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application is a continuation-in-part of U S.
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conditions. The 1nvention also includes an efficien

metforgonf appiicatipnniy heyain alcerpordepby refsrenceah uts enfirethe

10synt hesis of pyrrolotriazines and ot her N am nated
het er ocycl i ¢ conmpounds. Background of the Invention

The invention general ly FridbEhellavéiidnods for
preparing conpounds usefUl as 20 Kinase inhibitors or

al t er nateghVentida rQATP NERIHDdfor @%{?‘r&{;{g? g?ﬁ‘olbﬂia&ﬁﬁ pharmaceutical

synthesis of kinase inhibitors. riazine
c ompmpodsdsiseing actiwitk ankisesei inhibliots @nd, iapertitinkac) togethads for

us at ent lication. Serial No. 09/.573, 829. fil.ed May .
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152 P Rdoh 8idibh "Theyik értl ot al dodiat 10 e sCNBFALIBASISHES bf AdirREng pyrrole
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s PLeampioRRdsyisei n te synthesys %M@émg%én%wth@wmrwﬁs
Al heEe?ocS}Eii%ﬁ&ﬂ%o@dgo" Ltd, published March 1, 2001 in
e en

Japanese. I'f'e disclosure of each of the patent

appl i cati ons, patentsg ggd Euﬁlt&&tions.referred to

herein is incorporat Y e. Conpounds
suitabl e as kinase inhibitors are described.in

Co- pendi TH BYRHSE EERAHTIACl eS8 PR PP oS E CommoBpds useful as

20Serdigdse MhibifdR¢ S3fiedhdivelyN S @miponentdod %_fe@ﬁﬂd&@ iRthe #hhels of
is herein incorporated by reference. There are no
pr dinase sihbitoibswn net hods  for manufacturing

DY A5 S Pl RS AL YB G Us
patent application Serial No. 09/573,829 filed May 18, 2000, which is commonly

assigned with this application. Pyrrolotriazine compounds substituted with an acidic

25  group reportedly having sPLA,-inhibitory activity are disclosed in WO 01/14378 A1l
to Shionogi & Co., Ltd, published March 1, 2001 in Japanese. The entire disclosure of
each of the patent applications, patents, and publicatioris referred to herein is
incorporated herein by reference.

Compounds suitable as kinase inhibitors are described in co-pending and

30 commonly assigned U.S. Application Serial No. 10/036,293, the entire disclosure of

which is herein incorporated by reference. There are no previously known methods

for manufacturing pyrrolotriazines, which form the core structure of such kinase
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i nhibitors. Desirably, useful processes for producing
such conmpounds would utilize commercially avail able

W@ materials to mnimze costs, and wouPdI/EE®03/035220

10t owh’al%tcdncmﬁlﬁg (35

15.-

20

25

reduce the reliance on nore toxic reactants, while
mai nt ai ni ng acceptabl e product yields. Such processes
ar énbiibgorsi bedirably, wskml pededses for producingmelr yornpounide would utilize

I nvention ent].y cl ai invention is dire d,

| 1 Sl fv A ER S e alrE o sie S pad sopl] 418 reduce
PY rth® et VridnBict8x ic @8k 4n®) wihile GhtGhtaliynd a&éﬁstaampmwﬁelds.
a pyrrole wusing a hal oani ne, referably chloram ne,

as Sush pogestes Riedleacyihed and glaimed hereiad 10

pyrrol e-contai ni ng conpound may then be cyclized to

forma pyrrolotriazine. In one aspect therefore, the

i nvention conprises re8ain of Alé Iventiognt ai ni ng

compound of Fornula IV: A R3 E%( DR2 NH 15 IV

V(%(ez))elR:T' RITHe r&%h@f&lﬁﬁ'né‘cf iﬁ%ﬂﬁon% Hﬂéote&(a'i@bllﬁ?)’ispe%'amethod of
os(f@)ngm thcymh@pmqieﬁh@ta@mgmgcm prodaret| byrfitst awpjmating a pyrrole

neaps BRGNS vl toufgine, p O amii Riens, Thaempata

E&Yﬂd 198y teh be @folized @F formed BirRAYShYiGe. In one
gr oup, of which may be optionally substituted, and

t h@spegk Q@E?f‘l’&;' the |nsvea@9m RIBDHSES APACHNK § PyTeleytontainiag kgmppound of

het %glvo or cycloal kyl; -SCH3, -0OC(=0 R21,

-S(= , -S2R22, -SOZNR24R25, - Q02R21,

-C(=0) NR24R25, -NH2, -NR24R25,-NR21S02NR24R25,

-NR21S02R22, 25 -NR24C(=0) R25, - NR24CO2R25,

- NR21C( =0) NR24R25, hal ogen, 4ro, or cyano; Ais

sel ected from R2X or E, X is selected fromthe

group consisting of -0- PO -, -S, -S(=0-

-Sx@-, -C(=0-, -C02-, RMNRID, -NR1OC(=O -,

-NR10C(=O) NR11-, -NR10C02-, -NRIOS2-, -2 WD

2004/ 043912 PCT/ US2003/ 035220 - NR10SO2NR11-,
S02NR10-, -C(=0) NR10-, hal ogen, nitro, and cyad¥, or

X i's absen%lﬁ and E is an el ectron w thdraw ng group;

RL, take lubgether with A, can forman optionally

S ubst | t ut & iSRldetadtfeshn O, alkys akilkyll O, QOOBIRC OC(O)OR;,
OC(O)NR;'R;", OS(O),R;", and OS(O),NR;'R;", wherein the groups R;'
and R;" may each independently be H, alkyl, aryl, aralkyl, heterocyclo, or

cycloalkyl groups, or may be taken together to form a cycloalkyl, aryl, or
heterocyclic group, any of which may be optionally substituted, and the
group R;" is defined as an alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl;
—SCHj3, ~OC(=0)Rz1, —=S(=0)R22, —SO,R2;, —SO;NR24R55, ~CO2Ry;,
—C(=0)NR24R35, =NHj, ~NR24R25, ~NR21SO,NR24R 25, -NR51SO2R 95,
~NR24C(=0)R25, ~NR24CO2R35, -NR31C(=0)NR24R 25, halogen, nitro, or
Cyano;

A is selected from RoX or E, where X is selected from the group consisting
of ~O-, ~0OC(=0)—, —S—, —S(=0)—, —=SO;—, —C(=0)—, —CO,~, ~NR;(—,
—NR;¢C(=0)—, —=NR1(C(=0)NR;;—, —-NR;0CO2~, ~NR10SO,—,
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or heterocyclic ring; 5 R2 is selected from (i)
hydr ogen, provided that R2 is not hydrogen if X is

WO B{02@)3912 - SO2-, -NR10CO02-, or -NRLOSO2-; (i ikpCHUK2003/035220

al kenyl, and al kynyl optionally substituted with up to

four R26; 10 (iii) aryl and heteroaryl optionally

substi t ut GNMOS@zNRnFO-$®ﬂﬂ§10R2-7C( QONR)o-h dbkiges, itr®) and cyano, or
and cycl o§é 1%@?0&)“ %laQUbSt'tUt ed with keto_ (=0,

up to thr 1S ARSI HGN VI HBIRE CBOUPe AT Br’lt@@?@ together
of 3 to b ; )

O al kyl %12?%, %}‘1 i%hﬁgﬁopQBna(lN sub&ft@eﬁ@atﬁﬁ%)deor%%a@d aromatic
ORb' OC(@)hNRMCl;cﬁﬁO) Rb', OS(O NRbRb' and Rb

and Rb’ ah@t .each i %e%?ndently sel ected from H, al kyl,

Saral kyl , 3P 3} oY%t cycloal kyl, or Rb and Rb'

together forma —Q(=0)—
group; hO\A/evcreﬁr R2 is a gg%f?wdéd%gatmm@og%é&{nﬁt%lg osr( O
cyano; 20 R3 is sleS&th—eeINRﬁmzH oﬁ}NRQ;s(I;@ al koxy,

al kyl, C1-C6 perfl uoroal kyl,

per 1 uor oal kyH) c\Aindealksayl,’ H@%ﬂﬂﬂt@nﬂb}f%ﬂbwmmd with up to four
aral kyl, acyl, carlp2 koxy, carboxam do, cyano,

hal ogen, am ne, substituted amine, N2, OR3', CH20R3',

10CH2NR3' R3", GZHIBSR&'ryl aW(hél)eRﬁtryl oPaOMIPRAYstituted with up to three Ryy;

OC( O) NR3' R3" $ NR3' ", .the R3

and R3" group®la géé%cﬁ’c rﬁﬂ‘gﬁé‘ %ﬁm) ‘iptllqnaji? gypptitugag with keto
aral kyl, heterocyqko), uphsigat Ry, an&br ﬁz[v)ﬁll a Eﬁbo@egba?vbndge of
when taken together may forma cycl oal % aryl, or

het erocyclic gr ouétoa‘rﬁﬂrbﬁn APIEPrmay be optl onal | y
substituted; R7, ﬁ%ﬂ .
i ndependent | )&s el ect i{ 1gg@ﬁz L;‘?‘Falkyl halo, OR", OC(0O)

15substituted al kyl R"arqct(o)smj’stc»@w)embabeOS(O) RY, OS(O)NRbRb

het erocycl o, and substituted 30 hetero{#cl 0; R10 and
R11 are | ndependeﬁ‘flfl% %@Bct%%erR@qW cgifrclegtpd fiom H, alkyl,

ychoal kyl. subst FTUCRN SRR o RRULIE ] apd R fogether form a
"3 WD 2004/ 043912 cROTIE2 OSBAGSEBEClEgbapi Hastewd: Ry is absent if X

het erocycl 0; R22 i.s %el ected from al kyl, substituted
al kyl, aryl, substiid0&a BHQIo cFl%r ocycl 0,  or

20 subst i t & edsdhie¥ 6 H, ©H, C;-Cs alkoxy, alkyl, C;-Cs perfluoroalkyl, -O-(C-

25

30

Cs) perfluoroalkyl, cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbalkoxy,
carboxamido, cyano, halogen, amine, substituted amine, NO,, OR3', CH,OR3',
CHoNR;3'R3", CH2SR3', OC(O)R3', OC(O)OR3", OC(O)NR3'R3", OS(0),R5',
and OS(0),NR3'R3"; the Rs' and R3" groups are each independently H, alkyl,
aralkyl, heterocyclo, cycloalkyl, or aryl. Rs' and Rs" when taken together may
form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally
substituted;

R7, Rs, Ra1, Ry4, and Rys are independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heterocyclo, and substituted
heterocyclo;

Rjo and Ry; are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and
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R26 is selected from hal ogen, trifluoronethyl,
hal oal koxy, keto (=0, nitro, 5 cyano, -SR28, -OR28,
WO NR2BFR®, - NR28S02, - NR28SO2R29, - S02R28, PCT/US2003/035220
- S02NR28R29, -CO2R28, -C(=0)R28 , -C(=0O NR28 R29,
-OC(=0) R28, -0OC(=0)NR28 R29, -NR28C(=0 R29, .
- NRZSCOEP%Z@tutﬁNhQHOC#WD al kyl; aryl optionally

oo ona 5 M S0 P Ly St ot

R27, or onawbstignted baédooyeig;ar bon bridge of 3 to 4 10
car bon atons;_ and heterocyclo optionally substitute

with ketfes {sseiﬁcteé fkon Balogegy ggllmeﬂnetev hak?ﬂk@% keto (—0) nitro,

Sko6 and BB P Re A ope L RSO e O SORas
hydr 09en.SABNRYIR 5oL KOIRLE, —C(aoykzg , 3-0?4=®)NR28 Rz% —OC(=0O)Rys,

C3-7cycl oal kyl', and C3- 7heterocyc|e e taken
t oget he FQ@(=0)NRas Ros C3N Rﬂ&%@ﬁby,ﬁ%stélﬁHRm eNeOH, eNeD-alkyl; aryl

E\)FZJSt gntd \ﬁgg?ah]& %{tﬂutﬁaﬁ Rvgﬁvin%rt]a [tjhlr%%éS S}ltjf‘ggag tl@ﬁgnmytsﬁbstituted

hal oal kQxh ket6(£@) onelt B R@Tbmawﬁg/g ER%Yn- cﬁlbls@wdge of 3t0 4
aIkyIthlo phenyl” benzyl, phenyl oxy, and benzyl oxy;

I0R27 i s sethentatung; mhh@tbnoyyclo RBtzonaélm@ub}IlMadl rwuh keto (=O), one to

bst i d h h
aroup i SuEnBEphaR § CebPEERRT Priged WET BLEHTES abh wherein

hal oal kW,s ardfR hadr@edckandepeidentl9 seleptad Gronx @Rs&gen- AAalkenyl,
-NR30R31, -NR30S2, -NR30SO2R31, -S02R30

- SCPNR3 @Rf;,laralkm §R3qyclqat15(yl- @1)1113@‘@ 7th@@ _mleNp?g gry be taken together to
- 0C(=0)
 NRa00h3TAL2 CRAF RS Hig e R ToL Bty dp fum fs optonaly
15het er ocyubsitlmted withaptto omabf sikgly h)]kbxh;tlulnzéugam bdlo@kyhaloalkoxy,
hal ogen, dr oxy, al kox hal. oal k al koxy,
e o oty Bifhin B30ty O HHGH0 R YgeHzy s phenyloxy,

[ ndepen@gm)gﬁﬁ ected from hydr ogen, aI kyl , al kenyl ,
aryl, aral kyl, " 7cycl oal kyl, and heterocycle or may
be t akeRoat xsg;elehf@dﬂom ilbylaRam a@BCwaﬂesﬂ@ubﬁéWﬁ@Wltame tp three Rsy,

|_ ?I;SI ec&ﬁhed fr om %ﬁ% &J%dﬁﬁ’_{% r\?\tﬁer X dfrc%_gﬁog\h haloalkyl,

20each i nﬂﬁ]@&lk@@ﬁtdm‘o %%IWLSR & L@mg?-,i lsmagdmt ER30SOR31,
or unsubstituted CI al ky aryl or h ogenat ed
al kyl ;  wSObBR@ht-BOAWR B 31, HOLRe, pCeR@ise -I(=a)NRidRah| e
base, to form.a conpound of Fornula -4 WO 2004/043912
PCT/ US206%159380- U= HoR m ~-NR30C(=O0)Rs1, ~NR30CORs1, and a 3 to

7 membered carbocyclic or heterocyclic ring optionally substituted with alkyl,
halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano,

25 wherein R3g and R3; are independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Csscycloalkyl, and heterocycle, or may be taken together to form
a Cs heterocycle; and
D is selected from the group consisting of -CHO, CN, -COR,,-C(=0)OR,, or
R,C(O)NH-, where R, and R, are each independently selected from H or

30 substituted or unsubstituted C;-Cg alkyl, aryl or halogenated alkyl;

with chloramine, in the presence of a suitable base, to form a compound of Formula

4



NH2 V. 5 In another aspect, the invention conprises a
process of maki ng one or nore pharmaceutically active

w@eospowrrds ef fective at inhibiting kinase actiRCT/yS2003/035220

having the formula I: RANZ,R5 R3 " NANN' R6 RL
10 (I') and pharmaceutically acceptable salts or

sol vat esvit hereof; wherein RL is selected fromH,

al kyl, aralkyl, ORl', OC(OR1', OC(OOCR1',

OC(O NRL'R1", OS(O 2R1"', and OS(O) 2NR1' R1", wherein

the groups R1l' and R1" may each independently be H,

5

10

15

20

al kyl, aryl, aralkyl, heterocyclo, or cycloal kyl

groups, or may be 15 taken et /& to forma

cycl oal kyl, aryl, or heter o%\ﬁ; roup, any of which

may be optionally substitut the group R1"' is

defined as an al kyl, aryl, %ralw, het erocycl o, or

cycl oal kyl ; -SCH3, -0OC(=0 R21, -S[3=0 R22, - S02R22,

- S2NR24R25, - CO2R21, -C(=0 NR24R25, - NH2, .

