imidazol-1-
yl)-ethyl ester

536

1.26

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-piperidin-1-yl-ethyl ester

539

11.02

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-pyridin-3-yl-propyl ester

547

12.34

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-pyridin-4-yl-propyl ester

547

10.59
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ester 30 [4-(1-Benzyl-|Hindazol-5- 544 9.89 M2N'"
yl am no) -5-ethyl -pyrrolo [2,1 f]
W 2002/084514 1 azi n-6-yl]-carbamc acid PCT/US2003/039542

2- (di nmet hyl am no- et hoxy)- ethyl ester 31

[ 4 ' zo0l-5. 536 1019

yll d%h0) - 5- et Bl - pyrrolo [2, toppopnd Name [M+H] | HPLC
1)2,4]14riazin-6-yl]-cafbanmic acid Ret
34i m d@azol - 1-yl -propyl | ester 32 ~N~(cHSls Time
[4-(1-Benzyl -1 Hindazol-5- 649 14.90 F,c (min)

agetyl ) - pi di n-4-yl ]| frph in&2 V1§ carbdmic
[4-(1- Benzyl -I H-| ndazol g 4i'Y ethyl ester

ylarg no) 5= GthyT =qpyT T ol Pl2-Bekdy I FindaZbitst 1 2z n-6royT ] 10.32
- ¢ar bam M 1- (] -y&nﬁ%s Eﬂh&*ﬁiﬁmlo%ﬂi-

yl a{h1o Lllyl pyllU‘l 1T

e (ﬁ\ﬂm A6 1§] [4; gg 1gl‘dngazol -5- 541 12.27
2-(2- pe‘t_a_zA n-1- R @ﬁ%ﬂz 11 Wo

2004/ 084514 PCT/ US2003 , Aitrla@a Vikcabamiund Nane
[ MH HPLC Ret Tine n¢1d)2-mgrzphplm4f3dﬁihw
[4-(1-Benzyl -1 Hindazol| eger 650 11.03 N o~N-(CHa) 3

yllamdno) - 5- efyhy r r ol ¢4-21-Befidyl-1H-indazol-5- 522 10.10

[1,2,4]tri ﬁ —6- y| | - cayhatihe)-5-aiybpyrrolo[2,1-

31[4-(2, 2, 2= i fl uoro- @EﬁQMﬂ&mﬁh% -¢labamic Y] ]

-propyl ested 35 [4-(1 arizlﬁbﬂ]&r&m%?a%rﬁ 553 10.70

HNO- (CH2) 3 yl am no) 5- < thﬁ%%trepl o[2,1 f] [

L2t ez 6=yt "'"'[zt’f‘f "B&nzyl-1H-indazol-5- 533 | 9.90
\ | ylamino)-5-ethyl-pyrrolo[2,1-

(CHz)z-—é f][1,2,4]triazin-6-yl]-carbamic
acid 2-pyridin-4-yl-ethyl ester

12 /—\ q [4-(1-Benzyl-1H-indazol-5- 554 9.54
Me"N\_/N —(CHa)2—§ ylamino)-5-ethyl-pyrrolo[2,1-
9 f][1,2,4]triazin-6-yl]-carbamic
acid 2-(4-methyl-piperazin-1-
yl)-ethyl ester

13 N= [4-(1-Benzyl-1H-indazol-5- 533 10.33
Q—(CH2)2—§ ylamino)-5-ethyl-pyrrolo[2,1-

f][1,2,4]triazin-6-yl]-carbamic

acid 2-pyridin-3-yl-ethyl ester

14 4 [4-(1-Benzyl-1H-indazol-5- 553 10.57
Me—N (CHp)o—{ ylamino)-5-ethyl-pyrrolo[2,1-

¢ £]]1,2,4]triazin-6-yl]-carbamic
acid 2-(1-methyl-piperidin-4-
yl)-ethyl ester

15 /\ [4-(1-Benzyl-1H-indazol-5- 550 10.41
NYN*(CHz)s—E ylamino)-5-ethyl-pyrrolo[2,1-

Me f][1,2,4]triazin-6-y1]-carbamic
acid 3-(2-methyl-imidazol-1-

yl)-propyl ester

16 Me<n [4-(1-Benzyl-1H-indazol-5- 539 10.21
O\/EE ylamino)-5-ethyl-pyrrolo[2,1-

. _ | f][1,2,4]triazin-6-yl]-carbamic

acid 1-methyl-piperidin-4-

ylmethyl ester
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acid 3-piperidin-4-yl-propyl ester 36 0
[4-(1-Benzyl -1 Hindazol -5- 636 11.13 cF)LN N

wWQ b@miosus)4 5- et hyl - pyrrolo[ 2,1 3 PCT/US2003/039542
f1[1,2,4]triazin-6-yl]-carbamic acid
2-14-(2 2 2-trifluoro- acetyl)-piperazin- | -yl]
-dthwd | ester B7 [4- (1) BenzyCommoindiName- 5- 535Mtip] HPLC
HIN yl ami no)-5-ethyl -pyrrolo[2,1 f] Ret
[1,2,4]triazin-6-yl]-carbamc acid Time
pilperi di n-4-yl met hyl egter 38 CN (min)

[ '(13' ltﬁm( -IFThdazo gﬁ? 1-Betizd-188indasB1510 O [€thgg 1| 953

ga-iodi n'1f1/|[ n 2|:4] g{“ Ei(aiz _P_?g@mﬂ ncla(zjlol2 5|-
523 10/58 N N e Hels g . i
f][124]tr|a2|n6y|] 3 Iﬁg@]paraz--

a
2411 2141triazol-1-y| - ;:B’ HI'OPYAéﬁtgl} 40 N

[ 4- (lﬁ Benzy! - ndaz ol [4:(1-Bepzyl-l Hridazol-5y 555 10.77
yllam ng) - -"é’i'@ yier ol slamino)-S-ethy}-pyrrolof2,1-

1,12, 4] tri azi n- 6-yl ] - car fhi2c]triagined-yl]-carbamic
24{pyrazol -1 -yl -et hyl esteid 24diisopropylamino-ethyl
[4- (1- Benzyl -1 H i ndazoll efter 515 9.88 H2N~~, O

yllampno) - 5- et hyT - py5r ol 942 -Behdyl{1 H-indazol-5- 553 10.55
1,2, 4]triazin: @Hé%l/gca' Pilifio)- %ﬂl 1- 010[2 1-

24(2-am rifo- hoxy hy _H3(
[4-(1-Be | Hi ndazol 193?@1;%1 - if)bal?lc
Ylimm ng@) - 5- et hY1- pYrroL&lg f?pt 124
1’2’4]tr|n7|n 6 \II'I cad acid
24( 29t hoxy- et ho ) - elﬂ% B@%@’ gyl H-indazol-5- 499 9.97
Me,N ylamino)- 5-ethy1—pyrrolo[2 1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-dimethylamino-ethyl
ester
21 [4-(1-Benzyl-1H-indazol-5- 513 10.10
MezNW ylamino)-5-ethyl-pyrrolo[2,1-

f][1,2,4]triazin-6-yl]-carbamic
acid 3-dimethylamino-propyl
ester

22 [4-(1-Benzyl-1H-indazol-5- 635 14.53

o)
:>(u\ro\ ylamino)-5-ethyl-pyrrolo[2,1-
F (CHyj f][1,2,4]triazin-6-yl]-carbamic
275 | acid 2-[1-(2,2,2-trifluoro-
acetyl)-piperidin-4-yl]-ethyl
ester

23 [4-(1-Benzyl-1H-indazol-5- 539 10.43
HN ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic

acid 2-piperidin-4-yl-ethyl ester

24 /\ [4-(1-Benzyl-1H-indazol-5- 540 9.37

N ylamino)-5-ethyl-pyrrolo[2,1-
—\\‘f f][1,2,4]triazin-6-yl]-carbamic

acid 2-piperazin-1-yl-ethyl ester

- | 25 HN’/\ ) , [4-(1-Benzyl-1H-indazol-5- 554 9.51
I\/N ylamino)-5-ethyl-pyrrolo[2,1-
(% Hz)s—-g f][1,2,4]triazin-6-yl]-carbamic
acid 3-piperazin-1-yl-propyl
ester
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- 42 WD 2004/ 054514 PCT/ US2003/ 039542 Ex.# R Conpound
Name [ MrH HPLC Ret

Ti

me (mn) 43

wQ 2004058enzyl - | H i ndazol -5- 536 12.24 N'I N ( Gr21/8S2003/039542
yl am no) - 5-et hyl -pyrrolo [2,1 f]

2 j zol—d -yl
Ecp@’f-# ster 44R[4-(1-Bénzyl - Campesad dems. 543 1034 | HPLC
Mgo yl @mi no)-5-ethyl-pyrrolo[2,1- ~N f] Ret
[1, 2, 4]|triazin-6-yl]-carbamic Me acid Time
24[ (2- et hoxy- et hyl ) - thyl -am no] -ethyl estjer 45 (min)
[ 4- ©&- Benzyt~] H 1 nqdazoll {51-Bepzd d Hl thdafbt-5- 525 10.34
yllam ng) - 5<et gy! r1 0l 91dnfind)-5-bthyl-pyrrolo[2,1-
[3]’ 2, 4]rt Ir! a |4n- |6 I]- Cf“fﬁ?,@ tria%l%n'ﬁ'{;]-carbamic
- mor phol i n-4-yl -pro .
[ 4-( 1PBenzyI 111 hdavol -a%‘-% Qgg% rofidjps F-ylethyl
yllamre) 5ot hyl—pyrrol §85L 1 i/ £1-
[1, 274] tri Nﬁ’;‘n- 6-yl{ - caI‘%)‘QﬁBEnZYé'cl%mdaz‘)l'S’ 523 11.07
24 (4-i 9 ocyw i evkmipox3-gthyl-aymglelZekt erl 47 Me
[ 4- (1- Benzyl - | H i ndazol| {H1.283@iazip-Gol]-ctBmiey || ~
yllani ng) - 5- et hyl - pyr r ol| ecid2-i,3,}]triazol-1-yl-ethyl
[1,2,4]triazin-6-yl]-caeltamic acid
[ZZL[ Ez% Egya@.gsltm/! );j tlh)[,grlngm- E!_%@l]l fgiﬂ@lﬁkol&'ﬁter 48537 11.27
- (1- Ben&yl gl H-i nd$zo iR&35-20wi olbF2,1-
%”J agi 2]0% -5-eth :zbly]r§0| 7 [?,Qkﬁ)ﬂ?@gn{ggi’]{rcarbgmic
[, 2, riazin-6-ylJ-car X 7o MR TN
1{(2- met hoxy- ethyl )~ pi %@S LElizél?I’/Ellllrr‘ré)tl AP 40 N
[ G Benzgtndazel [4-(1-Benzyl-1H=indazol-5- 537 10.78
N ] .
-N<(CH,); __(Sg ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-[1,2,4]triazol-1-yl-propyl
ester
30 [4-(1-Benzyl-1H-indazol-5- 544 9.89
MezN/\/O\/?J ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl}-carbamic
acid 2-(dimethylamino-ethoxy)-
ethyl ester
31 [4-(1-Benzyl-1H-indazol-5- 536 10.19
- N\/\”?‘L\L ylamino)-5-ethyl-pyrrolo[2,1-
N/ f][1,2,4]triazin-6-y1]-carbamic
acid 3-imidazol-1-yl-propyl
ester
32 Oyn (CHz)3.__§ [4-(1.—Benzy1-1H—indazol-5- 649 14.90
F3C ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-[1-(2,2,2-trifluoro-
acetyl)-piperidin-4-yl]-propyl
ester
33 [4-(1-Benzyl-1H-indazol-5- 584 9.48
OQ/LL ylamino)-5-ethyl-pyrrolo[2,1-
HN/'_\N A f][1,2,4]triazin-6-yl]-carbamic

acid 2-(2-piperazin-1-yl-
ethoxy)-ethyl ester

-41 -




MeO ylam no)-5-ethyl-pyrrolo [2,1 ]

[1,2,4]triazin-6-yl]-carbamc
wa2q20mmsthoxy- et hyl ) -

ieridin-4-yl

acid 2-[
- et hyl

[4-(1-Benzyl -1 Hindazol -5- 531 10.59

est ePCBH0S2003/039542

ylamno)-5. fh\ll_r\yrrnn[’)’1 ~N
f1Ex#®] 4] tri aBin-6-yl ]| car baRp@poymdNamei d [M+H] | HPLC
2{[(2-1luoro-ethyl)-nethyl - am no]-ethyl estef 51 Me| Ret
[#-(1- Benzyl -1 Hi ndazo| -5- 545 10. 61 Time
ylam np) -5-ethyl -pyrrolo [2,1- Ff] (min)
[3 i% 41 }Fﬂdﬁ@{i%; J_ég? AATBENALY H-indazol-5- t 6523 m11.03
1 - - 2)s + - ester -
2004/ 0b4%14 PET/ US2063| o84S . &H}}p}rﬁ%@ hound Name
[ MtH HPLC Ret Tine .&1%_ 25 M6y Nt - T CFD) 3-
[4-(1-Benzyl -1 Hindazo age iJr ) . uoro
yl ami n) - 5- et hyl - pyr r o| R Pippiazin-1-yl]-propyl
[ L2 4]ltriazi n-ﬁ-yl]-r‘q?_qm c acid 3
- (13%et hyV/-p\pey %i ne 4} [47(1yBenzylyH-igdaze}-553 01 3 \| 10.70
[ 4- (1- Belky! /1 Her aago ylBmis)6-athylspyrve[20.-"
yl ami np) - 5- et hyl - pyr r o| §[R2.%]tfihzin-6-yl]-carbamic
[1,2,4]triazm 6-yl] - cal badBeipatiiw4-yl-propyl
21[ 4- (2- met hanesul f ony| est&t hyl ) - pi perazi n- |
-YT3gethyb ester 54 N4 -Bbnzyl-1H-indazol-5- 636 11.13
[4-(1- 3en%\d /TP ndazo| y5miRY%.dnPSyrrolo[2,1-
yl am nppFs- ewNw @ £2 Altrihdin- -yl]-carbamic
[1,2,4]triazinv6-yl]sca gg‘l_ (35 A 40 0r0-
21[ 4- (p-cyano-ethyl)- [ (2,2, 2-trifluoro
acetyl)-piperazin-1-yl]-ethyl
ester
37 [4-(1-Benzyl-1H-indazol-5- 525 10.21
HN/\:>__7L’” ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid piperidin-4-ylmethyl ester
38 [4-(1-Benzyl-1H-indazol-5- 538 9.84
< :N_\:% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-piperidin-1-yl-ethyl ester
39 [4-(1-Benzyl-1H-indazol-5- 523 10.58
N_N/\?’f“ ylamino)-5-ethyl-pyrrolo[2,1-
( P f][1,2,4]triazin-6-yl]-carbamic
N acid 2-[1,2,4]triazol-1-yl-ethyl
ester
40 N. [4-(1-Benzyl-1H-indazol-5- 522 11.76
@Nz\% ylamino)-5-ethyl-pyrrolo[2,1-
= f][1,2,4]triazin-6-yl]-carbamic
acid 2-pyrazol-1-yl-ethyl ester
41 /\E [4-(1-Benzyl-1H-indazol-5- 515 9.88
AN ylamino)-5-ethyl-pyrrolo[2,1-
"0 f][1,2,4]triazin-6-yl]-carbamic
acid 2-(2-amino-ethoxy)-ethyl
ester
42 [4-(1-Benzyl-1H-indazol-5- 530 11.67
HSC\O/\/O\/% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methoxy-ethoxy)-
ethyl ester
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I erazin- | -yl -ethyl ester 55 f--\N
[4-(1-Benzyl -1 Hindazol -5- 599* 9.84 Meo/\,"\ j ,\
\VQhMMMﬂﬁ}45-ethyl pyrrolo [2,1 f] [ PCT/US2003/039542
1,2,4]triazin-6-yl]-carbamc acid
2- [ A-(2 zin=1- A
MIARAR [ 4- (1-Benzyl - | |ndaE@H¥@um@5$H@O 52 | [M+H] | HPLC
yllam n@) -5-ethyl -pyrrollo [2,1 f] [ 1,2,4]triaZin-6-yl]] Ret
-darbariic acid 3-[(2-fethoxy-ethyl)- nethyl-dm no]-| Time
rgpyl ester 57 NC\ [4-(1-Benzyl -1 Hindazol -5- |538 (min)
11. G2 'VB am no) - 3- et yk r-pehryRl191- amdazcnas l 536 12.24
1,2, 4]tr |N4§ t] - C§ Q@ﬂk 6éﬂﬁ-p
(cyancnet | - et yI z%gp§4tf g NC--\ N
[4- (1-Benzyl -1 Hi ndazol
y | lari-re)—5—ethyt—pyrrol-& 914311)5@20 1' 'pmpyleSter
i1, g4 triazin-6-y Caxwgniyisy indazol-5- 543 | 1021
2-(cyar Meot-hy | - ik BY)-wetyl-reselel2. 59 N *0
[ 4- (1- Benzyl M- i ndazol fB1.260@Rzined-3i}-cadagic N | ( CH213
yllam no) - 5- et hyivepyr r ol efid 2t[(2mqthaxysetuyl)-r i azijn- 6- yI |
-garbamc M acid 3-[ ( 2athetfaanes|wthdeyter
et|hyb) {1 met hyl - am P oP-BenBd11€I-indd£b1\30 2004/ 954514 10.12
PCT/ us:zogé/‘o\egs/%% # yRnfasPSuhE1- 0[2M*H] HPLC Ret
Tiime . m'\QL/B N 4- ;]-[Bgmaﬁqazﬂn 5,%] 589 1.25
F/~N_~ |yl am no) - 5- et hy| a&)ﬂ@rﬁbfﬂh%hﬂ }11 ﬂropyl
1,12, 4]4riazin-6-yl]-carhanic
46 | NC [4-(1-Benzyl-1H-indazol-5- 579 1.17°
\\N/\\ ylamino)-5-ethyl-pyrrolo[2,1-
\\/N \/}(‘ f][1,2,4]triazin-6-yl]-carbamic
acid 2-(4-isocyanomethyl-
piperazin-1-yl)-ethyl ester
47 Me [4-(1-Benzyl-1H-indazol-5- 538 10.50
e N \/\‘JJ., ylammo)-'S-ejchyl-pyrrolo [2, 1.-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-[(2-cyano-ethyl)-methyl-
amino]-ethyl ester
48 [4-(1-Benzyl-1H-indazol-5- 583 10.73
_/—NC>-—/LLL" ylamino)-5-ethyl-pyrrolo[2,1-
MeO f][1,2,4]triazin-6-yl]-carbamic
acid 1-(2-methoxy-ethyl)-
piperidin-4-ylmethyl ester
49 N [4-(1-Benzyl-1H-indazol-5- 597 10.99
meo—/" ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-[1-(2-methoxy-ethyl)-
piperidin-4-yl]-ethyl ester
50 [4-(1-Benzyl-1H-indazol-5- 531 10.59
/:7% ylamino)-5-ethyl-pyrrolo[2,1-
_/—N\ f][1,2,4]triazin-6-yl]-carbamic
F Me acid 2-[(2-fluoro-ethyl)-methyl-
amino]-ethyl ester
51 [4-(1-Benzyl-1H-indazol-5- 545 | 10.61
Me‘N \/\"/LLL ylamino)-5-ethyl-pyrrolo[2,1-
I:/\/ f1[1,2,4]triazin-6-yl]-carbamic
acid 3-[(2-fluoro-ethyl)-methyl-
amino]-propyl ester
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acid 3-(4, 4-difluoro-piperidin-
F [4-(1-Benzyl -1 Hindazol
WQ b@niosus) 4 5- et hyl

