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of the Invention This invention relates to conpounds that inhibit the
tyrosi ne wiomsgaiaeti vity of 5 growth factor receptors su@cCTAsSORBSRR8 HER2,
and HER4 thereby making them useful as anti-cancer agents. The conpounds
are al so useful in the treaModifietl Iddasdelpsrrolétiiaginet han cancer, which are

associ ated with signal transduction pathways operating through growh
factor receptors such as HERL, HER2 and HER4. 10 Background of the

I nvention Receptor tyrosine kinaggf §RLEThvé@itfond MPOrtant in the

transm ssion of biochem cal si g'rm&ls—m'o'ss—rﬁ’e sma nenbrane of cells.
These transne nb I'Hrie invenli@cielass to bampcmmisnhat it bit yhectpmmsﬂmmise agtivity of
extracel_l ul ar and- bi ndi ng do ec rou se in.the
pl asma éermaraw@ | giog e piorRIEh Psﬁﬁgﬁltﬁﬁﬁg ‘9@89@% Sl Rg e 1368
epi dermal oisofifkahattagbnt. CPRARpo e BRBI Y BB BhAnRA §Qkeasdl] ST nCt

receptor tyrosine kinases refer ed to HERI, R2, HER3, and HER4. These
ki nases ar eothdrsban efneen; wdjlctl@remsmnaiaiwﬂbrslml tratsductHIﬁRmthvsayabpcraUUgnmnl y

referred as, t he i f r ptor. Wth the
exception C}quqﬁﬁgm’i’rﬁgl%%mfscqpé %E)‘\EA%’T %g @l‘?ﬁ%&@%r ot ei n ki nase
activity that is specific for tyrosine residues of phosphoacceptor
proteins. The HER kinases are_expressed in nost epithelial cells as well
as tundP cells of epithelial &E&!&M&M often expressed in tunor
cells of nesen F}ﬁﬁﬁt mas. RTKs
such as HER1 an gé&l?ﬁﬁ?}g!r)gh%\ﬁ/&%%pggﬁK% anF Hf'tggggfl? %%19%%8%(3

associ at ed bAbctH&nﬂd:aﬂegae]s astosthe pladma s bhrase sfc&ﬂisl THescwansniensranet i on of
signal trans uctlo i nhi bj tion of. these | d have an

ool or ol | £ SRAPRUES iR e SRS G b R Tecp b RE A S AORSHT y o

receptor tydogfddd& thirdlBheSse SNt thil f1A8MAheMbRNe t€hl PRfacAN@LreyBERSSI on, or
by |igand-nedi ated dimerization. The formation of honodinmers as well as

het er odPrrerdnasgdopwin denonstrated for the HER receptor 30 family. An

exanpl e of hono tor) b
onem;f the EGF %ﬂ@fﬂ@épf&r%%l{é&?&%%ﬂeﬁ% ggxﬁ%@l&ﬁ& ans t(S)r0 irif(r}]lgp gréwt%
factor al phiistinoeteaesbt tyrdsine Kiregses teferieidnd HER EGERE HERS) aneé HiHR40) Thesd

kinases are also referred to as erbB1, erbB2, etc. HER1 is also commonly referred

to as the epidermal growth factor (EGF) receptor. With the exception of HER3, these

20  receptors have intrinsic protein kinase activity that is specific for tyrosine residues of
phosphoacceptor proteins. The HER kinases are expressed in most epithelial cells as
well as tumor cells of epithelial origin. They are also often expressed in tumor cells of
mesenchymal origin such as sarcomas or rhabdomyosarcomas. RTKSs such as HER1
and HER?2 are involved in cell proliferation and are associated with diseases such as

25  psoriasis and cancer. Disruption of signal transduction by inhibition of these kinases
would have an antiproliferative and therapeutic effect.

The enzymatic activity of receptor tyrosine kinases can be stimulated by
either overexpression, or by ligand-mediated dimerization. The formation of
homodimers as well as heterodimers has been demonstrated for the HER receptor

30 family. Anexample of homodimerization is the dimerization of HER1 (EGF
receptor) by one of the EGF family of ligands (which includes EGF, transforming
growth factor alpha, betacellulin, heparin-binding EGF, and epiregulin).
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WO 03/ 042172 PCT/ US02/ 36528 Heterodi nerization anong the four HER receptor
ki nases can be pronoted by binding to nenbers of the heregulin (al so
referred wo weuziegul in) famly of |igands. Such heter odi NPGTAZRIR/36528S

i nvol ving HER2 and HER3, or a HER3/HER4 conbination, results in a

si gni fi canfetsloliikrdtation a@bng the fouHER necepion kimsasatan be pyomdted hy bindengpt or
dimers 5 even thoutgh one of the receptors %H I%% i.f ﬁgzgég?ti ahly i nert.
The ki nasdo awmbars of the hepepolim@lsopeleres HuRFrees g iaguty; QF 1888 ¥ 5 by virt ue
of overexpr i.an .of . . . NSE] i 1 caithihatiofes.
Activati oﬁjegeigélg{égg%%érrpﬁc}%ogﬁﬁgg_gﬂ%%ﬁ he?g’r%da;q?r}gelr{g&?es u?t S 1i ?\ )

phosphor ylradul®enin afignyliaai nemilsinchfabe yrositeekinaseaptidtysofdhelraseptondinars

i nt |1 ul teins, This i d by th ti i f . |1 ul
10 5 ghal 1o1gn BieeEheps oberespiornelR B SrommS Rt bt SRRk S o ed o
protein Kinggepo fl%efxisp elg?ao kit hed RRe pRRakidt dvBRspleBioBokihsase (P13

ki nase). Activation o pat hways have been shown to lead to cell
prol i f er atrecaptaradortehia ai vahietyiof celhtypes. apetprasion of recepipt hormodimestandER ki nase
signaling has been shown to inhibit cell proliferaf] ival . 15
Summary  HEETR %Wﬁ‘gltso'fl Pﬁﬂ%’[ﬂf)ﬂ’ 1R 4 ﬁoglﬁfo’ﬁefs%(ﬁte %Eéﬁ ﬁ{;%rrgé&%ﬁoéé Ellg&/nglge
activity qfihgiambdilufafptcding, EOEPisToHoweE by e aciERtiontdERRracalhdaHER4 and as
such, can be used to treat 20 di seases that. are associ,atgd wi.th.signal

t r ansddct i signabiag padiaye prohs fege mvrobuwhegwembtﬂ%ﬁswatfﬂ PEYSEIB Kinasg
exanpl e t h@ £ !fgga‘éggg%fglﬁ?ﬂg?ﬁaé&ﬁ{%sit&%%Il\l/%s%’tmqané%e). ASBAALBS of these

antiprolif i'ves cer agents. re specifically, the invention
conpri ses ptlpeapdiane bedn showmto kad t@&elRirolifdration ardithe inhibition of'appptogiswo
03/ 042172 PCT/ US02

Inhibition otl %ﬁ%gnase signaling has been shown to inhibit cell proliferation and
survival.
15

Summary

The compounds of the invention inhibit the tyrosine kinase activity of growth
factor receptors such as HER1, HER2, and HER4 and as such, can be used to treat
20 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

comprises a compound of formula I

25
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its enantionmers, diastereoners, and pharnaceutically acceptable salts,
prodrugs and solvates thereof, wherein Ris selected fromthe group

consi sti ngoaf3/08822 SOR2, SO02R2, OR2, and NR3R4; Rl is selpegrE2/Béosn t he
group consisting of aryl, substituted aryl, heterocyclo, and substituted
het erocycl g eﬂlubﬁleseeaﬁ@ﬁemﬂnﬁemmm bleargmommcaldmmcspﬁamg saltsypradyugsagdn, al kyl ,
substituted al kyl, aryl, substituted aryl, aralkyl ete e, and '
subst i t ut esolNaiestherepé] whergn Rais gelpeted from] tﬁﬂéﬁé‘ﬁ(fé’ﬁﬂﬁ}ngs%ﬁ‘é%t é@ Tom t he

group con b By 20 B 1 Stuket | tut ed
aryl, het eS@%d?%{ Imcgﬁﬁslg%s it §%IE%E%£I?§P%E }dﬁg%n%@ tJ’u’brsnat t oget her
form an ophiydirtdrycyslohaid subistiitedhrencgycla; &’ ﬁﬁlemsdfemmatlesgbup emmstlog

unsat urated carbocyclic or heter‘(gcycl ti ona

subst i t Ut e8f Bydrggan; alkyl, substifiiesd ﬂda%’lcltsﬁb“"&‘f‘gﬁd gl @ﬁ@gﬂu]? r8‘éV° ﬁgocycl ic
or heter OCX&ﬂs'tlgltéd RferoftVcis I MUIREGHe i‘nﬁépénﬁeﬁ’ﬂ}”&tlé%% fréih tiid @8hp N9

proliferative diseases,” conprising adninistering to a warm bl ooded species
in need theomsidtingaf hydibggemikyhaulbsyltlﬁéd elbyl, weyl, substitnisdaryl dfetaioessimanthd of

formula |I. ri esent i nven ovid I nds of
formula 1, 'ﬁ‘ ‘H%fg ‘?11083&1 %Bg:éta%aﬁsm%e ?rgyﬁqﬂanggtg(znajlg%%%ﬁ%g&jand f or
met hods of miébhloBL]ie UCE) nféﬁiﬂéf&d%dﬁnratecﬂ& drisat&ﬁﬁaf @amgcm bihetdrecyplie siaps or

i nvention, conpounds of fornula l N HIN Nom NI -3
WO 03/ 082172 opunna&lseubsswgéblcm&? %@ﬁmb%ﬁéturaa?fb%rt%\s% , and

phar ITB.CEUtI qﬂt}s, prodrugs and solvates thereof inhibit
t he tyr05|ﬁ ggé?gg%ﬁ;@&@ grom h factor receptors such as HER2. In

formula | and t hr oughout t he speci fication, the above synbols are defined
as follows: 5 R ?Al?oellnr?)glldgg fi frrlg a method fgrq:regdtin%%%(ﬁ%fera% disyzﬁéséz':bmpﬂsing
administering to a warm-blooded species in need thereof, a therapeutically effective

15  amount of a compound of formula L.

Description
The present invention provides for compounds of formula I, pharmaceutical

compositions employing such compounds and for methods of using such compounds.

.20 In accordance with the present invention, compounds of formula I
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Rl is aryl, substituted aryl, heterocyclo, substituted heterocyclo; R2 is
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, aralkyl,

het er ocycwo, 03/03ubst i t ut ed heterocycl o; R3 and R4 are i ndepeTdenor/3es528

hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, 10

het er ocycl @peiPEnasitibiabss! shR6ebRER! AfdHatmareuftalhrudcdiablayaltsppretitugs aficor m an
optionally substituted nonocyclic 4-8 nenbered satﬁrat ed or unsa&lurat ed

car bocyc! | solyateh gteeaod inhibit thertyrogine dinagghachiyity 6f 19w LRA5Q% 1eepias SYP&cl i ¢ 7

-12 nenber, rate [ j inedring; 15
Li'sted ber S angarniih Rl I RHILAE oo ARG the ol JBRSORY e

i nvention. agsThIRse: definitions apply to the terns as they are used

t hroughout this specificajion, unlgss,othermise |limted in specific

i nst anc8s, Reistsaleeted from/SRuSAR . §028s ORar ‘a larger group. The term
"al kyl " refgr, ' r e kdd HERSH j.tuted 20 hydrocar bon
gr oups of tltg)aé'g S@%%t%ﬂgg M%&%Eé%&%f@%% to 7@}?}3’bon atons. The

expr essi on RAiowmdrogdnk wlkyl, sebfstinged alkylnsiyhsubstisuted agil.kapalkyh betprocydlo.l to 4
carbon atons. The term"substituted alkyl" refers to an al kyl group
substituted by, SP‘EJ?‘“@?%F@FY‘HHE to four substituents, such as, halo,
hydr oxy, a'}i@aﬁﬁ,R“%@i;ndéﬁéﬁa&Qw hydréger! 8Ky, substidubsydloplyaryR Butistituted &yl, am no,
aryl am no, aralkylamno, disubstituted 25 anines.n which the 2 am no
substi tllent s ar dietasdaycloedr subsitutadeterogyel ordy” and R Wy togeth &Hi no,

aroyl am no, aral kanoy] am t . | am I ed

aryl am no, substqpﬁﬁ?@g Sgllro g‘ﬁﬂt&ﬁg‘g é)rcél anfg%% ﬂ'#eg‘?{% Pézg %{ﬁ@ﬁ? S?ng‘?%%tﬁ o,

aral kyl thi o, aldgtot{iliere he@iadytlic cng or an aptiodailyisobstituted kicydlid T ol/|

aryl sul fonyl, aral kyl sul fonyl, sul fonam’ 0, ? . . SCPNH2. substituted
sul fonam do, ni tTRYM f‘é%??é‘}ra{eér"éb‘ﬂwuret& 83%9?3,'0 lsg’fél‘?tﬁ?"c 18> substituted
carbanyl e.g. CONHal kyl, CONHaryl, CONHaral kyl or cases where there are
two substituents on the nitrogen selected fromalkyl, aryl or aralkyl;
al koxydar bony| , ITdsted belswtsmse efinitionssofyMariogs farmeinsed, 10 Hescaipp dijtinyentiony . |
indolyl, -4 WD.03/.042172 P 6 (W] r¥boifiERiogny!

t hi azol yl , ?8%%]&'3}?95 %’9‘9’. tg‘{leut%%ﬁz}ér ?Sn%% é&:re “%“??%ﬂ%.bﬁvﬁ‘% %%)?lgée{rﬁlo i nyl,
nor phol i nylunldsk PeieAis® inited arpRcRriasthnvgs, either individuaklg or anparseftsiargent ed
het er ocycl o. Where noted above where the substituent is further substituted
it will be 8®R-h al kyl, al koxy, aryl or aral kyl.

The term “alkyl” refers to straight or branched chain unsubstituted

20  hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. The

expression “lower alkyl” refers to unsubstituted alkyl groups of 1 to 4 carbon atoms.
The term “substituted alkyl” refers to an alkyl group substituted by, for
example, one to four substituents, such as, halo, hydroxy, alkoxy, oxo, alkanoyl,
aryloxy, alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, disubstituted
25  amines in which the 2 amino substituents are selected from alkyl, aryl or aralkyl;

alkanoylamino, aroylamino, aralkanoylamino, substituted alkanoylamino, substituted
arylamino, substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio,
alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,

sulfonamido, e.g. SO)NH,, substituted sulfonamido, nitro, cyano, carboxy, carbamyl,
30 e.g. CONH,, substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHaralkyl or
cases where there are two substituents on the nitrogen selected from alkyl, aryl or

aralkyl; alkoxycarbonyl, aryl, substituted aryl, guanidino, heterocyclo, e.g., indolyl,
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5 The term "hal ogen" or "halo" refers to fluorine, chlorine, brom ne and
i odine. The term"aryl" refers to nonocyclic or bicyclic aromatic

hydr ocar beo igroezaps  having 6 to 12 carbon atons in the ri PgTAERRBEMS such
as phenyl, naphthyl, biphenyl and di phenyl groups, each of which may be
subst i t ut edmideizelyl.duuyl, thierylkihiazolybfrrrolidyl, pyridlyyrisridyl. Bymalidinylt ed aryl

group bonded directl 0 thr.ough an,al kyl qar.o . The term
"substi t ut @&Peé'rc@?y(i’ rpérpg%lényﬁ,(p 18?{9%1;1?,1? hwgﬁgg@ggifeﬂdﬁﬁééﬂk%i& ngs or lke%%dnpl e,

one to foumedfisicid WWHES nsreabate whinklthe Sibbsfubitus aothet kobstituddde myll be
substituted al kenyl, al kynyl, substituted al kynyl, aryl, substituted aryl,

aral kyl , havith alkyl, plkoxy, eséohasalkyl. trifluoromethyl, hydroxy, al koxy,

al kanoyL, al kanoyl axy. «ak vl oXy, « ] in | ani .
aryl am no, aral Ey(]eg?#’hot}aﬁ(}o/%egl §/It%ﬁrr(? n%?érgﬁ%%oo{/gfaér%nﬂ%%%’ tgﬁ%lhégg?%ﬂqehl o,
urei do, nitro, Chtesm Caybexfirs toaidimsydicotibicyelie homatic hadiooxponptumpy|

al kyl t hi ono, _arylthiono, arylsulfonylamne, sulfonic¢ acjd,. alkysulfonyl,
sul f onani ddaviagyi iexh¢ carhen afqsas iy the ring partiogpsich g EMHYMP@‘SY#» g’rPchF‘ﬂéBF1
substitute - h . bk ituted kenyl, al kynyl, aryl or

aral kyl . 2 @ﬁﬁg&%ﬁf%t%ﬁggﬂ%@ﬂﬁg?g59%95“% optional ly substituted,
aromatic group fTie temx kel reflersah ansird of atsubsTitutedrbmyt grpupboodsdadifectly7 to 11

menber bicycljc, or. 10 to .15 ne red tricyclic ring system which has
at Ieagg 0 @WE&‘@PB@@'@W‘%&“&‘?Q@%O% ‘carbon atom containing ring, for
exanmpl e, pyridi nghe th@h *ub&tktBtediaRfd@#FbR to 1 Eryl 8ol sabdi@iyd by,Ifef &lagnple)

strai ght or branched chain hydrocarbon groups of 25 2 to 20 carbon atons,
pr ef er abl y ometofos substigsatsshelnas alkyle syhsbtutgsy alkd, alkenyl. subgitpted alkeBdln at ons,

havi ng one : y Hgﬁé;}'t . “efers to

an al kenyl %@8&%%%%@#% %%(g@ﬁ’by,l’ Jﬁtlhgida%%ﬁ?e, n’ehg%%qrtlf\%&o&gﬁ%{shto Muent S,

Zyclh-kals, haﬁﬁuolim}{mmmydﬁixbwaﬂkox}a]hk@n?ﬂl alk?lr@b'mggwbﬁy,i arglkiyloay, amhikg) ani no,
ia m ng, _al kanoy] anmi no, .thiol, t hi o, t hi.opo .

a1 Kyl SaBT o ITatioy Hlamuass Akt ino, il lemdiistgapoStating AL Sibiar ¢ it e

carbanyl , gu&abdliRe; cyhts @htbbxy, gAY, carbathyl alkbkycarbonyl, bikyaEidhy, .

pyrrolidyl, pyridyl,  pyrimdyl and the |ike. - 03/ 04217

PCT/ US02/ 3esdthionkh earylsylfanylimineyshtfonig feidsalkysutfony gpifongmidy. andorsrndhai n

hydr ocar bony, g pLPg, Osfub&gpéyh 3y R AR ABRutcl b hFEARY Yo, kAT ON

atons, and rms? prefera
alkenyl, alkynyl, aryl or aralkyl.

20 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
15 membered tricyclic ring system, which has at least one heteroatom and at least one
carbon atom-containing ring, for example, pyridine, tetrazole, indazole.

The term “alkenyl” refers to straight or branched chain hydrocarbon groups of

25  2to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having one to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substituted by, for
example, one to two substituents, such as, halo, hydroxy, alkoxy, alkanoyl,
alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio,

30 alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, substituted
carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidy! and the like.



carbon atons, having one to four triple bonds. The term "substituted

al kynyl" refers to an al kynyl group substituted by, for 5 exanple, a
subst i t uewn,039uzih2 as, hal o, hydroxy, al koxy, al kanoyl, al PETOHIRRE528 am no,
al kyl am no, di al kyl am no, al kanoyl am no, thiol, alkylthio, alkylthiono,

al kyl sul fonyl , Ttﬁ:uélfrm?‘aihynyﬁ’ refeirg mcstratghanobraodreld@b?m kwéw@awyn graupe of i t ut ed

banyl , di d d B
i apol yi 2B cariogfoin, pritgP gy b B dot steth 388, T
"cycl oal kybrh hefhs hh@i BnQR;foafl&iﬂle/b&mst ituted, saturated cycl ic

hydr ocar bon ring syste preferably containing 1 to 3 rings 3to7
carbons per riTig tetn ﬁwbmteﬂélk}’m’]t”ﬁéﬁef&‘ togacliinyherawp sihstit C3- C7

carbocylic rin r ro y b

cycl opént W‘amB&cFBﬁi%} nf's %‘i}]g? ﬁ%)%gkgxf a;ﬂ&m@ %ﬂk%leéyx?, cycl ododecyl
and adam%ll%’lamﬁ’éeaﬂah@[a‘{mﬁ@ aﬂtalﬁaylahqmmlslol alklylthie, aikﬂtlnoncrmﬂwlsalfbyyl groups
as describ above, of one or nore groups . describ ove

d a
subst i t uerstifonarhigo @trﬁscyan@tcgr%y(gaébamylh%&béﬁﬂgw %@my rgﬁanlﬁépép cycl 0"
refer to t I Bhial fid il
aromatic g"i’ateﬁ Cio i |c cycﬁ Wg?‘ged‘a’i %13%12 g%l e(ﬁ@\/\lﬁllc ?};ﬁa to 7
menber ed nfmﬁgcycl | c, 7to 11 rrenbered 20 bicyclic, or 10 to 15 nenbered

car borlOat om corTi KRRSYARO! EAIH 1 HEODIoRHEoHaRbRE Sufiledtyge east one
cont ai ni "y rctb%}tﬁfn fosg/‘st%x ﬂ}é‘i‘é?abiy coht&lhing matsamfgataﬁm t6 @lceboasipér om
nitrogen oxygen atons and sul fur atons, where tpe nitrogen and

sul fur hetmg)whmhsnawim)lfuah@(fu@étwlﬁhw F%Bab’éaté‘i p@r(i"éﬁf‘ﬂé?ﬁ? I H88ni t r ogen
het eroat ons may al so opt | o al |

|
may be at titeralanyiErauRs hely %Qfﬂpg C§‘le nt%@n%%%g{/o%ﬁol:;c?rgup

het er ocycl dgﬁlcﬂ%@ﬂﬁ’%ybl@&lyy eycwdgcf,p l:yc%dbdbcylpad’fdz(ﬂaﬁiantyl i Eckohplhry pyrazol yl,
oxet anyl, pyrazolinyl, imdazolyl, imdazoljnyl| ag% dazol i din I oxazol yl,

oxazolTisdi repbstituents ancbiderppe or mosxalkyl grpups %.d&%}%ﬁfi i SPLEB|

t hi azolidin hi olidinyl, furyl, tetrahydrofuryl,
thi enyl, o&éﬁ?s iegfﬂﬁc%labo%% %i{%l Spﬁﬁﬁ%ilr%%r azi nyl, 2-oxopi perazinyl,

2- oxopi peri di nyThe fa;ﬁﬂppmepﬁoegz:la’iyfhete:iecwko’hmd)fhemca/zlonw er to an

I23C$';( 8236 rz; g(lggg)lglnﬁy subzsut%)%eadz ?\Hi nezlxturate&% ep ut{]s\é{drated artticdoc% Q%hmm@t&@y&?tf 042172

group, for example, which is a 4 to 7 membered monocyclic, 7 to 11 membered

20  bicyclic, or 10 to 15 membered tricyclic ring system, which has at least one
heteroatom in at least one carbon atom-containing ring. Each ring of the heterocychc
group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen
atoms, oxygen atoms and sulfur atoms, where the nitrogen and sulfur heteroatoms
may also optionally be oxidized and the nitrogen heteroatoms may also optionally be

25 quaternized. The heterocyclic group may be attached at any heteroatom or carbon
atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazélinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,

30 isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, homopiperazinyl, 2-

oxohomopiperazinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidonyl,
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pyridyl, N oxo-pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

t et rahydropyranyl, norpholinyl, thianorpholinyl, thianorpholinyl

sul f oxi dewatdsioazmoz phol i nyl sul fone, 1, 3-di oxol ane and t ethCayH2/3652$
1-di oxot hi enyl , dioxanyl, isothiazolidinyl, thietanyl, thiiranyl,

triazinyl, pyity] tN+oanqiyy1Idyl pyrdzmj'lepyrllrnehn}é m@ﬁp\nﬁ} {etishydrepyrenshet er ocycl i c

groups i ncI 3- - 1H | n ot hi a zoxazol yl ,
benzot hi e n?lorpe‘tﬁ’é#‘ IP%PW@ Fnyg&ﬁ myﬁﬂﬁ%f(f h '(yyll sulRS5:
tet rahydr OF chHJ«ElQﬁé ema' tetrélﬁl@ﬂi-’l qoalbﬂaﬂnenpp ﬂdeﬁhﬁaiFsGﬂhdeoh&lﬁW oty | |

i ndol i zi nyl”, benzofuryl, chrononyl, counmarinyl, cinnolinyl, qU|noxaI|nyI
I ndazol yI thupa}{ryﬂdh@qayyll,d}dt;flamlylopl}dﬁhdlhkw (such as furof 2, 3 c] pyridinyl,

diuﬂ%r ui ng [): %Iﬁg% %a,g"lr@ﬁycilg {e Cgbﬁ gr]oﬂgg i_ngglgé Z)BUgﬁgJi%di 8J«f ;?HQH%N
benzi sot hi gadlowliazodfiNBenzOXEBA, )bbnzdlﬂleﬂjﬂdqlﬁﬂuﬂldmylmﬁmfnm alnﬂllohhyl-N-
benzot hi opyr anyl, benzotriazolyl, benzpyrazolyl, dih obenz?furyl

di hydr obengsidpi teﬁghydr@smmo@nﬂms@qwn speimidazalvy BameARE e lopy r any |
501 ndo i ngltOtEESh BREARE R Siomen K Bbiiny, IRAR,Y quirk S REHL AR
pKr i dopyri gyx:rologjﬁldyamiopynﬂmyl (emaimdrozmgmjpyndmyll furQ[BJlebﬂwmlle 5/ or | ud
t hi t t t N . EX t t
one. or Wror Eraiad P imrambs ihergRonde et Eelindihed B i o e O
groups desgghly ﬁﬂlaé‘&ﬁ-}sm Bénzokdzo B DsehizisoRaMoBy, beﬁh&ﬁamxﬁwlwle@kuwzanﬁnal | er

a

heterocycl 0s, ‘such epoxi des and aziridines. 20 The term "carbocyclic
ring" ref ebSHZtOdngpy.rbﬂl)é,, be@a@tun@ﬂsédbwpvamlwhrlﬂsydmb@a&qﬁml’ed nmonocycl i ¢

hydocar b e e SRS B AU Op B st onut

cyclopenty cyc y su stltuted
as it ref eaﬂlydfdbenz‘@ymym{dohnyu n@azdiﬁ[ sbchrondhylatsemdolayl, napbthysdisgkycl i c

b bstituted at bstit Ltl b
o or & o bibslaringb RS B Gavaest oy eprebtaiitoner O
al kyI ) ﬁﬁéﬂifﬁ%?flfgﬁ%}rﬁﬂﬂ %fotlﬁlaﬂﬁqxéﬁ)d th@1ik§.0, nonoal kyl ani no

(pref erabl 'am no), dial kylam no (preferably a
di [ I ower] al kyl aﬁxnmplammbtuemtamludq:aqng@lr ke b‘PreEF%ﬂS}’l)BT?IFHSfaISuor onet hyl ),

o RO o IPABR AT AR o g tpdpinpcar bory
| ower al koxyéd mﬁlﬁb@hllewlﬁanela&tabmmscarchmyépo@meem mmq«nes | ower
and argh (pret LIS lerpeye sy rS S Bablrepeied terrp ¥ ERTER e By
hal o, | owepr,qlkydiicatrdcaieh nﬁ!;WEytogf &4#B&n atoms such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl. The term "optionally substituted” as it refers
to "carbocyclic ring" herein indicates that the carbocyclic ring may be substituted at
one or more substitutable ring positions by one or more groups independently selected
25  from alkyl (preferably lower alkyl), alkoxy (preferably lower alkoxy), nitro,
monoalkylamino (preferably a lower alkylamino), dialkylamino (preferably a
di[lower]alkylamino), cyano, halo, haloalkyl (preferably trifluoromethyl), alkanoyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl amido
(preferably lower alkyl amido), alkoxyalky! (preferably a lower alkoxy[lower]alkyl),
30 alkoxycarbonyl (preferably a lower alkoxycarbonyl), alkylcarbonyloxy (preferably a
Jower alkylcarbonyloxy) and aryl (preferably phenyl), said aryl being optionalty
substituted by halo, lower alkyl and lower alkoxy groups.
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-7 WD 03/042172 PCT/ US02/ 36528 The term "heteroatons” shall include
oxygen, sulfur and nitrogen. The conpounds of fornula | may formsalts

whi ch ar ewal @472 hi n t he scope of this invention. PharmeeauiSozaéy
acceptable (i.e. non-toxic, physiologically acceptable) salts are
preferred, althdlhghemn flsteroatoms” stradl in¢lyde oxygen) sulfer gnd nifregénsol ating or 5
purifying the c ounds of this inyenti.on. e .C ounds_.qf. f.or may
formsalts with dAEMPOHBERY ogﬁgﬁYglsayggrg} SW}B‘E‘)}?%&#SSHW@H%{%S%%%% W th
al kal i ne eagishinveatioh SPEAIETACARICAIN £ckipthile di.dTRENEstib Physividgitally gani ¢ bases
such as dicycl ohexyl am ne, tributylam ne, pyridine and amno, acjds such as
ar gi ni ne, lapedptabledrsalts ae prefmed, slikonghathes saliyarp alspasefal eds Ik HOWHHNEST 10

t hose skilled.i.n t.he art. Th : for formula | may formsalts with a
vari et y~of p(‘)‘Flgé{ﬂg@’eefr?HlpoPH%—Sr(gat}ﬁ#g%a%gﬁ S. Such salts include those forned

wi th hydrogen chiierdofghouhiddsfarasnula brogifoen saistwidnaikali fretilcsual aslsodiuhf uri c
acid, acetic acid, trifluoroacetic acid, oxali¢c acid, maleic acid,
benzenesul fRefassiuacang, lithigy avithalkalipa earth Betplssghes crlgiid gidqpraneymy | 15

nitrates, - - ﬁ%ﬁ:ﬁ] et AbS gﬂﬁ%ﬁ@ ingenzoat es,
ascor bat es%aggﬁlgﬁ)g%%g'h%%s?%ﬁh%e : §ﬂc?1 us% tse(’: n be tor rrecrzll as known
to those skicidsedch as drpmime; tysine land debdikiei Smch galistdar be dorsned as knewné¢al t s") may
be fornmed. All reoisoners of the conpounds of the instant invention are
cont eng_Ba_t é@?se Sglt“(%ﬂém}fer?r}gdm xture or in pure or substantially pure form
The definition ofpe2QnifNRAHIE forAffON HhyErinGaltd &rithAekikiyQT ieaRs all the
possi bl e stereoisoners and their mxtures. It very particularly enbraces

t he raceni dnérgamis agids. Sneh salts inglusdg thespderanad widh hydragimeahilorife; mdrageaci f i ed
activity. ceni . ved hy .0 i rel .such as,
for exanpl }?gﬁ%cﬁ%hﬁg%&?:@gt% g{aT @%ﬁﬁ}%{d, g%élg)rég df E%fﬁig?@dcce:%&sét@ﬁ%?lzlgt i on of
di ast er eonmexid; nthdeic ueitlj engenesulfmimdcid, itolnetnsulfonic atidaol wvamo®mthers (e.g.,
chromat ggraphy. The individual optical isonmers can be gbtained fromthe
racematlés I?véﬁ,tpHgS%m,é?ﬂrﬁt%éqI&%% FYERSS: §‘lf8ﬁla5’§?bqn&?§%%<§%f Ssal t
formation whiibyiaBs SRE thEBkbY SR baIs&af bk fornfldl RWRwR Yo Bioks tialiéd mahé 8.
Conmpounds of the fornula | may al so have prodrug forms. Any compound that
wi |l be convert dd additiphyvayitterignsdlinger seie) mayaetipreedagent (i.e., the
tcﬁgpioﬁ\r/]gnz iO::)n 30zt YRl ATnetd of' e &rRﬂo%jlﬁygf e G fNedhe SRRnAGPRE AR pREdd,t Of
either in admixture or in pure or substantially pure form. The definition of

20  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
physical methods, such as, for example, fractional crystallization, separation or
crystallization of diastereomeric derivatives or separation by chiral column

25  chromatography. The individual optical isomers can be obtained from the racemates
from the conventional methods, such as, for example, salt formation with an optically
active acid followed by crystallization.

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

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

Various forms of prodrugs are well known in the art. For examples of such

prodrug derivatives, see:



Various forms of prodrugs are well known in the art. For exanples of such
prodrug derivatives, see: -8 WD 03/042172 PCT/ US02/ 36528 a) Design of

Pr odr ugs, wedistoezi7by H. Bundgaard, (Elsevier, 1985) and MetPGOdssoR/n6528
Enzynol ogy, -Vol . 42, p. 309-396, edited by K Wdder, et al. (Acanedic
Press, 1985); h) A _gm@mmue&bygnBan@gaMéEbpmﬂ% anded by

Pr odr ags, “Maiposs i EABISleR  OpAL.pr 08I0 cRugh Y K. PR AR G oo
Drug Del i %, By%:g)ews 8, 1-38 (1992); It should further be understood that

sol vates (e.qg. ydrates) of the corrpounds 10 of formula | are also with
the scope of th® pr eA diexthool @ 1 peniadited ﬁrKéOSgﬁéf eral ly

known in the art prefe . . i ORREk Ses a
conpou &”?%r%l}grhqndgaﬁdkéﬁﬁqer ggs dAﬁ@ﬁ:talilg%r{rg?gfog gglst rpéorrers and

phar maceut gy Llyrdaﬁclqgtﬁqu(qggglts pr odr ugs and solvates thereof, V\,her ein
Ris the sane as previ ously defl ned above l.n yet anotgﬁr é) %P rred

embodi ment , t hec)i nveHt Bordgesid Aidyatced Drugb)slivery SovIcwg -3 1] ~ R HN
N 20 N, NJ III its enantioners, d| astereorrers and pharmaceuti cal | y

accept abl e sal ts, prodrugs and solvates ther eof wherein Ris the same as
previously def i 10 @Bl Qyrehe? Be indarbtodd thyedol eatest (o, 'handtates) nbthe compeundsvent i on

compr! 135: > gf f%?mnl?lglir;ge also w1thvi% gc%é)g gfz &iz %relggrylrLlJVSeo %égeifl’ze%hods of solvation are

generally known in the art.

In a preferred embodiment, the invention comprises a compound of formula II,

N
g, i
R HN
ISe
o .

15 its enantiomers, diastereomers, and pharmaceutically acceptable salts, prodrugs and
solvates thereof, wherein R is the same as previously defined above.

