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Lo] Syr ?/ol o[[élc%yg[[q?f Héagel 'Rﬁé'lldﬁz}_’li ég?]azo t]:p)g%)hdéiq]
(39)-3 [ﬂﬁtﬂhmlzml:@‘ﬂﬂmﬁﬂ)wumide [(2S)-1-meddiyb P pyfroliflinyl] methyl ester,
L L SR T AL
A oA T A e oty P R

e in i ndazo
no]pyryoloﬂéL%W'%iﬁi ng?Pﬁﬂgf ﬁ*ﬁ¢¥?¥5€gﬁﬁﬁﬁh§“§kﬂ%1'
(39) - Béﬂ:uc%‘éfd,e 35}3'”““‘?’#5’3?3}”‘ gstc;/rl, am

[ 5-et hyI 4 ée 2 hi azol yhne
no] pyr r ol off ‘i‘yﬁ‘} [{1-ph QFP’W¢W)‘F¥‘G“@42PL&HH&WPIPY§‘@]
(39 q][mri jl[? ridi n Ims #)szm J%lnzag lB‘EStef]am

[ 5- et hyl - 4-
no] pyrrol o[[ 141 @w@ﬁhﬂkiﬁ@mﬁﬁmﬂmﬁlﬂ-

(13(S|)oyr yAl %@*&ﬁlﬁ%@%&%@?&;[%ﬁﬁﬁﬁrf&o pyr gl 'cﬂegl ¥} ester,

[1, 2, 4] t [S—Qﬁ;yMﬂ{ybﬂlerhndmhyﬁ-bHandadol 5-ylJamino}pyrrolo[2,1-

(3S) - ?1[ u’o’r h'0| | 35}/ I]jtfﬁrﬁ%?lfes’t er 4—aILiL1ocyclohcxyl ester,
dazol - ﬁs-ydhﬁlm-[[()]]-pﬁemp‘ﬁﬁdﬁwl}- H}Iﬁ]ﬁdhbﬁl[-i yllamidBpyrrolo[2,1-

(3

BN

s UL BBy Sr YA Eaidy Ry 3 piperidiny eser,

(3-fluor Pﬁaﬁﬂy‘l-n(\?ﬁlﬁ&ﬁkﬂméhyl) 1H-indazol- S-yl:{ammo]pyrrolo[Z ,1-

i nd Yyl.am ne] - 5- net hyl }/rrolo 2
%ﬁﬁ?#i%zz{lﬁ lél'W'j’aﬂé‘ﬁ %‘511538 -ApiRgridinyl ester,

4R) 2- ;ﬁ&ﬂﬁl%ﬁ@ﬁﬁﬁ%&]}n% H?—Eﬂcﬂb&ﬁ—yﬂéﬁﬁf;}pyrwlopl

Iuorop enyl ) met hyl

&Eg ybgareanye eeidy mwarxmqw@ol}exyl

[

d -
?%[;]3;{ r%‘@&%‘#ﬂf@ g!pgg ; giuagn" “Ylamin Olpyg%lo[z 1-
hy

fl

(3
1-
H1

fl
tr
1-

H-

11
2R
4 [
”Pn
101,
28,

4-
- e

[ 1 mmép&kmba)rmeam @mm%zﬁﬂ&@mxyﬁleﬂiyﬂﬂﬁ-mpﬁncﬁnyl ester,
t
cid,
[
t
c

CI S- ﬁ'&hnﬁ @é‘cﬁ"{ﬁh@ﬂkﬁ“@l }(i} AR Yl?(anlmccﬂ%grrkr)&ntzcl
[ 11{1,34]ttiazin-Spyhlenaybanuiebdiy) @S]-H(hfﬂi‘aiﬁhetﬁylthﬁpendinyﬁester

L DL o e S B

| Umﬂpﬁmlﬂ]wﬁhﬂlﬂ: adid, cm—4—{am1nomethyl)cyclohexyl ester,

3-
T ngzii « BB e Tepeihiohy ezt S laminolpyrrolo[2,1-

2R) - ?jpamﬁﬁmqa]&?daﬁm adid-cid4- aznmo-4—methylcyc10he 1
uor ophenyl’ ) nmet hyl ] - 1H-i ndazol - 5-yl am no)

|- pyr r ol ofPzthyl-4 ﬁlw@nﬂWYBzhﬁmljS'ﬂmmd@Pw
%@) 'gh &E]?—@Xf”g%ﬁﬂ%ﬁnea%& [ 2R14R)—4 -(hydroxy-2-piperidinyljmethylester,

[ ['uoro

zoI -B- gthsdﬁ[rﬁ@}pk@nmﬂm) lﬁymd@tqb{szgljammo]pmlo[z 1-

[14% Lﬂhﬁ@—&gﬁ ‘%qu & ac rp:arls-fi‘%«.unin-::rm:ﬂthyl)o:yclohe:n:yl ester,

—Q

4-

a

i nda

[

). 8
4-1[1-(3- quorophenyI)rrethyI] 1
H i ndazol - 5-yl am no] - 5- et hyl - pyrrol o[ 2, 1-
f1[1,2,4]triazin-6-yl]-carban c-gcid,
(3R)-3-piperidinyl ester, 5
[4-T1- (3f|uoropheny|)rrethy|] | H i ndazol -5-yl am no] -5
-nethyl -pyrrolo[2,1- 1][1, 2,4]triazin-6-yl]-carbamc
aci d, (3S) - 3- pi peri di nyl ester



[
ndazol -5-yl]am no] -5 net hyl pyrrol o[ 2,1-f] [

4] triazin-6-yl] am no]car bonyl ] oxy] met hyl ] - 4-
hol i necar boxylic acid, (3S)-1,1-dinethyl ethyl

{1 (3- Pl prezelyimetiy) 4*. adezol5yleminclpyrraiolz I
met h{lll {é,ﬂ}mmpzl]icarﬁa}:pqadd,@sﬁ ammho@nylmeﬂwhmm c

ac '(g ff’ug‘f[) %9 Lgf&ﬁ%hﬁ&ﬁﬁf-lHE}H&ZLIA'SI;/{]ammo]pyrmlo{.’l 1-

H- i nd&ltQe, 4]31=1§tzlna-6‘-|yﬂer}aftﬁtﬂmeadldgl(3 $))j3—mkpi'{oﬁnﬁlmethyl ester,

(o2 5. o BN Al RR B B Byt miseals wpisgioiol2 1

of t hﬂ[i,nsjtam-swmm Soidi(BS ¢ 3-hicEtholinylnetybéstdres s

hoanys. Mobe i B R Bimdhh Gk B lrsmale (3, 1

PM as g2, ARfidzi-bY g mmaﬁ (m)ef-ﬁbﬂﬁ@hﬁﬁﬁ:eﬁ@mnds
having less than say activit

possi bl e n@geé’ﬂlﬁd[H%@melﬁHTWW%?TV’&”&F@H]WOIOD 1-
VEWL T {10, BfiriazBl-6 lﬂjﬂmt%ﬂ?l W &FERG

(Human Et her - a- go 0 Rel a Gene clanp_assay

activity dfetaddilt IéYﬂdFF)’élflethﬁéd w@hﬁaﬂmm2 1-

\E)Zlfrﬁlﬁ[:onfg%ﬂggﬁ el ow ?thg f|n Pbg%gm%tfh vari’ous

terms useo[5tedlydi-és[{‘lr-(2bélatzhliyhn¢thﬂ)ehHﬂminzol—SFbﬂéaBmO]pymlo[Z 1-

tr outHontRRES Yyl AR B bR Re e

|i5mi ted | rtswm[[lc(m.mﬂmmahylmHhadamnmyumuﬁmomp,1-

e e R

hydr ocar bqB-egiyb-4pi - @grrabnsfnnaﬁyl):mki@dmwpﬁmabﬁ@ﬂb@pi Y-

lto bon. a ssion_ "] ower al k

r ef er‘i[lt%ll Wbé‘i/‘:jr‘t%ﬂﬂbé‘&‘ceﬁcﬁg %SS‘I%‘HB@ Blﬂﬂyim?%%f &r bon

atons. -9 [Ilng 3@1&&@1@%&%&@1}3@}1@{1&% -5 5 RE8K- stﬁe@@l-pymlo{z 1-
stitute by1 for exanple, onée to four

al kyl _grou
s%?ostfﬂlﬁ {) ns%@ﬂrﬁér@mnmﬂc  trpidt-aminocy Ighsseyl essxo,

al kanoyl , 43§y, 3% Y iADEH05 AT B o1
aryl am no[ g[; a4 rﬁ% di suﬁst i tuted %ﬁ‘ﬁﬂ%ﬂ yl-pyrolo

whi cHIi k?e‘l]maam-ﬁ'rﬂ]-%rbyniqamn (&ﬁ)@lﬁmdmamhﬂ)d’lwlpmdmﬂ ester,

2t a1 kanoy lCHiHG A rbbens iy E PXABINE RS D AR A pyrrclof2.1-
substfifd @t"éﬂlamw@fﬂ&m:bmcwids (H@)édhydmkkaﬂbxlb-dmpmdmyl ester,

28,7t ond AR RiReb e bbbl el S o H rolol2.1-

ar y| il f2c1jsriazinag-yil- k&bﬂisfaﬁi@bxs#ﬁih&@ﬂhﬁt@@cstﬁ, .

car boxy. - AR orE Ry R (ot e s Bethyieyrrolol2, -

e.g. mmﬁiﬁﬁhr&wc ac@b‘ﬂfﬁlhd’-h-rﬁéﬂnﬂ%ﬂaﬁﬁ@l ester,

where there are two substituents on the nitrogen

sel ect ed 1#8ir@rprophegsymeghyll- Hi-indapglr5-ylamino]-5>-methyl-pyrrolof2,1-
abko ' di no,

30! e;%{g%épe%ﬁ ﬁ]-}f:lrbatﬁlﬂkééifd, o gag?.ﬁ?(émpﬂlégtgf

t hi enyl , I["’r[[éz(é’rf&lllofopbwmm}1I[b‘jndadqll-5—ylply1moﬁq5dy¢thyl-pyrrolo[2,.1-
Tyl
R L R e BT Bn e ™
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[[[4-[[2-[(3-fluorophenyl)nmethyl]-1
r,

- [
i
, 2,
r
t

'_'(Dgl—‘:'EOO

Y
e
4-[




het erocycl o. Where noted above where the substituent
is further substituted it will be 15 with al kyl,

al koxy, aryl or aralkyl. The term "hal ogen" or "hal 0"
refers to fluorine, chI orine, bromne and iodine. The

hydr oc ar b GFcoroRst e 1-uf indeesl S ot e grolol2, -
ring ﬂ_PEl,..A]ﬁ'ih:zmSélS?f]-c&%mﬁR%id, (39)@%5@%1111)1%@@%&&; and
di phenyl g[r oups, e supsti tut ed

The term ar[wymwrwgr@ﬂm%vlhhﬂap@qzobﬁ-mng@passrmpw olof2,1-

aryI [T R HIe A—@Mﬁxﬁk‘aﬁd x@&inﬁ'e&)é} group,
such as benz e term"su stltu ed ar refers to
25 aryl gilddp Gobueomberimay-{ gindsab b émmqaﬁemp@yl-pmlo[z,l-

];Ioﬂren@ ”ﬂuos tglt]%g{%gﬂ}en @ﬁ).g y&&?ﬂ)ﬁ %gtlaltm/led

al kynyl , a’ﬁr5[[[{4—E{1rk5@t-ﬂuom1$dnsdh§v¢thylhiHfmddwl-ﬁallumm]—i?-

L HORARER A Bt BB e S

al kylmaph@imeaax-y@azﬁc acd, (38Rl kydimeathylethybiesidrky| ami no,

alyplaﬁgnoyl igléﬁye fﬁ}g‘ og‘%}'ﬁﬂ;\%}yﬁf@ 20 e% dlafml{]ol]-tsr-ronéthyl-pyrrolo[’) i-

al koxy ;Wt}ﬁﬂyinrﬁ-ﬂﬂ-’@rbhhicﬁﬁﬂ, 3-zwryﬁdmymﬁwzy1 ester and

U 1 onam AR Rorpherimeing) ﬁu@z@%ﬁ Bt ‘5ffagh¥l—pyrrolo[2 L

may by 1 uiiein -G HReirbidicR8idDB R)Ydnerpholitidhethyladstey.
al ko%]/{, ugo al keirullyl al kynyfcgﬁe)lr yl 9?3:‘3& ar al ky?’ The
term "heteroaryl " refers to an optionally substituted,

aonat i ¢ g GhiRed &Engoﬁift@'nflﬂfe inWt G ehBorRexhilifiCL, values of less than
menber ed nonocycl | to 11 menbered bicyclic, or 10

to -eMis Gnemre @f HERAyHERR apd HERS\pssapsn Mard rrpferredare
at | Do Pﬂll@ﬂﬂ t ﬁa?t@ 1
at omecgg%mal ni ng r I ng, r e?ﬁtac#ﬁ%s plg'/‘%? |or?gﬁlre are compounds

tetrdmaing,lessﬂm\ﬂdné\da?ﬂaeaxttenm al kenyl" refers to
strai ght or branched chain hydrocarbon groups of 2 to
20 carbon atons, preferably 2 to 15 carbon atons, and
st pref @ehb shePossibi8népatiar fideeffdcooblifelireatagng nmtmmlax

oy, o ey GV B g Retted Gene

exanyatth-clihg is@aytd&ﬁvws Hd:dirk«iBl@t Prefettdtotpomitidlhave ICsq values in the
hydr al kox Kk al kanoyl oxy, am no,

al kyl}%q‘(ﬁéssalﬂf’ %Pﬁ?%g”Mal kanoyl ani no, thiol,

al kyl thio, alkylthiono, alkylsulfonyl, sulfonam do,

nitro, cyano, carboxy, carbanyl, substituted 10

@érbanyl guani di no, |ndonI,JLmEEEEonI furyl,

thienyl, YRkarlo aremﬁﬁﬁ%nif%flvrmtﬂysrn%rgdrélused Mebéﬁb@ﬂhs invenion.

andtheI| The term™a s to stralg

br andfhest @ﬁmmnhgppﬂ)obahmmqﬁsdhtp}we fisedzhrougtoot mﬂpgmﬁcaﬁon,
atong,, I

prefer a%{&jl%“?g%%u car nlﬁgt%{‘)%sn%e %@F&r}é“@ﬁg“@ %%?mc’falarger
tri plgeodponds 15 The term "substituted al kynyl" refers

3ot cuonb et RRE e o3 en bpmotti e SSRRINGY:

ai kamgilocathon ABUMDF | t8H ¥irBs ﬂ@ms ct;réttei@blyalmom:arbon atoms. The

al | canoyl am po, thigl, _ alkylthiog, alkylthiono
al kweggg%?sg}wﬂower alkyl” refers to¥msubstltuted alk%rl groups of 1 to 4 carbon atoms.
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sul fonam do, nitro, cyano, carboxy, carbanyl,
substituted carbanyl, guanidino and heterocyclo, e.g.
i mdazolyl, furyl, thienyl, thiazolyl, pyrrolidyl,
pyrldyl pyrlnldyl and 20 the like. The tens

cycloalky efe I Eﬁhn
sat ur at ed cyc i &ﬁﬁ%rocaﬂﬁpﬁégﬁﬁgaéfﬁ#p%%hﬁ refer G?Vﬂn
cont ammrgc Dot @ Bur subgtituents] sGch as, ale, dytiony, de)xy ®iopggkanoyl,
whi ch furt her fuse '.n gn uns

i o%V aﬁ{g@&yf tigliflo 314t AR E s aibstinuted

U I'nc

Cc y Cc I O pmnhirey in whigh themmmo emhmpﬂn tanel selected Frolmeaiitl, ard%or aralkyl;

oY s iR b, R R e iy bsticted

al Kyl agtiins sasstd@erarbiRebyRinane, ﬂuar ampmo,rarﬁuﬁ@, aralkylthio,

groups descri bed above as aIkyI

uen
t er me2KiEHRRQ, ayithiono, argliyl %@yé‘kﬂé I@&@?ﬁﬁﬂ%ﬁuﬁomﬂ
r ef er sdifondRido0Rf] SOMNH,Y subkideitel sifigfmidd) nloo, SﬁInHr@Hﬁﬂ'y carbamyl,
or unsaturated aromati ¢ or nonaromatic c C|IC 30
gr oups-81 GPNEksHBHtEuIoRpArbimYly- 2 CONHalL 3B, CONHaralkyl or
WOCM&H Hherd tﬂc?e &Jﬁwmﬁﬁﬁ&tpbﬁgﬁ citfo eﬂgel&qe& Lok Alkyl, aryl or

mbered tricyclic ring system as at -l east one

het er aratkylnalkexyaartongls aryb mebstibuesbarylageamidiam heterscyado, ¢.g., indolyl,

L 1 R Ay ichlion b BRUSHE ol SRR g

f r om piptridigE nmorphdligtl qriperaoyt gemopiperazinghahdsthe fike, and substituted

t wh t it t
o) 90 hestPeteTs. | W e el 4RO Mt it G AR Bubsffied it wil be
hEs er with alipl, Wxﬁlasﬁomtam@nal |y be quat er ni zed. The

het er ocycl 0 ma an et er pat qm s
or car bgn h?ﬁtg'ﬁ? y}g’]%ﬁ‘é Q’F{Pt ﬁﬁh &g,g}l?fbﬁ%@{] and iodine.
groups in dﬁ&@rlﬂyﬁrf'le Eéfgﬂs%(inon&w&ﬁ@bwlgchb ARdalayit hydrocarbon groups

pyrazol yl, oxetan pyr.azol i nyl azo

|
D tE 10 2\ i in Ky o8 R P 0 e el biphenyl
| soxagfl di ddflsnnew droEsaZeh ¥F which nd% e Xhstitdidgdi azol yl

t hi azol i |soth|azolyl I sot hiazolidinyl, fu ryl,
{2 r ahydr oFhertgtm “arplkul yefers s anisrab e asubstisuted aiylgrayp bonded directly

pi per [ 2- oxopi peridi nyl,
hon‘op@ltzd ZIﬁﬁ?péga%ga%xoh plperaZInyI

2- oxopyrr oThedﬁmny 1‘§ubgzm mﬁI Infelrs toam @p{l g;olup substituted by, for example,
4-pip, I ' .

oyt n<1‘?n Itg? (¥ subslth% Ir%/q as ﬁ opyr %&?nﬁ,%ﬂmmted alkenyl,
nor ph‘:ﬂkynyy Isubﬂtlhltai'ﬂjkjp:lj'hlaryi,)dubsﬂﬂitedimyl [ai‘alityl,rlgalo, mﬂuoromethoxy,

B ¢ P peiei TR, s, kgl ppeptony. oy Aoy, amin,

' Sgt mﬁﬂahilndl zaylamaﬁdﬂ I;uﬁlklcymflmo cﬁdknymﬂm?J aikdngymmytmol alkylthio,
and triazo and the enpl ar c
heter‘HIE ésI‘P O’gfﬁ’é‘t?p I&%{ Xyaﬁf}' carbhmyl, Alkoxy chr y%onyl alkylthiono,

OLfonic 280 aRVAIIREAL ¥1fonamido, aryloxy and
benzoxazolyl enzo hlen¥a UInucIIdlnyI qUInO|I2&y
qui nabe fiYs-- Roe syhstiveent mey lﬁygaeb oxy, hal 1, alkoxy,

3900 U o) ?Mﬁﬁfb ol yl benzopyranyl
E§QO|IZIki n ggug&#eﬁbhronnnyl, counarinyl,
ci nnol i nyll‘heq@rm‘dwmmanglr’ refem ttaamodptiopallypapbstishiegyar¢rdstic, group for

B | i
f 3: SF‘%{J{‘%H‘%’%‘%S UCE m 6’[%& it ,Ib'ﬁj Bgﬁl%ﬁnﬁwd bicyclic, or 10 to

di hydr oi soi ndol ylI , dlhydrqu|nazoI|nyI (such as
3, 4-di hydr o- 4-
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0x0- qui nazol i nyl ), benzi sothi azolyl, benzi soxazol yl,
benzodi azi nyl, benzofurazanyl, benzothiopyranyl,
benzotri azol yl, benzpyrazolyl, dihydrobenzofuryl,

di hydr obenzot hi enyl , di hydr obenzot hi opyranyl ,

di hydng Q?eﬁﬂjé}eﬁ'u‘? ﬁf‘ﬁ){% syEH systéhd, %?uh a8 b 9%611%%6@%& at least one

i ndol i nyl, indazol nronan I sol n

napht & lt;latmpl-con@@nmﬁmmzekwyple mgmednmiqomtht
pyri dopyri |
t hi enof ury??{étteﬂllqeno%@r il]ay ,ms}gié%ot hi eny ,C%é’%llﬁmbongoumﬂ

li ke. 2Ex&hpirbonatines, praferblly @ te llﬁ)sarbbruﬂnms, and clastgeteredly 2 to 8

| k d bed ab
or onginft ks e Buc dowtoRbRenl o o ht ky1

subst i t uenThe taan tfebktitated alkys wtféromydn alitepyipgoddibstituted by, for

hal oacet ro clu e | er

ot o SE3AReSne tlibi ethuenf it . 1l oS ke, alkano,

Pr ef eb]kﬁsbyﬁdxbsduhmwaﬁ@danbﬁ& A ARY&hids, AkMoFaaMd, thioll A]Eylthlo
exanpl of this specification. The term' carbocycl

ring" ]%?‘? plkyls Ls C1Y gﬂl‘ﬂofyaﬁ%,c@qbgw,far amyl, Substituted
upeat tirBdndd, gdiﬁﬂﬁﬁa}’ﬁlhbl?l E}ﬁiﬂiﬁﬂﬂﬂfﬁ%ﬂ thieﬁ%ut e thzoi31, tp?nghdyl pyridyl,

carbon atons such as cyclopropyl, cyclo
cycl opeinidyl andgha likgexyl and cycl oheptyl. The term

"opti onal | cstglkgt‘ fy )
ring" her e| n i ndldé%#gﬁqeﬁat t eélga%%gcl%eﬁlcléﬁﬁhg&%dﬂ:gmups of
be subir 2t e asams, prederahly At &5 carbrt atorus,aml mOpt] mq'erably 2to0 8

osi t I dependently sel ected
fpr om a bﬁgﬁaﬂ fR{pr e?WR%B‘F@‘r I%(())l\%et[rq Qﬁ% |Oal koxy d
(prefer abI 'ljhel tame‘r‘suhstitutmy)lkynyl’t reﬁz,rs 153 mﬂ«yﬂjrl@dnqubmnned by, for

fera di
TS50 R, AT b St 5t s
hal oahlkythminpy ﬁﬁl&ylahmo hlkchridylsiinoTetibly hl)qltlﬁb ketig®tiono, alkylsulfonyl,

am no rbo .. hono al kyl am nocar bo

o RO BE R, 35 e agbapylogagpidino and

a' kyI heidrbéRo, e.gl lhﬁ&ﬁ%@l iﬁ&‘ltll Qlﬂé@i ekiaRdIy, pyrioBapl %yndyl, pyrimidyl and
oxt)é[l ower]allryl), oxycar bonyl (preferably a

I SI“K‘E)xycar bonyl ), al kyl carbonyl oxy (preferably a

10 | ower afﬂé)téﬂ&‘%?f@@ﬁ]ﬂl@ Yofdrs 35h GfbhaifyRuBitRERD |s¥turated cyclic

phenyl ), said aryl being optionally substituted
hal o, hsdssgarbop ripg Bysianes, p@ﬁoeabham@@uyngﬂ duprngsmnd 3ite r7r¢arbons per

"het elli-%, é&gg?]p I ang..
ni trogen. B ]ea:mcg@nph{gtlﬂln{jlﬁiL o@n‘%ﬁﬁu{ﬁé&é%orm s}éll1
whi ¢ rﬁmlw gwups mbiude cfebopsapyh @y@léburylmyslopmlﬂn tbeJhcxyl

e TR S8 SSBL AR o ) Bl Papoi

al t hombétitadnkseincladd dre oabwrahlky gnmpf; a$ deserilspd, above, or one or more

i sol atin r . rif |n t.he, c. ounds of this
|nven§rP‘5%do 5’&5 IM lal may formsalts
with al ka|lfhcl‘mtrﬁ|‘ﬁet&béﬁleﬁ§“h%%o§*ﬂlc ah@tiRsidbdidlodéler to an
l[ithium wth aJ kaline earth metals such as_cal ci um

and rRpGARAlY sbstitwipd, fully sgated oriwsaturaizd arepgatic or nonaromatic cyclic

- docy o Yok leREhAIS, wilibh R4lMb al%é]ﬁber&%ﬁbxﬂ:lc?&ca’ﬂﬂ) ﬂ"@n&ﬁbered
20 aci ds_such as arginine, |ysine and the 1Tk

Sal t PIERHC98 19 & Huemberrd imtlicoingisygere. whirh hascht lqasttone
art. h-EtE‘?o S S 5a.|r b3k Tk ednt Y Iaﬂé n%&glﬁ_&% F‘mcrhe%rocychc

vari ety o organlc and. Tnorgani ¢ acr
i ncl weup dooEningy hetetostbinmiyyhdve ehorchlietaroatems sejettaldem nitrogen
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brom de, nethanesul fonic acid, sulfuric acid, acetic
acid, trifluoroacetic acid, oxalic 25 acid, maleic

aci d, benzenesul fonic acid, toluenesul fonic acid and
various others (e.g., nitrates, phosphates, borates,

tartr fur b
ascorﬂg&?%s ] alﬂfn? atSS &eigf&l a‘% S‘Vheﬁetﬂg gﬂnguc SAITS capoms
be f onauedsca@ﬁondﬂmbet madlh@mdgkﬁ ilregeni heterdatoras may also optionally be

S A i A r e

e i'nst ant
I NVerdtoman are cont enpl at ed 30 either in adm xture or

compounds EXETRR Mgyl B IERI R )
possiihldyls ﬁﬁﬁﬂyu SRERYE ﬁﬁ@ﬂohﬂynﬁhﬁaﬁl}(ﬁ phiid&zolihyl, irsidyzolidinyl,

partl cul ar races t

cem c forns d.t
i sol 4PeEPlyly @fqze iny S@quzghwi\w@zq @ﬁ‘f@@% Szolyl, thiazolidinyl,
act | Vib‘;tulﬁm-[ﬁelﬁﬁfﬂ@%&nﬂ?f@ t@@&yﬁﬁﬁhﬁﬁ elidBl oRydiadodyl, piperidinyl,

physi cal t hods, such as,” for exang fractional
cr ystmpqr?zz@tl Zooropipsmain oprapiperidingls halnppiperatiny. &t

?‘gﬁﬁ to‘a{oﬁ&E&g g%?%g,p %—ﬁk&ﬁ&ﬁ%h&ﬁhﬂs %ﬁ&&bin?ﬂ apa@@nutﬁbmdmy:

y. _The 1 ndividual optical isone

can myridys Nravecpyridplpyanylapwinsidies], pyndasioyh éetrahydmpyranyl

conv

7o abibRiaty FRkRaRer S oyl B SURTRAS aidBbipholiny sulfone,

cr ystigd-diozalanoand te]ndpdtmusl —dlﬁxctﬁmensﬂ,cxhnmnal isothsgzolilioyl, thietanyl,

have odr . f.or.ns. , An 0 that will be

conve oal}dmﬁ%/%@ %@Otﬁﬁgk%l oactive agent

(1i5. (ﬁ t h@x@ﬁ’nﬁh@umdggﬂﬁ rhetefawdsﬁd @ouph)indleded, Mxhgfdm@-oxo-lH-indolyl,

withint e and s e inv t|on us ..

For mbegtolr e Seaoaoih bragtioa b iy Ripgff, Gioting1-N-

exanpxase, e&aﬁymsoqaﬁmnﬁﬂdf Ayl a&mmmamﬁebempymyl

Desi gn of Prodru ,. edited by H Bundga gwsgé_lge

1985)mndgliginylybenzs v ﬁthPPf’yﬂo?%W“n%i Lq indazolyl,

ed| t S dinyl
%%n@lbgﬁdﬂv ﬁiﬂ%&ndﬁ%e(gl%wg reﬁgﬁg[%bﬁx é? b §1r0[3918l§ﬂ:yn yl} or

00K of ve opnent edited

frof nbipyridinyDa Lthawedﬂy B@Pﬁ@l@&‘é‘%@ leﬂa(&férasé ;4-dihydro-4-
DeS| &9 qg,ﬂgz h furazan
Bundgaar ﬁﬂ]?%ﬁ% %& Fbgég ﬁ Blﬂ r}g%eggl?déaz%v%e#%oe L
Dr ug b@mthaepw“a@é,\heema@lyl,lbeB@y@amM)dihﬁdmbgh@m

of t REERRSRABENIR SR ARUTAT, S MLFRR) suon,

scop ehh;fdrdbl&mwymﬁﬁn indblmgé,nhdmlyl mchmdmnylt 1semﬂviauyl,amphﬂ1mdinyl,

raI kno e and Ut
s ARt Pinso T P s Rob i SulRhuRY. ey dBfuinotiny,
cert amenmuryl,QIueﬁdpyﬁaylmseno&ﬁengr and thkiliket ors of protein
kinases. re ecifica rroJ ofr,i azi nes sugh, as
t hose Bl etrprels SRyl RO i & o ARV LE il
tyr osgka@skdsmeﬁlba&muaf Rk o §u fdesdribed hlicve fag aikby

of receptors. These inhi bltors Wi be useful in the
t r eatSHestuests as yyel|as alkylapifonyl alrosle%@@shaicﬁﬁw greups. Aiso included are

4@PeRHRNL: HRfbrsyida! sulifad Ypdiides 3ha HFi&ine Hrbf86d substituted

heterocycles are shown is the examples of this specification.
The term "carbocyclic ring" refers to stable, saturated or partially unsaturated
monocyclic hydrocarbon rings of 3 to 7 carbon atoms such as cyclopropyl, cyclobutyl,
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receptors. Such diseases include psoriasis, rheumatoid
arthritis, and solid tunors of 30 the |lung, head and

neck, breast, colon, ovary, and prostate. The

invention relates to a pharmaceutical conposition of

conpo 0 pl.ca C £

sal t (L)Hr? aﬁ%ﬁ%‘i %h%g?@'{yc%é%@ﬁﬁéjﬁggeﬁ | ca?)i BRI Pas it refers
ac cepttaptagbasaelicirng" hﬁemhadlcmghﬂmnaﬂﬁfcychc ring may be substituted at

(b < RPg ok ARt P8 Bt SR RY prmOr i tiendiapaty seocted

i nlhl g|ﬁom :hikylgipmmfm-tb_ lpfowehalkel), Fulkm(pt_eﬁﬁlﬂly lbezeluerék@m , Nitro,

soli s, Whi ch are.associated wth.,

receptngr IamﬁI?FQm? qugﬁrpb&yg%@ *Mﬁﬁ?@!&a

si gni fdl[hm&]a;kyﬂﬁﬁm)d@mho Qﬂlol;EB’balEﬂ (lb'ﬂEB?abi%ﬂhB&h{ethyl) alkanoyl,

Phe. bRRHERSBEd, insalo giosseponc RalkyBgRepan, aky! amido

oesopleRalbly BweeARH agiids) aliosdjvﬂkyl Aprefifaily & wer alkoxy[lowerjalkyl),

pancreas, breast, _prostate, vulva, skin brain

geni t BPxyearhenyl (areferably ajsrer ikoxyparbenyl) §u@l$ad7§nyloxy (preferably a
t hyr Oldher alk§icaiBAYloxy) 3hy a1 @Pgﬁrlaﬂyg rlgpt e%ngoor‘)tlonally

enbodi nent, "t he conpounds”o
are aPubstigisdrhyhal Onlﬂt“f%aﬂfﬂe@ﬂ aﬂioxﬁalwpﬂcerous

di sorders Shel?&&itb mﬂldr Ia%?&%; %;l%ég]{dt clnoh

10 Thus according to a er aspec
there is p'fhﬁmmmundwﬂi@mtdﬂmwﬁmnpﬂtsmmdiaréhsomﬂunthesccrpeof

formu Lnlp r ical C

t her e0 n o Pl u%éaE ci;l?#yeac%qp leﬁ& "g’gﬁ%ﬂf H?"X?‘o‘fz?g’éalbh

t he pm‘ﬂkﬂﬂtﬁﬁ‘e prefarrdd] ﬁthbhglliqﬂh&tdakﬁareb fafs&ﬁ&efhl[lfa .g&in isolating or
war m anl na as_a human bei ng. Accordi ng

to a ELuu&ri ?he‘fcé’gtpﬁ (9?%1’?1'@ VeHPEnt i on there is

provi ded T redolpdurtdalof fokmupy IQﬂA&Cfoﬁﬁ s with alkali metals such as sodium,
antiproliferat, ve ef f ect kﬁ{] war m bl ooded ani mal ,

such siup rdrfithipa; yih afkalinecagth gretals wch a3 ealgivwm gnd magnesium,

Whi ¢ hwitip Bigahi6 ®8sed Subhiks AicPEIbRGkylathit? bfhuf ik, g@*ﬂdme and amino
S%(fgectlve amount, of a conpound of formil a

r nActds esleas arginige dpsineanddhe ik Such salis 64n besfoméd srddhown to

her ei ioRefMe8in BYaMi rtue of their ability to inhibit
HER1, HER2 and HER4 ki nases, 20 conpounds of the

present i rhhsfpmpoungs forfermuebmayformivelts wittas maitty of organic and

I
b cer et s, S B A AL b RS Ritgheilorige putrogen
expr éx@emleamdthmmmmld, nu]ﬁnmacﬁlohuedc hddi;maﬁudarﬁﬁietid he¢ig, oxalic
non

da t
B 0, B RS P R RS itoni 8813 SfBtrepifiny ack g grious others (e
r ec epfitpates, phaspmeshmmgemsmma heciomey, B&ﬁb@t@é%gcdrlﬁhtes

VonodH AR b s diHe D oS oA ek Eued bekionts tashasesilied i the at

of the HEmadmmteﬁans(rmmh&s”?hﬁpaé fe®y the HERL
recept or gi‘ve shown anti -t unor ef |cacy i n prechncal

and cl i ni &3 s'EEQiAmess of the pampayadeeidheinarpidatanton Argtcontemplated,
i30Ni Rithens Mﬁ@oﬁﬁ?&@d}%ﬁ%ﬁﬁmﬂé&@ﬁ%@ ‘g’h%'éiﬁ 460 of

efficacy in the treatment of tuno

si gn&PTpeHnds gepording faghe invention embrcessalkipe possibld smereowomers and
addi {aDmihh, 0.