1-yl)- ro yl
-5- 575 1.23 F >CN

ester

61

-pyrrolo [2,1 f] [ 1,2,4]tri aeCnus2093/§39542

-carbamic acid 2-(4,4-difluoro-piperidin- 1-yl)-ethyl
W:t:er_“ j 52
EgHb) 3 yI anifo) - 5- et hyl - pyrempep Name £ [M+H] | HPLC
[L,2, 4|triazin-6-yl]-carbamic acid Ret
3t[(2-¢cyan-ethyl)-nethyl- amno]- ro yl ester |63 M Time
[#-(1-Benzyl -1 Hindazo] -5- 591 10.25 N (min)
yl'as3 nd) - 5- 80y - pyr (ol g1-(12BdnAYR 1H-indazol-5- 567 11.16
f101, 2| #pth a %ww%- Cga S-etRyldfirfdlo[2,1-
21 [ (2- pet hanesul f onyf - tl m%ﬁ 1]- - et hyl
Estler 54 /-\5 [4;](|1-Benz§i’ (Y ﬁs?lcglpe a4l 1121 F g
[ __?/ham P?? azi Et Ry\ll 'Pyrcrﬁ(il)\”_ fs\jﬁr, ] 2 x
[482, 2, & //\ % t hir§1: ?ﬂZYEFHzlPﬁaZiol- 1]-efhyi46 | LI15
ester 68eTY- “Benzyls- | Hainippatorthy-pysmdelzd-32| MO
st~N, (CH2) 3 yl ani no) - 5} B h3:#1ipgzinéd]-earbanic
[1,2,4]triazin-6-yl] - chadidi[4-(2NEthanesulionyl-
3t [ cyaponet hyl - (2- et hethgl$pifecaryn-1 6fhgthyl- am no] ro yl
ester 66 00 [4 (1- Benzy¢stdrH i ndazol -5- 616 1156 Me
\ 5~s5N /IN? ethyl puntgé&yi ZHdeazol 5- 593 1.09°
H11 2 | nugﬂg‘ ot
2 [cyawomathy Q%ﬂ--l Pg b] - et hyl
ester 67 N N-(CH2) 3 [4a??%e[ _z(%cy ftﬂ §xzo 51 593
1,19
piperazin-1-yl]-ethyl ester
55 [4-(1-Benzyl-1H-indazol-5- 599* 9.84
MeO/\/N\//)N/\—'é ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-[4-(2-methoxy-ethyl)-
piperazin-1-yl]-ethyl ester
56 e [4-(1-Benzyl-1H-indazol-5- 557 | 10.52
MO N\/\/z ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-[(2-methoxy-ethyl)-
methyl-amino]-propyl ester
57 NC /\N [4-(1-Benzyl-1H-indazol-5- 538 11.02
wd /\/‘>J' ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(cyanomethyl-methyl-
amino)-propyl ester
58 | Ne— [4-(1-Benzyl-1H-indazol-5- 524 | 1142
N /\% ylamino)-5-ethyl-pyrrolo[2,1-
Me f][1,2,4]triazin-6-yl]-carbamic
acid 2-(cyanomethyl-methyl-
amino)-ethyl ester
59 | Me ,,0 [4-(1-Benzyl-1H-indazol-5- 606* 10.37
' 7 ylamino)-5-ethyl-pyrrolo[2,1-
o \/\N"C”z’3—‘ f][1,2,4]triazin-6-yl]-carbamic
Me : acid 3-[(2-methanesulfonyl-
ethyl)-methyl-amino]-propyl
ester
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NC yl am no) - 5- et hyl
[1,2,4]triazin-6-yl]-carbamc acid 3
w@e@ziossis yl ) - propyl

- Py

es

rrolo[2,1- f]

ter

- (4- cyanonet hyl

-45 WD 2004/ 054514PCT/US2003/039542

PCT/ US2003/ 039542 Ex.# R Conpound Nane [ MtH HPLC Ret
H-indazol -5 6601011

Tine m n\ A8 r/l /1 Ber\'l\ll |
OaEs(-# N-(CHB3 yl ami ho) - 5- GemppundyName o[ 2, 1| dMAH] | HPLC
[L,2,4]triazin-6-yl]-cprbamc acid 3 Ret
- | 4- (2t met hanesul f onyl t et hyI) pi perazin- | -yl] Time
- pr opy ester 69 N N- (min)
E/défsnén e;i};ﬁl n 543% ﬁ Gyl OH20daAdes- . 1| 589 1.25°
[SLfi’?7 ‘ th-%/;]'ca{]gla a%tEYI lyil{r:alfyl ter 70 FB%
1] 4- cyan-e | St er 0
[4#-(1- 3en>z/yl - | H-iyndazo a%gbgé Aé k(lro 198%& CH) 3
y|_am no '\\ ~5-et h\/l PY-EF-O LTyl)'plropyl ester 5
[ 1, 61 4] tN/&21\n- 6- chbHBenzyld Heindazol-5- 575 1.23
3 [4-( 2- wf‘v\ - pYlaynQ)-5- ﬁé}’lalawﬂﬂzw- -|ro vyl
est er [ 4- (1 nzyfli 1. B4 {trigendétylbcarbaipic1 0) 09 N
ylanin 3) 5 et hyl - pyr r o| afi® 244 4-difluoro-piperidin-
[1,2,4]triazin-6-yl]- cat-iyh)néthyl eafet d
2{(82F [ mcdazol - 2- yT') 2ef pa{1-Beasiyel H4ad&oli50 552 10.52
[ #- (1- Ben2yt™| iy yﬁmn&;ﬁs @ylldyrrdii29- N
ylam no) - 5- et iyl - pyr 1o 2 ]tHazm— 6-yl]-carbamic
f1[1,2{4]tria n-6-y|] @Ce't l-met
21(2- met hanesul fonyl - %o?%i\' ty
63 Me \/\; [4-(1- Benzyl 1H—1ndazol 5- 591 10.25
N ylamino)-5-ethyl-pyrrolo[2,1-
O™ f1[1,2,4]triazin-6-yl]-carbamic
Me” ‘o acid 2-[(2-methanesulfonyl-
ethyl)-methyl-amino]-ethyl
ester
64 /N [4-(1-Benzyl-1H-indazol-5- 622 1.21°
[ N\_/N ylamino)-5-ethyl-pyrrolo[2,1-
F3C —\\; f][1,2,4]triazin-6-yl]-carbamic
acid 2-[4-(2,2,2-trifluoro-ethyl)-
piperazin-1-yl]-ethyl ester
65 [4-(1-Benzyl-1H-indazol-5- 630 12.32
\\s/\/\ /(CH2)3_§ ylamino)-5-ethyl-pyrrolo[2,1-
) f][1,2,4]triazin-6-yl]-carbamic
NC acid 3-[cyanomethyl-(2-
methanesulfonyl-ethyl)-amino}-
propyl ester
66 o\\ 0 [4-(1-Benzyl-1H-indazol-5- 616 11.56
o \/\N/\/é ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
NC acid 2-[cyanomethyl-(2-
methanesulfonyl-ethyl)-amino]-
ethyl ester ;
67 /N [4-(1-Benzyl-1H-indazol-5- 593 1.19
N A (CHZ)"’% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(4-cyanomethyl-
piperazin-1-yl)-propyl ester
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73 [4-(1-Benzyl -1 Hi ndazol

yl am no) - 5- et hyl - pyrr ol

WO 2902/084514 i azi n-6-yl]-carbamc
ester

pi peridin-4-yl methyl

[ 20

-5- 578 1.14
0[2,1NC-/ f]

74

[N 564 .1 28 / W|

aci d 1-(2-cyanpcBU03/039542

y| .#] ) -5-et I'& -pyrrolo [ 2’ gomOﬂ.ﬂld Name [M+H] HPLC
[1,2, 4]triazin-6-yl]-carbanic acid Ret
1{cyan¢net hyl - pi peri di p-4- ylmethyl ester 75 ho Time
N{(CH2)3-, [4-(1-Benzyl-1Hindazol-5- 569 9. 94 (min)
Yllaggno) - 5- et h¥A- pYol PL@.BqudﬁlInukaolS- 660 10.11
[1, 2, 4] i azi-N- GNylckaca --a&y ynnkmzl-
31 (4- hydFdxy- piperi di n eshfhic 46 WO
2004/ 054514° PCT/ US2003 @%_ {2_ SS@Reund Nane
[ MtH HPLC Ret Tine f) . 1 ]
[4-(1-Benzyl -1 Hindazol - e y Z%lierimﬁé yg)g{o?y
y|_am n(\\-R et h\/l -n\/rrnl 11 .0 f1]
[ 1, $94]1 7 ozin- G-l 41 a%ghaenzyaerbmdazol 5= | 607 | 1026
14 ( 2- metveahesutf onyl ipo)pi-giiyl-pyrrelalad-net hy |
ester J7 [4-(1-Benzyl - | H{l,adéifzbzm%-YB-Zarbﬁmi<37 N H
ylfam ng) - 5- et hyl - pyr r ol acif 3;[#-®}cyano-ethyl)-
[1,2,4]triazin-6-yl] - caplperdzin-1-3tfstopyl ester
pi pgo! diFge 2- ylret hyl  e${4£(1-B8nzyl-1H-indazol-5- 636 2.11°
[¢(1E%nﬂAN1Hmnwgm3@m gg@ﬂgﬁﬁkmg
yllam no) - 5- ef\h-)d’ pyrrol ?ﬁ{ §’4 riadin-6 6-yl]-carbamic
[1. 2, 4]triazin-6-yl]-ca pgi_ -(2,2,2-trifluoro-ethyl)-
' piperazin-1-yl]-propyl ester
71 (/\ N [4-(1-Benzyl-1H-indazol-5- 522 10.09
N w ylamino)-5-ethyl-pyrrolo[2,1-
H f][1,2,4]triazin-6-yl]-carbamic
acid 2-(1H-imidazol-2-yl)-ethyl
ester
72 o, 0 [4-(1-Benzyl-1H-indazol-5- 577 10.14
Me” o~ N ylamino)-5-ethyl-pyrrolo[2,1-
H f][1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methanesulfonyl-
ethylamino)-ethyl ester
73 [4-(1-Benzyl-1H-indazol-5- 578 1.14*
N ylamino)-5-ethyl-pyrrolo[2,1-
NC—/— f][1,2,4]triazin-6-yl]-carbamic
acid 1-(2-cyano-ethyl)-
piperidin-4-ylmethyl ester
74 [4-(1-Benzyl-1H-indazol-5- 564 1.25°
/—NC>J\AL ylamino)-5-ethyl-pyrrolo[2,1-
NC f][1,2,4]triazin-6-yl]-carbamic
acid 1-cyanomethyl-piperidin-4-
ylmethyl ester
75 [4-(1-Benzyl-1H-indazol-5- 569 9.94

ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(4-hydroxy-piperidin-1-

yl)-propyl ester
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acid piperidin-4-yl ester 79 NCN
[4-(1-Benzyl -1 Hindazol -5- 508 10.17 o0 Hy
WO b@mioss)4 5- et hyl -pyrrolo [2,1 f] PCT/US2003/039542
[1,2,4]triazin-6-yl]-carbamic acid 1
H-.i zaol - 2_ vl _pogter 80 crVY
[4I@353enzyl-lﬂiw ndazol| - 5- 5¢gmpoumxpName [M+H] | HPLC
ylaminp)-5-ethyl-pyrrojo [2,1 Nf] | Ret
1)2,4]triazin-6-yl]-cafbamic H acid Time
pi peri ¢gli n-3-yl nethyl egter 81 N\ (min)
gu v ))egémfo i(1- i i—gHilfldaﬁ?S— Bl 1235
- > 0 4 ri.azi n- 6-
- ¢car bam e~} aci d3- (1H éhe i pidh F21 st er 8375 )
S|O [41(1-Benzyl -1 Hind ? ﬁﬁ ﬂﬂﬁg‘l
yllam no) - 5-et hyl -pyrro mg&{ 7 .
(1,2, 4]triazin-6-yl] - chFBEhPEPeriin-g-ylmethyl
31inet hanesul fonyl - prop EStelastor 83 0 s/ 0 (=Hz)s
[ 4- 71- Benzyt~H dazo| [4(1-Bowyiaoipdagal-dy 1 | 525 10.37
yl ani no) - SWW r o| plapmna)-F-gthyl-pyrrolo[2,1-
[1,2,4]triazin-6-yl]-c aﬂlb]a?rj%:triaziuir&alylf}-ca@Mt hane
sul fonyl - et hyl am no) - | add pipeeidine2-yBdethyl ester
[ $-¢8hyl-4-[[(1- phenyl Tprt fyBEnzyb1H-thd220l-51H i ndasdl - 5- 10.07
N|H yl ] am ggl py 0 [ Bythnfido)- 5-ethy1—pyrrolo[2 1-
[1.2,4]triazin-6-yd] - capppilifyriagildl 1]-carbamic
(2R) - 21 pyrrol i di nyl met §' ST zgj’f V0 2004/ 054514
PCT/7'9JSZGG3/ %\9542 Ex- [41(1_ “ﬁ’zyli“ﬂ“—ll Name llSIVh'l'IJ HPEfg 10.17
<\/ZH/\Jy ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 1H-imidazol-2-ylmethyl
ester
80 [4-(1-Benzyl-1H-indazol-5- 525 10.26
O/}f ylamino)-5-ethyl-pyrrolo[2,1-
N f][1,2,4]triazin-6-yl]-carbamic
H acid piperidin-3-ylmethyl ester
81 Na [4-(1-Benzyl-1H-indazol-5- 536 10.17
<\——vNH/\/>J"N ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(1H-imidazol-2-yl)-
propyl ester
82 NP [4-(1-Benzyl-1H-indazol-5- 548 11.52
Me/SV\% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-methanesulfonyl-propyl
ester
83 °\\ 0 [4-(1-Benzyl-1H-indazol-5- 591 10.27
N N w“””“é ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(2-methanesulfonyl-
ethylamino)-propyl ester
84 % [5-ethyl-4-[[(1-phenylmethyl)- 511 1.21°
O'/// 1H-indazol-5-
: yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, (2R)-2-pyrrolidinylmethyl
ester
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Ret Time (mn) 85 [5-ethyl-4-[[(1-phenylnethyl)- 511
1.21 1Hindazol-5- Nyl]amno]pyrrolo[2,1 Hf]]
WA 204434514 azi n- 6-yl ] -carbam ¢ acid, PCT/US2003/039542
(2S)-2-pyrrolidinylmethyl ester 86 O //o
[ epzH—tH-t-pdazel—5—-63411—33—Me—S—f
yll &%ho) - 5- et Bl -pyrro 0[2,1CP@@PW¥?§?@FtriazidMﬁ%ﬂ] HPLC
“¢arbapi ¢ acid 2-methanesul fonyl -ethyl estef 87 NC|N Ret
[ 4- (1- Benzyl - | Hindazol-5- 510 10. 19 Time
yllam ng) -5-ethyl -pyrrolo[ 2,1- f] (min)
[ 1, 854] triazln-6;Yyl]- carpayr4 gl Hhenylmethyl)- 511 1.21°
ool sl gt BT
4- (1- BenzyNs i ndazol 5 h; 1 ; - -
ylam no) - 5- tl.t hyl - pyrrol ég ok t@ay;l—%—gyl’]l-carbamic
[1,2,4]triazin-6-yl]-car § 2%_ acl di. . thvl
31 (cyanomnet hyl - am no) - fa Iy %%tpgpogguﬁme Y
[ 4-(1-Benzyl - Hindazol S8 603 1 15 JN
yl| a®Pno) - 5511 - pyr 1 of B bBeuzyl-1H-indazol-5- 534 11.33
f101, 2)4] Merab'/n-\?f;u ] 1 ¥herBaer Tethgepyradol2al-1- di oxo- 116
t i onof phol i n- 4- yt) - pr ol 1.2, 4dinein-Gpl]-carbamic
[ 4- (1- Benzyl - | H i ndazol a&d 256gthinesalfor¢thyd N
yllam no) - 5- et hyl - pyrrol efté;, 1
f1[%872]4] triatin-6-yl|1ea(bBehsl-18indazol-5- 510 10.19
34 (4- oxoNpipeHdine 5= v Y tanRhOPsbthgEhRFISR, F M
[4-(1-Benzyl -1 Hi azo'fﬁL2§%%a%Q%ﬁ J-carbamic
acid 2-(cyanomethyl-amino)-
ethyl ester
88 H [4-(1-Benzyl-1H-indazol-5- 524 10.27
NC__N \/VL21Z ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(cyanomethyl-amino)-
propyl ester
89 |9,/ [4-(1-Benzyl-1H-indazol-5- 603 1.15°
ji\___/N ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
nP[JJ acid 3-(1,1-dioxo-116-
thiomorpholin-4-yl)-propyl
ester
90 [4-(1-Benzyl-1H-indazol-5- 567 1.11°
OZON—\—}Pﬁ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-(4-oxo-piperidin-1-yl)-
propyl ester
91 | "F Me [4-(1-Benzyl-1H-indazol-5- 549 10.44
F’J\\~/’N\\///\:355~ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-[(2,2-difluoro-ethyl)-
methyl-amino]-ethyl ester
92 : H [5-ethyl-4-[[(1-phenylmethyl)- 527 10.06
= 1H-indazol-5-
[_:r‘>$5 yl]amino]pyrrolo[2,1-
o f][1,2,4]triazin-6-yl]-carbamic
acid, (3R)-3-morpholinylmethyl
ester
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-1j~ N ylamno)-5-ethyl-pyrrolo[2,1 F fJ

[1,2,4]triazin-6-yl]-carbamc acid
wQ@2Qogas5314i f | uor o- et hyl ) - net hyl -am no] - et hyl PEFUS2009@39542