In yet another preferred embodiment, the invention comprises a compound of

formula III
"\
L0
R HN
P8
20 W Im,

its enantiomers, diastereomers, and pharmaceutically acceptable salts, prodrugs and

solvates thereof, wherein R is the same as previously defined above

25 In still yet another embodiment, the invention comprises a compound a
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formula IV, RHNNN, J IVits enantioners, diastereoners, and

phar maceutically acceptable salts, prodrugs and 5 solvates thereof,

wher ei n Rwioso3tohE7sane as previ ously defined above. Use anddivudor/ses2dhe
present invention is based on the discovery that certain pyrrolotriazines
are i nhi bi fomsulafiVpr ot ei n ki nases. More specifically, pyrrolotriazines such
as those 10 described in this invention inhibijtsthe protein tyrosine

ki nase activity of menbers of the HER fanily—a§izbceptors. These inhibitors
will be useful in the treatnent of prefi at di seases that are
dependent on signaling by one or nore e receptors. Such diseases

i nclude psoriasis, rheumatoid afthrifis;” and solid tunors of the |ung,
head and neck, breast, colon, ov d prostate. The invention relates to
a 15 pharmaceutical conposition ,pQ%mound of formula I, or
pharmaceutically acceptable salt orNhydrate therdd,, and a

phar maceutically acceptable carrier in the treatnent of hyperproliferative
di sorder in manmal. In particular, the said pharnaceutical conposition is
expect ed t gisicpBhtiirhers, Ba@éredhbrs Odndtpheseacehitichlly Yacedpthabld €414 prediugsaid d tunors
whi ch are associated with HERL &E receptor) and HER2, 20 especially those
tunors whi shlvates tharenfi whemit Rys e paneiespreviouiledefined agoRe. for their growth
and spread, including for exanple, cancers of the bladder, squanous cell,
head, col orectal, oesophageal, gynecol ogical (such as ovarian), pancreas,
breast, prGetaidUtility va, skin, brain, genitourinary tract, |ynphatic

system (such as jhyroid), stomach, .larynx and |ung. |n another .enbodi nent,
t he conmpounds ofﬁfceﬁgesﬁflé’é’é{ﬁ?tl%s ﬁ?ﬁ?gﬁ?!t%%éé‘foé’e&f @‘8‘9 gtém}frgoﬁ]o}%g%ne?sr eat ment

of noncanceroisilictPsORORISKiRRsR S MITO§caTFichlly, FyeroldBaUTRIsBuch & thbdd tis. Thus
according to a further aspect of the invention there is provided the use of

a conpd@nd descritied i hisrinvantion ishibit theproeire bisesieakingseackuity abmembes of t her eof

ant i prol {1 b eregy Dot FedtRite TR miBhald ) B RLBLAS KRR T ol oodea

ani mal suclprél$fesmtive dizeade ity are dependent on signaling by one or more of these

receptors. Such diseases include psoriasis, rheumatoid arthritis, and solid tumors of
the lung, head and neck, breast, colon, ovary, and prostate. The invention relates to a

15 pharmaceutical composition of compound of formula I, or pharmaceutically
acceptable salt or hydrate thereof, and a pharmaceutically acceptable carrier in the
treatment of hyperproliferative disorder in mammal. In particular, the said
pharmaceutical composition is expected to inhibit the growth of those primary and
recurrent solid tumors which are associated with HER1 (EGF receptor) and HER2,

20  especially those tumors which are significantly dependent on HER1 or HER2 for their
growth and spread, including for example, cancers of the bladder, squamous cell,
head, colorectal, oesophageal, gynecological (such as ovarian), pancreas, breast,
prostate, vulva, skin, brain, genitourinary tract, lymphatic system (such as thyroid),
stomach, larynx and lung. In another embodiment, the compounds of the present

25  invention are also useful in the treatment of noncancerous disorders such as psoriasis
and rheumatoid arthritis. 4

Thus according to a further aspect of the invention there is provided the use of
a compound of the formula I, or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for use in the production of an antiproliferative effect in

-10-



According to a further feature of the invention there is provided a nethod
for producing an antiproliferative effect in a warm bl ooded ani mal, such
as a humawo B3@iung?2 in need of such treatnment which conpri P€I/EEIRBENRSt eri ng
to said animal an 5 effective amount of a conpound of fornula | or a

phar maceut i ¥pmyrblaodedhanipiabsuch as 2 upapdemEas defined herein before. By
virtue of their J b |.ahl Bl . and 4 ki, nases ounds
of the present i%‘edgh%llh%ﬁ&%gdrﬁ%kepé&guég o?ﬁ%tl??g?f{gﬁtm‘gge ?%‘F‘i@%?‘%{?ve

di seases, iproducihigan psiprolifsiasvastiedt ang earm BlsodsERAiniACRIRh @8 2 kimase has been

shown 10 tq be expressed and activated in_many solid tunors including head
and neck, p¥ye H 'g?ed Ozéﬁ‘ﬁbs‘ﬁ%tme'&té’}’hlch EAIBPIISES aémge%tam}g erfdidanaaalancancer .

Si ni | ar gy, éfﬁeti@ﬁﬁoﬁlﬁsﬁgkg%g?ﬁmnmﬁﬁxBﬁﬁ/grﬁ%g%%hchggg?cgg@i;ﬁwessed in

breast, ovarian, lung an Cc cancer. ona bodi eés T hat
downr egul attheredfasalefinethhereindfeforthe HER2 receptor or inhibit signaling by

the HERL recept have own.anti -t r Lecacy i ec]incal 15 and

clinical studi egng u §§B}?§ra@ﬁw&’é’§g’o&lﬁﬁ}gﬁmiiaﬁa?ﬁﬁ a%$% t he HERL and
HER2 ki nas@pslihds draNepRbdnt tdettibmcdnR dst& BB re Sinehtomirslifthdle depend on
signaling from either of the two receptors. In addition, these conpounds

wi Il have eHfepsescipciudingipsprisiis andranearoThe HER1 recepgtonkinggerhas bessphown
het er ogjymery, § Pgﬁjgégsgg tan%_ Q@tﬁ%te(&qul%ﬂgggﬁd & eor%ﬁfu%@%%%a% Oa?ﬁ \égckg fBl&){ﬁéﬁ% Iy ally)

ei ther as sing r1n conbination (si

wi th ot her mohenmilvell dpey coloragd mdduedt amcdiaSimiladglrthé MBR2Teceptd
cisplatin.  Si ncg ER1 ﬁnd H signali rggghas been shown to requl ate
expr essi on kg1ase ﬁ%‘?eﬁﬁé PN £0,0% BYeECxPErspeda breash QIvariar A 30| SasFIC §ARGRE-h

factor (VENRnRMhal HidoliREkid dodnfebBie: thd E’l’iﬁﬁflﬁ' RO BER Ecptdiert €d to

have anti-tunmor efficacy resulting fromthe 1nhibition of angiogenesis in
addi ti on t dnhibigsignaling by tha IRk weseptordeive sipyvon aritetuméreftfmady @predinealval . The

HER2 reggep ] 1S to. be involyed.in.the | if ion of
ynovi a7 oef ghiftal A Rfes T And SR eloRieh HiinplylorS ot YRR vy R

angi ogeni c kimzsespoilive effidabpin the tleatiment off tumdtshaspehdbe sigi[ilﬁltgiﬂ‘ﬂih bitors
described in this 'invention are therefore expected to have efficacy in the

treat ment G1thsTI08 Ehratn rgcenters Hin, a@ﬁiéipnﬂfh%geé’@mﬂoiesidi)\*’ﬂl lPﬂé’S’@fﬁiﬁ_?ﬁipbu nds to
i nhi bi t  HEkFhibithg ABhoR AL rd1f oh MEER réééﬁoﬂ?eté@dﬁxﬁ%‘rs‘ie@ﬁghg gglﬂil[sg ggrgﬁ%ﬁgrﬁs 3 .Se,e

the follow ng docunents and references cited t
"Cel | si gnardaxgedsod redmptediicacy et nesikgloagens oy ilCedbib@B¢Rfsimyltan@diis-or225
(2000) 50 OB fileiltanyYwifh othef Wehothrapbitic apehPScs 1RxoL, BhYein, Yoa 7+ SOl

cisplatin. Since HER1 and HER?2 signaling has been shown to regulate expression of

angiogenic factors such as vascular endothelial growth factor (VEGF) and interleukin
8 (ILB), these compounds are expected to have anti-tumor efficacy resulting from the
inhibition of angiogenesis in addition to the inhibition of tumor cell proliferation and
25  survival. The HER2 receptor has been shown to be involved in the hyperproliferation
of synovial cells in rheumatoid arthritis, and may contribute to the angiogenic
component of that inflammatory disease state. The inhibitors described in this
invention are therefore expected to have efficacy in the treatment of rheumatoid
arthritis. The ability of these compounds to inhibit HER1 further adds to their use as
30 anti-angiogenic agents. See the following documents and references cited therein:
Schlessinger J. , “Cell signaling by receptor tyrosine kinases”, Cell 103(2), p.211-
225 (2000); Cobleigh, M. A., Vogel, C. L., Tripathy, D., Robert, N. J., Scholl, S.,
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WO 03/042172 PCT/ US02/ 36528 Fehrenbacher, L., Wlter, J. M, Paton, V.,
Shak, S., Lieberman, G, and Slanmon, D. J., "Multinational study of the
ef fi cacy av@lozapery of hunmani zed anti-HER2 nonocl onal antpdndyo2i38s5380MEN
who have HER2-overexpressing netastatic breast cancer that has progressed
af t er chenwtientsaelerf by, Wislteask. Al Paidhs¥éaShik, S] Ligferi@hn,rG., sndBlenion, R7(9), p.

2639- 2648 (1999): Baselga, J., dster, D, . R hen, R,
Bur t ness, &: f‘l\@if&atlg'i?fﬁ S%%Xﬁé F@e?!:fy@sc? %gg ?@Wﬁ%ﬁ&%‘f@‘%@h’ﬁﬁﬁ? gnnet t, K,
Fal cey, J. nﬁ@l@ﬁil%%ﬁbo&{rhin W& PWho Have BER2 MREELhR i métastatiEBREG | Studies

of anti -epiderna rowh factor receptor chineric antibody C225 al one and
i n combi natamer thiat ims progrpdsad aftér, chgmotierapy f@nwethstatig@disgase’p J. 90dlim14 (2000) ;

Sat oh, K., Kikuychi. S. i ang, ~Y. , Ky, and
Cormn " Pt Uishem 26 A SR o Bastls et By CHiopes MEdE: CbesiRie
Arthritis Bagues 84625, MR DARreA06:. (SRfidn, ATheores LRGUnnbe k) Fuleey, Ugat ment
defined herein before nay be apgfled as a sole therapy or may involve, in

addi ti on t dndersompduMtikedl, Hhand elsoln, Jonhase I ppdies ot arti-epidermalpst ances

and/ or treatnents. Such. coni Qj nt . ' -anay of the
si mul taneoﬁgo,w':géﬁcﬁ%rr{ﬁeglmrc??ﬁ rg%%ca?&é{bgag%%?lgﬁ ?%‘f‘}e%‘ﬁc%ﬁb?‘i{ﬁg’“%ﬁ i dual
conponent s ciplatinh g, CligaOn&IL 1831 . 2BRPLLEROB0) fSatdh, K. i Kikeolii 51 Seliynatd, so be
useful in conbipation_ wth known anti-cancer .and.cyt ot ox| ents and

t r eat mt®t s M+ Rabwamag Ye.ddemmpdy. K randdlpmme t’eg“"é’é"‘%“qﬂit 9@5‘%&%2@‘ such

conbinatio I €0 t iy 2860)- j ithin the
?héﬁé;gg%igi%%éo?ﬁ% é:ié?% \%&ﬂﬁh OAPAHAG RIS, t 44(3), p2860-D8S(HO0PN W t i

dosage range and the other pharnmaceutically active agent
within its approved dosage range. Conpounds of fornmula | nmay be used

sequentially w known..ant i cancer Qqr tQt 0xi e r t,

i ncluding radi ;[?lF BWIR’/WE%%WE 3%}%“%{?#8%{%(@}6&? gef‘ﬁ%gen&%i bléIg l%rd gdg%i%g{%e. I'n
the field eferfil3dirGady i906106.08Ydditioh $o Aesmpoundrofcid ieertionyiere or moretwtat i on of
25 different forns of treatnment to treat each patient w tH cancer

oy |
medi call5 onew@hstpes a/ordtepERents Ryeh 6PRIPEY tr%?tmgﬁdﬁ%%i‘%l?ﬁe oy eayht the |n n
addi i on t QuhfienBdls! BloRbidd bldokPue SRRIMERn Sitht TeviieN GompbREAS 6f Moy De:

surgery, ra erapy or c erapy. such chenotherapy nay cover three
mai n cat eqdid tesatroéntt Mbe apmpoursisag et inventioramay alsgboysaitlcinggabinationat wor k

L e
razoxin); (oimuls¥d 854 BkéCdRQENRCE cothblhatién prodies empgrihe (brapowdawpihds
tamoxi : ];.8 " 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
sequentially with known anticancer or cytotoxic agents and treatment, including
radiation when a combination formulation is inappropriate.
In the field of medical oncology it is normal practice to use a combination of
25  different forms of treatment to treat each patient with cancer. In medical oncology the
other componént(s) of such conjoint treatment in addition to the antiproliferative
treatment defined herein before may be: surgery, radiotherapy or chemotherapy. Such
chemotherapy may cover three main categories of therapeutic agent:
) antiangiogenic agents that work by different mechanisms from those
30 defined hereinbefore (for example, linomide, inhibitors of integrin
o3 function, angiostatin, razoxin);

(i)  cytostatic agents such as antiestrogens (for example tamoxifen,
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-12 WD 03/042172 PCT/ US02/ 36528 torem fen, raloxifene, droloxifene,

i odoxyfene), progestogens (for exanple negestrol acetate), aronmatase

i nhi bi t orwo(i3mr2iexanpl e anastrozole, |etrazole, borazol ePCaEiesésase),
anti-neopl astic harnonal ,_agents , antiprogestogens, antiandrogens (for
exanpl e flutanide, 5 emifeanalaxifens,dsolorifarediodoryfpnat progestogsaetiat ), LHRH

i st d t ' I:Ne t at I l'i de),
"R bitora of teatootarped Bes AN R AR R b R nast o do),

farnesyl transferase ianhitiizoles letrazuk,ibotaavieséxemcag@sy, anti-hesplesie Hatonal
met al | oprotei nase inhibitors. |ike marimastat and inhibitors of urokinase 10
pl asni nogen act i vat oSS e LPFOgesiogens o aadioeeRifen axgmplesfiutamidsr  gr owt h

factor function, (sughu@nhfad BidaciRIae d}"g&%ﬁ‘gﬁ% % oartgyéigﬁh?ﬁgﬁﬁt% %ergt el et

derived growth factor and hepatocyte g u i ncl ude
growt h factor anti bodntegonigs Gier hxdmple goseradine prenteahiprdiid),dshibitdry bOSi ne

ki nase inhibitors and seri n%é{ hr,%gai ne ki nase inhibitors); and 15 (iii)
antiproliferative/ anfSSHSEEPREG-dihydogiugtase donesample Bnastariieheof , as used

i n medical oncol ogy, fﬁﬁ&@lt%sﬁggs%Fgggﬁg,?%’iahggm(afs%_a%é 3 X aé%%ol ates like

met hot rexate, fluoropyrim dine |'uor our aci rne adenosi ne
anal ogues, cytosi ne mctddiopur¢idese;inhibites tiké atarinmpsantnd inhibitors eirblahaei cs

(for exanple anthracyglines |ike doxorubicin,. daunanycin, 20 epirubjcin and
i dar ubli(@i n, mtomyci ﬁfaéf,'mﬁ)ﬁ?ﬁ b cfir‘?“ﬁept%f WQW%?”%)I%I%HP’E%Q%HW Fomityat i ves
(for exanpl e cispl at faetor¢audion| @hémgrowd Fatodd indfide 38X athpld FGFgﬂﬁﬁiE e
nitrogen nustard, nelphalan, chloranbucil, busul phan, cycl ophospham de,

i f osfani de ni t r osour da&Vedigipwihdaeianand heppforyie wmwié fagjensush @fhibitex anpl e
vinca al kal oi ds | i ke; M6 oS 20 5 i i t |, . taxotere and
USSR M b,

newer m crobtubul e agents “suc e analogs,
anal ogs, and el eut hetyotsine kinadedgisipitors tnpsirkelthrcasige kitusdinhiviord)f aa exanpl e

col [ "GFETL | o il or whotForyPr R Roples er sl i BRens eeh: eaived cqponse
nmodi fiers. 30 As st ainafledibf\vacolbBe shélf ¥nAndetHOITRS Rl Sxfhplk ARfIAse Nt
Invention are of like methotrexate, fluoropyrimidines like 5-fluorouracil, purine and
adenosine analogues, cytosine arabinoside); Intercalating antitumour
antibiotics (for example anthracyclines like doxorubicin, daunomycin,
20 epirubicin and idarubicin, mitomycin-C, dactinomycin, mithramycin);
platinum derivatives (for example cisplatin, carboplatin); alkylating
agents (for example nitrogen mustard, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide nitrosoureas, thiotephan);
antimitotic agents (for example vinca alkaloids like vincristine and
25 taxoids like taxol, taxotere and newer microbtubule agents such as
epothilone analogs, discodermolide analogs, and eleutherobin analogs);
topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan); cell cycle inhibitors
(for example flavopyridols); and biological response modifiers.
30 As stated above, the formula I compounds of the present invention are of

interest for their antiproliferative effects. Such compounds of the invention are

expected to be useful in a wide range of disease states including cancer, psoriasis, and
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interest for their antiproliferative effects. Such conpounds of the
invention are expected to be useful in a w de range of disease states
i ncl udi ngwoan®er172 psori asi s, and -13 WO 03/042172 PCT/ USOZPCIBOHDY 36528
rheumatoid arthritis. More specifically, the conpounds of fornmula I are
usef ul in trhenateidtantbritisof a variety of cancers, including (but not

linmted to) the follow.pg:, - i i.ncl udi ng t ,
br east . col on,  Rapeciigsly, G combges ¢rAGnlin iy Habt Pt
esophagus, Gakly JPLARLRY, inchRNAY thut REHfhiERS0) Gk golGMingcer vi x, thyroid, -

prostate, and Skin, including squanous cell carcinoma, -tunors of
nmesenchymal origin, i ncreadiimend.iintleding Swhef thedladdera Becapty eelap.dadiey. 10 -

ast T ocySom, - neur obiat S 151 P iU RS EPonadf. U Bllager

i ncludi ng nmel anoma, o9&y PaidPeas,! eEBACHE dreixNhyFoid, moslate sk, doshedindue t o
the key role of kinases in the regulation of cellular proliferation in 15
general , inhi bitors sgémepsgell casinomper si bl e cytostatic agents which may be
useful in the treatnent, of j gﬁ;ﬁﬁ, - QGess \ﬁ'ﬁig“f'ib £8RL ML Snbnor mal
cellular proliferation, t%&‘é’.r, Igéegﬁlﬁg p%glg@at e ]f?yp rplrasi a, tfamli al
adenomnat osi s pol yposhabdomgosavedmdyr omat osi s, pul nonary fibrosis, arthritis,
psoriasis, glonerulonephritis, .restengsis follow n angi opl.ast y. or

vascul d0 surgery, hyper £ P of the gene F@P?Weé%iﬂ&eﬁ'ﬁflféﬁc .'dpéuél&%/el 20

di sease The conpoundg;Qfyidid, Hehblasif, SR8 schwdhdihs; iand t r eat ment  of
tunors having a high incidence of tyrosine kinase activity, such as col on,
lung, and pancreatic t wetberdumpss, ingBidiEnelpRRASCBHRINR, ACTAORYETCH2on (or a
conmbi nati on) of the of this invention, devel opnent of tunors in
a manmal i an host isaﬁ‘gggtgg .csof%a'Corrpounds of formula | may al so be useful

i n the treat mentD@ todhs Reseic oft kirases intheregatation of beltulargprobferameadti at ed with

signal transductiqn path S operati, t hrqugh qro fact or ceptors
such a§5HEF@nE‘Ebmm'_é‘§‘€ﬁPgﬁ¥ ,aCtI-iEFQ?‘,’erﬂgl%I—Clﬁﬁﬁt.atl?ﬁ%erg%wg%gﬁﬂgy ust‘H o {%ﬁvent i on
may be for g gh& ophiydReRB provRESHAILE Rlatures abnormal cellular proliferation, e.g.,

benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis,

pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis following
angioplasty or vascular surgery, hypertrophic scar formation and inflammatory bowel

20  disease i

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

25 Compounds of formula I may also be useful in the treatment of diseases other
than cancer that may be associated with signal transduction pathways operating
through growth factor receptors such as HER1 (EGF receptor), HER2, or HER4.

The compounds of this invention may be formulated with a pharmaceutical
vehicle or diluent for oral, intravenous or subcutaneous administration. The

30  pharmaceutical composition can be formulated in a classical manner using solid or
liquid vehicles, diluents and additives appropriate to the desired mode of

administration. Orally, the compounds can be administered in the form of tablets,
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vehicle or diluent for oral, intravenous or subcutaneous adm nistration.
The 30 pharnaceutical conposition can be fornulated in a classical manner
usi ng sol mD @ro42172qui d vehi cl es, diluents and additives amuopsiat®sto the
desired node of admnistration. Orally, the conpounds can be adm nistered
in the foreapfuldsapdagilss, poddeid@nd Biclde] TheRCHPUGIR/ BHHRBadminptatds), a

dosage T andasigs ranssut sbos 35208 Mk ARG AYISBPR emapit [N bue gl o
osage ran ’
ny/ kg/ day, ﬁjé&gdﬁgi&gg{';md@&gl&a doBes2 t0 4 d| vi ded doses. Bi ol ogi cal assays

5 HER1, HE nase assays: Conpounds of interest were assayed in a
ki nase buf Biolopival assays ai ned 20 mM Tris.HO, pH 7.5, 10 mM MhCl2, 0.5 nmM
dithiotpreitol, bovine seru,eil i a .o/ m ol y(glu/tyr, 4:1) at
0.1 ng/™, 1MATP, and 4 GLER Syr, 4:1) is a
synthetic pol yrr&forﬁlktﬁhdmrlmeies@&eﬁe @b@&ah@aklnaﬁ’&&&wr@m@aﬂtamd 20 ngMr chased
from Signa Chem cal's. The kinase reaction is initiated by the addition of

enzyme and 'ItrtseH(EhaHﬂ &riOrﬁlMMﬂ@éz Ry aM dighiptiraiiol.doving serumpalbumin atthb

or cci pi t at &0/ TONE e oS g PN OB Bopt Fi Bgfef ot e ere

preci pi t at eQIRERVGH, l’zlsl)@sr @syfnﬂi‘éﬁ‘é%gdn@thatfsbﬂvbi &l d posphdrgl Reepor shddei il ter
pl ates and t he anbunt radi oactivi tié; ncorporated is_ 15 measured | n a

Topcouh® s@Umhasedefmraﬁlgmmﬁh@mcalSorTh@ 359 Exgalian 15 atiaed by dmasidion O'HERL and

HER4, the c to | as uences of the t I r n insect
cells as %F‘%‘ﬂ%hﬁr‘”%ﬁcﬁig%"’““ﬁﬁm VeH© %Péﬁgﬁgﬁ%?d@}%af; n;??&ﬁ‘)ﬂ i

chr omat ogr a&lﬂﬁna{é@ By ehétaaBitids of GIFEAl ttﬁf@ﬁﬂ\@imd‘ﬁla?emslﬁs pﬁdd:hﬁiamd&@ thato t he
bacul ovi rus expression vector pBlueBac4 (Invjtrogen) and was 23 expr essed

as an unt aggédidiopodtughiorasetingeidito 8%. | She PrRUPIALIROIHRTATE SOV ere
partially El}&h%t@hﬂ&&&%ﬁﬁﬂépgﬁt&%ﬁﬁé Q85 BY admgtlt Bt SpoRAEPQURdS

i nhibit BE ses W I C50 va ues etween 0.001 25 W
Pref erifd amaordds a TapeouhCiintilltivesomgemneen 0. 001 - 5.0 M Mre preferred

Compounds have MBS APHEBAIAERT0PE IR PARER ERe BB BREL i channel
assay nmay Requess $fahSfebQftbrsGRIIDExMESsed @l 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
- 20  expressed as an untagged protein in insect cells. The recombinant protein was
partially purified by ion-exchange chromatography.
The instant compounds inhibit HER1, HER2, and HER4 kinases with ICsg values
between 0.001 25 uM. Preferred compounds have ICso values between 0.001 — 5.0
M. More preferred compounds have ICsq values between 0.001 — 1.0 uM. Most
25  preferred compounds have ICs values between 0.001 — 0.1 pM.
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
on Human Cloned Potassium Channels Involved in Cardiac Repolarization,
Molecular Pharmacology, Vol. 59, No. 4, pp. 825-36, 2001). Accordingly, preferred

30 compounds have lower HERG assay activity.
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HERG activity (see Caballero R et al., Direct Effects of Candesartan and
Eprosartan on Human Cl oned Pot assi um Channel s I nvolved in Cardiac

Repol ari zew0i ing217001 ecul ar Phar macol ogy, Vol. 59, No. 4, peT/@&e%3¢e$ 2001).
Accordingly, preferred 30 conpounds have .l ower HERG assay activity. -15 WD
03/ 042172 HieiddS®2 Pa&ruiationet hods of Preparation Certain conpounds of

formula | 'may generally be prepare ccordin Qo the henmes and
the know edge ofetiaicRpeyndy OFEP ]:rln{iy SN ébﬁé)mpgfe &F !ér(ééﬂétg |ﬂ(?)ér:1

I nfor mat | Qfél)ga}g’rbggé ﬁQfPnganf,g/gHé‘ﬁ%évWeﬁ SEfisRllelh ﬂ@taﬁntslagp%mmu on serial 5

nunber 09/ 2000 and i nternational pl.ication
publ i shed pisptentiort in&rﬁmhemtna@(ahpéxeafoumﬁﬂnmmﬂmgIﬁ@l'yatefltrﬂ)ﬁlrl‘f?élppé?%‘}

%bbéf%ik%%gn%ﬁ@é?%%%éﬁeﬁ@b o i GRE AR By nb R e, (P
z O Xi NHF%%E%&%% 8b&RrAidaTeathh(PET), Infeiriatibial PYylioktiBn Xusttep WBOstep 6 N N . J

N Vv
00/71129, both herein incorporated by reference.
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RHN N Vii wherein Eis an ester group and X and X1 are halogen Step 1
The first step of Schene 1 is acconplished by treatnment of a 3-nethyl-1H 5
pyrr ol e- 2woee3maxyki ¢ acid ester i (T. D. Lash et al., J. Hetmusempeisc
Chem, 1991, 28, 1671) with a base such as potassiumt-butoxide or sodium
hydride in an anhydrous sol vent sudithgmediE or DVF fol | owed by an

am nating reagent, such as O (2,4- dinitro-ghenyl)-hydroxylamne (T.

Sher adsky, J. Heterocycl ik Chem., sipa7, 4, Eor chl&eRpRine (I. P.
Sword, J. Chem Soc. 1971, 82Q) tomgive he pyrrolylamine ii. 10 Step 2
The pyrrolylanine ii Niheated with excess fufhami de to give the
pyrrolotriazinone iii. Step 3 Conpound iii isliconverted to a

4-hal o-pyrrolotriazine iv by heating with the 15 appropriate phosphorus
oxyhal i de, e.g., the 4-chloro-pyrrolotriazine is obtained by -17 WO

03/ 042172 PCT/ US02/ 3652 heating iii wth ,pho¥phorus oxychloride. Step 4
Hal ogenati on of the k|l grouftBiv is af ﬁted by%‘/a atnent with a
hal ogenati ng agent 3y g@l; a N bronpskcci n'\m e ¢r sul furyh. chloride. The
reaction 5 is performsd'\bnder an inert atno e such as N2 in the
presence of a catal yst IIsuch as dibenzoyl peroxide or

2,2'-azobi si sobutyronl rile, or irradiation and gi ves the 4-hal o-

5- hal onet hyl - pyrrol otrlag(l ne v. Step 5 Treatnent of v with a thiol, a

t hi ocar boxylic aci 8 an al gghel, a 1B%ar bpxyl i c sepied, a primary or
a secondary ami ne in esence of 2 base s NaHCOB,, or
triethylamne in a s Jsuch as acetonitri naf ords internediate vi in
Schenme 1. Step 6 N

Vi
/—“‘

"\
%@
.9

vii
wherein E is an ester group and X and X' are halogen
Step 1
The first step of Scheme 1 is accomplished by treatment of a 3-methyl-1H-
5  pyrrole-2-carboxylic 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 (L. P. Sword, J. Chem. Soc. C, 1971, 820) to give the pyrrolylamine ii.
10 Step2
The pyrrolylamine ii is heated with excess formamide to give the
pyrrolotriazinone iii.
Step 3
Compound iii is converted to a 4-halo-pyrrolotriazine iv by heating with the

15  appropriate phosphorus oxyhalide, e.g., the 4-chloro-pyrrolotriazine is obtained by
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Treatnment of vi with a 5-am no-indazole derivative at roomtenperature in
the 15 presence of a base such as NaHCO3 or triethylamne in a sol vent

such as awetomutizl e gives the final product vii. Heati n@CIiuss/Bé52&

5-ami no-indazol e derivative in the absence of base also affords also

af fords vi iheatinbGiiWat0BAARELoBCHIoUI82/ 36528 Scheme 2 RL Ry NZ~ ~ Rz R
step 1l s HN HN-- ~10)n ~IN N NN Ry / r step 2/, R HNNN J 11

Step 1 5 CH¥¢énd vii (R = SRZ) of Schene 1 can be oxidized to the
sulfoxide, i (n I—l_’a]t%%ena%n It ?-‘fﬁéctﬂﬁ%{oda: v Ts gf}ectéafbﬁ%&?rﬁ@ntgvim/a treat nent
an I di uch

with the appropriate anmount o zi ng agent as
m chl or opehapRgRithgagkst sust sy N-bibmosicaimimideetr sylfunybehilomidd. vBheirpadtionobt ai ned

oY caench oS BTQREESEIGTnIRBHESABITOCE RN aa F BEeSeBbh Ay BAPRE 10
dibenzoyl peroxide or 2,2’-azobisisobutyronitrile, or irradiation and gives the 4-halo-
5-halomethyl-pyrrolotriazine v.

Step 5
Treatment of v with a thiol, a thiocarboxylic acid, water, an alcohol, a
10  carboxylic acid, a primary or a secondary amine in the presence of a base such aé
NaHCO; or triethylamine in a solvent such as acetonitrile affords intermediate vi in
Scheme 1.
Step 6
Treatment of vi with a 5-amino-indazole derivative at room temperature in the
15  presence of a base such as NaHCOj; or triethylamine in a solvent such as acetonitrile
gives the final product vii. Heating vi with a 5-amino-indazole derivative in the

absence of base also affords also affords vii.
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WD 03/042172 PCT/ US02/ 36528 Schene 3 R 1 N N~ step 1 L HN HO ~ N NHNN
NN [-Ri step 2 RHNN NN ii wherein L =leaving group Step 1 5 The
al cohol gwoup/oun7zonpound vii (R = OH) of Schene 1 can be peovseesSedsto a

| eaving group as in conpound i of Scheme 3. A variety of |eaving groups can
be introduced, e.g, treatment wt Riggy| chloride gives the chl or| de i
(L=d), treatnent wth nethanes nrc anhydride and

di i sopropyl et hyl am ne gives the nmethanesulfonate i (L = OSO2Me),
esterification with acetic anhydride in the presence 10 of g

di i sopropyl et hyl am ne gi ves the etate i (L = QAc). Stq',(p 2 For very

reactive | eaving groups such_as/ chloride or sulfona \Ns converted
directly into corrpound i Sciyere 3 by reaction al cohol or a
primary or 15 sec%ndaryH ttseepplresenﬁ of MY base such as
di i sopropyl et hyl a W hout the —soPat iR J .\,lfor | ess reactive
| eavi ng groups such woxylates, i is he wifh alcohols or a
primary or secondar '\ngk in the presence of a\h se such as
di i sopropyl et hyl ami ne toNgive ii. 20 i
'
step 2 @E//\N
—_— R HR
N\_N._ ~
i
Step 1
5 Compound vii (R = SR?) of Scheme 1 can be oxidized to the sulfoxide, 1 (@=1),

or the sulfone, i (n = 2), of Scheme 2 by treatment with the appropriate amount of an
oxidizing agent such as m-chloroperbenzoic acid.

Step 2
The 5-aminomethyl derivative ii is obtained by heating the sulfoxidei (n=1) or

10  the sulfone (n = 2) in the presence of an excess of an alcohol or a primary or

secondary amine.
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-20 WO 03/042172 PCT/ US02/ 36528 Scheme 4 0 0 step 1 NHONH \ N~ HO'N
\ step 3 stepii Oe-NNHIIlI step 4 asin Scheme 1 HN\ I "NHN N, Iv
wherein Bvo wswrEr2group Step 1 5 The PCT/US02/36528

5- et hyl - 4- oxo- 3, 4-di hydro-pyrrol o[ 2,1-f][1, 2,4]triazi ne-6-carboxylic acid
ester i (see WO 00/71129, herein ingehpmedt ed by reference)can be
saponified by treatnent wwth a base such as an aqueous sol ution of Li OH
and then acidified by treatnment with an acid such as HCO to give the
carboxylic acid ii of Scheme 4. Step 2 10 The carboxylic ackid ii is

decar boxyl ated to give the 6H pyrr‘bl otriazin-4-one W Tng can be

acconpl i shed under a variety~Qf nconditions, for exa @ heating a
m xture of ii in 85% H3P C. Step 3 The este c#4n be converted

directly into iii, c}or ewma+€,~by Keading atrmxtfYe 15 of i in 85% H3PO4
at 110 T. -21 WD 0370%217p PCT/ US021365%8 <Ny

=" N \ N /)

N\ N\N/) N

wherein L = leaving group
Step 1
5 The alcohol group in compound vii (R = OH) of Scheme 1 can be converted to
a leaving group as in compound i of Scheme 3. A variety of leaving groups can be
introduced, e.g, treatment with thionyl chloride gives the chloride i (L = Cl), treatment
with methanesulfonic anhydride and diisopropylethylamine gives the
methanesulfonate i (L = OSO,;Me), esterification with acetic anhydride in the presence

10  of diisopropylethylamine gives the acetate i (L=0Ac).

Step 2 ‘
For very reactive leaving groups such as chloride or sulfonate, i is converted
directly into compound ii of Scheme 3 by reaction with an alcohol or a primary or
15 secondary amine in the presence of a base such as diisopropylethylamine without the
isolation of i. For less reactive leaving groups such as carboxylates, i is heated with
alcohols or a primary or secondary amines in the presence of a base such as

diisopropylethylamine to give ii.