i nhi ttgl:ltl ng t%srrgtrs &HM& ém%%\g’%rrg%iédl ﬁ’% afit thisolated
het e pgfdcrah@pmsxsgnahg ﬂ:@ spaanﬁsbacummsp dﬂmdacenac ﬁmx paChaEsolved by
to have efficacy either as single agent or in

conmbi nation (simultaneous or -13-




sequentially) with other chenotherapeutic.agens such

as Taxol, adriamnmycin, and cisplatin. Since HERl and

HER2 signaling has been shown to regul ate expression

of -15 angi ogenic factors such as vascul ar endot hel i al

grovvt E rl .
Iﬂxgdga‘itg?éh O(éi}(/’psgg% Pch ekéﬁlg %ﬁéﬁoﬂ?uﬁ{)r e ?I(l:’tg onor

r es u Ictysugijhzfanonmf diestereorherin derivativs oasapacgion bs chirdl golumn

addlt to the inhihitio unor _cel r at

and LA etS 188 oAl oBfcel ot B b BEisth P i comates
i nv olﬁntﬁﬂﬂien;ohmww efeftods,i shel a, Frrxample, sajtionmatibn edthlan optically
iﬁ rheumato&t(é:l) artgﬂg}htls and may contribute to the

angi SG8YR a1d 1ol TySAiEgon. | nf | armmt ory di sease

state. Th @du[ﬂa’hﬂdstdﬁlﬁc fAREEE T BRS alsB hale Prodiug\ferisl Qhyabpound
theref ore expected to have efficacy in the trea&lment

of r Keiat b gonvgriedin wodto pgvddeshe blopctivsragentdke. the compound for
conp %ﬂﬁast is FYtbdtuf WiER thé H&E)E) @hd §fiffofitRe fri@itlonUse as

anti -angi ogeni c_agents. See f ol'l owi ng docunents

and refer s formeef pradmgs wew@il@ewnegﬂxer@gefoyexmples of such
" I YeekeCeptor tyrosine kinases"”, Cell

}ge ESH‘%@%@Q"% §f"(zoom Cobleigh, M A, Vogel, C

L., Tripashy, DesisRobBradruly, edited IScRdBundegard, (Elsevier, 1985) and
Fehr cher | t

e 3Ryl 02 Yora g PR, o cametc

st udPras, 1(9!8&) eff| cacy and saf ety of humani zed

anti - HER2 I : ho havye

SER2 over Bhpr odofsabas B il ey Krosgaarc-
has paagh EﬁcSHdB&ﬁdgﬁﬁrdCdngf!rBe‘l‘E&Y &d Kﬁﬂl@ﬁl@tdf‘l?rodrugs,” by H.

di sease" col . 17(9), p. 2639-2648

( 199%und @&%Pgbﬂ Pi1(M¥Dster, D, Cooper, M R

Cohen, R ) Buif BGSfmal, Ad%ed%mglﬁeﬁli}%%v:&s 8, 1-38 (1992);

Sei drran, A., Norton, L., @nnett, K, Fal cey, J.
Ander son, V., V\&ksal H., and Mendel sohn, J., "Phase |

t ud
ihlurr:eslscogtntplg %%H&*&on%{ an %Lﬁ%%g%%hau on f%bﬁ compounds

20 ciof fr,lrmulari are dlso with the @pﬂcﬂf the present inyent@mg Methods of solvation are
(200 t.0h Ki kuchi, S., Sekimata, M,

Kabu nera Y\}mowﬁo i the al'tIVl K., and Homma Y., "Invol venent

of ErbB 2 in rheurmtm d synow al cell grovvt h",

Arthfdst's F[{rﬁ.uns. 44(2), p. 260-265 (2001). The

anti U..'.’b at+ve treatnment defined herein before nmay

be appl i edh&ﬁre@exﬁ aivenﬁaﬁs bhxed dpthedisdRyryi that obitn pyrolotriazines
d|t|on 0 onpoupd of the invention, one, oy no

35 he e ihibteran e@t% + Moxg : il Hﬁﬁﬁ*ﬁ%iﬂcﬁas those
t r eaieRAbedRIhR SnREHGENRDitiNe Yeu@fyr&sﬁ% KifdsB Uit @9 Hidmbers of

sequential or_separate adm ni stratl on of t he

i ndi VheddBR farailp tors Thegerfphibiters witl be uyefal in Shaferatrarnt of
Of t Bt nlférgﬂveerﬁlééﬁﬁhsw afd elﬂﬁnfjﬁiegxéﬂ gb% Biﬁ’bﬁﬁ&%%?these

own antl -cancer an cyt ot OoX ts and
t r eammﬁ Suple ﬂm@hsmgmclam paoriasis; rhéungoifi arthuitis aedisdidgumors of

gb X€ ﬁmeq Fgct’l%a %gl?, s c&g RE g&cf%rg&gﬂe%é 1H§ent10n relatesto a

conpoun vent ron osage rang
des ¢ phiremicduticalwoapdsititre otiongroupd af fornelat ) urqjhhlynacewtcaﬂ;e

agent wi pr gved .dogage _ran ou

For it AP Plsdgh B (Bt Bt o8 B R er ol FeRpions corer inthe
ant i gemeent dhypdpalithtveainds i AEminiat ah Faiticular, the said
including radiation when a conbination forrmulation is

I nappropri ate. -14 -




In the field of nedical oncology it is normal practice
to use a conbination of different forns of treatnent
to treat each patient with cancer. In medical oncol ogy
the 5 other conponent(s) of such conjoint treatnent

har of phispledRal ORBOLLPL B Rllh il S HIRAbr HBL Riifery and

herei i be sur ge
che notrwgp)ﬁoli@mrs whstmtermpgzedrmyh EBR4 KEGE we:epmaland HER2,

LS R AR Bl AL A v

def i ngebwil land sm&domeluﬁﬁlgﬁbmmmpleecanbtrﬁ oftthé ®ladder, squamous cell,
23 0 k) SolBerbl 5 pletapy Bl Uich S evaiad), P, Bas,
ant i eptosagenaivaf skin, brailHeBitouriaiitiabe lmphafé §iFiehf@6oh as thyroid),

raIOX|fe dr ol oxi.fen IOdOXI ene) progestogens
(for 9]3%‘3 |1@7mg.@§e}gtgg. §F‘ itk comgpounds of the present

i nhi bidvesitfor(&rOals® YRR Lthe tx%ﬁ‘lﬁ&hf &’Ztﬁh&‘ancér%.{ @%&Rl&s such as psoriasis
bor azol e exerrest ane) anti hor nones, 15

ant i pF‘Efbﬂ}é H%l andr ogens (for exanpl e,
floit am de, TR Jdt& ?oaﬁ@ﬂhgla:ls#&%fﬁgm ?érpﬁlglreQ%OVﬂded the use of

acet ate), LHRH a onrsts and ahtagoni sts

goser 2Femeodef ﬁles_form]g@b ook persnacsutiballyi aceaptablsf salt thereof in the
testo r P
f masteri g ; f g? rl].%’lg %‘g‘n S%g’gél% Pg‘;(ﬁmb‘%{ ey ﬁgupmllferatwe effect in

anti - amasﬂbmdaganmal suflpas ebamyl teingret aI | opr ot ei nase

20 hi bi t d bi t.

uro Ik |n n ;asle ‘% Zs‘rﬁng Cg’gaatlimﬁr%cflﬁg@rﬁtogﬁmﬁgve@ 160) e’lfedgéf%" § 2 method for

ahd | m?mmg)mambrc?;nfgm\? cfffecting vfaltﬂd:iédgglﬁd FamﬁﬁlJG: @ilibhtasla htu.man
rowth.factors i.nclyde for ex e atel e

ger | vgednw ot 5 fﬁ%&t{?ﬁmﬁﬁa‘”ﬁﬁga BEYjies Wg‘&% animal an

such ¢ffdatibe it of& Edifound bPRRuh Ak @ Ehz&ﬂfab&ﬁaa%cceptame salt

growt h fact JS receptor anti bodi es such as 25
Avast‘ihﬁ'ﬂ’é: ettheriphefPreand Erbitux(r) (cet uxi mab);

tyrosine kamaae of 1Bk BbiliNtS inkIGE HBR/I t ﬁERQ aﬁmﬁEhh RER&s,

inhibitors and inhibitors of insu

ret e pragpPundsf the nrps)enblﬁwq@pg Iciﬂi ber el \f@tbenmmw lofiprolifprative
dr UgSgighatksCh @ﬁhﬁg&;k&%st‘lﬁ Fﬁ?ldr rrﬁtgasgﬁzls been shown

oncol ogy, suc antlrreta 0 ltes J_
ant i ftelbgerpressedand artivaied imgndagytsobid tunegrs mcludmg head and neck, prostate,

fl uorﬂhﬂyéh{aﬁ' CQP% g&i&gct@gs' brlezys? baie nagsﬁ)ylf IﬂerEERfreceptor

adenosi ne anal oglres ne ar abr Ros
| nt erlgedsahasispen shovhumma rovaﬁtprbssed ind:&e;{sf, ovariahmg end gastric cancer.

th
B £ IR e Bt gcR alatt e Rrpndnos e 1ER2 receptor o
dact mhm;z @igﬂahﬂglﬁyhh@HERfl Bécc 10 Rdvie RBewH &t Nﬁidr‘éﬁﬁca(cffiﬁprechncal
exan'p CIS latin, atln) alkylatln a
(for gtd% e?q;gp 1tgﬁso & R1 andI—[ER2
chlo n@mescwm haldl sﬁicmm heyeatrR Qﬁﬁﬁﬁ@ & d élfd(bifs?gﬁbﬁz?g from

nitrosoureas, thiot epa antimtotic agents
exampiter of the twogeesplons. &1 arldlitiany these qompounds haVﬂ efficacy in

oo righiBHAE cunYdrl Q’laﬁ%w m&%&bﬁ htBoBEner signaling. These compounds

are expected to have efficacy either as single agent or in combination (simultaneous or

sequentially} with other chemotherapeutic agens such as Taxol, adriamycin, and
cisplatin. Since HERI and HER? signaling has been shown to regulate expression of
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and taxoids such as Taxol (r) (paclitaxel), Taxotere(r)
(docetaxel) and newer m crobtubule agents such as
epot hi | one anal ogs, di scodernolide analogs, and

el eut her obi n anal ogs); topoi sonerase inhibitors (for

teX a”mngiogéﬁé %ﬂ)@@ﬁﬁéﬁ b4l Elselﬁﬂtht t Ehzﬂ%rcﬁﬁlﬁﬂ'ﬁt?bld@ mmj and mterlcuk:in
eni posi amsacrine, topotecan, irino
cycl 8 g %Wcﬁogupe a&mp to aa%yﬁfefcﬂ% testifing from the
bi ol qgiiffon B? @Scsﬁ@ﬂ'aﬁﬁlﬁﬁﬁ PR i SRS OREhor cell proliferation and

inhibitors as Vel cade(r) (bortezom b). As stated

abov eurvited Tlm HERa mepf@rrb@lhm shsxrwqtnée vobvedin the hyperproliferation
| BVENels f; ﬁﬂaﬂ) tribute to th

a%tlg#o fer lgv%re ect uch conpounds of tH%mmngmw

|nvenbnmmmalefﬂmwuﬁhummwnxﬂM%mmswﬁuﬂhcnmanMuﬁﬁm@wgénﬂnS
of di.sease st n
rh eumaY nt?l ar ﬁeresff)re egcp%}gércgtg sh%g%% gr‘lﬁ t?%hﬁ oL (t)?rgglu atoid

of fmmﬁnhﬁ Th&ﬂbﬂﬁyséﬂnﬁeummpﬁmnkﬁoaﬁnbmﬁﬁERdﬁmﬂmmwdiﬂanhﬂn1meas

of cancers. includj uL not limted to he . .
Fol | R ABSIoBgHe t8iPls R i o AR AR ERS Pbyetqipyees cied theren:
h|(}add§éhles§iﬁg%ﬁ$t “CelD kighalingibg R€deptor l)irds&lﬁc kihases),, Cell 103(2), p. 211-

L DT Cobln OSSR rESORDI0N RGN, Sl .

pr ostRhRabaAek, BK iWoltel,YC M Chaiksh, VS BIARTBISLiéBérnan, G., and Slamon, D.
carci nonm, -tumors of nesenchynal orlgln |nclud|Eg

fi br dsaMutinatigpal studg of thals
cent 4 no@f&gal%ﬁb@%ﬁfx Honlls 'W’Btlﬁvé mmvel’éig}édﬂhé‘ fhetastatic breast

astrocytoma, neur ast omm, g i oma and schwannonas;

ditd -condeethat haspregressedafieg ph@nmme@éﬁﬂﬁ disgase”, J. of Clin.
ter at@%@L 2639?ﬁ4§f1 B I dpBE MCRY, Cohen, R.,

role [ ul’ar
pr ol |Btmna$s; By BIOBL Mg Bﬁémkba, G n$m@natg rf’s, Hmrd Laciunastt, K., Falcey, J.,

:ﬁ265§¥§§?ﬁé%:&%¥ﬁé#§ |se se pr céss ﬁ% §%§¥ﬁ%ggﬁdmnml

abnorgamith cfaitdmbaptqa chinietie atiboay C225 glone abde ini gumbination with

Dk SR oEE D e 15 BaP CRRIP R KPR & Skimars,

psor IM|S Kibu}@hﬂ,n?f Elioﬁjliﬁ@n! K| &nd H@ﬁﬁﬂWO,S‘fIﬁvdl@éﬂamI\fbﬂErbB-Z in
angl asty or vascul ar sgrgery, ertr
f or maRvuEHH A @ROVial SHhEPHRY - eets is R 8 ipe 206365 2001),

compounds of fornula | are especially useful |n
treatnment of tunors 5 having a high incidence o

tyrosine Whaastpraliferaive reatmentiflefinedinrein, efoaﬁgwy Bﬁ gpplied as a sole
ncr,
(F:%grrp é@t‘?ﬁygoﬁ n& ao?vce(,) %?&r?gtﬁ)lngﬂ )g‘cg Wi 4 Rlﬁre:ﬁxon, one or more other

t he conpounds ~ of
t hi s sitbstames mi(or d-weaeoﬁsn&wh cofjoing Ma@ephmgy he.aghigvied y way of the

hOStSIaM&S%%ﬁe ": %%mglseases o h }hﬁ&m% gomﬂnSOf

usefu nan canc
t hat tistyeahaerss E'he cmhptdmds ofthssiigveation map stm &k ugeful in combination

pat hv\%ﬁ)skn%%%ra%lcggcer and cytotoxic agents and treatments, including radiation. If

30  formulated as a fixed dose, such combination products employ the compounds of this

invention within the dosage range described below and the other pharmaceutically
active agent within its approved dosage range. Compounds of formula I may be used
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10 through growt h factor receptors such as HERL (EGF
receptor), HER2, or HER4. The pharnaceutica
conmpositions of the present invention containing the
active ingredient nmay be in a forn1suitab|e for ora

use, f ueﬁgfgm,lﬁ] kn%%taﬁﬁ&ﬂ;& cgﬁ)ﬁ’)%};e e 5 C\F;\ﬁ&%em? including

agueous” or of'ly suspensi ons, ersi
granu maﬂo}gmla,lcgmbmtlort@Muhtxom sfibappeypsialees, or

syrups or LR rolafop |ntend d for oral
may be prepar eg acco regP °§¥1§/ lhﬂ?rﬁlggprﬁhtb"ﬁﬁo o Wénsbmatmn of
art f differdre formsof aedtumest t@i:rcatmhdf paiesiviticédncer. In medical oncology the

cO 0SsJ,t 1 ons an (0] i ons ITH ont al one

RO Rkt PR RBt] PE ok CERORH e SR it Siprolferative
sweet &Batﬁgnﬁgﬁﬁédshar&h dufofd Mgy By eigSry, féﬁioﬂ{ehﬂg or 8BS HbtRerapy. Such
O EER e BB S b s

phar

preparati ogy. TashEdiSgenRHzehts tHabh G0y diﬁeﬂeﬁ%é‘d%ﬁaﬁw £Bm those

adm xture w th nan- tOXI c pharmaceutical 'y acceptabl e
exci pi ents whi c¥¢fingdhereinbefpredfor sxample, hmmﬁmm@t@rmfmtegnn

tapl ets. These E@% TR0t gg anpl e, inert

di luents, such a cf‘a]+0| E’m car bo %?cé{, ' gs,sbdi um

car bonat e, (il) ac taytstatic agen'tsmlp hmapharcgem(f&&utmme tamomfen,
phosphate; granul ating .an rati,n ents,

exanpl e, mcr ogtP Eﬂ‘% gﬂg’“g %P[‘}§§g"es l?&f’gilﬁ‘?"g}a progestogens (for
cr osE%car ][nel | os eaxampl M?E@Sﬁhl aceuatealagmarﬁseaﬂuﬁtorb(faﬂ@@ﬁaple
agents, for exanple s

pol yvi nyl - pyrr cﬂgg‘“ﬂ‘i? SIF ?’%&%%WF@B?W&@PH@WOM&

apgents, for exaifp@gestdbRas) @ﬁﬁéﬁﬁfo%%ﬁ(‘ﬁﬁteﬁamﬁkeﬂﬁthﬁuﬁ%ﬁlmde
or talc. The te}‘bl ets may be uncoated_or _they ma

coat ed by know?! %%M’WW‘E‘%&W F‘éﬁéﬁh %ﬂd antagonists (for

taste of the dr oglgﬁ]‘g

absorption in tﬁ as %@%?ee%eﬁhé;?e%? h%) and the Oft%;toswmne Sa-
provide a 30 suhltydromljmas& {farexample, ﬁnmge} fqmesym:;sferase

For exanpl e, sol.ubl e. taste

such as hydr oxﬁl\r‘)@%g‘) aﬁr{ét%wlgglagiﬂ %(ggr e&f‘lmgle me oprolemase
Rdr oxypr opyl - dellibitdroseh ag maﬁniaktamnddﬂhh'}(orﬁfﬁi ®okiahse plasminogen

such as ethyl cell ul ose U a ate

may be enpl oyedHValy # PWB?’J‘H???) Hﬁ“el?ﬂ?oéslo ‘X'i’i‘%cmff”n"“on
al so be presentg&gh gsovhafaét&eiuatuua f&%ﬂ&uﬂesmp\frmxe gfhtelet derived
the active ingredi rélacls mxed with an Inert soli

di l uent, for eﬁ’é‘ﬁ’ﬂ-ﬁ tor and Benptpcyisraeihactors sychimhipitors include

phosphate or Kkagdvith factr aAdl ﬁﬂit Wﬁbﬁ a‘i‘lﬁbod .
wherein the a%fﬂl ve ingredient %Ig m xedrﬁgﬁw 168 Sch as

S0l ubl e carri eAAvagE® @@th@rbgms@&ewmw@mm
medi um for exaimpliom %Mﬁbheldn%x%gﬁ&gg&! ﬂﬂnb?trbrs of insulin
olive oil. Agueous slspensions contain

mat eri al in adgtowthreseptodhargdxci pi ents suitable for

t he manuf ur su Si uch

exci pi ent gﬁér egg s%lgf% 9&211@62}@%5% d?‘%ﬁ”@‘fﬁ?fﬂ’i”gaté%ﬁ thfgoL. as used
car boxynet hyl Cﬁhﬁdlceﬂencawwdhals hnl‘n'lﬁ&d;ohtes (for example, antifolates
%droxypropyl net I ul ose, sodi um, al

pol yvi nyl - pyrr 8t rtﬁc%rfg PrateolgrapLin %}‘f a‘gérﬂuorouracﬂ,punne

acaci a; di sper aad@lefdsinvinhiodGes2EiR it aﬂ%in&ﬁie? Intercalating
phqosphati de, for exanp

natural |l y-occurrin

|l ecithin, or c@??&'é‘%%‘gtainfiwoﬁﬁﬂ?ﬂﬁ‘%m% Wﬂ@%@ﬁ@h%

oxi de wi th 1 abbbrdiiflSauh Sy HRbECHAhY RNt cin-C,
stearate, or condensation products et h ene OXI e-y
with long chain aliphatic al cohal7s, for exan‘pl e

bept adecaet hyl ene- oxycetanol, or condensation

products of ethylene oxide with partial esters derived




15 fromfatty acids and a hexitol such as

pol yoxyet hyl ene sorbitol nonool eate, or condensation
products of ethylene oxide with partial esters derived
fromfatty acids and hexitol anhydri des, for exanple

pol yet hyl ene s qfBiddaty P ARG AR E); opr MR’H&V&S (for example,

suspenS| ons may al so ‘contai n dne

preservatives, dsplatisxersiplatio);ajiylatiog aﬁﬁﬂtﬁpﬁf@rﬂ}hm}ﬂe nitrogen
p- hydroxybenzo Ghstard %1@3%5@0@&'!3%1‘ %gsu.ﬁ%rﬁg,t &yclopBbsphamide,

or nore flavoring adent one "or
sweet eni ng age nfosfansdmtrmumﬁhsEpa,saaUmham ageots (for example,

aspartame. G|y, e for ated
sﬁjgpendl ng the é&#l VE |ngr e&@@rﬁlﬁg{ F% G‘T“d"mﬂumﬂe,
for exanpl e ar aottaxoits bychalsiTarol@l (h)acmﬁ&BH’EMére@(docetaxel) and

coconut o1l kb nfShale Sk S BbASH ogs, dcodermolic

t hi ckeni ng agennogstmdaetanaablﬁiﬁ@sgw; rid8 isdHibitods (for
or cetyl alcohol. Sweete ents .25 those
set forth abov& NG Pt X8 f *ﬁﬁ PB@ de,gpeldgnipeside,

proovi de a pal atadBbicing r@m@hﬁﬁﬁ&@é@p%n Iyaéﬁ:mbmrs (for example,
conposi tions §1é be preserved by the addition of an

ant i - oxi dant ¥epyeidols); biplegicalirenpanse mpdifiesind groteasome inhibitors
al pha-t ocopher glch OeRGASH B&ﬂ@ rs and granul es

suitable for preparation of an aqueous suspensi on by

the addition of water provide the active ingredient in

adm xt ure A sEatﬂecﬁabog’Q ﬂge' ﬁﬂﬁﬁﬁ'l @(gme[%unﬁ?& th@ re?egi% ﬂlvbntion are of
suspendlng agent and one or reserva
Séltabk@mdbsﬁensmngddkmME¢eﬂﬂg;SgﬂnkmnmmdﬁﬁﬂBMEmdmm@nam

agenty I | f| ed tho
above§cp%g°§t§| STl &7 ﬁ?e‘_ﬁ’% Sff%bsreasé’f ILEC %?”é’i‘ff‘h@s"“as‘s and
f | avohémgtaiddrthrdt®0) col ori ng agents, may al so be

present. ese ¢ S|t|ons na res rved y the
G t1 on SR PEfERDS e pounon s féetulip fhe rppment of a
phar watiey bf emkers,anfodhd (BimﬁotQﬁmfeBQo) tnumwvg may al So
gﬁ in the formof an oil-in-water emul sions. The oi
a

se may be a vetfEtRYP ingluding that of the/biaddes, breast. gplon, ISdBCYs
or arachi s oifiver,Qing il¥) IR maRl delt 1 caﬁé&?'@bﬁm?ﬁﬁ ghlﬂbladder
paraffin or mxtures of these. Suitable enulsi
agents may bePVdEh DANErag.-SERAshy GeRgX, ﬁhﬂeﬁhm@@sméskm including
exanpl e soy ea0n 1t hfon@nd esters or parti al
esters derive fr%mq%atty agﬁ%’ds and hexi t ol
anhydri des, for etmep of mesewbymal origing ahchating fibnoshrcoma and
ggndensat i ondm&% S, t,he said partial esters with
et hyl ene oxi exanplre pol yoxyet hyl ene sorbitan
nonool eate. 10 ThamsnsibSthe oentrahyndpesipheralreavous system, including

sweet eni ng, fl avo ent serva es and
ant i oxi dant s.“%%y "'393?1 @F%?(lﬁg@ é ?‘ﬁ?sea“d
Wi th sweetening a@ﬁﬁ&ﬁnox@&hcl&&ﬁﬁ'ﬁic&noﬁiay{eﬁﬁﬁﬂma, teratocarcinoma,

propyl ene glycql,, sorbitol or sucrose. Such
formul ati ons Qsﬁ?sé’c?oﬁ’ént ain a  denulcent, a

Bo eser vat Dueto thé ROGIe kitAgesGR kﬁefrbgiﬂatﬁﬂ%%aiﬁé}thfmuon in
antioxi dant. 15 The pharmaceuti cal conpositions may ‘be

in t Berabiphibitors C@tl‘éfwtlae revejstile eispseaticagerio which may be useful in the
sol ufr Rinh!

O A o e R e R T

i sot beZn reskta hypanplavia, danidiel @denomatoéﬁh polgpasis, hero-fibromatosis,

i njectabl e preparation may also be a sterile
i njectable oil-in-water -18-
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m croemnul sion where the active ingredient is dissolved
in the oily phase. For exanple, 20 the active

i ngredient may be first dissolved in a m xture of
soybean oi l and lecithin. The oil solution then

i ntrod cedl ter and cerol. m xture and. .
proce rﬁ%‘“ﬂ?dﬁsﬁ@fg‘ré]f’ o E“%F@%"gsﬂﬁ following

sol ut mg;biﬂ@, rgi‘lfyF me sbeid E6rRMANGL shd iflamAatory bowel
patient's bl ood- St ream y oca bol us i njection.

Al ter#ig@%ely, it may be advantageous to 25 adni nister

t he sol ut "Hibééfnpﬂh&i’s%?fﬂﬂn%laqrbré ébp&iﬂl}r wefih Btrhéht of tumors
mai ntain a constant circulating concentratiqn of the

i st ahﬁvmg@@slmmdenq@ of paesine lgnasa peivatynsush apcejon, hung, and pancreatic
const AffyrE &%onaof%l 2 gngHﬁHﬁ @r Qt&)ﬁ%ﬁﬁﬁb’lf) of the compounds

delivery de e may be util exanpl e such
devi cefthis mxhp:au@e uex@lpp@mﬂwmuesm mmu:eahaam is reduced

i ntraveno RSt & lfiseas
may be in%?%m orm ora s @%%ﬁg&l nj eggé%ﬁ'% aquéous or s other
ol eaghantmcantbyamyibe lassi)ouated withasigral trémaduciioo pathways operating

FHY b R S5l Pt rep b L T SRR O, . W e,

sui tabl e dlsper3|ng or wetting agents and suspendi ng
agents whi have bege nenthned 1 above. The

sterile in S PreThiveption containing the

I Nj ecicibl thepddicdht BNbOM a féﬁﬁ Bﬁweqar bial e foR e:t@m@ as tablets,
par ent er al I y-acceptabl e diluent or sol vent,

exanplrechgs; lozenges) agneayss of pily suspengionh dispersible wgcrs or granules,
afgj' t én%ﬂszo&é Bhrdlof soff éa?ﬁgeQ bt @r@’s%r CRIBKE binPhatibné intended for oral

enpl oyed "as a sol vent or suspending medium For this

pur poie n@a)bewmdﬁmpg@:g)tq any@eﬂy@ l@ogﬁﬁp thpat for the manufacture of

i 1 el e fosfRACand Yuck bt flon iy cbiain one or more agents

t he psemmﬂ itmroﬁne gfoup epmitiab oEsvecGuingrganis, favoring saehty, goloring

may aI d m ni d in e
supp o%% r | e B ol m? %%er -t r?l} E’l B %ﬁgﬁ%ﬂ%&% ﬁallyde lelgant and
THES epataiatjje pieparatitms CEnbldmaconpmem raetdveh;tgmfdmmtng adlhamde wgth non-

thasutablen irritatin nt whi
ol 1 S PROPRITHAI b SETERS e a o fgmamutacture of
rect atlabzeenpmsaéxﬁlﬁaﬁﬁay\bé for thefilé,anat diflehts] such weﬁcmm
rectumto rel ease the drug. Such nmaterials inc| Ud%
é&x@dp osphate;

coc oacaEAnplsy sodgym cashqnatey lagfosey galgium phopphaiey

veget ghihfarfig |8d JHXhHtRE a8dntd) %r)é&hhiﬂeeﬁﬁ:réﬂn)smh& cflulose, sodium
various nol ecuI ar vvelg tS and fatty acid esters of

pol y etrpsprasmeliefeycom orlgiie agidi kiading pgeafps for example starch,
i nt
orn latt n?djlgmhfﬁl?ngﬁﬁnwb} 9{95?1 OfndIHBRGARS Sdbts, ﬁi’@xam le,

15 co npound 0O or mu are enp
( For peagnesiymsstaafate, bearic aspbor talat Ihmtablt:@ ey de lmcoaie& or they may be

R L

adni ndisihtegmtion and abborpticsialthe gastraintestna opctead thesby pfovide a

tabl e.intranasal ,vehicl es, and deI ver dev e
ot *RsGined b iRien fa i byss, B0 i Selubie biste masking
tr anSIdQlﬁﬁ@sudkasmy&%kﬁt@ﬁylM@ﬂhylé’eﬂmwe bﬂ;}ﬂfﬁ?ﬁoﬂﬂ-@ﬂulose, or a time

ordin skilll in the ar To adm ni stered in the

for m Ay materal sudias g Yb@ﬁwé? yel?‘éysﬁa@ﬁﬁw 6?&5&1‘" employed.
adm nistration will, of course, be continuous rather

t han
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intermttent throughout the dosage regi men. Conpounds
of the present invention nay also be delivered as a
suppository enpl oyi ng bases such as cocoa butter,

gl ycerinated gelatin, hydrogenated vegetable oils,

m xtures ofoRlinhbydORa usd %ePhISo B }gr\éé’e&ltég;ﬁ h4d gelatin capsules

nmol ecul ar wei ghts and fatty acid esters

pol yetiipreirise grtijvedngredivnt is Bixed wituandnertesadiddliineptt for example,
I nven n - a .
Ol R L PN, S s i

pr esc thegictive pimedicoi iamixad with whier shishigearjersucinad polyethyleneglycol or

vagyi ' ' VY=Y Xx_and response

o757\ A oR RRALH, Bk &xBnbl e BT o e hara R o e B PO

t he pati enAguayspispasions Conthinftivy ativamatkriabinadhixted with excipients
dose, s opbi natl on products enpl oy the, canpounds ]
oF > Ehpatl. e N e P AtoS g <h SRR 4 suspending
aboveagants, fdae)ﬁ@ﬁlbl_e Mﬁlﬂhmﬁgh%thﬂadllhhsaﬁﬁétﬂﬁc@ﬁcomé, og

t r eat t within jts prove osage range. mounds

of foE?FEP’Q’PFO 1%3@85%6?11‘??%{8@13%?@@&9&?% Que, gum

W0 h rhQidkhth drd Alh hGRAC BispREing Wi VBN SoABSRy b BRurlly-occurring

conbi nation fornmulation is inappropr]ate.

Th
i nvenphespbatigie for example leeithin, or gendsavptien prodyets ofan alkylene oxide with
adm n Fagt? adillh qul; etx%%ﬁf&g%ﬁ%%y&flylw SislkAe, lor cOfénBfon {)roducts of

adm ni er ed ri‘or'to or after adm nistrati on

of t hethiipeswridnwit bong shain aliphajic elcohils, forgample)hepBdeaiaethylene-

o YRRy 5 S5 o D508 iR BAR L

i k gfrdmyfatty avids anid adgkxital sseh smpolyox@thydent sdibitobmdnooleate, or

doses, Biol pgi cal, as s.10 HERL .. HER?2 or, HER4 Kinas .
205 oy e R DA et g PRl S P R gy ocids
buf f eand leaitoicahydrdes dor’éaniple pbiyiethyldnt sobttan’mbnooléiterVhe aqueous
MCl2, O.5. mM dithiothreitol, bovine serumal bum.n @t

0.1 THPASIOn} By plsp Gonigip ong of ote preservaiiyes,for example oy, or a-
and 4piopfip-iidrdxybeisbité [dde or Ry édlbritlgt Agents ond br hidredflavoring agents,
synthetic polyner that serves as a phosphoryl acceptor

afftl | DU ST FFTEGeRNg RES Y FHCGsEHeTOs: Saccharin qriapppsiame. -
reacti on i@ty fishérdfoRSmY bk REmRAGEId lydRsthding WedtRvéiredient in a
the reactjon m xtures were incubatéd at 26 C for 1 h.

The regerblg®il for example prachis olhyolivp il ggsanes eihoriocomyt il @rin.-
50 i QS ETR : k] O Leond

of trranf sl S B SBlpRIE Je'ol Shpbleibiney REHlabd £hickening
pr ot edgent, for example begswiax thard parhffinan oyl aevthol. Bavckienidg agents such as

| fi r n Q dj i Vit
Bl 8 o A5 B Ml S RSB e i
sci nt prepandtionn Thase némapositions midyde praapaediby the addition of an anti-oxidant

reconhi pan and HER4. the cytoplasmic sequences

of th%mﬁg%‘t%‘ﬁﬁa%%’@’%}%%%@ﬁ%ﬁﬁﬁﬁ?gct cells as GST

fESi on pr d])iejt)]diﬁbl_? rl])WhrH&b aﬂ\lﬁgﬁnﬂﬁi siitalsld f&ﬁbraf}ai'dggggfan agueous

chr omat ogr.aphy. .cytagpl asm ¢, sequence, of | Was )
subc | TRRISPREY %@éﬁ'&ae of Ster BRovide theactive ingirdignp o admixture with a
PR uedigething SPwidifiROReat, g%?emc s apent BARLE S5 RbredResBFVatives. Suitable

unt agged protein_inins S. The reconbi nant _
pr ot efsaRg or wetting agents and suspending agents are exemplified by those already

mentioned above. Additional excipients, for example sweetening, flavoring and
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partially purified by ion-exchange chromat ography. The

i nstant conpounds inhibit HERI, HER2, and HER4 ki nases

with 1C50 val ues between 0.001 and 25 pM Preferred
conmpounds have |1 C50 vaI ues between 0.001 - 5.0 M

- More Boleferred co have C50 val ues bet:ﬁE dby th
0. 001 *QloHngAEERis N2 gfpvre aseeswgs%% Rrgaggyed by the

val Ueﬁdcﬁﬂ&ﬂmﬂaﬁu%ﬂdantﬁcﬂ-ad\éso&bidam pot aSSI um channel
assay may be used to_screen conmpounds for
activity (&Rcrhegpageptiabompasitions of’tﬂmv RHONNAY: Rgff%bwﬂw form of

Cat degppfl-2DwafdfleERsRAR THE Bily pRade Gfdy bbb AREeAUMSIY for example olive oil
Pot assi um Channel s | nvol ved | n Cardi ac Repol arjzati on

Vo ec 0f apchshell. ghe Biiesgyl oih for exaguple kﬂam paraffi orgyixtuses of

2001) gibeoLahs € " |
HERG assay acti ?fl t%/ gQﬁ flIEl?ho S Pr epar 3 Wa?remlj e soy
compoberndeayhirt andesteas 4>fma1 esiers derives) fioen faetmpeidsend hexitol

accor .