HH[5-ethyl-4-[[(1-ph

1

enyl net hyl )- 527 10. 06

= zol - 5. ("\J/I]arrinn]p\J/rrnlnE’)’Ln f]
L ExHa) triazi R6-yl]- ckr bani €ompeyng Name [M+H] | HPLC
BR) - 3f nor phol i nyhnet hlyl ester 48 WD 2004/ 054514 Ret
CT/ USR003/ 039542 Ex.# R Conpound Nanme [ M+H] | HPLC Ret Time
me {(mn) 93 HO [5-ef hyl -4-[[ (1-phenyl net hy|)- 555 (min)
1123 A {H?/' nd;’iﬁ 0'6 35/|_ CN [st étﬁﬂmf{](p)éﬁéx@hﬁétﬁy& f] 555 1.15%
[ (3S)- 3L hygroxy=t- "y %ﬁ? ol gpyl ester 94 OH
b- et hyl - 4> [(1-phenyIR%§ iﬂ §§£ ]é%bmﬁm ndazol + 5
ot ez ne 6yl ‘i‘%ha FIOSEabydrogy-Ir (5
, 2, r|a2|n- - - cp -
ydroky- | - j np?‘/l ]m nl/PYrrolidingd prgpyl.ﬁstea[( 3 X
5- 4 hl - 4_-*{ [ (I -pheny i ehylyd- Uslrphqzyhmsthyl) 569 | 123
H i ndaz yl] no]bﬁﬂﬂ@ﬂ©1§2 1 N f]
L, 2, 4] tyiazin- 6 y c pylimmino [pyokd2.d -
BR) - 3¢ t hfj[1,2,d#tiezin-6-yl]-carbamic
acid, 3-[(3S)-3-hydroxy-1-
piperidinyl] propyl ester
95 H [5-ethyl-4-[[(1-phenylmethyl)- 511 10.15
< 1H-indazol-5-
<55) yl]amino]pyrrolo[2,1-
N f][1,2,4]triazin-6-yl]-carbamic
acid, (3R)-3-pyrrolidinylmethyl
ester
96 | HO [5-ethyl-4-[[(1-phenylmethyl)- 555 1.23°
\/\>'i 1H-indazol-5-
N yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, 3-[(3R)-3-hydroxy-1-
pyrrolidinyl] propyl ester
97 [4-(1-Benzyl-1H-indazol-5- 525 10.25
Me_N/\—_—>§' ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 1-methyl-piperidin-4-yl
ester
98 H [5-ethyl-4-[[(1-phenylmethyl)- 525 10.31
s 1H-indazol-5-
NMe yl]amino]pyzrrolof2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, [(2S)-1-methyl-2-
pyrrolidinyl] methyl ester
99 0L W\ \;e) [5-ethyl-4-[[(1-phenylmethyl)- 527 10.08
[ j 1H-indazol-5-
N ylJamino]pyrrolo[2,1-
H f][1,2,4]triazin-6-yl]-carbamic
acid, (2S)-2-morpholinylmethyl
ester ' » e
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96 Ha [5- et hyl

z

[

ol-5 Nyl]l]Jamn mno]pyrrolo [2,1 f]
WO 2002/08d514 i azi n-6-yl]-carbamic acid, 3 - [(3 RF/BS2003/039542
-hydroxy- | - yrrolidinyl] propyl ester 97 Me-Na
4- (1-Benzyl - | H-| ndazol -5- 525 10Q_25
&mithp) - 5- et R/l - pyrro| o [ 2, @ompound Name [M+H] | HPLC
l,2,4]triazin-6-yl]-cparbamc acid Ret
neth/l-piperidin-4-y ester 98 H Time
- et hyl - 4-[[ (1- phenyl pret hyl ) - 525 10. 31 (min)
F10n0aZ 0l - b- rTa
5 120"(‘)4 zor-s nm’}?’] ] C“PW& VA l[[@i ﬁhgnyimétﬁgfl) TetShl)}I |, 1022
rol i i nyl methyl est by ] élf
b- et hyl -4-@ phenyl néiz P y?i
=+ i ndazol -5:NC yl Jam n nfn
1,2, 4]triazith-6-yl]-caf dinylmeth
PS) - 24 mor phol i nyl net h ¢sterpqr er -AQ WD 2004/ 054514
<:11’/sz>003/ 039542 . #[4R(BenrolrhH-indamel-P\vikH] | HASE Ret 10.34
| me @ﬁ/ hyyylamif)¢Stetbylepsytoleleryl ) { 511
). 22 1H- [ ol y| T2 Attipzintoeylp-cirBarhiaN { ]
1,2, 4]|triazin-6-yl]- caadjdrlirﬁethjrl B2 Bb-
BS) - 31 pyrrolidinyl met fekrahRE6QFridl4-ylmethyl
4-(1-Benzyl -1 Hindazo| asr 537 10. 34
102 0 f [5-ethyl-4-[[(1-phenylmethyl)- 527 10.13
[ j,\ 1H-indazol-5-
N yl]amino]pyrrolo[2,1-
H f][1,2,4]triazin-6-yl]-carbamic
acid, (2R)-2-morpholinylmethyl |
ester
103 | Nc [4-(1-Benzyl-1H-indazol-5- 564 10.58
_\—N<:>7§ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 1-(2-cyano-ethyl)-
piperidin-4-yl ester
104 HN [4-(1-Benzyl-1H-indazol-5- 483 10.01
3\/; ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid azetidin-3-yl ester \
105 [4-(1-Benzyl-1H-indazol-5- 617 10.48
Me _/——N ylamino)-5-ethyl-pyrrolo[2,1-
O’ﬁ f][1,2,4]triazin-6-yl]-carbamic
o) acid 1-(2-methanesulfonyl-
ethyl)-piperidin-4-yl ester
106 [4-(1-Benzyl-1H-indazol-5- 550 11.13
h(::::>___§ ylamino)-5-ethyl-pyrrolo[2,1-
e f][1,2,4]triazin-6-yl]-carbamic
acid 1-cyanomethyl-piperidin-4-
yl ester
107 Me [4-(1-Benzyl-1H-indazol-5- 553 10.71
}ND—? ylarnino)-5-cthyl-pyrrolo[2,1-
Me " | f][1,2,4]triazin-6-yl]-carbamic
acid 1-isopropyl-piperidin-4-yl
ester

- 4-[[(1-

phenyl met hyl ) -

555 1.23 1la

-50 -




Me- N yl am no) - 5- et hyl

-pyrrolo[2,1 f]

[1,2,4]triazin-6-yl]-carbamc acid 1-nethyl-1,2, 3, 6-
W eqonakpas o- pyri di n-4-yl methyl ester 102 PCT/US2003/039542
[5-ethyl -4-[[(21-phenyl nethyl)- 527 10.13
1Hindazol - 5- I\I \/I 1 arerﬂ n\/rrnl fa ro 1 H f]
[LEX] triazi R°6-yl | - chr bani €ompeyng Name [M+H] | HPLC
(RR) - 2 mor phol i nyl met hyl ester 103 NC Ret
[#- (1-Benzyl -1 Hindazo] -5- 564 10.58 N Time
ylam np)-5-ethyl-pyrrojo [2,1 f] (min)
[ [.1dg2] TTTaz n;:;% a[4D UB&lzy@@HCin&azQ)25-Cyan3 &8yl ) - 10.88
p| peri :Il n-4,-yN es (;[2I1H-| ndazol - b-
483 10{0 0)-5-¢ %4 Hlf?— _1
[1,2,4tr|a2|n6yl] Caﬁ_@ﬁh _% n- 8-yl
ester [05 [4-(1-Benzyl % rP&%‘%Vilpl%ﬂ“ 48 “Me N
ynmn'\\_'—'\ nfh\/l-n\/rrn 9o 1 0 ~g~
f1[1992) 4 in 6- ¢1b%‘?ﬁzé’l -1Hsindagolsdt g 553 11.33
1} (2- net h @W -yl apine) prebylrmield 2yl ester 10p
[4-(1-Be Eyl -I'FFi nddzo ﬁ]El-,2 5Bna411—6ﬂa]-cambamlc
yl am np) - 5- et hyI pyr r o] acid 2-atetiepippriflin-4-yl
1/2,4]triazin-6-yl] -cpes@anmic acid
1: cyanpnet hyl per i di hp4¢1 Bénz@liilﬁtmd&'él%‘ 539 10.24
[#-(1-Ben N%zo ylgml Q¥171;yﬂ(ﬁb[2 1-
y Lag‘ 23) P ? 124 nQﬁn— 1]-carbamic
/ [1 P T _tr' azi n- 6- yl] “CR g‘f“in hyl?)%e idin-4-yl ester
Py ePYpperidin- [4V(1 -Beiizyl: 1 H-indazol-5- 551 10.48
ylamino)- 5-ethy1—pyrrolo[2 1-
/N f][1,2,4]triazin-6-y1]-carbamic
acid 1-allyl-piperidin-4-yl ester
112 [4-(1-Benzyl-1H-indazol-5- 512 12.26
°<:>‘§ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid tetrahydro-pyran-4-yl ester
113 [4-(1-Benzyl-1H-indazol-5- 555 10.17
ND% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
HOI acid 1-(2-hydroxy-ethyl)-
piperidin-4-yl ester
114 [5-ethyl-4-[[(1-phenylmethyl)- 525 10.43
; 1H-indazol-5-
yl]amino]pyrrolo[2,1-
N f][1,2,4]triazin-6-yl]-carbamic
Me acid, [(3R)-1-methyl-3-
pyrrolidinyl] methyl ester
115 [4-(1-Benzyl-1H-indazol-5- 569 10.63
ylamino)-5-ethyl-pyrrolo[2,1-
oo’ "}g fI[1,2,4]triazin-6-yl]-carbamic
acid 1-(2-methoxy-ethyl)-
piperidin-4-yl ester
116 [4-(1-Benzyl-1H-indazol-5- 497 9.75
HND-E ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid piperidin-4-yl ester
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-50 WD 2004/ 054514 PCT/ US2003/ 039542 Ex.# R Conpound
Ti me

Name [ MrH HPLC Ret

(min) 108 N-:>_

wQ de0g05Benzyl | H i ndazol -5- 553 10. 88 PCT/US2003/039542
ylamno) 5-ethyl-pyrrolo [2,1 f]
[ ] tri arham ¢ acid
14 ;E(Xo% | - pi perRL di n- 4- y| estepmpoondName [M+H] | HPLC
[4-(1-Benzyl -1 Hindazo]l-5- 553 11.33 ND Ret
ylam np)-5-ethyl-pyrrolo [2,1 Me f] [ Time
1/2,4]yriazin-6-yl]-cafbamc acid (min)
1{aget yImeppert di n- 4-y [4 eSB@ﬁzyi-lﬁ mdazol 5- 541 10.34
[4-(1-Benzyl - dazo uﬁﬁ- _ _ [21
yl am np) - 5- et hy rr,o llth]azm- -yl -carb
[1,2,4]triazin-6-yl arcg
ieridin-4-yl ester 111 Ei g@% ndazol -5- 55
1048 \I| am nn\ 5-et h\/ 0P er1 Nf] f
1) 2118 4 Wied - - a[A 3%“23’5‘('1?1&“@32051& 1%/1 i 613 11.13
et i di nl 4- yi}s\ ﬁgéﬁl olei2fndazol - 5-
512 12 am -5 =ﬂb azm+6oy1|]-zaliaam11c
[1,2,4]triazin-6-yl]- caadadtrh(@-m@;hozqy-l-
t et rahydro-pyran-4-yl esethoxjhathyl-ethyl)-
[ 4- (1- Benzyl - | H i ndazo| pierifi5t-Hssk?
yl'amonp) - 5- et hyl =pyrr 91{12Bén£§1f1H 1ndazol 5- 583 11.40
[.L24}tr|)1>u -yl -ethl' ble.aci ¢
1'(2'h/@fe@ - et ridzif); tc 311'1104
[ 5- et hy [[(1 phenyl 01d £{
H i nda 70' p1per1d1n—4—y1 ester
120 o 4-[4-(1-Benzyl-1H-indazol-5- 569 12.71
>_N ylamino)-.S-e.thyl-pyrrolo[2,1-
MeG f][1,2,4]triazin-6-
ylcarbamoyloxy]-piperidine-1-
carboxylic acid methyl ester
121 [4-(1-Benzyl-1H-indazol-5- 569 10.88
0 ylamino)-5-ethyl-pyrrolo[2,1-
_>‘N f][1,2,4]triazin-6-yl]-carbamic
HO acid 1-(2-hydroxy-acetyl)-
piperidin-4-yl ester
122 Me 4-[4-(1-Benzyl-1H-indazol-5- 641 13.43
O/EO ylamino)-5-ethyl-pyrrolo[2,1-
>_M f][1,2,4]triazin-6-
o © ylcarbamoyloxy]-piperidine-1-
%N/\___>‘§ carboxylic acid 1-acetoxy-ethyl
o ester
123 Me 4-[4~(1-Benzyl-1H-indazol-5- 655 13.75
o o ylamino)-5-ethyl-pyrrolo[2,1-
Me f][1,2,4]triazin-6-
o m ylcarbamoyloxy]-piperidine-1-
%ND_g carboxylic acid 1-acetoxy-1-
o methyl-ethyl ester
124 [4-(1-Benzyl-1H-indazol-5- 527 10.33
HO“N<:>—§ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 1-hydroxy-piperidin-4-yl
ester
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ylJam no] pyrrolo [2,1 f] [1,2,4]triazin-6-yl]-carbamc
Me acid,
wa1@4foa45(4- Benzyl - | H i ndazol - 5-
yl am no) - 5- et hyI

[ (3R) - 1- et hyl

pyrr ol

- 3- pyrrol i dinyl] nethyl

o[21|\/|eof] [

ester

569 10. 63 No-PCT/US2003/039542

12 4ltriazin \II'I Fay cid
1] Bt hoxy- é{‘hy| )- i bridi nCamppupdName116 | [M+H] | HPLC
[4-(1-Benzyl -1 Hindazo|-5- 497 9.75 HN Ret
yllani np) - 5-ethyl -pyrrolo[ 2,1 f] Time
[1,2,4]triazin-6-yl]-carbamc acid piperidini4-yl (min)
esters 151 WD 20047 05451 . A @ A 2thd])- EX. 5 R 10.1
Corr%{)und Name fvkH| s HPL g{gggl] % I%%%nﬂ&fﬂ I\/zso >
[ 4- (1- BentaNii rdazo %m
Ilam no) - 5- et hyt+~ ro
%/:L 2, 4] 2 ri azin- 6-5?/] -ca % a tr1 m'c?'yl] C&lﬂf.l‘ﬁl(:
14(2- met hoxy- et hyl ) - a7%‘f1 s 'Wné’?(%? ¥k Neo
[ _(1_ 2ﬂn7\/| -l H indazol € @I‘ 613 11.13
yll abitno) - 5. /61 h 1\H VI T o gthx]_4-1[,gbphenylmethy1) 511 10.08
f1[1, 2 4]t[1 "yl 11 &Hribdarol5- aci d 1- (2- met hoxy- 1
met hoxy yl - etshyl ) - | gilamino]pyasplo[@dter 119 (
[4-(1- 3enzy| -1 H i ndazol £]bt,2 BRdadih-64@]-chbamic
yllam no) - 5- et hyl - pyr r ol acifl A3R)-3~piperddinylfckter
[1.27A]triazpn-6-yl]-caak; -‘Beﬁ,@jflle-mdazol 5- 667 13.36
1- (2- met hoxyt acetyl ) - aﬁﬁg} 54e }9@.;(95[21120 (
41[4-(1-B iyb- | Hi nda7?_|I[I§4]
Me ylcarbamoyloxy] -piperidine-1-
o carboxylic acid 5-methyl-2-oxo-
>_N/\:>__§ [1,3]dioxol-4-ylmethy] ester
o
128 @H [5-ethyl-4-[[(1-phenylmethyl)- 511 10.13
., 1H-indazol-5-
HN /:S"f yl]Jamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, (3S)-3-piperidinyl ester
129 H [5-ethyl-4-[[(1-phenylmethyl)- 525 10.14
HZN“"C% 1H-indazol-5-
(J/f}j yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, cis-4-aminocyclohexyl
ester
130 \H [5-ethyl-4-[[(1-phenylmethyl)- 541 9.89
HN 1H-indazol-5-
\ Ho\\\“ yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, 2R,4R)-2 -
(hydroxymethyl)-4-piperidinyl
ester
131 [5-ethyl-4-[[(1-phenylmethyl)- 541 9.85
HN é 1H-indazol-5-
yl]amino]pyrrolo[2,1-
OH f][1,2,4]triazin-6-yl1]-carbamic . .
acid, (2S)-2 -(hydroxymethyl)-
4-piperidinyl ester
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N yl am no)-5-ethyl -pyrrolo [2,1 Meo f]
[1,2,4]triazin-6- ylcarbanoyl oxy] -piperidine- | -

W@ 200b054p14 ¢ acid methyl ester 121 PCT/US2003/039542
[4-(1-Benzyl -l Hindazol -5- 569 10.88 0~ N~
ylamipno)-5-ethyl-pyrrola [2 1 --/~"- f]

1ER#4) triazi R26-yi ]| -\car barfampauad dsneg [M+H] | HPLC
- (2-Nydroxy-acetyl)- lieridin-4-yl ester 122 |Me Ret
[ 4- (]1- Benzyl -1 Hi ndgzol -5- 641 13.43 o Time

am no) - 5- et hyl - pyrrclo [2,1 ~Me f] [1,2,4]triazin- 6min)

s%ﬁlﬁ 4 g\bhehyrmetﬁﬁy boxylszg 10.47

yl car banoyl oxy] - pi per Hafzzé%jlaﬂw %dﬁﬁdﬁla 2ziacr:li g °

L acetloxy-1- 0 net hyl - IClse 1%
4- (1-Benzyl - 1H- | ndazo|(a5nn<meﬁhyilbpyq hexyhesier

LT RP < N O D

488 np) - 5‘ KL\RYT 1 of [Ofathyi-4-[[f1-phenylmethyly | pz@P8- y] 110.32

-carbam c €& Yy dr joMy-ipdagelrd-di n- 4-yl  ester -52 MO
2po4/ 05451"21 °CT/ US2003/ ApaG4d pyfrslof2, R Conpound Nane
[ MtH HPLC Ret i me (1,4 2&zin-6-y1]-carbamic
[ p-ethyl - 4-[[ (1- phenyl @i 4-aldo-40. 15 H2M I , ~ 1
H-i ndagol -5 methylcyclohexyl ester
134 ’w\QLL [5-ethyl-4-[[(1-phenylmethyl)- 541 9.71

3 1H-indazol-5-
Ho’CI\}_rMe yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, [(2R,4R)-4 -(hydroxy-2-
piperidinyl|methylester

135 | HoN H [5-ethyl-4-[[(1-phenylmethyl)- 539 10.56
b@ 1H-indazol-5-

f yl]amino]pyrrolo{2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid, trans-4-
(aminomethyl)cyclohexyl ester

Unless otherwise indicated, HPLC Retention Times were determined using a
Hypersil BDS C18 column with a 15 minute gradient time. 'YMC TurboPack Pro
column with a 2 minute gradient. ’YMC S5 ODS column with a 4 minute gradient.
5 3YMC Xterra ODS with a 2 minute gradient. *YMC ODS-A C18 column with a 2
minute gradient. "YMC C18 S5 column with a 2 minute gradient. MS data marked
with a “™ were [M+2H].