20
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Step 4 The 6H pyrrolotriazin-4-one iii can be converted into iv as outlined

in Schene 1. 5 Schene 5 N step 1 step 2 X:ii-, XEN -~11it [-Ry X\ R
~. \' N step@oRiFN step 4 Ep N, J\ N E IV NN R HRCIr/sog3és241\ N
zzt, step 5 RHN~\ NH®R2CNTf I". ~ NN V VI wherein Eis an ester

group and X and X1 are hal ogen St ejSthemedia| ogenation of the 5-nethyl group
of 4-halo-5-methyl-pyrrplo[2,1 f] [ 1,2,4]triazine-6-carboyylic acid ester

i (see WD 00/71129,\ herfei n i ncorpor ateed by referenge) canlibe effected by
treatment of i wt alnegenat i ng_agegt such as a sJ'Jtci ni m de or
sul furyl chl ori dET \uiaction is performed under,gn | 4 at nosphere
such as N2 in the preséhce of a catalyst such di benzoyl peroxide or 2,2' 15
azobi si sobutyronitrilije, or irradiation and gives the .

4- hal o- 5- hal orret hyl - pyrr ol otr\i\eﬁi‘?m'b ii of SEif@fe 5. L

(o]

&
O

iii
step 4 ‘l as in Scheme 1

h{__R1
R HN/GE//\
A

iv

wherein E = ester group

Step 1
5 The 5-methyl—4-oxo-3,4-dihydro-pyrrolo[2,l-f_l[l,2,4]triazine-6-carboxy1ic acid

ester i (see WO 00/71129, herein incorporated by reference)can be saponified by
treatment with a base such as an aqueous solution of LiOH and then acidified by
treatment with an acid such as HC] to give the carboxylic acid ii of Scheme 4.
Step 2

10 The carboxylic acid ii is decarboxylated to give the 6H-pyrrolotriazin-4-one iii.
This can be accomplished under a variety of conditions, for example, by heating a
mixture of iiin 85% H3PO, at 110 °C.
Step 3

The ester i can be converted directly into iii, for example, by heating a mixture

15 of iin 85% Hs;PO, at 110 °C.
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-22 WD 03/042172 PCT/ US02/ 36528 Step 2 Treatnent of ii with a thiol, an

al cohol, a primary or a secondary amne in the presence of a base such as
NaHCO3 orwirdstiyt ami ne in a solvent such as acetonitril e PCaliSor/des28
intermediate iii. 5 Step 3 Treatnent of iii with a substituted

5-am no-i n8tepct e derivative in the presence of a base such as NaHCO3 or
triethylamne | ol vent. such as...ace itrile.qi | Ve he ester
iv can be sapohiﬂ? %@%’Wﬁ‘%}%%{{‘%ﬂ?‘% W(‘taﬁnog%%";e egﬁ%ﬂ\{ggs g%thg%dl?ltél%g élT
solution off LiOH and then acidified by treatnment with an acid such as HC
to give the carboxylic acid v of Scheme 5. Step 5 The carboxylic acid v of
Schenme 5 is decarboxylated by heating to give the final product A 15 In
addi ti on, other conpounds of fornmul aql be prepared using procedures
generalfy known to those skilled inmﬁ%&t In particular, the foll ow ng
exanples provide additional methods for the preparation of the conpounds

of this invention. The i nv)gnti on will now be f1urt herx descri bed by the

foll owi ng working exafNpl €g(s), which are preX ed ‘enbodi ggg%s of the
invention. Al tenpera snare  26%Pd degrees i (©_unless otherw se
i ndi cated. "HPLC Rett :,i)s the_HPLG ret ent FoM\t ma)t hat was obt ai ned

under the follow ng condit¥ons: colum type and | eTﬂgt h, gradient tine

[unl ess otherwi se indicatqd, all gradients startediwith 100% solvent A
(10% MeOH, 90% H2O, 03% TFA) and ended with 100% sol ven (90% MeCH, 10%
H2O, 0.1% TFA)], flowrate_(nL/mn). UV detection | ways 25 conduct ed
at 220 nM These exa es qdre illustrative rather imting and it is

to be understood that Ny betgptaher r o S t'hat s{egl4l within the
spirit and scope ofETRe |\ g;%lanti on_as _gdefi ngd_ he cl ai ns appended
PET/ \e//’ﬁ
N
iv

hereto. -23 WD 03/042172 Us02/ 36528 >

1l.:

E IN N
R HN /\ /©://\N
Qi(k seps Ay

= NN

N\ N\N/) \ Ny, /)

v vi
wherein E is an ester group and X and X' are halogen
Stepl
10 Halogenation of the 5-methyl group of 4-halo-5-methyl-pyrrolo[2,1-

f][1,2,4]triazine-6-carboxylic acid ester i (see WO 00/71129, herein incorporated by
reference) can be effected by treatment of i with a halogenating agent such as a N-
bromosuccinimide or sulfuryl chloride. The reaction is performed under an inert
atmosphere such as N3 in the presence of a catalyst such dibenzoyl peroxide or 2,2’-
15  azobisisobutyronitrile, or irradiation and gives the 4-halo-5-halomethyl-pyrrolotriazine

ii of Scheme 5.
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r-Q NF o HN/

(5-Benzenesul finyl nethyl-pyrrolo[2,1-f][1, 2, 4]triazin-4-yl)-[1-(3-fluoro-be
nzyl)- 1Hwondaanlz25-yl]-amine 5 A Preparation of PCT/US02/36528

5- Met hyl - 4- oxo- 3, 4-di hydro-pyrrolo[ 2, 1-f][1, 2, 4] triazine-6- carboxylic acid
O O NH HStep\ A solution of LiOH (25 gm 10 equiv) in water (416 nL) was
added to a sol utjon of

. L . . o
nmet hyl - 4- oxo- 3, _r@frﬁg;g,og!lyylﬁ} ?)th?lza&a]f:f]f%’ %P%TWioe{zaisﬁceqnéi?gaar%lgﬂlrflfhg acid
met hyl est ﬁfesex(c%%f Q H3¢8 subh 49RO, dririéh ainelie a@blvehtEsuch a2 adefomtmide MeOH
(0.4 L). This was heated at 65 C for 20 h and then concentrated in vacuo

to about 2@ffords intewmesliat§ #00 nl) was added and the pH was adjusted to 4
using conc, éaq#leous HCI. The precipitate was collected, washed with water,
and dri®d S&RPve the acid (18.2 gm 15 90%. 'H NVR (MeOHD4) 5 2.67 (s,

3H), 7.63 (s, lideatnferBdr §i® withH) subkiftufsdReimindiinduzol. @7ivative inYMPIEIBIcES, 4. 6
x 50 mmcolum, 3 mn gradient, 4 nL/mn). B. Preparation of . .

5- Met hy| - 3lef pyeseotucl as NaHLOs op trigthylpmiierd 2 sehentenipAs 3getapsly Bvetldure 1: A
suspensi onﬁgf 2'? met hyl - 4- oxo- 3, 4- di hydr o-pyrrol o[ 2, 1-

f1[11,2,4]t P ne-6-car boxylic acid (18.1 gm 93.7 mvle) in 85%aq. H3PO4
(250 nL) was hEates@r Btcah B sGpdmifiedBbptrbatmaht with & badeisugh aparRAyuepee wat er

500 niL dded dth I. pj i
and ar K. sviviencr FiShR et ien SpiiHer b3 P moa € gk ARG ™ ©

addi ti onal c‘alrb%)ggglri’@&%@%@fsmergeg gm 71% of -24 WO 03/042172 PCT/ US02/ 36528
product was o I'n by extraction of the filtrate with DCM (4 x 500 nL),

drying Step 5
The carboxylic acid v of Scheme 5 is decarboxylated by heating to give the
final product vi.

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

The invention will now be further described by the following working

examples(s), which are preferred embodiments of the invention. All temperatures are

20  in degrees Celsius (°C) unless otherwise indicated. “HPLC Ret Time” is the HPLC
retention time that was obtained under the following conditions: column type and
length, gradient time [unless otherwise indicated, all gradients started with 100%
solvent A (10% MeOH, 90% H,0, 0.1% TFA) and ended with 100% solvent B (90%
MeOH, 10% H,0, 0.1% TFA)], flow rate (mL/min). UV detection was always

25  conducted at 220 nM. These examples are illustrative rather than limiting and it is to
be understood that there may be other embodiments that fall within the spirit and

scope of the invention as defined by the claims appended hereto.
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(Na2S™), and renoval of the solvent. 1H NVR (CDC 3) (err) 2.54 (s, 3H),
6.35 (d, 1H, J =3 Hz), 7.31 (d, 1H, J =3 Hz), 7.42 (s, 1H), 9.52 (br s,
1H); HPLOwWBa/odzmme: 1.17 mn (YMC Cl8 S5, 4.6 x 50 nmm colP@mjSo¥/36ms
gradient, 4 nL/mn). 5 Procedure Il: A suspension of

5- met hyl - 4- oxo- 3, 4-di hydr o- pyrr ol o[ Exdmplelf 1, 2, 4] tri azi ne- 6-carboxylic acid
nmet hyl ester (5.81 gm 0.028 nol) in oaq. H3PO4 (60 nL) was heated at

110 C for 6 h. After cooling to RT, ice (120 g s added and the

precipitate was coll ected, washed with water ried to afforded the 10

product (3.47 gm 83% . Procedure I11: NIt ion

3-met hyl - 14 pyrrol e- 2- car boxyl Rc aci %L@ﬁ//\ea er (4.59 gm 33 nmole) in
t n e~cool ed suspension of NaH (1.72

Xh dry DVF (300 nL). 15 After 30 mn,
O (2,4-dinitro-phenyl)-hydr aKkd .53 gm 1.1 equiv) was added in one
portion and the reaction was |eft fring in the ice bath for 1 hr. After

0.5 hr it was renmoved fromthe bat i uted w i i \as
extract ed @tﬂﬁ%@%ﬁ@lmtwgﬁ'&iﬂaﬁgﬂﬁe%ﬁrhf'ﬂ@'&'g@{%%?"sfﬂl\e/\(\%(r):gag?yllgg
(Na2S™4) and the sol vents wer e jreiRiRel-S-ylPemisi due was chronmat ographed on

a silica gel colum (gradient elution with 20 hexane containing 5 to 20%
Et OAc) 2 0 give 1-am no-3-nethyl-1H pyrrol e-2- carboxylic acid nethyl ester

(2.96 gm 58%. as a yell o M X N C . ; . 3.81
(5 ary," 5. e Rrapamono Sy d-ples Ml bdfieblblop Fts pirkotdy BV
HPLC Ret Tinme: 0.97 mn (YMC Exterdagbédyficaéid3. 0 x 50 mnm 2 mn gradient, 5
m./mn). A mxture of this 1-am no-pyrrolg (2.96 gm 19.2 nmole) in 25
formam de (30 nL) was heated at 165 CY¥or |10 hr. After cooling to RT, this
was diluted with cold water and t ntate was col |l ected, washed with
cold water followed by a m xture @ﬁd hexane (6:4). This gave
5-nmet hyl -3Hpyrrolo[2,1- f][1, 2,41'l ri azi n-4- one (1.83 gm 64% as a brown
sol i d. -25\VLARQFd 568 @%ﬂk@@ 36 2Bwater (4R6enia)y wis aldedfo a solution of 5-
4-Chl oro-5-nmethyl-pyrrolo[ 2, 1-f][1,2 41triazi,ne Cl . ~N..N ‘]‘d hvl ester

10 methy1-4-0xo-3,4-d1hydro-pyrrolo[2,l-ﬂ[ ,2,4]triazine-6-carboxylic acid methyl es

(23.0 gm, 0.104 mol) in a mixture of THF (1.2 L) and MeOH (0.4 L). This was
heated at 65 °C for 20 h and then concentrated in vacuo to about 200 mL. Water (400

dry DMF (100 nL) was added s]o a
gm 60% di spersion in oil, eq

mL) was added and the pH was adjusted to 4 using conc. aqueous HCI. The

precipitate was collected, washed with water, and dried to give the acid (18.2 gm,
15 90%). 'HNMR (MeOH-Dy) 8 2.67 (s, 3H), 7.63 (s, 1H), 7.84 (s, 1H). HPLC Ret

Time: 0.97 min (YMC C18 S5, 4.6 x 50 mm column, 3 min gradient, 4 mL/min).

B. Preparation of 5-Methyl-3H-pyrrolo[2,1-f][1,2,4]triazin-4-one
o)

&y
.$

20 Procedurel: A suspension of 5-methyl-4-oxo-3,4-dihydro-pyrrolo[2,1-
£][1,2,4]triazine-6-carboxylic acid (18.1 gm, 93.7 mmole) in 85% aq. H3PO, (250 mL)
was heated at 110 °C for 3.5 h. After cooling to RT, ice water (500 mL) was added
and the precipitate was collected, washed with water, and dried. This afforded 5.8 gm

of the product as a brown solid. An additional 4.1 gm (total of 9.9 gm, 71%) of
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A suspension of of 5-nethyl-3Hpyrrolo[2,1-f][1,2,4]triazin-4-one (2.57 gm
17.2 mmle) in POC 3 (28 nL) was heated at 100 C for 40 m n. The excess
reagent wa® 03d4z1epoved under vacuum and the residue was dipsgdiSpedeszsr DCM
(300 nL). This was washed with water; dried (Na2SO), and the sol vent

[ﬁ gv\é fgd F?%&ﬁc@@é@@ﬁhﬂgfy@hﬁcu@mﬁhd fllmateg\&ith DIM @4 RO asl)edying  af f or ded
uc

ﬁrkbepa?azfloglﬁgzss&) a%ic)llxgr\évo?é;:f?m sxzzwg(?@qﬁﬁ E@Dcéﬂ‘}' %’;%%@%6 ?g (3’1@? 10 D.
NN N A sc‘rl%fr%ﬂ%f&l)[%f F’ﬁ’% ﬂé?ﬁsyllﬁz’;gr%ﬁlr?zﬂqi Hlj["cz% ﬁﬂr ?glz?ﬁe ?rz :?2

gm 14.0 h?YMC@l@@544(6]aA§bﬂ%‘)cd&@lﬂn§33ﬁﬁmgﬂdmthth/nim) 20 nin.
N-brom)sucm nimde (2.60 gm 15 1.05 equiv) and benzoyl peroxide (60 ng)

\QR/_?_retﬁdﬁled and the mxture was heated at reflux for 1 hr. After cooling to

: e suggin enpye rati

fromthe fi F’éi%eih\cl}gt%sé) e %fugé}hv?/gg}l %uc?%)k?m dltﬁa?o O(g}rggjgfhe\évaso:]ego \s/ﬁgrt

iIO i g 3ngeg f}{@lzwaﬁlmﬁier&lcﬂgb&%ﬁ actdemethyiesster (TB1 gmaDi088 ded) né%aq.br ononet hyl
s a yell ow soli 7 H N

oHy . 703 @Pc%mOmIav@smfytedat@@ of gy After cholfps 06t e 2o glfg (°

Freparat! ongglq did de pHdigic é!ﬁgszaéhécthmﬁ&mhth&%vayérm Aged t@ffor&eci\the% A

m xture of e (8.15 gm 50 mmle), mfluoro-benzyl

chloride (pfodfet (347 gm]88%i v), K2COB (7.59 gm 1.1 equiv), and K (8.47
gm 1.02 equiv) in dry -26 WO 03/042172 PCT/US02/ 36528 DM (75 nlL) was
heated at 70 C overnight. After cooling to RT, water (75 nL) was slowy

added to gipy@cdddieds: mgﬁﬁﬁortmnﬁm@snmmaw-zamkylm améntethybmerm xture of
i soners [HPLC Ret Tine: 92 substitued i s‘gﬁréer VS. ubstituted

i somer)  YNES@E, S5 mm@kz) i gry 1105 midvagiddad slowiyty ﬁ? Fﬁe C(O‘?]r‘?as was
collected smnslonldr APt ﬁgny@ﬁbsgpa&w iMBHEL 3 oJ139) By MBS0 piBy.al | | zed
15  After 30 min, O-(2,4-dinitro-phenyl)-hydroxylamine (1.53 gm, 1.1 equiv) was added
in one portion and the reaction was left stirring in the ice bath for 1 hr. After 0.5 hr it
was removed from the bath and diluted with brine. This was extracted with EtOAc (3
times) and the combined extracts were dried (NazSO4) and the solvents were removed.
The residue was chromatographed on a silica gel column (gradient elution with
20 hexane containing 5 to 20% EtOAc) to give 1-amino-3-methyl-1H-pyrrole-2-
carboxylic acid methyl ester (2.96 gm, 58%) as a yellow solid. '"H NMR (MeOH-D.)
82.25 (s, 3H), 3.81 (s, 3H), 5.83 (d, 1H, I =2 Hz), 6.82 (d, 1H,J =2 Hz); MS: 155
(M+H)*; HPLC Ret Time: 0.97 min (YMC Exterra ODS S7 3.0 x 50 mm, 2 min
gradient, 5 mL/min). A mixture of this 1-amino-pyrrole (2.96 gm, 19.2 mmole) in
25  formamide (30 mL) was heated at 165 °C for 10 hr. After cooling to RT, this was
diluted with cold water and the precipitate was collected, washed with cold water
followed by a mixture of Et20 and hexane (6:4). This gave 5-methyl-3H-pyrrolo[2,1~
f][1,2,4]triazin-4-one (1.83 gm, 64%) as a brown solid.
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to afford the desired 1-(3-fluoro-benzyl)-5-nitro-1Hindazole (4.47 gm
33% . A suspension of this material (3.00 gm 11.1) and 10% Pd/ C (3.00 gm
in EtOH (®bo3mid17nas kept under an H2 at nosphere (bal | oon)pdTorSo246328. The
catal yst was renoved by filtration and the solvent was evaporated to | eave
the product as gg?eb&dtﬁmﬂomm%gmmywyﬁmm@:ﬂnazmtﬁaﬂns1 (br s, 2H),
5.52 (s, 211), 7H) (s, 1H); MS: 242 (MrH) +; HPLC Ret
Time: 1.03 min (YMC Xterra CDS S7, 3)\0 X f50 nm colum, 2 mn gradient, 5
m./mn). F. Preparation of (5-Benzen +yl met hyl - pyrrol o[ 2, 1-f
101,2,4]triazin-4- 15 yl)-[1-(3-flu o-Nbe,glzyI) 1H i ndazol -5-yl]-amne A
solutlon of 5- br ononet hyl - 4- chl oro- pyrroNo[ 2, 1-f][1, 2, 4] tri azi ne (850 ny,

3. 46 mm in DCI\/I r1a9H- 5 t7/®n pl aced

ina-20 B‘éﬁpﬁml% ts‘%henoﬁtﬂ\?:sgﬁ %E&S% %’ﬂte[ga% lagl?lldzﬂg?? g%yl et hyl ani ne

(605 L, 1.@uRsIE) WPAOI;\(E8 eladde teaedlattl00 °Ceﬁut4oamnwétéleleépqss magergova@ for

3hr .. After warmng to RT, the reaction mxture ter,

dried (Nazmqvedawée&muglalayéme% HCWW?EVC%HW§OW& hane 10 ni),

n- but anol %915959 dﬁl?%geﬁ(cﬁlefd' IS0 enayhe solvdmt kdineveal Flashlchmnmeoga#y ng, 0.9
e

equiv) were e res ue and this mxture was %gi]%%at 85 C for
2.5 hr. Thensilicuepl wingDEM analvent aﬁﬂ@ﬁdﬁ@lﬁ@éﬂ(‘d@&a\m@o"l’é 85% in

so vent ' { oFRBuedEBMERL SHBBareHG. B 81 6D 2 6ary - BER AR 57 n;“S to
2% MeOH agy/f Ig{@ﬂ}s ?ﬁé)or ded [ 1-(3-fluoro-benzyl)-1Hi ndazol 5-yl]-(5-

phenyl sul f anyl yrrolo[2,1-fl[1,2,4]triazin-4-yl)-amine (957 ng, 58%
as a fleam 1H NWR (CDC 3) S 4.48 (s, 211), 5.59 (s, 2H), 6.53 (d, 111, J =

15 (o, 1ny |2 D Fregyratishigd Sfpomnp scifo-vyripl IR ROR °1, 1

1.87 n1n(YI\/CS7 Cl18, 3.0 x 50 mMmm ®okumf 2 min gradient, 5 nL/mn). This
was di ssolved in chloroform (25 nL), - 03/ 042172 PCT/ US02/ 36528
cooled in an ice bath and mchl oro-pe@eN;%ﬂc acid (500 ng, 57 to 80% 1
equiv) was added in small portions over mn. After 1 hr., the reaction

hed wi th 10% ot] t
e e ot 1B SRS Ao DR eRhf R R0 bl on
as a foam (119@6199140%2@ wasldﬂafgealwmm 3D nfier N-bonRBucainintdé (250-gma4 Hz) ,

4.53 (d, 1H 2 13
( 15 1. 05 equlv) and b)enzoyl perogude (6(@ mg) were added and the mixture was heated at

reflux for 1 hr. After cooling to RT, the succinimide was removed by filtration. The

solvent was removed from the filtrate and the residue was quickly chromatographed

on a short silica gel column using DCM as the eluent. This afforded the 5-

bromomethyl compound as a yellow solid (2.49 gm, 74%). '"H NMR (CDCl3): 8 4.96
20 (s, 2H), 7.03 (d, 1H, J = 3 Hz), 7.80 (d, 1H, J =3 Hz), 8.21 (s, 1H).

E. Preparation of 1-(3-Fluoro-benzyl)-1H-indazol-5-ylamine

75 A mixture of 5-nitro-1H-indazole (8.15 gm, 50 mmole), m-fluoro-benzyl chloride
(7.95 gm, 1.1 equiv), KoCOs (7.59 gm, 1.1 equiv), and KI (8.47 gm, 1.02 equiv) in dry
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(d, 1H J =3 Hz), 6.8 - 7.6 (m 11H), 7.71 (dd, 1H J =2, 9 H

1%%,7 8.05 (s, 1H), 8.14 (d, 1H J = 2 Hz); ﬁ/rs: 497 (MrH) +; HPLC)iQetY'$?nu(e:s’
(ExarrplmenZWg(é\‘kgmgynf—lcN:lg N3 ax 50 nm col um, 2 mn gradi ent PCI/UNL/AGNAE. 10

5-[ 1, 4] D pxen@s ndl:)ywaseichted P t.

( benzy}) 1Rf}:(ndaz 3lyw w -apW (E)bfrzl,gh! rgg{tqrcgc:gpgtq%% watgr (5 yulkhWes3- £ | uor o
(5- benzene?éQWIﬁ’laﬁ%qfﬁé’tgﬁ‘{ﬂ %&?F‘rpbtﬁ’i?[tﬁa PORYYS éyﬁﬁ?riaaoznfe do qn¢ P)D(tfrf { 3-fluoro

benzyl) %A)ﬂ?@fﬁb&w&hﬁm 162 (ﬁﬁhlﬁﬁtue@lsbﬁibrM(B)(Zadmdsﬁmwdmopmr)am ne (300
ny, urv) in a seal ed tube was heated at 135 C OVEI’I’II%] The reaction
(&

Qe)éw;f \gf]iamtvlr?t ﬁlk&{ss dr6 x 60 DEN 3 mins pradiens ¢ by arink Thiswageeliss lQé(ZSOﬁl)

e So ven
e O el S nog VAR, T GO AR RLIRL U R OBIL 02 gel
gH; oar5n (5 ggté)r@for@%e’()dgsﬁéégl gﬁvﬁlllﬁ@%nﬁyl )-S-nltr@IHLimazdl (4.47. 86, 33%). 8x) , 3. 91 (s,
1H). 8.05 fuwipensionbf=this matynals(’a‘i)@geralljlman%m‘? é’dliﬁ)(zogﬁé) lﬁé@?d b (SHPLC

Ret Ti ne: 9 Xt r adi
ent,
5 ni/mn). m%gwag]é W@“g%/aﬁﬁﬁ#gi %‘?f%g?%ﬁg%@hﬁr%ﬁg{sﬂ%mm@gﬁﬁﬁg fol | ow
ﬁ)lil amf" aISD L\é\BfRﬁ{tﬁf@@éﬁ&tﬁeIsﬁlvbh&v%pmmdem leawe thegmpdust 25 a sqlid @420, F R HN O
) e
10 90%). 'H NMR (CDCls): § 3.61 (br s, 2H), 5.52 (s, 2H), 6.81 — 7.85 (m, 7H), 7.85 (s,
1H); MS: 242 (M+H)*; HPLC Ret Time: 1.03 min (YMC Xterra ODS 87, 3.0 x 50

mm column, 2 min gradient, 5 mL/min).

F. Preparation of (5-Benzenesulfinylmethyl-pyrrolo[Z,l-f][1,2,4]t_riazin-4-
15 yl)-[1-(3-ﬂuoro-benzyl)-1H-indazol-5-yl]-amine

A solution of 5-bromomethy1-4-chloro-pyrrolo[2,l—ﬂ[1,2,4]triazine (850 mg, 3.46
mmole) in DCM (30 mL) was sparged with N> for 0.5 hr and then placed in a —20 °C
bath. Thiophenol (384 pL, 1.0 equiv) and diisopropylethylamine (605 UL, 1.0 equiv)

70  were added and the reaction was kept at —20 °C for 3hr. After warming to RT, the
reaction mixture was washed with water, dried (Na;SO4), and the solvent was
removed. 1,2-Dichloroethane (10 mL), n-butanol (10mL) and 1-(3-fluoro-benzyl)-
1H-indazol-5-ylamine (750 mg, 0.9 equiv) were added to the residue and this mixture
was heated at 85 °C for 2.5 hr. The solvents were removed and the residue was taken

25  upin DCM, washed with sat. aq NaHCOs3 solution and dried (N2;SOy4). Removal of
the solvent followed by chromatography on silica gel using DCM containing 0 to 2%
MeOH as eluent afforded [1-(3-fluoro-benzyl)-1H-indazol-5-y1]-(5-
phenylsulfanylmethyl—pyrrolo[2,1—f][1,2,4]triazin-4—y1)—amine (957 mg, 58%) as a
foam. 'H NMR (CDCls) & 4.48 (s, 2H), 5.59 (s, 2H), 6.53 (d, 1H, J = 3Hz), 6.8 — 7.0

30  (m, 3H), 7.2 - 7.6 (m, 9H), 7.95 (s, 1H), 8.06 (s, 1H), 8.15 (d, 1H, J = 2 Hz), 8.88 (br
s, 1H); MS: 481 (M+H)*; HPLC Ret Time: 1.87 min (YMC S7 C18, 3.0 x 50 mm

column, 2 min gradient, 5 mL/min). This was dissolved in chloroform (25 mL),
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Ex. R Compound Name Tine (mn) N [1-(3-Fluoro-benzyl)-1Hindazol-5-yl]-(5
QNlmdazoI-l-yI nmet hyl -pyrrolo[2,1- 1.21 f}[1 ,2,4] triazin-4-yl)-amne
(3- Fl wormmbenzyl ) - 1Hi ndazol - 5-yl]- N- PCT/US02/36528
(3-imdazol -I-yl-propylam no)- 4 methyl]-pyrrolo[2,1-f] -1.12

S|

2, A1t i agd18t thratlide Bath B8d ni-cHlofo3pdrbenabie-abie 500 kngl SHio BO%Z beqE

(2-cyano- et hyl) 1rreireth I-am%}j]o NCA ~ rretﬁ;(l? )Fg/g}ml‘;’) 20kq VWPS(5 NVe
(1BinF

[
2, 4]t1i aaddeddn yinyll amtms Rvgr |Adis d- fﬁeﬁwﬁﬁqﬂ_ﬂnﬂi’?f?d&%%?d %’hi}ljllog%& 6 N %

4- ¢ pyri di n-2-

yrrol o[ 2, janq‘%’ ﬁiﬁSP F?lgtlélh%ﬁm{l]wgaﬁrggé cﬁﬁhq{n (ihr[ee ixm( ; anducg%eo henzyl)-1
P ndazl - RO MntaR! s bolnrolaichrdet o 2t (17amg D). B

N[ 2- (|5f4N[1\nR((GDEug)@rdo280@f;i§ILJ SR HR, 4 5Ad dhd o 14Hg), 3%HE1 28y Prldl of 2, 1-

1220 N T R BB e o G i ] 2929k b4 ety dos gt am e
yl ani no} pqui of ?d 1Hf JED ﬁz)4MS 1497i(V31)8;, HEPI-C Rt 20me:yll. 6 iy (YMGES hy |

- ami no) - et hanol -
C18,3.0x 50 mm column, 2 min gradient, 5 mL/min).

A
).

(5-[1,4]Diazepan-1-ylmethyl-pyrrolo[2,1-f] [1,2,4]triazin-4-yl)-[1-(3-fluoro-
benzyl)-1H-indazol-5-yl]-amine

3
[
{5
[1
{
1
(
p
10 Example 2

15 A mixture of (5—benzenesulfinylmethyl—pyrrolo[2,l-ﬂ[1,2,4]triazin—4-yl)-[1-(3-ﬂu0ro-
benzyl)-1H-indazol-5-yl]-amine (50 mg, 0.101 mmole) and homopiperazine (300 mg,
30 equiv) in a sealed tube was heated at 135 °C overnight. The reaction mixture was
taken up in DCM, washed with water, and dried (Na;SOy4). Removal of the solvent
followed by radial chromatography (2 mm silica gel plate eluted with DCM

20  containing 5% MeOH) afforded the title compound as a foam (39 mg, 82%). H
NMR (CDCls) § 1.85 (m, 2H), 2.96 (m, 8H), 3.91 (s, 2H), 5.58 (s, 2H), 6.50 (d, 1H,J
= 3 Hz), 6.8 — 7.6 (m, 7H), 7.89 (s, 1H), 8.05 (d,1H, J = 1 Hz), 8.11 (d, 1H, J = 2 Hz);
MS: 471 (M+H)"; HPLC Ret Time: 1.09 min (YMC Xterra ODS §7, 3.0 x 50 mm
column, 2 min gradient, 5 mL/min). '

25
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WD 03/ 042172 PCT/ US02/ 36528 (5-{ [(2,2-Di nmethoxy-ethyl)-methyl 10 O
am no]-nethyl }-pyrrolo[2,1 1.32 Nwe f][1,2,4]triazin-4-yl)-[1-(3-fluoro
benzyl)-1WPpHeR1™ -5-yl]-amine |- f 4-[ 1-(3-Fl uoro-benzybyr/iiséticazol -
O Nylam no]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.23 11

yl met hyl } - pi peri di ne- 3-car boxyl i qgmhﬁlesglltemm de

{5-[(Ethyl -pyridi n-4-yl met hyl -am no)
met hyl | - py he foll@y exanjilds, were|propagss) in the gam}e manngr ag Bxample 2.
[1-(3-fluoro-benzyl) -1 Hindazol-5-yl] -amne { 5-[(]

1, 3] Di oxol an-2-yl met hyl -nmet hyl - ~O am no)-nethyl]-pyrrolo[2,1- 13 1.30
O ~Nwve f][1, 2, 4[triazin-4-yl}-[1-(3-fluoro- be )- |
H-indazol-d-yl] amne [ 1-(3-Fluoro- benzyl) azol -5-yl] -[5 14 -N N
(4-nethyl - pi perazi n-1-yl methyl)- 1. ,1-T1[1, 2, 4]
triazin-4-yl]-amne [1-(3-Fluoro-b gl -5-yl]-[5 15 NN N

(2,3,5,6-tgtrahydro-[1, 2' ] bi pyrazi 5 N/J- ylnethyl)-pyrfolo
[2,1-f] [ 1,2, 4]triazin-4- ntl
2-(4-{4- [1-(3-FI uor o- benzyl ) - N
5-ylam no] -jpyrrolo[ 2, 1-f][1, in-5- 1.12
N
HPLC Ret
Ex. R Compound Name Time
(min)

N [1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-(5-
3 C imidazol-1-ylmethyl-pyrrolo[2,1- 1.21
f1[1,2,4]triazin-4-yl)-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-
4 {lj {5-[(3-imidazol-1-yl-propylamino)- 12

N\ N ~_-NH methyl]-pyrrolof2,1-f]
[1,2,4]triazin-4-yl }-amine
{1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-(5-

{[(2-cyano-ethyl)-methyl-amino]-

5 NG e methyl}-pyrrolo[2,1-f] 129
[1,2,4]triazin-4-yl)-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-
6 4 N\ N/—_\N (4-pyridin-2-yl-piperazin-1-ylmethyl)- 1.17
=/ -/ pyrrolo[2,1-f1{1,2,4]triazin-4-yl]-amine
N-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
7 NN AN NMe ylamino]-pyrrolo[2,1-f]{1,2,4]triazin-5- 117
| ylmethyl}-N,
N N'-trimethyl-ethane-1,2-diamine
N-[2-(1-{4-[1-(3-Fluoro-benzyl)-1H-
g _(Oféjl indazol-S-ylflm?no]-pyrrolo[z,1~ 122
HN fi[1,2,4]triazin-5-ylmethyl}
-1H-imidazol-4-yl)-ethyl]-acetamide
2-({4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
9 N NMe ylamino]-pyrrolo[2,1-fl[1,2,4]triazin-5- 1.90

ylmethyl}-methyl

-amino)-ethanol

-29-




yl methyl } -piperazin-1-yl)-ethanol O'")
2 (4-{4-[1-(3-FIuoro-benzyl)-lkkindazol- 17 ~NN, " ~N
5-yl am noWeydpene 2, 1-f][ 1, 2,4]triazin-5- 1.12 N PCT/US02/36528
yl met hyl } - pi perazi n-1-yl)-ethanol O
1- (4-{4-[ 1{C3=Ftgoro-benzyl ) -IHi n@sa{;@Tg_Dlg&hd)gy %yl)lmethyl-
5-ylam no] {pyrrolio[ 2, 3:f][ 1, 2,4]triazi.n-5 m% ”&1
yl met hyl } - pi pas azi n- 1- Y ) - et hanpne [mmmﬂ“w }-pymrolof2.1- 1.32
1 (3-Fluor?-benz3l)fi _ _HE%I-F y )1, Bltriagin-4-yD)-[1-(3-fluoro-
[ et hyl - (11met hyl- pi per i di n-4- yI) * 18 MVaoiT i anitl nO]l- et hyl )
[2,1-f] [ 1L,—2,4] triazin-4-yl)lanine - 1042172 BCTLUSD2/, 3
f 4-[ 1-(34Fl uoro- benzyl H—im&a%ﬂﬂg%membmmﬂ)Himm”d5"
le arIG no] - pyrr ol o[ 2, 1-gf] [ N4] t 01 gizmine]pyrrdlo[Zp-fi0L DBtriadihy-3-, /. Ni\/%yl net hyl } - N,
' N -trinmeg - prop -di am 1 é%‘n’és%%&f?cea@éw .
H i ndazol -%-yl] N " (2- ot ﬁﬁfm%}ﬁmr -e hyl an1no ﬂl r 1.13 [ o")
met hyl ] - pyrrol o[ 2, 1-f] 1 1, 2, 4] tr|a2|n 4ane} -anmne [ |1-(3
- Fl uor o- benzyT) -1 H 1 ndazol - 5- yIT" e L@ 0kRAA LB - Y! - propyl am no) -
1.11 22 ~N,,A/NH nmet Dyl ] -pyrrolo gh ?fbtgnmgl ? rlagfn-4-yl}-anine
2-(14-[1-(3 Fjgiono- BEAZYI ) -1 H-i bl patels 2 A o 1.29
yl am no] - pyrrol o[{2, 1 EN] t i azi n- 51-Ghib&-be23l) Me2NA, |NVe
yl met hyl } - et hyl -anino)-N,N—dinethyLHgﬁ@kag%%%mme
_ {5-[([1,3]Dioxolan-2-ylmethyl-methyl-
0 amino)-methyll-pyrrolo[2,1-
1.30
13 QJ\/NMG f][1,2,4]triazin-4-yl }-[1-(3-fluoro-
benzyl)-1H-indazol-5-ylj-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-
i . _— N
14 —N/ \N (4-methyl-piperazin-1-ylmethyl) 1.14
N/ pyrrolo[2,1-£](1,2,4]
triazin-4-yl]-amine
{1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-{5-
N ~ s e
15 / R N/ \N (2,3,5,6-tetrahydro-[1,2']bipyrazinyl-4 1.35
N= N/ ylmethyl)-pyrrolo
[2,1-f1{1,2 41triazin-4-yl}-amine
HO 2-(4-{4-[1-(3-Fluoro-benzyl)-1H-indazol-
16 —\——N N 5-ylamino]-pyrrolo{2,1-f][1,2.4]triazin-5- 1.12
—/ ylmethyl }-piperazin-1-yl)-ethanol
0/\| 2-(4-{4-[1-(3-Fluoro-benzyl)-1H-indazol-
17 I\/N\/\N/ﬁ 5-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.12
l\/N ylmethyl}-piperazin-1-yl)-ethanol
0 1-(4~{4-[1-(3-Fluoro-benzyl)-1H-indazol-
18 /U\N/\, 5-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.22
K/N ylmethyl}-piperazin-1-yl)-ethanone
[1-(3-Fluoro-benzyl)- 1H-indazol-5-y1]-(5-
thyl-(1-methyl-piperidin-4-yb)- .
19 ——NC>—NMe { [methyl-(1-methyl-piperidin-4-yl) 0.97
amino}-methyl}-pyrrolo
[2,1-f1[1,2,4]triazin-4-yl)-amine
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[ 5- (2, 5-D hydro-pyrrol
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-[1-(3- 1.32