- NR24R25, - NR2Z1SO2NR24R25, - NR21SQ2R22, - NR24C( =0) R25,

- NR24CO2R25, - NR21C(=0) NR24R25, hal ogen, nitro, 20 or

cyano; Ais selected fromR2X or E where Xis

sgl ecf g((j EB{; Omtﬁ%%ﬁgec? l{& Cr%j:f?ﬁo @x&gs i&f&ess’o%aﬁk@g’ one or more
%x@ﬁﬁ(lae@)tmally 2ctiNe cRiblNd3G et tiRCTY ikiEBRMIY/ 16342 Abkivity having the

=O)NR11l-, -NR1OCO2-, -NR10S02-, -NRLOSO2NR11-,

-S@mlél _C(=O) NR10-, hal ogen, nitro, and cyano, or

Xis absent; and Eis an electron wthdraw ng group;

or Rl, taken together_with A can forman optionally

substituted saturatefqr M¥saturated aromatic or

heterocyclic ring;Rp R2 Zs selected from (i)

hydrogen, provided Yhat /& is not hydrogen if Xis

-3(=0 -, -S»-, -N or -NRL0SO02-;

A\N/J\

@

and pharmaceutically acceptable salts or solvates thereof; wherein

R, is selected from H, alkyl, aralkyl, OR; , OC(O)R,', OC(O)OR;', OC(O)NR;R;",
0OS(0);R1", and OS(0),;NR;'R;", wherein the groups R;' and R;" may each
independently be H, alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl groups, or may be
taken together to form a cycloalkyl, aryl, or heterocyclic group, any of which may be
optionally substituted, and the group R;™ is defined as an alkyl, aryl, aralkyl,
heterocyclo, or cycloalkyl; —SCHjz, —OC(=0)R31, =S(=0)R22, —=SO2R2,,
—S0,NR24Rz5, —CO3R2;1, ~C(=0)NR34R 25, =NH3, -NR24R25, —"NR2;SO,NR24R 25,
—NR3;SO02R52, =NR24C(=0)R75, —"NR24CO2R 25, ~NR21C(=0)NR24R 25, halogen, nitro,
Or Cyano;

A is selected from RyX or E, where X is selected from the group consisting of —O—,

—0C(=0)~, =S—, ~S(=0)—, —SO,—, ~C(=0)—, —CO2—~, —=NR¢—, -NR10C(=0)—-,

-5.



(ii) alkyl, alkenyl, and al kynyl optionally
substituted with up to four R26; (iii) aryl and
whedogey| optionally substituted with up to PaF/E82003/035220

R27; 10 (iv) heterocyclo and cycl oal kyl optionally

substituted with keto (=0, up to three R27, and/or

ha\HN&o@(ﬂé)Nlhm-,ea‘i‘Rh@ﬁOb* I-aNJR1080,-3 -INR 1 4S QAR R, a8 011¥R 10—,
v) O Rb where Rb is H OH, aIkyI aral kyl ,

haI 10—@1@6@@1&0 a@@}@io Wr@ aq@pgban electron

end mg%‘ ?éf)ec{ R%(e r W Ca}lghrnz%qi%?/l ?ﬁor?aﬁ‘l?rtlubsmuted

h etselumt@d:bxmmatuw@ﬂ aratnagit pr hntemcydﬂo raggd Rb' together

form.a | kyl, aryl or heterocyclo group; however
Sre B @Séeggfé‘ﬁcfg?m X is halogen, nitro or cyano; R3 is

o et PRy o £ S2sc0r -sou

cycl oal kyl , heirLo0y< o ~NRYy$0,-ar al kyl , acyl
car bal kox%, car boxam do, cyano hal ogen, am ne,
d

subst i t diibd atyhealkeuyh andrtsynyl cppiomdly sub@mimﬂmlﬂwp to four Ras;

2T i S B AT Mg R

10i ndependant | )hetel,roc@rbloydnd cyalbalkkyd»puohem}egubeumte@ with keto (=0), up to
cycl oal kyl, oy aizly (53 and R3" when_ taken togeth

may 25 for m 48§ ReoaRWYT bavngp carhpo-Raben BEYE] ¢ @r%%ﬁébon atoms;
any of which gay be optionally substituted; Zis

selected from0O, S or Ny R4 is selected from

substit ted aGO)RawhdreRibsH; O, etkyliatdikyHBG2, DRI OC(O) RY,

2USL1 e S ERIS0Y 0Bl AL QRHLY CRUEF L S

15carbocyclic @ ﬁebmﬁmgﬁdnaeﬂumlec@admﬁm \Nzy(éfeﬂ’lﬂﬁrlwterocyclo
al kyl, or substituted alky rqvi ded that

or S, one of oRay@ealkyd, ror Pak?é‘érﬂ togetherfop axyoloakab guyl or
PCT/ US2003/ 0 I f
Cogethar ui ¢ PRy SGHE %‘.’%ﬁ%“ﬁ i RAt RostttE, mitco or

or an optionakdne; substituted bi cycl ic 7-11 nmenbered

aryl or _heteroar eiln_.in eith C th

subst i t Bl @Fe%%m%eﬁ ¢ ?ﬁglkm» Nex f@?erﬁporoalkyl -0-Cy-
soheter Oa@é bee eFROrRKYcyR1 0 S thetedd S el 00%ryH REMIBAT ddyY tc%alkoxy,

al kyl, oal kyl,” aryl or '5 heferoafyl substituent
R6 is sem@ox@mdbr cﬁmw@iqggemnuab kopbstitutgd gmina, INE2b, OR3 , CH20R3',

het o1 ooy ORI HTH R HENST RSB iR osonrs,
and OS(0),NR3R3"; the R3' and R3" groups are each 1ndependent1y H, alkyl,
aralkyl, heterocycle, cycloalkyl, or aryl. R3' and R3" when taken together may
25 form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally
substituted;
Z. is selected from O, S or N;
Ry is selected from substituted aryl, aryl substituted with NHSO,alkyl,
substituted heteroaryl, or an optionally-substituted bicyclic 7-11 membered
30 saturated or unsaturated carbocyclic or heterocyclic ring, and Rs is hydrogen,
alkyl, or substituted alkyl; provided that when Z is O or S, one of R4 or Rs is

absent; or



acyl, carbal koxy, carboxam do or hal ogen; wherein the
car bal koxy, acyl, and carboxam do groups are

W@piososail y substituted with one or two substiPCENS2008035220

groups, each of which is independently H, alkyl,
aral kyl, or heterocyclo; R1O and RI, are |ndependently
sel ect e@lttmmdiy,&@érRs t@ltdnybgeﬂmbmh Z o alabpty(}nally substituted

aryl , sub tltute bstl

Soel bar BB SrabicEReR b wo S Ykl 7t RbRRHb Syt o heseroary;
R7, R8, wiékin B%itheﬁﬁﬂse Zbsubk@tutiosl epmed@}ﬂtok me&ﬁb@ﬁt afll or
from hydr ogen, al ky 15 substituted al k

yl
subst i t BeEEPaEYlynay tr?el%Ye% Boylduged %N&S%B&E?C{ %Jkﬁéldcycloalkyl aryl or

sheter OCY]‘é{eFoarg%éb tﬁ%&;‘ﬁl ected fromal kyl, substituted

al kyl ut’ed aryl, heterocyclo or

substi t %edsdlﬁﬁﬁfi)myldﬂydrogaﬂ&lk}& sanbktﬂ:uteddll&yﬂ aycloalkgl) ery],
trifl uoronet hyI hal oal koxy, keto (=0, _ni t ro, . 2Q

cyano, Sappignted asharalkylrbasirogyclo, npbigod hetrpesyclep Ry Rs, —ORy,

Rgg R-Z?ﬁfy—ldjs g 07&3%&%?}@@&& %@g‘% thgqf&zb?l&l% 8acyl, and

- NR28 COR aid8xarmilo@rbups I”dreﬁb;&idny]ly sudrstitutedopith onmbll two substituent

1023? onaléigssiised ol tbich s ierroden b b el orpeigereio:

15

or ﬂ?@ﬂmu%@ﬁiﬁgﬂﬁd&ﬁ[}b&[&@a‘fﬁﬁﬁ h?(firogeﬂ QI ?sﬁbstltuted alkyl,

car bon atons; and het'erocycl o optional suBstituted
W th ketagll(su@)t;tutaderylmyclda}ke'é sEbsTitutod cyrémlhg keterocyclo, and

carbon-c i.d f 3 to 4 carbon atons; wherein

R28 and® ‘%fg%g?‘gﬁeé?%ﬁ (i??fdependent ly selected from

hydr ogem,, RY, |Rél Rﬁ'ah@%ﬁk are iddependeatiglskittted from hydrogen, alkyl,
C3 7cyc|oalk and 7heterocycl e, or may be taken

t oget helsubseéltut%@liwlamaé Sybsisted élcyyae@roqyﬁ@ IS h

R28 and 5%9 &a turn is optionally 30 substituted with

up to tmo Pkyl, al kenyl , hal ogen, hal oal kyl,

hal oal k®§y1$ sekeytad dronnalkylo sutatitunsl, alkyl dargk yubssibitedkyryl, heterocyclo,
aIkyIthlo %l benzyl , phenyl oxy, and benzyl oxy;

and -7 \91)5 9CHSE9F/ US2003/ 035220 R27 i s

sel ect e@kz{ e @leauf Yrom {B3eenfublordedth hﬁg{samie&xy, kétb@4dO), nitro,

with one'to three R32, wherein eac group is

20i ndependgaxiol ¥SBg| €ORey —NBQgRﬂaJrNigﬁﬁQz,h-d‘ﬁRvﬁS @yR 29, —SO2R s,

25

30

Paleglsggx nitro, CXar;g_ -SR’ 8’_ NRig(’)R31E ..
Ot Bl e it 3 o

7 menmbe bl REseltbE with oRe tEeIhesyR),| Sycldaligl ogﬁdrﬁnﬁ lshbsumted
substituted wth al kyl, hal ogen, hydr oxy,

hal oal kyiith keta(e@)-kgyo thiee Ry, Oriving, 2 G Céy%a%on Cbridge of 3 to 4
carbon atoms; and heterocyclo optionally substituted with keto (=O), one to

three Ry7, or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Rjs and Ry are each independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Csscycloalkyl, and Cs.7heterocycle, or may be taken together to
form a Cs.7 heterocycle; and wherein each Rgg and Ryo in turn is optionally
substituted with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy,

and benzyloxy; and



10

15

20

25

wher ei

n R30 and R31 are each independently sel ected

from hydrogen, al kyl, alkenyl, aryl, aralkyl,
wEXodoydinal kyl , and heterocycle, or may be tak@mnus2003/035220
together 10 to forma C3_7 heterocycle; the method

conprising. a) reacting a pyrrole conpound of Formula
IV: A Ry D seReted from akkyl, Rsz,ahé Ceialkl subdtituied wd epedo three Rs,,

as defi Qﬁger%?%é/ : gr%&% ik %@Eg,f 3! gé%gga hg{% 16%R, haloalkyl,

consi sti

RgC( O N'ﬁ"aloa%@&eig?& @b, RERaY, e—(ﬁ%{-},h_NRg)RQﬁ nmsg%i_—ﬁégmsoz&h

sel ected from

al kyl ,

substituted or unsubstituted

aSyRey, —SOalNBgRa g +-€D-Rhk HC (=R, - Bl=an)BRsR3;, 1 n

the presence of a suitable base, to forma

Sof For nuiOCFORsrsOC(=ORR R, MR:0GEORs1, 8N§g§’82‘§23 and a 3 1o
2004/ 04 . . i 7i . .
compoun ?%E%% ?%%g\g%g%gﬁﬁg Oﬁ? : lc&}g%(&[ﬁog%wé%sﬁﬁm&‘mh alkyl,

5 c¢) hahabgeathydgxlyhdkeonhaloaliityl/haloalkbry,mitko,cating wa dyano,

VI

R3 Hal .
wherein R3p and R3; are each independently selected from hydrogen, alkyl,

alkenyl, aryl, aralkyl, Csscycloalkyl, and heterocycle, or may be taken together
to form a Cs.7 heterocycle;
the method comprising:

a) reacting a pyrrole compound of Formula IV:

wherein A, R; and Rj are as defined above; and

D is selected from the group consisting of -CHO, CN, -COR,,—
C(=0)OR,, or R,C(O)NH-, where R, and R, are each independently
selected from H or substituted or unsubstituted C;-Cg alkyl, aryl or
halogenated alkyl;

with chloramine, in the presence of a suitable base, to form a

compound of Formula V:

A Rs
TS
R1 I\‘\
NH;



N ARLN NIRs VIl 10 d) further reacting conmpound
VII with a reactant B-ZR4R5, wherein Z, R4 and R5 are
w@oodeiioned above; and B is selected fromH, PCT/US2003/035220
substituted or wunsubstituted al kyl, or substituted or

unsubstituted cycloal kyl; to forma conpound of

For mul &)1 . Prgflzirthy compeunde¥te fomn B-onniRerE VIs of t he
15 formula VI11: (R13)n //1 R$.N YIRL8 VIII wherein
Y is selected from-C(=0 NR23-|] - NR23C(=0) NR23-,
-NR23SQ2-, or 20 - SO2NR23/= NS selected from
hydrogen or al kyl; R13A3s\se ec/ye\d from al kyl, hal o,
trifluoronethoxy, trifluorpnetiyl ,RGhydr oxy, al koxy,

al kanoyl , al kanoyl oxy, thiRel, alkylthio, ureido,
nitro, cyano, carboxy, carboxyal kyl, carbanyl, VI
al koxycar bonyl, al kylthiono, arylthiono,

aryl sul f onyl am ne, al kyl sul fonyl am ne, sul fonic acid,
-9 WD 2004/ 043912 PCT/ US2003/ 035220 al kysul fon