The following compounds, where R is as defined in the Table, were prepared

10  utilizing the procedure described in Example 1.
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c yl] amno]pyrrolo [2,1 f]
[1,2,4]triazin-6-yl]-carbamc acid,

w0 can®s#14am nocycl ohexyl ester 126 PCT/US2003/039542
[5-ethyl-4-[[(1-phenyl methyl)- 511 10.08 1
H i ndazol -5 H N yl ] am no] pyr L 2 1 f]
[1,2,4]triazin-6-yl]-carbam
(3R) - 3-pi peridinyl ester 127 0
4-[4-(1-Benzyl -1 Hindazol -5- 667 13.36 o ,
yl ami no) -5-ethyl -pyrrolo [2,1 f][1, 2, 4]tr|qz‘ﬂ‘6 Me
yl car banoyl oxy] - pi peri di ne-1 -
5-met hyl -2-oxo N [ 1,,3] di oxol -
~H [5-ethyl -4-[[ (-

1H i ndazol -5- HYYy
[1,2,4]triazi n-g-yl
S) - 3-i peri di nyl

[5-ethyl-4-[[(1-phenyl net hyl) :
1Hindazol -5 ~ ,,~~ yl] amno]pyrrolo [2,1 f]
[124]tr|a2|n6yl] carbam c acid,

S N~V A | act or 120 \\LI

CI ATTT 1TTO ol U = W AW AL
[‘Pé‘t#h |-4-R] (1- henyl et hgppoUnNarge gg 1y | MHH | HPLC
1k i ndazol -5 HO \\\ ~ yl]Jam no]pyrrolo [2,1 f] [ Ret Time
2,4]1riazin-6-\l] -carbamic acid, (2R 4R) 42 - (min)

-FW'T

1,

(hymsoxynet hQL) - 4-[ficted4di y2-oxemldmethi3)-1H- | 518 6.70
[ 3- et hyl -&- \Jﬁl Rhedybreiylimino |pyiol8[ 206
f][1,2,4]triazin-6-yl]-carbamic acid,
(35)-3-morpholinylmethyl ester

137 S [5-ethyl-4-[[1-(2-thienylmethyl)-1H- 533 9.70
\ | indazol-5-yl]amino Jpyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid,
(3S)-3-morpholinylmethyl ester

138 : [5-ethyl-4-[[1-[(3- 545 10.21
‘ Q fluorophenyl)methyl]-1H-indazol-5-

yl]amino]pyrrolo[2,1-f][1,2,4]triazin-
F | 6-yl]-carbamic acid, (3S)-3-

morpholinylmethyl ester
139 /[ S | [5-ethyl-4-[[1-(4-thiazolylmethyl)-1H- | 534 7.98
‘?12 N/> indazol-5-ylJamino]pyrrolo[2,1-

f][1,2,4]triazin-6-yl]-carbamic acid,
(3S)-3-morpholinylmethyl ester

140 / S [5-ethyl-4-[[ 1-(3-thienylmethyl)-1H- 533 9.68
Z indazol-5-ylJamino]pyrrolo[2,1- ‘
%/Q f][1,2,4]triazin-6-yl]-carbamic acid,
(3S)-3-morpholinylmethyl ester

141 — [5-ethyl-4-[[1-(2-pyridinylmethyl)-1H- | 528 7.14
\ /| indazol-5-yl]Jamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid,
(35)-3-morpholinylmethyl ester

142 31 [5-ethyl-4-[[1-(2-thiazolylmethyl)-1H- | 534 8.21
indazol-5-ylJamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid,
(35)-3-morpholinylmethyl ester

143 = [5-ethyl-4-[[1-(3-pyridinylmethyl)-1H- | 528 6.74
| indazol-5-yl}amino]pyrrolo[2,1-

f][1,2,4]triazin-6-yl]-carbamic acid,

(35)-3-morpholinylmethyl ester
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HN 1H-i ndazol -5 yl] am no]pyrrolo [2,1 oH f]
[1,2,4.]triazin-6-yl]-carbamc acid, (2S)-2

WO ¢hwgaisasxy et hyl ) - 4-pi eridinyl ester -53 WO PCT/US2003/039542

10

15

2004/ 054514 PCT/ US2003/ 039542 Ex.# R Conpound Name

[ MeH] PLC Ret Tine (mnp) 132 HN \\H
[ 5Fatthyl - 4-R[ (1- pheny! metGynpoung3me. 47 1 | M¥H | HPLC
Hii ndagol -5 yl]afino]pyrrolo [2,1 f] Ret Time
[1,2,4]triazin-6{yl]-carbanmc acid cis4 (min)
(@niggofret h cll onemyt-4qpL-ayr HH- 529 7.46
[ $-ethyl - 4- m' ptﬂ&ﬂ%bl’-@ E no
i gdgzol%_i“ﬁzfp L lcaéld
(1.2 et v ol R A S o o

C Ily ybl UIICI\yI CoU Tl LI
[5-ethyl-4-[[(1-phenyl net hyI) 541 9.71 1H i ndazol -5-

HO-~- NE[JME&SQﬂh&%’sféMﬁdll@ét@cﬂ HBL MR etention Tlmes were determined using a
f]l 1;l(ftr|a2|n6yll-carbamc acid, [(2R 4R) -4
33

D8 C1§i cobyrnmg Wm‘@ua] }@nw%gp@lpntﬂgge 2 TurboPack Pro

1 #0 4 A otﬁlfaé ﬁl}rﬁe eﬁg yirh of ?ﬁ &g?nr-]ﬁ with a 4 minute gradient.

[ PYM@]Xtem@DS ﬁrth la2- mmubsegfamemc YIMQ OBXSsA 4318 column with a 2
(am nomet hyI ohexg est er UnI SsS. ot hercm:
| gk gad le’IF-'iPL EhSp gplumnith g mingiegaditied usi ng

a

The following compounds, where R? is as defined in Table 3, were prepared
utilizing the procedure described in Example 1 using ethyl 5-methyl-4-oxo-3,4-
dihydro-pyrrolo[2,1,£][1,2,4]triazine-6-carboxylate.

Table 3
/—R
N
N
o
\O—< ~ XN where R = 3-fluoro-phenyl
\ N_ =
\N)\ R' = methyl
Ex. # R* Compound Name [M+H] | HPLC
Ret
Time
(min)
145 o \H [4-[[1-(3- 529 10.19
2 fluorophenyl)methyl]-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, trans-4-
aminocyclohexyl ester
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Hyper si |
| YMC Tur boPack Pro

ti

ne.

BDS C18 colum with a 15 m nute gradient
colum with a 2 mnute

w@e@diostst4 2YMC S5 ODS colum with a 4 m nute BCHUBMNG/039542

5 3YmC Xterra (Dvalth a 2 mnute gradient.

4YMC CDS- A

ClS——colummwith o 2 nut o arad Lant — SVYMC 1 5
col B¥affpith a 2Rm nute ¢radi émmpwddi@ae rmrk% oMl y HPLC
al*" were [M2H . The flol | owi ng conpounds, ere R ils Ret
as| defiped in the Table,| were prepared 10 utijlizing| Time
the profedure described|in Exanple 1. -54 WO (min)
20044858514 IOGAZ3-Table 2 1-R NIH B3N|T 984
/R r\t ¥ g Et (lﬂw_ﬂ N X0 bIN EX fhoRpherfinsisyiName Mt HPLC
et Ting \
[ 5F et hy| “8-T %d%flﬁﬁm?%e i;gitlll%‘/ém
i ndazol t 5-yl ] am no] pyrr o Q[ 254
101, 2, B triazin-6-yi]- (2R4R)2'
(3S) - 3- hor phol i nyl et hyl %’fyni Y1)54'P1Peﬂdmyl
[G-ethyl-4-[[1-(2-thienyC¥thyl)-1H 533 9 70| PQ
i Ndd#31 | 5- y| Vasnhigo] pyr 1 d-0[12(31 £ ] 545 9.85
[1,2,4]tria “y|¥ - carl BawraphenyilppethylB 1B) - 3- vlm
hoenyl neHbylgest er 138 - ifdazeltrylandndFIEniefl3d- 545 10. 21
\ f1 uprophenyl ) net hyl | pidolof@] &l 25¢]triazin-6-
yl] am np] pyrrol o[ 2, 1-f] | [fj-cArifhltit béidl @sHS) 2-
6-lyl]-carbam c acid, (3 (ﬁ(—,x})ﬁ%]ﬁ)}hph Iﬂ%@r yl estern
139 j. [5 et hyI 4- [[1 (4- g}glazol yI net hyl >34 7.98
| I'T L - I ITT 1710 I
Hi gg > ] 6 yf ]P}'( érdt;?{‘f Fi'%lof'o 11%4 6 | 1187
hoenyl e yammd] >~
pyrrolo[2,1-f][1,2,4]triazin-6-
yl}-carbamic acid tetrahydro-
pyran-4-yl ester
149 0\\3//0 {4-[1-(3-Fluoro-benzyl)-1H- 552 11.19
Me™ \/\>’LL indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl}-carbamic acid 3-
methanesulfonyl-propyl ester
150 Me {4-[1-(3-Fluoro-benzyl)-1H- 503 10.06
Me7|/§ indazol-5-ylamino]-5-methyl-
HN € pyrrolo[2,1-f][1,2,4]triazin-6-
yl}-carbamic acid 2-amino-2-
methyl-propyl ester
151 H [4-[[1-(3- 529 10.09
HNII <:>A,// fluorophenyl)methyl]-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, cis-4-
aminocyclohexyl ester
152 Me. \H | [4-[[1-(3- 543 10.24
HaNP= N\ fluorophenyl)methyl]-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, cis-4-
amino-4-methyl-cyclohexyl
ester
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140 S [5-et hyl
-5-yl]am no] pyrrolo[ 2,1
WA 2044034514 azi n- 6-yl |
S) 3- nor phol i nyl net hyl

i ndazol

+ hyv

ester
A-T [ 1. (2. nvridinwul
T L P4

hed
fJ 1, 2,
hol nyl m
[ 5 et hy

5-yl] arRzr_]o] pyrr
Al triazin-6-yl]-qd
bt hyl ester 142 $
-4-[[1-(2-thiazq

fl [

-carban c aci d,

141 -

ylppthyl) . 1
| o[ 2,Gompound Name
arbam c aci d,

(3

528 7

~4-[[1-(3-thienyl methyl)-1H 533 9.68

/

PCT/US2003/039542

4N/

(39)-3-
|yl et hyl)-1H 534 8.2

[M+H]
o

1 1\)

HPLC
Ret
Time
(min)

i ndgzol
2, 4] t
S) - 3-
- et hy
dazol
2, 4] t

TS AW

3

(m
- et hy
dazol
2, 4]

Eﬂ@é ot

L 5-yl

rﬁ%?@ 1] -carn
or pho le
-4-[[1-(3- I di
+5-yl'] am no] pyrn
riazin-6-yl] -carn

t h\/l est er

i

1%4

noJ pyrr olsalz.@- P%er tenzyl)-1H-
BadE,61- 1

L

iy

o] -5-methyl-

]ti%)ﬂfgl-%— i

[30s) - 3

SiﬁnA/ 054514

573

~

4 N

9.85

Og 03954 Ex. #
445 N7~D' N

rAChripdilprrotsrey IV HPL G Ret

indazol-5-ylamino]-5-methyl-
- 4 [[ 1- (pyrazi nyipmeole)2,)fIIH2,HaBzih-G6
- 5-yl ] am no] pyr r olyt-&rBarhikc acid piperidin-4-
triazin-6- yI]-carlgaaétét acid,

9.97

S)N58-

di cate

Hype

adl en
3YMC

8 col

S WS AT 0

— —

I et hyll [esfien

nor phl i
‘Me@%aé
TurboPack Pr

. 2YMC S5 ODS cog)gh
Xterra ODS with a

-Unl ess otherw se 489

%‘RI R

W Aﬁtr%m
i e,

m-with a 2 mnm

Ster

Retenti ¢ herm ned usi Ng
1y uggagﬁwﬁ&hﬂ e

gnadi ent

gﬂ nut e

gr adi ent
4YMC ODSH

S5YMC_C18 S5

9.80

| dAR

npoun
epare
usi ng
1, f]

Z—RrT 0O
T 2008

Wi tHp, m nute (
d

dﬁéNuti lizing the
et hyl

[ 1,2,4]triazine

g r[%rdElﬁ 1e(ﬁt

prcozelelsyeminsles-intvdyl |

5- net hyl - 4 pgpootoR, 410, 2c ]triadineé-p)
yB-cagbdady ytidl @S)-2Tabl ¢

aminopropyl ester

The foll ow ng

R2 is aflugewphesd)mathyihidHe 3,

489

wer e
1 Exanpl
rrolo
2 3 /-H

157

S

[4-[[1-(3-
fluorophenyl)methyl]-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, (3S)-3-
morpholinylmethyl ester

531

2.48>

158

H

[4-[[1-(3-
fluorophenyl)methyl}-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, (3R)-3-
piperidinyl ester

515

10.04

159

H

N

§

[4-[[1-(3-
fluorophenyl)methyl]-1H-
indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, (3S)-3-
piperidinyl ester

515

9.97
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INR2 ORI
J R~ = net hyl
WERed04/0345m i n

HN\O N where R = 3-fl uoro-phenyl
15 Ex. # R Conpound Nane [ MtH HPLC
145 Q\H [4-[[1-(3- 529 10.19 P&AI/182003/039542

HN \

N

fl uor ophenyl ) met hyl ] - 1H i ndazol - 5-yl am no] - 5- net hyl -
pyurrolol 2 1- f1[1 2. 4Altriazin-G- yll.-carbamic-acid
t [ Bus# 4~ ani noBycl ohexyll est€pmpg@dAaRE04/ 0'243\1[2‘[H] HPLC
PCT/ USR003/ 039542 Ex. {# R Conmpound Nanme [ MiH HPLQ Ret
Ret Tine (min) 146 \H [4-[[1-(3- 545 9.84 |HN Time
f| uorophenyl ) net hyl ] - 1H HO' ndazol - 5- yl am no]}- 5- met hyl (min)
PYTi@ 0%, & 11T, Z, 4] tilA carbam c [ac 2
(ZRf,é? t?" (‘r%d 0 yrreth IO esterEgi147 HN3'42
H[4-[[1 Opgﬂgﬁzﬁ%@hyl ]-14+ HO
i hdazol| - 5 y[am e rre f
pyrrol o[ 2,1 1, 2, 4 tr éé I[Q{slcar bam c |aci d,
(2S, 4S)-2- (hydroxyi net s;?%é i nyl _esjter
y ]armno]car onyl oxy]methy
1]-4- morpholinecarboxylic
acid, (3S)-1,1-dimethylethyl
ester
161 YL {4-[1-(3-Fluoro-benzyl)-1H- 522 3.48°
Q_/ indazol-5-ylamino]-5-methyl-
, pyrrolo[2,1-f][1,2,4]triazin-6-
yl}-carbamic acid benzyl ester
162 H [4-[[1-(3- 531 1.97°
j/\(fp) fluorophenyl)methyl]-1H-
[ indazol-5-ylamino]-5-methyl-
o pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, 3-
morpholinylmethyl ester
163 H [4-[[1-(3- 531 1.97°
fluorophenyl)methyl]-1H-
[ j’}{ indazol-5-ylamino]-5-methyl-
0 pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, (3R)-3-
morpholinylmethyl ester

Unless otherwise indicated, HPLC Retention Times were determined using a

Hypersil BDS C18 column with a 15 minute gradient time.

1'YMC TurboPack Pro

column with a 2 minute gradient. 2YMC S5 ODS column with a 4 minute gradient.
3YMC Xterra ODS with a 2 minute gradient. *YMC ODS-A C18 column with a 2

minute gradient. *YMC C18 S5 column with a 2 minute gradient.
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148 {4-[1-(3-Fl uoro-benzyl)-1H 516 11.87

i ndazol

W@0s0545iL, 1-

tetrahy
{4-[1-(

i ndazol

g Qs

-5-yl am no] - 5- net hyl -
fl111,
dro yran-4-yl

or 0- benz

ester 14
1H 5

rr]rgJy Héilshware prepare usmg

9 Ov/"
52 1

—~ ] ~-

pyE}[ﬂIgéz,l f1[1,2,4]triazin-6- yl}-carbamc acid 3

met hanesul f onyl -

ro yl

ester 150 Me

{4-[1-(3-Fluoro-benzyl)-1H 503 10.06 Me-Pi

2,4]triazin-6- yl}-carbam c BCT/US2003/039542

‘r.'l\l/!cE procedure described in

i ndazol - 5-yl am no] - 5- net hyl
pyrrol o] 2 31/-f][1,]2,4]tri a)z/i n-il‘[%m—eyél} carbanic acid
210 gof 2- et hgyn@ne Y1 ester Eompbfind Name3-| PREGH] | HPLC
10.09 HZN | fluorophenyl)nethyl]-1H Ret Time
i dazlol -5-y| ?1mr Tol ?1 [ret hyl - . - (min)
T OT L,J. T I, Z, L T C1 %)
Igi)s'-l?ti4 afi nocyi:lL 1 %B“( IE)‘jn.i'-g[1-(§36543 2.36
10. 24 O E d‘iziﬂrl “SI¥aPe- 5
-yl amn pyrrolo[ ispp [YII24]tr azi n- 6
yli]-car i s-4- ani [mrwleBtlhy| - cycl phexyl
ester - 54514 PCT/ |USA0Q8oeds-6y1]-Ex. # R
Conpound Nane [ MtH] HPLC Ret | chirlvamic @oiidr®r 153] HO- - (N
{4-[1-( 3 Fl uor o- benzyl ) - 1H 575i8aA5 1-yl-ethyl
i ndazol t 5-yl am no] - 5- net hyl - | ester
165 ~) [5-Ethyl-4-(1- 523 2.04%
Et @NN N pyridin-2-ylmethyl-
~— o0\ HN ’ 1H-indazol-5-
N O ST ylamino)-
N N Nyy? pyrrolo[2,1-
f][1,2,4]triazin-6-yl1]-
carbamic acid 2-
imidazol-1-yl-ethyl
ester
166 @ [5-Ethyl-4-(1- 523 1.64° |
Et @LNN N | pyridin-3-ylmethyl-
¥ o—</ HN ’ 1H-indazol-5-
SN ylamino)-
LA Ny~ pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-
carbamic acid 2-
imidazol-1-yl-ethyl
ester
167 [4-(1-Benzyl-1H- 553 2.93

indazol-5-ylamino)-
S-isopropyl-
pyrrolo[2,1-
f][1,2,4]triazin-6-y1]-
carbamic acid 2-
piperidin-1-yl-ethyl
ester
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pyrrolo[2,1-f][1,2,4]triazin-6- yl}-carbamc acid 3-(4