S o, L M T o o B B e s

i nfor patlal@atemamﬁaéthyieﬂrmﬁdmfai ekample pqﬂgopq{eﬂgleus s&prhttmmOﬂooleate.
t 09/ 573 29 fil Ve

a@@o dé’}%i;\ffé%rﬂllg%%'ﬁ n‘g%r FFeAS, 5u05ﬁn'g gﬂés gyeg Vatjyes and

t he Paitipgidafileoperation Treaty (PCT), Internationa

ncor por ot SYUBH e mECo: G Auet Pk vl agsogs fof example

E St %Poé%ol ﬁ%p&lelw\ﬁlycof%oﬁinﬂ'& sucrosel Sﬁcﬁormmhh&iseﬂay?aldﬁ contain a
1ii iv_ 15 wherein El, E2 are

gr oupféer%m%r«nx@ preseryative, dgearinggpd goloring,agepisag 5 a%w&!aaf»
Sghene 1 "Fhegﬂxﬁﬁﬁ&lehtﬁaﬁ& sitioREMAIFERS inQhe ﬁnﬁ alalgséhié Lﬁ_ﬁ‘ectable

pyrrol e-2,4-dicarboxylic acid ester i (T. D. Lash

al ., uepstsehgions Kmongiamacceptaiia vehicies azd Solys#&)hawn@hb@empioyed
base U%Bxcilsmﬁ §&hﬂ&&wﬁk&9ﬁ?&%ﬁlﬁﬁcﬁeﬂy@1&wﬂ' de in

an an ydrous sol vent suc | owed by an
am nat i ng Thectpsilt injestable prepa@tioR mhy also be a sterile injectable oil-in-water

Ic-illetn Ieﬁ %gc§%gﬁ@¥@]wﬁég Eh%éé%@?ﬁuﬁ%ﬂ%gt) is gg%l@%ﬁg?ﬁéemolﬂ eph(afe For example,

P20 Swibe detive. m@n‘amt ngyde fitst dis8dlved B20hixtwe gf soybeaneil and lecithin.

pyrt o'h)(e odnsol?lﬁmn then introduced into a water and glycerol mixture and processed to
form a microemulation.

The injectable solutions or microemulsions may be iniroduced into a patient's

blood-stream by local bolus injection. Alternatively, it may be advantageous to

25  administer the solution or microemulsion in such a way as fo maintain a constant
circulating concentration of the instant compound. In order to maintain such a
constant conceniration, a continuous intravenous delivery device may be utilized. An .
example of such a device is the Deliec CADD-PLUS.TM. model 5400 intravenous
purnp.

30 The pharmaceutical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension for intramuscular and subcutaneous administration.
This suspension may be formulated according to the known art using those suitable
dispersing or wetting agents and suspending agents which have been mentioned
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-24 Step 2 The pyrrolylamne ii is heated wth excess
fonnam de to give the pyrrolotriazinone iii. 5 Step 3
Compound H is converted to a 4-hal o-pyrrolotriazine
iv by heating with the appropriate phosphorus

oxybalhdie, The Me?ﬂ&%l@%&%ﬁf%% bd QM@ §ctab ¢ solution or

obtai ned by heating i1l or us oxyc
The 4SUsBEnSLOPyR popBEaXicparentserally- mnptb!de dijeny er soéwbnt,rfomxampie asa

g?gg 0!16?!% lﬁN&I g%%%@dﬁ%@ﬁ@eﬁ% Iﬁ}(%l Pg}g?:ﬁxveggo%ﬂy employed
f~{~ ®a s,qhxent or/su#pendang Nledi'uap Fér thidqirposk any blandiﬁxed oiNnay be
i‘:t S?e%’@loy-e\él\ikfl% g/n(tﬁc_ﬁg mdgo- or'\a!l%yﬁndﬁs ﬁ %@, fatty agtgs such as
i s anoleisteid faddiseni the prepahidgiest inje&taliibep 1
Compounds of Formula I may also be administered in the form of a
suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is solid at
10 ordinary temperatures but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials include cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of ;!arious
molecular weights and fatty acid esters of polyethylene glycol.

For topical use, creams, ointments, jellies, solutions or suspensions, etc.,

15 containing the compound of Formula I are employed. (For purposes of this
application, topical application shall include mouth washes and gargles.)

The compounds for the present invention can be administered in intranasal
form via tdpical use of suitable intranasal vehicles and delivery devices, or via
transdermal routes, using those forms of transdermal skin patches well known to those

20 of ordinary skill in the art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continnous rather than
intermittent throughout the dosage regimen. Compounds of the present invention may
also be delivered as a suppository employing bases such as cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various

25 molecular weights and fatty acid esters of polyethylene glycol.

When a compound according to this invention is administered into a human
subject, the daily dosage will normally be determined by the prescribing physician
with the dosage generally varying according to the age, weight, sex and response of
the individual patient, as well as the severity of the patient's sympfoms.

30 . Ifformulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described above and the other
pharmaceutically active agent or treatment within its approved dosage range.
Compounds of formula I may also be administered sequentially with known
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5- Ni oi ndazol e v can be al kylated to give indazole A
This can be acconplished under a variety of
conditions, for exanple, by heating a m xture of v,
pot assi um car bonate, and the appropriate allcylating
agent i fA..M- Hdazal .
to the {:l]orresorrm %@ rﬁ@n‘%}‘%{d&a‘;{%e Vi ?fg \c{lﬂaﬁc’ﬁs{igl%%%r?%m‘ The
condi tim\@nsqn sunotﬂlmsqd ihylmbracgmatt oftpdnohistritiooyenmpsinds of formula I
pI at| ]%FQ eth 10.Ste tpent  of
- am no {05 F45 L eg e?llﬂl\? I|“i’/re \9f ?ﬁeraihﬁmt"ﬁ]@gon of the Rcwn Shticancer or
4 hal eytoioxicodgent(s).azi ne iv room t errperat ure in the

presence of. a base uch HCO3 .ar trlet

a gsol vent ‘Elﬁ?f“%oém %?‘{’\%"@e@d\%gd?ﬁgc Eﬁ%"“ﬂ{]osmzm
pr odu edg/kti/ddy, priskgdbly igss\thani 00Rn @k d&yYin Osingll® dbse bR &02 & 4 divided
denvatlve in the absence of base may al so afford

viii.9%%p 4 The carboxylic acid ester viii can be
saponified by treatnent with a base such as an
aqueous solution of LiOH and then acidified by
t r eat Biglegigaliassays acid such as 20 HO to give the

cagboxylic acid ix. I;iﬁ;g @ﬁ@%\“i—iﬁl&@kxﬁ’&eﬁmﬁs

carboxylic acid ix t
acconpl i sheempeinds obintesest m agfaygbindi lswaambuﬂ"#dnat contained 20 mM

exanpirfs HOPSGEE 75 PROMM ©mé ﬁana#ﬁm é&ﬁi&g@%@%@ﬁﬁe&m at0.1

to the correspondi ng 1'soc

r ear r sggelypoly(ghy/tyt, Aci @b mg/ni, MAHE’QEW jiei/gl PR TP.
such ?ély@h hen pho orazidate in theﬁgresence of a

base |’%‘[‘ Relymes that sspves avaphpsphoryl acceptor and is

| $DCypitahBed ﬁoxhhﬁ@ml CREMEAls. W e kihA¥8 réhRBR6PR idiB4t8d by the addition of
nucl eophil e such as an_al cohol or amine to give the

cor r e¥pyRgiang thereastion mitereh wers incub@ed pi26duior { n The reaciion is

ot et EARBRBY Rl OR PREETh, 19 g B8 AP et e by e
art. #ddltpmrdf" tmlﬂtaoaccthmd 0] 5"/@\/\/’11" hegpresipivpédiroteprsavd weovered by

addi t tion

conp o%ﬁ%gl’%gﬁ% EQ&%({]@%I%[W a%%éﬁ‘%{%ﬂﬁll? 8%ra5‘?ﬁcélmy incorporated s
|1ﬁ/enmezsme¢M1hthpamancﬁmllhﬁmrcodﬁt%ﬁrl bed by the

fol |l owi ng rk|n mpl.es ar ferred

enbodi mentir §e Rr ‘H%’ﬁchélﬂ?’mﬁ%elﬁfé? Fiplasmic

degr eguétbsifibie febeptdtfilveRexpichiel W mSedt BelisGa 68T fusibiPbfeteins,

Ret Ti (Rt)" |sthe HPLC retention tine that

obt ai WRigh Hieraurifisd by %ﬁﬁpﬁwhfamef@ﬁ@pbﬂ ohke cyiqplremis eqeenge of HER2
BDS cRiskiBelonedQnt tHe Kachidvirs &Y ?}esﬁmﬁ%c?&th%B\A@é’&ﬁﬁﬁsge%) and was

of 254 nm and a flowrate o
gfradi prestsd ag en yntagged protein in infck epllsa dbe rasombingntprotein was

wat erP W{@ﬁ?&@ﬁ; l%%o%}%@é&ﬁgmg&a&ﬂp% acetonitrile

over The instant compounds inhibit HER 1, HER2, and HER4 kinases with ICs,
values between 0.001 and 25 uM. Preferred compounds have ICs; values between
0.001 - 5.0 pM. More preferred compounds have ICsq values between 0.001 — 1.0
30 © M. Most preferred compounds have ICsq values between 0.001 0.1 VLY
A HERG potassium channel assay may be used to screen compounds for
HERG activity (see Caballero R, et al., Direct Effects of Candesartan and Eprosartan
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acetonitrile for 5 mn was used. For YMC col um HPLC,
all gradients started with 10 100% sol vent A (10%
MeOH, 90% H2O, 0. 1% TFA) and ended with 100% sol vent B
(90% McOH, 10% H2O, 0. 1% TFA)], flowrate (nmi/mn). W

det el Wmﬂw@%@gn&%mg%%ﬁw CMiac k!eaa}lg@uﬁm

spectra were recor room t enperat ure on
300 Mtlelzculs Mpasacologrs ¢ol. 5% NoDE . 824-86,2001 h exesoskingly, preferred

st atgg V. |g used as an internal
HE

stan argg%tl ca‘l% rota |ons|}vvere%'determ ned using a

Perkin Elmer polarinmeter. Melting points were

deternm ned on a Bar nst eagF “;ei m}lﬁne %I Termp 11
| ting point apparatus ed. 20 These
exanpl es ﬂeﬁmhbbﬂ@bl[rﬁk iofﬁ;rmataheﬂiaytﬁéﬁ&alljr Bé prepirediidtotding to the

ist und ood at ther e. ot her
enbodPIR s qud the Qm‘ﬂﬂset aned illed in fhgjert ¢ Speplgmental

the tdi:\zh%ﬂbh aﬂoﬁﬁudsﬁia QMo BY fudng u@b@P&ﬁhﬁ’@QS lication serial
hereto - 27 E NN HICH ~~Hﬁg@
HCl number 09/5 73, 8 ﬁled May 18, 2000 and international appllcatlon published under

i&- ehié\/f‘alcﬂﬂ E:ﬂ)é%erﬂ:lb%%d@ Inle!ih ?Qzﬁib &tﬁ&]bﬁﬂl%?]\w
car

rrol of 2, L@t;&x r|a2|n- am c acl
(39) Jﬂrb'%%a rageg thy rrefmnce

1-Benzyl -5-Nitroi ndazol e. ,-Ph "NO2N 10 A 12 L
3-necked round-bottomed flask was charged with DWVF
(2L), 5- nitroindazole (200 gScheni nol.) and

pot assi um car bonate (186 g, 1.35 nol). Benzyl brom de
(230 g, 1.35 nol) was then added to the stirred
suspensi on at an’rate as to maintain &he tenperature
bel ow 40 T. Onc E' addi ti cteptas co € the nistepdr e
15 was heat e’ C for a—fu#heF—8yhdurs, the—
reaction being nonitored by TLC (Si02, _ INH et hyl
acetate : hexanesf. The reaction was tHen cool ed to
roomtenperature, water (2L) added and the resulting
slurry stirrecdkat goomtenperature for 0,5 h. The

resulting yell Y Imlids Wer gedpisl tere of and dried at
45 C and 5 acyum for g2 XN
—

N

i iv

15 wherein E', E2 are ester groups and X' is a hatogen

Step 1
The first step of Scheme 1 is accomplished by treatment of a 3-alkyl-1H-
| pyrrole-2,4-dicarboxylic acid ester i (T. D. Lash et al., J. Heterocyclic Chem., 1991,
20 28, 1671) with a base such as potassium t-butoxide or sodium hydride in an anhydrous
solvent such as THF or DMF followed by an aminating reagent, such as O-(2,4-
dinitro-phenyl)-hydroxylamine (T. Sheradsky, J. Heterocyclic Chem., 1967, 4, 413) or
chloramine (I. P. Sword, J. Chem. Soc. C, 1971, 820) to give the pyrrolylamine ii.
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48 h. This afforded 424 g of a 1.25:1 m xture of 1-

and 2-benzyl -5-nitroindazol es as 20 determ ned by HPLC

analysis (R 1-benzyl = 14.9 mn, R 2-benzyl =14.1

mn). This material was then split into four

appr oxg tgﬁ bely 100 g batches and each batch dissol ved

in acetohe (470 n{). Water (156 nL) was then added

slow y as dhetpymolylansne ik srheatdd wth extdss formgmiderto give the

addi ti on\% 1 hour.at roomtenperature the resulting

sol i dF I NEFEAPE M ed of f and vacuum dried. This

process afforded a conbined total of 126 g -28 (41%

of S1 nzyl - 5-ni t roi ndazol e, which was 92.1 % pure by

HPEC attf¥®ysis, the nmmjor contani nant being the

il—l)benéy|24d?:?mb@hhd/m is céiﬁv% to ﬁh@e—%%r&ﬂma&me%r@q&tﬁg with the
. 1§Ppropgiate PPPSbeH)JS a?ﬁé-alsde@ agp e 4-chlorp pyyrologiizine IRObtamed by

14 9 rncghngl}“ AN I

10 A 500 nL Parr gmo%ggnat o‘lrﬂ(% eﬁl\ll\{l}a% g‘ﬁarge W't anbe

1- benf?lwayteﬁilmmmm.udlx@so(ﬂﬁﬂe%n@cheﬁezml) absol ute

etjganol (240 nL) and 5% pl ati num on carbon (1.5 g,

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

hydr ogenati on apparatus, the b$iliche2 pressurized with

hydrogen to 50 psi and the bottle shook until the )

upt ake of hydrogen 15 ceased. The contents of the

bottle werethentrg;msferredtoal Lroun ottoned

flask, warned appr oxsteptel y 60 C N nit rogﬁ
and rapi dIy f| e t hrevgh=a ceI |t d/“ The Iter
cake was waSHed et hanol (| ter

was then added ¢o t he fiItrate and the"resultlng
suspension stirred for 4 hoyrs in an ice bath. The

resulting solids were i9pol ed by filtration, andthe
solids dried on the or N20 | h. Three ' {Nonal
reduction runs car ﬁ]ut under i

condi ti ons. en four separate bat che mat eri al top 4
were then |nto glvef$74g@ deaterlaf
whi ch Wl ré&¢trystallized from et hyl ,@Je (900 ML) .

Filtration andiidryi ng un¥&32 reduced pressure (1 mrHg)
afforded 65.0 g (59% of the title con¥und as a |i ght
yellow solid. 25 Mpt = 148-149 C. '"HNWR 3 7.82 (d, J= [R

1.0 Hz, 1H), 7.12-7.28.(m{ 6H), 6.93 (d, J = 2.1 N
1H), 6.80 (dd, J= 8. “IvHz, 1H), 5.52 (s, 2I—|),.,Na@:z;\"

3.56 ppm (bs, 2H) #M : = OstdpBin. W77 = Y24 [( MFW
-29 C. Methyl A A , SN
4- ( 1- Benzywog-Hai daépl -5-yl am no) - 5-et hyl gyrr %{NQ 1-
N X
ix

wherein E is an ester and X' is a haiogen
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fJ [1,2,4]triazine-6-carboxylate ~--Ph / 1 /N H3C H.
\ SAIN MOZC N J N 5 A1l L round bottoned fl ask was
charged with methyl 5-ethyl-4-o0xo-3, 4-

di hydro-pyrrolo[2,1-f][1,2,4]triazine-6-carboxyl ate
(25.08&¢p 1113 mmol ), toluene (375 nlL) and

di i sopropy hyl ne (11.8 g, 91.6 nmol|). Phosphorous
oxychl ori oéﬁé%n‘%m v cpnbe W%@VPMQ%@SWW

dr op- ¥dc6@ ﬁ%ﬁﬁﬁ&&&%ﬂ?&{;@féﬂﬁ&ﬁ%?&%&ﬂfp@b fdAi6e b fixture of v
10 addltlon was conpl ete the reaction nfx tUre was ’
heat eRPiss D@ ronalg, angghegppropsiatel @ml@ng@gera in BMIGuot by

HR_C i ndicated that the starting material had been
conpletely consuned (Rt starting material = 10.6 mn,

Rt pr¥epédt =15.2 min). The reaction was then cool ed

and sl ow s L 0. xt of satur ted .sadi,u
hydr ogen %%@?M futl “ﬁ#@gb D(.‘i‘?‘i?@ﬁ@‘“ n}e"““nder

n) atehdirdeonditiens, i8hQs,Myjlrogéiation oﬁhl dved 3 pidﬁlhuﬁQm]o'ﬁrbon in

m nut t{we organi c | ayer was separated and washed

W th sa ated sodi um hydrogen carbonate sol ution

(00 n.). Drying over sodiumsulfate, filtration and

conceptration afforded 30.5 g (>100% of crude nethyl

4- chlV25- et hyl pyrrol o] 2, 1-

f111, 2, 4] Mréatdtmor SuaRRAH &ori %mesvimhﬁ e paf@:

di ssolved in acetonitrile (800 nL dt gicso P%rrolotnazmew

char gefPorptemPaRturgigthe presenemels Hasasich asHRHER: oy the@l@éamme ina

Cafb%ﬁ&ﬁ abh 4skee ,?r

| - benz Ilﬁdazo e tg’ 9’%%%%&%%? oé‘éc?gi ﬁ%eﬁtm%%‘gghas'mo'

fél | Ip deriitive mhahbsamtafﬂnasemﬁyeal@mrmL The

resulting suspension was then stirred at room

tenperature for 16 h. HPLC analysis after this tine

i ndi S&dpetl t hat approximately 17% of the starting

i ndazol e mai ned,. T m xtyre was then heated to

reflux for™f® Eo’%’}'?@ G can e %H‘P‘Vggd’/g freapgent with a base such

st ar s agaquaiazolueion 6fMBIOILSNd théd AidiBad gﬁ&&iﬂﬁ&n wiftan acid such as
oncentrated and the residue partitioned

Xt Was
wg@“h%'f’ﬁ ceARoxdif i e (800 nL) and water (300

rrL) The | ower organic | ayer was separated and washed
further vvlth water (300 nL). Drying over sodium
sul f8t%®S5 filtration and concentration under reduced

PESSS ure é&ﬁ\%l"s?(ﬁldof% éﬂ%x&ﬁc@%ﬂ ixotfo t&eﬁﬁy rof‘:lu&l be%zy|

1H | mamplisl@d yhé:ma nragietﬁ oﬁtdnﬁltmyxs rRok ekanple,ithd dartoxdlit 8¢id ix can
' used hout finther

negpd te
%ﬂu ek a | on. Id% gsoeygm?ra ViajCuriug regprangepent by treatment
8 05w(th| ,':m dppr Q)I‘Véid'mde]dt&h as7d1ﬁl&n§rl‘phodph%aﬂ3aﬁ%x {h% presénce of a base

3 3 3su(cg as gmtt?%f{lﬁé Tﬁg%te aﬁp lgcgsygnq)te 1s then trapped mthl_bthe appropriate

nucleophile such as an alcohol or amine to give the corresponding urea or urethane x.

30 .. . Inaddition, other compounds of formula I may be prepared using procedures
generally known to those skilled in the art. In particular, the following examples
provide additional methods for the preparation of the compounds of this invention.
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J= 7.1 Hz, 3 HPLC & + PPm (t, ~. =15.0 min. nlz = 427
(MtH) D.

4- (1-Benyl - 1R-i ndazol - 5-yl am no) - 5- et hyl pyrrol o[ 2, 1-f]
,2,4] triazine-6- carborylic acid 10 /-Ph / N | /N
H3CHN\HOZN~J N Methyl

-(1- benzyl -1 Hi ndazol -5-yl am n-é%—g-%t hyl pyrrol o[ 2, 1
111, 2, 4] t rlihanivestid: willrmowde fatther(ddcribed by the F@llowihy wokking

(0°a. 2 Eaplls i rifard S B, A pporres e
Flask Targendaie oL aiad o PpalBlh TR T~ s e

motohyHRIL wtepion Bmg that M:Bobtmh@:d undlenthi efasllo(vs’:]ﬁ)g)c<51=i<i)non'sr *he

reacti eat efI x for, 20_.hrs. HPLC
anal yl_ﬁ?e%ﬁ%tl&%%{f eng 1 S M Redlefertion wrvsdengthoaf 254 nm,
t he r aadhiflow nieSf ¢ AlPed €A 1&[&9 ghadRat VWG, 1 B8R Auoroacetic acid in
cool ed and t he m xture 20 concentrated under reduced

pr essUVAFT \it aqetoniigls (statt) 1] Q0%ansetonitrile @verd Stmia, thew { Qfi%e
an dt ﬁeetétﬁﬁﬂ@ fok B%ﬁ@&a&'hﬁe@ﬁ’oﬁ W@G&lﬁﬂn‘l‘ﬁgft gf’{l%}gdlents sharted with

tate J }-Ii_/!uroc oric acl
ad ed 19% tsﬂ]ém’-&q’u@@ sMeQH, $% k12000105 EFJﬂ}ﬁlﬁlangefﬂWl&hiWA solvent B
obt ai e MEDE 10%%;56 'io%s P S]PQ? @Wﬂﬁﬁd&{# oh-was always

white precipitate,

cake \ﬁﬁ@j“méﬁt@OMI ed |n et hyl ether (1L),

re-filtered and dried, affording 29.2 g of 4 25

(1- benzyl -1 H i ndazol - 5-y| am no) - 5- et hyl pynol o[ 2, 1-f]

[ 1, 2, 4 NMR spdctre wérecaedpdadydt keom amPéraﬁbenﬁlBhﬂ{eaBm msz

c [ Wi t.h .t riginal, eth etate extr ct and

8" SRkl b X ble eyl e o0 st Rilan s wsed s an
Puri f imeanalammd,t Optidab fotalions Wgreldetetingdl uein mnptsih@m%le%
mxturel of et .and .ethyl acetate (500 niL) foll owed

by fi PYPAPF W%P?}Pﬁ@“’e’ed SgPiRsg on.aHarpsiqad Thepolyns MelTemp IT
g of td&&nﬁ@&infﬁﬁ:aﬁﬁts%dﬂé&m@&?@&eﬁ.ed total yield of
4-(1-benzyl -1 H

i ndazol - 5-yl am no) -5-ethyl pyrrolo[2,1-fj[1, 2,41

t20 azi ne- Grjad ds

material had an H Lc%ﬁ?%%mg%r g‘(ﬂg ln&%&@ndqggés gﬂe%udersmc’d
C. ' HhRivRere prmbe giher gnbodimenty thatfsll within the 8piritiaridsscogteHyf the

8. 14 Y/ J= 1.4 Hz, 1H),
7.87 ﬁ(lgen“f%lé%ﬁle‘ﬁ‘?g%ﬁ%&l%ﬁ%’%d ety 7.51  (dd, J=
9.0 and 1.8 Hz, 7.34-7.21 (m 5H) 5.69 (s, 214),
3.37 (q, J—72Hz 2H) and 1.22 PPm (t, J= 7.2 "' Hz,
3H), HPLC.: R =12.2 min. mz = 413 (MH) 10 E. (S)-(+)
N Benzyl seri ne :
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OH HO2& (NH Ph  This material was prepared by the
procedure reported in Brown, G R ; 15 Foubister, A
J.; Wight, B. J. Chem Soc. Perkin Trans 1, 1985,
2577. A5 L 3-neck round bottom flask was charged with
L-serine (313 g, 3.0 mol) andeghhpedi um hydroxi de
solution (1.5 L). Stirring was begun and benzal dehyde
(322.4 g, 3.0 nol) added. After 15 m nutes at room
tenperature the solution was 20 cooled to 5 C ang
sodi um borohydride (35.0 g, 0.93 nol) was addgd in
small portions so as to naintain the tgffperature

bel ow 10 C. Once the addition was conpl N
solution was allowed to war i &Q roofmienpe
stir for 2 h. At this point, "a ‘second portion of
benzal dehyde (322.4 g, 3.0 nol)

solution stirred for 15 m . sjol uti on was
cooled to 5 C and i um ohydMi 5.0 g, 25 0.93
nol ) added, agai ry nai { ni ng, t he tenperature bel ow 10

C. The reaction i re was then waared to room
tenperature and stirréd for 2h. Diethyl ether (1 L)
was addtethyl-#{K1-pbenylnethyd):1Hiedhzol-3-§1]amino] porrelof2,14i§1,2,4] triazin-

I h h I
et hen’ ) uet SATIE R R Db R R R

Filtration of the -32 resulting solids and
recrygtal | j zati f th t cake from water afforded
230 gi(40 %ﬁen@?’g( l:':'('5r[f"'-lﬁt‘e:benzyI serine after drying
at 45 C overnight. [a]25 +4.8" (¢c=1.0, 6MHCl). Mt =
218-226 C. '"H NWR (D20 : 8 = 7.54 (s, , 5 4.34 (d,
J= 5.5 Hz, 2H), 4.02 (q, J= 3.0 Hz, 214} and 3.75 ppm
(t, J= 4.4 Hz, 114). F. PrepgFatien\of
(S)-(+)-4-Benzyl nor pholin-5-0 ca}*ﬂ)oxyl ic acid CO
HO2C' N :~O ~Ph 10 Thi s mMterrtal Was prepared by the
pjpcedure reported in Brown, G R ; Foubister, A J.;
1ght, B. J. Chem Soc. Perkin Trans. |, 1985, 2577.
A 5 L 3-neth?2 Ldumsdtkabicindrbdttomsdd ik wab sliged wikh DMF (2L), 5-

(S)-(%)-N,benz erjne 5 (,22 . 1.17 nol) .. sodi.um

by e HRRERNE GOGE 2o onfi Bolasdliny Sbfndls (185 & P o). Benay
r esul bromiieq@30f,1 1095 A wadRleR Bdded 18 tHe sBiRed SRp&IsRAGRE Ydte as to
chl ori de added dropwi se at a rate

170.4 g, 1.5 nol) .
to mePfE P%ﬂﬁ%@%ép%ig% belQnse the@ddifiop fas germpleiedhe mixture
VIESS  WAYTRLRH G 74T foR R BlrtHRPS Wekers thé feaitbnei drg%ﬂifbi'eﬁgr TLC (SiOs,

m nutes. The cold bath was then renoved an

sol uti-batwgkaceitn: hexanash e reortierewiaben erojedtd deam toppperature, water

0L N gt ot A AR GRS L

t o 3Fewltneyettawolidsveate fitteredpE apd dyiet att45°6 ahd Smn Hg vacuum for

hour ;g {COR; i 424 gofa1.25:1 mixture of 1- and 2-benzyl-5-nitroindazoles as

20  determined by HPLC analysis (R, 1-benzyl = 14.9 min, R; 2-benzyl =14.1 min). This

material was then split into four approximﬁtely 100 g baiches and each batch
dissolved in acetone (470 mL). Water (156 mL) was then added slowly as a steady
stream. After stimring for an additional 1 hour at room temperature the resulting solids

were filtered off and vacuum dried. This process afforded a combined total of 126 g
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roomtenperature followed by acidification to pH 1

W th 37% hydrochloric acid resulted in the formation
of a thick white precipitate, which was isol ated by
filtration. The filter cake -was slurried in

concent %5l - bS5 ot BoRe waBs 81 % Pl PLC snalysis,the
af f or dlmjlorﬁﬁnﬂm@aﬁﬂ'fé]ﬁgméz(b&zy( darivatibenzy! nor phol i n- 5-

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

[a] 25D +52.3 (c=12, MeOH). Mot = 173-177 C. 'H NMR
(DNSA?“IingMRSS sﬁﬁgnjév oziz',lli{) 85242é m) sér%f& =t923 arld 2.0 Hz, 1),
(R§ (H1s ﬁb@z 3nd§.44 pm;u@aﬂm mmh T hé9 min.
hydrochloride O N HO Ph 5 This material was
prepared by the procedure reported in Brown, G R
Foubi 8 er , SAmiho:1-BenizylindazBle J Chem Soc. Perkin Trans
1, 1985,2577. A5 L 3-neck flask was charged with
(S)-(+)-4-benzyl norphol i n-5-one-3 10 carboxylic acid
(102 g, 0.43 nol), triethylamne (53[%1Q 0.53 nol)
and THE (1.0 L). The solution_was gpoled to 0 C and a
2M sol uti on of borane dinet hyl ide conplex in THE
(1.6 L, 3.20 nol) added drgpwi he reaction
flask. The reaction |n|t|aIIy exotherned to 12 C and
r&®i d effervescence was observed. Once approxi mately

St abi | et ap Byt SRR AR e Ui I Bl Hifoindazote

r emai (A0, 480 utnad)) absmnteietbad] (340 mlD.and 3% platkivnd an cvrton (1.5 g,

Lo onit A-DtF R S alow e Hi Pt Repa. o Bote

hour spisutiedd with hydeoget &€ 50 £ andbithe GOl 8BodkQuntil e iptake of hydrogen

er at and then ced in an icelsalt bath. ter
( BB irRsed TR aentent Seabo Bl wereafon s emedo 4 1 Fignd befomed fask,

the t e«aﬂmab dpiRoXiRbRY S00ChindddirbgendRl eapédly filtered through a celite
effervesggn%&m@i observed. The reaction sol uti on was
e

t hen B #ay washed with sthaneld h00mL)s Mpterk250 mL) was then
hydr Oéfdd@@ td the E)rafd684he éﬁlf%gukgﬁsﬁh sthr&d 1Y 4 h@ﬁ'@ tfdiice bath.

(3 x L), .drying over [tration and

conc eﬁerfﬁﬁ‘#‘éﬁg hdewer ey@llﬂt%imfdillmu% ﬂ@d @F solids eiriedye the pump for
Uy | nll‘@“ﬂ%@@idd#ﬁn&l)r Horddid t{%lq;ac ﬁ? ] nt{cgpcgmﬁit)ons The

sIOV\Ahé ead I'tron res
exot msepaawsba@hm mmablwaeﬁmmmﬂmadeo gnrs S&H:gexfwanﬂc material,

After,, [ ' e a Ite
preci p| tate t%ﬁ&m orm %’ﬁl%t%wg(?@?%ﬂmg%%%g“ﬂdﬂ
4 C freducdd breamnie {1hmam¥lg) affisrdéd 636 €5D%)IdTehe titletc@mpoakdcas a light
was waghed et hanol (50 nL) then dried under

vacuum over ght This afforded 78.7 g (76% of

(@B®-(-)-4- benzyl 3 hydr oxynmet hyhnor phol i ne

hydrochl ori de, which was used without further
pur i YpLT il 49 C. 'HNMR: $ 7.82 (d, J= 1.0 Hz, 1H), 7.12-7.28 (m, 6H), 6.93 (d, J

=2.1 Hz, 1H), 6.80 (dd, J= 8.8, 2.1 Hz, 1H), 5.52 (s, 2H) and 3.56 ppm (bs, 2H)
HPLC: Ry=9.1 min. m/z= 224 (M+H)"
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-34 [a]25n -14.0 (c=0 15, MeOH). Mpt = 228-230 C. 1H
NVR (CD3OD): S = 7.52 (m 5H), 4.85 (d, J= 13.0 Hz
11-1), 4.21 (in 2H), 4.00 (m 2H), 3.66-3.88 (in,
3H), 3.46 (m 1H) and 3.20 ppm(m 2H). 5 IL

Prepagatio CTHL _ _
(R (G- 5 M L ey L I indnool & yipmino) Sty pyreololz
terf- But yfl{le%#Hriagine-bi@arhoxylat¢él Boc 10
(S)-(-)-4-Benzyl - 3- hydr oxynet hyl nor phol i ne
hydrochloride (35.0 g, 0.144 nol) was added to a
m xture of ethyl acetate (250 nL) and ZBIFﬁﬂmum
hydroxi de solution (200 nL) and thg re rapidly
stirred for 15 mnutes. The ethyl 3 f
then separated, dried ( gcn) Hng
Parr flask was then 15 ¢
di carbonate (32.0 g, 0.151np
The flask was then pu i n;ﬁrogen and pal | adi um
on carbon (1.50 g, 50% wet, | adi um) added. The
m xture was then hydrogenated at 45 psi of hydrogen
util uptake ceased (2-3 h). Filtration of the

m xture thgqyghy, 2y BathnR fﬁaﬂwch%pé%dw{iﬁgwl%t &8}148&:0-3 4-

the filtrate gave

(R - y ( dl;lycaowuolo[@hﬂ( hgz,u}mmm@barbemate ezsub%,ww mmagz toluene (375
ety B b bbro S pihe Y £8 L 2 otk Boinontls Siftntorice 0.7

- ap pr ogi lﬁﬁgﬁiagl) B9% ilien hdded dfuphgifscfe ali rﬁ&hb%ﬂpirﬁurefbx&hermm). Once the
ur I ot ear to ect subsequ o ]
sl %{d?[ 531 COMEIST DG RO S B BEHgR 04 1 far0 brs. Avalysis
pur i fafmaTahQﬁbt b2 I ] id8iLate S thaPthé Gtartink rRateridt B8 beelRbmpletely
78-80 C and, 208-240 C (two endothern1c events FF

NVR @ns gaing pierigly 10.6 min, By prefluehTl 523—|}lm)3 "1115 reaction was

m 11 co%{e@
) iy iy o, oo
aci d L8ip &%RWPL% mhbﬂl\drl@fpﬁﬁéﬂ@ﬁﬂn&) nﬁlﬁar stirring for 30

\f/\lfngls :‘ gﬁié‘lgﬁlg‘. g{etdrgﬂuef IE%:?\&Q% Ag)ﬁlia% aﬁ? %&%\%@3 &hﬁ/glgd 85difn hydrogen

77- 7Fadonatpispltion (08 nd.)7 Drfn®Fver wpdibid)splfats, fltratBrnbgid comeentration

2H), aﬁol%ﬁgﬁs\%é@wgﬁ Cordde melfiyir- b Abdipy Rl 47

PP m S
3- [ [ [ &ﬁmymeas-qafbbxﬂptee pisedtériel wak dissoldainlaedionitrile (800 mL)

Vi 1 B HERn R a gL ooy Ay Sy hydrggen carbonate

20 ph{ds.1 getsirmmol)lahd 5-aiish-1-befytindazdledR B LN)A4ahhwl) were then

oSt €1, bl ol1hded by additional acetonitrile (400 mlL). The resulfing suspension was
then stirred at room temperature for 16 h. HPLC analysis after this time indicated that
approximately 17% of the starting indazole remained. The mixture was then heated to
reflux for 1 hr after which time only 5% of the starting indazole remained. After

25  cooling, the mixture was concentrated and the residue partitioned between methylene
chloride (800 mL) and water (300 mL). The lower organic layer was separated and
washed further with water (300 mL). Drying over sodium sulfate, filtration and
concentration under reduced pressure afforded 51.3 g (100%) of methyl 4-(1-benzyl-

th d|-tert but yl
t he above filtrate.