5sul f onafl do, halegenafing dheycomneyné ¥d o form %ﬁynwnfi&ﬂiher
substituted by  hydroxy, alkyl, alkoxy, aryl, or
aral kyl, and n is an integer between 1 and 3; R18 and
R23 are each independently, selkatted from hydrogen
al kyl, cycloal kyl, heter c al koxy, aryl, and

aryl / heterocycl o subst ifuged i1

withh one to three. R19, 5
except that when Y is -N 2'\-]/,/le8 is Cl_4al kyl or
aryl optionally substitut

d with Bone to three R19
and R13 and R19 at each octurrence are i ndependent |y
sel ected fromal kyl, halo, trifluoronethoxy, VI
trifluoronmethyl, hydroxy, al koxy, alkanoyl,

al kanoyl oxy, thiol, alkylthio, ureido, nitro, cyano,

10 car boxy gy car Mﬁké&%hng &t V1T 3kt ¥ ERAR BIPAR R L Qvherein Z, Ry

al kyl thiono, arylthiono, arylsulfonylan ne, )
al kyl sul f ony hadrRpere asefined aboxei ahd B &l selpsigh ffiomy H, substituted or

sul f onam do, _an ryl.o wherej.n. each .and{ qr )
group may beun?"\??Ftl?tngld é%%lsﬂ ?Lﬁ’f%é%ltegyor )Illgu?%;(@,tec{a%%ﬂml’
al koxy, aryl, or aralkyl. Mre preferably, the

reactant of Fornmula VIII is: .
to form a compound of Formula I. Preferably, the reactant B-ZNR4R5 is of the

15  formula VIII:

VII

wherein Y is selected from —C(=0)NR23—, ~NR23C(=0)NR 23—, -NR350,—, or
20 —SO;NRzs-;
Rs is selected from hydrogen or alkyl; Ry is selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,
alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
-9-



(R13)n R18 -Cl1+H3N | N 0' R23 15 O In another

aspect, the invention conprises a conpound accordi ng
woeooiosyuta Vi ARZI )CQ D R N NHR V 20 whrCEUS2083/035220

R3, D and Rl are as defined above. In yet another

aspect, the invention conprises a conpound accordi ng

t 0 alifysuoryad, svlfondin{do, SndNidyloAy,NnB eactR3\thay belQirtWék substituted by
2004/ 043912 PCT/ US2003/ 035220 wherein A, R3, D ai?-fgjegl
ar dvdoxyetlkylettkarp eyl anpsalicrly @it B Sranriplegerdictwestph ey

a [ :
TR G pSnpta ot Mboan
abdeterocyclonalraxy.iacyll and aryeetérooysin substitptedwitteeneatie three R,

i mproved net hod of prepari such —conpoynds, n . )
ScorfarRifhat 3/hsp ﬁfe}s MR rS e s o YL an‘iﬁat‘%PBHg\%fy sybstituted with
reacﬁle'tdthr@evﬁlgl e pyrrole starting reactant. The

reaction using chloram ne provides an

Ris and Ry9 at each occurrence are independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,
10  alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
alkysulfonyl, sulfonamido, and aryloxy, wherein each R;3 and/or Ry9 group may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl. More preferably, the

reactant of Formula VI is:
Ri3)

“Cl+H;N o)
15 O

In another aspect, the invention comprises a compound according to formula

V:
A Rs
R1 N\
NH,

v
20  wherein A, Rs, D and R; are as defined above.
In yet another aspect, the invention comprises a compound according to

formula VI:

VI

-10-



am nated pyrrole in acceptable yields while avoi ding

the use of nore hazardous 10 am nating reagents. In
w@emwkioewt2 t o the use of chloram ne, for exanplBCT/U$2003635220

been found that am nating agents such as

di ni tro-substituted phenyl hydroxyl am nes have been

d e twdierdim &gl Re,0D laad Bx pleossidefinedaatdveo pr oduce

di ni trophenal s,. ich are known toxic by-prodyct

(s, B Bt ufobr £ Pt Ao mbiA aedtidh D16 Formuta v
hydr oxyl am ne- O sul f oni cnaaci dH4dlHOSA), gave inferior
yields (10-12% . Am nati on.of rroles using 15 .
oxaziridines al so gave jnferfor Mesults. Attenpts at
nitration of the desired NQ| were al so

unsuccessful. In certain ef ¥r eBs enbodi ments, the
present invention is directed to a nethod Y naki ng

py W RZI Cc roula (I1): (RL3)n /
Py VB A R R RE AR AR5 (119, and
5pharmaceutically acceptable salts or sol vates thereof,
usi ng tlfq?paf_oremsnt,i oned praqcedure for conpounds of

f or mul alf PeiHER et the inyentigp Psoyidesgdgypsoved method of preparing such
P / ' i | -
chfntfg ’ C@%ﬁ%ﬁ@@m%a th %th%ﬂn%gbﬁéjnfvb%%llnﬁﬁ‘xlaﬁ&%( of ;grl:eﬁdﬂy

; RS 1's hydrogen or yl; _
sekedlabld fyroie st@tin@yddeRat., ThaiRagOnGingRhpramiRIg8Sddes an

or -S 3-,. 0r - NR23 Q..,5 R18 and R23.are

e BT PR AP Gne Vit eyt lechySioga (i of oS hazardous
10 hetighiaeme réhgeits K BXyontiakith the W@ of EBIdFAthing Tor exam%e, it has been

aryl /heteroaryl substituted with one to three 9

ex e thptaminating agenRsubas.diniegubsitaed phenuhydsrxylanyines have
opt| . ti.t . WM .
DAL R B0 0 MEFDELE, y PpaHoun
al kolic brptoalucts (MSDS)o Quhertantinatingtreagehtsenaines liydroxylamine-O-
o Rt o K B BRI o of e usig
15 CabRoXN@hkyliso SARAYbr reRhIkOMERERO MM itraticH d0thd BEsHBA pyrroles
arylthiono, aryl sul fonylam ne, alkyl sul fonyl am ne,

s uwfeenileo amﬁudc,:qssfél.kysul fonyl, sul fonam do, and
aryl oxy In g@r%ﬁr? ﬁr%fe%%%%m%%ﬁin?e%gs[, le p@%s%ngfn%gﬁio%g dfEcted to a method

of making pyrrolotriazine compounds of Formula (II):

(Ri3)n
//|
Rs< \ /RIS
R, N Y
~ N
AN\
N~
\N)\Rs
R;
20 (D,

and pharmaceutically acceptable salts or solvates thereof, using the aforementioned

procedure for compounds of formula I wherein:

-11-



further substituted by hydroxy, alkyl, alkoxy, aryl,
or aralkyl; and A, Rl, and R6 are as defined above for
w@ospowas of Formula (1). 15 Al so included i nP@TES2003/035220

invention are the salts, solvates, and stereoisoners

of the conpounds of formula (I1). Detailed

Degglid ldcred fafm H, efkgt, 1GH, Erdﬂqd;@ﬁmrNH’zf the I nvention

The |nvent| on ¢ rises, in one aspect, a nethod of
0@@%@3&& otriazine kinase inhibitors using a

su t rro A} - or-

Ac %@S%l‘égé R e R S P P R - BONRas, o

MeNREC(@Opyrrole is reacted with a strong base, then

ted t hal b
5 o hon 8 i i om oS o S Erdsdrlp e anL
I n It_;@tet gﬁ‘l'aﬁd Hyl/RPERIat sﬁl%tftﬁﬁ@d w1tﬁl<!>ﬁg tPhr& RE! exchPBlhen Y is

uene, “wat er, ‘DWVF, d DIVE, however ot her
25 N3-SRy Cahedbylhne and e;itloﬁléﬂig sulmnulted withpmo tuthree Rio;

CoRua i R o FcBroreTeRcs S e SREr s ory A, halo,
f u'iﬁﬁﬁroﬁl@@l%ﬁf gnflﬁ gtoﬁgm ;g@lﬁgd%&gfﬁﬁ@xy Qikhﬂcb}tl?imanoﬂoxblsthlol

al so recogni ze t he rrole can
10 u s etkyithioapridog aitioo Aganot ¢reboxyh aarb@wlkyk,@taﬂnmw @llfczmarbonyl

o gy Bich; Rultidne, At RSHE. HahIfebsihe. Gifieat

r eafdyk@fshyl, @ﬁl‘foﬂaﬁﬁ&b tandnrflbey, f\xﬂfef&ﬁ b4oh ROk agd/br R@rgroup may be
6- rrenbereg rin structure adjunctly connected to the

py fvidhes subsﬁgltec? yphydropn elyb 48wxy, e Umaliol2od5220

Li s I used to
dede gt Ry 8 e g AR AbbLERE Bl Ridk B RalriTEn e
15t he t er rgs@mchdeyinthe inveation hreahigdadtst sol waites, and stereoisomers of the
specification, unless otherwise [imted in specific
i nSPERewads o fferayla aﬁdi vidually or as part of a larger
group. 5 The term"alkyl" refers to straight or
branched chain unsubstltuted hydrocarbon groups of 1
to 20 calmtaxilesd fm-ﬂ. : éfle badimentsef the dn¥ention
The expression "l ovver aI kyI refers to unsubstituted
al kyl gr odps imfention oornpmm,burmnaasmst a nvitleodd of eprsiogi pt
is used wth referenc an oot her agroup, th
20 B BRI AR RSE s SriaRe bty Sk B dett Rragfiting
t h?nﬂ&‘?ﬂpAWdﬁhg% 8értain pREertl dibddindds kthe nddhod, a pyrrole is
i ncludes a bond and al kyl groups of 1 to 4 car bon
at gerstedThith 2 sirong hash $hent amiaated URipE a reastize Balpgming, piefeyably
gro subst d Qne Is § :
Ser BB nEr SHEARET 2 sl ot psrftBlsh HBR or aprotic solvent
al kasoM ethed! MITBRY THFQItdiﬁsfmybv@vey,,DMFi NP aaylIDviEnhowever other
aryl am no, aral kyl am no, disubstituted am nes %
d to form a

25 whiseherRaiay alsmDegised bLhs ESUARS PECECISE Send
al %olo@iéﬁ neVonBifthEWternflile) %%Q;%ptmnally be further reacted to

form the kinase inhibitors. It is also recognized that amination of the pyrrole can be

used in applications other than cyclization to form pyrrolotriazines.

As used herein, the terms “cyclized” or “cyclizing” are intended to
30 encompass any reactions that result in the formation of a 5- or 6-membered ring

structure adjunctly connected to the pyrrole ring.

-12-



15 aroyl am no, aral kanoyl am no, substituted

al kanoyl am no, substituted arylam no, substituted
w@e@ikerrey| am no, thiol, alkylthio, arylthio, PCT/US2003/035220

aral kyl thi o, al kylthiono, arylthiono, aralkylthiono,

al kyl sul fonyl, aryl sul fonyl, aral kyl sul fonyl,

sul f onami dasted belgw aﬁ‘iﬁé&ﬂ&ﬂﬁtiomtdfsmﬁom tenlnsmdeﬂw desceibe this

ni t.r o,

su Bngnpgi{ aﬁﬁ@g l%%éﬂ%()}{% a%p %ﬁw |ag ﬂ%ﬁ%ﬁﬂd throughout this

COvplediAd deivh, @lest dBREwIE endtddne Fslﬁec;ﬁb akt8ndedeither individually or as
substituents on the nitrogen sel ected from al kyl, aryl

or part#f Ryarger giPWoxycar bonyl , aryl, substituted aryI ,
guani dino and substituted or unsubstituted
Shet er ocyihedsm ‘QlicH” rederis helstraight or biatakesl ghiain dnsnistituted

t hi th I i dyl L dyl id

andSoRERPR BN LY L EALCR b NomaBHEleEY § oY eipt Hloms. The

f u fekﬁ%ﬁs@rUﬂSﬁvbi Alk@d refeds ttuhsubstiired 1181 akdayps of ltk 2%Mrbon atoms.
%“ or aral kyl. 25 \Wen the termalkyl is used in

bt 3 BIDSGHRLES Bsed it refreneg to awm aliyl ortushesrEseym: thsesulegaript refers
| f ”
botﬁé% AL b Tl B Spde d E R 138 ) Gl

10 br dudinded a(hbn&‘ancaalgm grohpu of.1 tonrt dakisoncasas.of
substituents, as in "substituted cycloal kyl al kyl.," the

al kyl pahtit@h @hbitit@e@ YD BRYs to eyl @foupub&ituted by one to four
branched or strai ght chain, be substituted as recited

abéwtltwtswlegtﬁéitqm haledhysirep, alé’-%w [9%0 éﬁ@) sikappgl, aryloxy,

Eﬂ{?ﬁ%&ag oup. %ﬁ{é{la?ﬁ m %ﬂln%dé{é &1?&90541125@: nes in

f I m&dnch’thc: 2ahline substitubnniraelarred fran Bﬁrgl aryle arafkyl; alkanoylanuno,
2004/ 043912 / US2003/ 035220 he term"aryl" refers

13 o aFRyfERIPR %@%M@H&g}u o St&tlfsﬂaﬂqaeosﬂmcatbasw tegh ayigaino,
hawﬁauﬁe& &aﬂ(&]&ﬁtﬂ%e @ﬁcﬁ”ﬁ mus 1&w Grd1Ry 1Hi& rutgﬁmo
as phenyl, naphthyl, bi ph eny y grooups
Wherylthismo aarglkyitkionaadityilsulfions, aleylmlfonylnga}kwlsulfensdr yelfonamido,

b bst The ternt substl ut ed ar
et ar SOPHERMES suTop-aiad Fifh B SAobithy iy 5. coNEL
s U bstistitutedasbamel @t %NH@IR}/I@CKWHM?IU @SINH&ER‘?I &l de¥ds where there
hal o, trlfluoronethox trifluoronmethyl, hydroxy,

20 aI RSO SHPstRRNg on the Rl&rﬂﬁyn sslscted fromalkd) 2yl eraralbyl;
kltsxth 05181;, af daslulﬁéf @2l AR V%Hahﬁﬂfbyzlnﬁ%ﬂﬁztutte@ bPlnsubstituted

(0] nitro,
c ahd:tevo;zwlksy suchcarihdotyll 1mm1himi)<1y ﬁnylbﬁmd}'l thibrkolf, pymsimyt pyridyl,

aI lyt;ugid%mﬂ }lg élgiri %’&\ﬁwg yllllgﬁrﬁn&l%gf; il glgfﬂ(}%-hseﬁnher substituted, it will

SUBS iviith WERA M I ot bRy substituted by hydroxy,
al kyl , aI kogﬁ/ , substltut ed aryl, substituted

25 aI kyl " oWhgn d@t’m alﬂyblstvéﬁdnn conadtipn’ Wlﬂleérmﬂs%rtgmv@na&amyl

étglio?}?crll %Iﬁ Ef lé){l@?ﬂ_lo éﬁ%ﬂ%‘%}% gdgngﬂ%cg %lﬁga 1sgl?ondeg directly

St ﬂ@(b@'htan&hhlé}jl @roupfvhich may be branched or straight chain. In the case of
substituents, as in “substituted cycloalkylalkyl,” the alkyl portion of the group may,

besides being branched or straight chain, be substituted as recited above for
30  substituted alkyl groups and/or the connected group may be substituted as recited
herein for that group.