hydr oxy-piperidin- | -yl)- ro yl ester 154 HMN-_~
W@ 2004054584 FI uor o- benzyl )-1H 515 9. 97 PCT/US2003/039542
indazol 5-yl ani no] 5- mst hyI pyrrolo[2,1-f] [
r |_tl| n-.4 v
é 5 H [4_§ |goCompound Name | [M+H] | HPLC
M | uor ohenyl ymet hyl ]-1H  H2N Ret Time
i pdazol | 5-yl ami no] - 5- et hyl (min)
pyried o[ 2, 1-f][ 1,2, 4]tri a M- |&-[44(1-BegdybaRi- ¢ @ch4s* 12.36
(PR -2-| am nO t|ehddZef s idmiMe)-[ 4- [ [ 1- (3-
489 9. 83MePRN {Ftuqy |)rretgqgtlhhlgyrmo 2.1-
i ndazol | 5- yI am s met hyl - A] yfl]]- [
1 2,4]t nHH )car bam c q_ 2 th }-(y_arri nopro |yl
ester 1 [[1 3- 531 2./4 NS
f Luoropheny \ rethyH 1!—.L Hadaz] L ami-nal—5—mp-hyil
o pVe9ol o [2 1-1] 1,2 az:'n“:@:é 1-d5 bai @%%cilg, 11-08
(BS) - 3-| gpyhol i gyl me est erindazgl-pryjjauinpx- (3- 515
10. 04 HNZ— Bl dhophieny! ) nethgthyl-pyrolo|2,1-
i hdazol | 5- y,J_zﬁ‘ﬁNn%}/kgﬁ met hyl ﬂ[pl;&‘i]@hazuﬁéyi}f]
[ 1, 2, 4] t Me@zi n- 6 NN] - car bani|cl-&kdigthylz3Rpe-3-
pl peridjnyl ester 159 HN ~\H |[ethyl}-1-(2-3nethddy- 9| 97
fluorophenyl)nmethyl] -1 H indasig)-brey! am noj
- P~ TG Ny T - @ 1-[4-(1-Benzyl-1H- 524 10.00
indazol-5-ylamino)-
O 5-ethyl-pyrrolo[2,1-
HN%% f][1,2,4]triazin-6-y1]-
H 3-(2-pyrrolidin-1-yl-
ethyl)-urea
171 ,_Q N-{4-[1-(3-Fluoro- 430 245
@;NN g | benzyl)-1H-indazol-
Me HN ’ 5-ylamino]-5-methyl-
~" N pyrrolo[2,1-
L ST W £i[1,2,4]triazin-6-yl}-
0 acetamide
172 @ N-{4-[1-(3-Fluoro- 446 2.46°
Me @;’M ¢ | benzyl)-1H-indazol-
P HN ’ 5-ylamino]-5-methyl-
MeO SN pyrrolo[2,1-
HN-C Ry [1,2,4]triazin-6-y1}-
carbamic acid methyl
‘ ester
173 _@ Morpholine-3- 501 1.97
4 Me @;/NN = | carboxylic acid {4-
nH o | HN [1-(3-fluoro-benzyl)-
[ AN-CN 1H-indazol-5-
o Ny? ylamino]-5-methyl-
pyrrolo[2,1-
f][1,2,4]triazin-6-y1} -
amide

Unless otherwise indicated, HPLC Retention Times were determined using a

Hypersil BDS C18 column with a 15 minute gradient time. 'YMC TurboPack Pro

column with a 2 minute gradient. 2YMC S5 ODS column with a 4 minute gradient.
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pyrrolo[2,1-f] [1,2,4]triazin-6- yl]-carbamc acid,
(3S)-3 i eridinyl ester -58 WO 2004/054514

WEDANSEDO3/ 039542 Ex. # R Compound Nane [ M+rHPCHPE1003/039542
Ret Tinme (mn) 160 t-BuO 3-[[[[[4-[[1-[(3- 631

I i 5 Ot .
aninfiahte@aadienyIMoxyl8 $®téIMmn Mitifla 2 minute gradient.

nor phol i necarboxylic acid, (3 S)- 1, 1 -dinethylethyl
ester 161 Lt,L {4-[1-(3-Fluoro-benzyl)-1H 522 3.482

i ndazol & ] - D¢ (P . . .

oyr ol o[ S FioRirs Wt tor the prsppration g sgme gfgh imtermediates
Sbenmydutbsdddrel 62 H [4-[[1-(3- 531 1.972 r

fl uorophenyl ) methyl ] -1H indazol -5-yl am no] -5-methyl 0

pyrrolo[2,1-f][1,2,4]triazin-6- yl]-carbamc acid, 3

nmo holinyl methyl ester 163 gl dslelita(3- 531 1.97

fl uorophenyl)nmethyl]-1 H i =5=yl am no] - 5- net hyl

pyrrolo [2, | -f] [I,2,4]triazm6- yl]-carbam c acid,

| narcnEe AR e R o B PR 8 Pkl adrongic acid

10a tert-butyl ester.

A
S

Ol

H

A 100 mL round bottom flask was charged with (R)~(+)-3-piperidinol
15 hydrochloride (0.52 g, 3.77 mmol), di-tert-butyldicarbonate (0.99 g, 4.53 mmol) and
CHyCl; (15 mL). Triethylamine (1.09 g, 10.8 mmol) was added and the solution
stitred overnight. The reaction mixture was concentrated and purified by silica gel
chromatography to afford 0.76 g (100%) of (R)-(+)-3-hydroxypiperidine-1-carboxylic

acid fert-butyl ester as a light brown oil.

20
[o]as” -21.6° (¢ = 0.1, MeOH). '"HNMR: &=3.75 (m, 2H), 3.53 (m, 1H), 3.08 (m,
2H), 2.17 (bs, 1H), 1.85 (m, 1H), 1.74 (m, 1H), 1.53 (m, 2H), and 1.45 ppm (s, 9F).
m/z = 102 (M-CsHzO, + H)"

25 The following derivatives were synthesized from the corresponding

commercially available amino-alcohols using the above procedure:

(2—Hydroxy-1,l-dﬁnethyleﬂlsfl)carbamic acid ferz-butyl ester
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Hypersil BDS C18 colum with a 15 minute gradient
time. 'YMC TurboPack Pro colum with a 2 mnute

w@e@diostst4 2YMC S5 ODS colum with a 4 m nute BCHUBMNG/039542

5 3YMC Xterra ODS with a 2 mnute gradient. 4YMC ODS- A

t m nut e l,ent 8, S5
col ESHER Bt ‘Freflathiol AT of Sy vl BaTrabamiceid rer
PCT/ US2003/ 03%utx] estére fol | owi ng conpounds were
prepared using the procedure described in Exanple 1.
Table 4 Ex. # Structure Conpound Name [MrH HPLC Ret
Time (mn) 164 [4-(1-BenzylgpgH 536 2.36 i-Pr NN
i ndazol - 5- yI amno) O HN | 5isopropyl (N> OHN N
pyrrolo[2,1-N NNTfJ [1,2,4 iazin-6-yl]- carbamc
acid 2- imdazol-1-yl-ethy ter 165 [5-Ethyl-4-(1-
523 2.042 Et pyridin-2-y - JOCI 0 HN
1Hindazol -5 N> OHN N ylam™®0)- N N pyrrolo [2, 1-
1111, 2,4]triazin-6-yl]- car mca|d2 i m dazol - |
-yl -ethyl ester 166 [5-Hf V\Jfa/ 23 1.642 Et NN N
pyridi n-3-yl nethyl HN I 1H-| zol - (N> ON N
ylamno) NN N pyrrolo [2, 1 Q] [ ,2,4]tr|a2|n-6-yl]

5- carbamc acid 2-

10

15

20

25

A 1L round bottom flask was charged with #rans-4-aminocyclohexanol
hydrochloride (25.0 g, 0.17 mol), di-tert-butyldicarbonate (40.8 g, 0.19 mol), and
sodium hydroxide (20.1 g, 0.05 mol). Water (250 mL) and 1,4-dioxane (250 mL)

were added and stirring begun. After stirring for 4 h the dioxane was removed under

reduced pressure and the residue diluted with water (750 mL). The resulting solution
was extracted with ethyl acetate (2 x 600 mL), and the combined organic phases dried
over magnesjum sulfate. Filtration and concentration yielded 30.6 g (74%) of 4-

hydroxycyclohexylcarbamic acid zert-butyl ester as a white solid.

'HNMR: 8=4.38 (bs, 1H), 3.60 (m, 1H), 3.40 (bs, 1H), 1.95 (m, 4H), 1.64 (m, 1H),
143 (s, 9H), 1.35 (m, 2H), and 1.16 ppm (m, 2H). m/z= 116 (M-CsHzO, + H)*

The following derivatives were synthesized from the corresponding
commercially available amino-alcohols using the above procedure:
4-(2-Hydroxyethyl)piperazine-1-carboxylic acid fert-butyl ester
4-[2-(2-Hydroxyethoxy)ethyl]piperazine-1-carboxylic acid tert-butyl ester.

Procedure C: Preparation of 2-Hydroxymethyl-piperidine-1-carboxylic acid
fert-butyl ester.
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i mdazol -1-yl-ethyl ester 167 [4-(1-Benzyl-1H 553
2.932 indazol-5-ylamno)- i~r HN: | 5-isopropyl 14

WORIN4sN1pyrrol o[ 2,1 N f][1,2,4]triazin-6-yl]-PCHURENG/G39542

10

15

20

25

30

acid 2- piperidin-1-yl-ethyl ester -60 WO 2004/ 054514
PCT/ US2003/ 039542 Ex. # Structure Conpound Nanme [ M+H|
HPLC Ret Tine (nin) 168 ,@H[4-(1-Benzyl-1H 543*

12. 36 indazol -5-yl am no) IMeO Rt O HN

5-ethyl -pyrrolo[2,1- rNHNAN £34{1, 2x4]triazin-6-yl]-

Meo "N 1, 1 -bis-(2-nmetHoxyNeth@)-urea 169

3-[4-(1-Benzyl-IH 584 [1.08 indazol-5-ylam no)- Et2N

CEt HN 5-ethyl -pyrrol o[ 2 Nf][1,2,4]triazin-6-yl]-

MeO N 1-(2-diethylam no- ethyl)- 1 -(2-nethoxy-

ethyl)-urea 170 1-[4-(1-Benzyl-1H 524 10.00 Et

if nd iz g'"lz&e: yb &0 I@Q%d—bbftorﬁéﬂ\ﬂ&kﬁifﬁ)dddﬁdf pmglfkgmethypiperidine (1.0
riazin-6-

3]gE 8.7, prym]b& $qgi11ﬁn|b1c}a1rbo]né‘qe|{§q2)4_gm1@§ mmol) and 15 mL of a 1:1 solution of

dioxane and water. This solution was rapidly stirred as di-tert-butyl dicarbonate (2.84

g, 13 mmol, 1.5 eq.) was added. The reaction stirred for 5 hours at room temperature
and the solvent was removed under reduced pressure. A mixture of 50 mL of water
and 50 mL of ethyl acetate was added to the residue and the layers were separated.
The aqueous layer was extracted with ethyl acetate (2 x 50 mL) and the combined
organic layers were dried over sodium sulfate. The suspension was filtered and
concentrated giving a clear oil which was then purified by silica gel chromatography.
This afforded 1.56 g (84%) of 2-hydroxymethyl-piperidine-1-carboxylic acid tert-

butyl ester as a white solid.

Mpt. = 72-73 °C. 'HNMR & = 4.28 (m, 1H), 3.93 (m, 1H), 3.77 (m, 1H), 3.60 (m,
1H), 2.96 (m, 1H), 2.39 (s, 1H) and 1.76-1.30 ppm (m, 15H). m/z =116 (M-
CsHg0+H)"

The following derivatives were synthesized from the corresponding
commercially available amino-alcohols using the above procedure:
4-(2-Hydroxyethyl)piperidine-1-carboxylic acid rert-butyl ester
3-Hydroxymethylpiperidine-1-carboxylic acid rfert-butyl ester
4-Hydroxymethylpiperidine-1-carboxylic acid fert-butyl ester

The following alcohols were synthesized via the given literature procedures
(all of which are herein incorporated by reference).
-1-Imidazoleethanol and 1-Pyrazoleethanol: Banfi, A.; Sala, A.; Soresinetti,
P.A.; Russo, G. J. Heterocyclic Chem. 1990, 27, 215.
4-Methyl-1-piperazineethanol: Cymerman-Craig, J.; Harrison, R.J.; Tate,
M.E.; Thorp, R.H.; Ladd, R. Aust. J. Chem. 1956, 9 89.
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171 N-{4-[1-(3-Fluoro- 430 2.45 1 T1 \ F
benzyl)-1H i ndazol - Me HN 5-ylam no]-5-nethyl- N

w@onossiL, 1 Me--~N V. f][1,2,4]triazin-6-yl}-POI/US2003/039542

10

15

20

25

30

acetam de 172 N-{4-[1-(3-Fluoro- 446 2.46 Me | NN F
benzyl)-1 Hindazol O HN 5-ylam no]-5-nmethyl- MeO4 N
pyr r ol dfRMotphokiheprogdnd]: 2CHini, IV a Lirottic Py Fpveras baMaschia, 1

oline-3- 501 1.972 Me | ! | /Y
Wéﬂ%&@% i&”a‘??ég %4)7 H HN [1- (3-fl uoro-benzyl)- N 1
Hi ndaZzDﬁz -By@okP ﬁ11dé!z§l@ MvsEn, TEKBh -T.IVL U9 THe, Soc. 1953,

f][124tr|a2|n - am de Unl’ess otherw se
H?dt&f&t??ed HPLC Retentl on Tinmes were determ ned using

2 Hypgs sl ADR CAS ORI MR QiR M &1l BE0kIA, R B

OICGHI EVIH.; 2¥MveRT. DRSS Hual, KnWiti, Dy Roykemi ML &/gi memnzooo, 43,
- _61 WO 2004/ 054514 PCT/ US2003/ 039542 3YMC Xterra QDS
wi47A- a 2 nminute gradient. 4YMC (DS A C18 colum with a

sr a(rjr: 23%’59 %’%ﬂ{ .)’gfgylgu ?glg ﬁtﬁil &ﬁtfbtl?ylglo%ﬂ&ﬁh@' Berg,

prSeﬂaetrwonph Rknﬁph.e Rofs, St ; [thnbm@ﬂl é[ﬁlesell Svmasson G. J Med.
O e S S St OB o R
t q‘i}‘dr@}%ﬂéthﬁstﬁ@rbholﬁe% c&bbxylic acid rert-butyl ester (R)- 2-Hydroxymethyl;
morpholine-4-carboxylic acid fert-butyl ester by Procedure A above.
cis-4-Amino-4-methylcyclohexanol: Gelotte, K. O.; Surrey, A. R. U.S. Patent
3,895.036, 1975. This amino-alcohol was converted to 4-Hydroxy-1-
methylcyclohexylcarbamic acid fert-butyl ester by Procedure A above.
4-(3-Hydroxypropyl)piperidine-1-carboxylic acid fert-butyl ester: Egbertson,
M.S.; Chang, C. T.-C., Duggan, M. E.; Gould, R. J.; Halczenko, W.; Hartman, G. D.;
Laswell, W. L.; Jynch, J. I.; Lynch, R. J.; Manno, P. D.; Naylor, A. M.; Prugh, J. D.;
Ramkit, D. R.; Sitko, G. R.; Smith, R. S.; Turchi, L. M.; Zhang, G. J. Med. Chem.
1994, 37, 2537.

1-(2-Hydroxyethyl)-1,2,4-triazole: Aisworth, C.; Jones, R. G. J. Am. Chem.
Soc. 1955, 77, 621.

2-Hydroxymethyl-1-methylimidazole: Hay, M.P.; Wilson, W.R.; Denny,
W.A. Tetrahedron 2000, 56, 645.

(R)-3-Hydroxymethylpyrrolidine and (S)-3-Hydroxymethylpyrrolidine:
Culbertson, T.P.; Domagala, J.M.; Nichols, J.B.; Priebe, S.; Skeean, R.W. J. Med.
Chem. 1987, 30, 1715. These amino-alcohols were converted to (R)-3-
Hydroxymethylpyrrolidine-1-carboxylic acid ferz-butyl ester and (S)-3-
Hydroxymethyl-pyrrolidine-1-carboxylic acid fert-butyl ester by Procedure A above.

(S)=()-3-Hydroxypiperidine: Olsen, R.K.; Bhat, K.L.; Wardle, R.B.; Hennen,
W.J.; Kini, G.D. J. Org. Chem. 1985, 50, 896. This amino-alcohol was converted (5)-
(-)-3-Hydroxypiperidine-1-carboxylic acid tert-butyl ester by Procedure A above.
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A 100 nL round bottom flask was charged wth

(R -(+)-3-piperidinol 15 hydrochloride (0.52 g, 3.77
woneip345di -t ert - but yl di carbonate (0.99 g, 4. 53PemD53003/039542

and CH2Cl12 (15 nL). Triethylam ne (1.09 g, 10.8 nmol)

was added and the solution stirred overnight. The

r eact i ohhergeteral provadure ontimet balowdmaytle psedith pegbatwythe compounds

silica gel . chr togr y, .t fford 6 g (100% of
A EGPRRT g faribiie PR AR P S o
tent-butyl ester as a light brown oil. 20 [a] 25D -21.6
(c =0.1, MOH). IHNWR S =3.75 (m 2H), 3.53 (m
1H, 3.08 (m 2H), 2.17 (bs, 1H), 1.85 (m 1H), 1.74
g(m 1H, 1.53 (m 2H), and 1.45 ppm (s, 9H). mz =
102 (M C5H802 + H)+ 25 The follow ng derivatives were
synt hesi zed fromthe corresponding commercially
avai | abl e am no-al cohol s using the above procedure:
(2- Hydroxy-1, 1-di met hyl et hyl ) carbam c acid tert-butyl
ester -62 WO 2004/054514 P@a@g)gﬁg 039542 Procedure
B: Preparation of trans-4- | ohexyl carbam c
acid tert- Butyl ester. OH HEN YO O 5 A1 L round

bottom §| ask was rged with
10 ¢ p Ao yPEBESR N BRI S ochi or i de (25.0 g, 0.17
mol ), di-tert-butyldicarbonate (40.8 g, 0.19 nol), and

sodi um hydroxide (20.1 g, 0.05 nmpl). Water (250 ni)
and 1, 4-di oxane (250.nm.) wer WP ded and stirring
begun. After stirring for 4 hithe di oxane was renoved
under 10 reduced pressureH tNe residue diluted with
water (750 nlL). The resulting s6 {on was extracted
with ethyl acetate (2 x 600 nL), @& t he conbi ned
organi c phases dried over nmagnes sul fate.
Filtration and concentration yielded 30.6 g (74% of
4- hydroxycycl ohexyl car bam c adt d tent-butyl ester as
a white solid. 15 IHNWR 6 = 4.3 8 (bs, 1 H), 3.60
(m 1 H, 3.40 (bs, 1 H, 1.95 (m 4H), 1.64 (m 1 H),
15 1. 43 (sTo@kpaction 8&ss¢lwasdied solul skriné msthyl ester idyochiride (1 eq).