-1-yl net hyl ) -

24

~N fl uoro-benzyl)-1H

i ndazol - 5W0 §3/@2ime [ 1-(3-Fluoro-benzyl)-1Hindazol - 5- yl pcH@02/36528
{5-[(furan-2-yl nethyl -nethyl-amno)- 1.46 25 NMe nethyl]-pyrrolof[2,1-fl
[I\/éOL @41 5t {|4a€|2n- Z-yT } -—am ne [N_Mm?gsﬁlummzjaﬁn{mﬂa)zems- i ndazol -p-yl ] -
~ -{[ 4- (24 met hoxy- et hyl ) -
yl met hyl ] - gyra@l o[ 2, %Mﬁ 1 tlr PYRSH ﬁz"ﬁgﬁ[ﬁ%%&ﬂz‘aé‘a 0.95"
1- (3- Fl uor g- benzyl )< ndazol -3-yl]-(5
pyrrolidin-1-yl ngthyl-pyrrolof 2,}1- Nh\l%ilmethfyl-dnﬁpaﬂerl% ddmite | §zi n-4-yl )+ ani ne
Me2 [ 5-(3- Dinethyl amno- n\/rrnLnrl -1 -
yl met hyl ) -gyrol of|2, 1-f][ 1 2. rﬂt i ]Z-{'Sirfluﬂro bfnzgli 1H-indazol-5-y1]-
yl1-[1-(3-fll uoro- be T RE zol{s-B2yoiphdindeohpthylamiore [ 4 45
1- (3- Fl uor d- b&hzyl ) 1" i ndazol -{5- yI | - fu5ma@Syeislz 1VE { -
[ (2- met hoxy}- et hyl|) - merhyl - am no]{- 1.20* . .
met hyl }-pyrlrol o[ 4, 1-f]1[ 1, 2, 4] trilazi n- BAAg2k1Lam0%1 wo |03/ 042172
P|CT/ US02/ 3528  HO I-{4-11-(3-Fl{uot- G—Hh@rml;chZ)yl-)]LH-ilildaIbaiﬂlﬂ“- 30
yl am no] - pyrr ol 0[20 1,2,4]tr|az 3'5m Jamino)-
yl met hyl } - (|3Rx2 p”’l)‘iu i n-3- ol 3 0? § ‘J}bptyib ro-berlzyl }11 H- | ndazol
31 ~. NMe yllami nol|- pysr kel 2™ [1241“? 1 1-h. og+
[1,2,4]triazin-4-yl}-amine
2-({4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
o lamino]-pyrrolo[2,1-f][1,2,4]triazin-5-
ylamino]-pyrr
1.19
23 MeoN ’u\/ NMe ylmethyl}-methyl
-amino)-N,N-dimethyl-acetamide
{5-(2,5-Dihydro-pyrrol-1-ylmethyl)-
) gt A1 1-(3-
24 </:\ pyrrolo[2,1-f1{1,2,4]triazin-4-yl]-[1-( 1.32
N fluoro-benzyl)-1H-
indazol-5-yl]-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-
J (o] {5-[(furan-2-ylmethyl-methyl-amino)- 146
25 F NMe methyl]-pyrrolo[2,1-f]
[1,2,4]triazin-4-yl }-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-
26 MeO\/\N/\l {5-[4-(2—methoxy—ethyl)—pipere?zir.n-1- 193
N ylmethyl]-pyrrolof2,1f][1,2,4]triazin-4-
yl}-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-(5-
' 27 Q pyrrolidin-1-ylmethyl-pyrrolo[2,1- 1.31
f][1,2,4]triazin-4-yl)-amine
MezN [5-(3-Dimethylamino-pyrrolidin-1-
28 } ylmethyl)-pyrrolo[Z,1-f][1,2,4]triazin-4- 121 ’
yl1-[1-(3-fluoro-benzyl)-1H-indazol-5-y1}-
racemic amine
[1-(3-Fluoro-benzyl)-1H-indazol-3-yl]-(5-
29 o0 /\/NMe { [(2-methoxy—ethyl)—methyl—arr.nno]- 1.20"
methyl}—pyrrolo[2,1-ﬂ[1,2,4]tria21n-4-y1)-
amine
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McHN yl met hyl }-N, N
1-{4-[1- (3-Fl uoro-benzyl)-1H i ndazol
- pyoePeI2 1-f]1[1,2,4]triazin-5- 1.11*

yl am no]

- di et hyl

-(2S)-pyrrolidine-2-carboxylic

-ethane-1,2- diamne O

-5- 32 N\H

N acid amde (1- { 4-]

1|‘ (3-Fl i"or 'belnz[ i2) ELJ-fH]U‘ ' ndaz]or I -{@31-EFFluoro-benzyl)-1H-indazol-5-
yl am no]j - 0] 2, 4]ty *
yl met hyl }- (2S)- pyrrol i ¢f n-2-yl) nﬁalfznﬂlaﬂ(gi"”&?-é}ﬂ[w%mazm's' 110
(1-{4-[1-( 8- Fl uoy o- benz - 1H1i J]dazalmeﬁyl} -@R)-pyrrolidin-3-ol
yl am no] -p rrotof 2 = 1247t 'Ni?l [‘_351:1“0*0 %ﬂzﬁﬂlmﬁcﬁwbs-
}-piperidi ﬂ1-4-yl -met hanol OH l&l |.uor o- benzyl )-1
H-i ndazol -5 3§ y| ami nol~pymmel of 23’11““1“1]?3?"?24 I 1?‘?‘“55' 1. 298N vl
-pi peridi n{3-y1 )t mMH¥nol™ racefri oyietii} ey Ihr(m&yFéthmdf—bz-behzyl y-1H i
C 36 HO- Njylam po]-pyrrolo[2, 14f][1, 2, 4] t§i.@% N-5- 1.10% yl net hy
}-piperidin-4-ol| 0O 1-{ 4-] 1-(34Fluaoro-henzyl)-1 Hindazgl-5- 37
yl am no] - pyrrol of 2,1-f] @ 1, 2, 4] tridk{3itugrobergsfy Hrindazol-5-
yl met hyl } - pi %GZLi di ne- 4- rbllol%gl i| Cylafihdd-pihroloA2, 1-BIM 20gtriaAlb- (11"
(1-{4-11-(3- ofo-b | )™ i ndazal 15,38, 4 se.o- . .
yl am no] -pyrrol o[ 2, INfIN 1, 2, 4] t 1 |}gz%ﬁl}gg§¥? Ojl.lynezcarboxyhc
yl met hyl }- {2R) - pyrrol i di n-2-yl ) {met hano| acid amide
(1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
OH . .
33 C(\ ylamino]-pyrrolo[2,1-f]{1,2,4]triazin-5- 1.11
NN ylmethyl}-(2S)-pyrrolidin-2-yl)-methanol
HO (1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
34 \\CN ylamino]-pyrrolo[2,1-fl{1,2,4]triazin-5- 1.26
ylmethyl }-piperidin-4-yl)-methariol
OH
(1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
35 ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.28
N ylmethyl }-piperidin-3-yI)-methanol
racemic
1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
36 HO\CN ylamino]-pyrrolo[2,1-fl[1,2,4]triazin-5- 1.10"
ylmethyl }-piperidin-4-ol
o 1-{4-[1-(3-Fluoro-benzyl)- 1 H-indazol-5-
37 ylamino]-pyrrolof2,1-f][1,2,4]triazin-5- 1.4
H2N N ylmethyl}-piperidine-4-carboxylic acid
amide
\\\—OH (1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5- .
38 "N ylamino}-pyrrolof2,1-fI[1,2,4]triazin-5- 1.11"
ylmethyl}-(2R)-pyrrolidin-2-yl)-methanol
HO [1-({4-[1~(3-Fluoro-benzyl)-1H-indazol-
39 NH 5-ylamino]-pyrrolo[2,1-fI[1,2,4]triazin-5- 1.43
ylmethyl}-amino)-cyclopentyl]-methanol
OH (2R)-3-({4-[1-(3-Fluoro-benzyl)-1H-
40 //E\\ inda:ol-'s-}.flamino]—pyrrolo[2.,1— 195
HO NH f1{1,2,4]triazin-5-ylmethyl }-amino)-
propane-1,2-diol
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HO [ 1-({ 4-

[ 1-(3-Fluoro-benzyl)-1 Hindazol

39 NH

5-ylam no] -pyrrolo[2,1-f][1,2,4]triazin-5- 1.43 vyl nethyl
OH (2R) - 3-({4-[1-(3-Fl uor o- penayhysciis 40 =

- am no) - cYEOopes v |

- net hanol

i ndazol -5-ylam no] -pyrrolo[2,1- 1.25 HO H fl|
1,2,4]tria (T n-5-yImethyl'}-am no) plrra]pam{a; [1,(32ﬂ113f0€1:|enzy]—)—3ﬂ— ) 03/ 04217p
PCT/ US02/ 36528 Tr ans- 4 WHH[ 1- (3 oig o Zlﬁ
i ndazol - 5- gH aq noJ - pyr\[ 2,1 41 1 810{%&19&%9{4 ol 1.30
f1[1, 2, 4] t i azi n{5- yhfethyl } - am| nofill. 2y e eyl }-agipo)-
(5-Cycl opentyl amfnonet hyl - pyrrolo[ 2, 1 42 cyclohexanol
f1[1, 2, 4] t phazintd-yb) -3 uero—herzyy—1-—46—t-ttndazol—=5=y| | - am ne
2-({ 4 1{(3 - Flluor o_bepa¥ ) - 1| o HARs B oty lpl?-
yl ami no] - pyr r43 o[} 2, 1- | 2, 4] t 1 iftatz3. Huigzind-yI-GfirerebtngiD- Y - ard -AB) - ef hanol
HOz 1-{4-[1-(3-Fljuoro-venzyl)-1ki ndazltpﬂ_m(ﬁzol B\lyl] amine
yI am no] - py J’LnlﬂEl, 1-L} [ 1.2, 4}T|HJ azin-5 /1/1juh1 et-hy
}-(3S)-pyrnolidin-3-ol [5-(1, 4-Di oxa- 8- aza Spl ro[ 4. 5] dec- O
ylmethyl)-gyrrol [2, 1-F] [ 1, 2. 4] { 2i(@ei1re-BluodBengy)ONE-Bdazol-5-
yI1-11-(3- i ugg olben I LNHI ndaz Lm'é hol ii%ﬁzzﬁ}mﬂes- 1.24
[ 1-(3-Fl uoro-ﬁangtyl )ﬁ%H-I ndazol - 91 O] 12 no- et hyl ) - pi perabi n-1-
1.01* 46 no) e anol
HO,, 1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
2 \N ylamino]-pyrrolo[2,1-f}[1,2,4]triazin-5- 1.27
44 ylmethyl}-(3S)-pyrrolidin-3-ol
[5-(1,4-Dioxa-8-aza-spirof4.5]dec-8-
45 C 3CN y1methy1)-pyrrolo[2,1-‘f][1,2.,4]triazin-4- 135
(o) yI]-[1-(3—ﬂuoro—benzyl)—IH—mdazol-S-yl]-
amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-
Ne thyl)-pi in-1
5-[4-(2~ - -piperazin-1- ®
s \\\N/\\ (5-14-(2-cyano-ethyl-piperazin Lot
\\/N ylmethyl]-pyrrolo[2,1-f][1,2,4]triazin-4-
yl}-amine
NG [1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-
47 \\N/\\ (4-cyanomethyl-cyclohexylmethyl)- 130
\\/N pyrrolo[2,1-f]
[1,2,4]triazin-4-yl]-amine
IIO [1-(3-Fluoro-benzyl)-1H-indazol-5-y1}-
~s
i {5-[4-(2-methanesulfonyl-ethyl)- 192
48 ° \\\N/\\N piperazin-1-ylmethyl]-pyrrolo ’
[ [2,1-f][1,2,4]triazin-4-yl } -amine
HoN NH 3-({4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
49 \n/\/ ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.26
o

yimethyl }-amino)-propionamide
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010[2,1-f][1,2,4]triazin-4- ylmethyl]-pyri yl }-am ne NC |
1- (3- Fl uoro-benzyl)-1Hindazol -5-yl]-[5 47 ~-N---\
(4- cyanomdyOgieeyel ohexyl nethyl)- 1.30 \ _, I N pyrrol o] 2, 1- b¢T/US02/36528

[1,2,4]triazin-4-yl]-amne " S [1-(3-Fluoro-benzyl)-1Hindazol -5-yl]- 48 {
5-[4- (2- netfhanesgrfonyly et hyl')- [T 22 N N pi perazi n-1- Y met hyl ] -pyfrrol o
[2,1-f][1, 2, 4] trilazi n-43y] } - ami nel5-(B4&-Rimgehyl-piperazin-1-ylmethyl)
3-({4-[1-(3-Fl uorjo- betyl ) 1H-i ndazadisrn1 ﬁﬁ 24]tr1az1n-4-y1] I1-G3- .
yl ami no] - pyrr80 of|2, 1- f ,”b,4]tr.§z.n yl met hyl| } 1.06
- am no) - pr gpi onarp de 7-33 WD 03/[042172 %@ﬁ"r*tﬁgﬁﬁl Y5528
[ 5- (3, 5- Di ret hyl -{pi giasiesqomerioy| pet hyl ) ikddzdts-yll-amine
pyrrolo[2,1-fj[1, 2 4] tPRUSS n-4-y]-{1-(3 50 1.06* fluordg-benzyl)-H
di astereongri c 1 ndazol -5-yl]-am|ne[s- (msmlauafbm{uﬁo[:(fl]ﬁepmaza- bicyclo[R.2.1
] hept-2 51 |yl rretryl) pyrr | o[ 2, 3- g Whadnal |17 HN N yI]-[
1- (3-fl uora-bsnzyl) \Qdazol g‘lﬂehl)lpﬁﬁgez 1[5#—[1 Ehitiain 1.17
2- ({4-[1- (3- Fl uorlo- ben LH- i ndazol YB-I5@-flygso-benzyl)-
yl amino] -pyrrolo[j2, 1-f][ 1, 2, 4] t1i a2| n- 151-1ndaz@5-yl]3alnn‘ﬁt hyI
}- ami no) - prrepaf——e——+ (?& I (P i T e s e
52 H°/>< ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 1.35
ylmethyl }-amino)-propan-2-ol
{1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-
53 HN ((3S)-3-methyl-piperazin-1-ylmethyl)- 1.02°
N pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine
{5-(Trans-2,5-dimethyl-piperazin-1-
54 HN/\€ ylmethyl)-pyrrolo[2,1-f][1,2,4]triazin-4- 197
\\\\\/ yl1]-[1-(3-fluoro-benzyl)-1H-
N indazol-5-ylj-amine
° 1~{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
NH, I ) _——
55 HN ylamino]-pyrrolof2,1-fl[1,2,4]triazin - 1.07
\\/N ylmethyl }-piperazine-2-carboxylic acid
racemic amide
HoN
o 4-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
56 HN ylamino]—pyrrolo[l,1-ﬂ[1,2,4]tria‘11in-'5- 117
\\/N ylmethyl }-piperazine-2-carboxylic acid
. amide
racemic
0 4-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
57 )\\\ ylamino]-pyrrolo[2,1-f]{1,2,4]triazin-5- 1.24
ylmethyl }-piperazin-2-one
HQ 1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
58 ylamino]-pyrrolo[2,1-f][ 1,2,4]triazin-5- 1.29
N ylmethyl}-(3R)-piperidin-3-ol
NH (28)-2-({4-[ 1-(3-Fluoro-benzyl)-1H-
59 HO/\( indazol-5-ylamino]-pyrrolo[2, 1- 1.26
fI[1,2,4]triazin-5-ylmethyl }-amino)-
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yl met hyl } - pi per aki nets. c & boxyl | ¢ H&P4! tigrinde/metiyl @ping)- o
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i ndazol - 5- ﬁl amnp] -pyrtolo[2,1-11.26 f] [ },2,4] triazip-5-ylnmethyl }
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62 ylamino}-pyrrolo[2,1-f][1,2,4]triazin-5- 1.21
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[1-(3-Fluoro-benzyl)-1H-indazol]-5-yl}-
HN/\I o
63 K/N (5-piperazin-1-ylmethyl-pyrrolo[2,1- 1.02
]{1,2,4]triazin-4-yl)amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-
s o .
64 |\/ i (thiomorpholin-4-ylmethyl)-pyrroiof2,1- 1.92
f1[1,2,4]triazin-4-yl]-amine
HaN,, N-{4-[1-(3-Fluoro-benzyl)-1H-indazo!-5-
65 Q ylamino]-pyrrolo[2,1-f1[1,2,4]triazin-5- 1.09%:
N ylmethyl }-transcyclohexane-1,4-diamine
[5-(4-Amino-4-methyl-piperidin-1-
66 H2N>O ylmethyl)—pyrrolo[Z,l-ﬂ[1,2.,4]triazin-4- 0.90%
N y11-[1-(3-fluoro-benzyl)-1H-indazol-5-yl]-
amine
1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
pu NC\O ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5- 198
N ylmethyl }-piperid
ine-4-carbonitrile
H [1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-
68 \o/\/N {5—[4—(2-methoxy—eﬂlylamino)-pip'eri-dim 130
N 1-ylmethyl]-pyrrolo[2,1-f][1,2,4]triazin-4-
yi}-amine
0 1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
69 H?/\NH ylamino]-pyrrolo[2,1-fl[1,2,4]triazin-5- 2.05%%%
N/ yhmethyl}-{1,4]diazepan-5-one
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fl] [ 1,2,4]triazin-5-ylnmethyl }-am no)- propan-1-ol 2-({
4-[1-(3-Fluoro-benzyl)-1Hindazol -5 ~

yl ami no] - pYPr8i083122 1-f1[ 1, 2, 4] triazin-5- 61 HO NH 1.25 HOpcT/US02/36528
yl nmet hyl } - am no) - 2- met hyl - propane-1,3 diol NH

2- ({4-[1-(B-Huofo-benzyl)-IH1 ndé{l@i BFluotdDefw2l)- 1H-indazol-5-

ylam no] -pyrrolof[ 2, 1-tJy 1, 2, 4] ty __hyl }

- am no) - pr ppgpe- [, 3y (3 uor !)g)[)rmiloyﬁl U?&I-QQZ ] - 344 ] 63 HN
(5- pi perazj n- 1-y| net hyl - pyr nol o[ 2ylmethyi}: Ra@ndlf“]‘f"a{{bozyhﬂ}ﬁ“h hzi n-4-yl)lam ne [
1- ( 3- Fl uor p- benzyl ) - 1H i ndazol - yI ] [5 (ﬁéthﬁektM

(t hi onmor phpbip-4tyd pet hyl )} -pyrrpl of 2 92— 2 A4HtHaz-4—yl ] - am ne
FHONN- { 4-[ 1- (3} Fl uoro-benzyl )} G heas plpegnsymey-

yl am no] - pE/r rolol2, 1-f ]X@ 4] t} | pablop3-f](1.2,8@fatin-4M]-[1-(3-

yl met hyl } - r ddscicl dh¥xApe- X, 4- di . 1 4 et h 103 dine |
66 H2N yl nethyl) | pyrrol o} Z/1-1]| 2‘]%??)2?(%&%‘8@3@?“ yHO8Tp eridin

yl]-[1-(3-fuoro-penzyl)-1Hi ndazol 5- yI] amne 1- { 4-]
1|‘ (3-Fl iJor - be;" Yizj _11?5 ' EGZLZ; E P @’[5«'&‘:&4 Ammo S-methyl-plpendm- }
yl am no] - pyrrol of 2, 1- , 2, riazin - pi perifd

i ne- 4- car bgni tri ot 8"’5@(& %ﬁ-&ﬁééﬁe&mﬁ y1]- 68 '@'--N
{5-[ 4- (2- et M@xyt i pdl- [ldB-ﬂuorQb(@&rl) 1H-indazol-5-y1]- 1.08%*
1-yl met hyl | - pyrr 41 tri azi n- 4sine

(+)-[5-(trans-4-Amino-3-methyl-

’% piperidin-1-ylmethyl)-pyrrolo[2,1-

73 f1{1,2 41triazin-4-y1]-[1-(3-fluoro-benzyl)- 1.31
HoN N

1H-indazol-5-yl]-amine

Unless otherwise indicated, HPLC Retention Times were determined using a
YMC Xterra ODS S7 3.0 x 50 mm column with a 2 minute gradient time and a
flow rate of 5 mL/min. HPLC Retention Times marked with a “™ were
determined using a YMC S7 C18 3.0 x 50 mm column with a 2 minute gradient
time and a flow rate of 5 mL/min, with “**” were determined using a YMC
ODS-A S7 C18 3.0 x 50 mm column with a 2 minute gradient time and a flow
rate of 5 mL/min, and those with “**%” were determined using a YMC ODS-A
C18 S5 4.6 x 33 mm column w1th a 4 minute gradient time and a flow rate of 4
ml/min

Example 74

5 1-{4-[1- (3-Fluor0-benzyl) 1H-indazol-5-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl}-pyrrolidin-3-one
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yl}-amne O 1-{4-[1-(3-Fluoro-benzyl)-1Hindazol-5 69 HN NH

ylam no] -pyrrolo[2,1-f][1, 2,4]triazin-5- 2. 05*** ~-~

yl met hyl }wpolo3didizazepan- 5- one -35 WO 03/ 042172 PCT/ US02/ 3EFTAB02/36528
1-{4-[1-(3-Fluoro-benzyl)-1Hindazol -5 70

yl ani no] - pYetragiregybarmpiijum peratthanaigp 4-182, 01l gquiviwas added to a stirred

Y BisRSisieh 1 fA T BT Rt A HRb A S ino)-

pyrrolof 2, %yrfdla[lz,,m[4]24]t@e&ﬁm54iméthyl[} I3RBpyrfdlidiRS-ol (42&@* 0f0p2@mmelb),enzyl ) - 1
H- i ndazol 5

-amne - Cl s-4- Am no- 3- et hy| - erci dn
1yl et hyl -ip Vl@mPlzolmefl‘ﬁozldz {if e ki cabind, pd e wdered A molecular
yl-[1- 5(3 glnge rg)Od)ﬁ'%; %W%F@M%ﬂéﬂh AYtLi-llo 7§- hp @4tk 3feen suspension was

§he @tk
-[5-(trans plperl hyff) pyrrolo[2,1 73 H2ZN N
f1[1,2, 4] tfiitéed thréuyh  shdrt pail-dflsﬂmagehmmg/étmyl afbemﬂe asmmhd&wva$0£/tll]e am ne

Unl es th d ted, HPLC.R
VWE Xt err asaipsst &pngih Ipcis smEGn e e DAL OB Rl and 2
flowrate of .5 é'ﬁ'réz[%{ 1&!?&@!8%%%&2{&&&1@% WA H@durek bf‘h@(ané SonMEintg

determ ned using a O mmcolum wth a 2 mnute gradient
time and a30 toi0% FtOAs) affonded themtlewptrmoun& as 3e9ib (e tie MYty a YMC

ODS-A 57 C 0 col [ flow
Cate oft 5 N+ R HERtaRERBER: [t e R U O B8 596 soMin 2Bl O
Cl8 S5 4. 62>fmﬁ?gram@1ﬁ,osﬂmmm)1h a 4 mnute gradient tinme and a flow rate of
4 nl/mn Exanple 74

Example 75

(2
O W LI

15 1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl}-piperidin-4-one

A solution of [5-(1,4-dioxa-8-aza-spiro[4.5]dec-8-ylmethyl)-pyrrolo[2,1-
f1[1,2,4]triazin-4-yl]-[1-(3-fluoro-benzyl)-1H-indazol-5-yl] -amine

20 (54 mg, 0.105 mmole) in a mixture of THF (1 mL) and 1 N aq. HC1 (1 mL)
containing 16 drops of conc. HCl was left stirring a RT for 7 days. The reaction was
diluted with DCM and neutralized with sat. aq. NaHCOj solution. After drying
(Na,SOy), the solvent was removed to leave the title compound as an oil (19 mg, 39
%). MS: 488 (M+H,0+H)"; HPLC Ret Time: 2.35 min (YMC Xterra ODS S7 C18,

25 3.0 x 50 mm column, 5 min gradient (component B was varied from 20 to 60%), 5
mlL/min).
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N
1

O/t Ol / NNHNN N 5
-{4-[

-[1-(3-Fluoro-benzyl)-1Hindazol -5-yl am no] -pyrrolo[2,1-f][1, 2,4]tri azi
n-5- yl mewloyisjo4ayzrol i di n-3-one -36 WD 03/042172 PCT/ USOZP/CIBEHDY36528

Tet r apr opyl anmoni um perrut henate (3.2 ng, 0.1 equiv) was added to a stirred
suspensi on of 1-{4-[1-(3-fl uoro-berExmplé@i ndazol - 5-yl am no]j -

pyrrolo[2,1f][1, 2,4]triazin-5-ylnmethyl}-(3R)-pyr
nmmol e), N net hyl nor phol i ne N-oxide (16 ny,

4A mol ecul ar 5 sieves (100 ng) in dry DCM

green suspension was filt re hrough &

ethyl acetate as eluent. Re Nof HRE

op pad
g0l'vent fromthe f

ol idin-3-ol (42 ng, 0.092
2 ' v), and dried, powdered

p After 0.75 hr, the dark
pf silica gel using

ractions
2 mmsilica gel

cont ai ni ng the product foll o by\ radi al chromat ography (
pl ate enpl oyi ng gradi ent elution xtur es of hexane containing 30 to

50% Et OAc) afforded the title co

s an oil (26 ng, 61%. Ms: 456. 10

(MtH) +; HPLC Ret Time: 1.28 min (YMC Xterra ODS S7 C18, 3.0 X 50 mm col um,
2 mn gr ad'[@ﬂ&FlﬁoﬁH—lSéﬂzﬂl)—lIEﬁﬂdﬁﬂobS-&ﬂ -[5-(1-0x0-1%-thiowerpholin-4-ylmethyl)-

1-{4-[1-(3-Fl uoro-benzyl) - 1H-|nd
n-5- yl met hyl } - pi peri di n- 2YEpdol2 ﬁ@ﬁﬁ i

Iam 4o;ll]a)(mrolo[Z 1-f]1[1,2,4]tri azi

[ 5- (1, 4- di oxa- 8-aza-spiro[ 4. 5] dec-8-yl net hyl ) - pyrrolo[2 1f] [ 1, 2,4]

triazi n54 yl] - [ 1-(3-fluoro-benzyl)-1 Hindazol -
0. 105 rmol 8)soltion ofi[ k{(BHflont-baniz) (1 H-mdyzckrddyll- [N(tatpmmol(nﬁ

m_ryeth}glg) (54 ng,

pyrrolo[2,1-f]{1,2,4]triazin- 4-yl]-amine (46 mg, 0.096 mmole) in chloroform (2 mL)

was cooled in an ice bath and m-chloroperbenzoic acid (26 mg, 65 %, 1 equiv) was

added in portions over 12 min. After 1 hr, the reaction was then diluted with
10 chloroform, washed with 6 % aq. NaHSOj3 solution, sat. ag. NaHCOs; solution and
dried (Na,SO,). The solvent was removed and purification by radial chromatography

(2 mm silica gel plate employing gradient elution with DCM containing 0 to 5 %

MeOH) afforded the title compound as an oil (13 mg, 27 %). MS: 490 M+H)*;
HPLC Ret Time: 1.62 min (YMC S5 C18, 4.60 x 50 mm column, 3 min gradient, 4

15 mL/min).
Example 77

N F

" Qv
=" N
)

(1-{4-[1-(3-Fluoro-benzyl)-1H-indazo}-5-ylamino]-pyrrolo[2,1-f|[1,2,4]triazin-5-

ylmethyl}-(+)-[1,4]diazepan-6-o0l

20 A mixture of (5-benzenesulfinylmethyl-pyrrolo[2,l-fj[1,2,4]triazin—4—y1)-[1—(3-
fluoro-benzyl)-1H-indazol-5-yl]-amine (397 mg, 0.8 mmole) and [1,4]diazepan-6-ol
(417 mg, 4.5 equiv, Saari et al., J. Org. Chem., 1971, 36, 1711) in dry DMSO (1.5
mL) in a sealed tube was heated at 140°C for 11 hr. This was diluted with DCM (150
ml), washed with water and dried (Na,SO4). Removal of the solvent followed by
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containing 16 drops of conc. HO was left stirring a RT for 7 days. The
reaction was diluted with DCM and neutralized wth sat. agq. NaHCG3

sol uti on. wifa®az2idzyi ng (Na2SO4), the sol vent was renoved PCI/USH286528 he
title conpound as an oil (19 ng, 39 %. Ms: 488 (MrH2O+H) +; HPLC Ret Ti ne:

2.35 mn (r\g%{gl mg%&@gt?,@??% wnﬁi&hcigel@lﬂe,grﬁenmimmmum DSMrwntgﬂmgu(bnt

conponent rom 20 to 609 m/ mn 172
I(DCT / US02/ 3632% of EXAhIHe sqlgtipn {n MqQH)pgaKp thj: title compotind as’a so\i\q &% 91%2

[1-(3-F u%%q,@ S{%W f(,‘ui@mfziﬁgﬂ%ﬁtmw [OSdeﬂﬂrPéQe&QSVG)(ﬂbilnﬁmmwl n-4-ylm

et hyl) - triazin-4 -am ne A sol ution of
[ 1- (3-f1 uogdiadag min grhtitent) daaini- y1 ] - [ 5- (tm onor phol i n- 4-yl net hyl ) -

pyrrolo[21f][124fftr|a2|n4yl] a chloroform
(2 nl) 5 waEheisedrais MaicHH cpeléhﬁasmaraw Omacffh Rr}%é?‘ge ézagl g amé {1 65 %

1 equiv) SrImnAfJitl‘?ﬁf[bWt cbfh&7r1ﬂdnt1n)0n was
then dil u?@ﬂtl{}& ?’ﬂ[ﬁ%js%ﬁ P@?%@?}ewmg{s%%goﬂva th % ag{g Nz?l—?SCB sol ution, sat.

aq. NaHCOBTE®F whd Rrenaitibmets hadiratRBOMes ofﬂ.@Zg@mlé Ovpaia TEPRENEY- and

purification by radial chro ilica gel plate enploying
gr adi ent e”ﬂ]@mawwrmsg@ﬁggﬁfﬁd%f}ﬂ}%bgﬂ&)- MeOH) afforded the title
conpound as an oil (13 ng, 27 %9. Ms: 490 (MtH)+; HPLC Ret Tinme: 1.62 mn

(YMC S5 C18, 4.60 x 50 mmcolum, 3 mn gradient, 4 15 niL/mn). Exanple 77
OH/ 1ONF N HNSN HN ~N Examples 78

ST

=" SN
\_N_ 2
N
1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[Z,l-f][1a2,4]tl‘iaZin'5'

ylmethyl}-(6R)-[1,4]diazepan-6-ol

o]
SV

N'i'
\O" H

HN N
\__/

15

A. Preparation of N-(Z-Amino-ethyl)-Z-nitro-benzenesulfonamide

20 A solution of ethylene diamine (268 mL, 20 equiv) in DCM (400 mL) was added to an
ice-cooled solution of o-nitrobenzene sulfonyl éhloride (44.4 gm, 0.2 mole) in DCM
(200 mL) over 1 hr. Concentration on the rotary evaporator left an oil which was
partitioned between DCM and sat. aq. Na;CO3 solution. The aqueous phase was
backextracted with DCM and the combined organic phases were dried (Na;SOs).