-30-




HyC\ NN NBoc 10 A 500 nL round bottoned fl ask was
charged with dioxane (200 m.), 4-(1-
benzyI-IFLindazol-5-y|anino)-5-ethy|pyrrolo[2,1-f][1,2
,4] triazine-6-carboxylic acid (14.6 g, 35.5 mmuol),

3 e oAy Ui s L o, i v
ol eculsqirwgh@w@sﬂa(:nsmgi)camm the resulting 15

suspensi on heated at 50 C for 4 hours. The tenperature
was then raised to 80 C and tert-butyl

( R) - ( "HNMRY S =®O8-(dRT AY ISR, PHY) 8.084T e@rm%fmmt o4 6551}1) 7.93 (s,
ue

8. t IIEQFWZ[; ﬁ%@Fdﬁ%TﬁgSﬁ%gggﬁﬁsggﬁilﬁeﬁﬁﬂef ?HeH\Z’ 2H) and 1.39
c ool egpmf(i, Ut=e7. e dlz! 1F10 WBL.EREEIS 6 RiDad-avb7ihaht | trate

concentrated under reduced pressure. Purification of
the residue by silica gel chronatography, eluting with

1:1 2@ hexapese E‘MMH ﬂ:ﬁ?&ﬂ‘ﬁ}rﬂﬁoﬁ rs‘l'ftﬂyl%rrgxo‘iz 19111% 4] triazine-6-

of 3-[[[[[5- €t hyl -

| H-i ndazol eBbyxylie mc ]pyrrolo[2,1

Jjb1, 2, 4] triazin-6-yl]am no] carbonyl ] oxy] nmet hyl ] -

4- nor phol i necar boxylic acid, (3S)- 1, 1 -dinethylethyl
ester as a white solid. HPLC. R = 13.8 yrrrli’h JHNWR 5

= 8.05 (s, 2H), 7.92 (s, 1H), 7.06; Nm 8H, 25
6.41 (bs, 1H), 5.60 (s, 2H), 4.39N 3.85 (m
3H), 3.60 (m IH), 3.48in, 823 m IH, 2.84

(g, J= 7.7 Hz, 2H), 1.44 (s and 1.36 ppm (t, J=
7.61-17,3H). -36 J. Prepar
{5-ethyl-4-[[(1-phenyl y H-| ndazol -

yl Jam noj pyrrol o[ 2, 1-fJ[ 1, 2, 4]trNa2|n 6- yI] car bam c
acid, (3S)-3- norpholinyl rret hyl ester,

rmnohydrochl oride N HN H3C O~ NN 0.5 HC

3-[ ][ [[[5- éﬁh%“‘ﬂ1&M41ﬂﬂéﬁsﬂhmwm)lﬁ!¢}ﬁieﬂdwﬁbb&,w ] am
I NO r
(11 L AP Rk ucbamlate (13 2,0.12 o) was iR n THE (5P mi) and
?}1{? i the s(dmmm@ddad:toamz H ml(nﬂ&bﬁoﬁcdlﬂgkkmmbﬁé&&inlyh re€lek @6ndenser.
. . e | t ene
G o Y s oY shos e A3 B i Hoahc e TS i otpsion o pthiom
‘i‘é i ﬂ mﬂmﬂc)mortmgcliraesgm £ gnnﬁmbggm ?rﬁteﬂ@ﬁ)?&ﬁi,){ mag treaf:ﬁﬁn was then
ut r.al_l e.a 1Tl on o sat ur at ed
aque o]{?éqeg byfe Hﬁ‘ g%{rgéﬁﬁ%t[‘g{yr“éfﬂ?lys&rcﬁ A raixGe alder his time indicated that
separta dctamcvalcoRglefy/ ehe FRGASS WHENLSY l:éaéaeand'ﬁ:é th{x@lrk ON
a@d concentratlon of the filtrate gave 11 of

etgpenga (lp o5 Frefuged rressyme) Waten (ROmmb) was then added to the residue
g . ?/ L{] e&?‘éﬁéﬁ%ﬁﬂﬁﬂﬂoﬁ{t@n Lxirdchel vgitlﬁ;tﬁ);l PErAR '(fx Ybd mEs ﬁ?&poghl

id (ZN) was then added to the aqueous solution until a pH of 3-4 was obtained. This
resulted in the formation of a thick white prec1p1ta.te, which was filtered off. The filter

- cake was then slurried in ethyl ether (1L), re-filtered and dried, affording 29.2 g of 4-

25 (1 -benzyl-lH—indazol-S-ylamino)—S—emylpyrrolo f2,1-f][1,2,4]} triazine-6-carboxylic

) - acid. The filtrate was combined with the original ethyl acetate extract and the solvents

removed under reduced pressure. Purification of the residue by trituration with a 2:1

mixture of ether and ethy! acetate (500 mL) followed by filtration and drying, afforded
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15 norphol i nyl nethyl ester as a yellow oil. This

materi al was re-dissolved in nethylene chloride (100
m.) and treated with 1M hydrochloric acid in ether
(21.7 m, 21.7 nmol). The solution was stirred for 30

M Nt HARKEOTEEBLE He@dsiteddsid. frﬁéu&ﬁstnaf efd ofﬂlyuaeﬁsyl-m
of the residue under high vacuum over ni ght

af f or Wégrol-$-yéamgino)-ethylpgrrolo[2,1-1][1, ,4] tnazm boxylic acid was 42.6 g
[ 5- et{m@qﬁn& e hn AR ¥ % VL ¢ 5 Aﬁky' 9g30] - 5-yl ] ani no] py

rrol o[ 2 20f][124tr|a2|n carbamc aC|d
(3S) - 3-nor phol i nyl net hyl ester hydrochl oride as

1 A ALt o A s .10

9 9 (133), SB#KS, IBI) A9 (s =1H) Hz, A H)47 £ D&, 1H}17.708d,16= 09,Hz, lH), 7.51

7. 23.90ah= angnyP s g 14073y aﬁbéséasiywac&nmm

2H), a’s;daomppeﬁ(r,(ﬁ 7@%, 380, 1PP1C: 3 (172 i) \maRrd 1B (WprH)*

ppm (t, J= 7.3 Hz, z = 527 (MrH}+ -37 The
conpounds shomn in Table 1 were sythesized using the
agnergl g, ﬁzy%&'in' ned for Exanple 1. 5 Table I
N R OR O N where R = phenyl HN R~ = ethyl -N

Ex. # R Conmpound Nanme [M+tH HPLC Ret Tine () 2 211 |

e-lHi , 518 1.71 OH '
nam noo) 5t hyl - pyrrol oyrrol o[{2] 21- /

2,4]triazin-6-yl]- carbamc cid beI ester 3

- Benzyl - | Hi ndazol - ﬁg)ZC@

o) 5-et hyl - pyrrol 0[2 1- :
2,4]triazin-6-yl]-carbamc aclixg)zbg-irridazol-l-

I ester 4 [[4-(1-Benzyl-I1Hind | -5- 536 1. 26

A,$ ylam no)-5-et hyl - pyrrol o[2 1 Me

t[fh} azl e a‘j %skrepareg %{{nth% procedure reported in Brown, G. R_;

]
- et hy
5 Foublster A. J.; Wright, B. J. Chem. Soc. Perkin Trans. I, 1985, 2577.

agra
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A 5 L 3-neck round bottom flask was charged with L-serine (313 g, 3.0 mol)
and 2N sodium hydroxide solution (1.5 L). Stirring was begun and benzaldehyde
(322.4 g, 3.0 mol) added. After 15 minutes at room. temperature the solution was

20 cooled to 5 °C and sodium borohydride (35.0 g, 0.93 mol) was added in small portions
so as to maintain the temperature below 10 °C. Once the addition was complete the
solution was allowed to warm to room temperature and stir for 2 h. At this point, a
second portion of benzaldehyde (322.4 g, 3.0 mol) was added and the solution stirred
for 15 minutes. The sollution.was cooled to 5 °C and sodium borohydride (35.0 g,

25  0.93 mol) added, again maintaining the temperature below 10 °C. The reaction
mixture was then warmed to room temperéture.and stirred for 2h. Diethyl ether (1 L)
was added, the solution stirred 5-10 minutes and the ether layer separated. The pH of
the aqueous layer was then adjusted to 6 with 37% hydrochloric acid. Filtration of the
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1)-eth | ester 5 [4(]|-Benzyl-IHindazol-5- 539 11.02
CN-\~ yl am no) - 5-et hyl -pyrrol of 2, 1-

11[1,2,4]triazin-6-yl]-carbamc acid 2- i eridin-|I-
l-eth | ester 6 N (cH2)31 [4-(1-Benzyl-1Hindazol -5-

111, B Bl b 4R GigFom paieratiopdea 230 8 (40%)

| est @f(é?{#)—z\fb[eﬂiyllseﬁﬁ@iﬂdr :it‘illﬁfc|crv51mg'ﬁﬂ7 10. 59
(CH2) 3 yl am no)-5-ethyl -pyrrol of 2, 1-
f1[1,2,4]triazin-6-yl]- carbamc acid 3- 'din-4- |-
roI e ﬂ;pﬁ'@ ey ! @9@ T
Z&EDH (g)r?zd#IG-l H 1 ngﬁp ; -5- izglfg] 1%| (Beé) 85754 (s, SH,
yI ém A& -t WIHZp?H) 03[, J= 5]0fHZ, 2H) and 3.75 ppm (t,J 4.4 Hz, 1H).
1,2,4]triazin-6-yl)-carbamc acid "din-4 inmeth |
ester 9 0 -(CH21s [4-(I-Benzyl -1 Hindazol -5- 541 12.27
yl am Ho) - SPedplayd tignyofi{§p(+3}-41Benzylmorpholin-5-one-3-carboxylic acid
f1[1,2,4]triazin-6-yl]-carbamic acid
2-nor phol i n-4-yl-ethyl ester 10 N
4- (1-Benzyl -i H i ndazol -5- 522 10,
| am no)-5-ethyl-pyr rolo [2,1
101, 2, 4]triazin-6- yIJ-carbamc aci
met hyI -1 H i m dazol - ] mHMA esNer ~

4- (1-Benzyl -1 Hi ndazol 5- 533 9.9
| am no) -5-ethyl -pyrrol o[ 2, 1- (CN?h™>py

1,2,4]triazin-6-yl]-carbamc acid 2- yridin-4 |-eth

ster 12 ~ [4-(1-Benzyl-1Hindazol -5- 554 9.54

This material was prepared by the procedure reported in Brown, G. R.;

Foubister, A. J.; Wright, B. J Chem. Soc. Perkin Trans. I, 1985, 2577.

[
y
f
1-
[
y
f
|

A 5 L 3-neck round bottom flask was charged with ($)-(+)-N-benzylserine

15 (229 g, 1.17 mol), sodium hydroxide (58.7 g, 1.47 mol), and water (1 L). The
resulting solution was cooled to 0 °C and chloroacetyl chloride (170.4 g, 1.5 mol)
added dropwise at a rate to maintain the temperature below 4 °C. After addition was
complete the reaction was stirred at 0 °C for 30 minutes. The cold bath was then
removed and a solution of 30% sodium hydroxide (350 m1) added. An exotherm was

.20 observed and the reaction temperature reached 29 °C. The reaction mixture was
further heated to 33 °C and maintained at this temperature for 2 hours. Cooling to
room temperature followed by acidification to pH 1 with 37% hydrochlotic acid
resulted in the formation of a thick white precipitate, which was isolated by filtration.
The filter cake was slurried in acetonitrile (1 L), filtered, and the filtrate concentrated.

25 - Drying of the resulting solid afforded 68.1 g (25%) of (S)-(+)-4-benzylmorpholin-5-
one-3-carboxylic acid as a crystalline white solid.

[o)as® +52.3° (c=1.2, MeOH). Mpt=173-177 °C. '"HNMR (DMSO-d;): 8 =7.31 (s,
5H), 5.25 (d, J=15.3 Hz, 1H), 4.18 (m, 3H), and 3.88 ppm (m, 3H).
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Me-N N (CH2) 2 yl am no) - 5-et hyl -pyrrol of 2, 1-
fl1[1,2,4]triazin-6-yl]-carbamc acid

2-(4 " et hyl - pi perazin- | yl)-ethyl ester 13 N

[4- (] -Benzyl -1 Hindazol -5- 533 10.33 / (CH2)24

yl am no)-5-ethyl -pyrrolo[2,1 f] [ 1,2, 4]
triazin-6-ylj-carbam ¢ acid 2- yridin-3- |l-eth |
est erG.14 ARH-)-4-BdnzBehrhydroxipmietiyhmolpholing gdribehbride
Me-N }-(CH2)2 ylam no)-5-ethyl-pyrrolo[2,1 \~/

f1[1,2,4]triazin-6-yl]-carbamc acid
2-(1-nmethyl -pi peridin-4- yl -eth®. ester 15
[4-(1-Benzyl -1 Hindazol -5- 550 (10. 4 N~ N~(CH2) 3_]
yl anmi no) - 5- et hyl - pyrrol offpd N
f1[1,2,4]triazin-6-yl]-carbanic cid
3-(2-nethyl-imdazol-1- yl - ro | est eHCl6 Me.
[4-(1-Benzyl -1Hindazol -5- 539 10.2#h
y%anino)-S-ethyI-pyrroIo [2,1 f]
[1,2,4]triazin-6-yl]-carbamc acid
&Ia met Fyl ﬂhﬁ@ﬁdi&idl‘wés pwp&ea Bylthe%é&ﬂuwr?%gﬁédﬁ RRVROGNH ;

me
[ 4-( fowﬂﬁyﬁ ﬂ HWIF@&%IJ @bense?@cgp%"@n Trans. I, 1985, 2577.
yl am no) - 5- et hyl - pyrrolo[2 1- N(CH2)3
f][1,2,4]tr|a2|n -yl]-carbam c acid
3- ( 4- met h{M 3 bppeekfask was charged “'etbt(&{ﬂ%-benzylm°rpholm- -one-3-
ng)(' ohif! cakﬂdf('mgjg Irﬁ? Rt Bmflde (5537 835 oidPnatF (1.01).

[1, 2Ta¢ Bcrlumm Wasﬁsoyle}l{@ar"@and 8 2Mbsilwtion of borane dimethyl sulfide

2-di I 50 o ERRY ’i‘ﬁfp( '8 Leg BM mol) added dropwise to the reaction flask. The reaction
initially exothermed to 12 °C and rapid effervescence was observed. Once
approximately 300 mL of the solution had been added, the temperature stabilized at 6

15  °C and effervescence ceased. The remaining solution was added over 1.5 h,
maintaining the temperature at 5-6 °C. The solution was then warmed to room
temperature and brought to reflax. After 6 hours at reflux the reaction was cooled to
room temperature and then placed in an ice/salt bath. Water (600 mi.) was added
drop-wise at a rate as to maintain the temperature below 10 °C. Again rapid

20  effervescence was observed. The reaction solution was then concentrated and a 2N
solution of sodium hydroxide (1 L) added. Exiraction with ethyl acetate (3 x 1 L),
drying over MgSQ,, filtration and concentration gave a yellow oil. This oil was taken
up in ethanol (2 L) and 37% hydrochloric acid (200 mL) slowly added. The addition
of acid resulted in an exotherm to 45 °C and rapid effervescence was observed. After

25  sitting for approximately 10 minutes, a white precipitate began to form. The mixture
was cooled at 4 °C for 3 h and the solids filtered. The filter cake was washed with
ethanol (50 mL) then dried under vacuum overnight. This afforded 78.7 g (76%) of
(R)- )-4-benzy1-3-hydroxymethy1morphohue hydrochloride, which was used without
further purification.
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ester 19 [4{1-Benzyl-| Hindazol-5- 553 10.55
GN. 1CH113A yl amino)-5-ethyl -pyrrolo[ 2,1 111
,2,4]triazin-6-yl]-carb amc acid

3- pi peridin-1-yl-propyl ester 20
[4-(1-Benzyl -1 Hindazol -5- 499 9.97 M Ni b/

| am no)-5 ethyl pyrrol o[ 2, 1-
f11 1, Rda] t-14-87(cT0. 65 NGO Mpire 228-230) €. 'H NMR (CD;OD): 6= 7.52 (m,
2-di hyl n

[ ( Cekg T TE Tt D6 2L 6 20 300 (o, 210, 3.66-3.88 (m. 310, 346
yl ami @) 5 and hO ppor(mo2EL. 2, 1- f]

[ 2,4jtriazin-6-yl]-carbamc acid

3-di net hyl ' am no- propyl ester 22 F ~0(

[ 4- ( IHBenBrepdration d0ZOL(- )%-H?ﬁﬁo%e%!m%?pﬁdﬁne-d-carboxyhc acid zert-
yl am no) - %r et h I-pyrrol o[ 2,
f][124]t'¥ #re- vl ]-carbanic icHk acid
2-[1-(2,2,2-trifluoro- acetyl)-piperidin-4-yl]-ethyl

ester 23 [4 (1- Benzyl -1 H i ndazol - 5- 539 10. 43 HNO
yl am no) - 5- et hyl - pyrrol o[ 2, 1-
f]1[1,2,4]triazin-6-yl]-carbamc &IQ i idin-4-

|-eth | ester 24 [4-(1- BenzI;IO ol -5- 540 9. 37

HN NyI am no) - 5- et hyl - pyrrol o[
t][1,2,4]triazin-6-yl]- carbamc a 6"2 i razin-|-
10eth | ester 25 HN- [4-(1-Benzyl -1 Hindazol -5- 554

5 ] Fi 2, 4] ﬁ?a@z‘il 5§/ S]hy@%%é%ﬁgogﬁ‘)i}ﬂe Fydrbohloride 35.0 g, 0144

3- pi @Lﬁﬂﬁ%ﬁhﬁe&’ {o-dhBRkE of &BF19Eetatd @250 mL) and 2N sodium hydroxide
solution (200 mL) and the mixture rapidly stirred for 15 minutes. The ethyl acetate
layer was then separated, dried (MgSOy4) and filtered. A 500 mL Parr flask was then

15  charged with di-ferr-butyl dicarbonate (32.0 g, 0.151mol) and the above filtrate. The
flask was then purged with nitrogen and palladium on carbon (1.50 g, 50% wet, 5%
palladium) added. The mixture was then Hydrogenated at 45 psi of hydrogen until
uptake ceased (2-3 h). Filtration of the mixture through a pad of celite and
concentration of the filtrate gave (R)-(-)-3-hydroxymethyl-morpholine-4-carboxylic

20 acid fers-butyl ester in quantitative yield. 'H NMR analysis of this material revealed
the presence of approximately 5% di-fer¢-butyl dicarbonate. This impurity did not
appear to affect subsequent chemistry and the material was used without further
purification.

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

(S)-(+)—3—hydroxymethylmorpholine-4-carboxylic acid fert-butyl ester was
30  prepared in similar fashion starting from D-serine and was obtained as a white solid.
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# R Compound Nanme [MtH] HPLC Ret Tinme mn) 26

| - Benzyl -1 Hi ndazol -5- 525 10.34 ON

m no) - 5- et hyl - pyrrol o[ 2, 1-

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

yrrolidin-1-yl-ethyl ester 27 N_N ~S

(1- Beg | -| Hi ndazol -5- 523 11.77

mi sd 5%@[ ﬁyFJ@MaQI-B[ Mm—cl'f-w °C. HNMR 5=13.71-3.97 (m, 5H),
1,
1,

?4§J]3t5rs (gégfl) & 135'( ;iﬁ?i J25 3%1}1)@ 1.47 ppm (s, 9H).

I-BenzyI-IH-lndazoI 5- 537 11.27 \' N,(cH2)3

7 5°); SRR STt gy metnoy st
1,2, 3] tﬂ]mnb}p&rmﬂo[mgmn,‘ﬂﬁiﬂnmaﬂmo]carbonyl]oxy}methyl]-4—

Inl n (B) )e ) %%ﬁﬂgggﬁgﬂygf gcig, (3?5"9- 1 ?—dnne Il\lIerﬁI_I% ester

1,2,4]triazin-6-yl]-carbamc acid 3-El
4]triazo|-|-y| propyl ester 30 ~/ ,~~7?
1- Benzyl - | H-i ndazol -5- 544 9. 89 NDZN~~~f’

[

a

[

{

am no) - 5- et hyl - pynnl of 2, 1- N,
[1,2,4]triazin-6-yl]-carbamic acid VA
(di met hyl am no- et hoxy) et hisc st 31

{

a

[

i

N S

(
a
[
Y
a
[
[
(

—“’ﬁa

1-(I-1Hindazol -5- 536 10.19
m no) - 5- et hyl - pyrrol o[ 2, |
1,2,4]tri azi n- 6- dﬁﬂ@ J%nﬁJ

car
ni dazol -1 -yl - progﬂ}eder 32 “A/~~ --{[C
(1-Benzyl -1 Hind Beb- 649 14.90 F,d (C!
am no)-5-ethyl -pyrrolo[2,1
[

|,2,41triazin-6-yl]-carbamc
: A 500 mL round bottomed flask was charged with dioxane (200 mL), 4-(1-

benzyi-1H-indazol-5-ylamino)-5-ethylpyrrolo[2,1-f][1,2,4] triazine-6-carboxylic acid
(14.6 g, 35.5 mmol), diphenylphosphoryl azide (12.1 g, 41.8 mmol), triethylamine
(4.40 g, 43.0 mmol.) and powdered 4A molecular sieves (50 g) and the resulting

15  suspension heated at 50 °C for 4 hours. The temperature was then raised to 80 °C and
tert-butyl (R)-(-)-3-hydroxy-methylmorpholine-4-carboxyiate (15.1 g, 67.7 mmol)
added. Heating was continued for an additional 4 hours. The reaction mixture was
then cooled, filtered through a celite pad and the filtrate concentrated under reduced
pressure. Purification of the residue by silica gel chromatography, eluting with 1:1

20 hexanes/ethyl acetate, afforded 14.0 g (63%) of 3-[{[{[5-ethyl-4-[[1-(phenylmethyl)-
15-indazol-5-yl)Jamino]pyrrolof2,1-f1[1,2,4]triazin-6-yl Jamino Jcarbonyl Joxy]methyl]-
4-morpholinecarboxylic acid, (35)- 1,1-dimethylethyl ester as a white solid.

4
I
]
2
4
I
]
4
I
]
4-

T

HPLC: R,= 13.8 min. 'HNMR: &= 8.05 (s, 2H), 7.92 (s, 1H), 7.06-7.47 (1, SH),

25 6.41 (bs, 1H), 5.60°(s, 2H), 4.39 (m, 3H), 3.85 (m, 3H), 3.60 (m, 1H), 3.48 (m, 1H),
3.23 (m, 1H), 2.84 (q, /= 7.7 Hz, 2H), 1.4 (s, 9H), and 1.36 ppm (t, J = 7.6 Hz, 3H).

-36-



acid 3-[ 1-(2,2,2-trifluoro-
acetyl)-piperidin-4-yl]-propyl ester 33
[4-(1-Benzyl -1 Hindazol -5- 584 9.48

yl am no) - 5-et hyl -pyrrol o[ 2, 1- HN Nfo

o) (25 porepiaRobpl Lk OO PdiddempyD et oz 5; |
TP, pemitin oA
i no) - #onphjmyﬁwﬁxgk 85??-, Tonol}ydroc loride

[
yl a

f)[1,2,4]tr|a2|n 6-yl]-carbamc acid
3-[4-(2,2,2-trifluoro- acetyl)-piperazin-I-yll-propyl
ester 35 HN\-I eH2)3 [ 4- (1- Benzyl -1 H i ndazol -5- 553
10. 70 yl ami no)-5-ethyl -pyrrol of 2, 1- N

1] 1,2,4]triazin-6-y|]-carbam'c aci #

3

[4

yl

f]

[
- pi peridi n-4-yl -propyl estdht—36 W
- (1- Benzyl -| Hi ndazol -5- 636 1
m no) - 5-et hyl - pyrrol of 2, dJ
1,2,4]triazin-6- -ca ' achd
2- 4-(2,2,2-trifluw pi pg‘razm 1-yl]-ethyl
eSter 37 ~t"_ [4- (1 B¥Hzyl -1 HindaZ6l - 5- 525 10.21 HN

C yl ami no} 5-et hyl -pyrrolo[ 2,1 ~/

fl1[1,2,4]triazin-6-yl]-carbamc acid i ridin
| met hyl  edtlHi[53shyb4-{] {nhemdmetayDi115- md@l@bé’ryl}amusﬁmlﬂa I-

yl amjﬂpb 4?!31%“36 ﬂ%ﬁo%%ﬂ] oxyjmethyl]-4-morpholinecarboxylic acid, (3.5)-
1,1-dimethylethyl ester (14.0 g, 22.3 mmol) was dissolved in methylene chloride (250

10 mL) and treated with trifluoroacetic acid (40 mL). The resulting solution was stimred
for 18 h, then neutralized by the addition of saturated aqueous sodium carbonate. The

a
[
[
t

organic phase was separated and dried over magnesium sulfate. Filtration and
concentration of the filtrate gave 11.4 g of [5-ethyl-4-[[(1-phenyimethyl)-1 H-indazol-
5-yljamino]pyrrolo[2,1-f][1,2,4]triazin-6-y1]-carbamic acid, (35)-3-

15 morpholinylmethyl ester as a yellow oil. This material was re-dissolved in methylene
chloride (100 mL) and treated with 1M hydrochloric acid in ether (21.7 mL, 21.7
mmol). The solution was stirred for 30 min then concentrated under reduced pressure.
Drying of the residue under high vacuum '(0.5 mmHg) overnight afforded 11.6 g
(92%) of [5-ethyi-4-[[(1-phenylmethyl)-1H-indazol-5-yljamino]}pyrrolo[2,1~

20 f][1,2,4]triazin-6-yl]-carbamic acid, (35)-3-morpholinyimethyl ester hydrochloride as
an off-white solid.

falas® +6.7° (¢ = 0.1, MeOH). Mpt =>300 °C. HPLC: Rt=9.95 min. 'H NMR
(DMSO-ds): §=29.9 (bs, 2H), 9.47 (bs, 1H), 8.84 (bs, 1H), 8.15 (s, 1H), 7.49-7.98 (m,

25 4H),7.34(d,J=2.1Hz 1H), 7.23-7.31 (m, 5H), 5.69 (s, 2H), 4.33 (d, /= 5.2 Hz,
2H), 3.60-4.03 (1n, SH), 3.10- 329(:11,4H) and 1.16 ppm (t, J= 7.3 Hz, 3H). m/z=
527 (M+H)"
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fl1 [ I,2,4]triazin-6-yl] -carbamc acid 2- i ridin-1-
I eth | ester 39 [4-(1-Benzyl-I|Hindazol-5- 523 10.58
N-N yl am no) - 5-et hyl -pyrrol of 2, 1-
[1,2,4]triazin-6-yl]-carbamc N acid
[1,2,4]triazol-1-yl-ethyl ester 40 N

- (1-Benzyl - I Hindazol -5- 522 11.76

am no) - 5Tt MPOpgderbbw{l m 'Iable 1 were sythesized using the general

es{ér&g@e@[\%}ﬂﬂ.ﬁ&ﬁé Beb e Sis'o ss ron-o

yl am no} 5- et hyl - pyrrol 0[2 1-
f1I1,2,4]triazin-6-yl]-carbam cj d
2-%2-an1no-ethoxy)-ethyl esteriﬁk%i
[4-(1-Benzyl -1 Hindazol -5- 530 11.67 H3c~
Yl am nO) - Set hYl- PYnolo[ 2,1 - fJ
[1,2,4]triazin-6-yl]-carbamc ac:ld/ R

]
4
I
]

2- (2- met hoxy- et hoxy)- eth | eg ﬂ\%‘ Ex_# R Conpound
Nane [ MtH HPLC Ret Tine Xy
[4-(1-Benzyl - | §2i ndgzog? 5-HI$36 .24, -N_(CH2) 3

Nf] [

i no) - 5-ethyl - pyrrol o[ 2,8~ --~N

yl am no) - 5- et hy roil\o[ 2,
1,2,4]triazin- 6%% SNacid 3- |- RJ p:u%, er
4
yl a
f1[1,2,4]triazin-6-yi]-carbamc Me acid 2-[(2

th

4 [4-(1-Benzyl -] 5. 543 10. 21 o
|
]

methoxy-ethyl)- neth | -ampol-eth | ester

Ex.# R* Compound Name [M+H] | HPLC
: Ret
Time
' (min)
2 111 [4-(1-Benzyl-1H-indazol-5- 518 1.71

: ylamino)-5-ethyl-pyrrolo[2,1-

@J f1{1,2,4}triazin-6-yl]-carbamic

acid benzyl ester

3 N/\:j‘ [4-(1-Benzyl-1H-indazol-5 522 9.89

N ylamino)-5-ethyl-pymrolo{2,1-
' f1[1,2,4]triazin-6-yl}-carbamic

acid 2-imidazol-1-yl-ethyl ester

4 /= [[4-(1-Benzyl-1H-indazol-5- 536 1.26"
"\ N ylamino)-5-ethyl-pyrrolo[2,1-
‘/}’S f]{1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methyl—mndazol—1-
yh-ethyl ester

5 [4-(1-Benzyl-1H-indazol-5- 539 11.02
< : '\_§ ylamino)-5-ethyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yi]-carbamic
acid 2-piperidin-1-yl-ethyl ester

ylamino)-5-ethyl-pyrrolo[2,1-
f1{1,2,4])triazin-6-yl1]-carbamic
acid 3-pyridin-3-yl-propyl ester

6 N o % [4-(1-Benzyl-1H-indazo}-5- 547 | 12.34

e 7\ [4-(3-Benzyl-1H-indazol-5- 547 | 1059

N {CH2)3-§ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-pyridin-4-yl-propyl ester
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45 [4-(1-Benzyl -1 Hindazol -5- 555 10.12 o N
yl am no) - 5- et hyl - pyrrol o[ 2, 1-
f1[1,2,4]triazin-6-yl]-carbamc acid

3-nor pholin-4-yl-propyl ester 46 NC

[4- (1 . 5593‘:11%05 ond Namg iIM+H] | HPLC

yl amno) - $- et hyl - yrroIon,l
f111,]2, 41{riazni-6-yl]-cdrbanmic acid Ret
2- (4-isocyanonmethyl i ragin-1- 1 -eth | ester 47 M Time

[4-(]_%/@#;54__]_4;'_4_%7n| d. 5338 10.50 | (min)
- - Nyl

NG ' - b Ngy=6- ety - i (bPepz1-4H-indazol-5- 519 10.32
f111,02, 4] 1ri W ] - caoisamine-5-gtbylpyrrolof2,1-

2-[ (2- cyaho- et iyl ) - et hy|| fHA2dtriagintf-yil-earbamic4 g

[ 4- (1-Benpyl - 1H i ndazaol - $acidpgridm-4zgmeihyhester

i no) {5-%t wy%/-_pyr ro to p2,i4KkBehzyl-1H-indazol-5- 541 12.27
1012, 4] { r Aazjh-6H9113 c aymaning-S-ethylepyirolo[2,1-

- (2- ket hoky-ethyl) i rf di f}{12 4]triezih-6-ylpedrbamid9
[ 4- (1- Benkyl - | Hi ndazol - $acid2Amamhettn-4-ybehy

yl am]no) - b- et hyl - pyrr ol o]l 2stdr

fl] E% 21?1]ht ri azitm- NE _cz;_[zberri?,enzyMHQn&zbl-;- | 4o 522 10.10
- (2{met hpxy- i ri diylanfino)ls 1pydroR$2, &
-(1-Bengyl - i ndazol - Séﬁﬁ,fﬁ%{%.yl]mﬁgmc
no) - b- et hyI\ pyr r ol of Zeid1-trethyiN¥Eimidazol-2-
2,4]triazin-6-yl]-cayhadhy edbd d

3.2

i
/\H

12'11 upr o= tnyl )' et n - la"ﬂb l“lﬁ-. s§er S :

|- Bengzyh- | B i ndazal - 5! ﬁe@%ﬁ% 3 553 2.90
no) - p- ENAYMgHy,L @ O é 2 Altriazin-6-yl]-carbamic
2,4]tr|a2|n-6-yl]-ca£xgié AR Bethy] ester

EI = N == N

2= ro-etd i)-llt—:ihy-if_g IO TR iasolcat f —4
Rf%gfm '("*d <| s l-ﬂpﬁ yl-1H-indazol 5% - 9.54

inoJ-5-ethyl-pyrrolo[2,1-
9 £1{1,2,4}triazin-6-yl]-carbamic
acid 2-(4-methyl-piperazin-1-
yi)-ethyl ester

N= {4-(1-Benzyl-1H-indazol-5- 533 10.33
Q—(Cﬂzk—g ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4)triazin-6-yl}-carbamic

acid 2-pyridin-3-yl-ethyl ester

[4-(1-Benzyl-1H-indazol-5- 553 10.57
Me—ND-(CHz}z_J ylamino)-5-ethyl-pyrrolo{2,1-

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

r.Y

/\ [4-(1-Benzyl-1H-indazol-5- 550 10.41
NYN"‘(CHz}s—g ylamino)-5-ethyl-pyrrolof2,1-

Me £1[1,2,4]triazin-6-yl]-carbamic
acid 3-(2-methyl-imidazol-1-
yh)-propyl ester

Mo~y [4-(1-Benzyl-1H-indazol 5- 535 | 1021
% ylamino)-5-ethyl-pyrrolo{2,1-
_ .| 1{1,2,4]triazin-6-yl]-carbamic

acid 1-methyl-piperidin-4-
ylmethyl ester
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Ret Tine