The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.

-13-



15 the case of a "substituted aral kyl," the al kyl
portion of the group nmay, besides being branched or

W@ oaiogit2 chai n, be substituted as recited aborer/i82003/035220

10 ¢ o AEVASOHiOR

15

substituted al kyl groups and/or the aryl portion may
be substituted as recited for substituted aryl. Thus,
t he R RThRtddm Rryie teffi:rsm@tﬂoanq}clhy 0§ btmcliid arbedtibBydrgtdibon groups

refers tothe rou wher ei.n ch rou e
hy 87688 R 192 ﬁér?}’oap &SR ﬂ%f‘elil%%:P%rHO?’rS& %ﬂ%yf) ﬁgnﬂg@ﬁ Biphenyl
Cy%ﬂ&’dl phéy1 %\:Jur PR, VAL AR arfy Rls@¥Mituted, @ENnn@bf(bﬂetaPﬂQnay be

phenyl,” ben phenyl oxy; and benzyl oxy, and ot h
grsulpssttmgl:lted above. At Ieast tvvo of these "R groups

shoul d 0 e at | east

Sthe R 0P GG TE-URyRY SRRt B a7 St B gpe o four
Clﬁﬁbslumé@tsvs@fecteb@ro@h KL @tﬂ)’shtdﬂéﬂ mylngalb ftﬁﬂﬁbﬁﬁqdﬂmxy,

define -CH . The term "heteroaryl" refers to an

ar Gifdrqremgihgl bydoxy.eleomy) dkangyl.@lkangylgxy, amino,abkyfamino,
1
TSR S5l AR RISSEESHENCH o, A Qano
I eaabogyeatbekpdiyll cnbanyl, dkotyeabongln elkyhhubm; aaymmno

containing ring. Each ring of th er o; gr ou
%lalam?eﬁ@%%& iy Som SH%IO and sy igK Yglhe

Or satkkitéhnt ALOBE rRHf b E{u@éﬁlg}&gyd‘r@x 1, Riko%k P! bstituted aryl
at ons, pr o@ll ged 14 WO 2004/ 043912 Jp%wzoog%gsiuzglue s
thambsnhﬂectdkgllormaib;dr of heteroatons in each ri ng is

four or . less and gh ring has, at ea

e om TGS RTEed TR SR Pl v Brorn R BREeY B0 an alkyl

trigfotpl sdeh@s B, WiRYeif et Aky] B6UpymERbdBIAneHedsE sefight chain. In
may be saturate part i all% saturated, or unsaturated.

Théherfiase ol uhﬁ&ut@d feralleyl S tmalk Wepriagen oA EroppERay, besides being
[

bl el OB e RV AL Kk B8 s
t r aad/ot the apgl portionahayde substitakdtas omteﬂ tibr sybstitated ryd. Thus, the

ring but the other fused ring or rings may be
aromati c or non-aromatic. The heteroaryl )
attached at any avai | abl e nitrogen or caf'bo ohp Of
any ring. A "substituted heteroaryl" has §ne
substituents on any one or rmore of 10 thB ri )™
cotqmnt “oiptignallysubssiteted benzy§risfess toThe geawpst i t uBnt s rmyWhefem

or S S A AR ok R B E Ry ol R RRFRgrano,

20 PY hitf), ¥hind) Wy@aRy, YlkoxyslkyltHio, phenyl, benzyl, phenyloxy, and benzyloxy,

25

and other groups recited above. At least two of these “R” groups should be hydrogen
and preferably at least five of the “R” groups is hydrogen. A preferred benzyl group

CHg
&0
involves the alkyl-portion being branched to define .

The term “heteroaryl” refers to an aromatic group for example, which is a 4 to
7 membered monocyclic, 7 to 11 membered bicyclic, or 10 to 15 membered tricyclic
ring system, which has at least one heteroatom and at least one carbon atom-
containing ring. Each ring of the heteroaryl group containing a heteroatom can contain

one or two oxygen or sulfur atoms and/or from one to four nitrogen atoms, provided

-14-



pyrazolinyl, imdazolyl, oxazolyl, isoxazolyl,
thiazolyl (i.e., ), thiadiazolyl, isothiazolyl,

wo eovanydoi2 t hi enyl , oxadi azol yl, pyridyl, pyrazPemyis2003/035220
pyrimdinyl, pyridazinyl, 15 triazinyl and the |ike.
Exenpl ary bicyclic heteroaryl groups include indolyl,

bengatk @20 hihnber dTaREP6HIENS knyéach bBRRAOFRX Of Yeks and each ring has at
benzot hi enyl, quinolinyl tetrah dr0|squ|noI|nyI

i s depst orst Gapen, atgran Fhaitigec-Bngs co ﬂgpﬁ}? Bigyelic and tricyclic groups
' nqﬁ%} oY ?n19%£5708£ Ildlf %Win'd rﬁé’}r oK St nyF I?aiﬂltlrx]'zg?r saﬂﬁféted or

benzdpyranyl,” cl nno qui'n zolyl
Py funedtoyayedi Tiyé mtrBQerf arrdnmj{ﬁur duorr;sl maydopionakdy lseoo:ndab@ bnd the

tetrahydr |noI| the |.i | ar .
S B B S b, e EARAL 3hf which e biyeic o
be Wﬁg)@ﬁlc ust 1n@ﬂl%@ At @b K aroﬁféﬁd: ﬁhg Bl the other fused ring or rings
phen | nyl, xanthenyl and he term

" alnkayrhel arometﬁm@qnearemam Grie lmterwﬂmrh@n@h be pttached at any

hydr rou 20 .carbon at ons,

pr @P’%‘fa}g trgg?rbor%oarbcogr%cgﬁ g%ngand nost pref er abl y 2

to 8 25 cgr bon at v one our dqoubl e bond

The ter B%WCFE‘F@E"%Y% é‘ﬁng etIP ?tbt“%‘HS ar REhIHe 6 more of

lOgr QbPri ?&t&ﬁﬁ i@ GhdNetSRB1 lofou Vﬂe%ﬁ@ﬁfthérﬁ'ﬁ% bé Sdi&fdEHom those

from rﬁa I#rprngf({y %I koxi%pO g | kanoyl , al kano};I oxy,

anireated balmfoahﬁtnmc}’dparmwbam no, al kanoyl am no,

thiol, alkylthio, alkylthiono, alkylsulfonyl,

sul f onamxdmplary tmonpcyclia heteraaylgoonps ivdudeapyytolyl, pyrazolyl,

substituted carbanyl, guanidino, and 30 subsiituted

and unsubstituted heterocycles, including ingolyl,

e gano st | 0]

R T R e N N P ey

py rm';cdlylhzolply fdrari;di,ychleayﬂd oxdikazol | epyriflyb pymzmyt, @[myn@anyl pyridazinyl,

refers to str l ht or branched chai n hydrocarbon
15gr6Uﬁ§nﬂFm 8g?o car bon at ons, preferably 2 to 15

carbon atons, and npst pref rabl 2. 10

atoms, HEFPRETHREYES heterpanyt giopa ’6‘8]’1@5 1ncg>l}%ﬂ@ntz%tpmzolyl
Sugwgﬁidcﬁ&logﬁ E”én%ﬁb)k'olyl rhebtRichyl, aﬁ‘m@iﬂf nt)éiral@"d@diﬁbqumolmyl

tituted by a substituent sel'ected from hal o,
hy qunmohaykbmz;malakdmbbenzoamamyid@kgflnylamrtmfuranyl chromonyl,
| am. ng M. no kano
o) EppRarin beeGhE gl ARRKHAT WRasghh Bmrotogyrion,
20Ni tHRpySNAFIO dih§diokdiidolyd aetaindroquendtiagi dndtthellikar banmyl
guani dino and substituted or unsubstituted

het er OC%Je&fla?y Bicychd Hélél@hb&h grdup§ Mcludeleh@aydlyl, benzidolyl,

t hi azol yl Opyrrollgﬁ/ ﬁ)]}/rld I yrim dyl and t he
| .a tpéh;nﬁulaoﬂmyhncr@@t?ylo aoght 1ri@5' menthenyd asdiherlkeed or
ia ra
Pi ng sy s {}9 tgnst a1el rﬁ?é% Bt %ﬁ%h §ﬁmﬁ¥1851%8ﬁ’é@rggroups of

t 0 2fo 20&fah5bﬁ5atcﬁﬁsr pfdfét@bl\y/fﬂ 161 Sroayboaetdmis, abé mobtysefirabily B to 8
an unsat urated C3-C7 carboc¥%?c ring. Exenplary

25gr satboniaiany, bavisg epoiefepydou eutyl, cycl opentyl,
cycl Ohexpﬂe’term “substituted alkenyl” refers to an alkenyl group substituted by one to

two substituents selected from halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino, and

30 substituted and unsubstituted heterocycles, including indolyl, imidazolyl, furyl,
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15 cycl oheptyl, cycloctyl, cyclodecyl, cyclododecyl,
and adamantyl. A "substituted cycloalkyl" is

weamghidouwt ed at one or nore ring positions w tPCDOE2003/035220
nore al kyl or substituted al kyl groups as descri bed
above. The terns "heterocycle", "heterocyclic" and

" hehi@nyicmzol‘yl,qawmhdglf pynd}d) Iafrlﬁmtlyl}andstm likat ed or

exanpl e LR TR m8orSees TR bian Gl iy eiRartoR eroups of

t 0 2lth JoRARRDNEOrRS, Y&TEiaBly Do 15QaklbnlaeoiiE HAG ekt preferably 2 to 8

tricyclic ring system whi ch has at |east one
hetcathoaims, hawng oaa i fospbipdabends. at om cont ai ni ng

SN0, TS o b0o L EE MBI PIUELS, o IR DL FARRIM by o

hetsebsnm;emlt bedeqedirpmcaid, alydiory, Akdxst slkadsyl rmm»ylla)ay,emhno

0 het atons sel ected fromnitrogen at

;?Q@ @ﬂgml@m flrangylamino, ipels élkz%hlphaékymtl?% elkylsulfonyl,
an r
anﬁulif%%aﬁ*ﬁﬁ? e NG ERRY. A RPN KDl e tlo and
qu atlestititeddr urmh‘esttteﬂeé hetcmcblclo, gg.aupdarelyl Heryl ahteagh ddazolyl,

ter om.or. ar n .gtom Exenplary nonocyclic
lohetpg'f%l&@@ Ifycfl é’éfﬁgm gﬁfglﬁi‘?nm i dinyl, pyrrolyi,
i ndol y| TheYéraz y¥loalk9K ekl a RMaAZQ bt ﬁéﬁmll}‘ FsAAFRbY hon-
i m dazolinyl, imdazolidinyl, 30 oxazolyl,

ox axanatigiayglic hydsesesbas Iilmgfsystem; oxredereblyl contaml@& bltg/B rings and 3 to 7

| oGRARE et LR AR iy RO henrpr Gy carbocyie

ox aﬁigamhmblarpgmeps ﬁhlchn)db pycl@pmpylaéycmﬂutyl cyclopentyl, cyclohexyl,

perazi nyl , oxopi per] di nyl oxopyrrol I di nyl
155. sxﬁg@@mwdoc yi,ecyvbd%ézﬂyel&égqez b@wl eontylo A5 pbsitited

azepd maﬂq{ &3 g%'bpt%g;q% Yhe oPMibied¥ls @d&tﬁe WA dnd %k more alkyl or
pyrazi ny pyrimdinyl, pyridazinyl,
tesmlahglxﬂet(bépiyyl@rymps 'mdlemnrbbd ahdve. t hi anor phol i nyl ,

t hi anor ghol | sul fo t hi I.n

1 3l 0B ST SR CET 8 by B o e ORI coch fefe toa ully
di gatafyed or unsAthteaz @oh&tlﬁ vt noddnbrBhta Wiclic gfbubr R ¥kample, which is
triazinyl, and trlazoly and the like. Exenpl ary

20 pj agdp ,7@%1@@@1;9'@@@05@ Cfl'uligsl liaembeyed bicyclic, or 10 to 15 membered
2, ﬁlc%ltll?c}/lq{i%) f}%tebe%ﬁlﬁh&daq :léélst' oneqm%g%ci‘))ag&hqﬁ 91 %Lst ong caern atom-

benzoxazo nzot hrenyl, quinu I ny
qutershining| rﬂig- Taxis (e termt ‘thateyutyclie agitides héatli;daryl groups as described

i dazol yl . b ,
| 07 g Tk ah B eI D APAD R s hgiom may have 1,2 or
cip 'E@ﬂehﬁi’dms %C%@%ﬂl M¥kogeh rd%?so BX}iIgen aEBfﬁé’ ?‘Jd%}fﬁf $¥tns, where

furopyridinyl (such as furo[2, 3 c]pyrid
25 f uﬂ)@[r@r%eb]apsi suldulrrme]roajom& Gafy latso[omlandj]ymeroxddmgd 3nd the nitrogen

d dol h
3, IEAEOR ARG 185 R D A0 s PGteRy et g may be
beﬁtchﬁ@&(ﬁ?aﬁw‘lEterdh@d’iﬁ@ﬂbz&%xﬂé[tbm benzof ur azanyl ,
benzot hi opyranyl, benzotriazolyl, zpyr azol

d| hy dr oBssRRIErmenocyelidlyeaierotists @rcmpe ude pyrroYldmyl pyrrolyl,

F%ﬁgﬁ? %@%8@ é)?(g%ﬁﬁiz é%m%éﬂng?f %}?(%2@57' ) nﬂ@ggﬁn%ﬁ%nudazohdmyl,

30 i S@XﬂZbl@HmyiohanI isshakolivyl,, isoxapbiyl) yiia£blylythiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,