25  Removal of the solvents followed by silica gel chromatography (step gradient elution
with DCM containing 0, 5, 10, 20, 30% MeOH) affored the title compound as an oil
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NON'

(1-14-[1-(3-Fl uoro-benzyl)-1Hindazol -5-ylam no]-pyrrolo[2,1-f][1,2,4]triaz
i n-5- yl neoglop2102 - [ 1, 4] di azepan-6-ol 20 A m xture of PCT/US02/36528
(5-benzenesul finyl nethyl-pyrrolo[2,1-f][1,2,4]triazin-4-yl)-[1-(3

fl uoro-be 0:85[711}121) 1aaM2H, J =

[1u4] di azg{ﬁa’éﬂg’élJ ﬁ%?dﬁﬁwﬁ @Qbésa'gww@vsg%ga(g}m{et al 2 g Chem , 1971,

36, 1711) s g,r PMGO 2D, 583@:1) 1HN 8alls(eaalléﬂ mbam@&ﬂéaﬂéﬂ GReta0C for 11
| ut ed

ool Sl ! SRy Rl g o

PCT/ US02/ 3 3,28 radi al chromat ography (4 mmsilica gel plate; gradient

el ution containing 0O to 3 %of a 2N NH3 solution in MeOH) gave
the title conmpound as a solid (242 ng, 62% . 487 (MtH) +; HPLC Ret
Time: 0.96 mn (Xterra S7 3.0 x nm S7 & lum, 2 mn gradient, 5
m/mn). 5 The racem c materi oo~ arfat ed onaChlraIpak AD 4.6 X
250 mm columm, eluting with 0.05% di et hytt & «ﬁ'ébdn EtOH for 25 min with a
flowrdte of 0.7 mL/nin) The S and R enantioners ad re) Errres of
16.20 and 36, Plpit e 6421250 4-Chipe rrERP5 bl s
outlined below 10 Exanples 78 né neéulh!l HMNHMN

1-{4-[1- (3-Fluoro-benzyl)-1Hin ylam no] pyrrolo[2,1-f][1,2, 4]triazi

n-5- vyl mt§¥i)}eﬂl§ﬁaroﬁ}]drﬂ] @l %Dﬁﬂ)lS Gqailv) wiaddetiZna suspensiop Rf Ne§2anpind;
Preparation'of “N- (2- Am no-ethyl)-2:-njtro.h ‘?el) suls Ilr\fq_ &g ?glg% 4ssol uti on
of et hyl ersthyl)-amimebermegeswifonamide (3{-¢ g %%W‘? 5‘9 WA éd"to an
e conl g gnh | R Z ERfer . BiRYOLiE RlaO kértieve(i4by. filirgiion. 0. 2 Nl e)
in % ‘QL d@@%ggbipﬁ%rﬁ%}oncentraﬁ:l on on the rotg“y evapor at or left an
oi | whic h asfiltrate was concentrated and partitioned between DCM and water. ‘1he organ

phase was separated, dried (Na;SOy) and the solvent was removed. Silica gel

chromatorgraphy (step gradient elution with DCM containing 0, 1, 1.5, 2,2.5,3%

MeOH) afforded the title compound as an oil (20.73 gm, 81%). 'H NMR (CDCI; +

15 D,0)§2.59-2.76 (m, 2H), 2,80 (t, 2H,J = 5.4 Hz), 3.17 (t, 2H, T = 5.4 Hz), 3.53 (d,
9H, J = 5.7 Hz), 3.79 (m, 1H), 7.74 (m, 2H), 7.85 (m, 1H), 8.13 (m, 1H); MS: 338
(M+H+); HPLC Ret Time: 0.67 min (YMC Xterra 3.0 x 50 mm S7 C18 column, 3

min gradient, 4 ml/min).

0
\, OH

N

C. Preparation of 1-(2-Nitr0-benzenesu]fonyl)-(6S)-[1,4]diazepan—6-ol
A suspension of N-[2-({2S }—3-chloro-2—hydroxy—propylamino)-ethyl]-2—nitro-
benzenesulfonamide (20.73 gm, 61.4 mmole) and Cs,COs (73 gm, 3 equiv) in dry

20

25  acetonitrile (600 mL) under a N, atmosphere was heated at 60 °C for 6.5 hr. The solid
was removed by filtration and then the solvent was removed from the filtrate. The
residue was partitioned between DCM (400 mL) and water (100 mL). The organic

phase was dried (Na2SO4) and the solvent was removed. Silica gel chromatography
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partitioned between DCM and sat. ag. Na2CO3 sol ution. The aqueous phase was
backextracted with DCM and the conbi ned organi c phases were dried (Na2SO4).
25 Renmovawoai/oshie2 sol vents fol l owed by silica gel chromat ®gTAEY/3¢R8 ep
gradient elution wth DCMcontaining 0, 5, 10, 20, 30% MeOH) affored the
title co gg%%b%bdgrécﬁeﬁ%hﬁioh witBDCIWDcOARAR1 021, 9@314%Mé@ﬁ5mord¢@mezltm 76%) .
1H NWR ( + D20) 8 2.82 (t, 2H,  J = 5. 23% 5.1 Hz),
7.73 (m 2e¢)mpdurﬂas@npﬂmﬁ8 81, 31%)m HINHIR (Q@Clzﬂt@zm/%r%(b HPZEREES i e

025, ™0, U 0 P T BTl oA /i)

N-T2-({ 28} TEEN). 39 BirdcYM O Rdtra®.0RY50a1Hin8Y) CES dolhiin23 niih peadient, 4
benzenesul fonam de S-(+)-epichlorohydrin (5.92 nL, 0.5 equiv) was added to
a suspeénsi ol/min)N- ( 2- ami no- et hyl )-2-nitro-benzenesul f onani de (37.2 gm
0. 152 nole)-and MgSHA (9.1 gm 0.5 10 equiv) in dry MeOH (38 nL) at RT.
After 8 hr, the solid was renoved by filtration. The filtrate was
concentrated and partitioned between DCM and water. The organic phase was
separated, dried (Na2SO4) and the sol vent w pved. Silica gel
chr omat orgraphy (step gradient @lution ywth DCM centaining 0, 1, 1.5, 2,
2.5 3% MOH) afforded the le co -@o an oil (20.73 gm 81%. 'H
NVR (CDCl 3 + 15 D20) 8 2.59 - 76 2,80 (t, 2H, J = 5.4 Hz), 3.17
(t, 2H, J = 5.4 Hz), 3.53 (d, 2 = 5.7 Hz), 3.79 (m 1H), 7.74 (m 2H),
7.85 (m 1H), 8.13 (m 1H); Ms: \3 ('MrH+) ; HPLC Ret Tinme: 0.67 min (YMC
Xterra 3.0 x 50 mm S7 C18 col um) Q\N/rjnn gradient, 4 nL/mn). 0 OH -,.0\
OS~N~NH 20 Ov % C. Preparation of
1-(2-Nitro- benzenesulfonyl) (6S)-[1, 4] di azepan-6-0l A suspension of N [2-({
2S5} - 3- chl org- haaasaesyidanat de
(20, 75 gm 1 TIeHREREN I ARUOTIA @SS Hubigb sy XTF IRTASGESY

10 pyrrolo[2,1-f][1,2,4]triazin-5-ylmethylester

A solution of crude 5-bromomethyl-chloropyrrolo[2,1-f][1,2,4]triazine (15.3 gm,
0.062 mole) in EtOAc (300 mL) and cooled in an ice bath under a N, atmosphere and
acetic acid (17.8 mL, 5 equiv) followed by diisopropylethylamine (54.3 mL, 5 equiv.)
were added. The reaction vessel was removed from the bath and stirred for 18 hours

15  atRT. The precipitate was removed by filtration and the resulting filtrate was diluted
with hexane (250 mL.). This was washed with water (2 x 125 mL), saturated NaCl
solution (50 mL), dried (Na;SOy), and concentrated in vacuo to give a viscous brown
oil which solidify on standing. A sample of pure acetic acid 4-chloro-pyrrolo[2,1-
f][1,2,4]triazin-5-ylmethyl ester was obtained by silica gel chromatography (gradient

20 elution with O to 30% EtOAc in hexane) as a yellow crystalline solid. 'H NMR
(CDCls,) & 2.09 (s, 3H), 5.48 (s, 2H), 7.00 (d, J = 2.7 Hz, 1H), 7.80 (d, J = 2.7 Hz,
1H), 8.18 (s, 1H), 7.80 (d, J = 2.7 Hz, 1H), 7.00 (d, J = 2.7 Hz, 1H), 5.48 (s, 2H), 2.09
(s, 3H). The crude acetic acid 4-chloro-pyrrolo[2,1-f1[1,2,4]triazin-5-ylmethyl ester
was then dissolved in acetonitrile (300 mL) and treated with sodium bicarbonate (26.2

25 gm, 5 equiv.) and (18.1 gm, 1.2 equiv.). After stirring at RT for 20 hr, the mixture
was concentrated in vacuo and dissolved in DCM (500 mL). This was washed with
100 mL water, dried over anhydrous sodium sulfate, filtered and concentrated in

vacuo to give a dark colored solid. This was crystallized from acetonitrile to give 10 g
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25 acetonitrile (600 nmL) under a N2 atnosphere was heated at 60 C for 6.5
hr. The solid was renoved by filtration and then the solvent was renoved
fromthe wold3matiez The residue was partitioned between DEUT(UROQ36R28 and
water (100 nlL). The organic phase was dried (Na2SO4) and the sol vent was

r e”gVEd %%f'th&ﬁﬂ&@ém nAMEhe skt liquod @ ay\hrOdhfdg Pibhied MMibEQd/eBB'B% (step
gr adi ent e

ution with DCM containing: 0, 1, 2, 3, 4% (fldthe
title conmmhuﬁﬁ%dmxam&/EﬁQAc(l@ e IRthes Bogm of PTG vgra; )5%8)8{5 g 3 (br.
, 0 . : 302
(Mt EN@@% 52ftle Tn S R PR & S IS R

mn gr adl (ﬂ& @‘gﬁeumh) 698—Q6|§0 (6l 28y,N 3N 7. 22mbm[\BmJ) THdal ation of

Acetic aci d 4 or o- benz -1Hi ndazol

pyrT ol o] 2, Hz}‘llfl)lmﬁz(il,tlr; 83iHz, 3 J  kiy 11 BB %06 (SAléblfW (éﬂl%} 0 el H;
5 i 2 ol
& One (300 S LR IBS HELC ke bime & 4% i (e Koy 350 STCARG Mocet i

acid (17. 8&dllmnD3 it bMlichgl4l olvesinhy di i sopropyl et hyl amine (54.3 i, 5
equiv.) were added. The reaction vessel was renoved fromthe bath and
stirred for 18 hours 15 at RT. The precipitate was renoved by filtration
and the resulting filtrate was diluted wth hexane (250 nL). This was
washed with water (2 x 125 nL), saturated NaC solution (50 nlL), dried
(Na2S™4), and concentrated in vacuo to give a Visce brown oil which
solidify on standing. A sarrpﬁe oloupure acetic a chl oro-pyrrolo[ 2,1

f111, 2,4]triazin-5-yl net k» was obt ai ped Ry siliea gel chromatography
‘ 9’éig?ne) as a yel |l ow
. . 3H), 5.48 (s, 2H), 7.00 (d,
)

(gradient 20 elution w
crystalline solid. 1H NWVR

J = 2.7 Hz, 1H), 7.80 (d, J° )\ 8.18 (s, 1H), 7.80 (d, J = 2.7
1 (s} 2H), 2.09 (s, 3H). The crude
aceticygqcid 4-chloro-pyrrolo[ 2, 1-f] [ IV2 4]t ri azi n-5-yl methyl ester

Hz, 1H), 7.00 (d, J = 2.7 Hz, 1H)

E. Preparation of 1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino] -pyrrolo[2,1-
f][1,2,4]triazin-S-ylmethyl}-4-(2-nitro—benzenesulfonyl)-(6S)-[1,4]diazepan-6-ol

15 A mixture of acetic acid 4-[1—(3-ﬂuoro—benzy1)-1H—indazol—S-ylamino]—pyrrolo[2,1-
£1[1,2,4]triazin-5-ylmethyl ester (860 mg, 2 mmole), 1-(2-nitro-benzenesulfonyl)-
[1,4]diazepan-6R~-ol (602mg, 2 mmole) and diisopropylethylamine (0.522mlL, 3
mmole, 1.5 equiv.) in dry acetonitrile (4 ml) in a pressure vessel was heated at 102
°C for 17 hours. After removal of the solvent, the residue was taken up in DCM,

720 washed with water, and dried (Na;SO4). Removal of the solvent followed by silica
gel chromatography (gradient elution with DCM containing 0to 2% 2M NH3 in
MeOH) afforded the title compound as a solid (1.14g, 85%). 'H NMR (CDCls) & 2.87
— 3.08 (m, 5H), 3.36 — 3.60 (m, 4H), 3.97 - 4.05(m, 3H), 5.52 (s, 2H), 6.51 (d, 1H J
= 2.5Hz), 6.82 (m, 1H), 6.91-6.96 (m, 2H), 7.21-7.25 (m,1H), 7.25 —7.31 (m, 1H),

25  7.44 (d, 1H, J = 3.0 Hz), 7.47-7.49 (m,1H), 7.58 - 7.66 (m, 3H), 7.85 (s, 1H), 7.91 (d,
1H, J = 1.5 Hz), 7.98 (d, 1H, T = 1.0 Hz), 8.03 (d, 1H, J = 1.5 Hz), 11.02 (s, 1H). MS:
672 (M+H"); HPLC Ret Time: 1.37 min (Gradient Time = 2 min, Flow Rate = 5
ml/min, Xterra C18 S7, 3.0 x 50 mm C18 S7 column).
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was then dissolved in acetonitrile (300 nmL) and treated wth sodi um

bi carbonate (26.2 25 gm 5 equiv.) and (18.1 gm 1.2 equiv.). After
stirring wo®@b4f10z 20 hr, the m xture was concentrated i PCTANN36M8

di ssolved in DCM (500 nL). This was washed with 100 nL water, dried over
anhydrous sodiumsulfate, filtered and concentrated in vacuo to gi ve a
dark colored solid. This was crystallized from aceto |tr|Ie to
-41 WO 03/ @ﬂéﬁaﬂﬁﬁﬁhl@dﬂﬁdiﬁ lu@ro beneyDr Hildndazel-soyiami é’yﬁﬁ‘{lﬁ Ilquor

h t hed [EtOAC t
hmot ner 8 g ot pur ¢ Qs bR wBdth R AI, %lﬂfé’l@%ﬁ% e 5016
(s, 3H), BézehShiot (D4 m@ 238%1(16) w:%hﬁ)dde@t&ﬁm(sﬂe:nsﬂomoﬂlﬁ%ﬂi -(3 ﬂupro— 6.84 (d, J
5 b, 159, banpb-ifindzel. sg%anﬁno]-p%myio[% 1581 %éftﬂ:m;lgo Qﬂ&w}s‘* G rol g 17 (s "
1H), 9. 42%@ eigonyIEy qﬁ%ﬁg&amn siaglefmﬁg me@eﬁadmzwm Xterra

4.5 x 50 gradi-ent, -4 m Jm n) OHccNO/ I F H
N 10 N, NJ 1B epasR! 5 6quiof in 2.5 ml of anhydrous DMF under n1trogen After stirring

1-14-[ 1- (3- F b 1) - 1H i ndazol - 2,4
Ui azi n- 5. SURBEMAYIA. fu hirs SanpHIRN RN ) Toeay St el €1 0 15
A m xture Qﬁd gﬁgﬁb&dﬁ%‘uﬁeen DCM and water. Ther organic phase was drled (Na,S0;) and

enz

4-11-(3-fl uor H i ndazol - 5- ylamno] pyrrol q[ 2 dlé
1,2, 4] 10 i astersobreyt repidvedl. Badielcht@sgogigphy (Crimg &lica gel plate gradient elution

G oo e SBEEEE U BBl g Byt PRmud qomkg) v

(4 M) in 92«%26 Wﬁﬁ{t’@ﬁéﬁba\a@mwm aﬂ)m .08 @, 6H), 180145 3.8Af(mer
removal of "t

vent, the residue was taken u h
wat er, and1Hpj 8Q0(NaIEG4) 13Ré1n),\3a96@‘11{hé-sb$6@fﬁ Mﬁ%){g@rﬁﬁc gel

K/EB%”&L? ?Tﬁ%ﬂ%ﬂegﬁh sE TG oL oA 125 neT M‘VW%W%' Bc13)
2 87 gi B, 3H3ﬁ 5-Hz3 B4 (—ﬂl564(h), 1D, D86 (5, 40508 (B, T 5
), 8.64

o et LA Padi s B o6 B 2525

m 1H),
(SR8 6@8@@1@3%@@% A5 4.6%50 Am@biifh, eluting with 0.05% diethylamine in

EtOH for 25 min with a flow rate of 0.7 mL/min).

20 Example 79

0y
.®

Cyclopropanesulfonic acid (1-{4-[1-(3-fluoro-benzyl)-lH-indazol-S-ylamino]-
pyrrolo[2,1-f] [1,2,4]triazin-5-ylmethyl}-piperidine-4-carbonyl)-amide

25  Aqueous NaOH (2.1 mL, 1.0 N) was added to a solution of 1-{4-[1-(3-fluoro-benzyl)-
1H—indazol—S-ylarrﬁno]-pyrrolo[2,1—f][1,2,4]triazin-5—ylmethyl}-piperidine-4-
carboxylic acid methyl ester (352 mg, 0.686 mmole) in a mixture of MeOH (0.2 ml)
and THF (0.2 ml) at 0°C . After stirring at O °C for 1 hour, the reaction mixture was
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1H J = 1.5 Hz), 7.98 (d, 1H J = 1.0 Hz), 8.03 (d

He), , 1H, - , 8. , 1H, J = 1.5 Hz), 11.

I(lebwlllg)ai e‘l)\v/%(B/OGZIdZi(!\/HHg(; HPLC Ret Tine: 1.37 mn (Gadient Tine :)2 m n02
ambimin, Xterra C18 S7, 3.0 x 50 mm C18 TUrR0 :

03/ 042172 PCT/ US02/ 36528 F. Preparation of 57 ol yrosa2 VO

1-{4-[1-(3;Fl upro-ben - i - "y
[1,2,4] 1 POV -\Y?%ﬁi}%r}a?"?%ké?%@g]ﬁf’%%?a%?%r%g%%ﬁgfﬁi E? (54 my, 2
gg lI:]I |Z ;l) ) vv?ag@éad(ﬁ-@ll g pal'vgg@nla 5D a«ietiomvasfexlraQtAd with(RCM. yBagorganic:ts :

_ - _ zol -5-yl am np] - pyrrol of 2, i.f t i azyn-
le r083 ?igganéﬂﬂazfs&ﬁlﬁl}d @GQ)DIVFME,“?}'WC éfﬁgr‘i(l LE% X%lf{%ﬂl(géﬁdbg?%nlmn;gﬂa; gnc(jz
ni t rogen. indag LS%’ %%%Ppgél’&é?&%ﬂﬁ 6%”4%8%%?%"},&?1%“2}{;??%%6@“ oved by
filtragi oncidThe afsblidl ( 822 mappunity3d&nby BEMES) wrieh pas ?ﬁegia\ggs -r grer? \\//\:gnb%l)CI\/l and

water. Ther organic phase wa i ed

Roadl al chropriuidep %W‘("E&?ﬁﬁ@fﬁbéﬁggg&éﬁgﬁég)%g?g%f{%#tﬁgﬁﬂ:/gzt \nga[rﬁvgdio
s gy e m )

%HL . 3690 1nﬂc,i,ananflmis g/as haBediatiip &@rgé’rqia{ %ﬁ?cgélggéféﬁngg’ g: gg 253' gﬁ)(m
O ooy §yRnkis o6 8 0.6F ifle o) wabaBlegtomods (m 20, 7,23

(M 1Hp ToRfichof BB (SBu.635 mitdle, 2 equil.)in THE) (0.3mi% Theti ¥y, J = 2

11.54 (s, 1H). Ms. 487 (MtH)+ ’ oy o4 T IH J = 2.0 H),

ot e A Gl P I Lo 2 55,
ow rate f Se&ﬁ@]?%ﬂ& J}}eél R, I MRERoVA the SolVerk FollowédFby Bad — H HN N N, J

cl 1 .
OB et oo o ReN ot pdgeol -yl ari nol -
MeOH) afforded the title compound as a solid (58 mg, 57%). 'H NMR () &
15 0.98-1.00 (m, 2H), 1.22-1.27 (m, 2H), 1.84-1.92 (m, 4H), 2.03-2.16 (m, 24
2.32 (m, 1H), 2.83-2.92 (m, 1H), 3.08-3.11 (m, 2H), 3.74 (s, 2H), 5.54 (6.
(d, 1H, J = 2.5 Hz), 6.81-6.97 (m, 3H), 7.20-7.27 (m, 1H), 7.36-7.51 (m,'.8
1H), 8.06 (s, 2H), 11.82 (bs, 1H). MS: 603.7 (M+H"); HPLC Ret Time: iin
(Gradient Time = 2 min, Flow Rate = 5 ml/min, Xterra 3.0 x 50 mm S7 ¢lu1

20
Example 80
; A
Y o
HN\) N HN/@//
?j(gn
O
(1-{4-[1-(S-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[Z,l-f][1,2|.zi1
25 ylmethyl}-piperidin-4-yl)-piperazin-l-yl-methanone

A mixture of crude 1—{4—[1—(3-ﬂuoro-benzy1)—1H—indazol—5—ylamin0]-p32,ﬁ
£][1,2.4]triazin-5-ylmethyl }-piperidine-4-carboxylic acid (75 mg, 0.15m E
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25 Agueous NaOH (2.1 nm., 1.0 N) was added to a solution of
1-{4-[1-(3-fluoro-benzyl)- 1H i ndazol -5-ylam no]-pyrrol o[ 2, 1-f]

[ 1, 2, 4] t rwazis4ti7y| nmet hyl } - pi peri di ne-4- carboxylic aci dpeavuspk/3egser (352
ng, 0.686 mole) in a mxture of MeOH (0.2 mM) and THE (0.2 nm) at OC.
After stirV2mga0.306@uholk), hnd DMAP (37emge@8 tonmolelinxdry DICMAS mI43vad0 03/ 042172
PCT/ US02/ 36528 we O warmto and left stirring overnight. Aqueous
MG (2.1 nRATEHBORT AP ARS e Rrarinn 6l PRBe | o Tels) Wit ik Ses WHEFOTEM  The
organi sts et je8&idaNGLI X BAtwitEeY ﬁd(]\f ave

1-{4-[1- (3-F1 Gor (Y1) 5 befftn t5-hyi‘f[’2‘?nésx’o] L e il B05:

[1, 2, 4] t r i Reimoval 9f sobteny followpd pg radiil whrotajograplyi @, mmsilicagel pldte( 329 ny,

P00 b oo i P st Rl S Wt e emmbrendy
1, 1" - car bopyl dhjidn(#48! & %§3HWR2(5§)@P§P$ ?)67i1?éq g%;ﬁ | ?,9@_%9t ' _Szé_gfsls heat ed

at reflux for 30 mn.“After cooll to RT, cyc opyl'sulf onari (82 ny,
0. 67 mol e2.16-288(m, JHWRs58a216% (nf GI), 3:\83-2186 &n) 4H), 8117<X.2M0@0) 200348, 0. 336

le, 2 . : ' ti d f hr,. diluted with
Erone. (120 8 A Aa el mAn: & a3 Aty it b °° ™
Na2S4) . Bayoy h I I h il
Gol plal e Orach oht BLATLon wi i hLOH Cont s O O S L e

conpouH adHal 53).7 H2).58551%.58 6mod H), TH8ONRA H X, 8.0855,0ED88.18 () 1H) =2HF

2 85,2, 02 1o 17 O B sy 3t B e il el Pty ortitg® 5, -
2.5 Hz), 6=@lmf, ¥lov Rate3-§ mlfid(XiErd 8.4 50 by, S7TC Beolurbd). (M ' . 8,  1H), 8.06

(s, 2H), 11.82 (bs, 1H). Ms: 603.7 (MH}); HPLC Ret Tine: fin (G adient
Time =2 mn, Flow Rate = 5 mM/mn, Xterra 3.0 x 50 nm S7 blul 20 Exam ple

80 o NF ~N HNJ HN N Example 81
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3-(1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl}-piperidin-4-ylamino)-propionitrile

15

Acrylonitrile (0.2 mL, 30 equiv.) was added to a solution of [5-(4-amino-piperidin-1-
ylmethyl)-pyrrolo[2,1-f][1,2,4]triazin-4-yl]-[ 1-(3-fluoro-benzyl)-1H-ind

20  azol-5-yl]-amine ( 47 mg, 0.1 mmole) in MeOH (3 mL) at RT. Removal the solvent
followed by radial chromatography (1 mm silica gel plate, gradient elution with DCM
containing 0 to 2% MeOH) afforded 40 mg (76%) of the title compound as a solid.
MS: 524 (M+H)"; HPLC Ret Time: 0.99 min (Xterra 3.0 x 50 mm S7 C18 column,
2min gradient, 5 mI/min).
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N, 3 (1-{4-[1-(3-Fluoro-benzyl)-1Hindazol-5-ylam no]-pyrrolo[2, 1-f]
[1,3zii 25 ylnethyl}-piperidin-4-yl)-piperazin-|-yl-methanone A m xture of
crude 1-{wo[d3#04B72| uor o- benzyl)-1H i ndazol - 5-yl am no] - p; 2,PCT/US02/36528
f1[1,2,4]triazin-5-ylnmethyl}-piperidine-4-carboxylic acid (75 ng, 0.15 m E
-44 WO 03/ 042172 PCT/ US02/ 36528 ( Exanmple 82 376 mmol e), and DVAP (37 ng, 0.3
nmmole) in dry DCM (1 nL) was stirred at RT for 0.5 hr. Piperazine (104 ny,
1.2 mol e) was added and,\sacpter 64 hr, the reacts was diluted with DCM
washed with water and dr®8d (Na2SO4). Renoval vent followed by

radi al chromat ography (1 6\rrrW\siIica gel pl ate gradient elution with DCM

containing 1 to 5% MeOH) afH# the tit ongound as a solid (1 Ing, 13
% . 1H NWR (CDC13) 61.67-1.80 (M ndH), ud=—3>209 (m 2H), 2.15-2.18 (m
1H), 2.58-2.65 (m 1H), 2.82-2. (

), 3.17-3.20 (m 2H), 3.43- 3.48
(m 2H), 3.57-3.62 (m. 2H), 3.77 (s N5 57 (s, 2H), 6.48 (d, 1H J =
2.5 Hz). 6 83-6.88 (m 1H), 6.90- 6\ (4

2H), 7.21-7.29 (m 1H),
7.36-7.39 1H), 7.44 (d, 10 1H, J = 2.7 Hz), 7.55-7.5 1H, 7.89 (s,
1H), 8.08 Esﬂ-(y;b)uo@.uﬁzéﬂ-,1ﬂ-mdazohs-y1]as-mz(y;rzlqtbaaqs"éﬁ?iﬂyﬁimaﬂreg%’)'568. 67( >
MrH+) ; HPLC Ret Time;..1.03 min.{ G adi i = 2 pim Ehow Rate = 5
gﬂ/m’ 21 Xterra 3. B{&TE@W'M%@;}*@‘ﬁ%yrgﬂ“?ﬁ%ﬂh’2%1%‘?%“ g ﬁghﬁ,\lv/ I.eN\/ F N
HN N 15 b%fhlprf vi ?I {uleohid16.611 BLELUGRMORE By hideliHo arsdhitioh-o8 [§(4niiBg- |
-pyrrolo[ 2, I- ’[n,2,4]tr|a2|n-5.. .. N-1H-

yl met hy! } - pippedineli-ylimethylapyrrap 2o Bph dltipsipd -k BAPer ol 8 . 30

equi v.) was .ad oas o) ( y i RUI Afler stirri
yﬁmat h§/| ) - Wﬁ%og%(lif?@‘?e] P‘V‘fr‘%@iﬁ”ﬁ@g&?‘ﬁ@mﬁ ?Mﬁ 3-1 uor f)tfrgg%zw )-1Hi nd
20 azol - 5- y{driati, B if7compoutd fitleapyuridn (Fae 9543%9@)% golleRted B¥enpval t he

solvent followed by radj al romto ) irbi ) i@gr adi ent
el ution wi fikrabemwas %%thwcfgaf‘ %}%? M%%F/gﬁ%ﬁsgngagq{%q‘%m?%%é %?nt he
title ¢ompexiagd,as @56k 87 C18 column, 2min gradient, 5 ml/min).
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15 N-(l-{4-[1-(3-Flu0ro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[Z,l-f][1,2,4]triazin-
5-ylmethyl}-piperidin-4-yl)-acetamide

Example 83

Acetic anhydride (25 uL, 2.3 equiv.) was added to a mixture of [5-(4-amino-
piperidin-l-ylmethyl)-pyrrolo[Z,l—ﬂ[1,2,4]triazin-4—y1]—[1—(3-ﬂuoro-benzyl)—1H—ind
azol-5-yl]-amine ( 47 mg, 0.1 mmole) and K,CO; (21 mg 0.15 mmole) in MeOH (3
20 mL) at 0° C under nitrogen. After 1 h, the reaction was removed from the ice bath
and the mixture was left stirred at RT overnight. The solvent was removed and the
residue was taken up in DCM, washed with water and dried (Na2SOa). Removal of

the solvent followed by radial chromatography (2 mm silica gel plate, gradient elution
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M5: 524 (MtH)+; HPLC Ret Tine: 0.99 mn (Xterra 3.0 x 50 nm S7 C18 col um,
2mn gradient, 5 nL/mn). -45 WO 03/042172 PCT/ US02/ 36528 Exans 82 OP" \ /
N F  5111woHdsioh21:HN N N~ J PCT/US02/36528

[ 1- (3- Fl uoro-benzyl) - 1Hi ndazol - 5-yl ] - {5-[ 4- (2- met hanesul f ony| - et hyl ami no) -
pi peri di n- Ly, b?fg/i Mtlmmgr(nglg% Me:mf[j ;{fﬂqraedﬁhertlthmqmapbuyld}as anolikk(43 &t hy|

| sul f . | d i 5- ( 4- -
bi per i o n S0l 85 1518)MBYEDY HHBLE Rt i 4T CRgrA 340y Pp o 87 i (- am 1o

1- (3-fluoro;hben -yl]-amne (47 ng, 0.1 mmole) in MeCOH (3
m) at RT.CORFRL ?ﬁg%gfﬁ%’c‘%@dovern ‘ght, the title conmpound title conmpound (54

ng, 94 %9 was collected by filtration washed with MeOH and dried. Ms: 577
(MtH) +; HPLC Ret Tinme: 0.98 mn 10 Xterlr 43.0 x 50 mm S7 C18 col um, 2mn
gradiedt, 5 n/min). Exanple 83 HiN% ON HN N N, 15

N-(1-14-[1-(3-Fluoro-benzyl)-1Hindazol - 5-yl am no] rrolo[2,1-f][1,2,4]tri
azin- 5-ylnethyl}-piperidin-4-yl)-acetam de Ac%})@hydride (25 uL, 2.3
equi v.) was addedtoam’xturgeI of [5(4 am no- u

F
pi peri di n-1-yl met hyl) - A
[1,2,4]triazin-4-yl]-[1-(3- Iuo 0- enzyl.") azol -5-yl]-amne (47 ng,
Olmmle) and K2CO3 (21 ng 0. 15 Ie) nIVEO—|(3 20 nL) at 00 C under

nitrogen. After 1 h, the reaction mived fromthe ice bath and the

mxture was left stirred at RT overn )The sol vent was renoved and the
resi due was taken up in DCM washed with water and dried (Na2SO4)., Renoval
of N-(1-{4-[1-(3-Fluoro-benzyl)-1H-indazol- 5-ylamino]-pyrrolof2,1-f][1,2 4ltriazin-

5-ylmethyl}-p1per1dm-4-yl)-2-hydroxy-acetamlde
Acetoxyacetyl chloride (46 mg, 2 equiv) was added dropwise to a solution of [5-(4-
10 amino—piperidin-1—ylmethy1)-pyrrolo[2,l-f][1,2,4]triazin-4-y1]—[1-(3-ﬂuoro—benzy1)—
1H-indazol-5-yl]-amine ( 47 mg, 0.1 mmole) ( 80 mg, 0.17 mmole) and triethylamine
(71 uL, 3 equiv.) in dry DCM (3 mL) at 0 °C under nitrogen. After stirring at 0 °C for
3hr and at RT for 1hr, it was diluted with DCM, washed with water and dried
(Na;SOy). Removal of the solvent followed by radial chromatography (2 mm silica
15  gel plate, gradient elution with DCM containing 0 to 2% MeOH) afforded acetic acid
(1-{4-[1—(3-ﬂuoro-benzy1)—1H—indazol-5-y1amino]—pyrrolo[Z,1-f][1,2,4]triazin-5-
ylmethyl}—piperidin—4—ylcarbamoyl)—methyl ester as a solid (73 mg, 75%). A solution
of this ester in THF (0.4 mL) was treated with ag. NaOH (1IN, 0.38 mL, 3 equiv.).
After 2 hr at RT it was diluted with DCM, washed with water and dried (Nap;SOy4 ).
20 Removal of the solvent followed by radial chromatography (2 mm silica gel plate
employing gradient elution with DCM containing O to 3% MeOH) afforded the title
compound as a solid (47 mg, 70%). MS: 529 (M+H)"; HPLC Ret Time: 1.37 min
(YMC Xterra ODS S7 3.0 x 50 mm column, 2min gradient, 5 ml/min).

25
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the solvent followed by radial chromatography (2 mmsilica gel plate,
gradient elution -46 WO 03/042172 PCT/ US02/ 36528 wth DCM containing O to
3% McOH) wiofosroded2t he title conpound as a solid (41 ng, SQAYUSORB6528$13
(MtH) +; HPLC Ret Time: 1.12 mn (Xterra 3.0 x 50 mm S7 C18 colum, 2mn
gradient, 5 nL/mn). 5 Exanple 84 gkhfipld$3 N X11 O -ON HN --N ~N, J
N-(1-{4-[1-(3-Fluoro-benzyl)-1H i ndazol -5-yl am no] -pyrrolo[2,1-f][1,2,4]tri
azin- 5-ylnethyl}-piperidin-4-yl)-2-hydroxy-acetaffiidy Acetoxyacetyl
chloride (46 ng, 2 equiv) was added dropw se to 2 ution of [5-(4 10

am no- pi peridin-1-yl neth rrolof[2,1-f]

[1,2,4]triazin-4-yl]- [I'y’?:;ﬁ%ro- enzyl) - azol 5y|] am ne (47 nyg,
0.1 mmole) (80 ng, 0.17 mmuol e) i ety (71L 3 equiv.) in dry
DCM (3 nL) at O C under nitrogen. \r |rr|ng at 0 Cfor 3hr and at RT
for 1hr, it was diluted with DCM ﬂnth water and dried (Na2SO4).
Renoval of the solvent followed by r M chr omat ography (2 mmsilica 15
gel plate, gradient elution with DCM containing 0 to 2% MeOH) aff orded
acetic acid (1-{ 4-] _p

1- (3-fl uor 18- lafii o2, 1-FI[1,2,42riizin-Pazi n- 5-
yl nmet hyl } nglpg"ﬁ(# 'Eliill#‘? car arr%{}lmh%lm% estdg?)gs a s’ol id (73 ng, 75%. A
solutign of this ester |yhn€ﬂl§l}(mp¢rlﬂi_l)'4vﬂ§“m0é'3ﬂ&!‘°@mth ag. NaOH (1N, 0.38

m, 3 e r 2 hr at th water
and dri gglfgﬂé}?@@l"'ﬁ[% @W@ﬂ@%ﬁdg} 2%2 lﬂ%&e%@%iﬁ?glm

chr omat ogr @oiyorb %eﬂpl)sﬁlillﬂ&az@l%-ygl-aamﬁe (EBthg),)ﬂ ﬁwlamndr{ﬂ 3ddigxelawrZni t h DCM
cont ai ni ng to 3% Me afforded the title i) %EJIP g:%.s T@%Eh%(m ,
7099 . MS: &RY35Mmid) 10 eqaﬁmnmeqealwﬁ@e wasdeated gt Q& %Cet Pa 7 3.0 x 50
m col um. 2 1 81 ERed By Rl bfbomfSiragh{ AT lRTBHdRAR! 36525
10  elution with DCM containing O to 3% MeOH) afforded the title compound as a solid
(43 mg, 21%); MS: 515 (M+H"); HPLC Ret Time: 1.29 min (YMC Xterra ODS S7

3.0 x 50 mm column, 2min gradient, 5 ml/min).