11.16 Ma-tip/--{CHg- ylam no)-5-ethyl-pyrrolof2, 1-

(mn) 52 /-\ [4-(1-Benzyl-IHindazol -5- 567

f1[1, 2,4]tdazin-6-yl]-carbamic acid
3-(I-nmethyl-piperidin-4 1 ro | ester 53 aeeoa N H, ~
4- =peezot—y—646—3+—35 v
£/I aEn' - et hyl pyrrol of]2, 1- Compound Name [(M+H] H‘ELC
f111, riazin-6-yl]-cdrbamic acid T,et
2- [ 41 t hanesul f onyl - Jet hyl ) - pi peri zi n-1-yl ]t et hyl e
est efl_54. I;';‘IPI e Nt = T4 (1 Benzyl .| K indazol .G :oQGS (;nm)
1.09{ 17 am' ) - 5- et hy {46\ -Peeaybl H-imdazol-5- 5 -53
f1[1]2, 4] triaki ny6-yl | - cavismine-S-efbylpymolof2,1-
2- [ 44 ( 2- cyano- et hylSH—ed 4H1.3Alriazin-bexlhtarbaypier 55 | N
[ 4- (1-Bengyl - | Hi ndazol £%-acigd@oi-gethyl-piprazin-iy -
yl amjno) - b- et hyl - pyrr ol o[t ZDipropyl ester
11[1/2]18] tri azi n- 6- yl |5 cafdéhBenzyhiHeindazol-5- - 555 10.77
2-[44(2- nget Frﬁky‘-(ﬁﬂﬂyréi glantihe)-3-ethylykrok{2y4 elst er
560- Lw [ 41 (1- Benzyl - | B i ndHL,Q)4)thazibGA] Fearbdinic
yl am| no) - b- et hyl - pyrr ol Oiaciﬂl-?,-diisopropylamino-eﬁlyl
11[1)2,4]triazin-6-yl]-caeltam c acid 3
- [ (21 g hpxy-ethyl) mgthyf -1A9n8az6F5er 57 BE3\N 10355
[4-(1-Bengyl - H,tcm% - byl etfid-pyilof2,1-
yl am no) - b- Bt hyl - pyrrot o ¥}[il,2,4]1riazin~6—yi]~carbamic
f111{2,4]td - 6-yl | - cal BafChipdftil1-y1- ORgB
3- (cyanongt hyl - met hyl amj ggef ol ~ ester 5§r
E/ﬁésnpn%mé PRI PT4-PLBedzy1-TB-ind%ol-5- 499 9.97
N - 0)-5-ethyl-pyrrolo[2,1-
f1[1]2,4]1daMedt 6-Yy] |2 cal ﬂb,%])t;iaziner-gl]-ca:barrﬁc
acid 2-dimethylamino-ethyl
ester
21 [4-(1-Benzyl-1H-indazol-5- 513 10.10
MEZNW ylamino)-5-ethyl-pyrrolof2,1-
f1{1,2,4]triazin-6-yl]-carbamic
acid 3-dimethyiamino-propy!
ester
2| ¢ [4<(1-Benzyl-1H-indazol-5- 635 14.53
,_->(’u\n ylamino)-5-ethyl-pyrrolof2,1-
F (cHy) {][1,2,4}triazin-6-yl]-carbamic
2—? acid 2-[1+(2,2,2-triftuoro-
acetyl)-piperidin-4-ylj-ethyl
ester
23 [4-(1-Benzyl-1H-indazol-5- 539 | 10.43
HN ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl}-carbamic
acid 2-piperidin-4-yl-ethy] ester
24 /N {4-(1-Benzyi-1H-indazol-5- 540 9.37
H"\_JN ylamino)-5-ethyl-pyrrolo]2,1-
f]{1,2 4]triazin-6-yl}-carbamic
acid 2-piperazin-1-yl-ethyl ester
NEEATSY | [4<(1-Benzyl-1H-indazol-5- 554 9.51
|\/N ylamino)-5-ethyl-pyrrolof2,1-
‘{CHz)s—g fI[1 2 4}triazin-6-yl]-carbamic
acid 3-piperazin-1-yl-propyl
ester
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id 2-(cyanonethyl -nethyl amno -eth | ester 59 M,
[4-(1-Benzyl -1 Hindazol -5- 606* 10.37 | ' N (CH2}g

yl am no)-5-ethyl -pyrrolo[2,1 f] [
1,2,4]triazin-6-yl]- carbamc Me aC|d
3- amesTtgmy—etryt-r=—eth =Py
esE(er E}Eﬁ Ex. # R ?Irpoun Kla;re tﬁ%@mw@el ret | Ml | HPLC
(nmba)f 60 K. [4-(1-Benzyl - Hindazol-5-. 589 1.2p F~N If'*et
yl amjno) - §- et hyl - pyrrol o[f2, 1 ~/ Time
A I A 411 5 525 ?gﬂ
3-(4,]4- ifluo@mrdln ?;236 ipdazob-Ser 61 .
[ 4- (3- Benzyl - ol - §-Ylapygoj5 'E’E!ﬁj ofofiR -
yl ani{no) - %- et hyl - pyr r ol o[ {A)d,2.4}triazin-6-yl]-carbamic
f1[ 1,2, 4] ifri azi n- 6-yl ] - cgraig-pyrradiginl-yl-ethyl
2-(4,/4-diflluoro-piperidin-es®r |__ester 62 NC [4
(1- Bgn2¢l {I H-NrNazol §942-(1-Bespyl-1N-in@RRS- 523 11.07
yl ami|no) - 5- et N\W}ﬁzl o[| ¥1ankiBo)-5-ethyl-pyrrolo]2,1-
f1[1,2,4]4riazi n- 6-yT] - cddffhBi4dtriazeibdyl]-carbamic
3-[(2- eyaho- et hyl) - net hyI -acid?-fic2,3)triazekt-glethd Me
[4-(:-Ben7yl -1 Hindazol - %este®1 10.25 o fN
yl anil n@§- | - pyrr [24.{}.3&135& lH—mdazol—S- 537 | 11.27
f111)2, 4] ﬂg#;{;l lo cayhaihe)- firrolo[2,1-
2-[(2-net 1anesu| 5 et iy E{t J5- ggm,@t hyl
estef 64 [4-(1-Benzyl -1 H & @f__[@'?ﬁtmﬁ 1-H-propyl
yl ami no) - p- et hyl - pyrr ol o
fl[1 229H T azNN-6- V1T - CarDATREnzyP¥iYndazol-5- 537 10.78
2-[41(2,2 2“&,‘“' uQr O‘? hy lyl)ainino)—S-ethyl-pyrrolo[Ll-
f][1,2,4]triazin-6-y1]-carbamic
acid 3-[1,2 4]triazol-1-yl-propyl
ester
30 o \/\; [4-(1-Benzyl-1H-indazol-5- 544 9.89
Me,N~ N ylamino)-5-ethyl-pyrrolo[2,1- '
1]{1,2 4]triazin-6-yl]-carbamic
acid 2-(dimethylamino-ethoxy)-
ethyl ester
31 - \/\'\7‘1 {4-(1-Benzyl-1H-indazol-5- 536 10.19
IE/\ N ylamino)-5-ethyl-pyrrolo[2,1-
f]i1,2,4]triazin-6-y1]-carbamic
acid 3-imidazol-1-yl-propyl
ester '
32 | e [4-(1-Benzyl-1H-indazol-5- 649 | 14.90
N C
F.»,?b D—( th_g ylamino)-5-ethyl-pyrrolof2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-[1-(2,2,2-trifluoro-
acetyl}-piperidin4-yl]-propyl
ester
33 /j,,_l' [4-(1-Benzyl-1H-indazol-5- 584 9.48
d ylamino)-5-ethyl-pyrrolo[2,1-
awl N— ﬂ[l,2,4]mazm-6-y1]-carbamic
7/ _ acid 2-(2-piperazin-1-yl-
ethoxy)-ethyl ester
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I -1- 1-eth | ester 65 0 [4-(1-Benzyl-IHindazol -5-
630 12.32 N'\SI (CH2)3 ylam no)-5-ethyl-pyrrolo[2,1
f1[ 1,2,4]triazin-6-yl]-carbamic NC | acid
3- [ cyanonet hyl - (2- net hanesul fonyl -et hyl)-am no]- rol
- este] LI = i = G I1.
yl an %6)- -ethyl-pyrrolo 2,1- §8$?&Fm§mﬁﬁé +H Hﬁé?
1,2, ¢#]tripzin-6-yl]-carbam c NC acid Time
2-[c ano thyI (2- netha esulfonyl ethyl)-amnd]- eth (min)
| est-ef " I\I lr“l_n- 1 uﬁr\lz\l 1 :Irl ndﬂ_.,.l O
RO _@I A «;EH:P EIE& J 8507 | 11.03
f111}2, 4 trbazhHJG ii no)-S-ciiylepyarolold.ly afonet hyl
i]Eazin-?— 1-ro0 yI est ¢fllL2Alripzin 'ﬁiégéﬁﬁﬁﬁé Nane d
[MH HPUC Ret Time nd Acig§-14-(2.2,2-trifluoro-
[ 4- (| - Benlzyl - | Hi ndazol - 5acesdbpiperagip-1-yl]-propyl
yl am.nQ) -55- et hyl - ovrrolo,QQQL 0
f101} 3%]triazi ? c albtlnBenzak11d-indazol-5- 553 10.70
3-[ 4} (2- et @_q‘% glatmprd)-Spsthdriyasiole(2.1y | |- pr opy!
estef 69 J~ 5 [4- (I-Benz 1. 24]trigzn- 6+ bearg@ric 10. 26
"c-~| "-~"I~a yl anm) - 5- et hyid Bypipevidof-2-yi-piopy]
1,2,4]trifazi n-6-yl]-carbaester acid
3-[4r (3 gyar-ethyl ) i - 1{4-(1-Berzgl-1HdhdazolF® F3G 636 | 11.13
[ 4- (1L- Benz TﬁLHf“ndazol b ylafhdn)-3-ekyl-pyridlofR,{-CHZ) 3
yl anj no) -[5%%t hM‘“@ B[ 1.2 4]triazin-6-y1]-carbamic
f101} 2, 4]jtriazin-6-yl] <candani[a-(2,2,2-trifluoro-
acetyl)-piperazin-1-yl]-ethyl
| ester
37 [4-(1-Benzyl-1H-indazol-5- 525 10.21
HNDJ"' ylamino)-5-ethyl-pyrrolo[2,1-
f1{1,2,4]triazin-6-y1]-carbamic
acid piperidin-4-ylmethyl ester
38 [4-(1-Benzyl-1H-indazol-5- 538 984
< :N_\_'% ylamino)-5-ethyl-pyrrolo{2,1-
f]{1,2,4}triazin-6-yl}-carbamic
acid 2-piperidin-1-yl-ethyl ester
39 [4-(1-Benzyl-1H-indazol-5- 523 10.58
N—N/\‘}% ylamino)-5-ethyl-pyrrolo{2,1-
t ) £][1,2,4]triazin-6-yl]-carbamic
N acid 2-[1,2,4]triazol-1-yl-ethyl
ester
40 N. [4<1-Benzyl-1H-indazol-5- 522 11.76
@"’\% ylamino)-5-ethyl-pyrrolo[2,1-
= £][1.2 4]triazin-6-yl]-carbamic
acid 2-pyrazol-1-yl-ethyl ester
a1 /\E f4-(1-Benzyl-1H-indazol-5- 515 9.88
H.N ylamino}-5-ethyl-pyrrolo[2,1-
T~ £1[1,2.4]triazin-6-y1]-carbarnic
acid 2-(2-amino-ethoxy)-ethyl
ester
a2 | [4-(1-Benzyl-1H-indazol-5- 530 | 11.67
Hsc\of\/o\/—% ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methoxy-ethoxy)-
ethyl ester
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acid 3-[4-(2,2,2-trifluoro-ethyl) i -1- 1 - ro | ester
71 1IN [4-(I-Benzyl -1 Hindazol -5- 522 10.09
yl ami no) - 5- et hyl - pyrrolo[2 1- H
f1[1, 2, 4]tr|a2|n yI] carbanlc aC|d
2-(1 7o =2 —eth est
[4( (1} Eenzy| 1H i nd:azol | 577 Pf aé’émewe N| (M+H] { HPLC
yl am pho) - § et hyl - pyrrol o[R, 1- H Rﬂ
f][1,24]tria7in6yl] car bamic acid Time
2- ( 2- Fred-hdnesul-f-onyl ot hul—pster 73 (min)
[ 4- (1F B’énzyl i ndazot - 5[5} Benzyld H-jydazol-5- 536 12.24
yl ani o) - §- et Wﬁheg Zlamie)-S-ethyl-pyrrolof2,1-
t1[ 1,2, 4] tiri azi n-6-yl] cariﬂ{dsﬁ,‘dmaamr@yll-carbanuc
1- (2-leyand-et hyl) i eri dilracitl 3-ppetoll-drapny! gster
[4- (1} By - | H-| ndazeq), - 5-[446Behzydd H-indadl-5} - | 543 10.21
yl am |no) - B-amlohy 1- pyr r,01 6[{¥ldminG)-5-£thyl-pyrrolof2,1-
f101,12, 4] yriazi &yl | - cgrifd@i4itriaaini Gyl}-carbamic
1- cygnonetihyl - pi pemé di n- 4-acid HERmdthexgtestiyl?5 Ho
N-(cH2) 3. ,|% [ 4- (| - Benzyl -||ohbthylharind]-<bhyl 246 9. 94
Yl amndp- - et hY1- PYngl O[144-41-Benzyl-1H-indazol-5- 555 10.12
111,12, 4] 4i 82T - 6- ar| Badhisio)-Reth§l-pyrrolo[2,1- |
3- (4-lhydr-oxy-pj 1 di n-i - fifll,2:4]tcRzih- @ﬁ].@ﬁrbﬂﬂi@ Bx.# R,
Conmpqund Nanme [ MtH] HPLC %@3.113 ipﬂ&mmyﬁp%%yl
[4-(1-Benzyl -1 Hindazol - 35631 1.23
y| anmo65; ebhyl-pyrr0|olz[4(meMyL1H azol-5- 579 117
i]1021,02, 4] qri M-yl] e Pﬁﬂh&)-s- e lo[2,1-
1- ( 2-imet hanesuk f o ﬂ[l,2,4]111'azm—6-y1]—carbamic
acid 2-(4-isocyanomethyl-
piperazin-1-yl)-ethyl ester :
47 te [4-(1-Benzyl-1H-indazol-5- 538 10.50
Nc/\'/"\/\:rs.- ylamino)-5-ethyl-pyrrolo[2,1-
f)[1,2,4]triazin-6-yl]-carbamic
acid 2-[(2-cyano-ethyl)-methyl-
amino]-ethyl ester
48 {4-(1-Benzyl-1H-indazol-5- 583 10.73
ﬂD—/LLL‘ ylamino)-5-ethyl-pyrrolo[2,1-
MeO f][1,2,4]triazin-6-yl]-carbamic
acid 1-(2-methoxy-ethyl)-
piperidin-4-ylmethyl ester
49 e [{4-(1-Benzyl-1H-indazol-5- 597 10.99
He0 ylamino)-5-ethyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yl}-carbamic
acid 2-[1-(2-methoxy-ethyl)-
piperidin-4-yl}-ethyl ester
50 [4-(1-Benzyl-1H-indazol-5- 531 10.59
,?"L ylamino)-5-ethyl-pyrrolof2,1-
_/—N\ f}[1,2,4triazin-6-yl]-carbamic
F Me acid 2-[(2-fluoro-ethyl)-methyl-
amino]-ethyl ester
51 Me [4-(1-Benzyl-1H-indazol-5- 545 10.61
N \/\'/LLL ylamino)-5-ethyl-pyrrolo{2,1-
.F/\/ f}[1.2,4]triazin-6-yl]-carbamic
acid 3-[(2-fluoro-ethyl)-methyl-
amino}-propyl ester
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et hyl ) - pi peridin-4-yl methyl ester 77
[4-(1-Benzyl -1 Hindazol -5- 525 10.37 NH

yl ammo) - 5- et hyl - pyrrol o[ 2, 1-

1111, 2, 4]tr|a2|n 6-yl]-carbamic acid . pipendin | nmeth

| " es =g T Benzyt=1T+] TWZLL TR+
HN~~1-~ 7/ /' ~H yl"ami no) - - ethy?bpérrol Bh) HI[::;C

f1[1]2,4]kriazin-6-yl]-cprbamc acid idin-4 1| Jester

79 N~ [4 (1-Benzyl -1 Hifdazol -5- 508 10.17 ~¥ H Time

yl ant=hRe3 S by SO
111} 2341k n&é@-‘icwal_ ch ‘% 7 L [iigndazol-5- 567 11.16
1H i i dazpl - 2M#met hyl ee g -cthyl-pyrrolo[2,1-

[ 4- (| - Benizyl - | H i ndazol - pillE24]teping-yl]-carbamic
yl am no) -[5- et hyl - pyrrol o P‘Ed 3-(Aymethyl-piperidin-4-

f][1241tr|aZ|n6vl1- chybrprapylesieri d i idin-3-| eth | .
estef ¥L N H—Hdﬁml-lsﬂ -igbeoli®, 17 | \ 40 H| 115
rj- ylam n’@)’ F ylemarja)-Sietiyl{pyrrolof2,1-

1,2, Bl trilazin- 6 yI ]- car b afi 62,4 ldaziin-6-yl)-carbamic
3-(1Himijdazol -2-yl) ro |acd2df-(B3medanesuifonyi-
[ 4- (] - Benfzyl - | Hi ndazol - beth@}Piptiazbl -yeethyl
yl am no) -|5- et hyl - pyr r ol o] &tér-

111} 254] tﬁd\ffkﬁv“ﬁ\ yT1- cpfde@irBenzyRIH dndazol-5- 593 | 1.09°
- el handsul Tonyl - Haindrio)-588hyPymrolof2,1-

4- (1 - Benzyl -1 Himdazol - bf]] B9 At Lin 8-yl NxB0ahi¢ CH2) '

| anfro) - §- et hyl - pyrr ol of Pacld bL[4-(2-cyano-ethyl)-

111 2, 4]itri azi n- 6- yI] Caﬁlbaﬁhﬁl.ﬂ]:.b yl ester

- (2 M nanesul T,@Fw 101?1 iRRES5S-84 | 599* 9.84
o bl Sl it

f][1,2 4]tnazm—6-yl]—carbam1c
acid 2-[4-(2-methoxy-ethyl)-
piperazin-1-yl}-ethyl ester

56 Me [4-(1-Benzyl-1H-indazol-5- 557 10.52
mo’\’"\/\:!% ylamino)-5-ethyl-pyrrolo[2,1-
f}[1,2,4]triazin-6-yl}-carbamic
acid 3-[(2-methoxy-ethyl)-
methyl-amino]-propyl ester

57 | NG\ [4-(1-Benzyl-1H-indazol-5- 538 11.02
! ylamino)-5-ethyl-pyrrolo[2,1-
f1{1,2,4]triazin-6-yl}-carbamic
acid 3-(cyanomethyl-methyl-
amino)-propyl ester

58 NC "\N [4~(1-Benzyl-1H-indazol-5- 524 11.42
/ ’\’%?2 ylamino)-5-ethyl-pyrrolo[2,1-
](1,2 4])triazin-6-yi]}-carbamic
acid 2-{cyanomethyl-methyl-
amino)-ethyl ester

59 | Me O ' [4-(1-Benzyl-1H-indazol-5- 606* 10.37
’ a7 N d ylamino)-5-ethyl-pyrrolof2,1-
N—{CH2s—8 111 2 A)triazin-6-yl]-carbamic
acid 3-[(2-methanesulfonyl-
ethyl)-methyl-amino]-propyl
ester




H yl Jam no] Pyrrol o[ 2, 1-
fl1[1,2,4]triazin-6-yl]-carbamc acid,
(2R) - 2-pyrrolidi nyhnethyl ester 47 Ex.# R Conpound
Name [ M+H] HPLC Ret Tima m'n 85 yI 4
1' ’ NIl iIlylqz LL L. 1 = J.III II IaLUI: ":)'
£/|[§anrﬁ )yrrolé[%le][12ﬁ al'é‘ieyl]-cal[M’j{rIf'l]c HPLC
aci d,j (2S)- 2- pyrrolidi nyljret hyl ester 86 0\ /0 l.la
[4(1-Benzyll -1 Hindazol -5-] 534 11.33 M Time
y| an lhe) t h\/J___n\/r ral nr 1 - (mln)
F111, 2,6ﬂt 6-yl ] r[ﬂéﬁjﬁgﬂzﬂﬂﬁjmdazol-s-. 589 1.25
2- methaneqA @ xet‘h;fzg' Sflapinog 7-ethyl-pyrrolof2,1-
[4- (1} Benz | - I'F i ndazol - §-f}{3 Lot )rzzinet-yljicarbamje
yl ani|no) - §- et hyI pyrrol o[ 2cid 3-{4,4-difluoro-piperidin-
1, 2,41tric2|n _y1] - car hdrki-y)-peapytiester
2- (cyfarédnst no) Hi-(bRepzyl d8-ixdazol-5- 575 1.23°
[4- (1| Benz Al I—l-mndﬁr"rglﬁ -yldadio Yt D-ethyl-pyxitalof2,1-
Nyl ani no) - - ol d[fH]1.2;4]triazin-6-y1]-carbamic
111,12, 4]t r| a2| n- 6- yI ] - c grabiii-Et,4-diffudro-piperidin-
3- (cylanongt hyl -anmi no) ro Il-ﬁ;bﬁyI%rO%
[ 4- (- BenZwc ] H- i ndazol @ §{450Bedzyl 3 H-inSA1-5- 552 10.52
yl amno) - $- et Ty Ny pjou [%1a1mﬁo) S-ethyl-pyrrolo{z 1-
f1[1,12, 4]tr|a2|n46 yl]- gﬂ{m’ Lefy]}-carbamic
3-(1,]1-di 9x0-116-"t hi onor 3[%%0)@ IPR¥hyl-est er 90
O~N [}4 (l14Benzyl -1 Hindaj 13?
63 Me y | [4-(1-Benzyl-1H-indazol-5- 591 10.25
o /‘J“\/\; ylamino)-5-ethyl-pyrrelo[2,1-
js\ f]{1,2,4]triazin-6-y!]-carbamic
Mg o acid 2-[(2-methanesulfonyl-
ethyl)-methyl-amino]-ethyl
ester
64 T\ [4-(1-Benzyl-1H-indazol-5- 622 1.27°
[ N\___/N ylamino)-5-ethyl-pyrrolo[2,1-
F3C _% £J{1,2 4]triazin-6-yi}-carbamic
' acid 2-{4-(2,2,2-trifluoro-ethyl)-
piperazin-1-yl]-ethy! ester
65 | o o [ [4-(1-Benzyl-1H-indazol-5- 630 12.32
ME;SL\//\\N,(CHﬂ3 yhnxuxmo-S-egpnygnIolo{Z,1-
P f][1,2 4]triazin-6-yl]-carbamic
NC acid 3-[cyanomethyl-(2-
methanesulfonyl-ethyl)-amino]-
propyl ester
66 | o 0 [4-(1-Benzyl-1H-indazol-5- 616 11.56
Mefs\/\ N N\_5| ylamino)-5-ethyl-pyrrolo(2,1-
' f][1,2,4]triazin-6-yl]-carbamic
NC acid 2-[cyanomethyl-(2-
methanesulfonyl-ethyl}-amino]-
ethyl ester
67 ,r—umn——:cuz), _g [4-(1-Benzyl-1H-indazol-5- 593 1.19°
Ne ylamino}-5-ethyl-pyrrolo[2,1-
]{1,2,4}triazin-6-y1}-carbamic
acid 3-(4-cyanomethyl-
piperazin-1-yl)-propyl ester
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yl am no) - 5- et hyl

-pyrrolo[2,1- f] [ 1,2, 4]

triazin-6-yl]-carbamc acid 3-(4-oxo-piperidin-1-yl)-

-5-

549

propyl ester 91 F Me [4-(1-Benzyl -1 Hindazol
10.44 F cr ylanino)-S-ethyl - pyrrolo[2 1~9
fl]] 1i&ZYT T azrmse=yii—=Tt TTT
2]-%(:%‘-# fl uoro-et %yf) met h Foml%Bno -%rl“ﬁester é'&“ﬁh HPLC
DH [ 8- et hyl - 4-[ [ (1- phenyl|met hyl ) - 527 10. 06 Ret
1H i ndazof - 5- yI]amno]prroIo[ZlO T“.m
f1[ 112t ey —c Gt {min)
(3R) 43 §ﬁo'npol' J%I &1 Hzindazel-&n mp olun §60 10.11
Name {[ M+H o‘. C “Rét  Ti )ré-efbsl-molo[il 1-
[ 5- ef hyl - B-[q ( 1- phenyl ne Alt5igzin-6-ylcarbamic
| Himndazo| -5 N v yl]amn Pﬁ?ﬁr[&l’@ methanesulfonyl-
f1[1)2,4]triazin-6-yl]-c p@ahrmperm-él-yil-propyl
3-[ (8SL3:-hydroxy- I- ytrolpﬁm'l propyl ester 94 |OH
[5-ef{h§?-p-[] % MA)-Besgb 1 H-i8dazolt 5+ | ndlaz 607 54 10.26
~Nv yl ] anjmed ynb+6[2 1 #] plbpinol S-etheziynrob{,1] - clar bami ¢
aci df 3-[{3S) - 3- hydr oxy- | fl[1,2 ditriadini6-ydjstaabakidc H
[ 5-ethyl -@4-[[ (1-phenyl net hgnﬂB-{452—1:yﬁﬁ-ékEyl)—cy
1H i pdazo] -5 yl]am no] pyf pi ~¥H-propyl ester
f1[1]2704] F:ﬁéfl A—- Yy ] - ch[panBénzyl-1H-indazol-5- 636 | 2.11°
N N—(CH2)3{ ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yl]-carbamic
acid 3-[4-(2,2,2-trifluoro-ethyl)-
_| piperazin-1-ylj-propyl ester
(\ N {4-(1-Benzyl-1H-indazol-5- 522 10.09
" /IK/\; ylamino)-5-ethyl-pyrrolo[2,1- :
H f][1,2,4]triazin-6-yl]-carbamic
actd 2-(1H-imidazol-2-yl)-ethyl
' ester
0\\5/0 {4-(1-Benzyl-1H-indazol-5- 577 10.14
Me” \I/\N’\% ylamino)-5-ethyi-pyrrolo2,1-
H f][1,2,4]triazin-6-yl]-carbamic
acid 2-(2-methanesulfonyl-
ethylamino)-ethyl ester
{4-(1-Benzyl-1H-indazol-5- 578 1.14°
J—.—N ylamino)-5-ethyl-pyrrolo[2,1-
NC f](1,2,4)triazin-6-yl]-carbamic
acid 1-(2-cyano-ethyl)-
piperidin-4-ylmethyl ester
{4-(1-Benzyl-1H-indazol-5- 564 1.25*%
/——N:>—7"L ylamino)-5-ethyl-pyrrolo[2,1-
NC f](1,2,4]triazin-6-y1}-carbamic
acid 1-cyanomethyl-piperidin-4-
yimethyl ester
[4-(1-Benzyl-1H-indazol-5- 569 994
Ho N (CHZ)"‘}% ylamino)-5-ethyl-pyrrolo[2,1-

f][1,2,4]triazin-6-yl]-carbamic
acid 3-(4-hydroxy-piperidin-1-
yl)-propyl ester
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d, (3R -3-pyrrolidinylnmethyl ester 96 Ho
| - phenyhnethyi)- 555 1.23 1Hinch 1H ndazol -5-
ino]pyrrolo[2,1- f][1,2,4]triazin-6-yl]-carbamc

~

~ao®—o
3

3-[(3R)-3-hydroxy-1- yrrolidin 1 propyl ester 97
;] p ipoimd Name ' [M+H] | HPLC
4] trifazin-6-yl]-carfanic acid Ret

. oo Time
hyl - pi peridin-4-yl Jester 98 H .
l-uy:I Pr ( A M Y 5251031 (min)

<—oO< AT

5Y" 4. et hy1Sy1Tol off2>1 -

Lol s L
8 N

F .
- —~ —+ -

b2z n-6-4/1 | - cqrmne)-3-gibyipyriolofd)i- |
1 met hyl |dHl2A]igzip-6-¥]-carbamic
[ (1- phenyl met quzl-{?swhms@@nm
-yl ] ami no] py| ethyDafiperidin-ylmethyl
azin-6-yl]-caredshic acid,

ddfol- 5 ' NVE-y1 Jani|d&1 PeratdHsindazol-5- 631 | 123
ol - & wa_%m t1(lrperpi-dfL
I

F93
5 —~+ ¥~
0
<
1
P
1
—
< R 3>

—

/\—NHI—| —hHl—Hr—|
e et R S Yl )

& o—
g(/)
E

L

|
27#o} phol hyl | [¢€1-Benzyll9HFrdazoR5-Conpoufizh 10.37
HW Ti rhelamine)-5:&hyl-pyrrolof2,1-

- [ [ CEphenyl met] Hf1,24]thaAin-H0yI Rearbamhitl |

dazol - 5 yl ] ani no] pyn acid @iperidin-2-ylmethyl ester

=
£
-~
>0
=

1

[41-Benzyl-1H-indazol-5- 511 10.07
ylamino)-5-ethyl-pyrrolo{2,1-
f][1,2,4}triazin-6-yi]-carbamic
acid piperidin-4-yl ester

[4-(1-Benzyl-1H-indazol-5- 508 10.17
_ | ylamino)-5-ethyi-pymrolof2,1-
f1{1,2 4]triazin-6-yl]-carbamic
acid 1H-imidazol-2-ylmethyl
ester '

{4-(1-Benzyl-1H-indazol-5- 525 | 10.26
ylamino)-5-ethyl-pyrrolo[2,1-
f}{1,2 4A]triazin-6-yl}-carbamic
acid piperidin-3-ylmethyl ester

{4-(1-Benzyl-1H-indazol-5- 536 10.17
ylamino)-5-ethyl-pyrrolo[2,1-
fl{1,2,4}triazin-6-yl]-carbamic
acid 3-(1H-imidazol-2-yl)-
propyl ester

[4-(1-Benzyl-1H-indazol-5- 548 11.52
ylamino}-5-ethyl-pyrrolo[2,1-
1]{1,2,4}triazin-6-yl]-carbamic
acid 3-methanesutfonyl-propyl
ester

[4-(1-Benzyl-1H-indazol-5- 591 10.27
ylamino)-5-ethyl-pyrrolof2,1-
f[1,2,4]triazin-6-yl]-carbamic
acid 3-(2-methanesulfonyl-
ethylamino)-propyl ester

[5-ethyl-4-[[(1-phenylmethyl)- 511 1.21°
1H-indazol-5-
yl]amino}pyrrolo[2,1-
1][1,2,4]triazin-6-yl]-carbamic
acid, (2R)-2-pyrrolidinytmethyl
ester
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Nf][1,2,4]triazin-6-yl]-carbamc

H aci d,

(3S)-3-pyrrolidinylmethyl ester 101
[4-(1-Benzyl -1 Hindazol -5- 537 10.34 Me_ N \\
yl am no) - 5-et hyl - pyrrol o 2, 1-
f][l T aztRe-yi - cqr oam g
- e F%ﬁgL 2,3,6- tetrahydro- pyrl gen 4- aI?met hyl ug;t HE;C
102 5-et hyl -4-[[ (1- phenyl net hyl )- 527 10 13 Time
fl]HEi dazof - 5- Nyl]amnOprrroIo[ZlH (min)
1 [Pt A——y Sr=pen _ %
(2R) | 2870t phot Ty thyI [ | 14§§§P§E‘Y’mﬂ‘3’l)’ St 121
[ 4- (1- Benzyl -} B4 ol - o ?
yl anilno) - 5- et hy!l - pyr rol o[ 1] °P3’rr° o[2,1= i
11142, 4] riazin-6-y|]-ccuf1£ agipi6eyl -ethyl)
i erijdin-4- | ester 104 HRF*M(ZE%ZMEWY azol - 5-
483 10 01| ylanina)-5-ethgfehyrralal2 1-
f1[1]284] {ri a2ipO6- yI - c {4 iBenzyhdHindazel-5di n-[3- §34 | 11.33
ester 105{ [ 4méT- - | Hylamia)ol-ctbyl-ynplofd 148 | Me N
yl ani/ no) - p- et hyl - py r ol o[ 2l{1,2ddtsiazin-6-yl}-carbamic
f1[1]2, 4]t ri azi n- 6-yl ] - c intid Rrwethdnks@fomnyl-ethyl
1- (2inet hpnesul fonyl - ethedter i ridin-4 | ester] 106
[ 4- (1- BEnkyl - | H¥i ndazol - ${4-56Berizyl-18-indazbdl-5- 510 10.19
yl ani{ no) - b-"twyF=pyPxel of Plainine)-5-ethyl-pyrrolo[2,1- )
f1[1]2, 4] riazin-6-yl] - cafipRaUftriaa-i6ekl]-carbamic
1- cyanomet hyl - pi per i di n- 4acid 298§@bméhyl-Mainc)-
[4-(1-Bengyl -1 Hindazol - beth9pektet0. 71 - N
yl amingg - b- et hyk - pyr 1 ol O] Fa-{i-Benzyl-1H-indazol-5- 524 10.27
NC. N~ | ylamino)-5-ethyl-pyrrolo[2,1-
1][1,2,4]triazin-6-yl}-carbamic
acid 3-{cyanomethyl-amino)-
propyl ester
89 198 —\ [4-(1-Benzyl-1H-indazol-5- 603 1.15°
/,3\__/“ ylamino)-5-ethyl-pyrrolo{2,1-
_\—\ f]i 1,24 }triazin-6-yl}-carbamic
(J‘PPJ acid 3-(1,1-dioxo-116-
thiomorpholin-4-yl)-propyl.
ester
90 [4-(1-Benzyl-1H-indazol-5- 567 1.11*
°=<3“ ylamino)-5-ethyl-pyrrolof2,1-
_\—N}H‘ f}{1,2,4]triazin-6-yl}-carbamic
acid 3-(4-oxo-piperidin-1-yl)-
propyl ester
91 F e [4-(1-Benzyl-1H-indazol-5- 549 10.44
F N\/\J‘r yIanﬁno)-?-e-thyl-pynolo[Z,l.-
f][1,2,4]triazin-6-yl]-carbamic
acid 2-[(2,2-difluoro-ethyl)-
methyl-amino]-ethyl ester
92 H u [5-ethyl-4-[[{ 1-phenylmethyl)- 527 10.06
o “:r‘\‘* 1H-indazol-5-
[ ,IjJ yl]amino]pyrrolof2,1-
o f][1,2,4}triazin-6-yI]-carbamic
acid, (3R)-3-morpholinylmethyl
ester
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Me f] [1,2,4]triazin-6-yl]-carbamc acid
1-isopropyl-piperidin-4-yl ester -50 Ex.# R Conpound
Name [ MtHl HPLC Ret Tine min 108