-16-



15 pht hal azi nyl, piperonyl, purinyl, pyridopyridyl,
gui nazol i nyl, tetrahydroquinolinyl, thienofuryl,

wao biogiedyz i dyl, thienothienyl, and the |ike. APGDUS2003/035220

5

15

20

i ncluded are small er heterocycles, such as epoxides
and aziridines. Preferred heterocyclo groups include,

Wi tahepihyll #piperidonyl; pyridyl,IN-okb-pykidy8, pyrazini, pyrithiding, pyriNazinyl,

-N N N/ N ~N U. .20 \
0 bt gpyTany, wsrplsOy b g otbel Bt B b sl feride.
- O thiafno i}gioglhlyl ﬂlﬁﬁg 1,3-8Rxblaké ancﬂetr‘éh‘%ﬁéilt pid@skothienyl, dioxanyl,

heteroc

al kgdthJ@ZOhChde uh;dtalg'l,dhup@njdstr@@m} abé tiazblyl.and sheolike:

one or r escri bed above )
subst i t ﬁfcgglg %‘%‘%O:gy ngouﬁr%all glgfle g%yéd%cﬁo-Z-oxo-lH-mdolyl
refb%hﬁﬁﬁﬁzd;l?l BB xhAlA, Bir6ihidngs quinuoBamsl, qhiabEiyCcyithelinyl-N-

be substi tuted one or nore

heteroaryl, the reference is intended to_ include
esgﬁénabyrﬁhowawm@mya Heoqwinalinylwbenzvpidazelyl, benzopyranyl,

A1 O 70 s,

| S;gﬁtﬁldp@hdﬂﬁfurb@frfﬂﬂ@l (smcl?]. @s fizof@ 8- g}plyndmyhlﬁmi*oB ]lt-b]pyridinyl] or
tetra I spqui_holine. T er i azepi.ne! refers t
LSBT, AR sl MBALOTRRE Ly L(sagh 6.4+ dhydro-d-
r| oY u'iﬁﬁz%lgﬁ)yl? 'bEﬁﬂ&ﬁﬁ‘la%l?lnﬁeﬂzﬁbokﬁfolﬁeyﬁﬁodﬁﬁﬂyp b&fhofurazanyl,

ri ng
di é)bamtlmepyfﬁh]d b@rzmriahelwb ibemapyrazolyd.ahydrobenkofteyl,

S o G e oo,

a ful safurated or” unsat ur at ed

dihydrobenzopyranyl, indolinyl, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroquinolinyl,
thienofuryl, thienopyridyl, thienothienyl, and the like.

Also included are smaller heterocycles, such as epoxides and aziridines.

Preferred heterocyclo groups include, without limitation:

o D O D OX

3

SRS
0. L

(]

0 N

> T
53 l\w E} % <10
5 £
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15 The term "perfluoronethyl” nmeans a nethyl group
substituted by one, two, or three fluoro atons, i.e.,

WERH0438HF2 and CF3. The term "perfl uoroal kyl "POEESZ03085220

5

20

25

30

al kyl group having fromone to five fluoro atons, such
as pentafluoroethyl. The term "hal oal koxy" neans an
al kogero R havin 2 ubst | t uenlgs

;rﬁa "
; or rat
g i h \Nhl aI ; and

unsaturate- blcycl Cri
g?%l of all rings are carbon. Thus, the term
&%s cycl oal kyl and aryl rings. The carbocyclic
r i ng may Bebsibetihettt@gclien will be Bubstiag€d Wik one or more alkyl or
substituents are selected fromthose recited_ abqve for
cy @radlayl igyaups sl desegibed ghaygd/oFHngRrE ROFhEropRs dascribed above as alkyl
"uréﬁl?sttﬁeﬁ{ed" is used herein to refer to a ring or
group, e ring or group may be fully unsaturated or
parti al [Gnlessoaterwit autlicaief, whet raferendenis ndde tw aspapifically-named
ot her groups_that recited. abov in.c n tion
Wi thﬁtegqgﬁ:gglpﬁ)lr Q?tg@agﬁkt;p referepes iSdnfe RI&?V{% tﬁose systems having

Subsd fnbxihREh Alk¥Pdr nod el ﬁl‘i.llattl% @gulﬁé ands SHURS Qhén%h&%%lmum

heterocycle, substituted cycloal kyl, and so forth, are
as nfigibeoeisioublekongs.i ThigoforeRemplel thatay “ibauindlingy Réers to

SRR ML T T AT TMERT <o el M P

is rngIHBem% af kb dind Qeved atdWiifihg varhawoyiRogntatdEs iNHe Réven
, disubstituted am ne or dial kylamno_ i s -NRgRh,

aI resRfiprehiite including e Eyllyopmeated gf Byspatpddiagepine. |
- NH
(= q)h’/'\"tﬁ(rrrf‘tlﬁlelfgﬁgﬁﬁg gt{gaﬂ(?nélﬁ’ e (ﬁ@gg{ Qpﬁg arfd" mtr&ga'no

IS -SH, 0O1S - ary

T

aI kyl I | is,- Ar
15507 ol HhR R g m%ﬁiﬂom ] e SRgH ek R oh, two, or
- N6 ReoroakdthK Y kS WH,BNTHF) énd @@_{ kirrfé‘téﬁn C%Lhﬁ pI’Qneans an
is - SO2NH2, n|tr0|s-N02, carboxy is - car bany

i s alkgbwiazp hevibg fropyensdodive ey atp@srseeh@) m@woethyl
- C(=0O) NRgRnh, alkoxycarbonyl is -C(=0) ORe, carboxyal kyl
is -Rf ThekrmsthafoahiosyNmeans anNli®RyH2ZoUWOhayengioriesor-n8@e Halo

ar yl.am ne i.s .s nois H' and
o iR PR e s mRloR Rk Do LP T B
dE‘f i ned Tabets “chfbotclizl kda @ sasrated or unsaturated unsaturated

monocyclic or bicyclic ring in which all atoms of all rings are carbon. Thus, the term

includes cycloalkyl and aryl rings. The carbocyclic ring may be substituted in which
case the substituents are selected from those recited above for cycloalkyl and aryl
groups.

When the term “unsaturated” is used herein to refer to a ring or group, the ring
or group may be fully unsaturated or partially unsaturated.

Definitions for the various other groups that are recited above in connection
with substituted alkyl, substituted alkenyl, substituted alkynyl, substituted aryl,
substituted heterocycle, substituted cycloalkyl, and so forth, are as follows: alkoxy is
—OR®, alkanoyl is —C(=0)R®, aryloxy is —~OAr, alkanoyloxy is —OC(=O)R®, amino is

-18-



defi ned above, Rg and Rh are selected from al kyl,

aryl, and aral kyl, Ar is an aryl as defined above,
w@na4k43982 2 or 3. Throughout the specificati onPCUSIPF035220

and substituents thereof may be chosen 15 by one

skilled in the field to provide stable noieties and

C O THLN Byl aAEis HNTIR Y, @ryil figinb iy eNHAaratkyketiac iseeN H-R"Ar,

pyrrol e compound, which may be substituted or .

unslisubstituied enhing ondidkylamingis sNR “BnalkaneymipaisedNHGHIR,

a hal pam ne, r bl hl or am ne, e .pEesence.

of SPGB0 5 N mOIA TR B EgP o R AT ST

am ~NER2Yngr.ouRn : banc iofik Ng-F¥L h8'R —S(=0)R®

Thé gg???%’é%&&é?%@s%o%%g lhaf Rk AMuonE - S(=OR",
5 usiaRgthiatis (5 =OnabaulikytBioso is0-SABOIR - 20 Akylsifdnyl is —~SOwR®,

preferably fromabout 120C to about 190C) and an o

apprpdioaylds e80aAss arylfubfongrains| ie NG Qo Ag, allpydsubtosylaméne is

an oxo-pyrrol otriazi ne-contagni ng.conpound., The. 0xo- .

oy RO el 2SR G BRERE Pr S Hedhito is -NO,

e [ t LS. nt t_ed_ g

R e

25 _pyebRIRMRY b0 SRIAGERET(=0TORY tarbax sl 4R -CO,H, sulfonic

addi tion product of Fornula (1). The conpounds of

Formula (1) nmay formsalts that are also within t;ﬁg’]@ﬂ

scope .of this invention. P ceutically accept: 2
10(; agid lﬁaﬁO@%Mﬁuléwiﬁl@Flsgﬁ— <k>l’*afe€%3§’efi*\é%3 g%l ts and

are preferredgp al though other salts are al so useful,

e.g., in L.SI@LéLLIm[gZ or purifying the conpounds of this

i nyenls an. W | refer @ReREm RYUs amgp@mﬁae@&bd%r Rlisalkyle as

WD 2004/ 043912 PCT/ US2003/ 03522 ) herein are

i nidefinksthboge.i Riand &e ap sehestrd ﬁrmma%ké{i,iaésﬂ, wshasalisil r éy an aryl as
For ITH}IC Cﬁb%kégap%l%if’]?f(ﬁkl as well as conpounds of Fornul a

(rry—an | references to conpounds of

)5t SRS B e o

15 MabyfoRe Bkifiad istheifieli @l gravitle biblahsoigissAndsompoweaidi um
potassiumand lithium wth al kaline earth nmetals such

as cal cigpxaint o TRERRSHELN, 2 belbe@pRedle CoRPS@R], Whidh B8y be
di cycl ohexyl am ne, tributylam ne, pyridine and anmno,
acistlstisutehomunsubsiitaied et the yiog pesitipes, traminpied usigg@rhaloamine,

salts c for h I j .
o e 0 RS bR By e b g it o
a \aaiiveednfind {(-NMHapoup wonded B thaenganicgeaaiots Tle feactive species so
salts. Such_salts include those forned Mcfnt:lh dr &?,&
20 ¢ hifermedanay thor bo gahized BHG B2t (EPRARRE 0P F%a%&lf g, , and
Ul . : . : . o :
SR AL Ry €U GBI btd, o cxanpl
t olanenidstd frovide am ok ot pgurdlotriazireu®ntagtihg cempeyng, The oxo-

T D BORRIE S5 RL L 1 315y A B pencion ey
t hendn deGkactsdieith 8 Rbloge g Rgert OfofBLhnAsle POTM) f51owdi05Lea
25  nucleophilic displacement to form a desired addition product of Formula (I).
The compounds of Formula (I) may form salts that are also within the scope of
this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful, e.g., in isolating or

purifying the compounds of this invention. All references to compounds of Formula
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15 skilled in the art. In addition, zwitterions
("inner salts") may be fornmed. The processes of the
WO pwentioon can be used to produce all stereoi SPOEDS2003/035220
the conmpounds of Forrmula |, either in a racemc
m xture or in pure or substantially pure form
AdqDthepsia bie)intehdel tdéfidlade winhowlintitreios compounttis of #omhulae (Ia) to

enbr aces aII t he pqgssjble regi s rs.and their
mi ¥iupswell ps compauadset korg ﬁaaeﬁ é?ﬁ@rﬁﬁ? aftl rpfyEences to compounds
| SQUr#bfflula 2l i HrchRATEIRINR Colihobiies FIREIG1E <éna) to (ITh).

activity. racemc forns can "be resol ved
physi c alTheepinpdsndssaf Hormasla (Honayefoanmshlés with al'}qahmﬂs such as

| 1izat ti . talljzati .
Sgi el ahron ol FR, uER sfeting W PeplsaHtn Al sfium ana
COlhPAesiGRL mg@m@s sUOB aé Hﬂy&lbﬁﬁ*g'ﬁanﬂﬁé | tEiBhitylaB0he p§ridine

can be obt ai ne romthe racemates onventi onal
metahé @gnn%@ceds sieh af geinine hysine, and4he like ryrghisalts ¢antle fapmed as

shgéﬁg %p?ﬁ%@ﬁ@edﬂﬁ%gaﬂ°||°“5d by crystallization. It

e understood that solvates (e.g.

hydr at espheebmipbendsafiFotingla (T)ahayFse rendted with aa)raﬁe@l(ffmganic and
wi th the scope of the present .invention, Q%S of i
losoln%fg%ﬁ acigptogfoEm gefte e yallsiaade Hw%@rlalpfi with hydrogen chloride,

il ?&gfg?@x?bl%ﬁlfﬂﬁg Inﬁe&%ﬂ&lﬁsﬂf%w&la NYRRE 904 aaeﬂlysi&d ttpﬁuomacem

prepari ng referred conpounds
Foranid| exdlicakid, nmmmld,omzmsgﬂ;mmm WS2et3ndes2 26id and various

R5SNN, R4, R3. "N X\ '

phé’ltw??ﬁsc(&&’i BEREY PE%%‘&'FE@I éatg%ltﬁfgate&rcgéﬂtéfg §‘?‘°°81ﬁges benzoates,
SOla¥@fBdted BAIHRles 268 MR Til&).NSuch KAS thiBe for¥d bOksowaf to those
formula |V whérein: 5 RL is sel ected from hydrogen,

15. csiilled @heagCH3, - SH, - SCH3, -OC(=0 R21, -S(=0) R22,

- Nro1 SOOI RS P RIS S R i N
- NR24 CO2ME procesdsRa 1l the 163)eviad Babbe et og producs 4lt siereoisomers of the

?y@?@a o ipog}SQSI&Sf ?ﬁ!ﬁﬁg ’(e??g%];{ ]glrgsrgf:e@&c% é’g?ifq?% A JI](RHI@(_}L I S:H%Sthﬁtially pure

- Qdgrim. ABdition AL BldeBhition 3P the TRkl rein @biades all the possible

20  stereoisomers and their mixtures. It embraces the racemic forms and the isolated
optical isomers having the specified activity. The racemic forms can be resolved by
physical methods, such as, for example, fractional crystallization, separation or
crystallization of diastereomeric derivatives or separation by chiral column
chromatography. The individual optical isomers can be obtained from the racemates

25 by conventional methods, such as, for example, salt formation with an optically active

acid followed by crystallization.