Example 86

gl
\O*l HN Z
%@
S

[1-(3-Fluoro-benzyl)-lH-indazol-S-yl]-[5-(4-methylamino-piperidin-l-ylmethyl)-
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine

A mixture of (5-benzenesulfinylmethyl-pyrrolo [2,1-ﬂ[1,2,4]triazin—4-yl)-[1—(3—ﬂuoro-

benzyl)-lH-indazol—S-yl]—amine (200 mg, 0.4 mmole) and 4-amino-piperidine (1.2 g,

15

20 30 equiv.) in a vial was placed in microwave reactor (Personal Chemistry’s Smith
Creator) and irradiated at 150°C for 20 min. Ethyl formate (3 ml) was added to above
mixture and irradiation was continued at 135°C for 30 min. Concentration of the

reaction mixture followed by preparative HPLC purification afforded N-(1-{4-[1-(3-
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Exanple 85 r-Q HNF Ho--*,-iN-ONHN --N N,
2-(1-{4-[1-(3_Fluoro-benzyl)-1Hindazol -5-yl am no] -pyrrolo[2,1-f][1,2,4]tri
azin-5- Swylmwuhyb} - pi peridin-4-yl am no) - et hanol A m xt uPETAfS02/36528

[ 5- (4-ami no-pi peridin-1-ylnethyl)-pyrrolo[2, 1-f][1,2,4]triazin-4-yl]-[1-
(3-fluorog gggz%gn&%%lm dazRls= }Elaﬂﬁ_{nbﬂ-@ ok[, 18ﬂ1m]trmzm-mbn@)yl&nd

g §1fg°é°@2;mwmfm@z%u$3 B VS e AR 120
1 3% Me
ot B AP B SBFEE  hEPAgers ) . iy S e

Ret Ti ne: gl(at 08 ML) WISy icmeﬂlaﬁe&b hiand the Be mmmﬂndnﬁ6%n %r adi ent, 5
m/mn). e86HNN\ N HN 1

[1-(3-F umammatzq/by pmparuahmHBLCSMﬁ FBF EMEAD TR Ret Tisnss 102 n- 1 - yi et hy
| | g[ 2 t ﬁlﬂrp{m f
()5- bgmggégiﬂ“fai ﬁ&}’&ré‘?lﬂ’ﬂ Zé]gyérr ‘{}Enlzf#h[g@mlaéﬁl] tri azflnréel §| )-[1-(3-fluoro-

benzyl) - 1Hi ndazol - 5-yl ] -am ne (200 ng, 0.4 nmole) and 4-am no-pi peridine

(1.2 g, 20 30 equiv.) in a vial w in mcrowave reactor (Personal
Chem stry's Smth Creator) and irr t 150C for 20 mn. Ethyl formate

(3 M) was added to above mxture and irradiati
for 30 mn. Concentration of the reaction m
HPLC purification afforded |N—(1 {4-[1-(3 48

fl uoro-benzyl)-1H i ndazol - no] pyr 3\,1 f]
[1,2,4]triazin-5-yl nmet hyl

=" N

\ N\N/)

10 [5-(4-Dimethylamino-piperidin-l-ylmethyl)-pyrrolo[z,l-f][1,2,4]triazin-4-yl]-[1-
(3-ﬂuoro-benzyl)-1H-indazol-5-yl]-amine
Sodium cyanoborohydride (5 mg, 2 equiv.) was added to a solution of [5-(4-amino-
piperidin—l-ylmethyl)-pyrrolo[Z,l-ﬂ[1,2,4]triazin-4—y1]—[1—(3-ﬂuoro-benzyl)—1H-
indazol-5-yl]-amine (20 mg, 0.042 mmole), acetic acid (3 uL), and 37% formaldehyde

was continued at 135C
foll owed by preparative
42172 PCT/ US02/ 36528

15 (7 uL,2 equiv.) in DCM (0.3 ml) at 0°C. After 0.5 h, the reaction was removed from
the ice-bath and, after an additional 4h, was diluted with DCM and made alkaline with
saturated NaCOj; solution. The organic layer was dried (Na;SOs4) and the solvent was
removed. The title compound ( 4 mg, 8%) was isolated by preparative HPLC. MS:
499 (M+H)*; HPLC Ret Time: 1.04 min (YMC ODS-A C18 S7 3.0 x 50 mm

20 column, 2min gradient, 5 ml/min).

Example 88
: A
N
Q {7
ey
P
e
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pi peridin-4-yl)-formam de (71 ng, 36% . This was dissolved in dry THE (0.3
m ) and added dropwise to a stirred solution of LiAlH4 (1Min ether, 0.57
m, 4 equwo.ggo2iMater (0.5 nL) was slowy added after 20 PCTArR92/B47R8tit] e
conpound (16 ng, 23% 5 was isolated by preparative HPLC. Ms: 485 ( MtH) +;

HPLC Ret TE"{?JFI%OIQZH@HM X1k azdl-5-yi]- Gl (meT-piiid idiolylrgmine) methyt: ent, 5
m/mn). arrpe87r-(5 NF NHNN NN 18} ]

[ 5- (4- Di met hyl ani no- pi perpyiirelol2, I Hb2hirIazii Aybl-gmne 111 2 4] tri azi n- 4-yl
]1-11 (3-flyor.o-be | ),- in Syl i_EL i obor ohydri de (5
ng,[ 2( equii}lm}l%’s‘{lé{gd@d&gluo g%é]%’pf%ﬁh 1%@?5?%@%9%%%&@[1 yer! (

pi peri di n.-fi.[qyj,mjzﬁi}%ﬁ})j:ylﬂméﬂgylf}loe[rﬁn&)u%i]peridilrl;1—ciarboxylig acidI teré—butyl ester was (20
1,2,4]triazin-4- -[1-(3-fluoro-hbenzyl) - i.ndazol - 5- ;am ne ,
042 Birolaspyeriesés (4145 PuomeienrabraPaP b RS BR AR 10 " el )
in DCM (0. ar . r - i aawretutlyt ester t h

i ce- bat g} aﬁiH{E’%?‘i‘%%"?é%hé@%‘&ﬁi %lna?la%r,l&) gérg?ﬁt%g)dﬁ?%ﬁm\/l anlélﬂymader ©

al kal i ne Wyhiah widlehil QEthNEIQOR: 670! forilhio givh ¢heotittpaerinapduag es av@lid dri ed

(Na2SO4) and the sol vent was _renoyved. i.tle 0 4 =P was

i sol at ed bipvpralyield 87 % MPLESS MEHH) 4§ELHQ§%%¥mCF&§%%wém36%%§ nmn (YMC
ODS- A C18°ST° T 20 ;¢ gl M/mhigy adient, 5 m/min). Exanple 88 H
N\ NF W~NC§F C l%%ﬁgg#%g}%l%gﬂj%n / US02/ 36528

[ 1- (3-f¢g uor o- benzyl ) - 1H i ndazol -5-yl ] -{5-[ (et hyl - pi peri di n-4-yl - am no) - met
hyl]- Example 89

N—N ¢ “F
Lol W L
H N HN
5
9

[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-{5-[4-(lH-tetrazol-5-yl)-piperidin-1-
ylmethyl]-pyrrolo[2,1-f] [1,2,4]triazin-4-yl}-amine

15 A mixture of 1—{4-[1—(3-ﬂuoro-benzyl)-1H—indazol-5-y1amino]—pyrrolo[Z,1-
f][1,2,4]triazin-5-ylmethy1}-piperidine-4-carbonitrile (145 mg, 0.3 mmole), sodium
azide (59 mg, 3 equiv.) and ammonjum chloride (48 mg, 3 equiv.) in DMF (0.6 mL)
in a sealed vial was stirred at 100°C for 20 h. The reaction mixture was cooled to RT,
diluted with DCM, washed with water, and dried (N 2,S04). Removal the solvent

20 followed by radial chromatography (2 mm silica gel plate, gradient elution with DCM
containing 2 to 7% 2 M NH; in MeOH) afforded the title compound as a solid (38
mg, 24%) ; MS: 524 (M+H"; HPLC Ret Time: 1.13 min (Xterra 3.0 x 50 mm S7
C18 column, 2min gradient, 5 mi/min).
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pyrrolo[2,1-f] [1,2,4]triazin-4-yl}-amne Simlarly,

4- ({4-[1-(3-fluoro-benzyl)-1Hindazol - 5-yl am no] - pyrrol of 2, 1-

f1[1, 2, 4] tWOR0421B2 y| met hyl } - am no) - pi peri di n- 1- car boxyl i ¢ pagjtdoi/sysbg but yl
ester was 5 convertet to

4-({4-[1-(3-fluoro-benzyl)-1H i ndazgianmsiybam no] -pyrrolo[ 2, 1
f1[1,2,4]triazin-5-ylnethyl}-methylmamno)-pi peridin-|-carboxylic acid
tert-butyl ester which was treated with TFA at//0§ for | h to give the title
conpound as a solid (overal leld 37% . M5; (MrH) +; HPLC Ret Ti me:
095mn(YNC30x50 mm SAC18 col u ‘ Fent, 5 mM/mn). 10
Exanple 89 N-N\ / N \~V )
[ 1- (3- Fl uor o- benzyl) 1H i naegzol N 1Htetrazol -5-yl)-pi peridin-|
ylmethyl] -pyrrolo[2,1-f] [1,7274] t -4-yl}-amne 15 A mixture of
1-{4-[1-(3-fluoro-benzyl)- 1H—|nd \I 5 yl am no] - pyrrol o[ 2, 1-

fl1[1, 2,4]triazin-5-yl rrethyl} pi perd -4-carbonitrile (145 ng, 0.3 nmole),

sodi um azjde (59 ny, ni_um.c iv.) in
BVF (0. 6 ey - Rillicpdtdldis 3w£-§9@%ﬂ‘*6@araqlo%ﬁ@if§4 BRI on
m xture was cool ed to RT, ﬂu@k&-ﬁ& l)\l‘llfllinm-s\lﬁ}ibﬁﬁhé’\ﬂth water, and dried
(Na2SO™4). Renoval the soI vent 20 | owed by radial chromat ography (2 mMm
silicaXel plate, gradient elution W|th DCM containing 2 to 7% 2 MNH3 in
MeOH) afforded the title conpound as g solid (38 ng, 24% ; MsS: 524
(MtHy); HPLC Ret Time: 1.13 mn (Xterra 3.0 x 50 mm S7 C18 colum, 2mn
gradient, 5 m/mn). -50 WO 03/ 0421?1»1 P N/HUSOZI 36528 Exanple 90 E F F

\——
A.Preparation of 6,6-Difluoro-[1,4]diazepane

Tertrapropylammonium perruthenate (0.75 gm, 0.05 equiv) was added to a stirred
suspension of 1,4-bis-(toluene-4-sulfonyl)-[1,4]diazepan-6-ol (13 gm, 30.7 mmoles,
10  Saari et al., J. Org. Chem., 1971, 36, 1711), N-methylmorpholine N-oxide (5.38 gm,
1.5 equiv) and crushed 4 A molecular sieves (20 gm) in dry DCM (100 mL). After
1.5 hr, this was poured onto a short column of silica gel and eluted with a mixture of
10% EtOAc in DCM to give 1,4-bis-(toluene-4-sulfonyl)-[1,4]diazepan-6-one (8.9
gm, 60%) as a white solid: 'H NMR (CDCls) 8 2.44 (s, 6H), 3.71 (s, 4H), 3.91 (s, 4H),
15 7.32(d,4H, J = 8.1 Hz), 7.65 (d, 4H, ] = 8.1 Hz). A solution of this ketone (8.9 gm,
21.1 mmole) in dry DCM was cooled in an acetone/dry ice bath and DAST 8.4 mL, 3
equiv) was added over 5 min. The reaction was allowed to warm to RT and, after 20
hr, it was cooled in an ice bath and water was added dropwise to decompose the
excess reagent. The pH of the aqueous phase was adjusted to 10 with ag. NaOH
20  solution and additional DCM (300 mL) was added. The organic phase was separated,
dried (Na2S04) and the solvent removed. The residue was crystallized from
acetone/water to give 6,6-difluoro-1,4-bis-(toluene-4-sulfonyl)-[1,41diazepane (6.47
gm, 69%) as fluffy white crystals: 'H NMR (CDCls) & 2.44 (s, 6H), 3.41 (s, 4H), 3.68
(t, 4H, T = 12.3 Hz), 7.33 (d, 4H, ] = 8.0 Hz), 7.64 (d, 4H, J = 8.0 Hz). A solution of
25  the difluoride (3.41 gm, 7.75 mmole) and phenol (2.9 gm, 4 equiv) in a 30% solution
of HBr in HOAc (50 mL) was heated at 60 oC for 6 hr. The reaction was
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HNN HN' N, J N [5-(6,6-Di fluoro-[1,4] diazepan-1-ylnmethyl)-pyrrolo[2, 1-f]
[1,2,4]triazin-4-yl] -[1-(3- fluoro-benzyl)-1Hindazol-5-yl]-amne 5 F F
f)~ HNANWQAO3IP$2dar ati on of 6,6-Difluoro-[1, 4] di azepane pCT/US02/36528
Tertrapropyl amroni um perrut henate (0.75 gm 0.05 equiv) was added to a

stirred  susBefehaNarf ihd rébidvieSvdstsatpeanst i esahblan\depoditlihd biti MBepdrof6- ol (13
gm 30.7 moles, 10 Saari et al., J, Og. Chem,ﬁéls_)?l 36 17i:b),

N- et hyl m,mdaiﬂlmore-[maﬁaazr@a(wsmetagmhdl(lsﬁ%egmsi TP rhis $alis(000 me. A0fo! ecul ar

si eves (20 in dr Al L er i &fmed onto a
short col u‘iﬁ‘ﬂﬂ%ﬁ) V%?Sﬁ“gpae%% &;ﬁgompggﬁvél ? ﬁqéﬁ%@ggﬂég@ﬁdﬁ% Et OAc in DCM
to give 1,gadicielatiuginGng - The fesuliihg sdlitich wasdeiedthibuginge Vea®Megay 609 as

a white solid: 1H NVR (CDC13) S 2.44 (s s - 4H) . . 3.91 (s, 4H),
15 7. 32 ( dBonBluy S€Xgcartridgy folloveng hydlo %P?E}@‘g. %ﬁé@:uow%ﬁww 8t this
ket one (8.9 | i M ' iReeicme/ dry ice
bat h and D%@@dﬁk@ewg%%%e%v%ﬁs add\ggégggghg&n‘? f;]NH‘?'ﬁg reacti on was

al | owed t oR¥R6VA10D tHRsoRveets Iafi ftets aAil (P11 mig 76%)s FHDIMRI (CPCn 828 Gat h and
wat er was added dropwi se to _deconpose the excess reagent. The pH of the
aqueous phdidk 3vdstadl.dst B398 10 with ag. NaOH 20 sol ution and additi onal
DCM (300 nL) was added. The organi c phase was separated, dried (Na2SO4)
and the sol vent renoved. The residue was crystallized from acetone/ water
to gi VE) 6, 6- db.f Preparation ob[%5(6,6-Diflaore-[4,4diatepap-1-ylmethybipyregleRel-(6. 47 gm

69% as fluff I rystals; 1 2. 44 6H)... 3. 41 , 4H),
3. e/os (t, aH, 3 Hé.“i‘r'%ﬂﬂ,"“ﬂlséd?‘ ,“"E{l[%[e)gz _3'&?’0"@?‘,’1(5?’?’&2?3’3? 4H, SS: 8.H2)
Hz). A solution of 25 the difluoride (3.41 gm 7.75 mol e) and phenol (2.9

gm 4 equiv) in a 30%solution of HBr in HOAc (50 nL) heajed at 60 oC
for 6 hr. Abelutienof msthanasnlfonic anbydridedd ¥4 w2, pEEIBSODN 0.008hE®AE 1 at ed

and the regdye, WRSLIYSBE Pﬂﬁj—(é—ﬂu&%ﬂ%ﬂ?}l)—ﬁﬁ-iﬂ&&%f-%iylérﬁﬁoﬁ)-b?ﬁﬁgﬂ,ﬁ-a| t of

15  f][1,2,4]triazin-5-yl}-methanol (78 mg, 2 mmole) in dry DCM (1.4 mL) at 0 °C under
nitrogén followed by triethylamine (0.140 mL, 5 equiv.). After stirring at 0 °Q for 1hr,
6,6-difluoro-[1,4]diazepane (82 mg, 3 equiv.) and 1,2 dichloroethane (2 mL) were
added. The reaction mixture was transferred to a microwave reactor (Personal
Chemistry’s Smith Creator) and irradiated at 65 °C for 50 min. Removal of the

20  solvent followed by preparative HPLC afforded the title compound as a solid (29 mg,
29 %). MS: 507 (M+H"); HPLC Ret Time: 1.47 min (YMC Xterra ODS S73.0x 50

mm column, 2min gradient, 5 mi/min).

Example 91

F A2

25 N
(i)-[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[S-(6-ﬂu0r0-[1,4]diazepan-1-ylmethyl)-
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine
Following the above coupling procedure with 6-fluoro-[1,4]diazepane (Ziegler et al.,
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6, 6-di fluoro-[1, 4] di azepane as a tan solid (1.82 gm 79% . This salt (600
ng, 2.04 mole) was suspended in MeOH (10 nmL) and ag. NaOH (0.41 ni, 10 N,
equi v) wasoadder with stirring. The resulting sol ution wgg/EHoaBedst hr ough
Vari an I\/bga 5 Bond Elut SCX cartridge followed by 10 nL of MOH.

6-Di f 1 upngs %}Ipl@@{\)gqa,z e&haﬁmcmpomd@ssmlwfwldﬂé&é MSih 50 nL of
N sol ution of OH e

I I
211y, IS+, VG Rodlisy: £3589 (AAIC Hape QESSTR0%g mh 2%, 57600 ) 1

B. Preparation ro-[1, 4] d| azepan- 1- yI met hyl ) -pyrrol of 2, 1-
f1 [1,2, 4]3?PF’£22W1I£3I91(1‘]@T i%@nﬁ?uoro benzyl ) - 1H i ndazol - 5-yl ] -anine A

sol utlon of net hanesul fonic anhydride (114 ng, 3.2 equiv.) in DCM (0.6 nl)
was added to a solution of

{4-[1-§3-fluoro-benzyl)-1Hindazol E§a‘§‘P<lfn?2ho] pyrrolo[2,1 15 f] [
1,2,4]triazin-5-yl}-nmethanol (78 ng, 2 mole) izdry DCM (1.4 nL) at 0 C
under nitrogen followed by triethylam ne (O, , 5 equiv.). After

stirring at 0 Cfor |hr, S’?Eigj‘fluoro‘[ i a €pgne (82 ng, 3 equiv.) and

2
a
6,
2
(

1,2 dichl oroethane (2 ni)
to a mcrowave reactor (Pamnson Cheggr y Smth Creator) and irradiated
at 65 C for 50 min. Renoval Me#/th 2 sol vent foll owed by preparative HPLC
afforded the title conpound as a N(29 ng, 29 %9. MsS: - 507 (MrH+); HPLC
Ret Tinme: 1.47 min (YMC Xterra ,/ol 0 x 50 mmcolum, 2mn gradient, 5
m/mn). Example 91 F/ F L H N-~N 25
(+)-[1-(3-H. {pfjopmz,yb.),eml)-mHamdhz«ﬂ-Syyl]am[igo]cmnrpl?&% 1248808 50- 1- yI e

conpl i 00 procedare w th 6. | Ry Ui tEogE; O 09 N AV o
03/042172 (5’5541&6?1031’ 43?45%13 (3. fluobbnz mmdaﬂﬂﬁ-ylﬁmnol@zyrolgﬁ%- the title

conpound as a s I'd 269 L T 33 1min
(Y% Xtoer rﬂ[lCDSuS&m}SQ/Ime@gl} ydroxy—[l 4]d12$zepal}?e— 1-car Hgoygyl leid fe%utyl

ester as described for Example 74 gave 4-{4-[1-(3-fluoro-benzyl)- 1H-indazol-5-
ylamino]-pyrrolo[2, 1-f][1,2,4]triazin-5-ylmethyl } -6-oxo-[1,4]diazepane—1-carboxyhc

acid tert-butyl ester which was deprotected with TFA to afford the title compound as

a solid (overall yield 61%). MS: 485 (M+H)"; HPLC Ret Time: 1.01 min (Xterra S7
15 3.0x50mm S7 C18 column, 2min gradient, 5 ml/min).

Example 93

N
jew, i
O/o HN
HN
=" N

[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-(piperidin-4-yloxymethyl)-pyrrolo[2,1-
20 f][1,2,4]triazin-4-yl]-amine

A suspension of 5-bromomethyl—4—chloro—pyrrolo[2,1-f_l[1,2,4]triazine (61 mg, 0.25
mmole), 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester (300 mg, 10 equiv)
and NaHCOj3 (42 mg, 2 equiv) in dry CH,CN (0.5 mL) under N was left stirring at
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um, 2mn gradient, 5 M/mn). 5 Exanple 92 o r--Q N F H N~N HN N,
4-[1-(3-Fluoro-benzyl)-1H i ndazol -5-yl am no] -pyrrolo[2, 1-f]
1,2, 4] trive@iopo817y | net hyl }-[ 1, 4] di azepan- 6-one Oxi dat i onpef/use2/3¢s2s
Ei [1-(3-fluoro- benzyl) 1H i ndazol - 5-yl am no] -pyrrol o[ 2,1 10
rt-

[

ol
{

, 2, 4]t -Slythi 6. id
) 38 e NG L St oo ¢ 2

| - ( 3- f | additernmnd NaiCO;XAR mg;lapqm-VBWeyq @Med,gl}d fpastion was lgff stirring

ert . butyl bt uichfion il PSR DEN R i SRt i deeq 20
conpound agNa,805 ! Réndvay 6f @ik lsolvbs fdll6w:8d by Mddial éi&ﬁn(awgraphy (PR CsiRes geli me:

1.01 min (Xterra S7 15 3.0.x 50 mm S7 C18 cgl um di
Exanpl €5 93plate, goodignt AutippwihPCMgontaining 0 to 3% MeOH) S a3 AL z.> MmN

[1-(3-H oo %ebf?nﬁl} 1%%@%?%%1&&62]%& of 1 BT DR AindS SiETRSPYL) - PyT ol of

2,1- 20 f] azin- am n pensi’on o
5- br ononet piperidine1-eioxgiic wﬁmérﬁ biityl g§tdr, 48 adbam |(4&mge3i%l iﬂys v@s 2Batedmol e)

L A B ARy AN e iy =

SN0 ey Bhal) OPOAIR VRCHILRAR BDORE wihed Q/'ith%atdaquaHCOg
1- (3-Fl uoro- enzy 1H1 ndazol - 5-yl am ne e&% 110 9 equiv) and additional
P

NaHCCB1¢ 42 sotgtiorR, aeddiied (N&S@Lthdﬁ%dowh@f thﬁéoh’ ovedyradiflt stirring
overni ght. cl:lrrr(])%lago%%gp y%‘ 8 Sudh g(%'ltflgte gr%&e%tm%ﬂﬁﬁdmtcgneﬁﬁﬁfé otPdd dried
% MeOH) afforded the pure amine (11 mg, 29%) as an oil. 'H NMR (CDCls) § 1.1 —
1.3 (m, 2H), 1.7 — 1.9 (m, 4H), 2.5 2.6 (m, 2H), 3.0 - 3.1 (m, 2H), 3.44 (d, 2H, J =7
Hz), 4.85 (s, 2H), 5.59 (s, 2H), 6.55 (d, 1H, J = 2 Hz), 6.8 — 7.0 (m, 3H), 7.2 - 7.5 (m,
15 4H), 7.97 (s, 1H), 8.05 (s, 1H), 8.20 (d, 1H, J =2 Hz), 9.70 (s, 1H); MS: 486 M+H)";
HPLC Ret Time: 1.35 min (YMC S7 C18, 3.0 x 50 mm, 2 min gradient, 5 mL/min.

c
1
[

4-
f]

te
4-

Examples 94 to 116

20  The follow ether analogs were prepared using the procedure described for Example
93. When the starting alcohol did not carry a Boc protecting group, the deprotection
step was omitted. Alcohols that that carried a primary or secondary amino group were
first converted to their N-Boc derivative using di-tert-butyl dicarbonate according to
general literature procedures (T. Greene and P. Wuts, Protective Groups in Organic

25  Synthesis, 3" edition).

. N
@
R HN

=" N
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(Na2S™4) .
silica gel

Renoval

5 pl at

of the solvent foll owed by radial
gradient elution with DCM containing O to 3% MeOH)

€,

af f or ded 4WP43[042173-

chr omat ogr aphy (2mm

: PCT/USOZ/36528
fl uoro-benzyl)-1Hindazol -5-yl am no] -pyrrolo[2,1-f][1,2,4]triazin-5-ylnmetho
xy}- piperidine-IFcarboxylic acid tert-butyl ester as a qm(:zliet 339 .
This was tiedsed | with ®&mxture of DWbrojoundNamend TFA}(1gak far 40 mn
and then the solvents were rerﬂ)ved. The resi due was takeén mﬂ)n
washed w t R—sat-—at—NaHEB— 100l BRI ooy R 50\\“ al of the
solvent followed by radial <8hr aﬁa 68%9 bh 2} mnmﬁmga gel ate gr adi ent
el ution with $EMcomeohimg 0 to & ymgthy P et he pur1 anm ne (11 ng,
29% as an{oil. 1H NMR (CDO 3) Fl 1- il Bie@Rin-2)-amie 7 - 1.9 (m 4H), 2.5
-2.6 (m 2H-—3- 31—{m—2H) (o2 et —4—85—{s+| 2H),
5.59 (s, 2H, 6.55 (d, 1H, J = >[¥&%‘“°%’LH§“Z7Y‘5“/H6‘“°‘5§‘E§§ 7.2 -.7.9 (m 15
4H), 7.97 (s,93H)| 8.0Me®, 1H)| 8. 20 nehosympiylpymole Hz) |9, 2d8(s, [1H): Ms:
486 (MrH)+] HPLG Ret Tine: 1.3% m [Ql(f}fh{é;z;}‘é&z&lk&l)a&ung x 50 mm 2 nin
gradi ent, 5—m/mpn—Exanples—94-to-116— . ether—analogs were
prepared u$ing the pr ocedur% deécrﬁ'ﬁ%@@%ﬂg‘“ﬁ& r‘ﬂ?f‘-‘@“eﬁ’éug Men the starting
al cohol did n®6 ciar ryem"Boe prof epiriohlp. gl b g]riazind-ylld bt ot ¢ctib¥ stlep was
omtted. Alcoholsjthat that carfi ggor@bdgg}jl)wiydam_sg,gméaﬂ i droup were
first converted-t their N-Bogc- nri vat i i 5 i r bonat e
according {o genlerai<iteraturg TS PE e ndegol sl bang P, wat s,
Protective|G®lps| i ga iC o2' Syﬁ}tnhi@s@lsl-ylﬁb@xmﬁﬂtyl)on). NLIBHNILIN NN
-54 WD 03/ 042172 |P zFi 1 EX il d{Nanme Tinmg (nin)
[ 1-(3-Fl upro-benjzyl)-1 o r_uj_awLJ ol e nii%m'
(2- met hoxy et hoxypet hyl ) - pyg r ol 0 [22{41[T(§1F11'§’§*b°“?y}) F‘“.‘Ldaﬁ’l'ZT] friazin-4-yl]-anine
98 Ho ~~° ylamino}-pyrrolo[2,1-fI[1,2,4]triazin-5- 1.4
ylmethoxy }-ethanol
HO 3-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
99 Ho Lo ylamino}-pyrrolo[2,1-f][1,2 4]triazin-5- 1.33
racemic ylmethoxy }-propane-1,2-diol
HO o 2-(2-{4-[1-(3-Fluoro-benzyl)-1H-indazol-
100 \/\E/\/ 5-ylamino]-pyrrolo[2,1-f]{1,2,4]triazin-5- 1.25
ylmethoxy}-ethylamino)-ethanol
[1-(3-Fluoro-benzyl)-1H-indazol-5-y1i-{5-
101 <Nj‘,0 (2S)-pyrrolidin-2-ylmethoxymethyl)- 1.27
H pyrrolo[2,1-f]{1,2 4 }triazin-4-yl]-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-
102 . O/,/ , 9O (ZR)-pyrrolidin-2-ylmethoxymethyl)- 1.27
H pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine
HoN [5-{(2R)2-Amino-propoxymethyl }-
103 )\\ pyrrolo[2,1-f][1,2,4)triazin-4-y1}-[1-(3- 1.33
o fluoro-benzyl)-1H-indazol-5-yl]-amine
NH2 [5-{(2S)-2-Amino-propoxymethyl }-
104 /’\\ pyrrolo[2,1-f1[1,2,4]triazin-4-y1]-[1-(3- 1.33
o fluoro-benzyl)-1H-indazol-5-yl]-amine
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[
2. 18**

1- (3- Fl uor o- benzyl ) - 1H-i ndazol

-5-yl]1-(5 95 MeO net hoxynet hyl
[2,1-f] [1,2,4]triazin-4-yl)-am ne

[ 5- (2- D mevOys/pdrilT20- et hoxynet hyl ) 96 Me2N'~0

-pyrrolo

PCT/US02/36528

pyrrolo[2,1-f][1,2,4]triazin-4-yl]-[1-(3- 1.24
fl uoro-benzyl)-I1fL-1ndazol -5-yl]-am ne N
[ 1- (3- Fl uoro- benzyl ) - HNi ndazol { 3543-Rmnseth@FmethyDiyyelpl@ildazol - | -yl
propoxynet hyljgs 1} 33 pyriegl of 2, k]él’iél]tri[azuld,gl] Al BEh@s bz Y | - aoone | 2-{ 4-]
1- (3-Fi uord-benzy ) - 1H i ndgzol -
yl ani no] -pyrrol o[ R, 1-f][!, ,4]tr.az.n1§1m¥ﬂﬂ5y9PWEThoxy }-ethanol HO
3-{4-[1-(34Fl uorot benzyl)-1H-i ngazol -5- 99 HO-, O
yl am no] -pyrrol o[ R, 1-TH[ 1, 2,4]tfiazin-5- 1.33 racemc
yl met hoxy} -{propang- 1, 2Nei ol 2-( 2 34oio-feBzyP 1 Homdozob®iit44- )l - 1H-i ndazpl 100
HO-H-O 5-yllanjggol t pyr{ol 902, 1- 11 1, 2;dblitipaafeiomedyi?> Y| MELBAXY |
-et hyl am nﬁ») [ﬂe({aiﬁaqol (3w F uqbro- %pé%zlg %e Ogme yz%l 54yl]-[5 101 ~O
(2S) - pyrrolli di n- 2}yl net hoxyﬂet hy| prrolo[Hh 1] 1@‘1]“‘&2‘“'4 -yll-amine
pyrrol o[ 2,1-f][1, @, 4]BFF8Zi n-4-yI ] - ani ne
[ 1- (3- Fl uorfo- benzyl ) -1 ndazol {5-yl]-[5- 102 NIsj~/O
(2R) - pyrrolji di n-2; yl ngt h 'S'<ymet hy [1-63-Flyogobepkypyt Hrimlag]-2y1-LF- |} [
1,2,4]triazi npfyr y| ] - ald pe—H2N [5 {qﬁﬁﬁ%za Hkﬂ@gﬁk@ﬁpxynftthB8103
pyrrolo[2,JT-f][1, , 4] triazia-4-\y ' | Z(ﬁm i"
fl uor o- benzyl ) - 1Ht i ndaggemié- yl | | Wl gzin 2‘@5”5“ ArTi no- pr opokymet hyl
} 104 pyrrqlo[2,1+f][1,2,4]triazin-4- \LI]-[I-(3 1 33 0
fl uor o- bendyl ) - 1H i ndazol -5-yl ] {am ne -55 WD 03/ 042172 RCT/ US02/ 36528
HO 3-{4-[1~(3-Fluoro-benzyl)-1H-indazol-5-
108 \\ ylamino]-pyrrolo[2,1-fl[1,2,4]triazin-5- 2.15"
o ylmethoxy }-propan-1-ol
HN [1—(3‘-F1uoro—benzy1)-1H—indazol-5-yl]—[5-
109 Q {(38)-pyrrolidin-3-yloxymethyl } - 1.24"
i) pyrrolo{2,1-f1[1,2,4]triazin-4-yl]-amine
HN [1-(3-Fluoro-benzyl)-1H-indazol-5-yI}-[5-
110 \:2 {(3R)-pyrrolidin-3-yloxymethyl }- 1.24"
o) pyrrolo[2,1-f][1,2,4]triazin-4-y1]-amine
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-
HN . *
111 & (piperidin-4-ylmethoxymethyl)- 1.35
(o] pyrrolo[2,1-f1[1,2,4]triazin-4-yl]-amine
2-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-
112 HOYSOH | inal pymrolol2,1-1[1,2 4ltriazin5- 1.41
o} ,
ylmethoxy}-propane-1,3-diol
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H2N [ 5- (2- Am no- et hoxynet hyl )-pyrrolo[ 2,1 105
f}[1,2,4]triazin-4-yl]-[1-(3-fluoro-benzyl)- 1.29 O 1H i ndazol-5-yl]-am ne
H N [1 (¥Ghyenv2benzyl ) - 1H i ndazol -5-yl]-[5- 106 0__ ~ PCT/US02/36528
(pi peridin-3-yl methoxynethyl)- 1.34 O pyrrolo[2,1-f]
[1,2,4]trifzin-4-fyI]-anine racemc NH [
1-(3-Fl uor(ﬁ1 benzy] ) - 1H i ndazol - b- W—(P-[F@eﬂm?hil(omqp@rymdthﬂ)-z-yl met hoxyjnet hyl ) -
1.38 racef @ pyrr o&o[ 2 LB [ edlifzf.gbomdeldyiamiae | HQ o5+
3-{4-[1-(3{Fl uorot bert - in
yl amino] -pyrrolo[R, 1-f][1, 2, 4] t¢i ﬁ‘i‘ir‘h %‘Zyl)zlf%[‘gd‘az"l'séumt hoxy} - pr op@an- | - ol
HNN [ 1- ( 3- Fl uor o-penzyl )-1Hi ndazol -5-yl]-[5- 109
{(3S) - pyrrj)l I di n-B-yl oxynmethyl}1 1.24* O
pyrrol o[ 2, 1-f]1[ 1, B, 4] tri azi n- 4- VI[j-(atinine budhtyfrethy)-pyrrolof2,1-
1- (3- Fl uor ¢- lﬁqzy ).:, NApetagoP- 'mgllqu rézu;LiQx h(@ﬂ)mmsén&m I dli] (843
yl oxynet hyl } - 2B* %70 pyrrol of 2 ? % azj n-4-yl]i-am ne |
1- ( 3- Fl uor ¢- benzy ) - 1H i ndazol - > yl]- [lglﬁfiaz Elyléérr‘”i "i n- 4- yI met hoxyngt hyl ) -
1.35* 111|HN O pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amne| 2-{4-{1
-(3-Fluoroqibenzyl)-1H i ndazol -5 112 X 5=AHidno-2,2-dimethyl-
ylam no] -pyrrolo[R, 1. -f]k]., 2, 4]triazin | met hoxy
} - propane- 1, 31di o] 1,R6 08/ 0421729‘%1‘%%%}’%%%% 2.1k
[ 5- (3- Di mef hyl ami ho- pr opéxynet hy Kij1.2.4]triazin-4-yl]-[1-(3-fluoro-benzyl)-
1H-indazol-5-yl]-amine
[5-(4-Amino-propoxymethyl)-
116 HaN _A~° pyrrolo[2,1-fI[1,2,4]triazin-4-yI}-[1-(3- 1.98**x*

fluoro-benzyl)-1H-indazol-5-yl]-amine

rate of 4

flow rate of 5 mL/min.

time and a flow rate of 5 mL/min; with a

ml/min.