[ 4-(1-Benzyl -1 Hindazol -5- 553 10.88 N

2

ylam \-':-ct:l_y: yIIU:U[L,l' '

f11 1,%?t ri azi n36-yl |- cdr bam Eompopy Name [M+] HRP;C
1-prapyl -gi peridin-4-yl gster 109 0\ N~{ Ti

[ 4- (1} Bengyl - | Hi ndazol -§- 553 11.33 me

1-acetyl - pi pgri - €
[ 4- (1- Benzyl ~+Nrdazol - §-yiBgdnoipyroolo[2,1-

yl ami|no) - §- et hyl - pyr r ol o[|4][1,2,4]triazin-6-yl}-carbamic
f1[1,]2, 4] tlri azi n- 6-yl ] - cdrdond-¢(3ShSthydpxptln 1-
i di n-|4-yl |ester 111 [4- (1-pBenlidinyl] propyltsten| - 5- 551

| am lao) gl b« pycrolofiz, L (min)
%/] [ 1,[2.98) 4r'%%zi n- 6- yI k- cdribzthyt4-[K4inhenylmethyl)- 555 1.15
M ddi-indazol§-

- 10. 48 9l ami n8Y - 5- et hyl - gy[S+etiybfi-I[(1-phenylmethyl)- 569 1.23°
11[1,i2, 4] 4ri a&xin-6-yl ] - cqribhindszol-dei d 1-all |- |
eridijn- 4-yl )Et}wrwfl\l-%‘;i Q[ #jetmindferyd[2)1H- | ndazof - 5-
512 2. 26 ) =5-et W[ pwitiakialeylkearbamic
f1[1,}2, 4] 4ri azi n-6-yl ]| - cqrabidn3-g(3Spsingdiogy-1ah drpo- -4 |
ester| 113|[4- (1-Benzyl - | Hjissid#gt] propybéster10. 17 | N

y| ani[n@k-%- et Ayl& pyn ol o] IT(1- othvl ' _
111, 2?2] {riazi |]-c£%§$ﬁ‘w}g“‘“fé"é?“5’ﬁl - 1 S 10
-(2-hydro y-et@?i ri dighaghido 2 114
[ 5-etihyl 44 {[ ( 1= N enyl rret'r)ﬂ[)z, T2 %~ﬁf5~cari)éihiicnd320| - 5-

acid, (3R)-3-pyrrolidinylmethyl
ester

96 | HO [5-ethyl-4-[[(1-phenylmethyl- | 555 | 1.23°
t\ \/\}.L 1H-indazol-5-
N ylJamino]}pyrrolo[2,1-
| 11,2, 4]triazin-6-y1}-carbamic

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

ylamino}-5-ethyl-pyrrolo[2,1-
f1[1,2 4 }triazin-6-yl]-carbamic
acid 1-methyl-piperidin-4-yl
ester

57 D [4-(1-Benzyl-1H-indazol-5- 525 | 10.25
Me—N -

98 {5-ethyl-4-[[(1-phenylmethyl)- 525 10.31

1H-indazol-5-
NMe ylJamino]pyrrolo{2,1-

f][1,2,4]triazin-6-yl}-carbamic
acid, [(2S)-1-methyl-2-
: pyrrolidinyl] methyl ester

WIT

L]

1H-indazol-5-
yi]Jamine]pyrrolof2,1-
fi[1,2,4]triazin-6-yl]-carbamic
acid, (2S)-2-morpholinylmethyl
ester ' ) R

99 o \\\af [5-ethyl-4-[[(I-phenylmethyl}- | 527 | 10.08
@
H
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ylJam no] pyrrolo[2,1- f] [ 1,2,4]triazin-6-yl]
-carbamc Me acid, [(3R)-I-nmethyl-3- pyrrolidinyl]
met hyl ester 115 [4-(1-Benzyl-IHindazol-5- 569 10.63
ylam no)-5 ethyl-pyrrolo{2,1 Mo

f 1 - - |||
]([2 hoxy-ethyP‘) i idi I-4 1 es?"&éuruﬂm [M+H] H}si-'tc

4; |- Bengyl -1 Hi ndazol -$- 497 9.75 HN Time

Al t r ;. Aol n nandi a4 .1

[4-(

yl amyno) -p-ethyl -pyrrolof2,1 f]
[1, 2144+ ﬂa;ia-n—é—-yd—]—ea-r-bww 2 pefe; i

estef 1081 Ex. # R Co ounj[qﬁﬁﬂ"tm pimethyRst | 5 e 10.22
117 Meo--\ ___ [d~p1- Beh3rindazok-drdazol - 5- 541 |10. 34

Ani noj) - 5- ef hy - pyr r of 3ilgmipolpyrrolo(2,1-

2, 41 hi azi -yl | - caf Bkk?.Aliriarin-6-yl]-carbamic

t
m n
Hy
11
- (2} et hExy- et iyl ) azet { a¢id-(3S)-3-pselidinylmethyl
|- Benzyl -1 Hi ndazol -best&13 11.13 H

f

1

[ 4-

yl an} Ad}-5- et hyl - py | o] BA-(l-BagaN-HEindazol-5- 537 10.34

fI01}2, 411 ne@%d N-8=W | - c pyleanimod-5-etlnil ghydrolof2, lret hoxy- | -
t hpxymet hyl - [)- i [1]fi,h4ridziresiyvtircatlibgni® [|4

no) - [5- et hyl - pyr r ol o| &trahyde®pyridin-4-ylmethyl

me
1
I
] 2,4]triazin6y|] caedaarric acid

(1- Eenz dazo
no) - pyrrol 0 gl]almyg}?,y{ra,[[,p]z 4] triagin-6-
| £1{1,2,4}triazin-6-yl]-carbamic
| acid, (2R)-2-morpholinylmethyl |
ester

I

1
2
(

m
I

h

-Benzy]}t | Hi ndazol - 5- b&3d 14inetlyl-1,2)3,5

m
1
2t
41
M

(

yl a
f11
1- (2} meghiox) - pﬂ-éthfl-i-{[gspm;dl:?e&xyg A 527 10.13
4- 18:in®BH-5L2.

yl a

103 NC——L [4-(1-Benzyl-1H-indazol-5- 564 10.58
N ylamino)-5-ethyl-pyrrolof2,1-
f][1,2,4]triazin-6-yl]-carbamic

acid 1-(2-cyano-ethyl)-
piperidin-4-yl ester

ylamino)-5-ethyl-pyrrolo[2,1-
f1[1,2,4]triazin-6-yl]-carbamic
actd azetidin-3-yl ester

104 HN O?j [4<1-Benzyl-1H-indazol-5- 433 10.01

105 [4-(1-Benzyl-1H-indazol-5- 617 10.48
Me, _/—-ND——é ylamino)-5-ethyl-pyrrolof2,1-
=8 f][1,2,4}triazin-6-y1}-carbamic
acid 1-(2-methanesulfonyl-

ethyl}-piperidin-4-vl ester

106 [4-(1-Benzyl-1H-indazol-5- 550 11.13
[._ND_é ylamino)-?—e!hyi—pyrrolo&, 1: .
NC f]{1,2,4]triazin-6-yl]-carbamic

acid 1-cyanomethyl-piperidin-4-

yl ester

107 | we [4-(1-Benzyl-1H-indazol-5- 553 | 1071
>—N\/:>—§ ylamino)-5-ethyl-pyrrolo[2,1-

we | 11 2.4]triazin-6-y1]-carbamic

acid 1-isopropyl-piperidin-4-yl

estexr




yl car banoyl oxy] - pi peri di ne-
121 [4-(1-Benzyl -1 H i ndazol

nmet hyl ester

1-

carboy lic
-5- 569

HoJ H~ ylam no}-iazin-l-yl}-ca bam f] [

1, 2, 4]tr|a2|n6
I eri ]
4-[4-)

-o-% 1
1 A\ ) S

fh\/J

yl ] ~arbam c

4+¥|ndazm

-pyrrol of
car barbo®ylic acid acid
esier

aci d
10. 88

acid 1-(2-hydroxy-acetyl)

-5. efpmpgugdNage
2,1 ~Me f][1,2,4]triaz

23\

[M+H]
n-6- (

HPLC
Ret
Time

crbanct acijd 1-c-1-1- ~H
t hyl - et hyl
[4-(1-Benzyl -1 Hindazol

- i ngazol

Im£;:3§lo[
est
-HBesieP7 10.33 Ho-NMt

-[4-(1-838zyl-d Hripdazgl-5-
Xldamino)ve-ethy]-pyrolofPA~- 6
d b A4iuiegint e ylkcatiarhicac
acid1R2gropyl-piperidin-4-yl

333

o
Pt O

10.88

yl am|nd)9 5- eChyl
f1[1,12, 4]

Nane HPLC Ret
[ 5-et

[ MeH]

' rroko[
42, ria 'H%Ei}#T‘C
1- hydr oxy{pMgeri dim- 4- §I

hyl - 4- [[(I-phenylnet

4441 -Benzyl-1H-indazol-5-

4 rybamiinG)-S-etbivHpyrrolof2, 1 -
Peridin-4-yl
legtet ) - 525 10. 15 HZNI

| | a1 @rd]trfainkscy i cdrbhaiep of
Ti rfecid(1Nadeyl-p

553

und

"1 ( }-

11.33

1H i ndpgpl-5 T
1,2,4]tri azi 9,—6Ny|]
acid,jtransg-

[ 5-et

NO]

rbag
ycl-ohe
hyl - 4- [[(1 phenyi et

Y- PeRiyl-1 Hrinlldzol-5-
b4l 0)—S—ethy1— olof2,1-

1 2 ek i

kY ’)l-etﬂj;ll i ~4-yl ester

539

10.24

111

O

{4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2.4}iriazin-6-yl}-carbamic
acid 1-allyl-piperidin-4-yt ester

551

10.48

112

o&é

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo[2,1-
f][1,2.4]triazin-6-yl]-carbamic
acid tetrahydro-pyran-4-yl ester

512

12.26

113

O

[4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pymrolof2,1-
{]1.2,4]triazin-6-yl}-carbamic
acid 1-(2-hydroxy-ethyl)-
piperidin-4-y! ester

555

10.17

114

7

N
I

Me

[5-ethyl-4-{[{1-phenylmethyl}-
IH-indazoi-5-
yllamino]pyrrolo[2,1-
1][1,2,4]triazin-6-yl]-carbamic
acid, [(3R)-1-methyl-3-
pyrrolidinyl] methyl ester

525

10.43

115

_/_ND%

{4-(1-Benzyl-1H-indazol-5-
ylamino)-5-ethyl-pyrrolo{2,1-
f][1,2,4]triazin-6-y1}-carbamic
acid 1-(2-methoxy-ethyl)-
piperidin-4-vl ester

569

10.63

116

'gs

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

497

9.75

acid piperidin-4-yl ester

-5]-




HN | H i ndazol
fl1[1,2,4]triazin-6-yl]-carbamc

-5- yl]Jammo] pyrrol o 2, 1-

acid, 3R 3- i idinl

ester 127 0 4-[4(1-Benzyl -1 Hindazol -5- 667 13.36 OAP
yl am no) - 5-ethyl -pyrrolo[2,1 4 i t ylcarbanoyl
vl o ; L : .
5¥ne I"-P-oxo- ~N [1, 3] ioxol-ﬂ@?ﬂﬁ%t %? esterggﬁgq&é Hgﬁ?
*.> H[5-Bthyl 4 [[(1-phénylncthyl)- 511 10.13 Ti;lc
1Hi phdazof -5 HN yI]anlno]pyrroIo[Z 1- -
£][ 1b2mtthriazin i B AR eli-pt| (0in)
est et 1129 M2 2H | 5- et19+ﬁl? éﬂ?ﬂﬂbﬁ y )- s | 10.34
10.14 1H i ndazorVs) yl 14 IPIZ 1-
f101| 2, 41kt riazi n- 6yl aﬂb’a?ri“ ﬁdrl-carbannc
ci s- - amijnocycl ohexyl esié@d11@@m$MHW*ﬂMﬂ}
[ 5-efhyl -i4-[ [ (1- pheny| net aegkiflin-3rylesprgg  HN
1H i pdaga N Hoyl ] ami no} piA-{leBerzgl-1H-indazol-5- 613 11.13
f1[1 2, 4]tr|a2| n- -y anlbmiﬂoo-s-qih)ﬂd)yn@]z&,lﬂrl?)-z -
(hydroxy 1] fiy2, 4] te e 6-ylldrbamic
[5-ethy|3qg (1 phenyhne oid ]} -(2ebthd®yd5 H- m 4zol -5
yl]11]am no] pyaol o[ 2, 1- oHmethoxymethyl-ethyl)-
f1[14 2, 4]jtri azi n- 6-yl ] - cppipexidifi-4-yl ested d, (2S) - 2
- (hygdnoegynet hyd ) - i p| -1 -Ber§k Hi-indazol-5- 583 | 11.40
}N ylamino)-5-ethyl-pyrrolo[2,1-
MeC f][1,2,4]triazin-6-yl]-carbamic
acid 1-(2-methoxy-acetyl)-
piperidin-4-y! ester
120 o 4-[4-(1-Benzyl-1H-indazol-5- 569 12.71
>_ND_§ ylamino)-5-ethyl-pymrolo{2,1-
oG f][1,2 4]triazin-6-
_ yicarbamoyloxy]-piperidine-1-
carboxylic acid methyl ester
121 [4-(1-Benzyl-1H-indazol-5- 569 | 10.88
0 ylamine)-5-ethyl-pyrrolo[2,1-
)'ND* f][1,2,4]triazin-6-yl}-carbamic
HO acid 1-(2-hydroxy-acetyl)-
piperidin-4-yl ester
122 | We 4-[4-(1-Benzyl-1H-indazol-5- 641 13.43
Oko ylamino)-5-ethyl-pyrrolo{2,1-
3 we £][1,2,4)triezin -
o ylcarbamoyloxy]-piperidine-1-
)._ND_g carboxylic acid I-acetoxy-ethyl
0 ester
123 | We 4-[4<(1-Benzyl-1H-indazol-5- 655 1375
0>:° ylamino)-5-ethyl-pyrrolo[2,1-
Mo f][1.2,4]triazin-6-
o ylcarbamoyloxy]-piperidine-1-
%b_g carboxylic acid 1-acetoxy-1-
o methyl-ethyl ester
124 [4-(1-Benzyl-1H-indazol-5- 527 10.33
HO""D— § ylamino)-5-ethyl-pyrrolo[2,1- .
1][1,2,4]triazin-6-y1}-carbamic
acid 1-hydroxy-piperidin-4-yl
esfer
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-53 Ex. # R Conmpound Nanme [ MtH} HPLC Ret Tinme (M ua
132 2N \I,H [5 ethyl 4 [[(1-phenyl nmethyl) 539 10. 47
| Hi ndazol -5- yl]am no] pyrrolof 2, 1-

f1[1,2, 4]tr|a2|n 6- yI] carbamc acid, cis-4

am n eoheester—h33—-t—=H

[ 5- ej- C[[(1- ghenyl methy! ) - Gompound Name {M+H] | HPLC
dazolj-5- yl]am no] pyrrol of 2, 1- I,{et

f1[1,]2, 4] tfriazin-6-yl]-cdrbanic acid, cis-4-anjno-4 Time

 aeth Lo ol nhe__e_s_t_er 134 : {min)

etfhy#2 4-[ [ (1- phenyl fﬂhﬁ'ﬂi{iﬂ@hm)fhnfﬁé’l)nd hzd255- 10.15
ani noj pyr [,Qhe H-indazo ,

1,12, 4] qri azin |] carlamiolpaedlef2,1F (2R, 4R) { 4

ydroxy42- i eridinyl ndili2lHtiaem-6gij-cabamic
[ 5- etlhyl - 4-[[ ( 1- phenyl net{lagld) tras3BahirobB:lohExyl
Hi ndazol 45 vyl ] am no] pyr rlcisisf 2, 1-

f1[1,[2128 hi azi -\ k- car|lfawthyl-44[(l phedytmathyl- | 511 10.08
am nqneth|l)c cI est 4riH-aldesd-50t her wi se i nd| cat ed,
HPLC |Ret et i ofiNTI wer g vilaingio)pyifdo[@di- ng a Hypersi |
BDS ¢18 c¢lum with a 15 rfj[m,tztﬁtrﬂﬁadi-ﬁgxbarbm YMC
TurbgPack|Pro col um w t|hcid, BRP30speHdInAdstent . | 2YMC

S5 OdbSpzofum weth a 4 m 1 em—mdﬁzo’i\ﬁvc U@b7a | 13.36
ODS Wi th izmlbute gradlm 1df248 cplum

withla 2 |nifit gr adi entl.frp ¥MyrGLR colum wth a 2

m nutfe gradi M5 dat a dind-1- Were
[ Me2H1 . ng"fol i Ppipyridin i

) oW ng cof efRyl-5-085- fef i neg
in the Tabl e, r e
proceédure descwz Jdﬁf% lﬂﬂéﬂlﬁg&{ep

—

1H-indazol-5-
yl]amino]pyrrolo[2,1-
'f][1,2,4}triazin-6-yl}-carbamic
acid, (3S)-3-piperidinyl ester

128 <’"j),ﬂ {5-ethyl-4-[{(1-phenylmecthiyl)- 511 10.13

129 HoNi! <:>A“ [5-ethyl-4-[{(1-phenylmethyl)- 525 10.14
Nl

", 1H-indazol-5-
j‘i ylJamino]pyrrolo[2,1-
f1{1,2,4]triazin-6-yl]-carbamic

acid, cis-4-aminocyclohexyl
ester

130 H {5-ethyl-4-{[(1-phenylmethyl)- 541 9.89
HN 1H-indazol-5-
) yllamino]pyrrolo[2,1-

f1[1,2,4]triazin-6-y1]-carbamic
acid, 2R, 4R)-2 -
(hydroxymethyl)-4-piperidiny!
ester

131 [5-ethyl-4-[[(1-phenylmethyl)- 541 0.85
HN 1H-indazol-5- :
yl]amino]pyrrolo{2,1-

OH fi{1,2,4}triazin-6-yl}-carbamic .
acid, (28)-2 -thydroxymethyl)-

4-piperidinyl ester
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-54 Table 2 CR NHH/~ NpHNHN N Ex.# R
Conmpound Nane MHH HPLC Ret Tinme mn) 136 O,
[5-ethyl -4-[[1-(2-oxazolylnmethyl)-1H 518 6.70 2 J
|ndazol 5- yI]am no] pyrrol o[2 1N

|ua|||(j0 pounﬁN oo O My Im_‘_ﬂll I‘IPLC

Ret
met hyl )-1H 533 9.70 |\ .
o[ 2, 1- Time

hr ham.c r‘l fa| /Q hal i B (n:m. 1)

(N '2 A o-i-h
\ ﬁ&aﬂ;:rl)"rk[@ penglmethypy | 539 | 1047
ropheany \ ] | Hitindsgel bl - 5-
yl 1dmi noJjpyrrol of 2, $] [ [iyljamine]pymelp?. 1+
6-yl|l - cabani c acid, (39 £l0,24]triazimbyldarbamiet hy|

estgr 139 s [5-et hyI 4- [ | dcid, #isthi azol yl met I ryl ){- 1H
534 |7. 98| i ndazol - 5-yl | ahfamidgyethyd)cyélohaxyl ¢gter

f1[ 1, 23%]/t r iMezi | - chishahylet-fiti-phengifetifdyo | 539 10.32
hol ijnyl md | eg Nt B1H-indazol-5-

[ 5- dt hyl 44-¥21 ¥ eny| ipinkinblpyddlo[5B3 9. 68
i ndgzol - -yl ] am noT pyr r o} £)]122,4}triztin-6-y1]-carbamic

f1{Y, 2, 4)|tri azi n- 6-yl ] - cChicp¥is4-aaind-4-3S 3-no holin
|[r5n9t h | ¢gster 141 methylcyclohexyl ester SN
- gt -111I-(2 ain - 9.71
[ ndggz{dol - 5l %/I ] : yry %}?ﬁ%&mﬂg}g} “phienylRsthy)
f1[ 1, 2, 4]t rlﬂ@t@lﬂ? C%IMQP%IQ[ZJ_
NH £][1,2,4]triazin-6-yl]-carbamic
1 acid, [(2R,4R)-4 -(hydroxy-2-
piperidinyl]methylester
135 | HN 4| [5ethyl-4-[[(1-phenylmethyt)- 539 10.56
: 1H-indazol-5-

j?’J yljamino]pyrrolo[2,1-
f][1,2,4]triazin-6-yl}-carbamic
acid, trans-4-
(aminomethyl)cyclohexyl ester

Unless otherwise indicated, HPLC Retention Times were determined using a
Hypersil BDS Ci18 column with a 15 minute gradient time. 1YMC TurboPack Pro
column with a 2 minute gradient. *YMC S5 ODS column with a 4 minute gradient.
5 3YMC Xterra ODS with a 2 minute gradient. *YMC ODS-A C18 column with a 2
minute gradient. "YMC C18 S5 column with a 2 minute gradient. MS data marked
with a =™ were [M+2H].

The following compounds, where R is as defined in the Table, were prepared
10  utilizing the procedure described in Example 1.
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(3 S-3-mo holin yhneth | ester 142 s
[5-ethyl-4-[[1-(2-thiazolylnmethyl)-1H 534 8.21 ~N,

i ndazol -5-yl]am no] pyrrol o[ 2, 1-
f1[1,2,4]triazin-6-yl]-carbamc acid, (3S)-3-no
holinylmeth | ester 143 / | le

[5-ethyl -4-[[1-(3-pyridinyl net H 528 6.74 N

i ndazol -5-yl ] am no] pyrrol o[ 2, 1-
f1[1,2,4]triazin-6-yl]-carbamc acid, (3 S -3- hol i n
] Hﬁg%' Ret
T

met hyl ester -55 Ex.# R Conpound Nane H
ims(m'n) 144 N
[5-ethyl-4-][1- (pyrq;lmyInEthyI) 1F+ 5

i ndazol -5-yl ] am no] g oh

l,2,4]triazin-6- yI aC|d 38) 3 -nmo holin
lmeth | ester Unl e her d, HPLC
Retention Tinmes were det erm ne Hypersil| BDS

ClS colum with a 15 m nute gradlent time.. 'YMC

TurboPack Pro colunn with a 2 mnute gradlent 2YMC

S5 O0S—col- o A mnute nrndl ent B _3YMC Xt err :
QDS W gr adi enCompymd ¥p8e A C18 cpiMnii | HPLC
with adi ent. 5YMC C18 S5 colum pth g RetTime
m nutie_qradi ent. ¢ follow ng conpounds, wherg R2 iJs (min)
as deff i3tegq i : BS-ethplr B[+ panelylmethyly 1H-np ST 6.70

proce indazol-Sagl)enido]perirelo[2ct-hy |
5- net | )] 2 Aytel sitin B3y }-Hrlsdnddc acid,
IR’zf )O[ | B30-3rhepkbixiyBmethyiadstee 3 /-R XY/

1.HPLC | Ret

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

K07 SUVnp (el T A1 L MER BEU R AN T33N (R 570
1% ?m@em?%g}éﬁm@éjsﬂﬁ

138 , [5-ethyl-4-[[1-[(3- 545 10.21
g@ fluorophenyl)methyi]-1H-indazol-5-
- ylJamino]pyrrolo[2,1-f][1,2,4]triazin-
F | 6-yl]-carbamic acid, (3S)-3-
morpholinylmethyl ester

indazol-5-yl]amino]pyrrolof2,1-
f]{1,2,4}triazin-6-yl]-carbamic acid,
(3S)-3-morpholinylmethyl ester

139 ‘:z(/[i [5-ethyl-4-[[ |-(4-thiazolylmethyl)}-1H- | 534 7.8
/

indazol-5-ylJamino]pyrrolo[2,1-
]{1,2,4]triazin-6-yl]-carbamic acid,

140 7{@ §S-eﬂ1yi-4-[[1-(3. -thienylmethyl)-1H- 533 9.68
(35)-3-morpholinylmethyl ester

141 /~—\ | [5-cthyl-4-[[1{2-pyridinylmethyl)-1H- | 528 7.14
\ /| indazol-5-yllamino}pymrolo[2,1-
N f][1,2,4]triazin-6-yl]-carbamic acid,
(35)-3-morpholinylmethyl ester

142 S \ [5-ethyl-4-[[1-(2-thiazolylmethyl)-1H- | 534 8.21

N] indazol-5-ylJamino]pyrrolo[2,1-
f[1,2,4]triazin-6-yl}-carbamic acid,

(38)-3-morpholinylmethyl ester

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

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

(3S)-3-morpholinykmethyl ester
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145 \\H 529 10.19 HA IIl, fluorophenyl)nethyl]-1H

i ndazol - 5-yl am noJ-5- net hyl - pyr
olo[2,1-f][l,2,4]triazin-6 yl]-carbanmic acid, trans-4-
am noc cIohexyI ester -56 Ex. # R COWpound Name [ Mt+H]

HPL Regty—Trme— i m—t46 35257 Hi
fluo%’ﬁﬁenynﬁet il - 11 o Conpiid Neihe M r\{iﬁlige
i ndagol -4-yl am no] -|5-met hyl - pyrrolo [2,1-f] [ (min)
1,2, bisidazi b —oarbam T e e

(hyd aﬁ@n il ﬁy&lrtg ety i Py 4 | 522 (. 746
(hy TR 4P

i nda AT mazm—é-yl]—carbamlc acid,

pyrr 13$)r3 M@Y@e@lﬁtﬁam c_dcid,

(2S, 48) 2- (hydroxyrret hyl) - 4-pi peridinyl ester 148
{4 [1-(3- E} QL 8&%@“@’1}1&1 Q?, Y Rdteftlon Times were determined using a

i ndazol - am no
pyrr d{ylp{nml BHF.i C18 ®lvoha lehi_ﬂl 15-mainute| gradient limei ¢ YAMC durboPack Pro

(a- | EOHBERyits s iR, B0, A gpf oty it o ¢ it radica

| fAd aimx;ehmrﬂm]ms -almhiin)dte-gradlent. YMC ODS-A C18 column with 2 2

{4-[1-(3-Fl uoro benzyl ) - 1H- 503 10.06 Me -Fi

| ndazol - 5; T}-/Ae ?olﬂor\lr?ng csomrlr)%ws where R is as defined in Table 3, were prepared
utilizing the procedure described in Example 1 using ethyl 5-methyl4-0x0-3,4-

10 dihydro-pyrrolo[2,1,][1,2,4]triazine-6-carboxylate.

Table 3
/——R
Qv
\0 N\ e N where R = 3-fluoro-phenyl
NN~
‘N) ' R = methy!
15

Ex. # R* Compound Name M+H] | BPLC
Ret
Time
(min)

pyrrolof2,1-£][1,2.4}triazin-6-
yl]-carbamic acid, trans-4-

145 H [4-{[1-(3- 529 10.19
HoNII O
2 fluoropbenyl)methyl}-1H-
indazol-5-ylamino}-5-methyl-

aminocyclohexyl ester
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H2N pyrrolo[2,1-f][1,2,4jtriazin-6- yl)-carbamc acid
2-am no-2- meth |- ro | ester 151 DH [4-[[1-(3-

529 10.09 HzNu fl uorophenyl)nethyl]-1H
i ndazol - 5-yl am no] - 5-net hyl - -

pyrrol =2 -f][l, ﬁjt11aL 6= ——ecariraic-—tred

cis-4 B# am nockcl ohe | | est efComPItRd Neme, [4[[2[%“'31-{] HPLC
543 1d. 24 [H2N f I uor ophenyl) met hyl - 1H Ret
i ndazql - 5-)1I am no] - 5- net hyl - : Time
pyrrol-eia—é i Mﬁd_]_.ca.n.ham coacild (min)
ci s-44 4 do- 4; bHel¥10- ester 57 Ex. # P45 9.84
Conpognd Name C RBuvorophemg)metylinpl H153 Ho- {
{4-[14(3-FI |') - 1Hf inggpl-9-gnino]-5-methyl-
i ndazgl - 5- Yl ami no] - 5- met hy| pyrplei2dH-A[12,4]tridzin-6-
1, 2, 4]t ri azi n-6 yl } - car ban #l-setbemi-acifl, (2R,4R)-2-
hydr oxy- pi peri din-1-yl)- rplhydesymethtl}4-piperidinyl
{4-[1{(3-Flluoro-benzyl) -1 Hes&i5 9.97 HN

i ndazol 145- yl ami 0 Hret hy| M4-[[1-(3- 545 9.85
pyrrolo[ 2, 1- 1N, 2 /4] v i az| fadrephehymehipaic ac|d
pi peridin-4 r 5 [ 4[| ihd4z31-54%niBo B metiil-/
f1 uor gphenyl ) met hyl ]-- 1H H2Nsyrrolo[2,1-f][1,2,4)triazin-6-

i ndaz¢l - 5-yl am no] - 5- met hy] ylj-carbamic acid, (25,4S)-2-
pyrroko[2,1-f][1,2,4]tri azi@y&oxﬁh;mﬁp.ngﬁ;&igj@p d,
ester '

(2R) -
148 {4-{1-(3-Fluoro-benzyl)-1H- 516 11.87
°C>—§ | indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f}f1,2,4}triazin-6-
'yl}-carbamic acid tetrahydro-
: ' pyran-4-yl ester
149 0\\5{/\}51 {4-[1-(3-Fluoro-benzyl)-1H- 552 11.19

J

indazol-5-ylamino]-5-methyl-
pyrrolof2,1-f][ 1,2 ,4]triazin-6-
yl}-carbamic acid 3-
methanesulfonyl-propyl ester
150 Me > {4-[1-(3-Fluoro-benzyl)-1H- 503 10.06
X indazol-5-ylamino]-5-methyl-
pyrrolo{2,1-f][1,2,4 }triazin-6-
yl}-carbamic acid 2-amino-2-
methyl-propyl ester

[
151 HaN H [4-[[1-3- 529 10.09
2 ", fluorophenyl)methyl}-1H-
indazol-5-ylamino]-5-methyl-

pyrrolo[2,1-f][ 1,2 4]triazin-6-
yl}-carbamic acid, cis-4-
aminocyclohexyl ester

152 Me N 1 4-[[1-G3- 543 10.24
HzN \ fluorophenymethyl}-1H-
indazol-5-ylamino]-5-methyl-

pyrrolo[2,1-f)[ 1,2 4]triazin-6-
yl]-carbamic acid, cis-4-
amino-4-methyl-cyclohexyl
ester
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_____ amno ro yl ester 156 H/' M [4-[[1-(3- 489
9.83 H2N fl uorophenyl)nethyl]-1H

i ndazol - 5-yl am noj - 5- et hyl -
pyrrolo[2,1-1][1,2,4]triazin-6- yl]-carbamc acid,

(28)- Fx #§ INE_I]JEJ 1-(5¢%

2.48 { N flporophenyl ) neth I]-1 - d [ﬁ;ﬂ] ng’tc
i ndazpl - 5-| am no] - 5- met hyl Time
pyrro o[21f][124]tr|a2|n6 yl]- carbamc acd (min)

3S) - AO—Reti=fyeth = o2

5(315)1 .léi"mq.h or(y)phery{ﬁg[ FM?FEZYD S} AR A TR Y T
i ndazfol - 5-lyl am ]i—gs:gy >y 0}-5-methyl-

pyrral o[ 2,{1-f][ 1, 2, 4] &t zlpﬂl'feb[%fl]ﬂlbgaf‘ﬂ}ﬁlﬂ?e-ﬁac d,

(3R) -3 i din | ester ﬂ?‘gmf"((“s 515 9. 97

HNL - fl uar_aphenyl ) met hyl ] - ]ydroxy-piperidin-1-yl)-

i ndazlol-5-=lyl ani nol - 5- net hyPropyl ester
pyrrdl é?& 1H'§ [, 254] t ri agi{f-L6-3Fhiorebensalyi lH-acl d 515 9.97
(39)-3 i '{din_1 ester -5 inglazolsS-ampwliemethyle | MrH]
HPLC| Ret | Tinme mn) 160 |pyealol2, B[] H]magifb-[|(3- 631
3.42'- H f|l uor ophenyl ) met hyl}}-cathdmic acid piperidin-4-

Cindqzol -3-ylJam nol -5 nefkltsesrrrol o[ 2,1- 0

nor phol i ndcat4plix fluorophenyl)methyi]-1H-
HoN indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4]triazin-6-
yl]-carbamic acid, (2R)-2-
aminopropyl ester

f1[1,[2185t riﬂazim-ﬁi yl ] ani| ppI[dgBbonyl ] oxy] nethy] a§94-] 9.80
C

156 [4-i[1-(3- 489 9.83

H Me
) N” M fluorophenylmethyl]-1H-

2 indazol-5-ylamino]-5-methyl-
pyrrolo[2,1-f][1,2,4 ] triazin-6-
yl}-carbamic acid, (2S)-2-
aminopropyl ester

1571 Ru [4-{[1-(3- 531 | 248
fluorophenyl)methyl}-1H-

E j/Y. indazol-5-ylaminoJ-5-methyl-

0 pyrrolo[2,1-f][1,2,4]triazin-6-

yl]-carbamic acid, (38)-3-
morpholinylmethyl ester

158 H B1-G- - 515 10.04
HN i) fluorophenyl)methyl]-1H-
; indazol-5-ylamino]-5-methyl-
yrrolof2,1-f1{1,2,41triazin-6-
ylj-carbamic acid, (3R)-3-
piperidinyl ester