It should further be understood that solvates (e. g., hydrates) of the compounds
of Formula (I) are also with the scope of the present invention. Methods of solvation
30  are generally known in the art.
Preferred embodiments of the invention include the methods for preparing

the preferred compounds of Formula (Ia):
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absent; R2 is selected from hydrogen, C2_6al kyl,
substituted Cl_4al kyl, aryl, aral kyl, substituted

wa@eok/o4®ubst i t ut ed aral kyl, cycl oal kyl, subst i pct/Es2003/035220

cycl oal kyl, heterocycle, or substituted heterocycle,
or optionally-substituted cycloal kyl al kyl or
heterocycl oal kyl; 15 R4 is sékeptgﬂufron1aryl or

het er oar yl substituted wi oneR12 and zero to three
R13; R5 and R10 independengly e selected from
hydrogen and | ower al kyl ; seNect ed from

hydr ogen, al kyl, subsfﬁél){i kyl | aryl, substituted
aryl, heter ocycl 0, slhsti d‘rly/t cycl o, -NR7RS,
-OR7, or halogen; R12 is

| ected from carbanyl,

sul f onam do, arylsulfonylanine or urei d® each of 20
which is optionally substituted with up to two of
hydroxy, al kyl, substituted al kyl, al koxy, aryl,

subsd phaﬁrﬁdelﬂfcyllly aczaptable 3hlky brodwgstﬁsdlmtes thereof, comprising
al kyl sul fonyl ami ne; R13 at each occurrence is

i n&‘@ﬁ@%éﬁﬂf@e%fww FCH kyl , substituted al kyl,

iyl L S W econ,
- CNg (= OszBQQNR%ﬁr—C@R’ZQ-@(J‘f‘@bNRzAlﬁ(zS‘ QNafzyl
- NHS 25 ar 7, -NHSQ2-al kyl, -S02NHR17, CO\lHR17

an dNR‘le@MzhHBHN R /RO4R b5 —NBL AHEOIR 55 oNRthBgs n,
al k , or a R15 is hydrogen or alkyl; -21 WO
200 N%@B‘ZEJWS’PGS@%ZHCY% i s hydrogen, alkyl,

L %‘gt‘fsyst Bl b3 ol OF, JHFL SRR, O 1 Y

10 ar & #\blec® frof8-CR®-, Rid,— R21, Nizﬁc:(ﬁcn)i Beb-@(=0)NR o, or X is

20

25

i ndependently sel ect ed from hydrogen and al kyl; 5 and
R22b369t al kyl or substituted alkyl. Certain pr eferred

F | |
R SungE R Bert )l P LR BECPEPRA! B0, ralir, substiruted
' n aifl] sebstiRBtet aralidyl %’Cﬁkﬂkﬁ, subgtitdtbd oycdoatkyiyheterooycle, or substituted

" Bl S e

Q) Ml'éc’tec?zfrélﬁ aBi of ﬁétgx%yl Nabst’uté@wRB ehe R@zbirw 7t to three Ry3;

stituted aryl "or substituted heteroaryl, nore
pr Rfs endilﬂlwlnﬁh;mm;ibntMS sal¢anecefions hyldragen ahd boster ofkal;of

G AT S e L

d st dogt or two
C1 ﬁitgfb@fm Sﬁﬁﬁath%g?ﬁ{% H% N ?%éraat()jl% BRr4l§H|I§gen henyl

suBsj istselteetedd \ﬁnouhceabarhﬁa&;ﬂfonmaioo aryls@(fcﬁy)lmnﬁ(emr utaidbyépa):h of

=O) NH(opti o stituted n
5t PPy BB TIPSR YR OED ARk ol RioftRea ao,
pr afk@k Ay, St ReR/NrAl ad CWEIkyR KR » is BXyBulfonylamine;
Ris at each occurrence is independently selected from alkyl, substituted alkyl, halo,

trifluoromethoxy, trifluoromethyl, —ORy4, ~C(=0)alkyl, —OC(=0)alkyl, —NR;5R 6,
—SRj5, =NO,, —CN, —CO4R;5, -CONH,;, —SO3H, ~S(=0)alkyl, —S(=0)aryl, -NHSO,-
aryl-Ry7, ~-NHSO,-alkyl, ~SO,NHR;7, -CONHR 7, and ~-NHC(=O)NHR7;

R4 is selected from hydrogen, alkyl, or aryl;

Rj5 is hydrogen or alkyl;
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preferably hydrogen. Additionally, in these preferred

enbodi nents, R1L and R6 may be selected from groups of
wGaaiwsvivuent s as defined herein; however, PCT/US2003/035220

advant ageously they are selected from hydrogen, CHS3,

-OH, -0OCH3, hal ogen, nitro, and cyano, and nost

pr &R eisatydyogri, {20yl parelkf onaléatopdir ogen. R2 pr efer ably is

o Swfprainsranyary: Ak st iRy Hper S5 wbsligig av. o

pref er aQkyicgt rai ght or branched C2 - C6 aI kyI or
optional | y- substi t ut ed benzyl. The nesylate salt is

t hk7pRefRanRd, Ror Raotnd Balare indepengently felrstaderdrm dgdiegen and alkyl;

t he | t rise those for making 25
2or ea1ner F%g ah]%ﬁﬁg%bé%&?&? e Formula (1), (RL3)n R5111
N y" R18 Cetain prifertlll comfoids dRFormidh (1a) that may 32 p\/@ared according

2004/ 043912 PCT/ US2003/ 035220 . and, pharnmaceutj cal | H
ac de fheapethodspfithe Byventim e Swse HeWRish Rajhi-&s glkyRdriflgoromethyl,

M ey B el s ik b O R G- or

C( ; — srefeYablp-CRIBBIERd 7 ik Qef: ferabl
- H%%f%ﬁ“ 1gi@i?erl?\lreea )S @F@o is hly?feeen or Ndznl\?\ge eraby

10a| lsybstltmfg aiy$ oxaifbsidtuted hete@mrhly mog«ggliquerd) K phenyl substituted with at

| Koxy. a Stituted w.t
o R e saiat Bl bundliea ARG My GHRRM i Sutishea
i S arfldulfballatlido, aeillo, @t sabsyituted titesdol, bd qﬁhdﬂaﬂiﬂ s&b’hﬁtut@l@lth one
is attached to any avail abl e carbon at om of

ri 198190 Emepllay] os haleser: c Masé preéerally Ruds pl??d)é{b@}ba@wqdywh at least

| d
b Ff eI gt B2 i Bty b dimted phenyl), and also
15- Clis=6)tamklly substfedGyah Whalkylmiﬁmﬁ’prabsm&ogem lowe@N]kyl, more
- CCRRLS, . -CONH2, - SCBH, -S(=O)al kyl, -S(=O aryl,
. NS SCNRLT, ) COMRLT, and
- NHC( =O)AddRiohalliRlid thedsd §ref5ile@1 @msi)dmznt@rfel dnadeReRA Neletted from

sel ected from hydrogen or al
groups of substituents as defined herem however advantageously they are selected

from hydrogen, CH3, —OH, —OCHjs, halogen, nitro, and cyano, and most preferably R,
20  and Rg are hydrogen. R; preferably is alkyl, aryl, substituted aryl, aralkyl, substituted
aralkyl, heteroaryl, or substituted heteroaryl, more preferably straight or branched C, -
Cs alkyl or optionally-substituted benzyl. The mesylate salt is the preferred form of
salt.
Further, the methods of the invention further comprise those for making

25  preferred compounds of the Formula (II),

(Ry3)n
.
R \A l R
R3 5\N Y/ 18
~" N
X
/ \ N~
. \N)\Rs
Ry a,
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15 R19 at each occurrence is selected from al kyl,

hal o, trifluoronethoxy, trifluoronethyl, hydroxy,
w@bkdeny3o1al kanoyl , al kanoyl oxy, thiol, alkylthP@F/US2003/035220

ureido, nitro, cyano, carboxy, carboxyal kyl,

car banyl, al koxycarbonyl, al kylthiono, arylthiono,

ar yhd phdronyéwichiipacceptablesaitcormoldiesdhdrysh wherey:

| f d d
Do Rt e fstak f"c{&&éﬁwﬁ%&&y,o gy BNy,
d R6
ggéhgss&rc ?#ggya%‘%%g% ﬁ-(%) bf_égor muPa R:(Z(Ban The
| nweRtskiefedBnAl G EMRH, aNH@(%d))NHJ be-ISpshesi s of

preferred conpounds accor di ng to the Formulae (11 a)
50r Mdlibydrog&QmWnMM3 nJ:D--r RR3 A R3 N, | N,

0 RSl o Bk @rb i 5 e B e 5Bl tea win

andn® RAhrRIEY dxeept!iat 3feaPt RbiNFISOLL, R RI-QY!. b!lﬁ?L a@n or aryl
sol vat es thereof wherein: R3 is selected from
Clsl@@tlalt@wﬂhﬁmoxy OH, -CF3, -OCF3, CN or NH2; R1

an&?‘% gﬁaﬁtﬁeﬁg a6h eg&gﬁ géggﬁlogéhe%ﬁ%g C'fllr:‘;gl a.{ &ach occurrence is
10 C2 iifibédentl ¢ y@é@ai feyin A0B1] ubgtithied a8ebHald, wiftebrédmbihoxy,

keto and/or up to two R27; phenyl optionall

subsiicromesyr O upGeO P o= Qisllef.odyRisk 16 ~SRis, NOs -,

ana ek '15',¥[ SR et P PabB Rt

hal %%N ﬁwtdm_‘l\lﬁéﬁggor cy8 NR28R29,

eter cycl cl oal kyl, wherein
t hRI@ Ry, ,RlbaichQ@ye:indep@ddnitm seldatadyfndm aldrppen or dlkyin
subst i t ut

S P G ol o SgokbRnce i s ESPE ot AHeyl B s Rer iy S gromethyl,
a”ﬂ Y@Ky, lalkdgé’salkilﬁ?laﬁ&hgﬁoﬁdQHibméﬂ{yﬁﬁb kiRl yano, carboxy.

ph eny enyl Substitut one or
R1 8arhnxlyatkyd, careniyhcrdbanydahony), akyldeny afyiltbmrmowedsulfonylarmne

al k hal rlflu ometho 15 trifl.uor meth
hy aﬁl&% cﬁ%ﬁl&{s&%’ p%mldgh %lﬁgy, wherein eac grouf{ 5{19 may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl;
20 nis0,lor2,and

Ri, R, and Rg are as defined above for compounds of Formula (J).

The invention may also be practiced in the synthesis of preferred compounds

according to the Formulae (IIa) or (IIb):
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R27 at each occurrence is independently selected from

hydr ogen, al kyl, trifluoronethyl, trifl uoronethoxy,
whaloene?12 cyano, nitro, am no, hydroxy, al koxyPCT/US2003/035220

phenyl , benzyl, phenyl oxy, and benzyl oxy; R28 and R29

at each occurrence are independently selected from

hydrogen, alkyl, 20 alkenyl, phenyl, and benzyl; and

0, 1 : he , .
gdiagﬁtpha@@géwﬂly a?fgpgéleég%tg@r?ﬁéﬁo af aozlg?}?ﬁqk}l?feof wherein:
I
oSOk RRRETE Sy, ARPYIRCIG, iy, seihr
Cl R4l ¢ aﬂ@r@ggwéuheangld@gerbm3, The net hods of the

invention are also preferably used for

5 c offeds slecterhfrpmdiydragepiostigight of brapghed. Ciusalml spdaezikylaptionally

PCT / Q / 0

IR i S0 55 Sl SN o
(13&'(?70 ReGdheted@o1R, opionlii @@aituteﬂzmttsket@ﬁmﬂa]} llr;yﬂo to1o Ry7; and C;.
optional ly substituted benz

R33.is | .. 5
Th eal&swz@ﬁma@ pridpan @dhr&e&éiéalioaai tt%f'lwer%rvgﬁl&% @%’noé?rz@ NR2sR2,
I
1o STORSE AR e BN LA Br cfcRIBOINIRer B (BOAST hbtcloblcle! fador
10i nelycidalkgl inkvertn an@bptlidna:lly eabstitjted with apratwe 9f hiilegeaskyiroxy,
onc se aut ol nmune di seases, dest ti
oAk SR Bk P ity (B DA e, angi ogont & 10
d' 9 fedefectedTf s hi@eR dy &, SERELP, %Wr&qﬂﬂﬁﬂ%ﬁaititﬂt@d with one or
|

di seases, and viral seases. re particularly, the
spéWDme:, condi tions or diseases that nay be treated

8475 DL FTBRSE AT R A, ooty

15a|Hﬁﬂ@m@ﬁwﬂgﬂubﬂumgsoi&ﬁ&ﬁymndb&hMQ$en@yndrone
chronic obstructive pul nopary dis

gI é%mmaélﬁ BFNFTCRESIS indeRERAEaBY slssted omy hydroggasaliple
t hy . 0| t ! mlﬂébémegféﬁ 86 RH SEYHRo, 1?6, ARhifio, hydroxy, alkoxy,

ave' s di sease, aut’ol mmune gastrltls
di qihenﬂsbenzﬂuphﬁﬂﬂmeaddélmkxloxsc anem a, autoi mmune

Chifn ! Bt e ERAET L S RyaEPRERDAo5r 0o i gt
20S Cl2@c@§1, Phenyl, and benzyl; and

nis0,1or2.
When R; is a heterocyclo, advantageously it is selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle being optionally

25  substituted with Cy_4alkyl, phenyl, and/or benzyl.

The methods of the invention are also preferably used for making

compounds having the formula (II):
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i nfl anmat ory bowel di sease, ulcerative colitis,
Crohn's di sease, psoriasis, graft vs. host disease,

WO ndosmmyer ory reaction i nduced by endot oxin, PCT/US2003/035220

tubercul osis, 20 atherosclerosis, nuscle degeneration,
cachexia, psoriatic arthritis, Reiter's syndrone,
gout, traumatic arthritisR;4u Lyitis, acute

synovitis, pancreatic a-cell di seases
characteri zed by massive neutr Oltration;
rheumat oi d spondylitis, g is and ot her
arthritic conditionss(erebr mal afi;a, chronic

pul monary i nfl ammt or dﬁ siTicBsis, pulmonary
sarcoi dosi s, bone r [

[ sease, %g al | ograft
rejections, feverHanhd Nai due to infection,
cachexi a secondary lto infedlion, neloid formation,

scar tissue formatiRen, ulcerative colitis, pwgesis,
-25 WD 2004/ 043912 PCT/ US2003/ 035220 i nfl uenza,
ost eoporosis, osteoarthritis and nmultiple

nyel oma- rel at bone, di d 0 .
S SRS R BB OB VAT B oz, R
el RERYL, or JpEPREly stibsitiied BenzylR 4 iplowerylkyloma, sepsis,
septic shock, and Shigellosis; Alzheinmer's disease,

Sparkinson's di sease, cerebral ischenias or

neur 0deqeeh Abblifs brHaReAR RS IhPihvEMRER kfown kinase

i njury; angl ogeni c di'sorders udi ng solid tunors,
oc tntdbitoreoCampotmdsatf Formulai(h) arenisefitliih gedtnekamge-asmsiated

viral . di seases. i ncluding.acute _hepatiti.s infection ..

(i fERdibPRy R daE: byt SoWImHET e, mfamiory difkasch pRgelokgdiseases,
H Yuioth@hé 8Reastd) desehétiv@€bbil dikSrderd) f2SHfeiive @isorders, angiogenic
mal i gnancy, and herpes; stroke, nmyocardial ischem a,

10i s diserdess, infegiious Kiserrenmeuradegrikeative disapschyapd yirgl diseases.