Unless otherwise indicated, HPLC Retention Times were determined using a
YMC Xterra ODS S7 3.0 x 50 mm column with a 2 minute gradient time and a
HPLC Retention Times marked with a ™ were

determined using a YMC C18 SF 3.0 x 50 mm column with a 2 minute gradient

c¥¥gy

YMC C18 SF 4.6 x 50 mm column with a 3 minute gradient time and a flow
rate of 4 mL/min; with a “***” on a YMC Xterra C18 S5 4.6 x 50 mm column
with a 3 min gradient time and a flow rate of 4 mL/ min, with; with a “**¥*” on

a YMC Xterra C18 S5 3.0 x 50 mm column with a 3 min gradient and a flow

were determined using using a
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113 pyrrolo[2,1-f][1,2,4]triazin-4-yl]-[1-(3- 1.95***

fl uoro-benzyl)-1Hindazol -5-yl]-am ne

[ 5- (4- Ami WO bafeqaxRenet hyl ) -pyrrolo[2,1.- 114 H2N '- 0 f][ PCT/US02/36528
1,2,4]triazin-4-yl]-[1-(3-fluoro-benzyl)- 1.84**** 1 Hindazol-5-yl]-am ne
[ 5- (3- Ami no- 2, 2-di met hyl - propoxyngtfiyhpledyyrol o[ 2, 1 115 H2N o 2.12***  f]
[ 1,2,4] triazin-4-yl]-[ 1-(3-fluoro-benzy 1 Hindazol-5-yl] -am ne

[ 5- (4- Am no- propoxynet hyl )- 116 H2Npyrrol o[ 2,1 -f
[1.,2,4]triazin-4-yl]-[1-(3-—-L.98*** fluorq-bghzy 1 Hindazol -5-yl]

-am ne Unl ess ot herw se i[’@ed HPLC R nthpn Tiyes were determ ned
using a YMC Xterra ODS S X @0 mM,eoN Aith a 2 ninute gradient tine
and a flowrate of 5 ml/nin. HPLC Retehntion Times marked with a "*" were
determ ned using a YMC C18 SF 3.0 colum with a 2 m nute gradi ent
time and a flowrate of 5 ni/mn; "**" were determ ned using using a
YMC C18 SF 4.6 x 50 nm col um vmth a 3 Yinute gradient tine and a flow

rate of 4 nid {B.FIudYotenzyl)-1H-Indx20BS ymsmm}mofm&nﬁﬁwhﬁeﬂmsymaﬁ.yt)m um
with a 3 mn gradient tine and a flowrate of 4 nL/ mn, with; with a

"kxxx" on a YMC Xterra CPareol2,bflll.24ltriazind-yHamiven a 3 nin gradient and

a flow rate of 4 nL/mn. -57 WO 03/042172 PCT/28§02/ 36528 Exanple 117 N ¢
HN, / ~~ HN N N
2S)=

([ 1- (3- Fl uor o- benzyl ) - 1H- i ndazol - 5- ylj@ﬁ}“

)- HO HN /

Q?/g,q
N

A. Preparation of {4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-
pyrrolo[2,1-f][1,2,4]triazin-5-yl}-methanol
A mixture of crude 5-bromomethyl-4-chloro-pyrrolo[2,1-f][1,2,4]triazine (3.69 gm,
0.015 moles and NaHCOj3 (2.51 gm, 2 equiv) in a mixture of acetonitrile (50 mL) and
10  water (5 mL) was stirred under a N, atmosphere for 3 days. This was treated with
Na,SO, and then with 1-(3-flurobenzyl)-1H-indazol-5-ylamine (3.24 gm, 0.90 equiv)
and NaHCO; (1 gm) and left stirring for 18 hr at RT. The reaction was filtered and
the filter cake was washed with DCM (100 mL). The filtrate was concentrated and

r phol i n- 2-yl met hoxynet hyl

silica gel chromatography (elution with 30% EtOAc in hexane) of the residue gave the
15 title compound as a tan solid (3.78 gm, 65% yield): 'H NMR (CDCl3) § 3.03 (t, ] =
5.9 Hz, 1H), 4.98 (d, J = 5.7 Hz, 2H), 5.55 (s, 2H), 6.76 (d, J = 2.7 Hz, 1H), 6.83 (d, J
= 9.0 Hz, 1H), 6.98 — 6.90 (m, 3H), 7.43 (d, J = 2.5 Hz, 1H), 7.51 (dd, J = 2.1, 8.8 Hz,
1H), 7.96 (s, 1H), 8.03 (s, 1H), 8.22 (s, 1H), 9.91 (s, 1H); MS: (M-+H+); HPLC Ret
Time: 2.38 min (YMC C18 S5, 3.0 x 50 mm, 4 min gradient, 4 mL/min.
20
B. Preparation of ([1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-({2S}-morpholin-2-
ylmethoxymethyl)-pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine
Thionyl chloride (18 1L, 1.1 equiv) was added to a solution of {4-[1-(3-Fluoro-
benzyl)-1H—indazol—S—ylamino]—pyrrolo[2,1-ﬂ[1,2,4]triazin—5—y1}—methanol (80 mg,
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pyrrolo[2,1-f] [1,2,4]triazin-4-yl] -amne N HOHN/ I 5 NN 3- A
Preparation of {4-[1-(3-Fluoro-benzyl)-1Hrindazol -5-yl am no] -

pyrrol of 2, WOf0B/0p72 4] tri azin-5-yl}-methanol A mixture of @cyAR02/36528

5- brononet hyl - 4-chl oro-pyrrolo[2,1-f][1,2,4]triazine (3.69 gm 0.015 nol es

and NaHCOBy 685 5n6l8) inkdr WM X4 iil)at RTX tAftee 10fmiac@SpoitlydidxgmeBylmi) and 10
water (5 nL) was stirred under a N2 atno

Inde sphere for 3 d This was treated
with Na2somommlmhéﬁcmqumhqaf(léterrt-bvtbsb@#ﬂﬁ%-?’m&ﬂé&&t‘%%%ﬁ%ﬁ% 3. 24 gm

0.90 equiv nd NaH nd | ef.t I rri rya . Ahe
reacti gn V\és [’f‘?t‘?rf’éycé‘%??i?é# 3?’[?@513i“r%sea§d%daﬁ$é’ll"w§§ B\?vgslﬁ%‘éj(\%g? HDB%%H ‘).
The filtrahg.\asheHNCENALE H1RGt ¥a rentdvel Gad gitica gardnfeamggxapﬂwof(tae ution with
30% Et OAc i n hexane) of the residue 8ave the 1

) title conpoun S a tan
solid (8. 78sigue (§8deyt ditdn with0tpFOP in §exangpafferded 2-44-[37(8*11%&91’0%1) ,
4.98 (d, J =57 2 55 17 Je= . 6.83 (d,
792 8% I-Ee,nzmj%ﬁlzé‘.“?é‘ﬁgs‘%ﬁa@g“"(]%@"ﬁﬁbﬂ’qﬁiﬁf]&?ﬂzﬁ“} %Yﬁ?ﬁﬂﬁ?ﬂe{%@ 7.51 (((:Id,
by “ob (g esta sl Buciog Syt R %
- (3- Fl ugr, - g :
yl met hoxyrr%ts%lﬁ%?1 %r@%%ﬁ%{aﬁ?ﬁ {Vﬁ@é 4it r? azi nl?l?m;F% iaallrer:i?tr?eW'Il'thhi_rl(:)l?f;/I(
chl orite (hi)plftet 90 neguhe Jolvems wednadmpyedansithe rdsisiye gfas dissplyed 3 Fi uor o-
b 1) - 1H-i | - 5-yl ami nol.; | F1L1.2 4ltriazin- - et hanol
(80 vy BNt B waevipbedineh BT IaCO, ot ld &) Bfusic g 4, "IV
RT. After é%dﬁNhZ?%)%mzh@WMMyd.-Pmahoh by preparsivb HPYIA mdatberd
.3 gy

tert-butyl ester , 1.5 equiv, H Yanagi sawa et @I 3 I_l§ racycl es,
1993, 35, mOBl phigaeategtaphy (L arn silisa sphpluergradienieluiiqn with 9t 4%, }‘? @ ter 72
hr at RT, the Ve S.I  Jal o G ! he 5
residuc ( gradeCR ERIRYE< FERYE o ABENY) i W RS S RIRRCDED 8
[2-1 { 421- EﬁlSI ( Sz.Ehuozsss l(Iﬁ?fl?ri]yB)GSl{%B?dﬁm{} }3365L|8_rﬁ§t(«11,~4@,r4.37 @l[ 2H).-5.38 (SE butl
, 2, ri azi n-5-yl met hoxyme - or ine-4-car iGnagi ert-buty

ester (60 Zd) Wl@ﬂe‘rl% H)éi\)é{) \§l§§ (@Mw%z 115, 69828 ¢m, 2H): G,

7.20 (m, 3H), 7.48 (d, J = 2.5 Hz, 1H), 7.58 (dd, J = 1.8, 8.8 Hz, 1H), 7.94 (s, 1H),

8.19 (s, 1H), 9.58 (s, 1H); MS: 488 (M+H)"; HPLC Ret Time: 1.65 min (Xterra C18

S5, 3.0 x 50 mm, 3 min gradient, 4 mL/min).

20 .
Example 118
N
Qe i
\\\\\ o HN
HzN’O XN
o
[trans-5-(4-Amino-cyclohexyloxymethyl)-pyrrolo[2,1-f][1,2,4]triazin-4-y1]-[1-(3-
fluoro-benzyl)-1H-indazol-5-yl]-amine
25 ”

The title compound was prepared from (trans-4-hydroxy-cyclohexyl)-carbamic acid
tert-butyl ester in a similar manner: MS: 486 (M+H)*; HPLC Ret Time: 2.13 min
(Xterra C18 S5, 4.6 x 50 mm, 3 min gradient, 4 mL/min).
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HPLC Ret Tinme: 2.69 mn (Xterra C18 S5, 3.0 x 50 mm 3 mn gradient, 4
m./mn. A solution of this material in DCM (2 nL) was cooled to OC and
treated WWROIPRIFZ 10 nL). After 90 min, the solvents wereciapys@and the
resi due was dissolved in DCM This was washed with saturated NaHCO3

sol ution and the organi c phase was Eximpe11Na2S04) and the sol vents
renoved. Purification by preparative HPLC and then. radial chromat ography
(1 mmsilica gel plate, gradient elution with Q 300 NH3 (2N in MeCH) in
DCM gave the title conmpound (30 ng, 60% yi : I\/R(CDClB) S 15 2.84 -
2.58 (m 4H), 3.65 - 3.35 (m /4 d), 4.87 (s, 2H), 5.58
(s, 2H), 6.54 (d, J = 2.5, 9.5 Hz, 1H), 6.98 - 6.90
(m 2H), 7.32 - 7.20 (m 3H), '7.48 d lJ = 2.5 Hz, 1H), 7.58 (dd, J = 1.8,
8.8 Hz, 1H), 7.94 (s, 1H), 819(\1PI)N 9.58 (s, 1H); MS: 488 (MtH) +;
HPLC Ret Tine: 1.65 min (Xterra Cl N§§J3 0 x 50 rrm 3 mn gradient, 4
m./mn). 20 Exanple 118 N / | i 10 HN HZN ,

[trans-5- (4{5d@+mnnyn2ﬂmm+mpmmﬁ}th)’l) -pyyrolol 2l ml,zrﬁtﬂtr}azp&%'lhl]l -(3-
t 4-yl] - [1-(3- 25 The titl
riazin-4-yl] [ 1-( ﬁ % Wa‘ ag(ﬂgﬂ]aim y¥b1-amne e title

conpound was pr epar ed fro “(Of? exyl ) - carbami ¢ aci d
tert-buyyl ester in a simlar nanner: Ms: 486 (MtH)+; HPLC Ret Tinme: 2.13

mn (Xterra C18 S5, 4.6 x 50 radi e /m
03/ 042172 réenmmza/f%@@@m%cbln&nbuqrfw% H%Ql%ﬂthﬂﬂo byrroiarz 1
f1[1,2 4ltriazin-5-ylmethylester (100 mg, 0.24 mmol), (2-hydroxy-1,1-dimethyl-ethyl)-

carbamic acid tert-butyl ester 156 mg, 3 equiv) and DIPEA (62 UL, 1.5 equiv) in dry
acetonitrile (0.2 mL) in a vial was placed in a microwave reactor (Personal
«10  Chemistry’s Smith Creator) and irradiated for 10 min at 109°C. The solvent was

removed and the residue was taken up in dry DCM (3mL) and cooled to 0°C. TFA (3
mL.) was added and after 1.5 hr, the solvents were removed. The residue was
partitioned between DCM and saturated NaHCOs solution. The organic phase was
dried (Na,SOy) and the solvent was removed. Purification by radial chromatography

15 (1 mm silica gel plate, gradient elution with 0 to 5 % MeOH in DCM) gave the title
compound (13 mg, 12% yield): MS: 460 (M+H)+; HPLC Ret Time: 1.34 min, YMC
Xterra ODS S7 3.0 x 50 mm, 2 min gradient , 5 mL/min).

Example 120
20 (1-Benzyl-1H-indazol-5-y1)-[5-(2-methoxy-ethoxymethyl)-pyrrolo[2,1-
fi[1,2,4]triazin-4-yl]-amine

N :
N
\0/\/0 HN/©://
%AN
Cho

A suspension of 5-bromomethyl-4-chloro-pyrrolo[2,1-f][1,2,4]triazine (50 mg, 0.202
mmole and NaHCO3 (75 mg, 4.4 equiv) in 2-methoxyethanol (1.0 mL) under N, was
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[ 5- (2- Ami no- 2- net hyl - propoxynet hyl )-pyrrolo[2,1-f] [1,2,4]triazin-4-yl]
-[1-(3- fluoro-benzyl)-1Hindazol-5-yl]-amne 5 A mxture of acetic acid
4-[1-(3- fwoasm4tienzyl ) - 1H i ndazol - 5-yl am no] - pyrrol o[ 2, 1- PCT/US02/36528
f1[1,2,4]triazin-5-yl nethylester (100 ng, 0.24 mol), .

( 2- hydr oxylefk,stirigretRT Foréttiny The regetidpanascdibiedawite DOV axraced afh WaEr ny, 3

equiv) and D P 2.1, 1.5 equiv) | r L etk .2 nm) in a vial

was pl acedaqdrﬂrm%@vi{e@é{%togrtﬂ? ?93‘(%5%6(9 28%9%%(%1%%%)35 Smith Creator)

and irradi ahggyrﬁgh{;l}-%g&m(&g%{-)fﬁPﬁﬂltriﬁﬂﬁefi‘”l HRN849as ar @ho MR CDRds)r esi due
r

was taken up I'n and cooled to 0C. TFA 83 L ﬁﬁ ded and
after 1.5 BBAO(BSERBWINS 4HBHOG endilkd.05Te 1 HekT & m%r§2(%wal 1 dned

bet ween DCM and sat urat ed NaHCO3 | ution..~T i > was  dried
(Na2SOf) aHa)-Bakd SolHb sV\ﬁ@“%‘%rfrBﬁ‘g'ﬁ. O%BT(?TIE%P&(Y%& Eé/)&r aglsa @(i::r d(zlrrat ogr aphy
15 (1 mm sl | f1@iazi i ®ouhinele) WAHICO , YedleOHridn] - ave
the(ti tle b%%%%%ﬁ?[?’?%]ﬁlgﬂﬁ%ggﬁ)@g(% VE: )460 éwﬁf-?)xfg H(Ig%% Ret TDCM % 34
mn, YMC bemeyi-AHODS®I-5310mine §65 mg, 12eqnty, picagicd it thesame manaeT aséz% e 120

20 (1-B | -1 Hi : 5y ) [5- ( 2- 2 l(ol52, 1- f
(1, 2, 4] (1 Bpome oy B gl tiERRE b VTR B by G O O
5- 3r ﬁa rra rcr:lét3 H]Eﬂ%gﬁ]asqgﬂt gﬁlz'm@mt Rm‘l)f@;[ Qh%-mbﬁiacﬁpﬁrwas idﬂllztiedew(hElDCO My washehwith yyp| e

, 4.4 equiv)_in 2- oxye 0 : s
?20 WOL@3/ W&M?Eng slecir) Owg%mmwaégf t tSPIE(’FPﬂ‘éﬂ%‘Fe%y ?agiglléh%% ?ﬁ%gﬁj eaction
was di | ut ef1 ?Q%é?ﬂi%]] ;ﬁé&&f%@dg&ﬁ oWtlda Wit BCM ebtaiidgedio(INa AKTI) Renoval of

t he sol ven or o- 2- met hoxy

et hoxynet hyfhrdeurih@pofiaet bs tid dil 21.8 g, Ra%)ndl WMR (PCBAIP. 16saHIbPI03 1H NWR
ﬂzC?Cl";’) 828@1 fﬁm,(f.%s égﬁ),%is%?s,(zrﬁ), e @G {3 us1 - 7960 ), s s) = 3
1H), 7.96 (s, 1H), 8.11 (s, 1H), 9.56 (s, 1H); MS: 429 (M-+H)*; HPLC Ret Time: 2.58
15 min (YMC C18 S5, 4.6 x 50 mm, 3 min gradient (starting with 0% solvent B and
ending with 70% solvent B), 4 ml_/min.

Example 121

\,_7/

N
W
\D’A\v,o HN/J:::I:;y
&y
P

[5-(2-Methoxy-ethoxymethyl)-pyrrolo[2,1-f] [1,2,4]triazin-4-yl}-(1-pyridin-2-
ylmethyl-1H-indazol-5-yl)-amine

20

25 A suspension of 4-chloro-5-(2-methoxy-ethoxymethyl)-pyrrolo[2,1-f][1,2,4]triazine
(24 mg, 0.099 mmole), NaHCO; (42 mg, 5 equiv) and 1-pyridin-2-ylmethyl-1H-
indazol-5-ylamine (22 mg, 1 equiv, prepared in the same manner as 1-(3-fluoro-

benzyl)-1H-indazol-5-ylamine but using 2-picolyl chloride) in dry CH3CN (1 mL) was
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5 Hz), 8.16 (s, 1H). A suspension of 4-chloro-5-(2-nethoxy-ethoxynethyl)-
pyrrolo[2,1-f][1,2,4]triazine (5 ng, 0.020 nmole), NaHCO3 (3 ngy, 2 equivV)
and 1- bewoyisaktt7z ndazol -5-ylam ne (4.5 ng, 1 equiv, prepRCIdSon3¢he sane
manner as 1-(3- fluoro-benzy T) 1H i ndazol | am_ne but benzyl

chl ori de) iaft dirsin€rSKR f:0L Br. ht;eawa@n Vas fhhst?(?( with JyCh, Wﬂﬁhea ﬂzwﬁ'ief The

reaction was,di.l t sS4
Renoval of a?‘ilg”%‘g{ﬁvaéﬁ&)f gﬁ%?/\éhv%y Fad IngfBll%\Q d\ﬁigdg}agg%()ﬂ{ah%%&%?l i c?a gel
pl ag e, gragig gfhcﬁ lgetplgﬂa %ﬂl@gﬂﬁﬁo dlmitlaDﬂMgggtaimngl%d\WMeOHf pfforded t he
product as and oi , 21 ' 13 3.16 m
4H), 4.83 ¢mpra&uqta5aﬁ@ogg48mll%)dﬁww 1@0535332%)3%73@% éﬁ%’m 8I(—|)
7.88 s, 117l +;
lpre met 10 C055Ts G, Spblerdids 3 siel e i T 2 7Rl 1)
(E>S<t arltl ngzvlyl d0 spL\Sqq@ B49(@I 1}pNgdihmszyi7tﬂ;]6 (Zﬁ!,%Hs)oVQé(ﬂ, IB)),,SWst/iH?,]n

anmpl e t hoxy- et ho
[1,2,4]tri §222:(d41Hl] (lleﬁy8%8|(lﬁ7 bH), ﬂ%aéh]yll{ Mg %&%@H)ﬁywﬁc%‘% 25 A
suspensi on h
4-chl oro- STO]?eh]e?RB%}(m%%Pée hy 8)S7ﬁ;%r()ro o[“mlzgl]mﬁradwnt(tsﬁr%nz%vrzg (24 ny,
0. 099 Ml @ sdvaie@Barddehding wih @Qfiise)veanB), b-plumiidi n- 2- yI met hyl - | H-
i ndazol -5-yl am ne (22 ng, 1 equiv, prepared in the sane manner as
1- (3-fMoro- benzyl)-1Hindazol - 5-yl am ne but using 2-picolyl chloride) in
dry CH3CN (1 nmL) was -61 WO 03/ 0421F2a Rl 13302/ 36528 left stirring at RT

for 1 hr. The reaction was diluted W washed with water and dried
(Na2S™4). Renoval of the solvent followed by radj chromat ography (1 mm

silica gel plate, gradient eI ut| on with ggntainfng 0 to 1% MeOH)
afforded the product as an'd (4 8 5@&#} 11¥ NVR (CDC13) 8 3.26 (s,
3H), 3.76 (m 4H),54.90(s , 6.56 (d, 1H, J = 3 Hz),
6.83 (d, 1H J =5 Hz), 7.18 %40(d 1H, J =5 Hz), 7.49 (d, 1H
J =2 Hz), 7.56 (m 2H),796(s 07 (s, 1H, 8.22 (d, 1H J =1
Hz), 8.59 (m 1H), 9.65 (s, 111); (M+H) +; HPLC Ret
{5-[(3R)-3-Amin0-pyrrolidin-1-ylmethy]-pyrrolo[2,1-f][1,2,4]triazin-4-yl}-[1-(3-
fluoro-benzyl)-1H-indazol-5-yl]-amine
15 A mixture of (5—benzenesulfinylmethyl-pyrrolo[2,1—f_|[1,2,4]triazin—4—y1)-[1-(3-ﬂuoro—
benzyl)-1H-indazol-5-yl}-amine (100 mg, 0.20 mmole) and (3R)-3-(N-tert-
butoxycarbonylamino)pyrrolidine; (380 mg, 10 equiv) in a sealed tube was heated at
130 °C for 35 hr. The reaction mixture was taken up in DCM, washed water and dried
(Na,SOy). After removal of the solvent the residue was taken up in DCM (1.5 mL)
20 and TFA (1 mL) was added. The solvents were removed and the residue was
dissolved in DCM, washed with water, and dried (Na;SOy). Removal of the solvent
followed by radial chromatography (2 mm silica gel plate employing gradient elution
with DCM containing 1 to 5% MeOH) to afforded the title compound as an oil (13
mg, 14%). H NMR (CDCl3) § 1.49 (br s, 2H), 1.66 (m, 1H), 2.29 (m, 1H), 2.43 (m,
25  1H), 3.69 (m, 1H), 3.87 (d, 1H, J = 13.5 Hz), 3.96 (d, 1H, J = 13.5 Hz), 5.58 (s, 2H),
6.49 (d, 1H, J = 3 Hz), 6.8 — 7.6 (m, 7TH), 7.92 (s, 1H), 8.04 (s, 1H), 8.26(d, 1H,J=2
Hz); MS: 457 (M+H)*; HPLC Ret Time: 1.15 min (YMC Xterra ODS 57 C18, 3.0 x

50 mm column, 2 min gradient, 5 mL/min).
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Time: 1.30 mn (YMC ODS-A C18 S7, 3.0 x 50 nm 2 mn gradient (starting
wth 0%solvent B and ending with 70% solvent B), 5 nL/mn. 10 Exanple 122
H2N / 1 N o36h1FN N N)  {5-[ (3R)-3- Am no- pyrrolidi n-1-yl memiyg02/36528
-pyrrolo[2,1-f] [1,2,4]triazin-4-yl}- [1 83-
fluoro-benzyl)-1Hi ndazol - 5- yl] ure of

(5- benzenesul finyl met hyl - pyrrol o[ 2, 1-f][1, 2,4]triazin-4-yl)-[1-(3-fluoro-
benzyl ) -1H i ndazol -5-yl]-am ne (100 ng, 0.20 nmmole) and (3R)-3-(N-tert-

but oxycar bery foe R észéIG?fe@areﬁﬁﬁlemgme]rﬂarmqnasﬂj)xamph 123al ed t ube was
heated at 130 C for 35 hr. The reaction m xture was taken up in DCM
washed water and dried (Na2SO4). After renoval of the solvent the residue
was taken gp—+ADEMLETS5 ) 20—and—TFA (1 NL) /& added. The sol vients were
renoved angl the residue was dissolved in DCM ed with water, |and dried
(Na2S™). Renpval of the solvent fol al chromat ography (2 mm
silica gel |plate enpl oyi ng gradi ent T ony wth PCM cont ai ni ng to 5%
MeOH) to afforded the title compoung anvoil (13 ng, 14%. 1H NWR
(CDC13) 81149 (br s, 2H), B~§6 (HN"1 2.29 (m 1H, 2.43 (m 25 [1H), 3.69
(m 1H), 3487 (d, 1H J = 13. 3.96 (d, 1H, J = 13.5 Hz), 5.58 (s,
2H), 6.49((d, 1H, J = 3 Hz) SN7.6 (m 7H), 7.92 (s, 1H), 8.04 (s,
1H), 8.26 (d, 1H, J =2 Hz)\ % 7 (MtH +; HPLC Ret Tinme: 1.15 mn (YMC
Xterra ODS|S7 C18, 3. 50 m*ncU um, 2 mn gradient, 5 nL/mn).|-62 W
03/ 042172 RSH-YSH23 Exanphes—123—to 127 The fol TOW[epipl Rs Mer e

X

o) Q
prepared in tfe sane marger as Exanpl ecémpoundlNamdiN | /I-Ng#EN . P
(min)

[5-(4-Amino-piperidin-1-ylmethyl)-

123 . _CN pyrrolo[2,1-ﬂ[1,2,4]1Iiazin-4-yl]-[1-‘(3- 103

fluoro-benzyl)-1H-indazol-5-yl]-amine

[1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5-

iperidin-4-ylaminomethyl)-pyrrolo[2,1-
124 HN no | PP ng _ 0.98
f](1,2,4]triazin-4-yl}-amine

[5-((3R)-3-Amino-pyrrolidin-1-ylmethyl)-

125 \\\l tN pyrrolo[2,1-f]{1,2,4]triazin-4-y1}-[1-(3- 1.15%*
HN fluoro-benzyl)-1H-indazol-5-yl]-amine
HN (+)-[1-(3-Fluoro-benzyl)-1H-indazol-5-

126 yI]-[5-(piperidin-3-ylaminomethyl)- 0.97#
NH pyrrolo[2,1-f][1 ,2,4]triazin-4-yl]-amine

[5-(4-Aminomethyl-piperidin-1ylmethyl)-

127 HzN/\O\‘ pyrrolo[2,1-f][1,2,4]triazin-4-yl]-[1-(3- 1.53%*

fluoro-benzyl)-1H-indazol-5-yl]-amine
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HPLC Ret Ex. R Conpound Nanme Tinme (mn)

[ 5- (4- Am no-piperidin-1-ylnmethyl) 123 HZN-{ f~N
pyrrol o[ 2wo-Wjop#72, 4] tri azin-4-yl]-[1-(3- 1.03 wvv PCT/US02/36528
fluoro-benzyl)-1Hindazol -5-yl]-amne [
1- ( 3- FI uor ¢ Uhdes piherdide iimticatel, FPLE] l]tet[eﬁlqnzﬁmm@qxﬁdeterrmned using a

L1 Bt near LG TS rhmt S0 s 7 Pt slpctent lieindp fops - oy
pyrrol o[ 2, rﬁt]s ot 5 3nhtif ) @L@-ﬁaydtion[j‘m{eBmaﬂ(ehﬁﬁuh wérk dareﬁninedlzy )-1
H i ndazol - %-yl] -am ne N ()-[1-(3-Fluoro-benzyl)-1Hindazol -5- 1pP6

yl1-[5-(pi pelsmglanYMQ/S’aﬁﬁl&o%@mﬂ)ln)m cQluypx wpqha 2 minute gradient time and a

pyrrolo[ 2,1 Altriazin s n el din-1
yl met hyl) ijF]“LFSR?Rprg}’P “o[“’étﬁfyf][%‘%]' Flazin ﬁgﬁkﬁg% %@1 53f

f1 uor o- benzytg-§7 $10ixSRmel cdtunth Jvithans ﬁmmtsgramneaﬁmmmomaﬁo@/ 36528
Unl ess othgrw se indicated, HPLC Retention Tines were determ ned using a

YMC S7 C18 |3nmin50 nm colum with a 2 minute gradient time and a fl ow
rate of 5 mefmm—HPEC RetentTonTimes marked with a ~* were determ ned
using a YMC S7 C18 3.0 x 50 mmcolum with a 2 mnute gradient time and a
flowrate of 5 mb/mn; with a "**" were determ ned using using a YMC ODS-A
C 18 S7 3.0 x 50 mmcolum with a m n radient time and a flow rate of
4 i/ mn. Exarrple 128 NC''\ N~ ~ —’é@-ﬁﬁﬁg

e @Lﬂ

5 [1-(3-Fluoro-benzyl)-1H-indaiol-5-yl]-[5-(4-cyanomethyl-[1,4]diazepan-1-
ylmethyl)-pyrrolo[Z,l-ﬂ[1,2,4]triazin-4-yl]-amine
Bromoacetonitrile (0.028 ml, 4 equiv) was added to an ice cooled solution of 5-
[1,4]diazepan-1-ylmethyl-pyrrolo[2,1-f][1 ,2,41triazin-4-y1)-[1-(3-fluoro-benzyl)-1H-
indazol-5-yl]-amine (47 mg, 0.10 mmole) and TEA (0.055 mL, 4 equiv) in DCM (3
10 mL). This was left stirring for 1 hr and then removed from the ice bath. After

=]

standing overnight, the reaction was diluted with DCM, washed with water, and dried

(Na,S0,). Removal of the solvent followed by radial chromatography (2 mm silica

gel plate employing gradient elution with DCM containing 0 to 1% MeOH) afforded

the title compound as an oil (49 mg, 95%). MS: 510 (M+H)*; HPLC Ret Time: 1.17
15 min (YMC S7 C18, 3.0 x 50 mm column, 2 min gradient, 5 mL/min).
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N, N 5
(3- Fl uoro-benzyl ) - 1Hi ndazol - 5-yl | - [ 5- (4- cyanonet hyl - [ 1, 4] di azepan-| -
met hyl )woymsroetiop 2, 1-f]1[ 1, 2,4] triazin-4-yl]-am ne BronPsgaionBens| e
028 L, 4 equiv) was added to an ice cooled sol ution of 5-
4] di azepan- 1- yl et hyl - pyr r ol o[ 2 Exainple 129
1,2,4]triazin-4-yl)-[1-(3- fI uor o- benzyl)-1H i ndazg
0.10 nmmol e) and TEA (0.0 , 4 equiv) in DCM

stirring for 1 hr and the \(/en(oved fromt
overni ght, the reaction was d|@d wth ith water, and dried
(Na2SO™4). Renoval of the solvegt f radi al chromat ography (2 nm
silica gel plate enploying gradient)yel {ion with DCM containing O to | %

MeOH) afforded the title conpound n ¢il (49 ng, 95% . MS: 510 ( M+H) +;
HPLC Ret Tinme: 1.17 15 min (YMC S7 ©t¥\?%3.0 x 50 mmcolum, 2 nmin

dient, 5 m/ -64 WD 03/042172 PCT/ U 365 9 1IN HN N
ﬁ;ag ;1:? 2 E g(r)]r ?@Qﬁh?ary-bgmylhmzmda@;ﬂ;ﬁq -1%-%%) ié-slftﬁ%lﬁgﬁ%%r%ﬁl&%neeg hK/L % "
| aZ
vi nyl sul fgne (o[)iefgg ar%pgl}l?'éﬂw \}ﬁhg%é- th% q[g’baﬂgrgalzzﬁll??éyrllyo i Y
5f I[ 1, 4]51|b ARy Vl@ﬁﬁmtamd 104[2ym1|:dlaqu[va wiasfafld¢d to,a plutiontof j bl ﬂdmzypk)[l)lw (% (3
- uor o- benz I Naaz
). Afterl Xlinﬁﬂlﬁ’ha}’%‘?)@%f&ﬂfz"%{‘ﬁ%z‘g %’Ef‘(%'é‘o{p‘%%ﬁig}gﬁg pur| Feation by

radi al chr 7R, (ZmiBISiih DEM g8 inlh)! alfer enpingvaaighythelsanentetast i on
Wt h DCI\/IcgllriE?IEi ing’0'to 1%63 MeCH) afforded the title conp nd a 10 an oil

(54 ny, 93%myvedmBd psTificytiviaryy, radipl chreaatogiapay (%HeBSIH%g? P #2 3.0 x
iIO HmﬂNC ol u gpadle%t e utlog I;Nal% ISEM co%temn/ngb% 1%51%1%@31&)%130%&(1%&\&1@ &)IHPOM ds Il /"N
10  an oil (54 mg, 93%).); MS: 577 (M+H)"; HPLC Ret Time: 1.08 min (YMC S7 C18,

\
[ 1-
yl
(0.
[1,
5-yl]-amne (47 ny
). This was |eft
After standing

3.0 x 50 mm column, 2 min gradient, 5 mL/min).