15% N N [4-[[1-(3- 515 9.97
O?e fluorophenyl)methyl]-1H-

indazol-5-ylamino}-5-methyl-
pyrrolo[2,}-f][1,2,4}triazin-6-
t yi]-carbamic acid, (3S)-3-
piperidinyl ester
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aci d,
{4-[1-(3-Fluoro -benzyl)-1H 522 3.48

i ndazol - 5- ylanino] 5- et hyl -
pyrrolo[2 f][l 4]tr|a2|n 6- 1 -carbanlc acid
benzyiestrer ‘ e ] | HPLC
fluor ?%yﬁ- ' Ret
pyrr g id, 3 Tﬂe
o [4[[1(3 541 1.97| ,'™e
H fl = _ ~ ai-Ae}—a—Bi-hy {(min)
0 pyr ? t-carbamc acﬁ%ﬂ 3.42°
(3R) - hoI i g @peﬁophm gsthyilnldini se
i ndi ¢ HP£ on mdegal-Spdjamipelr 21 i ned using
a Hypersill 4 colu mgiipipyroldf2.hi nut e gr 4di ent
tinme ' YM Turb8Pack Pro |&bl.24ating-a 2 i nutle
gradilent. |[YMC S5 ODS col ufroil]esbinh]carbonybloxyimethy 4di ent .
5 3YNC Xtgrra ODS with a 2Hp-moerghgjinech lic4YNC ODS- 4
Cl8 doluny with a 2 ni nut ecidsr@8)-bAtdimEiethgll 8 | S5
colum wtlh a 2 mnute gradsteant -59 The f ol |l owijng
conpqubéls [were prépared usi#gl{HBluprebedyi)-¢Hdeqcrslied| 3.48°
in  HExanplle Tabl € 4 Ex| indafsl+sugliniing]-Sasabying Nane
[ MtH]] HPLE Time mn 16B; (-Hf IR A Azink b (536
2.36 i - Pr ~j( i ndazol - 5- YyBdafnic adid Berdd-ester
5-1 sapTEPYT - Hl N>"OHN N py} pjelz 1 1] | 531 1.97°
1,2, 4]trig hﬁ car bdﬁh&ogﬁénsh)%ethyi] 1H-
i m dazol - }- t indazol-5-ylamino]-5-methyl-
pyrrolof2,1-f]{1,2 4]triazin-6-
yl]-carbamic acid, 3-
morpholinylmethyl ester
163 H ' [4-[[1-(3- 531 1.97°
N fluorophenyl)methyl]-1H-
E indazol-5-ylamino]-5-methyl-
C pyrrolo[2,1-f][1,2,4}triazin-6-
yl]-carbamic acid, (3R)-3-
morpholinylmethyl ester
Unless otherwise indicated, HPLC Retention Times were determined using a -
Hypersil BDS C18 column with a 15 minute gradient time. 1'YMC TurboPack Pro
column with a 2 minute gradient. *YMC §5 ODS column with a 4 minute gradient.
5 *YMC Xterra ODS with a 2 minute gradient. ‘YMC ODS-A C18 column with a 2

(3 S)-1, 1- di net hyl et

161
/\

hyl ester

minute gradient. *YMC C18 S5 column with a 2 minute gradient.
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ester

pyridi n-2-yl met hyl -

yl am

carbanmc acid 2-

165

no) -

[ 5- Et hyl

N. N pyrrol o[ 2, 1-
i m dazol - 1-yl

-4-(1- 523 2.042 Et
O HN 1H-i ndazol
f1[1,2,4]triazin-6-yl]-
- et hyl

-5 NOHN N -

ester 166

[ 5- Et hyl - 41-‘l(e]fell<5ﬁﬁg torfigountlt wpigIpirétiared Iisingied frptedutdMestribed in
1H i ndazol - i—'; > oHN N yl am no)- pynol of 2, 1-
f1[1, ? a2|n6yl] carbam c acid 2-
|mdazol l-yl-ethyl ester 167 [4-(1-Benzyl-1H 553
2.93 i-Pr indazol-5-ylam no)- ’ HAN 5-i sopropyl
%\Ipyrrolo[Zl f] [ 1,2,4]tri 6y|] carbamc
aci dFE—TTBer ™ T .
: . M+ HPLC
Strug¢ PL% %t | ne ‘ﬂ Ng I_I] Ret Time
168 t--~ F [4(I - Benzyl -1 H 543* 12 36 (min)
i ndagot=5 yl oanp ||u; Nicaeaneany o p—) U|_ 2 poam e i
N f] 1,154,)4] tnazm 6-yl ] - @V TRT@%FE?{ ﬂ - met r?&ﬂ 2.36
iPr | |] T
N h O\ 5-isopropyl-
> OHN y pyrrolof2,1-
N Ny f][1,2,4]triazin-6-yl}-
carbamic acid 2-
imidazol-1-yl-ethyl
ester
165 ﬂ [5-Ethyl-4-(1- 523 2.04°
N idin-2-ylmethyl-
Et pyndin-z-y. Y.
—~ 0 HN‘Q’% 1H-indazol-5-
[Na DIfN = j‘ ) ylamino)-
N Ny pyrrolo[2,1-
1]{1,2,4]triazin-6-yl]-
carbamic acid 2-
imidazol-1-yl-ethyl
ester )
166 ~ ) [5-Ethyl-4-(1- 523 1.64°
Et N, N | pyridin-3-ylmethyl- ‘
— O HNQ:’ 1H-indazol-5-
[N,) O =N ylamino)-
4
N Ny pyrrolo[2,1-
f][1,2,4}triazin-6-yl]-
carbamic acid 2-
imidazol-1-yl-ethyl
ester
167 ~) {4-(1-Benzyl-1H- 553 2.93°
Ny indazol-5-ylamino)-
— L(';r HNQ’ S-isopropyl-
@ O}TN CYON pyrrolo[2,1-
N f][1,2,4]triazin-6-y1}-
carbamic acid 2-
piperidin-1-yl-ethyl
. | ester




eth turea
ndazol
f1[1,2,4]t

et hyl ) - 1- (2- met hoxy-

-5-yl am no) -

169 3-[4-(1-Benzyl
EtZ ot
riazin-6-yl]-
eth |

HN 5-

-1H 584 11.08
-pyrrolo[2,1 r
Meo NNO 1-(2-diethylam no-
urea 170 1-[4-(1-Benzyl-1H

et hyl

NN

524
HNS- 6
et hyl

X, #
thyl -

)-ure

Vo1 of 2PN N 3
A

M

171 N-{4-[1-3-Fl uol

(?Opf)? roﬁam n

0- 430 2.45

1N

nﬂr\i- el

HPLC
Ret Time
{min)

benz 3
HN- N
acet am de
benzy
pyrral of 2,
aci d
car bq

i
[)-1THin

nmet hy
xvlic

+—retezed }
Dl o[ 2, I
g r

LA 4 T

,-FI
H 5-yl a
N2, 4]tr|
“ecéster l\/brphoI|
acid {4 NH OHNF [

R

HF%:S?‘Y%PW i; MeOHN N

Hr gani ¢

n’e lém-@saet!eom 2
1ethyd)-pieaor o- hend

4

Me ~-
vi)- (

12.36

N 169
f1[1,

i ndi ¢at ed,

a

2, 4]t

ndazol -5 NTf yla ]
r in-g;yl} 4
Eﬁ’ﬁ—@ Fie eH

ok
Ti mes
,—f HN N

N,NJ

-SidvetBenzyl-bigr r §1 ofsd, 1f

rindazel-Hiyleating)s e
Swethyl-prietodo| Bl ne
f](1,2,4}triazin-6-y1]-
1-(2-diethylamino-
ethyl)-1<(2-methoxy-
ethyl)-urea

| usi ng

11.08

170

—~)
8 N
\/\Hgﬂ'%(:—

&

N

1-[4-(1-Benzyl-1H-
indazol-5-ylamino)-
S-ethyl-pyrrolo[2,1-
f][1.2,4]triazin-6-y1}-
3-(2-pyrrolidin-1-yl-
ethyl}-urea

524

10.00

171

N-{4-[1-(3-Fluoro-
benzyl)-1H-indazol-
5-ylamino]-5-methyl-
pyrrolo[2,1- '
f][1,2,4]triazin-6-y1}-
acetamide

430

245

172

N-{4-[1-(3-Fluoro-
benzyi)-1H-indazol-
5-ylamino]}-5-methyl-
pymoliof2,1-
fif1.2,4]triazin-6-yl} -
carbamic acid methyl
ester

446

3

2.46

173

Morpholine-3-
carboxylic acid {4-
{1-(3-fluoro-benzyl)-
1H-indazol-5-
ylamino}-5-methyl-
pyrrolof2,1-
f][1,2,4]triazin-6-yi}-

501

amide

1.97*

Unless otherwise indicated, HPLC Retention Times were determined using a
Hypersil BDS C18 column with a 15 minute gradient time. 'YMC TurboPack Pro
column with a 2 minute gradient. *YMC S5 ODS column with a 4 minute gradient.
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Hypersil BDS C18 colum with a 15 m nute gradi ent

time. ' YMC TurboPack Pro colum with a 2 mnute

gradient. 2YMC S5 ODS colum with a 4 mnute gradient.

-61 3YI\/C Xterra ODS with a 2 mnute gradi ent 4YMC

ODS- AP 048 Xietra @D Snvith2 2 n2nuteigridicat JYME OWS-A IWCofandBwith a 2

o' 1 9 Bpdien M A e B o i

i nt er medi at es 5 are outlined bel ow. Exanple 174
Procedure P ar tion_of

(R) - (+) - 3- l&il%d for the; nseparation of sprge ofjthe intermediates
t@-baﬁ:ys{lﬂlggdsg]@wo G OH A 100 nmL round bottom fl ask
was charged with (R)-(+)-3-piperidinol 15

hydrochl oride (0.52 g, 3.77 mol),

di -tert-butyl di carbonate (0. mol ) and

CH2A 2 (15 nmL). Triethylam n;ﬁ%—? 10. 8 nmmol ) was
added and the soI uti on stirred overnight The reaction

m xt Sil.ic e .
chr o?ﬁ@%@%ﬁ Vy to é\# Ogﬂ%gg' 3(%5@%“% Rhidie & lb"xyl"’ acid
Q) - (+) - 3- hydroﬁgm-ﬂ:parlledbne | -carboxylic acid

tert-butyl ester as a light brown oil. 20 [a] 25D -21.6

(c =0.1, MOH). "HNWR S =3.75 (m 2H), 3.53 (m .

1H, 3.08 (m 2H), 2.17 (bs, 1H) 1.85 (m 1H), 1.74

(m 111), 1.53 (m 2H), and 1.45jpp s, 9H. mz =

102 (M CSHBO2 + W25 The f hatives were

synt hesi zed fromthe corresponfling conmercially

avai | abl e am no-al cohol' s t he above procedure:

(2- Hydroxy-1, 1-di met hyl et hyl3 carbami ¢ acid tert-butyl
ester -62 Procedure B: Prep&thti on of

trans- 4- Hydr oxycycl ohexyl carbam c acid tert- Butyl

ester. OH HEN To* 5 A 1 L round bottom flask was

char ged wiAt HOtmBnsind batibm dlayk vahehanged Imﬂimd{ephbmbhdiﬁol

55 7o tyipstlonde (832 5 T et ivertbinsfaicargnat Tp B8 s Sinmol and

V\a;I e ctszEzqmm)L)amhﬂmAﬁﬂe oxtam g 1(0%ﬂ?ﬁlahzaswtaﬁ1 angEéﬂ solution

and stirrin er stirrin or e di oxane
Pl ﬂﬁaﬂeﬁg Wé%gwéﬂw Purified by silica gel

dl | UtiRdnistdghphRtedfided B 96 'Et() 009N (RGIH-3 i@ oR i pHrdRIR- 1 -carboxylic
acid ferr-butyl ester as a light brown oil.

20

[0]s” -21.6° (¢ = 0.1, MeOH). 'H NMR: §=3.75 (m, 2H), 3.53 (m, 1H), 3.08 (m,

2H), 2.17 (bs, 1H), 1.85 (m, 1H), 1.74 (m, 1H), 1.53 (m, 2H), and 1.45 ppm (s, 9H).
m/z = 102 (M-CsHz0, + H)*

25 The following derivatives were synthesized from the corresponding
commercially available amino-alcohols using the above procedure:

’ (2—Hydroxy-l ,l-dirnethyleﬂljfl)carbamic acid fert-butyl ester
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was extracted with ethyl acetate (2 x 600 nL), and the
conbi ned organi c phases dried over magnesi um sul fate.
Filtration and concentration yielded 30.6 g (74% of

4- hydroxycycl ohexyl carbam c acid tert-butyl ester as

a Whi t Preeedwrd B: 15psk K

1H), 3.40 (bs, 111). paficy °§m 4M§§ﬁ“‘€i"°€aw‘ﬁ§"a?9ﬁ'£&f§“d tert-
(s, 911), 1.35 (rku ¥ﬁ“ﬂend 1.16 ppm(m 211). mz =

116 (h4C$FgC2 + H + The follow ng derivatives were

synt hesi zed fromthe corresponding comercially

avai | abl e ami no-al cohol s usi ng@@Hhe above procedure: 20

4- (2- Hydr oxyet hyl ) pi perazi ne- |k carboxylic acid

tert-butyl ester
4-[2(2-Hydroxyet hoxy)ethyl]g fizi ne-1-carboxylic
acid tert-butyl ester. Procedure C Preparation of

2- Hydr oxynet hyl - pi peri di ne-| - c-ar boxyl ic acid
tent-butyl ester. 25 -63 @j}D a 50 nL

round- bottoned fl ask was ad ed

2- hydr oxynet hyl pi peri di ne (1. O mi bl ), sodi um

bi garbonate (1.24 g, 14.8 mmol) and 15 nL of a 1:1
solution of 5 dioxane and water. This sol uti on was

rapi dl y st Arkkdouad bditerh atle Wik ohhredil Gath oh&anol

5 hourg O%Mr oog?%gﬁp@}g ﬁgdl' -ﬁr?r%j’“{ﬂigg%%‘?"g@fél &Iﬁg(’ 19 m01) and
r enov eetlium digdroxide (meng,rmrue&ﬁuy eWafer (2508 d)emﬁfl aﬁﬁiog!me%so mL)

wat er 23% a{)wgi_ .of hyI acet ate was a
resi diit g fter sHaingt Whmiﬂeﬂm@wemsmoved under
| &y er redacederéstas hﬁﬂtwaﬂrésmuefdhwed A5

the conbi nedt‘é%tg an| c layers vveré@%rl eﬁ) over so%g"ﬁ?ﬂgsc’lu‘mn

sul f al'8® e¥fyagte % §00tmal: e andihel comhmedemgamt phbses dried

Gel | chr omagaat “gs*h‘*y*fa*‘*—‘“ ?ﬁ?@“@ﬂ?ﬁﬂ%ﬁ*ﬁﬂeﬂ%@e siclialag® g% ora-
2- hy &qugghﬁﬂwm epid s4re-butybestey las & whité sblider t -

but yl ester as a white solid. 15 Mpt. = 72-73 C. 'H
NI\/R5 4.28 (m 1H, 3.93 (m1H, 3.77 (m 111), 3.60

(h 2 (WMSTQ B8 40381fbs, - 1H), 3.60. @) 105,340 bs A1), 05 fir 34}?)01 64 (m, 1H),
8 gr i V{% ée@}ﬂe%%@y#%é‘é‘f Léappm % BErT Eﬁd&ﬁ@sﬂg}ﬁ B

20 commerci ally avail abl e am no-al cohol s using the
above pro

dure: . L
4{ 2- Hydr o@@?ﬂ&“}% {rEivptives sccre syathisgized fram theicdrresponding

t ent couknékci@ft Milable amino-alcoh
égl—lydr met hyI p| peri di %e-m-c(':lsar ﬂﬁelagwaecpr%”cfhérﬁ but yl

t ert heiperoring- ﬂ;@ﬂbdxﬁ&dcmmybsm aci d
synt é‘*éf??%le "Zﬁhﬁ%ﬂ“@@nﬁ%&?ﬂr [ yPetir S iyt v
of which are herein incorporated by reference).

Procedure C: Preparation of 2—Hydroxymethyi—pipeﬁdine—l-carboxylic acid
fert-butyl ester.
25

-63 -



1- hni dazol eet hanol and 1-Pyrazol eet hanol: Banfi, A ;
Sala, A.; Soresinetti, P.A; Russo, G J.

Het erocyclic Chem 1990, 27, 215.

4- Met hyl -1 - pi perazi neet hanol ;- Cynerman-Crai g, J.;
Harrison, R J.; Tate, 30 ME. ;qfhorp, RH; Ladd, R
Aust. J. Chem 1956, 9 89. 6 9 Morphol i nepropanol
Chini, M; Crotti, P.; Faver|o, ‘lgihla :
Tetrahedron Lett. 1"4, 35, .

2- (2- Hydroxyet hyl )i m dazol e: Wson . Keith, J.R J.
Am Chem Soc. 1953, 75,
[ 2- (2- Hydr oxyet hoxy) et hyI ] car banic acid tert- butyl

ester. Geenwald, RB.; Choe, Y.H ; Conover,

Shum K. ; gé\leﬂ 1%989 q

475. (S)- Zx\élyg%)%(?r?‘gfxﬁs nor pﬂalsh ne an Y %1pmdme(10
(R) - 2- hy amodly ﬁedlhgnlbumrlpﬂmelel(hé4 £Bbt.§mmeh} and| 18k ofia 111, splution of

.n i ; .
Thor diepms il Tl iR paS e s = g bl dicasbonate (284

1934 g, Tohmswl,drfi eyo-wedscadtial. snmem:txom ptweed forl5 hourg 8) rodm temperature

Hydr ox I-m)r hol i ne- 4-cayboxylic acjd.tert t

oo P B S0 Ve s e e b A StsGRe e o il of water
aci daidsa mbltﬁ')éfhyﬂ&hﬁte Wit ddderedbs ﬁsﬂu@ﬁmb‘lﬁe layers were separated.
ci s-4- Am no- | cycl ghe,

anol
Sur r 29 Seo% ey wapstincied oSy sestats G S0 ) nd the combined

agri n@rgahm&yei WS AT WRT Lk Qulﬁaté'VFHe%ypehmoﬂaras filtered and
met hyl cycl ohexyl carbam ¢ acid tert-butyl ester by
Pr oc&nseiratedgying a clear oil which was then purified by silica gel chromatography.

4- ( 3Tédo0401 3BY BRPEE z.ﬂycﬁsﬁ{r%&ﬁﬁ @gﬁ%mn@ 126k Shrylic acid rer-

tert-butyl ester. 'Egbertson

Duggbwfylﬂvterﬁsawm$d1d R J.; Halczenko, W; Hartman,

G D.; Lasvvell W L. Jynch, J. J.; Lynch, it J.;

Manno, ]yl or, Prugh, J. D.; Rankit, D.

Fﬁ Hipt. k=o72 B°® HEMRE 418 @, TH) B8 8h{m, 1X), 3477 (ﬁhHﬂ&;B 60 (m,

. (21%??%?&@%5%9%?%‘*@ 1 5o 10 v bR, = 116 (M-

Joneg;HHB@*J. Am Chem  Soc. 1955, 77, 621.
2- Hydr oxynet hyI -l -met hyli m dazol e: Hay, MP.; WIson,
WR.; Denny, WA Tetrahedron 2000, 56, 645. 25

(R)-3-Hy
B o o

megpaRerciglixavailpble aiiing-algolmls using thyabove proceilusean, KW
1 ohol s
2. Moo et Mol 1l EOEE bR Qe
Hydrbklymmqbylpmhdmﬂesatbmn@m@tembmiedtet ert-butyl

ﬁ;gfo@m(‘%‘%}‘hﬁ%}'?"gﬁm& r'fgﬂ?oxgg dtert"%"%m T tert- but yl

ester by Procedure A above.
oot o) e OAGHRARSGK %lgree%l Fiik i 18 g dtergipg srocedures
198all 20 whizflGre HERdif irtBipoeatsd Woleflrenods converted (S)-
(-)-3-Hyd eridine-|-carboxylic acid tert-butyl .
ester by’ lﬁ?:@ég?@fﬁe@aw Lagd ) Pyrazoleethanol: Banfi, A.; Sala, A.; Soresinetti,
P.A.; Russo, G. J. Heterocyclic Chem. 1990, 27, 215.
4-Methyl-1-piperazineethanol: Cymerman-Craig, J.; Harrison, R.J.; Tate,
30 ME.; Thorp, R.H.; Ladd, R. Aust. J. Chem. 1956, 9 89.
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-65 The general procedure outlined bel ow may be used
to prepare the conpounds disclosed in Exanples 1,

92, 136- 144, 157,162 and 163. 5 Exanple 175 10 A
Preparati on of N-benzyl-serine OH HO2CNH A 15 To a

reaction v s added serin st er
hydr ochl or é@ hfw’z I@Wﬂfﬁ( %L?aﬁ;;"ﬂxéé a, F.
and ammg@gﬁ‘gmqgggarjtm Triet hyI amne (1 eq) was
added over 10 nmin while maintaini ng .the tenperature

14 - 18 CZGrilydprghybimidazols: i lavean.dnkeith. diR- Jsém; e, Soc. 1953,

di ssofy/gglgg The m xture was cooled to 10 C and

benzai dehyde 1 eq) was added over 15 mn while
e nt ai ni lg-@ dtmmnawh Ieabami agicbiarrutyl egerc, Greprwald, R.B.;

té 3
02t AR, Y98, Gkl 0 00k S0, iBok 1B kaHl B, 5,
mai ntﬁSnl ng the terrperature at 10 -- 20 C. The
Ceparate FOEREbRRERI IRt apf)- 2 ppRviaormtptine: Berg

vol) ereh&smﬂ,dedkerﬁi;d.l lRﬁsb,}BiB.@ﬁdtd)crgf)ﬂ Thorell Brvhdtesssh &F. J Med

D T S0k T 1oRH. Thes empsliphet i Pt oRS 2 ¢

m Xt Ui tH: h&U Rhibg lib%cidrl‘bﬁ eSt@TRY-2 Hydbskymeth 1-
betvveen ° gl"—h:oiiﬂio Wat er vv?é added (1@%2 vlc’)[]? Y& o

fol l dﬂ@ahwemw%%% tepichutyl pstepby Propeduggaf @povep . 67

eq) while @i Rhﬁﬁ&#—%btﬁﬁ&cioﬁ&%&ﬁtdﬂ&teak. é5 Sun%? &I&‘U S. Patent
adjust the pHto 5. 'The m xture was | ter ed”'and

t he f3.$PB6cHIE. M apinchelgohwl was @Wﬂﬁ@rml‘ﬁi@m—lmt er
(0, ST SO B0 S P PR
m Xt ure mds@&dﬂr@dpfquhplg@dﬁﬁ-bcmﬁm@hcamd rmwmm Egbertson,
- 66
’T@S V@%ﬂ%q?nel%cu@é y\@&gd Ii %&% nth;'; | ngan’ G.D;

t he tI@Hweil aw L. eJyhdi,\Jle.EJ’iL)&th,ZQ JGMahine, Brilx§ Nadoas Miglrdgh, J. D.;

col 1 okt s Stb Gk AR Sty 34 2B Ge g Med. Chem.

\2as ha®owy 170233 portions of vvater (1 43 vol) and tvvo
portions of heptane (1.43 vol). he wet solid wa

t r ansf er r dd2trdgoxgethybd %4 ﬁ}ﬁz‘)faﬂ@sﬂ’f’ﬂbd: afongs; RCGf érA'Q 1Chem.

hto product. B. Preparation of conpound B
0 ol 1o

2-Hydroxymethyl-1-methylimidazole: Hay, M.P.; Wilson, W.R.; Denny,
W.A. Tefrahedron 2000, 56, 645.

25 (R)-3-Hydroxymethylpyrrolidine and (5)-3-Hydroxymethylpyrrolidine:
Cuibertson, T.P.; Domagala, JM.; Nichols, J.B.; Priebe, S.; Skeean, R W. J. Med
Chem. 1987, 30, 1715. These amino-alcohols were converted to (R)-3-

 Hydroxymethylpymolidine-1-carboxylic acid zers-butyl ester and (5)-3-

Hydroxymethyl-pyrrolidine-1-carboxylic acid rers-butyl ester by Procedure A above.
30 (5)«(<)-3-Hydroxypiperidine: Olsen, R.K.; Bhat, K.L..; Wardle, R.B.; Hennen,

W.I,; Kini, G.D. J Org. Chem. 1985, 50, 896. This amino-alcobol was converted (S)-

(-)-3-Hydroxypiperidine- 1 -carboxylic acid fers-butyl ester by Procedure A above.
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To a reactor was charged N benzyl-serine (1 eq) and
THE (6.1 vol). The resulting solution was cooled to
05 C and a pre-cooled solution (0-5 C) of 15 potassium
car bonat e (3 eq) in water (6.1 vol) was added.

Chl or oacet r| de then
addi tion fyuhn &‘nﬁoﬁfhé'f‘% V? "c%‘???al’rfepm the compounds

terrpedlsdlnaedmﬁﬁmpksa a2, 1B 44 Kﬂ?a%l:aﬂc’emtl on mxture
was aged for approxi mately 30 mMnat 05 C After
aging, the mxture was sanpled for HPLC anal ysis. |f>6
area percent renmaining N benzyl-serine was present,
agditi_onal chl oroacetyl chloride was added 20
according to the following fornmula: for every 10 area
percent N-benzyl-serine, add 0.12-0.15 equivalents
chl oroacetyl chloride. If an additional chloroacetyl
- chloride charge was necessary , allow the mxture to
age an additional 30 mn aftgp,bhe GRarge, and
resanple. Once the reaction 'Ctﬂ’rp‘F‘er‘erress specification
has been net, charge 50 vvt%) sodi um hydr oxi de whil e
k@epi pg t 1 e between 5 and 10 C 25
unt| Ifnt helﬁﬁ#%ﬁggﬁbcb%n H£>13 5. The reaction was
deened con‘pl ete when HPLC anal ysis showed <1 area
percent (combined) internediates., The m xt ure was
warmed to 25 C, and heptane ( vo ) vvas added. The
m xture was stirred rapldly and the
phases are allowed to separa or gam c phase was
di scarded, and the rich~ aqueous phe$g was treated
agai n Wi t h heptane (3 vol). After ring rapidly 10
mn, 30 the phases were allowed to s€ttle, and the
organi ¢ phase was di scarded. TheArich -67 aqueous
portion was cooled to -5-0 C and 37 wt % hydrochloric
acid (aq) was added while naintaining a batch

nenper at ume aTd&dtibn Wetbdl wal aldded solfd Qerﬁﬁ%tﬁjl B&teShydidchloride (1 eq).
%ﬁ’}mf{ -10-0 C for a mnimumof 4 h. The slurr
> Miehpof 24560 WA EIRaR Wi sredoTEgplsna) cq) was
vvater ,;mg P/@&,,@r it opra Hﬁmg
at 48d£%déeﬂ%3@?gp‘g}%l%cord %aﬁ%{ dtgglker?nd proatgfl 18 €5 was

Pr ep&pititued wetil all solidsidissplvad r Fheonbriurg vgﬂsp?olnﬁbto'rﬂéh"@ and
hyd Eﬂaﬁf Nefn
myxtr %r e oehcorgp'é@%s)gd? e?ll n d‘r)v)i/1ﬁ ﬁ%‘%ﬁe)é%ﬁ%ﬁm
APt r befieen hhs 1adGedhe mwm&d&@r 34 nfin e ~ IIGCI Bbkd sodium
1 Xt d ul f 7.5
T AR SRR HEL B B¢ i O el 1020
r eac fCohereattivnewasdelddep30 ﬂ:51 .Jﬁdlﬂ‘l-O-V\l 61%C.An a&ﬁa:me dlak, @ethanol

5. 5 UhFs YL hen' eyt R0 s sS T vita o water

ad d e(B &f)ewls yddelinad tatrevultitly sohEiah ¥as codled 1S °|ce PrhelBRhERs base

urin ddifion. To.the resulting m xture was
ggd %H?‘é‘? TQ awpymgﬁa‘f?r br mrintaipias fhiedntemal fegpeggure between

r 00M§ SR ECA WA WMD), thefouw BY Boi@ftrated HCI, 12.2 M in
concentrated in vacuo and dilufed w th” 2N aqueous

sodi Wteh (Za0d eiloehileguaigtamingfhe tempeyatee at 15~ 85 V619 adjuy ghe pH to
M Xt Y158 THE $ifiklel ks itdrell dnfl il SR oGRS Washéd itk tW8 bdrtions of

water {0.58 vol). The combined aqueous portions were washed two times with ethyl
30  acetate (5.75 vol). The mixture was cooled from 25 °C to 15 °C, and concentrated
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The conbi ned ethyl acetate extracts were washed with a
20% aqueous sodium chloride solution (4.2 vol). The
ethyl acetate extracts were then concentrated in vacuo
to give a crude oil. The oil was diluted with ethyl

S ut 1 gttt 2R B D09 . Vo GF PHLSE s Ty ached 6.5,

dro pV\AvﬁﬂleUﬂstmtbmirlg&he?énijaﬁfe biRedOl A2 W) TRSmBirélives held for 15 ~

ch or PR ALG R PR e e e alected g aUrphmiR: Ehe terake was

the enchshdd wittetwasbrbdrRIde whlde (1.48 Y1) 4 t%%oﬂfbﬁk 6heplant (1.43 vol).
C forél,t?hph and. t he preC| pitate was collected

{1 B r A e e s ik e Brio aos Anied 83 C for 21 h o afford the

Pr epargiduef) of
3-(hy oxymet hyI) nor phol i ne- 4-carboxylic acid tert-

but yl ester ,~NOO1-0 5 D A mixture of
(4-bergyl - hanol hydrochloride (1
eq), aqueou %«%ﬁo&?ﬂg‘) and Et OAc was stirred

until honobgeneous. The Et OAC | ayer was separated, and
the aqueous | ayer was extracted wath fresh Et OAc. The

conmbi ned 10 Et OAc | ayers were c ar d into a flask
cont ai ni ng 20wm % Pd(OH) z/ C Di - tert-butyl
he

di carbonate (1 eq) was adde mxture was
hydrogenated for 4h at 15 pSI. A t was found
Cg{;rpl ete by HPLC, the m xture was f red through
The product was crystallized from cycl ohexane
(7-10 vol umes) to afford the titiB conpound. 15 E

Preparation of the indazole ~R N ~N 02N/ E 20
5-nitro indazole (1 eq), cesiumcar bonate (1.1 eq) and

DVE (5 vol Tomemrheﬂlﬁegeaw-ﬁ&:z? t@%a@@mpqs 248D, The
brom de RCH2 eq) s charged over
r eact FSYHURE R Eﬁ“@ V%?§°8'\gg%‘?it5t ang @fe"?ﬂ‘elﬁ‘%%i‘t@n\@ﬁe C) of

f 13 t epepssanslcdibshated’ @q) MantadRE D961 %\Nag Qdm:dﬂ%rgac@!@i dhloride (1.4

The prqQduct was crystallized by C gi ng, wat er
(1. 350Vdhen wias agded vip addifien-funms] iema!rrt@nmgﬂmmen@l tempyrature

ﬁg ] ggélgmwzsg Ca4l'h@ ’bl]:ﬁlgch rme%%%o?t%ﬁﬁ%ﬁ%&gs %%éd%&r agoﬁsoﬁfh%tetﬂg 30 min at
(2 0+£5° C. After a:gmg, the mixture was sampled for HPLC analysis. If >6 area percent
remaining N-benzyl-serine was present, additional chloroacetyl chloride was added
20 according to the following formula: for every 10 area percent N-benzyl-serine, add
0.12-0.15 equivalents chloroacetyl chloride. If an additional chloroacetyl chloride
charge was necessary , allow the mixture to age an additional 30 min after the charge,
and resample. Once the reaction completeness specification has been met, charge 50
wt% sodium hydroxide while keeping the internal temperature between 5 and 10° C
25 .until the pH remains constant >13.5. The reaction was deemed complete when HPLC
analysis showed <1 area percent (combined) intermediates. The mixture was warmed
to 25° C, and heptane (2 vol) was added: The mixture was stirred rapidly for 10 min,
and the phases are allowed to separate. The organic phase was discarded, and the rich
aqueous phase was treated again with heptane (3 vol). After stirring rapidly 10 min,
30  the phases were allowed to seftle, and the organic phase was discarded. The rich
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-69 vol) and finally 3:1 cold acetonitrile:water
m xture (1.5 vol). The wet cake was dried at 45C to
afford the product E. F. Preparation of the indazole
amne 5rR NH2NF ThelndazoIeE(I eq) was

;Egr %%r ogehg?'egwgggf%qp& eq e Eﬁ{%owpﬁ}lwddcea%ld 8&8} was added

re alct imerd;dnminé:g/ﬁ!atdt?abldpémﬂlm (X\mtxlrf)H@%’my réitiay slurry was
{ t t t
€ oohodebfy Erodr £30E el Hok TRy nas SRS gnd washed with

E {) az sfpeT ~caxded 8- 72T tvindr (2 fﬁsﬁgql) rma«.@si ciﬂ&am(dge% thvz%E)bEat 40-45° C
VO o the desired vol une VO

at fosp g#?rgg#‘qéﬁ“ﬁﬁﬂf"g Yot ane was added(15 vol ). The

reaction m xture was kept between 47-60 C over |h. 15

The slurry was cooled over 1.5h to 18-23 C. The slurry

was h&t-d 7 Brepagation of (drhenzyl-merphetindiyi-urethand bydrechloride

(1:4, 10 vol) and dried in oven at 45C . G

Preparation of the ester rR N, N R HN EQ2C 20

.NJ G A 3-neck flask was charg ith

5- al kyl - 4- oxo- 3, 4-di hydr - pygf ol [ijl-_ﬂq
J][I,2,4]1riazine-6-carboxyl i athd ethyl ester (1 eq)
and dry toluene (15 vol). PQOC13 .2 eq) was added
in one portion, followed by slow a| on of

di i sopropylethylamne (1.1 eq) at ate that

mgh nt ai ned the tenperature bel ow 30 C. The resulting

- 70 suspension was heated to 111 C for 24h becom ng
honogeneous at about 80 C. The reaction was nonitored

?Z\a?tpngn ain xt ar e Fedon ZP%I\P{E N%dig%ﬁ%%&wn under nitrogen
acet owat added yriethyd mmc(lml .1 Donthis digturé 8as hdded bvRSe-methyl sulfide
02054 o A e e 1 s o
bES ovbeléw To° Thahe ﬁi&ﬁﬁdﬂﬁmﬁr&w Ee 01§ Yefiidell (69C) htfer Affrogen for 5.5
o i " T g e oonier ol MeOHTI39 Vi) as added sloy. The internal
temperature was kept below 25 °C during the addition. To the resulting mixture was
added water (4.2 vol) and the mixture was stirred at room temperature overnight. The
mixture was concentrated in vacuo and diluted with 2N aqueous sodium hydroxide
20 (4.6 eq) and water (1.8 vol). The mixture was extracted with ethyl acetate (2 x 7 vol).
The combined ethyl acetate extracts were washed with a 20% aqueous sodium
chloride solution (4.2 vol). The ethyl acetate extracts were then concentrated in vacuo
to give a crude oil. The oil was diluted with ethyl acetate (10.2 vol) and methanol (0.5
vol). To this solution was added trimethylsilyl chloride (0.6 vol) dropwise until the
25 pH of the solution was acidic. The batch temperature during the trimethylsilyl
chloride addition temperature was kept below 20° C. At the end of the addition, the
mixture was cooled at 0° C for 2 h and the precipitate was collected by filtration to
give the desired product.
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celite and the layers were separated. The organic
| ayer was washed with 23.5 wt% K2HPO4 in H20 (3 vol),
foll owed by water (2.5 vol). The solution was filtered
and concentrated by heating-over the tenperature

range Rf 22,C to 58 C.  continui unt i 0 the HPLC |
rarto B ¢ rrenaepy of Aeherne pterphpic Ak Saaryi asid tere
reaction mbdtglre8teras - cooled from58 Cto 40 - 50 T.