- b SRR ot R SRR PR o v
avaldedbler HInfiowhilEMBRAnWE tidteiiperadlle ¥e1 0L 98 edUISeirikdwas

4- ( 2- Hydr oxyet hyI_%pi.per azi ne-1-carboxylic acid
t eppntpied yntd #flsplids dissolved. The mixture was cooled to 10 °C and

o e PP A Ll A B R le 0l MY M france

20 2-btpdeaxyhetl BYC: Aihpecdction evak heldrfboXy micates+ d2 °C. Solid sodium
borohydride (4 eq) was added over ‘2 hr while maintaining the temperature at 10 ~ 20
°C. The reaction was held for 30 min at 14 ~ 16 °C. In a separate flask, methanol
(1.15 vol) and water (1.72 vol) were added. Sodium hydroxide, 50 wt/wt% in water

(3 eq) was added and the resulting solution was cooled to 15 °C. The Schiff’s base

25  was transferred to this mixture over 1hr maintaining the internal temperature between
16 ~ 22 °C. Water was added (1.72 vol), followed by concentrated HCI, 12.2 M in
water (2..67 eq) while maintaining the temperature at 15 ~ 25 °C to adjust the pH to
9.5. The mixture was filtered and the filter-cake was washed with two portions of
water (0.58 vol). The combined aqueous portions were washed two times with ethyl

30  acetate (5.75 vol). The mixture was cooled from 25 °C to 15 °C, and concentrated
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tent-butyl ester. 25 -63 WD 2004/ 054514
PCT/ US2003/ 039542 OH O bO_~ N 6To a 50 niL

wWo owads4sot t oned fl ask was added PCT/US2003/039542

2- hydr oxynet hyl pi peridine (1.0 g, 8.7 mribl), sodium
bi carbonate (1.24 g, 14.8 mmol) and 15 nL of a 1:1
soHﬁhWﬁS adfled, 52 gi Mxa maten (@ 8dat p nntilThe pHalthe indrturgasached 6.5,

Ottt Rl LA PRRRLS e o 15

5 Bo br 5t AtC aadDiheh ERIIAE Weke colldtted BE aSHeY ﬁﬁﬁlel/\ﬂﬁhe ﬁlter—cake was
rermved under reduced pressure A m xture of

wat@phedzigh tep partions efiwater @ \ﬁrlbanmomtwswé h?}PféHe (1 43 vol).
re

| oy L B BURES (R HEHOTREE BhEicq 7 TOHERYD g gffond he
thpmdumblned 10 organic |layers were dried over sodi um
sul fate. The suspension was filtered and concentrated
giving a clear oil which was then purified by silica

geB. chr pglR4tigk BY compthrad Bf forded 1.56 g (84% of

2- hydr oxymet hyl - pi peridine-I-carboxylic acid tert-

butyl ester as a white solid. 15 Mpt. = 72-73 C. 1H

NVR 8 = 4.28 (m 11-1), 3. 93 my 1H), 3.77 (m 1H),
3.60 (m 1H), 2.96 (in, /Ei (s, 1H and

1.76-1.30 ppm (m 15H). n1z 1 M C5H802+H) + The
foll owi ng derivatives mergoé nt Nesi%ed from the
corresponding 20 commercially av
am no- al cohol s using the above pr

ShH
10 4- (2- Hydr oxyet hyl ) pi peri di ne- | -coxyl ic acid

15

20

25

30

tent-butyl ester
3-Fydroxynethylpiperidine-l-cag%oxylic acid tent-butyl
ester 4- FWdroxynethyIpiperidine- 1 -carboxylic acid
tent - bu

synt hesi %@d ‘gr‘i’%g’h-érﬁhg\?i@&r\ﬁ*’l P .'%I%kfgm&ﬁﬁégl vahy The

of raitiap saluBoR Va bEblbd EPIR@LER , Bi- Jo%feerseﬁﬁ%h %(0 5°C) of
-1-1 m dazol eet hanol and 1-Pyrazol eet hanol: Ban

Sapetassium ce*bpe@ﬁ (eeq)iin warer £0.1 vRUswas,added. JCIHetoepcmfdﬂmmde 14

Chg@]thghgx%% ad g, E(‘idglg)rnrﬂbﬁ% rnp(vhg jgalg%‘)? 4 eet hanf) emperature

Thbdilpw R Th&l&gﬂas1ﬁead%mtnuxﬂur€|mmagéc9§)6 apﬁ‘o&%ately 86 min at
WO 2004/ 054514 PCT/ US2003/ 039542

4- 6 PhofitisepsiBpdhomixters was sampleddpp HPLC qualysisq it area percent

L. tenMRG6E NBberzyl-serine was present, additional chloroacetyl chloride was added
according to the following formula: for every 10 area percent N-benzyl-serine, add
0.12-0.15 equivalents chloroacetyl chloride. If an additional chloroacetyl chloride
charge was necessary , allow the mixture to age an additional 30 min after the charge,
and resample. Once the reaction completeness specification has been met, charge 50
wit% sodium hydroxide while keeping the internal temperature between 5 and 10° C
until the pH remains constant >13.5. The reaction was deemed complete when HPLC
analysis showed <1 area percent (combined) intermediates. The mixture was warmed
to 25°C, and heptane (2 vol) was added. The mixture was stirred rapidly for 10 min,
and the phases are allowed to separate. The organic phase was discarded, and the rich
aqueous phase was treated again with heptane (3 vol). After stirring rapidly 10 min,

the phases were allowed to settle, and the organic phase was discarded. The rich
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Tetrahedron Lett. 1994, 35, 761.

2- (2-Hydroxyet hyl )i m dazol e: Lawson, J. Keith, J.R J.
w@\no4sm  Soc. 1953, 75, 3398. 5 PCT/US2003/039542

[ 2- (2- Hydr oxyet hoxy) et hyI ]carbam c acid tent-butyl

ester: Geenwald, RB.; Choe, Y.H ; Conover, CD.;

Sh @ﬁ}J.CQQS POYRIPND F3is: CORLWIZL@ n2-0MC and Wewt% @M@n@chlgﬂg aglda(a]) was added

Y TR —

Rerkgpt, at E10-0R@Sfor aﬁnﬁlmuﬁh' h)@ﬂlhe I'the sfuriy was then filtered and washed with
Thor el | -%éntocreﬁson 10 Chem 1998, 41 .
19PHe-caq] hyatsr E?oﬁéﬁquk)e rEhecwihvake was dised igvaguo at 40-45° C

5I—|yq5gﬁylraqhgugsﬂggz)pggﬁld ne-4-carboxylic acid test-butyl
ester (R)-2- xymet hyl - nor phol i ne- 4- car boxylic

aC| d tent- butyl ester by Procedure A above.

r%F ey, Aggﬁiﬁéq)(%;%éﬁa r@‘ﬁg’g‘gi Bg%e)glgm : ﬁlaﬁﬁ] gydrochlorlde

am no- al cohol was converted to 4-Hydroxy-I- 15
nmet hyl cycl ohexyl carbam ¢ aci d tent butyl ester by

Procedure A above.
4- ( 3- Hydr oxypr opyl ) pi per hg%gar basy!ic acid
tent-butyl ester: Egbertso Chang, C. T.-C.,

Duggan, M E.; Gould, R J. nko, W; Hart rmn
G D.; Laswell, W L.; Jynch, J. X Lynch, R J.;
Manno, P. D.; Naylor, A M; Pru J. D.; Rankit, D.
R : Sitko, G R; Smth, R S.; Turchi, L. M; Zhang,
10G " J Med. Chem 20 1994, 37, 2837.
1- (2-Hydroxyethyl)-1,2,4-triazole: Aiswrth, C ;
Jones, R G J. Am Chem Soc. 1955, 77, 621.
2- Hydr oXlpreedtimed -miktureref ¢nphpavind 8@l eep) iy, THIF BL6 vol) under nitrogen

ysvipadded ams SR 1 0 6t 1 B R oas added borane-mettivl sulfide
( Skopla ! @Wf&ﬁ Juh RYAtE Akt ﬁie"’c@mge@ﬂr@@f the Phctidn Mrixture was kept

Domagal a, Ni chol s, ri ebe, S.; Skeean,
15 R WIOW IQ\/&{ Thm@mon]_rgngure 3G ggmbaeﬂmqgk(éS"C) under mtrogen for5.5

n

iyt O G St Rl SRR Wi addrdsoay Mgt
esteempemtdre(\@s-lépt WdWQX)PEdeﬂMﬂg-tﬂa/ﬁdc@ﬂldrﬂl Tethe ¥esulting mixture was
- car, oxyI i c acid tent-buyt ester by Procedure A

abgdesd vagier (@ \(Oq) angl th gy nge?qr@rlr@éroogl temppergtuig overnight. The
Bh gﬁxtuf% Was co\ﬁe&ﬁ}a%ed s \gcwo mﬁﬂed with INi K gﬁé(ﬂls 'sodfubl hy]dfrox1de

. Chem 1985, 50, 8 am no- a
20 co(ﬂxé ﬁq)wld(vﬁter ((1 8)v<ﬂ} I—l]hsbrmmpiepmsiedtram@dlwaheﬂgkyddtaﬁe (2 x 7 vol).

ten t rocedure A 65 WO
Soss 6&Rka Byl Teifoetisbie W?ﬁ]%edd@ﬂb (siageeepdium
0 Ut:llllbﬂ@@j sdl@ﬂl(ﬁi/\(molp e’l"l‘l’es&ﬁylta‘éetﬁfe%%%@cs LRge ﬁl@ﬁr@&&b@%ated in vacuo
di scl osed in Exanples 1, 92, 136-144, 157,
16t givga crude oil. The oil was diluted Wlth ethyl acetate (10 2 Vol) and methanol (0.5
vol). To this solution was added trimethylsilyl chloride (0.6 vol) dropwise until the
25  pH of the solution was acidic. The batch temperature during the trimethylsilyl
chloride addition temperature was kept below 20° C. At the end of the addition, the
mixture was cooled at 0° C for 2 h and the precipitate was collected by filtration to

give the desired product.
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Exanple 175 10 A Preparation of N-benzyl-serine OH

HR2C NH ~ 0 A 15 To a reaction vessel was added
w@olosaseses i ne net hyl ester hydrochl oride (1 egdCT/US2003/039542

Met hanol (2.85 vol) was added and agitation was

started. Triethylamne (1 eq) was added over 10 mn

while neineparationgfBndydesnyarethyli-sapholine-44@ripxylic acid tert-

Stirri gle este(i'ont' nued until all solids dissolved.
The m xture was cooled to 10 C and benzal dehyde (1
eq) was added over 15 mn while maintaining the

tenperature 20 between 11 - 15 C_ The reacti on was

held for 30 nin at 8 - 12 C. SopM%Ksodi um bor ohydri de
(4 eq) was added over 2 hr yghil i ntaining the
tenperature at 10 - 20 C. The réaction was held for
30 mn at 14 - 16 C. In a separ flask, methanol

hydroxi de, 50 wt/wt%in water ( was added and
the resulting solution was cooled to 15 C. The
5Schiff's base 25 was transferreg to this m xture over
| hr maintaining the internal tenperature between 16 -
22 C. Water was added (1.72 vol), followed by

concentrg Ln%gmﬁlq M i 2% eF\ '

mai nt ai ning the t(g%n%’é%drrgh(gﬁp%gbl %&Eh a%g% @g%%ésl}f&t(%gq)
pHatjoeoud KoPOT (25 et ) ind EtOvas whi btiresdeghtid hdmbBeneous. The EtOAc layer
filter-cake,was washed with two portjo

:
(0.5 ST e (AT e A8 G LT74 WUR el EA s Rgicombined
10t WELOARBS W &&e%hsk)géd #o aﬂﬁ&@&&téﬁné@om)m@gg /C (0.06 ¢q). Di-

m xture was cool ed from 2 con nt rat

- 66%@1&1)@14&@5%@.@1 @nwass.@dals/ﬁwﬁmzure mcas hydo genpdetifor 4h at 15
- o 8oy ERAEfonbd SRRy HPLE! ik RS B il intotdiceite,

b etThe produét wids &ystdllieedrirsinlbyelohessand €7-d0 verundedz) to2a'?_ffdiﬂ thltitle
5 Cand then the solids were collected on a filter

f uSABPOUNhe fi|ter-cake was washed with two portions
150f water (1.43 vol) and two portions of heptane (1.43

vol). 5 The wet solid was transferred to a drying

tr &y, alsephriatidnaf thbind@atade 21 h to afford the

product. B. Preparation of conpound B 0O HO02C N1O 10

10 B To a reactor was charged N benzyl-serine (1 eq)

and THE (6.1 vol). The //R

N\
N
O,N

E

(1.15 vol) and water (1.72 vol) Te added. Sodi um

20
5-nitro indazole (1 eq), cesium carbonate (1.1 eq) and DMF (5 vol) were
heated to 70-80 °C. The appropriate bromide RCH,Br (1 eq) was charged over 75
min. The reaction mixture was cooled to 20 °C. The salts were filtered and the cake
was washed with DMF (2.7 Vol) The product was crystallized by charging water
25 (1.35to 1. 45 vol) between 15-21 °C. The crystal slurry was held for 4 h, the
crystalswere filtered and washed with a 2:1 DMF:water mixture (2.1 vol), water (2
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resulting solution was cooled to 05 C and a pre-cool ed
solution (0-5 C) of 15 potassium carbonate (3 eq) in

wowiens4564 1 vol ) was added. Chl oroacetyl chl orPdEUSDN3039542

eq) then was added via addition funnel while

mai ntai ning the internal tenperature below 5 C. The
bi prAsing finalky 81l meldecetapiteilenaatenmpixtutedd . Saysp): cRliawetahle was dried
30.m t 5.C. After._aging, the m xture was sanpl ed
f oraphkﬁféoaaﬁ%f'@ﬁeﬁm YLE- area percent remaining

N- benzyl -serine was present, additional chloroacetyl
chl ori de was added 20 according to the foll ow ng

f offrul aPreparatignof thoindazele parisent N- benzyl - seri ne,
add 0.12-0.15 equivalents chloroacetyl chloride. If
an additional chloroacetyl chloride charge was
necessary, allow the mxture to ag addi tional 30
mn after the charge, and re |l@. Once the reaction
conpl et eness specification EjiEEESDNnEt, charge 50

wt % sodi um hydr oxi de whil g 7t he interna

t enperature between 5 and™0 C 25 until the pH remai ns
constant >13.5. The reaction wags deened conpl ete when
HPLC anal ysis showed <1 area percent (conbi ned)
intermedi ates. The m xture was warnmed to 25 C, and

hept ane T}, gl dle ¥Ag éagggg Flh%g‘gdh{g]stéés Hﬂiarrﬁgé[@;l?’fog{,\iélgf ?g vol)was added

rapidly for 10 mn;

10 s e pad hydrogeThted ot ifapsi betplears B0-WASCdiThe aeabeion neirthrd tes held for ~1 h

rich 0 ase S ted again with _heptane (3 .
ol g Sd K Refes Bd 4G, 8 Ui catales e &l washed with
we loovry T 2&dtidnSni ' i i
o e 16 SR s SPIERE () RS 69, o s

PCYithIIHO ). b 303 4tistilked e thesdesived valnmeds.5 voblastospherigally, and
C 7 wt.% | gt id ( d whil
G NS SR 955 BEh b3 VR0 Bl S g over

15 r eSheé slurry vek eoolgd vas: 1.Kewt 1823 °A.0FR SurfoivadhdTil Mﬂﬁuﬂﬁﬁ&ed,

20

25

4 h. The slurry was then filtered and washed wt
pr Baghsd|vdgh ’(HF%eg)anq\,é]t:@rIO( yol) and @rigdbin)ovemhaed it . cake
was dried in vacuo at 40-45 C 5 to afford the desired
product. C. Preparation of
(46benzPrepamatitrbf thesiel) ] - met hanol hydrochloride O
HO-~N) HC 1-0 10 C To a stirred m xture of
compound B (1 eq) in dry THE (16 vol) under nitrogen
was added triethyl amne (1.2 eq). To thig m xture was
added borane-nethyl sulfide conplex (7.5 eq) at such
a rate that the tenperature of the =alSt i on m xture
was kept 15 below 10 C. The react Xt ure was
gently refluxed (65C) under' nitfrogén for 5.5 h. The
m xture was cool ed and MeQHL (139 vol) was added

slow y. The internal Etd,e er ture was kept below 25 C
during the addition. To th f@f ting m xture was
added water (4.2 vol) and the m xture was stirred at
roomtenperature overnight. Th&

A 3-neck flask was charged with 5-alkyl-4-ox0-3,4-dihydr-pyrrolo[2,1-
Al1,2,4]triazine-6-carboxylic acid ethyl ester (1 eq) and dry toluene (15 vol). POCls
(1.2 eq) was added in one portion, followed by slow addition of diisopropylethylamine
(1.1 eq) at a rate that maintained the temperature below 30 °C. The resulting
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m xture was concentrated in vacuo and diluted with 2N
aqueous sodi um hydroxide 20 (4.6 eq) and water (1.8
W 00)/0545ne m xture was extracted with ethyl acRCHUS20032039542
X 7 vol). The conbined ethyl acetate extracts were
washed with a 20% aqueous sodi um chloride solution
( 4swperstion wahkeagadyp|114 e tfert Mhehecombigshomengenedusat about 80 °C. The

e e e
e%ctlééph}%mgo2% P}Sl\gél@i-l %ﬂ—]@ n Y86 Pﬂ%‘%g@%ﬁ%ﬁpé{{l Eﬂ.)elhylletion, the

fori ropw se ‘unti
s otaatmcmwm&)(md 10i-Q. °CTand vistadtied erpsetwtonr«f KPP G4 tedp)an H,O
trinethyl sjl chl oride addition_ te ature was

S bel TR oAb le Rein B emB e BHbeUR D o OE ety R was stired

mﬁ)r%%ﬁcﬁt ab> & Crhofesditing Hg uBFeRIcaGIRI filRt& ﬁP@(ﬁlgh a pad of
collected by filtration to “give the desired product

- 6eelmlzcbth¢/lmn$ware Fse:patrus@ 008y 0zen4 iayemwapwgglwdamﬂozﬁ 5 wit%

¢ R TS Lot ol SR BN (£ 78D DK i ered amd
(%&ﬁ;@ﬁfﬂtec{r@i P&@inis dver thy |tén}1 erdBichang offPPCOBII8T; @entfrking until
eq%h,eI aqueous K3P04 (2.5 eq), and, Et OAc was sti rred

&féda@enqwethﬁt@@glea%lﬁ 26na030s dpareastien mistpre was
t h t
N 06}9&*%81{%5 0%24()”3%0 B! Fr%‘iﬁ&% € &#ﬁ@o i %“g%d‘glfﬂ% indazole

| ne | ayers were c
C oFt(Gu9ﬁ8 BQ) a’ﬂal\m%ﬁdpﬂcblﬂlaﬁnﬁ@( 1013e@q JTheBeactibe mtas hedtyd to 70-80 °C