15

20

25

vascul ar hyperpl asia, 10 cardiac and renal reperfusion
i nj ury, Mdre patticslagly, thasphcific ¢ondéians opHigeasehithahinay be treated with

i nduced pl at el et r tion, endotoxem a and/ or toxi .

shotarEg e snepouit g pEPonCREEREY ReBafft fonle ¥ chronic),
pr agthad! Andios, aacloRSpPHbHAESre3Y BEASEME, chARY Edstrat i@ fulmonary
15 For ease of reference, the follow ng abbreviations

ar disepssl spmgrienrcphritis, rhevenaieidmethiiie siEemisdypeyerythematosis,

" BRGS0 RIS I bR o s,

et hytoimfunehgnaptit adestia RuimmopeapyiropeEOHrembedyieprala, atopic
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn’s disease, psoriasis, graft vs.
host disease, inflammatory reaction induced by endotoxin, tuberculosis,
atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter’s syndrome,
gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic B-cell disease;
diseases characterized by massive neutrophil infiltration; rheumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoidosis, bone resorption disease,
allograft rejections, fever and myalgias due to infection, cachexia secondary to

infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,

25-



25 EtOH = ethanol EtOAc = ethyl acetate Boc =
tert-butyl oxycarbonyl CBZ = carbobenzyl oxy or

W@ 200boiBnz oxy or benzyl oxycarbonyl DCM = PCT/US2003/035220

5p

10

15

20

25

30

35

40

di chl oronet hane 30 DCE = 1, 2-di chl oroet hane DM =
di met hyl formam de DMSO = di nethyl sul foxide TFA =
t r iigfluenra a»stebpm’roas [ cdteoiﬂ-tlﬁqt;s ﬂﬂtmalﬁp&rm?eloma—réﬁte&lbﬁhb disorder,

7- Azab zotrla [-N,NNN , N - Iuronlm
he SHP BEBRBESHE HR %‘b{né{ 5%{}%%&5{ Setaginfipgnelanoma,
pOtI@a?§i1t§r§af&moﬂﬁﬁ 5@;}@&9&%@ uﬁo&xm@Mgemmw
= potassiumt- but oxi de

1- (Szipimert heiseaseRaskiopyl’§ diBease foprabaal BesdiEimieiss neurodegenerative

hy £ Ogsfy C%Hegg,gr%%agbﬁrsﬁ%ﬁ{agég e (? Calk %219091%193 LSsozlgcptumors

1 yaboXaoReatEitionz &icﬁlnm{ﬁﬁ@ﬁ&maﬁgﬁﬁﬁ& wral dlseases 1nclud1ng acute
m chl or oper benzoi ¢ acid = sodj um hydri de

s o@ppﬁﬁtﬁyﬂﬁﬁs@m@clmgghmﬂﬂs é@aemnﬁ ) %?Lhepa@té% C)DéﬂV infection
pa'ah&‘@l\@}@%ﬂ{n%m' l/ﬂQFI T o gﬁ?r{f?oz{hd %s S'({'Bkg%§&.§i}dlal

=mlli

gr asthahiayipchemialih sigokenieait attiﬂ(snmtgan:hmﬂsms vascular hyperplas1a

cardiac and renal reperfusion injury, thrombosis, cardiac hypertrophy, thrombin-
induced platelet aggregation, endotoxemia and/or toxic shock syndrome; and

conditions associated with prostaglandin endoperoxidase syndase-2.

Abbreviations

For ease of reference, the following abbreviations are employed herein,
including the methods of preparation and Examples that follow:

Ph = phenyl

Bz = benzyl

t-Bu = tertiary butyl

Me = methyl

Et = ethyl

Pr = propyl

Iso-P = isopropyl

MeOH = methanol

EtOH = ethanol

EtOAc = ethyl acetate

Boc = tert-butyloxycarbonyl

CBZ = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
DCM = dichloromethane

DCE = 1,2-dichloroethane

DMF = dimethyl formamide

DMSO = dimethyl sulfoxide

TFA = trifluoroacetic acid

THF = tetrahydrofuran

HATU = O-(7-Azabenzotriazol-1-yl-N,N,N’,N’-tetramethyluronim
hexafluorophosphate

KOH = potassium hydroxide

K,CO3 = potassium carbonate

POCI]; =phosphorous oxychloride

KOtBu = potassium t-butoxide

EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

-26-



mol = mllinole(s) nmeq = mlliequivalent RT or rt =
roomtenperature ret. t. = HPLC retention tine

W@ pioa¥ms) 20 sat or sat'd = saturated agq. = BCIES83/035220

10

15

20

25

30

35

TLC = thin layer chromat ography HPLC = high
performance |iquid chromatography RP HPLC = reverse
ph@IPE KR GisdprdpFiciiylaminegh per f or mance |i qui d

C h OO0 R sqrisRchyRaet ry M = mass
SpesPeret by chiVRperbetsdieasidmagnet i c resonance np =
nme aH‘Qs&ﬁhﬁthyaﬂdén the Exanples, "HPLC Condition A"

re b?il-% p 4.6 x 50 nm Ballistic colum, 4
I Hbﬁﬁ ﬂn I i near gradient elution (Start

oW,
odL solvent 98 = 100), solvent A =

a 1 %HZO/ 0. 2% H3PO4. The processes of the
WO evi ousl y di scl osed processes are
SSHHPSGP%E%B in the followi ng schenmes. In the schenes,
t h& glisups R1-R6, Rio, RI3, RI8, R23, X and Z are as
desds +mlilier ei n for conmpounds of Formula (1). -27 WO

2004/ HhaRdePCT/ US2003/ 035220 Schene 1 A R3S A R3 RlL

| Ngl2 D HNH2 2 1 R3O0 A3 NOND RL3 A

)Y % gu aﬁ@p be reacted with KO Bu, NaH, or other

st'rggp in a suitable solvent such as ether,
rml‘ﬁ@n ?J(s) tol uene, NMPO or DME. Subsequent

meq = milliequivalent

RT or rt = room temperature

ret. t. = HPLC retention time (minutes)

sat or sat’d = saturated

aq. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography
RP HPLC = reverse phase HPLC

LC/MS = high performance liquid chromatography/mass spectrometry
MS = mass spectrometry

NMR = nuclear magnetic resonance

mp = melting point

In the Examples, “HPLC Condition A” refers to YMC S5 ODS 4.6 x 50 mm
Ballistic column, 4 mL/min flow rate, 4 min linear gradient elution (Start solvent %B

= 0; Final solvent %B = 100), solvent A = 10% MeOH / 90% H,0 / 0.2% H3POj,.
The processes of the invention and other previously disclosed processes are

disclosed in the following schemes. In the schemes, the groups R;-Rs, Rio, R13, Ris,

Rys, X and Z are as described herein for compounds of Formula (J).
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5 addition of a hal oam ne such as chl oram ne affords
the am nated pyrrole (2). Cyclization using an

wa@ppropoiat e agent such as formam de at el evatBCI/US2003/035220

10

15

20

tenperature (e.g. about 120-190C) affords the
oxopyrrolotriazine (3). 10 15 20 -28 WD 2004/043912
PCT/ US2003/ 035220 Schene 2 Srlwmheol i nati ng agent R3 C
RB3NH31 AN 1z~ AN NN RLN3R 4 _ NRIYRS
-ZRAR5 R3 A Nom R1L 5 Oxopyrrolotriazine (3) can be
reacted wth suRsabl e chl orinating agent, &uch fs
PCC13, in a sujtdbl e solvent such as tol uene,

afford chl or rpaligtriazine (#)- 5 Reacti f

chl oropyrr&iot azine with a suitable substit u’(}led

nucl eophil e afffbrds pyrrolotriazine (5). 10 ¥8, 20
-29 WD 2004/ 0431912 PCT/ US2003/ 035220 Schemre 3 O0 O
R3 O R3

R, ©
N

A JNH
\_N_
N
R

3
A pyrrole (1) can be reacted with KOtBu, NaH, or other strong base, in a suitable
solvent such as ether, THF, DMF, water, toluene, NMPO or DME. Subsequent
addition of a haloamine such as chloramine affords the aminated pyrrole (2).
Cyclization using an appropriate agent such as formamide at elevated temperature

(e.g. about 120-190°C) affords the oxopyrrolotriazine (3).

8-



INOG/ I O/ N HONH O1 RBEOR3C1I1 ON HN ~N.
J~J ONN. ON 23 (RLIA (R13)n RIR Rls "Cl+H3N
WOERRABIHN \ NOR23 R3 O~ONI O 4 O\ N N BCT/US2003/035220

R2RIONH (RIO. R18 \ NOR23 R3 HNN RIOR2N O 6
~N.N O 5 An ester such as
3-nethyl -1 -pyrrol e-2, 4-di et S¢heast2r can be reacted
with chloramne in an appropriate solvent to produce
conmpound (1). Reacting conpound (1) in formam de with
acetic acid _produces conpound .. .Co und (2) cag_be cCi
10 readsed i th DI PEA and Pmcé?%‘??u?%ﬁn‘%'gne to pr odg e
compoun 5 nmpound (3) can be reacted WlthADl ~N
) in DVF To produce conpound (5) % N\ _N. /)
“N

Conpoun (\15}( an be reacted in THE with NaOH to
pr oduc an aci d;intermedi ate which upon treatnment Ry
with EDCI and the appropriate am ne (NR2R10) in
DVF produces conmpounds (6). -30
R4\ /RS
-ZR4R5 Rj z
- = \N
AR
L
Ry
5

Oxopyrrolotriazine (3) can be reacted with a suitable chlorinating agent, such as
POCls, in a suitable solvent such as toluene, to afford chloropyrrolotriazine (4).
5 Reaction of the chloropyrrolotriazine with a suitable substituted nucleophile affords

pyrrolotriazine (5).

10

15

20
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WD 2004/ 043912 PCT/ US2003/ 035220 Conpound (4) can be
prepared by 1) reacting comrercially-available 4

wa@piono4Pinet hyl benzoi c acid and PCT/US2003/035220

10

N-(tert-butoxycarbonyl)anhydride in THE to produce a
BOC-protected aniline internedi ate; 2) reacting the
aniline internmediate wth

- (3-di et hyl am nopr opyl ) - 3- et hyl car bodi i m de
hydrochl ori de, HOBt, and DvrSchemeqd | owed by addition
of met hoxyam ne hydrochl oride and DI PEA to produce a
BOC- protected Nyrethoxyam de internedi abe; and 3)
reacting that \ hogyani de i nternedi i nRA sol ution
of HCL in dioxan 0 p[éguce compound (4 S %

hydr ochl ori de sa rnati very, conpo T’Ean be
prepared as shovvnHl noSchene 6. 10 Scheﬁ@ R3 ZR ¢
RS R3ZR4 R5 \ RoOOC N H J | -~NNR2,(3NNI\U 1
02 R3BZRAR5 R3 ZR'R5 H2N ~ N 30 R2RX N \ N. NJ \ N,
N 3 4 wherein X = NR10O, NR10CO NRLIOCONR11l, NR1OcooO,
NR10SO02, NR70SO02NR11, as descri bed herei nbefore
Compound (1) where RkR3|SOa car bon- cont ai Qi ng
substituent can @ to 15 carbgrQI

(1), where Ro is H dywbereim R3 175 al kyl kpxy
or is as otherw sé defiMed herein, by tregtment i

a base such as aq. KOH Thizs acid undergoes Curtls
rearrangenent by treatnment with di phenyl phosphoryl
azide in the presence of an al cohol, such as benzyl
al cohol, in an @pgani c sol vent, such as 1, 4R;)¢li oxane,
to afford conpou (2)rR;; 20 The carbamate gr Of Ry

compound (2),,5& Bhect ed, when optj N ..Rys
protected by droups uch as CBZ, Wy hy nati @n gver
a catal yst, such -as—Pe¢—to QSN

/ R,R;(NH

(R13)n

N R
~~R23
Rs HN O
R10R2N =Y <N o
\ P 6
1/

An ester such as 3-methyl-1-pyrrole-2,4-diethyl ester can be reacted with
chloramine in an appropriate solvent to produce compound (1). Reacting compound
(1) in formamide with acetic acid produces compound (2). Compound (2) can be
reacted with DIPEA and POCI;3 in toluene to produce compound (3). Compound (3)
can be reacted with DIPEA and compound (4) in DMF to produce compound (5).
Compound (5) can be reacted in THF with NaOH to produce an acid intermediate
which upon treatment with HOBt, EDCI and the appropriate amine (NR2R10) in DMF

produces compounds (6).
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obt ai n conpound (3). The am no group of conpound (3)
can be acylated to form -31 WO 2004/043912
WEDANERDD3/ 035220 conpound (4), e.g., by trertTEs1003/035220
with a carboxylic acid in the presence of a coupling
agent such as DCC, or sulfonylated, e.g., by treatnent
W th a Sonfpoayd (@hlcan itse prepA&etleby] df)i reetting témamemiaty-available 4-

group o co ound, (3) |ated with alkyl. .

P RTdRgS - isacbich da U St B e in THF ©o
al F(J?M%% BOC nﬂ@te@fe@%ﬂﬁ% ﬁlfterﬁlf:ﬂﬁgzu (-Zg rlﬂac'imggtﬁeta;nﬂﬁiécilﬁtennedlate
as SOdI um cyanobor ohydride. Schene H3C i

~ HlthGéB'@@mlen@rdPYDCB -ethylcarboddpiide; hyd/roqhﬂ&rrﬁeR}@ur and DMF,
5 Coltliterdp y19aism b ot RetpattSids aag PR fo produce « BOC

W bibtéked YN-ihdthOxtyiagifide Wintdimbeiate: naldan@) trbgfing that methoxyamide

concentrated in vacuo and_react ed wWith an am ne RL8NH2
i ninteranedipte gBne esobftioa BRJECT 4y cdioxape to produce compound (4) as a

‘ 5@%@;@%1& d'@géraﬁwegn fg@p&ﬁggem% geggreﬁaggﬂom in Scheme

reacted with hydrogen in the presence of a catalyst,
such as Pd, in an al coholic solvent, such as EtOH at
10t to afford conpound (3). Compound (3) can then be
used as in Schenme 3 to produg§eneyrrounds (6) of
Scheme 3. 20 Schenme 6 H3C HSTT H C (130020 I NaOH 3
~ H2N \ O~ THE Barf#i 0~ BocNH OH 0 0 O %m
RISNH2 H HCI, di oxan@ H
N Rl8 0O =

—— 2.0 N
R*ON \N~NJ

1 0 2

—_—

R? ZRR?

~
N
HN 2 =

27N N\N/) > RN N~N/)

3 4

wherein X = NR', NR'°cO, NR'°CONR", NR'COO0,
NR'°S0,, NR'°SO,NR'", as described hereinbefore.