Example 130
NC.
N\ /@:N/\l
N
ouissin
5
o

15 [1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-{5-[4-(2-cyano-ethyl)-[1,4]diazepan-1-
ylmethyl] -pyrrolo[2,1-f][1,2,4]triazin-4-yl}-amine
Acrylonitrile (0.302 mL, 45 equiv) was added in 3 portions over 2 days to a solution
of 5-[1,4]diazepan-1-y1methyl-pyrrolo[2,l—f][1,2,4]triazin—4—y1)—[1-(3-ﬂuoro—benzyl)-
1H-indazol-5-yl}-amine (47 mg, 0.10 mmole) in DCM (3 mL) at RT. The solvent was
20  removed and purification by radial chromatography (2 mm silica gel plate employing
gradient elution with DCM containing 0 to 1% MeOH) afforded the title compound as
an oil (34 mg, 64%).); MS: 524 (M+H)"; HPLC Ret Time: 1.08 min (YMC S7 C18,

3.0 X 50 mm column, 2 min gradient, 5 mL/min).
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N,3 15

[ 1- (3- Fl uoro-benzyl ) -1H i ndazol -5-yl ]-15-[4-(2-cyan-ethyl)-[1, 4] di azepan-|
yl met hyl Jwoyisretiog 2, 1-f] [1, 2,4]triazin-4-yl}-am ne Acryl ®@TiwSoR/@628. 302
m., 45 equiv) was added in 3 portions over 2 days to a solution of

5-[1, 4] di azepan- 1-yl net hyl - pyrrol oEfampld 131 2, 4] triazin-4-yl)-[1-(3-fl uoro-
benzyl)- 1Hindazol -5-yl]-amne (47 ng, 0.10 mml n DCM (3 nlL) at RT.
The solvent was 20 renoved and purification by chromat ography (2 mm

silica gel plate enployi Mg g( ad| ent eI ut \M h Y containing O to 1%
(

MeOH) afforded the title conp 64% .); MS: 524
(MtH) +; HPLC Ret Tine: 1.08 'n SEN 0x50 nm col um, 2 mn
gradient, 5 nL/mn). -65 WO 03 21 2 P /U802/36528 Exanpl'e 131 HO/ N\
NHN~NN J

2-(4-{4-[1-(3-Fl uoro-benzyl)- 1H—|nd\ \N’E’l yl am no] -pyrrolo[2,1-f][1,2,4]tri
5- yl et hyl 1,4]d 1-yl th I

EZI[ 2 4] d?/azrtgapq%{i-émdm;lf;;%ﬁﬁ u%/dz)qu% ]Y[aa%?lzolr}’tfﬂogaléat’.ﬁﬁ;ﬁ’%ﬁ“[‘i@‘t‘?‘

fluoro-benzyl)-1Hindazol - qé&%ﬁ@‘gﬁ‘&g I aylPet%QnW' e), 2-bronoet hanol

(0.019 nL, 1.5 equiv) and equiv) in CH3CN (2.5 nlL) was
heat ed at rrﬁf Itk oPY r_mgjg epaiFg/linethgl- pyxmmasl-ﬂmhammnéwwmmw washed

th wat d Th fgi6at b
rach aYacﬁiﬁmméjaﬁmm@ws)mﬂa amedd ! geh gl B rRBtaRd oD O o

with DCM ¢ ng <0 0 CH jstihE) wasipmatadcitas an oi |
(21 mg 41m£@~?5rl\15§ %@ h%ﬁéﬁ/(3éﬁg &5%%?5%?%& (%5 m) NC Xterya ODSI S7
C18, 3.0 XrBRixMoveanghtnThe 2actian vgasabénediduted WlthLD(ﬁMn)”aStEgé’éfé walgnand \ o N -

- dried (Na;SO,). The solvent was removed and purification by radial chromatography

.10 (2 mm silica gel plate employing gradient elution with DCM containing 0 to 5 %
MeOH) afforded the title compound as an oil (21 mg, 41%). MS: 515 M+H)"; HPLC
Ret Time: 1.15 min (YMC Xterra ODS S7 C18, 3.0 x 50 mm column, 2 min gradient,
5 mL/min).
Example 132

O
S
Y,
N HN )
5
\ N;N/)

[1-(3-Flu0ro-benzyl)-1H-indazol-5 -yl]-[5-(4-methanesulf0nyl-[1,4]diazepan-1-
ylmethyl)-pyrrolo[2,1-f] [1,2,4]triazin-4-yl]-amine
Methanesulfonyl chloride (0.034 mL, 4 equiv) was added to an ice an ice cooled
solution of 5-[1,4]diazepan—1-y1methy1—pyrrolo[2,l—ﬂ[1,2,4]triazin-4-yl)-[1-(3-ﬂuor0-
20  benzyl)-1H-indazol-5-yl]-amine (35 mg, 0.074 mmole) and TEA (0.041 mL, 4 equiv)

O

15

in DCM (2.5 mL). This was left stirring for 1 hr and then removed from the ice bath.
After standing overnight, the reaction was diluted with DCM, washed with water, and
dried (Na;SOy4). Removal of the solvent followed by radial chromatography (2 mm
silica gel plate employing gradient elution with DCM containing 0 to 2% MeOH)
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N H\N~ 15 N, J

[ 1- (3- Fl uoro-benzyl)-1H i ndazol -5-yl ] -[ 5-(4- nmet hanesul fonyl -[ 1, 4] di azepan- |
-yl met hyWp-@ynziot o[ 2, 1-f][ 1, 2, 4] tri azi n-4-yl ] am ne Met haa@awﬂoﬁlocﬁy%
chloride (0.034 n, 4 equiv) was added to_an ice an ice cqoled solution of

5-[ 1, 4] di azfipsiad the/itteetcmypoung as ab ofl 2221mg; 5[41%)2) M r5r4a?z(MrtIil yHPLEREE3- £ | uor o-

gguib\?;lz%/ln) 1H_'I n ZOl %#Eerwé’ﬁ?@t sfl rr| ngéltr[g?a‘i&%l? %}Eﬁlenprsg?nl)vgh )

fromthe i }%;h After standi ng overni ght, the reactlon was diluted with
DCM washed W|th water, and dried (Na2SO4), Renoval of ‘the sol vent
fol |l owed by radi al chromat ogr aphy ( led33; ca gel plate enpl oyi ng

6 WO 03/042172

gradient elution with DCM containing 0 to 2% MeOH)
PCT/ US02/ 36528 affordedn’g%it‘itle corrpound as an (22 ng, 54%.); M=

549 (M+H) +; HPLC Ret i 26.mn (Y Na OBS\S7 C18, 3.0 x 50 mm
Exarrp3 o/™N I ~ NHNONNJ
5 HN

colum, 2 mn gradient,

1- (4-{4-[1-(3-Fl uoro-benzyl) - 1H—|nd ylanlno] pyrrolo[2,1-f][1,2,4]tri
azin-5- ylnmethyl}-[1, 4] di azepan- 1-y ) ro ane-1, 2-dione A solution of
pyruvic aC|d (0 008 nL, 1 equiv) an \h 4]d|azepan 1-yl nmet hyl -

pyrrolof

[1,2 4]tri &z(i“r{“a[ly@)m{l?r‘( -bengyis1 B-indazol-Siviaminelpyyrolo2 L2 dltdazin;S- -,

0.10 mmole) in EtOAc (3Jufibth Jakant Ryhropaned,2adient ut i on of
di cycl ohexyl carbodi i m de (ngﬁ"ﬁ Qﬁ qui \3;)-}5 b s added.

This was & $cdvideh @@Mﬁwayld\ﬂﬁn%% miL IQ?Q'&WQI anch3- [F,éiqla@PP?‘llTyﬁ‘@etBV\@r ni ght. The
o O S Srplor? 15115 PSRl Y@ Huo BB Aoz 8115 S i L,
10  0.10 mmole) in EtOAc (3 mL) was cooled to —16 °C and a solution of
dicyclohexylcarbodiimide (22 mg, 1.1 equiv) in EtOAc (0.5 mL) was added. This was
allowed to slowly warm to RT and was left stirring overnight. The reaction was
filtered and the solvent was removed from the filtrate. Radial chromatography of the
residue (2 mm silica gel plate employing gradient elution with DCM containing 0 to
15 2% MeOH) afforded the title compound as an oil (8 mg, 14%). MS: 541 M-+H);
HPLC Ret Time: 1.27 min (YMC Xterra ODS S7 C18, 3.0 x 50 mm column, 2 min

gradient, 5 mL/min).
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residue (2 mmsilica gel plate enploying gradient elution with DCM
containing O to 15 2% MeCOH) afforded the title conmpound as an oil (8 ng,
14% . MS:wodB/ogMF) +; HPLC Ret Tinme: 1.27 min (YMC Xterr 200080536248, 3.0
X 50 mmcolum, 2 mn gradient, 5 nL/mn). -67 WO 03/042172 PCT/ US02/ 36528
Cl ai rs WhatClaisngc| ai nmed is: 1. A conpound of formulal 5 RL N\N HRNN
N N T its enantioners, diastereoners, and pharmaceutically acceptable
salts, prodrugs and 10 solvates thereof, wherein Ris selected fromthe
group consiwhdingcRimeid: SOR2, S2R2, OR2, and NRR4; Rl is selected from
the group consisting of aryl, substituted aryl, heterocyclo, and
substituted het drocych compouridofdetnada &d from t he group consi sting of

hydr ogen, al kyl, substituted al kyl, aryl, 15 substituted aryl, aralkyl,
heterocsclo, and substituted heterocyclo; R3 and R4 are independently
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
aryl, substituted aryl, heterocyclo, and substituted heterocyclo; or R2

and R3 may together forman optionally substtzﬁféd nonocyclic 4-8 nenbered
saturated or unsaturated carbocyclic or cyclic ring, or an optionally
Mt urgt ed or unsaturated

rompound according to claim1l

p consisting of benzene, fluoro

3. The compound according to claim 2

carbocyclic or heterocyclic ring.y_ 2.
wherein R is selected froms
substituted benzene and pyridi
wherein RL is a fluoro substit

its enantiémers, diastereomers, and pharmaceutically acceptable salts, prodrugs and
10  solvates thereof, wherein

R is selected from the group consisting of SR2, SORZ, SOZRZ, ORZ, and NR3R4;

R! is selected from the group consisting of aryl, substituted aryl, heterocyclo, and

substituted heterocyclo;

R? s selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
15  substituted aryl, aralkyl, heterocyclo, and substituted heterocyclo;

R? and R* are independently selected from the group consisting of hydrogen, alkyl,

substituted alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo; or R®

and R® may together form an optionally substituted monocyclic 4-8 membered

saturated or unsaturated carbocyclic or heterocyclic ring, or an optionally substituted

20  bicyclic 7 tol2 membered saturated or unsaturated carbocyclic or heterocyclic ring.

2. The compound according to claim 1 wherein R! is selected from the

group consisting of benzene, fluoro substituted benzene and pyridine.

25 3. The compound according to claim 2 wherein R! is a fluoro substituted

benzene.
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benzene. -68 WD 03/042172 PCT/ US02/ 36528 4. The conpound according to
claim3 wherein Ris an ether. 5. The conpound according to claim1l

sel ect ed woaroute2 gr oup consi sting of: PCT/US02/36528

(5-[1,4] D azepan-1-yl methyl -pyrrolo[ 2, 1-f][ 1, 2 4]tr|a2|n 4 yl)-[1-(3-fluoro
5 benzyl ) - 1H i ndlazol The yorpeuridescorimg(te cHif Gy whesginRy Is)ansether:

Hi ndazol -5-yl]-(5-imdazol -1-yl nmet hyl -pyrrol o[ 2, 1- f]
[1,2,4]triazin-4-yl)-an ne;

1-{4-[1-(3-Fl uoso- be‘]!‘ﬁé’l:émﬁbhﬂdhia@@ing&o)tlm1m]ecmﬂrfm1hdie2grdzulf c}c[rﬂs;smlg] triazi
n-5- ylnmethyl } -piperidine-3-carboxylic a

- Fl uor o- beofz¢§-J1 4]D1azermazloyh®ﬂwlpyrr01p52til[ ﬂv}azﬁ’i"i)e‘ﬂ%i} (ﬁ]ﬂi‘ et hyl ) -
rrolo.[2,1-f 1 |]-amne; 2-(4-{4-]

IOY(B FI E)rBIﬁth]ﬁ“}ﬂd%lz—E §5!gaa§1:u %’ yl>/a]m noj - pyrrol(o[2 1-f] [ 1,2,4]triazin-5-

ylmethyl }[t-(@ -PRllbﬁZbélrzlli)YIHmﬁiahalni}M] -(5-imidazol-1-ylmethyl-pyrrolo[2,1-

1-{4-[1-(3- FI uor o- benzyl ) - 1H i ndazol -5-yl am no] -pyrrolo[ 2,1 f] [

1, 2, 4] t ri aflih2gltrigging- Wétaﬁ}lpe -(3R)-pyrrolidin-3 -ol; (1-{

4- [y|1 mg th: lfq40g1b§rﬁg$ao yl?ci@mqun%%xtﬁamﬁ@lj-ppﬁbm Ol 2:Alirlatin254] tri azi n-5
1- g4 [ 1- (3y]5hejh7y1(}1—ph;mm1zigale}3-§:afbpnyia:za9id8mﬁbam no]-pyrrolo[2,1-f][1,2,4]triazi
n- 5- eri

(2R) 1?4?%/ -3 %EIOE?B %@ﬂi#ﬂzbﬁ-ﬂ] g dapethylpiperanin - ime ) 5 1-1111, 2, 4]
triazin- 5 yllrmgtjlyjﬂ[i 2-Amam-4ptepdne- 1, 2-diol ; 2-({ 4-[

bt SEte T B k1 i

1- (3- Fl uor I | am no rrol o[ 2, 1-f 1,2,4]triazin-5-
25(yl rre?hy&nq%@@ %@e&?%bqgﬁﬁ gj ?ly [ 1- (]3 Ig?/uoro Len { ] [ Hi nd!atzo: -él-yl]
[ 5- (4- cyan{@hﬁt-(wllﬁluowbmybbyllﬂmtdhg,dlas-ylpwnd+wfmloi2,ﬂﬂ 1, ,4]tﬂa21ﬂ-5- ‘.
1,2,4]t 4

5- (3, !453 ¥ %Wl-}%?%éﬁ’é{'ff’ﬁdlf RPhet hyl ) -pyrrol o[ 2, 1-f]

, 2, 4] tri a?(lJ}zﬁh;(bJFi&oré “Hedz 1)-@Ht1ﬁdazbﬁsmdrhm&] -byicol0fz bF B2 lttiaziari-ne; 30
1- ( 3- Fl uoro-benzy | H i ndazol - lyl] [ 5-((3S)-3-net hyl - pi perazin-1-yl met hy
) - ylmethyl}-plperldm-4—yl)—methano

—_—r— HI—H—! 1

1-{4-[1-(3-Fluoro-benzyl)- 1H-indazol-5-ylamino]-pyrrolo{2,1-f][1 ,2,4]triazin-5-
ylmethyl }-piperidin-4-ol;

20 (2R)-3-({4-[1-(3—F1uoro-benzyl)-1H—indazol-S-ylamino]-pyrrolo[2,l-f][l,2,4]triazin—
5-ylmethyl }-amino)-propane-1,2-diol;
2—({4-[1-(3—Fluoro-benzyl)-1H-indazol-S—ylamino]-pyrrolo[2,l-f][1,2,4]triazin—5—
ylmethyl }-amino)-ethanol;
1-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[2,1-f][1 ,2,4]triazin-5-

25  ylmethyl}-(3S)-pyrrolidin-3-ol;
[1-(3—F1uoro-benzy1)-lH-indazol-S-yl]-[5-(4-cyanomethyl—cyclohexylmethyl)—
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine;
[5-(3,5-Dimethyl-piperazin-1-ylmethyl)-pyrrolof2,1-f][1,2,4]triazin-4-yI]-[1-(3 -fluoro-
benzyl)-1H-indazol-5-yl]-amine;

30 [1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-((3S)- 3-methy1—p1perazm—1—ylmethyl)—
pyrrolo[2,1-f][1,2 4]triazin-4-yl]-amine;
4-{4-[1-(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[2,1 -f][1,2,4]triazin-5-
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pyrrolo[2,1-f] [1,2,4]triazin-4-yl]-amne; 4-{ 4-[

1- (3- Fl uoro-benzyl ) - 1H i ndazol - 5-yl am no] -pyrrol o[ 2,1-f] [ 1,2, 4]triazin-5-
-69 WO 03w iA7#CT/ US02/ 36528 yl met hyl } - pi perazi ne- 2-peavisorgés2g aci d
am de; 4- {4-[ 1-(3-Fluoro-benzyl)-1 Hindazol-5-ylam no]-pyrrolo[2,1-f] [
1,2, 4]tri aylmetﬁyl}yﬂlpmamm 2jcapioplicadihapidshe; 2- ({4-

T T S SR o -2

1-(3-Fl uorgdrgaﬁ}z Qf&hhrgd@gaol-S yl am no] -pyrrolo[2,1-f] [ 1,2,4]triazin-5-
met hyl - am nho) F)Hro pane- 1, 3-dio

(3 FI uor%(ﬂééﬂui?’r cch#hen@bé):éﬂ}méazy $-ytasoigpleyrEalp k. N L AGIHREON 1 ol of 2, 1-

4
-(3 F%uo]ryﬁ)m%tgxqul?m%*é c&@&rc}&nﬁllﬁ Sthl[4 (2- met hoxy- et hyl am no) - pi peri di
|-yl net hzyd{]a, [PYBRh&bDehzyl}-1H-ihdZo#biyldrainbrpyireib[ 3,18l Aekltripzind%- [ | - (3
Fl uor o- benzyl)- 1 H i ndazol -5- yI am nol -pyrrolo[2, | -fl [ 1,2,4]triazin-5-

yl
[ 1-

f]

[1

n_

yl et hyl } yjmgt m]}onnalzlebawpsnf‘ohé 101
[

1

(

1,

(

[

5- (4- Ani N9 Rﬁ@% rg'b@ﬁy‘l)ﬁhl h azol J gf( g{aefnazitg‘;ilylﬂaébh§lz-ﬁ§t’rdlbmli-”'4'y|]'[

-fluor enzy

5-(ci st][4,2,94~]trmzﬂ84+yb)amyrle- pi peri di n | -yl met hyl) - pyrrol o[2,1-f] [

(3
+)-[
R L N e e e P e
Ly 3 1V ar | bt Lot ﬂ][lmtnafﬂmryo}bmmayl) 1 H-|ndazo| 5 2yl] -anine;

dor o- benz - 1H i ndazol - 5-yl am 0 f]l [

1,2, 4] tri adi h4 ﬂ-(%rququmsz)p{Pb@rdam Im-ylagiige] I{yim{ 1 ﬁﬁ(%ﬂkﬁ %‘6‘?% benzyl)-1
H-|ndazol- - ] f] [ 124]tr|a2|n5 yIn'ethyI
}-(+)-[1, 4% gi}}aﬁ %8&%&&&@-@% [ 1-(3-Fluoro-benzyl)-
H i ndazol - stnaqnmnm}plpmdlm1ejlﬁ;eﬂhyi)}p}{rrolq[2 1411 k161, é]ﬂlwvl&‘t-}ﬂh[l;r(?rrﬂwf\f?’r } -(6R)-
[ 1,4] dla - 6-0| | - (3-Fl uoro-benzyl)-1
H- i ndaZal - - ﬁ?n? dﬁﬂ&&fﬂ)f“?{nﬁf] [ 1,2,4]triazin-5- ylnmethyl
}-piperidi r(?:-ﬁ- 15 @D R Nafetyil- perldm-l-ylmethyl)-pyrrolo[z 1-f][1,2,4]triazin-4-yl]-
1- (3- Fl uoro-benzyl)-1Hi ndazol - g J [ 5- (4- nmet hyl am no- pi peri di n-1-yl net hyl
) - [1- (3-ﬂuoro-benzy1) 1H-indazol-5-yl]- amme

(+)-[5-(trans-4-Amino-3-methyl-piperidin-1 -ylmethyl)-pyrrolo[2,1-f][1,2,4]triazin-4~

yl]-[1-(3-ﬂuoro-benzy1)—lH-indazol-S—yl]-amjne;

20 1-{4—[1-(3-Fluoro-benzy1)-1H—indazol-S-ylamino]-pyrrolo[2,1-f_|[1,2,4]triazin-5-

ylmethyl }-piperidin-4-one;
(1-{4-[1-(3-F1uoro-benzyl)-1H-indazol-S—ylamino]-pyrrolo[2,1-ﬂ[1,2,4]triazin—5-
ylmethyl }-(+)-[1,4]diazepan-6-ol;
1-{4-[1~(3-Fluoro-benzyl)-1H-indazol-5-ylamino]-pyrrolo[2,1-f][1 ,2,4]triazin-5-

25  ylmethyl}-(6R)-[1,4]diazepan-6-ol,
2—(1—{4-[1-(3—Fluoro-benzy1)—1H—indazol—S-ylamino]-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethyl }-piperidin-4-ylamino)-ethanol;
[1-(3-Fluoro-benzyl)-1H-indazol-5-y1]-[5—(4—methy1anﬁno-piperidin—l—ylmethyl)-
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine;

30 [5-(6,6-Difluoro-[1,4]diazepan-1-ylmethyl)-pyrrolo[2,1 -f[1,2,4]triazin-4-yl]-[1-(3-
fluoro-benzyl)-1H-indazol-5-yl}-amine;
(+)—[1-(3-Fluoro-benzyl)—lH-indazol-S-yl]-[5-(6—ﬂuoro-[1,4]diazepan—1—ylmethyl)-
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yrrolo[2,1-f] [1,2,4]triazin-4-yl]-am ne; 30

5-(6,6-Difluoro-[1, 4] di azepan-1-yl net hyl )-pyrrol o[ 2, 1-f]

1, 2, 4] t rwazasn4i7yl ] - [ 1- (3- fluoro-benzyl)-1 Hindazol - 5- WA/ éRmR/Me28
+

) - [1 ( 3- Fl uor o- benzyli 1H i ndazol -5-yl]-[5-(6-fluoro-[
4] di azepayrdof2, il hyi4)triazp-4llowrine 2172 PCT/ US02/ 36528 pyrrol o 2, 1-f]

1,2, 4]t } i}

(3. H vor s 4SiGba ARz 2 %ﬁa%oé%YAoqnno; Wff?h’Pl ﬂ[%]z‘a!mazzﬁ - azinese

I met hyl  } yihetdyl M gt &ppan-6-01R¢;
3- Fl uor 0- benzyl) - 1H-i ndazol

- | o] 2

,1- 5 f] [ 1[p(HFluorerbentyl- ij%ﬁph{fyhig gﬁn in- OXYme Molopl - pyrret ol

3- Fl | -5-yl I 21f 1,2,4]t 5-
Eret ho ﬁégzgﬁ)ﬁﬁ%n%ﬂqﬁﬁg yl am no] pyrro o[ ] [ Jtriazin-
(3-Fl uoao[4b[e1rr(zymileﬂohbenmyuazm-ﬂﬂagdus-ﬁmq@ﬂJ@errplm[mﬁ‘][912nﬁtrwauyﬁet hyl)-pyrr
o[2,1- fl 1,2, 4]triazin-4-yl]-amne; 10
{4-]1- (SYW?}B‘PH bf'émf) 1H i ndazol - 5-yl ami no] -pyrrolo[2,1-f][1, 2,4]triazi
5-

-5- yl met €1 H-indiz81-9ly11-[5-(piperidin-3-ylmethoxymethyl)-pyrrolo[2,1-
5-(4-Am nEP %F%)?{/‘%taﬁﬁn - p;}rrlro | o JX,]l[- f(flp[e - !
(

P
[
[
(
1,
[
1-
y
1-

1
yl
[ 1-
ol
3-
n
%52 21] :tA\r! aﬂ[h.—’ZAHma]mE‘lyK]&nﬁmaoro benzyl )- 1 Hindazol -5-yl]-am ne;

- (4- nQ- pr ¥ 5.

5\ a1 4B} ak QRGN B S tidel-pyrplofz L 2 Aigrin S
§[ﬁ0$ghg: :nghﬁetgiﬁrr%%l rb ?}dr?-e}t ﬁgﬁdml p?ryg% 541 4 Zi n-4-vyl.1-am ne;
[ trans- 5- (45AriAveingy %ﬁpmlﬂ@rl)-ﬁbﬁ %‘HP%% -yl ‘H ié “ﬂquePgﬁ%‘n- 4-y17-]
1-(3- fluoner QZ&US)}/% ﬁl éadazol 5-yl]-am ne;

y

[5-(2-Am no e oxynme pyrrolo[ 2, 1-f {1 2, 4]tr|a2|n 4-yl]-[1-(3-fluoro-b
enzyl)- 1 f[51(4umanmb-;50pqny}neﬂm}) pmoldz{l 1,2 4]tr1azm—4-y1] -[1-(3-fludro-benzyl)-

4-[1-(3|5 ;{ﬁ]glgtgze 1H-|ndazol 5-ylam no] -pyrrolo[2,1-f] |

1, 2, 4] eji-pr opan-1-ol;

5-[(3R)-3- /bgn QOﬂmsfd Béﬂz@ll)nll-l-mdaﬂﬁt-ﬂlyl]]a{ﬁym&jl—m{)@hﬂxhﬁ-]z ~fimeitdxhethyBzi n- 4- yl
Y- 1-(3- 2 | uor o- benzyl)-1Hi ndazol - 5-yl ] -am ne;

[ 5- (4- Ami ndlyp'pwﬂldﬂlﬂﬂﬁlww Apll-apPer ol o[ 2, 1-] [ 1,2, 4]triazin-4-yl]-][
1-(3-

fluor c[trans 5-(4-Amino-cyclohexyloxymethyl)-pyrrolo[2,1-f][1,2 Altriazin-4-yl]-[1-(3-
fluoro-benzyl)-1H-indazol-5-yl]-amine;

20 [5-(2-Amino-ethoxymethyl)—pyrrolo[2,l-ﬂ[l,2,4]triazin-4-yl]—[1—(3—ﬂuoro-benzyl)-
1H-indazol-5-yl]-amine;
3—{4—[1-(3—Fluoro-benzyl)—lH-indazol-S-ylamino]-pyrrolo[Z,1-f][1,2,4]triazin—5—
ylmethoxy}-propan-1-ol;

{5-[(3R)-3-Amino-pyrrolidin-1-ylmethy]-pyrrolo[2,1-f][ 1 ,2,41triazin-4-y1}-[1-(3-

25  fluoro-benzyl)-1H-indazol-5-yl]-amine;
[5-(4-Amino-piperidin-1-ylmethyl)-pyrrolo[2,1-f][1 ,2,4]triazin-4-y1]-[1-(3-fluoro-
benzyl)-1H-indazol-5-yl]-amine;
[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-(piperidin-4-ylaminomethyl)-pyrrolo[2,1-
f1[1,2,4]triazin-4-yl]-amine;

30  (+)-[1-(3-Fluoro-benzyl)-1H-indazol-5-yl]-[5-(piperidin-3-ylaminomethyl)-
pyrrolo[2,1-f][1,2,4]triazin-4-yl]-amine; ‘
[5-(4-Aminomethyl-piperidin-1ylmethyl)-pyrrolo[2,1-f][ 1 ,2,41triazin-4-yl]-[1-(3-
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b enzyl)-1 Hindazol-5-yl] -amne; [ 1-(3 -Fluoro-benzyl)-1 Hindazol-5-yl]
- [5-(piperidin-4-ylam nonethyl)-pyrrolo [2,1- f] |
1,2,4]triwnad2yr] - am ne; 30 PCT/US02/36528
(+)-[1-(3-Fluoro-benzyl)-1Hindazol -5-yl]-[5-(piperidin-3-ylam nonet hyl ) -
pyrrol of 2, fludb t{eihzﬂ)-letmﬁmﬂ-ﬁ-yd] winjneam ne; [ 5- (4- Am nonet hyl - pi peridin-1

yl methyl )-pyrrolo[ 2, 1-f Jtria n-4-.I -11- E 03042172
bCT/ USh2/ 38%b44- [i'r(ézﬁl'éprﬁ %rirlflfl}['lllﬁl‘?zﬁﬁg'z‘/&m’é ’9*"%018%1 gﬁﬂ%\ﬁ&%ﬁoﬁ
{4-11-(3-F )¢ yl am no] -pyrrolo[2,1-f][1, 2,4]triazin-
5- yl met hy&%ﬂ??if‘ﬁd‘ﬁ %epa géll%&et hanol ; 5 6. A pharnmaceuti cal
conposition conprising a corrpound of claim 1 and a pharnmaceutically
acceptable carrier. 7. A pharnmaceutical conposition conprising a conpound
of clai?nl in 10 conbination with a pharmaceutically acceptable carrier
and at |east ong ot hey pifdaceutidfIcRdEnpokitioy tomprsing agemipofimy ofidlzimebants a
fi xed dose. 8. The phar maceuti cal conposition of claim?7 wherein said
anti - cancelapbarmasymfmaﬂxmce@g@é’iﬁcﬁ@efsel ected fromthe group consisting of:
tanoxifen, torem fen, 15 raloxifene, droloxifene, iodoxyfene, negestrol
acetate, anastrozole, letrazole, borazole, exenestane, flutam de,
ni | utam de, bicalutam glemmy@nmalmommsmomcamenslns@%mpulﬂfiQﬁfé@ g bin

| uprolide, finasteride, herce t hot.rexat.e r cytosine
ar abi nd8i déoméﬁb@H%Ml@lW Y Hﬁ!yrﬁ “@8%‘11%8?18‘3" ar u é}télcﬁﬁér aIrﬁlt omyci n-C,
dacti HOWC' %}fn d¥enClonthialedns agkedapdeat i n, nel phal an, 20

chl oranbum cycl ophospham de, ifosfam de, nitrosoureas,

t hi ot ephan, V|ncr|st|ne taxol taxotere, etoposide, teniposide,

ansacrine, irin 31#\]?& &;&1 osﬁfbn%*%i |-0RBeref safl dHBitdaaekrfoRr

treatingaproll ase rnising mnlsterlng 25 to a
war m bl oodqgto‘é@ﬁ@ b&snt isrhelb%&fd fidig mwroumcmhatlageﬁﬁmwlfﬁp torémide,ve anount of
a conpound of claim11. 10. The netho

lif t
di seasd5i s ralexidence grolaxifene ciodprdens: 35568%8}1 §?engt?’r‘?ﬂa%¥0%%h{c%g%£bq p E (r)(r)| :’;IS Ieg aaln\c/ie

rheumat oi d b%%zmé, Ekénestane, flutamide, nilutamide, bicalutamide, cyproterone acetate,
goserelin acetate, luprolide, finasteride, herceptin, methotrexate,
5-fluorouracil, cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin, mithramycin, cisplatin, carboplatin, melphalan,
. 20 chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotephan,

vincristine, taxol, taxotere, etoposide, teniposide, amsacrine, irinotecan, topotecan and

an epothilone.

9. A method for treating a proliferative disease, comprising administering
25  to a warm-blooded species in need thereof, a therapeutically effective amount of a

compound of claim 1.
10.  The method of claim 9 wherein the proliferative disease is selected
30 from the group consisting of cancer, psoriasis and rheumatoid arthritis.
11.  The method of claim 10 wherein the proliferative disease is cancer.
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11. The method of claim 10 wherein the proliferative disease is cancer.

-72 WD 03/042172 PCT/ US02/ 36528 12. The nethod of claim 11 further

conpri si ngoadruni7st eri ng to a warm bl ooded speci es i n need®IfEneo66528 a

t herapeutically effective anobunt of at |east one other anti-cancer or
cytotoxic agent in conbination with a conpound of claiml. 5 13. The

nmet hod of cl ai 2 rej i i : 1 lasm- Sel ect ed
fromthe gr oupné%hsy\gﬁf%&%%f&?%%&%]%feﬁgt?&?éoor ﬁ%sﬁéﬁla%{?g S%ﬁ?iﬂg,waﬁn

dr ol oxi f engjooded®sieick naeedthaest, haheragatiedlly, effentet amawitef af least apol e,

borazol e, exenestane, flutam de, nilutam de, t% cal ut am'cge C. LOt erone
acetate,  goder ami-GanseBPEAEOIOKG AR IR comPITALS] With 4 Ompgun LI |

nmet hotregxate, 5-fluorouracil, cytosine arabinoside, doxorubicin,
daunonyTin, epirubicin, idarubicin, mtonycin-C, dactinonmycin, mthranycin,
ci splatin, carbdpl aThemettelduifalam, 12ckhhareiarshidainti-capees oF pytgipXxic agent 1s

cycl ophospham d i fosfam de,. nitrosoureas,, thi.pte i L&l ne,
taxol , tax é?lé?t%‘fffréflb%ﬁﬁ%‘é?,cof‘%‘ﬁﬁl%‘%f? 10X ’at8FePng,n’ Fa?&%%e ét%ﬁ{os(?%ﬂbégt ecan
and an epotflihofife, mdgestdi achtaP bhifttosdle, TBEAHOR, bozblecORREtahy, Thsimideki nase

activity whic conprises admnistering to a warm bl ooded_speci es .in need
t her eof , amilefafuids, ibicalutamisieneypsdterone seRtEeraPSHELIR pegtaie.luprhde.dinasiaddere hod

of claim 14 wherein i.d_recept ' ' ' ed fromthe

gr oup &g]nsi I_ECFPltbn’&etﬁﬂﬁf?{eéﬁmg%éa%'@bgﬁ%.Ellaﬁﬂl?rrgtd hgdé) X? girb%??’ee}t i ng di seases
associ at ed gahidinywing Rpirubican ddndicio mitpaydiney slactrenatcim gnithvampgh, gr owt h
factor receptors, which conprises aldm [ stl ri 25 to war mdbl ooded

speci es i ncﬁébﬂnt%]P%?tl%m%P;ﬁeﬁl? pragqugt g‘?‘#ﬁ@?%@@%@?ﬁp Y%  conpound

of claiml 'ifo'sizcu?hide, nitrosoureas, thiotephan, vincristine, taxol, taxotere, etoposide, teniposide,

amsacrine, irinotecan, topotecan and an epothilone.

15
14. 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.
20 15.  The method of claim 14 wherein said receptor tyrosine kinase is

selected from the group consisting of HER1, HER2 and HER4.

16. A method for treating diseases associated with signal transduction
pathways operating through growth factor receptors, which comprises administering

25  to a warm-blooded species in need thereof a therapeutically effective amount of a

compound of claim 1.
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