ﬁ'yéﬁm[y%iﬂ 2 Gis tﬁleslpe &le%tmtalstd vev%w?%%f{é‘@? te BydP1Go s s then cooled
ORIl ishfitby] dd¥RoltI$tsWdl) Wacfdbhtﬁ{eer‘éa&ﬁh(fh‘ﬁﬁlre was cooled

Celite. The product was crystallized from cycl ohexane
15 ( 7&0m Mol@iee) °G overfafnsridd oA é. 8t~r 2.Pdur. andriitsradd . Thedilter cake was

P ti. f.1h ~N, Q2 1. 2N o

o et i e Popy CHRRA B o a AR it yalgfpeigit g0 oc o
DVEff§rd thobgoduer €  heated to 70-80 C. The appropriate

brom de RCH2Br (1 eq) was charged over 75

10

H. Preparation of the acid

20
R
//
N\
y N
R1 HN
<" SN
HO,C \ N\N/)
H

A flask equipped with mechanical stirrer was charged with the ester G (1 eq),
25  THF (4 vol) and MeOH (2.5 vol). The suspension was cooled to 5 °C and 50% NaOH
’ (5.3 eq) solution was slowly added maintaining the temperature below 15 °C. The
resulting solution was warmed to 60 °C for 4h, then cooled to 25 °C. The reaction

mixture was charged with THF (7 vol), and concentrated HCI (9.95 eq) was slowly
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mn. The reaction m xture was cooled to 20 C. The
salts were filtered and the cake was washed with DWW
W@ 2007/084319 . The product was crystallized by cheehUszH03/039542
water 25 (1.35 to 1.45 vol) between 15-21 C. The
crystal slurry was held for 4 h, the crystalswere
f i pddadevhilmmaintainiog thei temperapira behvw: 3 Ceto P X+ Theresalting slurry

oy shb i o Senduid el fehnliea dne T ke v

( 1 wasivd with Hh© (3&t5 wakendnditeddbni thel filtat foft Dk The aildeOrah washed with

the product E. F. Preparation of fhe indazole amne 5

R heptane\(1iye) 4nd dried underaaghem gt 29 " #p alfprd thewproded: ¢ o
sthe hyrdogenator, THE (8 vol)was added 10 and

hydr ogenated at 15 psi between 30-40 C. The reaction

m Xt ur e Pmegsariaéibol of thie prbtért¢dscarbam@ie by HPLC), cool ed

to 25 C, and the catalyst was filtered and washed with

THE (0.9 vol). The reaction mxture was transferred to

anot her vessel, rinsed again wth THE (0.§/vnl),

distilled to the desired volune (5.5 vQl)

at nospherically, and heptane was added g‘l\,\\{ol). The

reaction m xture was kept between 4ZL60-C Hver | h. 15
The slurry was cool ed over 1.5R'"t8Y18-23 C. The slurry
was held for I h, filtered, wa y t h THF/ hept ane
(1:4, 10 vol) and dried in gSC. G
Preparation of th ter 0/=§R HN 11<~JN Et GzC
20 NON G A 3-necZ;:I wa® charged with

5-al kyl - 4-oxo0- 3, 4-¢+-Nydr-pyrrolo[2,1 f j[

1,2,4]triazine-6-carbBaglic acid ethyl ester (1 eq)
and dry toluene (15 vol). POC13 25 (1.2 eq) was, added
in one portion, foll owed by slow addition of
10diisopropylethylamne (1.1 eq) at a rate that
mai nt ai ned the tenperature below 30 T. The resulting

-70 WO Pollskomsshargetwiishoesposdiseid Bk peraidsaluaags(15 vol).

DRSS A Al 6D DESATLESABTRSEEFHD i

quemdied dormvhter Coré VERIFRL Xdpphlwater). The flask was then charged with 3-
hydroxymethyl-morpholine-4-carboxylic acid tert-butyl ester (0.96 eq) at ~77 °C.

15  Triethyl amine (1.2 eq) and diphenylphosphoryl azide (1.2 eq) were added between
77-85 °C. The reaction was cooled to 25°C, diluted with THF (15 vol) and washed
with 10% K,COs (10 vol), saturated NaCl (10 vol) and water (10 vol) respectively.
The rich organic was polish filtered and distilled at atmospheric pressure till the pot
temperature was >100 °C. The final volume was adjusted to 15 volumes by adding

20  toluene if necessary. The mixture was cooled to 80 °C, water (1 eq) was added and
the product was crystallized. The slurry was cooled to 25°C over 1 h and held for
17h. The solid was collected by filtration and the filter cake was rinsed with toluene
(2x2 vol). The solid was air dried overnight and then dried under vacuum at 50°C to

give the product.
25
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reaction m xture, 20 L McNH2/ THF in 200 L
acetonitrile). Upon conpletion, the reaction was

w@omheshsio -2 C and was added to a sol uti on of PKRBERID43/039542

(4 eq) in HHO 5 (16 vol) while maintaining tenperature
bel ow 10 C. The reaction m xture was stirred for 20
m J-at -Exeparatipneofibe canbapmte | ght suspensi on was
filtered through a pad of celite and the |ayers were
separated. The organic |ayer was washed with 23.5 wt %
K2HPO4 in H20 (3 vol), followed by water ( vol ).
The solution was filtered and concent teé/ERy heati ng
over the tenperature range of 22 Ctd C*ncontinui ng
until 10 the HPLC ratio of toluen 0 >-gtarting
ester is 26-36% The reaction M xtyre was cooled from

58 Cto 40 - 50 C. To the resulad guspensi on was
added the indazole F (O 9 nd

di i sopropyl et hyl a Thé'reacti on was
heated to 70-80 C eIant this tenperature until
it was shown conpl eley HPLC. It was then cooled to

55 C and i sopropyl al cohol (15.% vol) was added. The
reaction mxture was cooled 15 from55 Cto 22 C over

S5a period of 1.8 - 2.2 hr.. and filtered. The filter

cake was shed wth cold isopro al cohol (5.5 vol
and dri e%lﬂ %HW@E&SW@ 41 eg). tster &I’Y@B meth)an‘ﬂ (1
pr Qf@l_g%d cbhceﬁfr@ﬂéé'l—ﬁl's@lﬁt@fl (4 B§)aghd sluﬂ'? v&a@h&tem ’y(f & and held

k “equi pped mechani ca
st iat ﬂe&temera@ﬁa nlgelopcxmtlﬁe chrvessiorto e @stdf)p;rod@SbWHPLC After

(2 UL b O SRR BB gRA S

10 ad dedtui@iod A5 NPOI ThE SitiardRialiv:ed bed ﬂi\é’fﬂﬁ_’até_ waéfeﬁtracted with

20

~resulting solution was warned to 60 C for 4h, th
costhybiacetate? 6 vphe Btlesd ecétats (10vvel) umetheved (2R ano@@mvm th

7ol lBbr B0 (4 BETRLAS G 0 o g ipuS e, Using

MaiS0YENSO HGolution] RPN ¢itthé MixtateOnasHhljfstddao R 313 T8e phases were
res Itln%slurr was stirred at arrblent t enperature

wah seppfals- fiheteodigt riqhhargapictayer wag eolggted anééwé@ (10 vol)

he filter for
The cg é%d\(/\lgtsoxt\y\lgnﬁ)?%& t%%'éq] ?ane Q 11'\1/0J|F%1 aeq ield at 55-60
Unde o AL Rdr ad@ition b wald: %&1 EQePIoO@UES °C évér 1 h. The product

Preparation of the protect ed carbamate
was filtered and washed with ethyl acetate (2 x 3 vol). The filter cake was reslurried
with ethyl acetate (15 vol) and butylhydroxyanisole (2.7 wt %) was added. The
resulting slurry was distilled at atmospheric pressure. The volume of the mixture was
adjusted to 8-10 volumes while maintaining the temperature at 74-78 °C. The
temperature was cooled to 19-25 °C over an hour. The solid was collected by
filtration and the filter cake was rinsed with ethyl acetate (2.2 vol). The solid was

dried under vacuum at 45°C to afford the desired compound.
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rR RLHN-IN O/OF N\ NNJ NBoc I 10 A flask was
charged with the carboxylic acid H (1 eq) and tol uene

W@ 1®40045)4 Resi dual water was renoved by azeoP@DPE03/039542

distillation and the supernatant was analyzed for
wat er content (KF: <200ppm water). The flask was then
cha¥hatiis\Glaimed ishy dr oxymet hyl - mor phol i ne- 4- car boxyl i ¢
acid tert-butyl ester (0.96 eq) at -77 C 15 Tri et hyl
amne (1.2 eq) and di phenyl phosphoryl azide (1.2 eq)
wer e added bet v@epound bf8&nfila The reacti on was cool ed
to 25C, diluted with THE (15 vol) and washed wth 10%
K2C03 (10 vol), saturated NaCl (10 vol) and water (10
vol ) respectively. The rich organic was pol igh
filtered and distilled at atnospheric presgure til
the pot tenperature was >100 C. The al_pvol ume was
adjusted to 15 vol unes by addi ng 20 ne\ﬁf
necessary. The m xture was cooled tog pater (1
eq) was added and the produ@f tallized. The
slurry was cooled to 25C overi1 hjand held for 17h.

The solid was collecte® by fj and the filter
cake was rinsed with tgl uen ol). The solid was
air dried overni ght—axnd

I ediunder vacuum at 50C

5to give the product. 25 H72 WD 2004/ 054514

15

20

25

PCT/ US2003/ 039542 J. Preparatipn of the carbamate rR -
RL HNHN SIN OO\ N NHJ 5 fl ask was charged
mﬁth the carbamate | (1 eq), water (7 vol), nethanol

oll%vaand concentrated HO solution (5 eq)). The
sIu s heated to 70 C and held at this

t eRPSkALLES fr@ﬁltthé gﬁﬂmbﬁilal@%wl,sm@ﬁ&&dtam R&&loERdo, and
product by HPL
substltuted heterocyclo

R! is selected from the group consisting of alkyl and substituted alkyl;

R? is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, aralkyl, heterocyclo,
and substituted heterocyclo; or, R? may be absent;

X is selected from the group consisting of a bond, O, S, C(R®),, C(R®);3, NR?; and
NR?);

R? is independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, aralkyl, heterocyclo, and substituted heterocyclo,

and pharmaceutically acceptable salts, prodrugs, enantiomers, diastereomers, and

solvates thereof,

2. The compound according to claim 1 wherein R is aryl or substituted

aryl and R' is a lower alkyl group.

3. The compound according to claim 2 wherein X is —O- and R? is

cycloalkyl, substituted cycloalkyl, heterocyclo or substituted heterocyclo.
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conpl etion, water (3 vol) was charged into the hot
reaction mxture, and cooled the 10 m xture to 45-55

w@200F0sts5md xt ure was filtered and the filtrate REEUS2003/039542

extracted wth ethyl acetate (2 x 6 vol). Ethyl

acetate (10 vol), nethanol é_2-3 vol ) and

but yI hydr oxy dlesempopnd geoprding todaiar & WaerpguRiimplenyher substituted
i's u Usi ng 50% NaOH sol ution, the
pH%Jg%g}tq%g&% Efﬁ?tél?g%ze%a%j usted to pH 9-13. The phases

were allowed to separate. The product rich organic

| ayer col ] ected and water (10 vol) 15 was added

|
into the: m xttfunpgunsselegied om ths eepngansistrgoli xt ur e

M Fae o s AR
“varer: Lot SR prenHud- B RGP Bl 2

wadl[1 214l eiagin-Griid-cadeimad aciilt BSe 8 hyorphalatydmethf Desker 3

). T [ K [ ith ethyl
ot at o U rEO SRR UIRIMS B s llemns ooy -
wa$][ addidiazhheyl Ratbahiid &cis) (QR&@;&@@M@@I&&&@%@L
at nospheri ¢ pressure. The vol une of thé m xture was

20 adj ust&thyt-6-[H1 rhendmethyd- iindazots-ntlamirotyrtciel2,1-

107 GBI Ent it ad b 3an A TRER RN Rl o580 = 1

filtrat i[i;-gthghd-[[(gl@ht%iﬁylmﬂlly;)anaimglnwgaﬁing]mm&@[Qyﬂ-
ac .. 0, . S | was re under vacuum
at %igéaﬂt&a@ﬁ%?’lg'cﬂ%’émg%%‘g%é%é%@@h@l.inylms‘fhmmr,
2004/ 05 > 431 i h S (1.
A conpopmamy Pl pECARHIRD R hRRL 4 Mol 1

X KIN2Alripgiptfeyldicarbamid acid&-K3$ ed-hydrony-t syroiidingl] propyl ester,

15 00" Subs i i baTitubrRipEsh s lfafolboldna ™

20

25

30

AR ) P g T L
substit Lﬁ—@tgylaﬁ]l-;[gﬂ-pge@g@!e@al)km-,in@misi-yﬂm@g pyrrolo[2,1-
CIALSR i B0 Tl g e, v,
be abseft-¢thilsA-Ki( b-phedybmehg)f 1 indabisl- By 1¢arine ysiosd[ 209
of f] ?1 ,f,gﬂgézircl)-’&}%]-ca%;ﬁzczécid?%ﬁ%% 111)))’-3 -II\Ilnggr;ox?-q ?pynﬁcl)?gsm)yf_]; propyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-yl]lamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid, [(2S)-1-methyl-2-pyrrolidinyl] methyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-yl]amino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid, (2S)-2-morpholinylmethyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-ylJamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic acid, (3S)-3-pyrrolidinylmethyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-ylJamino]pyrrolo[2,1-
1][1,2,4]triazin-6-yl]-carbamic acid, (2R)-2-morpholinylmethyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-yl]Jamino]pyrrolo[2,1-
f1[1,2,4]triazin-6-yl]-carbamic acid, [(3R)-1-methyl-3 -pyrrolidinyl] methyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1 H—indazoi—S -ylJamino]pyrrolo[2,1-

f][1,2,4}triazin-6-yl]-carbamic acid, trans-4-aminocyclohexyl ester,
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R3 is independently selected fromthe group consisting

of hydrogen, alkyl, substituted alkyl, aryl,
wGaaiwsns4st ed aryl, aral kyl, heterocycl o, and PCT/US2003/039542

substituted heterocyclo, and pharmaceutically

acceptabl e salts, prodrugs, enantioners,

d| ast er domwis4- [&Giop@oylmhbél te-indazokbtylJaminolpgrolo[2,1-

|
i A NG S S LA A S
R °°”m5’“?ﬁ”f‘ﬁ[@(°‘@eﬁ%“§ﬁ%""t RO e i e
Ccl 0oa sunsti tute CycCl Oa eterocycli o
fhi@sﬁﬁ{aﬁ%@fy Seghagug asid, (3S 38PN b RS 54514

CT / US2 3
spy o TR o R R R B R B R b,
mettHy2,4dtriaginkgHy1]-cBrbamic ecipoisd- aﬁﬁhmbﬁe)tmom t he group
consi st i

(5~ ot y RS-y st s Byl R py

oD 2
r rsg[ % r]m Iraé]lz]gli | ﬂmé Q&g ;(?grm M2 —gﬂi&i’@f‘j}rﬁetﬁﬁ? b.piperidinyl ester,

[ ( 1- phehSewst-Ayi(f phlenYMeﬁwé)zHH 4@&;01}5~aﬂamoio@mmb¢[@ 1-
10l Zg;tl g]ﬁélra%g@ g rc}:%foaﬁicg 4[% sgﬁ b(%ydr%x?r%'e%yl) 4-piperidinyl ester,

[ 5- et hyI[S-é‘ehM GIE(ﬂJhﬁme‘EtHyy)l—])H 1ndazol 5-yl]amino]pyrrolo[2,1-
flz eé%’ﬁ o] pyrrolo[ 2, 1-
F]T g 431}“1@;1;1 ¢ aci w-@arg@pglethyl)cyclohexyl ester,

2S) - 2-

R

rr ﬂl[b2{4iitrmszq y11-carbainie acad,icis-$-aytifo-4-andibyicye]aheiel, ester,

h

15 f gR)e t ﬁyf? zt%PfF{l iﬂxwywq%gﬂwgrﬁi indazol -5-yllamino]pyrrolo[2,1-

H]- £l 2 4%t-iaZinye- ﬂ/lﬁ’-@hﬁb@ﬂnﬁlyédi@'[@ﬂ 2R)14 (hydroxy 2-piperidinyl}methylester,

,2,4]tri azin- - carbam c

3 % ( 35) Iethylit-oiy- ﬂhe@mﬁlwl)dhfhmcljachiriml;}mimolo[zs
d
St e S s AR 0 20
3 [ ( 3S) [53ethykal4-@§<1y(2l-0m@1ﬁm€ihyl¥|lH ipdefy5-y@Rhehiepyrrolo[2,1-

20 [ Sﬂﬁggéh}qagkﬁ;l& : mst |(%g)[-?2m_prphohnylmethyl ester,

f1[1, 2,
11 flﬂy%t?ollaflz-' G | %yl esmﬁ -iRGdA1-5- -ylJamino]pyrrolo[2,1-

[ Sf]i:]t Mﬁmmpﬁyﬂpﬂbm}aimd; ¥3 S)-Sl-morpholmylmethyl ester,

fH]’ '[ gdgzﬁ% SRyih ﬂ“@‘ﬂjﬁ%@i}%{ym &l fxg[ indazol-5-ylJamino]pyrrolo[2,1-

[35f] g@ﬁn}@aﬁuﬂ%}ymga@?ﬂn%ﬁ |(@E§)£B¢hi|orf6ﬁo@iﬁ¥l'rne@l§}l @bter,
25 i ndaz[asl eﬂgylyff I %m%wkmtbj[lflhl_mdazol 5-ylJamino]pyrrolo[2,1-
f
[ ](Qg inllﬂriéitlﬁ ?Zﬁg cﬁb# i efégf W fm%f;hh% m%ln%ethryl ester,
[ 5-et hy[S—ethile-ll[lp(B&hlyhyﬂa‘teﬁwll))-}H indazol-5-yl]lamino]pyrrolo[2,1-

?]_ {]Elc,jgiﬁﬁh D L}%lﬂcr:n B%\‘H) Y lggﬁ}g%mgm}@hnylmethyl ester,

bt by AR R R R ) Homdepol &y llamipg Ipymolof,
- 30 r rOile}.2]trazin-p [Y_l] Qarhqmm.eazi (1396 -3yimprrhatibgnethyh estek,

{50t e DGt me R gl lamiggapyrrolo2. 1

anf ﬁcﬁ,@lﬂﬁizﬂh—ﬁ-yﬂ]ical:bamic acid, (3S)-3-morpholinylmethyl ester,
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f1[1,2,4]triazin-6-yl]-carbamc acid,
(2R) - 2- nor phol i nyl net hyl ester,