To the resulting suspension was added the indazole F

(0.988 eq) and diisopropylethylamne (1.1 eq). The
reacti on was heated to 70-80 C ang.held at this

tenperature until it was shown cohpl ¢te by HPLC. It
was then cooled to 55 C and"@ | al cohol (15.5
vol ) was added. The reaction m xtuge was cool ed 15
from55 Cto 22 C over a period 8 - 2.2 hr. and

filtered. The filter cake was vvash.etwvith col d

i sopropyl alcohol (5.5 vol) and dried under vacuum
belsow 50 Cto afford the productyp H Preparation of
the acid 20 r- N~N RL HN~N H®R2C NN2 H A flask
equi pped with nechanical stirrer was charged with the

e (el S A
AGHCOR8 Seqd { st i TheEtOAc layer

Egl ngI“]ags ; d &s Ji §1(:%rilaal onmzmt 6 eCtOA .ly

for 4h, tﬁen Cool e% % eﬁﬁsgl?.e ?ﬁ%eﬁ%ﬁ%ﬁ"gﬁa ?@3’?@3@ ?\B%combmed

cRfr g &0\ tdyerFvierd chavget into afldsicameduing 20vet PIGOH)FCI.06 eq). Di-

eq) I Y1 ed ‘whi | .ntaining the

¢ enperat Bud ishrineBad B et s bt e erogenpted for hat 15
was  Sipsit rAdftbr fitwas findRbmpREIBN APIUC ShOMBitie 3Rk £iltbR8 Mhrough Celite.
filtered. The filter Ca$§MS washed with H2O (3_x .

vol ) dRGPedre yvassrysiallized fromcypighesape (Pri{bvolumes) fppafford the title
was hedompddnd. heptane (1 vol) and dried under vacuum at
5?%Cto afford the product. 5 L Preparation of the

Y

tected carbamate rR N1 ,"N R HN
E. Preparation of the indazole
R
r"
N\
,@y“
O,N

E
20
S-nitro indazole (1 eq), cesium carbonate (1.1 eq) and DMF (5 vol) were
heated to 70-80 °C. The appropriate bromide RCH,Br (1 eq) was charged over 75
‘min. The reaction mixture was cooled to 20 °C. The salts were filtered and the cake

was washed with DMF (2.7 vol). The product was crystallized by charging water

25  (1.35to 1.45 vol) between 15-21 °C. The crystal shury was held for 4 b, the
crystalswere filtered and washed with a 2:1 DMF:water mixture (2.1 vol), water (2
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N HN NN~ Lam ;O <\ Soc | 10 A flask was charged
with the carboxylic acid Ii (1 eq) and toluene (15
vol). Residual water was renoved by azeotropic
distillation and the supernatant was analyzed for

wat er :

Char goa a g Raally ) e L ARRRH B i E (L 300 RS iR was dried
aci d atdd°Caaffordgbe pod¢® D6 eq) at -77 C. 15 Tri et hyl

amne (1.2 eq) and di phenyl phosphoryl azide (1.2 eq)

wer e added between 77-85 C. The reaction was cool ed

to 25E, di Prdpadativn of theindaidle ¥line and washed with 10%
K2 (10 vol), saturated NaCl (10 vol) and water (10
vot) respectively. The rich organic was polish
filtered and distilled at at rmspherl;;,pressure till

the pot tenperature was >100 C_ Thel final volume was

adjusted to 15 vol unes by addhpl uene if

necessary. The m xture vvasdpgg et 80 C, water (1
eq) was added and the product was crystallized. The
slurry was cooled to 25C over 1 WF and held for 17h.
The solid was collected by filtration and the filter

cake was rinsed with toluene (2x2 vol). The solid was
ai r dri ed ThedndizghtE grd) Whﬁﬁhadgdd%itué'hﬁiﬁlbgéﬁﬁ#mmts Wifwas added

5, oY 0 B Y b i -1

5 A flsas k<3%5y HPBCY) 06o1vd {251 e affihb RIS vas (ﬁltef‘éa)and washed with
vvaterT%ﬁ((\t/g nmet hanol (1 vo) and concentrated HC

sol ut V@) The reaction mjxtupe mtrm&rre@ltq @oth@r ©sselarinsed again

hel d wialh THRI(6.4
the desired pr tgglggtﬁgt%ka&%ﬁ%%%ﬁd gﬂhg{gcah? and

(3 vdiepapnwataideddd vl dhe r@cmmmeuc mhembmrewmac over 1h.

ol td t G, tu
130 eFhet hifry s Bodell bfer 151131893 5. TREahd g feldfor 1p, filtered,
acet avashédwith THF(Heptand(1n; 11 0aad) aidelried & dv@h)at 456t hanol
(2-3 vol) and

G. Preparation of the ester

r’
N\
@:y”
R HN
o cﬁﬂ
20—\
20 N NJ

A 3-neck flask was charged with 5-alkyl-4-0x0-3,4-dihydr-pyrrolo[2,1-
fil1,2 4]triazine-6-carboxylic acid ethyl ester (1 eq) and dry toluene (15 vol). POCl;
25 (1.2 eq) was added in one portion, followed by slow addition of diisopropylethylamine
(1.1 eq) at a rate that maintained the temperature below 30 °C. The resulting
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but yl hydroxyanisole (2.7 wt % were charged into the
i sol ated aqueous phase. Using 50% NaOH sol ution, the
pH of the m xture was adjusted to pH 9-13. The phases
were allowed to separate. The product rich organic

| ayer vol) ,15 was adde o
into tﬁg nﬁ% ure a%d?@?%lo"‘%cﬁ }fjl‘%cg fjgmogeneoys ?&‘%’F’ggo C. The
was hetadtia wabm6hitoréd $y0HPBRO aﬁerrquaﬁaﬁg witlel2 M RRNSL/THF (10 uL
water, then cooled to 19-25 C over h. The product

was f FIeCRILRTGYE, ot MeNElA THEm PP u&@éctamtznle)z Gipam completion, the
1) e
vl ) rchBfiod 4d Rl 2 v %‘%54 atibd £ so mu%p 5?&;'*:3@0%4 eq) in H,0

acetate (15 vol ) and roxyani so
wad aftferel) while maintaining hgipsﬂauw Yelowd0&C sThe teectumtmxxtme was stirred

at nos SFSiH f the m
adj ustmeit 36 %f 10 v oﬁjhﬁeﬁgs%lvﬁ\él %I %ﬂﬁ%‘gﬁnﬁoﬂ 'Y ﬁitﬁlgg S na pad of
te rrpep@ltteum the laydrs T@reepdthied. ﬁhmmgmt: tayer waswshed with DB 5 wi%

i1 rSOTE I A el By mghs il o olugolovpitered and

acet atmc(:rﬁxai’ed\h;d Beatinig@ves ik iténpasture dirige &f PN € ko YRR Whtinuing until

zg rd. des red co ound. -73 What is

1 it L 286 ol 1§ 26-36%%. \Thy reaptioymixture was

" R2 xmmm 58P0 to Lsosel %&me&ﬂ&ig uBfenGioh Was pdded the indazole
consi st. of ar substituted aryl, heterocycle

and sﬁ&@%@éﬂda’&f@m@d lanpine (1dl e Fhe wactiondynstiated to 70-80 °C

9" OUParRiGiRRd &9 &ngﬂ‘er@hg Yhtil3hfas &H&ﬁ%&gﬁa&%ﬁh&é 1t Rs then cooled

is selected fromthe group consistin

al kylto 53ug<nd ﬂﬁlﬁ’P@@Y’aﬂl‘r@ﬂOI 8éy5dOBa¥as>aﬂdeds b tenttionelixture was cooled
C | = Y p |

oy oBbkss 0% Yo SN ER 2 O iy Ty e s
be ab@%ﬁh@d with 401381 lsovrcanerl éectl:@bl (55 vot) arkladrizd axuoero;aaamsbelm 50 °C to
of a hap % C(RC(R)3, NR; and N(R3)2; R3 is

[ ndependeth{ seﬁ“ect ed fromthe group consisting of

hydr ogen, al kyI substituted al kyl, aryl, substituted

aryl k .het and substituted -
het erocyclqld' g‘b" t’ Eﬁ’iﬁ\{?ﬁiceutl cally acceptable salt,
édant i omer and d| as-

R
r’
N
\
/Q:ﬂ
R‘ HN
HO.C \ /I

| A flask equipped with mechanical stirrer was charged with the ester G (1eq),
25  THF (4 vol) and MeOH (2.5 vol). The suspension was cooled to 5 °C and 50% NaOH
(5.3 eq) solution was slowly added maintaining the temperatitre below 15 °C. The
resulting solution was warmed to 60 °C for 4h, then cooled to 25 °C. The reaction
mixture was charged with THF (7 vol), and concentrated HCI (9.95 eq) was slowly
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tereoner thereof. 2. The conpound according to claim1l
wherein Ris aryl or substituted aryl and R is a

| ower al kyl group. 3. The conpound according to claim

2 wherein Xis -0- and R‘ is cycloal kyl, substituted

cycl ogidey mﬁré)@, r .

4. The co%ﬁ%ﬂ acco o cl al r#%‘j&ﬁgﬂﬁg% %“ésmmgﬂm
phenywasstireed |36 @mbmtegmpmtnw ovgrmdght themsfiliered yThecﬁlter cake was

cong XeRg MAEROSYS 5 G0 i o OHE 10 G g cake was e with

H i ndeeptine {1 ybl) andvnrd]under vacuum at 50 °Ct0 aﬁ‘ord the product.
py5rrol o[ 2,1-fgl,2,4]triazin-6-yl]-carbam c acid, (3S)-
3-"nor phol i nyl net hyl ester,

[ 5- ethyl - 4Pdephdatipiot vhapiobatted chirbamarz ol - 5-yl | am no]
pyrmo[2,1-f]1,2,4& iazin-6-yl]-carbam c acid, (2R)-
2pyrrolidinyl methyl ester,

[ 5-et hyl - 44[ (1- phenyl et hyl )-1 H i ndazol - 5- ylJram noj
pyrrolo[2,1-fj1,2,4Jtriazin-6-yl]-carbagc gcid, (2S)-

2-pyrrolidinyl nethyl ester, N

[ 5- et hyl - 44[ ( 1- phenyl et hyI) 1H-|n ] am no]
pyrmo[2,1-ff[1,2,4]triazin-6-yl -crbamc acid, (3R -
3- nor phol i nyl net hyl ester, =N

[ 5-ethyl -4{[ (1- pheny msthyl) HY azdl - 5-yl ] ami no)
pyrrolo[2,1-f][1, 2, a?‘% yl]- &&rbami ¢ acid,
3{(3S) - 3- hydr oxy-1 - rroI|d|n | ] propyl ester,

[ 5-et hyl -41[ (1- phenyl it h l')-1H i ndazol - S-yl ] am no]
pyrrolo[2, 1-fl[1, 2, 4] trF4azi n-6-yl]-carbanic acid,

3-[(3S) - 3-hydroxy-1I-piperidinyl| f@ropyl ester,

[1%. et hyl -4-[[ (1- phenyl net hyl ) - 1Hi ndazol - 5-y| ] am no]
pyrrolo[2,1-fjl,2,4]1riazin-6-yl]-carbanmc acid, (3R)-
3-pyrroli dﬂkﬂydkrmdsl'thhrg&ﬂv&h the carboxyhc acid H (1 eq) and toluene (15 vol).

5-e hen azol am no
|[oyr r oSt e ?Y%Ebg%ﬁ?t@ﬁgﬂ R b shrmatinl was
ysecmsfiwéycdm@y 1!{13&1 I\x@fe@}) yﬂ'he&mglewas thcn charged with 3-
[5 et hyl -4{[ ( 1- phenyl net hyI H i nhdazol -

pyr r GWBOEYRRE ﬂ-@owhaljisteﬁ-a%bﬁxyémmdé@&bam @;stea &@ 86 eq) at~77 °C.
TR AR s
°C The reaction was cooled to 25°C, diluted with THF (15 vol) and washed

with 10% K3COs (10 vol), saturated NaCl (10 vol) and water (10 vol) respectively.
The rich organic was polish filtered and distilled at atmospheric pressure till the pot
temperature was >100 °C. The final volume was adjusted to 15 volumes by adding

20  toluene if necessary. The mixture was cooled to 80 °C, water (1 eq) was added and
the product was crystallized. The slurry was cooled to 25°C over 1 h and held for
17h. The solid was collected by filtration and the filter cake was rinsed with toluene
(2x2 vol). The solid was air dried overnight and then dried under vacuum at 50°C to
give the product. -
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pyrrolo[2,1-f][1,2,4]triazin-6-yl]-carbam c acid,
(2S)- 2-norpholinyl nethyl ester,

[ Set hyl - 4{[ (1- phenyl net hyl ) - 1H i ndazol - 5-yl ] am no]
pyrrolo[2,1-fll,2,4]triazin-6-yl]-arbamc acid, (3S)-
3-pyrrolidipnyl net.hyl _ester,

[ 5- et ngl - 4-%‘1’5??‘-1‘3%9{&?&“7‘\5}1“)‘9%‘%!4 ndazol - 5- yl ] ani no]
pyrrolo[2,1-fll,2,4]triazin-6-yl]-carbam c acid, (2R)-
2- nor phol i nyl nmet hyl ester,

[5-ethyl -4-[[(1-phenyl net hyl )-1H i ndazol -5-y)"]’§rri no |

pyrmo[2,1-fl[1,2,4]triazin-6-yl]-carb id,
[(3R)- 1-nethyl-3-pyrrolidi nyI]'methyI{E;ﬁltN

[ 5-ethyl -44[ (1- phenyl met hyl ) -1 Hgt ndazoM="5-yl ] am no]
pyrrolo[2,1-fll, 2, 4]triazin-6-yl Ja Nrric acid, trans-

4- am nocycl ohexyl ester, HN—

[ 5- et hyl - 41[ (1- phenyloveg hyIQ—%}H— [ d‘aaﬁll -5-yl ] am no]
pyrrolo[2,1-f][1, 2, 4<!Qtﬂra\|}a-z/| n-@ yl]-catbamc acid,

(3R) - 3-piperidinyl r,

(5-ethyl -4-Q1- phenyl nethyl)-1 H{ndazol -5-yl]am no]
pyrrolo[2,1-tq[1,2,4]triazin-6-yl-arbamc acid, (3S)-

3-pi peridinyl ester, [5-ethyl-44[(1-phenyl methyl)-1

H i ndazol - 5-yl ] am no oy

pyrrol of 2, %q‘?ﬂf?ﬂ% eftiwith the garbaopate I (4l water (7 yob), methanol (1
Ci s- 4volpandamyeltaietl] softlon (5 eq)). The slurry was heated to 70 °C and held
[ 5-et h%tlfuj';% 1- heniﬂ net hyl ) - 1H | ndazol - 5-yl ] am no]

pyr r of ' Iqhperityresmy) qompleie poryersion.te heslenired fredust by HRLC. Afier
4R) - 24dlemory WBteRYd Yot fwall dhaFgkd idhy the @t Rbeti mixture

[ 5- et hyl liq4- [ [\gl- pgjen )Iqwnet hyl) -1 H iendazo(lm-oél- y Jar’riaﬁccl)fmﬂed the
pIA r ofuftpre1o #5455 3C ]1%13 mistime-v@asyfiltersd rabd thiediltate svas ¢RBcted with

Aro 2C4Tbe magin
ELTY SRR ko iobl A A (O] irethanol (2.3 vol) end
pyr r obwylhydroxpapdolt](2.7iva 2b)nwdie yhirgaat ihmrtheiseolaied aq@dots phase. Using

(amn cycl ohex ter .

L5 e POrE MO} e85 i e gt iop i Skt Bpe phases were

pyr m adloived 16 dphrate, AHepraAiatiTidrotgdniciayd ik coltted ang Water (10 vol)

agg no- 4- r(riﬁt | cycl ghexyl ester ) N

[5> et g2 %319 %'ﬁétﬁw Ay 1606 ipl 530 asin) The pixtaneivies feld at 55-60
°C for 30 min after addition of water, then cooled to 19-25 °C over 1 h. The product
was filtered and washed with ethyl acetate (2 x 3 vol). The filter cake was reslurried
with ethyl acetate (15 vol) and butylhydroxyanisole (2.7 wt %) was added. The
resulting slurry was distilled at atmospheric pressure. The volume of the mixture was

20 adjusted to 8-10 volumes while maintaining the temperature at 74-78 °C. The

temperature was cooled to 19-25 °C over an hour. The solid was collected by
filtration and the filter cake was rinsed with ethyl acetate (2.2 vol). The solid was

dried under vacuum at 45°C to afford the desired compound.
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pyrrolo[2,1-fj1,2,4]triazin-6-yl]-afiamc acid, [(2R
4R) - 4- (hydr oxy- 2- pi peri di nyl ] net hyl ester,

[ 5-ethyl -4{[ (1- phenyl et hyl)-1Hi ndazol - 5-yl ] amni no]
pyrrolo[2,1-fll,2,4]triazin-6-yl]-arbam c acid, trans-
4{ am noWehdnb Olaigledliexyl ester,

[5-ethyl -4{[I|-(2-oxazol yl net hyl)-1H i ndazol - 5-yl ]

am no] pyrrolo[2,i-1][1,2,4]ttiazin-6-yl -cafiamc
acid, (3S)-3-norpholinylnethyl ester, f5cthyl-4-Q

I {2-thi enyl net byl )-1Hi ndazol - 5-yl ] am no]
pyrrolo[2,1-f][Il,2,4]tiiazin-6-yl}car amc acid, (3S)-
3- nor phot i In{/foretR ¢ ol |

15-et hyl -4-1[1-[ (3-fl uorophenyl ) et ylk]-i Hindazol -5-
yl Jam no] pyrrolo[2,1-f][1, 2,4]trifazin-6-yl]carbamc
acid, (3S)-3-norpholinylnmethyl ét er,

[ 5-et hyl -4{[ 1- (4-t hi azol ylzEetpyY) - 1H i ndazol - 5-yl)
am noJpyrrolo[2,1-fgl,2,4 Azi M- 6-yl] carbam c acid,
(3S) - 3- nor phol i nyl ngt hyle“est€r ™ [ 5¢ct hyl - 4-f

t-(3-thienylnethyl)-\lH iindazol - 5-yl ] am no]

pyrrol o[ 2, 1-gl2 4] t Y/ &1 mx6-yl }arbani c acid, (3S)-
3- nor phol i nyl hy\ er) [5-ethyl-4{[1-(2-pyrid

i nyl met hyl )*H i jdaz 1]

am no]pyrrolo[2,1-fJ[ 1,2, 4]triazia-4-yl]-carbamc
acid, (3fmen3- noOr phoI | nyI et hyl ester, [5-e thy
I-4{[1(2Jltlmle&zi@’p F4, pvebtituted] - 5- yl]

am no] pyrrd[yb'l"’? °1 j"‘is“ ‘H‘gt tﬁw&ﬂ -yl }carbanic acid,
(39)-3- rmrg gl \‘

15-et hyl - 42 [s[se]@l{dQﬁquylﬁlgldﬁP%gﬁﬁgtJﬂ}{jd},gcg;Hl ndazol - 5-yl ]
am no] pyrr Olkg[mﬂﬁ&?fﬁe%[%ﬂf;ﬂmi ?eﬁgslm;ﬁ yl ] <arbam c aci d,
(39) - 3- rmrﬁl‘f 1y ¥ a Tocyeio,

[ 5- et hyl - 4PT0R50H 155 ?r[ﬁi R&dE PEY odazol - 5-yI | ani no
pyrmo[2,1-f][1,2,4][riazin-6-yl]carbam c acid, (3S)-
3- nor phol i nyl met byl ester,
(4-[[1-(3-fluorophenyl)nethyl]-1Hindazol -5-yl am no] -
5-net hyl -pyrrolo[2,1-f][1,2,4]triazin-6-yl]-carbamc
aci d, trans-am nocycl ohexyl ester,
[4-[[1-(3-fluorophenyl)nethyl]-1Hindazol -5-yl am no] -
5-nethyl -pyrrolo[2,1-t](1,2,4]triazin-6-yl]-carbame
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acid, (2R 4R)-2{hydroxynethyl)-4-piperidinyl ester,
76

[ 44] 1- (3-f 1l uor ophenyl ) net hyl ] - 1H i ndazol - 5-yl am no] -
5-nmethyl -pyrrolo[2,1-f jI,2,4]triazin-6-yl]-carbamc
acid, (2S,4S)-2-(hydroxynethyl)-4-piperidinyl ester,
[4-11 - 1- (3- ] ugrnhemkuph Mokl dwdazg) - 5- v ami no] -
5-met hyl - pyrrol agmrena)} NR3; &dnﬂkf){,l azi n- 6-yl ] carbami ¢
aci d, ci s-4- amkfiek mdem:esxl smupconsmtmgof
[4-Q - (3- 1 uor o RGP bﬁggﬁfﬂ’s yl ani no] -
5- et hyl - pyrrol gh a&uﬁéa]]{&qqi’amé;ai Edmazmm&}hay ]-carb amc
acid, cis-4-am c 8Io ester

[ 44[ 1- (3-f1 uog, p ; '“ P %8?”’5 yl ami noJ -
5- net hyl - pyrr olsoihapoaapoﬁndja&or&g% ki aZthd’ﬂmnﬁx ¥l ]-carbanic
acid, (2R -2- aﬂ@s ftuted Eyglgglkyt, hetero-

1-(3- f | uor oph&§hy ) Q6lA% Qe i bsani no ] -

5- et hyl - pyrr ﬂ]e@{ozsuﬂsniﬁ@d[pﬂ:nyﬂandl-lﬂﬂtheﬂﬂlofblhﬁ yl]carbanic
acid, (29)-2- amﬁ?@m

t-(3-fl uorophe “j’ ;%E/am' noj -

5- et hyl - pyrrol rm 1 r|a2|n(§ |']-carbamc
acid, (3S)-3- nwenh@@(m&nmmwhﬂ @65 -ylJamino]

[ 44] 1- ( 3-f | uor ophe WP?&W#W&‘Z(&R)S yl ami no] -

5-met hyl - pyrro Y'fs‘°2 tri 6-yl ] - carbanic
acid, (3R -3- psal"zm (1 éﬁéﬁ?mdaz&g amino]

rb acid, (
[44] 1-(3-11 uorop ﬁfamln ?l—?mrﬁcdazo?S}S yl am no] -
5- net hyl - pyrro[see[hﬁ-dfé[{(lﬁp nﬂ;ﬂéﬁ;yn]lm -inflagat-5-pilaBing]| | - car bami ¢
acid, (3S)-3- p| 4119%19@@1“3'4?0[*511!@

1[ ( 3-f 1 uor ophe daze
am noj - 5- net hyﬁxyﬁﬁi [gl?ﬁ}jéﬁﬁ ] ?L '[:& azin-6-yl]

am no] car bonyl ] e{(;s]pm p méhdiﬁﬂprp;hnkm,necar boxylic

acid, (3S)-1,| ChrermptH ]l'Péftﬂﬁ ¢th)'m @gazol-5-ylJamino]
[4[[1 (3f|uor ‘GQLHTLS[‘IH%\Z%‘F 5-yl ani no] -
5- net hyl - pyrrosg "k ” kfl]a.ﬁm&ﬂ] car bani c
acid, 3- rmrpho |pﬁrylb[mﬁq [-qarba'&ﬂ: , (3R)-

(44[ 1- ( 3- f | uor opiramlidiny mpét'lhsch] 1H i ndazol - 5-yl am no] -
5-met hyl - pyr r o[t ldahe %&?M i fﬂﬂhml] carbam c

acid, (3R -3-no e
phar maceut | cal fiuAG AARbAL A N La-b e fiRho

pyrrolo[2,1-f][ 1,24 triazin-6-y1]-carbamic acid, [(2S)-
1-methyl-2-pymrolidinyljmethyl ester,
[5-ethyl-4-[[(1-phenylmethyl)-1 H-indazol-5-y1]amino]
pyrrolo[2,1-f] 1,2 4kriazin-6-yl}-carbamic acid, (25)-
2-morpholinylmethyl ester,
[5-ethyl-44{[(1-phenylmethyl)-1H-indazol-5-yljamino]
pyrrolo[2,1-f]1,2,4 riazin-6-yl]-catbamic acid, (35)-
3-pyrrolidinylmethyl ester,
{5-ethyl-4-[[(1-phenylmethyl)-1H-indazol-5-ylJamino]
pyrrolof2,1-£1,2,4 riazin-6-y1}-carbamic acid, (2R)-
2-morphotinylmethyl ester,
[5-ethyl-4-[[(1-phenylmethyl}-1H-indazol-5-yljamino]
pyrmolo2,1-f]1,2,4)triazin-6-yl}-carbamic acid, [(3R)-
1-methyl-3-pyrrolidinyljmethyl ester,
[5-ethyl-4{[(1-phenylmethyl)-1H-indazol-5-ylJamino]
pyrrolo[2,1-£)[ 1,2,4]triazin-6-yl}-carbamic acid, trans-
4-aminocyclohexy! ester,
[5-ethyl-4-{[(1-phenyimethyl)-1H-indazol-5-ylJamino]
pyrrolo[2,1-f§1,2 4 ¥riazin-6-y1}-catbamic acid, {3R)-
3-piperidinyl ester,
[5-eihyl-4-[(1-phenylmethyl)-1H-indazol-5-yl]Jamino]
pyrrolo{2,1-£Y1,2,4}triazin-6-yl}-carbamic actd, (3S)-
3-piperidiny] ester,
{5-ethyl-4-[[(1-phenylmethy})-1H-indazol-5-yl]amino]
pyrrolo[2,1-f] 1,2 4]triazin-6-y1}-carbamic acid, cis-4-
aminocyclohexyl,
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6. Aconpound of claim11 having an ICS val ue of |ess
than 5M for HER ki nase assay selected fromthe group
consi sting of HERL, HER2 and HER4. 7. A conpound of
claim1 having an ICS value of less than 1M for HER
ki nase assay selected fromthe group consisting of
HER1, HER2 and HER4. 8. A conpound of claim1 having
an | Cmvalue of less than 0.1Mfor HER ki nase assay
sel ected fromthe group consisting of HERL, HER2 and

HER4. 9. Aphar mac h&a o)y ng a
conpound of clai r#iy:?gs[ 4 19 .951: ierda&Pﬁﬁ%mé cceptabl e
carrier. 10. A net heidz{moxtnreaga)tmrp@dmmewat oi d
arthritis conprisi hgthylaﬁmphnaﬂmﬂ@wib indapl-Bylwainoin: bl ooded

speci es in need thedﬁﬂ 2”51*2' eng “F’Eé‘f'q Peffective

amount of a COfT'pOUE -¢thy 4-[[8 yl) 1 -mdazol S5-yijamino]
pyerolof2,1- ff[l,z 4]tnazm-6 yl}-carbammic acid, cis-4-
(amivormethyl)cyclohexyl ester,

[5-ethyl-4-f[(1-phenytmethyl)-1 H-indazol-5-yl]aminc)
pyrrolo[2,1-f)1,2 4 Jtriazin-6-yl]-carbamic acid, cis4-
amino-4-methylcyclohexyl ester,

[5-ethyl-4-{[(1-pbenylmethyl)-1H-indazol-5-yllamino}
pymolof2,1-f] 1,2,4 }triazin-6-yl }-carbamic acid, [(2R,
4R)-4-(hydroxy-2-piperidiny Jmethylester,

[5-cthyl-4{[{1-phenylmethyl)-1H-indazol-5-yljamino]
pyrrolof 2,1-f)1.2 d}triazin-6-yl}-carbamic acid, trans-
4{aminomethylcyclohexyl ester,

[5-ethyl-4{{1-(2-oxazolylmethyl)- 1H-indazol-5-y1]
amino]pyrrolof2,1-f]1,2,4 kriazin-6-yl }-carbamic acid,
{35)-3-morpholinylmethyl ester,

{5-cthyl-4{[ 1{2-thienylmethyl)-1H-indazol-5-y1Jamino]
pyrolof2,1-1)f1,2,4 riazin-6-yl}-carbamic acid, (3S)-
3-morpholinylmethyl ester,

[5-ethyl-4-{{1-{{3-Duorophenyl)methyl}-1H-indazol-5-
yl]amino]pyrrolo[2,1-f][1,2,4]triazin-6-yl]-carbamic
acid, (35)-3-motpholinylmethyl ester,

[5-ethyl-4-[[1-{4-thiazolylmethyl)-1H-indazol-5-y1]
amino]pyrrolof2,1-f} 1,2, 4 Wriazin-6-yt}-carbamic acid,
{35)-3-morpholinyimethyl ester,

{5-¢thyl-4-ff 1{3-thienylmethyl)-1H-indazol -5-yl Jamino]
pyrrolo[2,1-£][1,2 AJiriazin-6-yl}-carbamic acid, (38)-
3-morphoiinylmethyl ester,

[5-ethyl-4-{[1-(2-pyridiaylmethyl)-1H-indazol-5-y1]
amino]pyrrolof2,1-f 1,2 4 Jiriazia-6-yl }-carbamic acid,
{35)-3-morpholinylmethyl ester,

[5-ethyl-4-{[1-(2-thiazolylmethyl)-1H-indazol-5-yl]
amino]pyrrolof2,1-f§ 1,2, 4 Xriazin-6-yl}-carbamic acid,
{3S)-3-morpholinylmethyl ester,

[5-¢thyE-4-[[1-(3-pyridinylmethyl)-1H-indazol-5-y1]
aminolpyrrolof2,1-FY1,2,4 Jtriazin-6-yl jcarbamic acid,
{38)-3-morpholinylmethy! estes,

[S-thyl-4-{T1-{pyrazinylmethyl)-1H-indazol-5-ylJamino]
pyrrolof2,1-f)1,2,4 Jriazin-6-yl}carbamic acid, (35)-
3-morpbolinylmethy] ester,

{4-[{1-(3-fluorophenymethyi]-1H-indazol-5-ylamino]-
S-methyl-pyrrolo[2,1-f][1,2,4]trizzin-6-yl]-carbamic
acid, trans-4-aminocyclohexyl ester,

[44{[1-(3-flvorophenyi)methyl}- i H-indazol-5-ylamino]-
S-methyl-pyrrolo[2,1-£]1,2,4]triazin-6-y1}-carbamic
acid, (2R 4R)-2-(hydroxymethyl)-4-piperidinyl ester,
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[4{[1-(3-fluorophenyl)methyl}-1H-indazol-5-ylamino]-
5-methyl-pyrrolo[2,1-f]{ 1,2,4]triazin-6-y1]-carbamic
acid, (25,45)-2-(hydroxymethyl)-4-piperidiny] ester,

[4H[-1-(3-irorophenyl)methyl]-1H-indazol-5-ylamino]-
5-methyl-pyrrolof2,1-f]{1,2,4]triazin-6-yl}-carbamic
#cid, cis-4-aminocyclohexyl ester,

{4{11-(3-fluorophenyl)methyl}-1H-indazol-5-ylamino }-
S-methyl-pyrrolo[2,1-f][1,2,4]triazin-6-yl]-carbamic
acid, cis-4-aming-4-methyl-cyclohexyl ester,

[4{[1-(3-fluorophenyl)methy{}-1H-indazol-5-ylamino]-
5-methyl-pyrrolo[2,1-f]{1,2 4 )triazin-6-yl]-carbamic
acid, (2R)-2-aminopropy! ester,

[4{[1-(3-fivorophenyl)methyl]-1H-indazol-5-ylamino |-
5-methyl-pyrrolo[2,1-f][1,2,4]triazin-6-yl}-carbamic
acid, (28)-2-aminopropy! ester,

[4] 1-(3-finorophenyl)methyl]-1H-indazol-53-ylamino -
5-methyl-pyrrolof2,1-f} 1,2,4)triazin-6-yl]-carbamic
acid, (38)-3-morpholinylmethyl ester,

[44[1-(3-fluorophenylymethyl])-1H-indazol-5-ylamino -
S-methyl-pyrrolo{2,1-f][ 1,2 4]triazin-6-yl]-carbamic
acid, (3R)-3-piperidinyl ester,

[4{[1-(3-fluorophenyl)methyl]-1H-indazol-5-ylamino]-
S-methyl-pyrrolof2,1-f][1,2,4]triazin-6-yl}-carbamic
acid, (3S)-3-piperidiny] ester,

3{{[[[4-[{ 1(3-fivorophenyl)methyl]-1H-indazol-5-y1]
amino]-5-methylpyrrolo[2,1-f]1,2,4]triazin-6-y1]
amino]carbonyljoxy]methyl]-4-morpholinecarboxylic
acid, (38)-1,1-dimethylethyl ester,

[4-{]1-(3-Buorophenyl)methyl]-1H-indazol-5-ylamino]-
5-methyl-pyrrolof2,1-f)f1,2,4]triazin-6-y]}-carbamic
acid, 3-morpholinylmethyl] ester, and

[44[1(3-flvorophenyl)methyl]-1H-indazol-5-ylamino}-
S-methyl-pyrrolo[2,1-f][1,2,4]iriazin-6-ylJ-carbamic
acid, (3R)-3-morpholinylmethyl ester;

of a pharmaceutically acceptable salt thereof.

6. A compound of claim 1 having an ICy, value of less
than 5 uM for HER kinase sssay selected from the group
consisting of HER1, HER2 and HER4.

7. A compound of claim 1 having an IC,, value of less
than 1 uM for HER kinase assay selected from the group
consisting of HER1, HER2 and HER4.

8. A compound of claim 1 having an IC,,; value of less
than 0.1 #M for HER kinase assay selected from the group
consisting of HER1, HER2 and HER4.

9. A pharmaceutical composition comprising a compound
of claim 1 and a pharmaceutically acceptable carrier,

10. A method for treating rheumatoid arthritis comprisiog
administering to & warm-blooded species in need thereof, a
therapeutically effective amount of & compound of claim 1.
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