WO 200e0mpli4 4- [ [ (1- phenyl net hyl ) -1 PCT/US2003/039542
H i ndazol -5-yl ]Jam no] pyrrolo [2,1 30 f]
[1,2,4]triazin-6-yl]-carbamc acid,. [(3 R- 1

met hyl {3- G&W#r[él{ﬂpmdlpymm] 1stdazol-5-ylJamino]pyrrolo[2,1-

fﬁg?/ég‘fmag[r{/ ]ygprﬁaﬁ%a}ﬁﬂ% P?l&y Jgé % marph?l]m}tlmethyl ester,

1 2, 4] t i[5 2piyd-461 VJyragidfiie B%ilazol-5-ylJaminolpyrrolo[2,1-
trans 4- am nocycIJ([%]ex I es%HeyP -75 V\DE 04/ 0 IH14[

pcCtll @Jézﬁb"@/z%@ﬂhlzcaﬂfa@n@@ﬁg; 33) ?fl{wrphglﬁ@ﬁwml $sjar) - 1
5?]' '[ ngz Jﬁ g’»;i;%&gblgﬁ%}ﬂ)fgéﬁl@ Lnﬁ%ngdg%%l 5-ylamino]-5-methyl-pyrrolo[2,1-
(3R)[1.2; ﬁﬁbﬁiﬂ-@-iyl]}daﬂmﬁe acid, trans-4-aminocyclohexyl ester,

L_5I- (33232/ lcﬁ_’r 1%1[ {}l(ﬁ][_(ﬁg%gﬁe%h)[g}-indazol 5-ylamino]-5-methyl-pyrrolo[2,1-

1 %;ﬁiﬁa"zir@@-bfl] c@rﬁélmllc qéd b@f@ AR)ZE (Wdroxymethyl)-4-piperidinyl ester,

i peridin
[ 5 et hyIFE4-EE1[ {36ﬂu%hphﬁylb’})mbﬂyl])l-H-Ifndamdai-manﬁnqﬂl-q a:wth}’fbbwolo[z 1-

10r r (H[Z [2244]&%%11 Plghdg%;afnrlclz gczild (2§ 4% b (‘ﬁ (Er%%ynﬁigthaﬁ 4-piperidinyl ester,

[ 5 et hyl[44F1F ([3Qﬂudibﬂiﬁlbll)ﬁkﬂs?/l])l'l—l—mdazol -5-ylamino]-5-methyl-pyrrolo[2,1-
H-|ndazol 5-yl]am no] pyrrolo[2,1 ,
f] 12 AdiriezingoryH-corbaniic agidrasaminoqyclopoxy] gsipr. 2

hydro t I .
[ (5 gt hyI)EX Z'B[ (?)({q%%ﬁ%%?ﬁ@t ﬁléfﬂ%’l_}i $iRfa281:5- -ylamino]-5-methyl-pyrrolo[2,1-
H- it i 2Zdtriazinyd-y Hroartahny acid) cmi 2-ainidé 4-methyl-cyclohexyl ester,

f ]( [hylld.rzoiJr i@-(@yl]ﬁljorgp%n%lémp ﬁylﬁf gfdpéqﬂ 5 ylza.rr?mo% 5-methyl-pyrrolo[2,1-

[ St by trthzinl4- 1@5&@)/('21{ 3 _dhihb98l eskr y! ]

amno’]pyrrolo r|a2|n 6-yl ] - carbami c

acid, ci4{4-@ Qﬁ@mlw P‘&I}’H’rld{rmd}zoleﬁs-yl@mmo] -5-methyl-pyrrolo[2,1-
T TRt

f101, 2, Aﬁz}J[[ﬂL(aZﬂlﬁbrﬁphéln}l)m%bﬂm}Puﬂ@kéi 5- ylarmno] 5-methyl-pyrrolo[2,1-
4- am no- 4- net hyl cycl ghexyl ester
207 L3l Ayhltriazineq-yl] oy P9) Emnqrﬁla%lmmghy]l qstﬂm no] py
r E g'ROEZyiL L[1fd(3[ﬂua%%]§(ﬂehglb%é%gg 6151/ dra%ﬁfsbgﬁr&n@% ethyl-pyrrolo[2,1-
[ 5{}1 By tridzinfq- jl'l-]-mhﬂ}a;dmmilcﬂl,)(BR) 3-piperidiny! ester,

FIZI.i gd?‘r]z ﬂ ﬂ;jtz(ry5 nél q}ell%ﬁtglﬁﬁcl[}ﬁ&]daml 5-ylamino]-5-methyl-pyrrolo[2,1-

tr ﬁzajﬁﬁmnrmmgicawa}rﬁwdm%yk ?p%hafn 1edter; ethyl -4-[

oxazol 1 Hi ndazo am no pyrrol o

25 [ 2 1 203+l ﬁlz{ﬁﬂumphﬁnsl)me]hyaalr agola®yfjamino]-5-

Eg%e%%ylf%[ f[f {[?f f(jgll ﬁ g%zﬁl %E}{lﬁag}lslﬂfarbonyl]oxy]methyl]-4_

]lj]- F’I]a-ﬁ}ﬁzim}hec’fa:rb!dﬂyamaﬁﬂ% ?%D-ﬂ?ﬂ &n{eﬂlylethyl ester,
riazin
(3S) - hﬁ ﬁérﬂm&%ﬂﬂwe@gﬂéﬁ H{dszcgtth/lpmmq] {5-methyl-pyrrolo[2,1-
I:EI- IE] d%fzdrltiﬁgﬁﬂ@?i L%og?ﬁg‘ér’éﬁ%l'%mf?hihnylmethyl ester, and
30f]1[1, 2, M1 1-(ézﬂumr@l§ehj’1)mahja]aﬂﬂ-b1rﬂaza] 5-ylamino]-5-methyl-pyrrolo[2,1-

(R AR AL L LTy 28 k) ety |

no]pyrrolo[2 1- f][1,2,4]triazin-6-yl]-carbamc acid,

(3S)-3-norpholinyl nethyl ester, [5-ethyl-4-[]

1-(3-thienyl nethyl)-1 H-|ndazol 5-yl]Jam no] pyrrolo[ 2,1

1[1,2,4]triazin-6-yl]-carbamc acid,

3S) - 3- nDrphollnyInethyI ester77-[5-ethy|-4-[[
-(2-pyridinylnethyl)-1 Hindazol -5-yl]am no] pyrrol o

2, 1-

l—||_\/\—o~.



30 f][1,2,4]triazin-6-yl]-carbamc

acid, (3S)-3-norpholinylnmethyl ester, [5-ethyl-4-[]
wa2qo2/0545140z0l yl met hyl ) -1 Hi ndazol - 5- yI ] am no] PYT/U81003/039542

[2,1- f][1,2,4]triazin-6-yl]-carbamc acid,

(39) - 3- nDrphollnyInEthyI ester, -76 WO 2004/054514

PCT/ US2003/ 038 5ampousl eff hlyu,mzl h[apmga(lgcm value of less than 5 uM for

f ] %’I—iEg l%/atsgg%aszy Ql%cjteﬁ[_%ro %grlr%ug célallﬁmg 0 ﬂ]ﬁi’f rlﬂgl& gnzd' IJIER4

(3S)-3-norphol i nyl nethyl ester, [5-ethyl-4-[[lI

-(pyrazinyl nmethyl)- 1Hindazol -5-yl] am no] pyrrolo
[2,1- fl 2 ﬁf?l?lpg%drp focloim 1 bayipgandCacialiie O(f:kess than 1 pM for

it f?%%*%%@?%‘%% SRRy Ty RIRGTD sepsising SSFER Y FER? yd HER.

methyl pyrrolo[21 fl1[1,2,4]triazin-6-yl]- carbamc
acid, trans-4:am noc ester 4-
1- (3211 dor opﬁ%ﬁw W@W? Ilhavmganl([lso V[a{ue of less than 0.1 uM for

H- iHER Z8]asaskhp 8l edd ﬁoﬂ%&g&bupxéﬁsﬁtﬁk%f HER1, HER?2 and HERA.
fl[1,2,4]triazin-6-yl]-carbamc aci
(2R 4R) - 2- (hydr oxynet hyl ) - 4 pi peri d| nyI ester, [4-[]
ol-(3-fluypro

10 L |( N daz?lo 5py %fnir}ﬁqg?é@%ﬁe %Oﬁrwosglyp C8F’é’f1§m§ afﬁmpound of claim 1 and

f] [alpharmMddeniicatiyrmcéepydble cafiam ¢ aci d,

(2S, 4S) - 2- (hydr oxynet hyl ) - 4- pi peri di nyI ester, [4-[]

1-(3- quorophenyI)nethyI] 1

H-i ndazqly- 5-y, ngJ

f]11, 2, 4] e az? TL?ICC A Eﬁosﬂ%ﬁ 8%1?&1&1%&1 compound of claim 1 in
| @ombmmmwﬂ:ﬂ aqﬁlamwceasceély acceptable carrier and at least one other anti-

H | %%%?E équélf???%%o %ﬁﬁf?ﬁﬁllﬁéﬁﬁi g% [ 2, 1-

f][l 2,4]triazin-6- yI] carbam c acid,
Ci s-4-am no-4-net hyl -cycl ohexyl ester, 15

[ 4-[ 1- (8- f | Jdeopaarageytiael egrhposition crfd%izm 16 whbmin mq arfii-cancer
'T%} Q}V[% }/cr Jfghplg %el%ctegl thJﬁ t%%- Fi otuE)l[c??IZle 1rtg ¥ %.né;ox&en oremlfene

m Nopr op
f Iraloxnfmieedlxblcjmhdﬂybdox1&né+ma‘g@§tﬁq|ac5tatey;h@§ir61@)]le 1é&trozole, borazole

| 2,4]t 6-yl b
04c Fﬁer}{?sﬁ% éo g CL?@BJ?I JC(GEE{C ]tar{rll g,zc{ygroter%ng acce?atte agg;egehne
1- adsthtb l{@ﬁlﬁ‘gﬁg@ ﬂnﬁﬁ?ﬁ&y He’c%]lolprotelnase i Blt(irs 1%1b1tors of urokinase

H i ndazol 5yamn 5- et pyrroo
f ] plasminigen a@tzwatar@eqep]or fmcbam inhibitbd, of insulin growth receptor, growth

( ?%;Bc}r éﬁﬁé@‘so' L tgrlre 9{&‘3}1%04135[5 bLV}cth,lﬂqga cetuximab, tyrosine

ﬁkiﬂa}:’é mﬁibitbfﬁ @er[n%/tﬂreoﬁl]n[i kindsHrhiviRsd, RadPhottekate 25-BAGobiracil,
acid, (3R)-3-piperidinyl ester,
25 [ 4pfu{u1q RN ANElNRIS ey thying ampbinoside, doxorubicin, daunomycin,

h J
[ By ek, Bl R AR Bl s Boragintin, sisplainy
ei Itfboplﬁﬁl , Bt ¢deh [pdustdrd,- lflélﬁh?flhm;@?lhlﬁdﬁﬁbwﬂll BE%‘%thf 0
[ az - e rrol.o
1, %YCA‘}I?HOF&EFHd% Mﬁra% rﬁl&fosealie% ﬁlgﬂg ep@XinGHstiAg Vinargbine,
ﬁ{fﬁgmél d
gg?%?& ‘du!ﬂee££1 ;Ja?llltggéélod eny ﬁ%dlthﬂ(h a%hﬁg@g RdShiMotide
301 moﬁﬂe ?Iiohm ama]ogs, atepdsides ke;llplomlde, gn¥adrine, topotecan, irinotecan,

g] ﬁg r ot t rl aZ 1@%{ Ctggsqgﬁlag %ortezom1b and biological response
[4m[o[;1iﬁef§3 fI uor ophenyl )met hyl ] - 1H i ndazol - 5- yl am no] -5
-met hyl -pyrrolo[2,1- f][1,2,4]triazin-6-yl]-carbamc

acid, (3R)-3-norpholinylnethyl ester.

>

-78 -



-77 WO 2004/ 054514 PCT/ US2003/ 039542 6. A conpound of

claim1l having an 1 C50 val ue of less than 5 Mfor HER
whevaspisassay sel ected fromthe group consi stiPQI/v§2003/039542

HER1, HER2 and HER4. 7. A conmpound of claim 1 having

an I C50 value of less than 1 Mfor 5 HER ki nase assay

sel ect ed? r o tieghagirfouyeatimgsi oliferatit diERE, cottisiapatiministering

HE ound of cI m 1 ha n val ue of
oo 2R OGP R e e o e el Rt ot of o
t hecogipoupd 6b¢lsinsti ng of HERL, HER2 and HER4. 10 9. A
phar maceut i cal conposition corrpri sing a conmpound of
claim1 and a pharmaceutically acceptable carrier.

10. A phar macgyt

S clarmel | niRod SETRAPIZ WRBRARR bl R SRARE N Wiccted
ac dam el grogaconisstingoficaated, pasiasio |aﬁd didnetatcd tarthntléi

cancer or cytotoxic agent fornulated as a fixed dose.

11. The pharmaceuti cal conposition of Caim 10 wherein

sai d antjy: cangRimetRéd &5d1AHPK G/h@@ﬁ%e %lﬁﬁjaﬁ% &ieelst WBancer.
the group consisting of tamoxifen, em f ene,

ral oxi fene, drol oxifene, iodoxi fene rregest rol

acet at e,; zana V4 t.r o borazol e 0. .

10 xenest ane, f hﬁ?%\?nh%d of ﬁalpufépmg CORRIE %fﬁ‘?lajétenng to a warm-
cy picided opeeicade h%d&he@@ﬁ elidriptRticabedfRicBve ARt Qlf bfiRast one
fingsteride, netalloproteinase inhibitors, inhibitors

of Ot Rptirgakeer pr SEQHPHIG GapntaR eombiation with grcomppund of Jaim 1.
inhibitors of insulin growth receptor, growh factor

anti bodies, growmh factor receptor antibodies,

bevaci zufrab, Thetethodadf cldi;xr kﬁswbvhﬁemksiafdaami ¢anbertwricPtosoxic agent is
serlne/ Erre i ne kinase.inhjbitaors, otre

5 5 PTIBGFOHP BB B0 catriF e ohiem it ST HaI g R gt L, droloxifene,
cyﬁcszﬁ)bcifen@ﬁ@gem inlate A IHBIL Idtroz8RUBRIIYIE, Rxemestane, flutamide,
epl rubicin, idarubicin, mtonycin-C dactinomycin,

‘@w@q hlcah]tfgpldg,t Qyproter@aq: w}tﬁtgtgomre]mmet Foetptm leuprohde

cyc‘?’ e e R S A BN b B B EBse plasminpgon activator

Vi [m:ep&t ﬁnﬁtlofl/ iAlgbROM Ioﬂ Ehsulm gtthh 2&dehiog, grivivilf kol Afibodies,
pacl [ tE} docet axe] epoth| one_anal qgs

0 gi Sty 9T TREEPRy aﬁﬁé‘?‘%@% bevacrymaby ehicd h{iﬂﬂﬁ@e kinase inhibitors,
et t
i i —
i nehalagueg, dytosinezoahitosideg d&marhlmgmgdﬁum&glpnmspirublcm idarubicin,

o S R R r R i A

cofRlphaiangclaevaibusil, FusilGhar, ‘é?f@lo Phd%la@ Cifdifaﬁnﬁas'ﬁéoéoﬂreas
need thereof, a t her agmutl ca ecti ve anount’ of

S coteiapa Vmcrléﬂl%ﬂ, fyinprel wmhih%mevmﬂmc padlisdel, xlzcetaxel
: hgﬁo%hﬂ]orfe%aﬁg chﬁ@rfr#o\f egﬂeﬁg eleu%u'; o? emaﬁqga etopos1de

group con cancers’;
r hmnmxdeﬁam?:abhne tor®iecan, irinotecan, flavopyridols, proteasome inhibitors

including bortezomib and biological response modifiers.

30 17. A method of modulating receptor tyrosine kinase activity which
comprises administering to a warm blooded species in need thereof, an effective

amount of a compound of claim 1.
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14. The nmethod of claim 13 wherein the proliferative
di sease is cancer. 10 15. The nethod of claim 14

WO eootlogts1conpri sing adnministering to a warm bPCDUSZ03/039542
species in need thereof, a therapeutically effective

amount of at_| eas ne other anti-cgancer or cytotoxig
agent i corﬁr%@tﬁeﬁ OlFlpHm &7 SORIEUTRC BICCRIPRIVERSIne lgpase Is
TheitRl e ffe thJ)LiﬂJSJBn}étiH‘QSf HERé,SIfEErEﬂz%HH HrggIcer or

cyt ot oxi c agen 15 sel ecte omthe group

consi sting of tanoxifen, torem fene, raloxifene,

drol oxifene,, iodoxifen estrol acetate,. .

anast r ozol e * Inée%fogi)z(%é?f g?aﬁg]@:@%(%feé ,as%o)g@ﬁ%lts\ygﬁ Signal transduction
5 T lgaiaidyd @perafihg thiraiphd@owil fadlorferBhtef, whithlcohPriaeeadministering

acet at e, %pserellne acetate, |leuprolide, finasteride

nep & Wprdipedadspecienininged Sreseof pibgrapqubedlyoiiaghvk pmaws of a

pl j yvator receptor function, inhibitors

o#ﬁﬁﬁﬁﬁﬁ?ﬁpﬂgﬁﬁ h receptor, growh factor antibodies,

20 growth factor receptor antibodi es, bevaci zumab,

cet uxi mab, tyrosine kinase inhibitors,

serine/threonine kinase inhibitors, nethotrexate,

5-fluorouracil, purine and adenosi ne anal ogues,

cyt osi ne arabi nosi de, doxorubi cin, daunomnycin,

epi rubicin, idarubicin, mtonycin-C, dactinonycin,

m t hramycin, cisplatin, carboplatin, nitrogen nustard,

mel phal an, chl oranbuci |, busul phan, cycl ophosphan de,

i fosfam de, nitrosoureas, 25 thiotepa, vincristine,

vi norel bi ne, vinblastine, vinflunine paclitaxel,

docet axel, epothilone anal ogs, discodernolide

anal ogs, el eut herobin anal ogs, etoposide, teniposide,

anmsacrine, topotecan, irinotecan, flavopyridols,

prot easone i nhibitors including bortezom b and

bi ol ogi cal response nodifiers. 30 17. A nethod of

nodul ati ng receptor tyrosine kinase activity which

conprises adm nistering to a warm bl ooded species in

need thereof, an effective anount of a conpound of

claiml. -79 WD 2004/ 054514 PCT/ US2003/ 039542 18. The

met hod of claim 17 wherein said receptor tyrosine

ki nase is selected fromthe group consisting of HER1,

HER2 and HER4. 19. A nethod for treating di seases

associated with signal transduction 5 pathways

operating through growth factor receptors, which

conprises admnistering to a warm bl ooded species in

need thereof a therapeutically effective anount of a

conmpound of claim1. -80
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