Compound (1) where R°isa carbon-containing substituent can be converted to
15  carboxylic acid (1), where RPis H, and wherein Rj is alkyl or alkoxy or is as
otherwise defined herein, by treatment with a base such as aq. KOH. This acid
undergoes Curtis rearrangement by treatment with diphenyl phosphoryl azide in the
presence of an alcohol, such as benzyl alcohol, in an organic solvent, such as 1,4-
dioxane, to afford compound (2).
20 The carbamate group of compound (2) can be deprotected, when optionally
protected by groups such as CBZ, by hydrogenation over a catalyst, such as Pd, to

obtain compound (3). The amino group of compound (3) can be acylated to form
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4 5 -32 WD 2004/043912 PCT/ US2003/ 035220
Alternatively, commercially-avail able conpound (1) can

wheoonesdted with di tert-butyl dicarbonate in BEI/US2003/035220

10

15

20

organi ¢ solvent, such as THF, to afford conmpound (2).
Conpound (2) can be hydrol yzed using an aqueous base,
suctmpaursidd), erg. hydreakners, with a)caabqb@ﬂld acidrip thapresedye ofacoupling

b N
S B P o R 2 SRR i i = SRR ol
or mahﬁusay M8 bmirfolEbu %\Sf &prouha (3)&&5@5&&&91@@@%& 41¥y1-halides
Conpound (4) can then be reacted with In a

soPvaay indaighredyeliveg asxasion wish aldelydgs @bﬂap Pepsanqef a reducing

as in Scheme 3 to
g%ﬁ%ggg%%%%sggﬁ%n é%aé’)%b&?h%ﬁgﬁrre 3. 10 Scheme 7 H HN\
N,OCH3 HN O' o O HC I/ MeOH Op aq. KOH IN R2-N\
NN)RZNI\U HH 2/ 1 | OH HATU, Huni g's base N
HN RIBNH2 HN R, o H N IN gﬁlﬁwﬁyl pyrrolidinone 0 N
0 RR-N\ N JR, \' N JN H4 315 A substituted
hydroxanate (1) can be reacted with acid, such as HCI,

in nhydrous MeOH, to affHOéd compound (2) Coreun
(2) C3& react eqoydyf,h an°a asie suchyKQ@4 w th H
heat g Hm Hpd —(%T—r’s H N N-pig
with an amge R1 PRt hée presemce of a coupling 0

reagent,ysuch as HATU, and azbase such as 3
di i sopropyl am ne, in an organic solvent, such as N

Commercially-available compound (1) can be reacted with oxalyl chloride
with heating and then concentrated in vacuo and reacted with an amine R1gNH; in the
presence of a base, such as diisopropylethylamine, in an organic solvent, such as
DCM to yield compound (2). Compound (2) can be reacted with hydrogen in the
presence of a catalyst, such as Pd, in an alcoholic solvent, such as EtOH, at rt to afford
compound (3). Compound (3) can then be used as in Scheme 3 to produce

compounds (6) of Scheme 3.

Scheme 6
HsC HsC HzC
o (Boc),0 :@\”/ o NaOH 8
HoN ~ THF BocNH ~ BocNH OH
o] 0 0
1 2 3
EDCI, HOBt HsC ' HaC
DMF, R1gNH5 H HCl, dioxane H
N. —_—_— - N.
_— BocNH R13 Cl H3N R18
o o)
4 5
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20 met hyl pyrrolidinone to afford conmpounds (4).
Al ternatively, conpounds (4) nmay generally be

wEe@pasmdw as outlined in Scheme 3, or using a BCI/USIIDE035220
substituted aniline am de as a nucleophile. -33 WO
2004/ 043912 PCT/ US2003/ 035220 Schenme 8 ~. Se / CIR1B
\ | ~S ' QltddBatReblY) comimerGall2avhilabiz cOridohhdR(la chiz bt t¢ale® with di-
la23 O mMC HNaNSRTI:ii,.. H' N
N vast-Ruty! dicqspmate o 1 OrSgRpORRL,Suchigs FEEE (p elfrd gompougd ().
4 ha 81 Qn b AydHZePusiny ph hii@otibise NicRlaBsodin Mydroxide,
fy Sofmilophd £9'cn pE fydiefeFusiny N@I—DZC N J N, J Re-RH
N td\afford cOmpComdred) ¢hatichy batcarted ik awwmpios RasNH: ia theprgsence of
be reacted with a,su yi rid |n . e

Sof caujnegeatninsit ERCh o O b oelyb JSHPEC RERRE D o

DCEHRI 36§ dthnd ¢HMCBHAsbuhd)4) dAaakdn W readted withGLCidn @2plvent, such
wi th hydrogen in the presence of a_10Q catal

t, h
as apdioxane teafiferdirompetiad (s Gopanng (33 cas el hp ks (B cheme 3
Re é:f)fo%ﬁ%eﬂ%orggcoqﬁgﬁ?@%fggﬂeﬂ% 4h chloride (5) (conmpound

3 SC organi c sol vent, such as DM, at
rt affords conpound (6).
10 Scheme 7
H
HN NeocH, HN o°u
agq. KOH
0 Ay 0 HCY MeOH 0 Ny o —_—
Rz~ N\ N‘N/J Ry~n N\ N‘N/)
H H
1 2
Q(OH HATU, Hunig's base :~
HN R4sNH, - HN Rig
0 =y ° N-methyipyrrolidinone S S o
Ro~p” N N\N/) Rompy” N\ N‘N/)
H H
4
3
15 A substituted hydroxamate (1) can be reacted with acid, such as HCI, in

anhydrous MeOH, to afford compound (2). Compound (2) can be
reacted with an aq. base such KOH with heating to form compound (3). Compound
(3) is reacted with an amine R;sNH, in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-

20  methylpyrrolidinone to afford compounds (4). Alternatively, compounds (4) may
generally be prepared as outlined in Scheme 3, or using a suitable substituted aniline

amide as a nucleophile.
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Reaction of conmpound (6) with ag. KOH with heating
af fords conpound (7). Conpound (7) can be reacted

wawndaohogaam ne R2NH2 in the presence of a coupPCTySA83/035220

10

15

20

reagent, such as EDCI, and a base such as

di i sopropyl am ne, in an organic solvent, such as DV
to afford conpound (8). 20 -34 WO 2004/ 043912

PCT/ US2003/ 035220 Schenme 9 /1 C HN\ NO H2N NOz ag.
NaOH O "Nis OEthylONNIi EthylON 2 aN02 HN'
R2-NHz, EDC, HOBt HN NO2 O ¢8O IN HO NNi Rz~N
N J HN340 H2 Pd-CHNT Nz Il R18-N=C=0 HN
NJ~N.Ri's MOH OSINOSIN RR-NNNR2ZNNN HHS55
6 Chloropyrrolotrigzdne (1) can be reacted with an

ani lin a) in giydrous at ot tqpfford o, 0
conpgy by, Reacti og of o P~ Fgg)m Al- S~Rw

base such a$ NaOH with heatl ng &ffords conpound (3).
Conpound, (3) can be reacted wth an 10 am ne R2-H2 i n
the presence of a coupling reagent, such as HOBt, with
or wthout a base such as diisopropylamne, in 0. .0

N7

organi¢ sol vent, such to afford corrpoum| S~Hw
Conpoun ))\\;,ﬂan be rea yW th hydrogen i
pr esemce NG R At & wsugh as Pd7 T, Eblc ni c
sol vent, sufh as MeOH to afford conpound (5)

React i ort of compound (5) with an isocyanate in an®

organi ¢ solvent, such as DCE

0. O o\\ //o
S " HN ,S\R
aq. KOH HN NS coupling 18
H

Ryg
RoNH =" SN
=" N 2nre \ N /J
HOL—N\ N\N/) R;—NH “N

7

Commercially-available compound (1a) can be reacted with a sulfonyl chloride

in the presence of a base, such as TEA, in an organic solvent, such as DCM to yield
compound (2). Reaction of compound (2) with hydrogen in the presence of a
catalyst, such as Pd in a solvent, such as MeOH, yields compound (3). Reaction of
compound (3) with chloride (5) (compound 3 of scheme 3) in an organic solvent, such
as DMF, at rt affords compound (6).

Reaction of compound (6) with ag. KOH with heating affords compound (7).
Compound (7) can be reacted with an amine R;NHj in the presence of a coupling
reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,

such as DMF to afford compound (8).
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15 affords conpound (6). -35 WD 2004/043912

PCT/ US2003/ 035220 Schenme 10 2N ( NH2 then R 02N |
WORNRD$3911e 2 HH la 2 H7/111~ / | p G+ N P2MUS2003/035220

NN'R1I8 EEA2C N) HHN 34/ O/ O HNI N-NRL HN I

NlkNRla H H a9 NaOH,,. --," | HHEQRC NN -1 HX®RC

NJ 56 / I Ixp'" coupling HN N' "N'Rls ~ HH R2NH2

OINRZNN J HNZ7 5 Conmercially-avail abl e conmpound

(1a) (compound I a of Schenme 8), can be reacted with

carbonyl diimdazole and with an am ne RL8NH2 in an

organi ¢ solvent, such as DCEcheme%i el d conpound (2).

Reaction of conmpound (2) with hydrogen in the

presence of a catalyst, such as Pd, in an al coholic

sol vent such as EtOH affords conmpound (3). Reaction

of (3) with chloride (4) in an organic sobt®ent, such

as DWF, 10 affords co und (5). Reactigp-sfg) wth

aq. NaQH W tR heatim er ds prodyct Q) . Productag. NaOH,

(6) canh€Tegcted wi t h'@an ani ne |n)“t he presence

of &mouphihg” reagent; Stch asE ,Ydhe” a base such

as dii sq)?r opyl anmi ne, in an organic solvent, such as

DMF to afford conpound (7). 2

HN : NO, Rz-NH,, EDC, HOBt HN : NO.

o

° DMF A S
Ra~p” NN, J
N N

2

Bt RO
Hg, Pd-C HN NH, R1gN=C=0 HN N/U\rrn“‘
MeOH o Ny ="y nor
Roen” N N\N/) Rz\: N\ N\N/)
H

5 5 6

Chloropyrrolotriazine (1) can be reacted with an aniline (1a) in anhydrous
DMF at rt to afford compound (2). Reaction of compound (2) with an aq. base such
as NaOH with heating affords compound (3). Compound (3) can be reacted with an
10  amine R,NH; in the presence of a coupling reagent, such as HOBt, with or without a
base such as diisopropylamine, in an organic solvent, such as DMF to afford
compound (4). Compound (4) can be reacted with hydrogen in the presence of a
catalyst, such as Pd/C, in an organic solvent, such as MeOH to afford compound (5).
Reaction of compound (5) with an isocyanate in an organic solvent, such as DCE

15 affords compound (6).
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15 -36 WO 2004/ 043912 PCT/ US2003/ 035220 Exanple 1
N- Cycl opropyl -4-[[ 5-[ (et hoxyam no) car bonyl ] - 2- net hyl p

wheowio}am no] - 5- met hyl pyrrol o[ 2, 1-f] PCT/US2003/035220

10

15

[1,2,4]triazine-6-carboxamde 5 H3C1 O H3C HN ON 9
N N, CH3 HN The conpound of Exanple 1 was prepared
as set forth below, using the Schene 3 described
above, wherein Conmpounds (A)-(E) have the structures
indicated 10 below. A O QScidmel® NH2 0 15 To a

sol ution of the 3-methyl-1-pyrrole-2,4-diethyl ester

(100 nmg), J. rocycl | o Chem VoI~ (&997) at pp.
177-193; Heter 139?1
853-866; Synthesis (*2199'1:;9n Rigitz pp. CA79- 4 ) H Gener al ly,

the synthesis of pyrroles is described by the
comonl y assi gnead patent dag nts referenced herein
and the procedure of M é uki, M Myoshi, and K
Mat sunoto J. C)g Chem 1974, 39 20 (1989)) in DMF

(0.44M was adde th r NaH or (1 2 equrv) at
rt. This sol ULI ied 1 ed f%c
Chloranine in et her (l@:aH 0.15M 1 eq. V\ﬁJS added Vi a

syringe. The solutjon was stirred for 1.5 h or until
starting material was converted to prdduct as | udged
by HPLC anal ysis. The reaction was then quenched -37

WO 2004/ 043912 P 008/ 035220 with aq. S2@3 and
extracted with Et, J5t20. The organi c,, cAls A
wer e H H ag. NaOH H H
=" NN SN
Et0,C—4\ N‘N//' HO,C \ N )
5 6
X
coupling HN g/u\g—ﬂm
RoNH, 0 ANy
Ramy’ NN P
H 7
Commercially-available compound (1a) (compound 1a of Scheme 8), can be

reacted with carbonyl diimidazole and with an amine R;gNH; in an organic solvent,
such as DCE, to yield compound (2). Reaction of compound (2) with hydrogen in the
presence of a catalyst, such as Pd, in an alcoholic solvent such as EtOH affords
compound (3). Reaction of (3) with chloride (4) in an organic solvent, such as DMF,
affords compound (5). Reaction of (5) with ag. NaOH with heating affords product
(6). Product (6) can be reacted with an amine R,NH, in the presence of a coupling
reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,

such as DMF to afford compound (7).
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washed with water and brine and then dried over sodi um
sul fate. Conmpound A was obtained in >90%yield. NH2C1
WO poog¥Bor2 was prepared according to the procede@EUS$003/035220
Nunn, J. Chem Soc. (O, (1971) at p. 823. 5 B. O 0O N
-e, /-0 N 10 To a solution of Conpound A (2 g) in
formam de (8 nL) was added acetic acid (20%Db
wei ght), and the m xture wa heatle at 120C for 24h.
The reaction mxture was ¢ d water added (32
m.) IJamino]-5-
ol | COCT RS s HiBetRE o) A B AL 2 Bt fphenyllamincl
furnish CorrpomedhﬂpmS'Oh)[Z,)léﬂ[ﬂ;ﬂ;ﬁ]ﬁlaallde-ﬁg@woxalmd@ Cl
5C)SIN /-ONN 20 To a solution of Conpound B (10 g,
45.2 mol) in toluene (150 nL) was added DI PEA (6. 31
m., 36.2 mmol, 0.8 equiv) amh@®OCL3 (5.05 nL, 54.2
nmmol, 1.2 equiv) and the reactils xture heated at
120-125 C (oil bath tenp) for 2he Oreaction
m xture was cool ed and pouregﬂqnto icelcold sat.
NaHCCB- wat er - t ol uene (4 - :
stirred rapidly to agsur
POCC13. 25 The | ayers
celite if a suspensHoh f

excess
arated (filteged through
the organic |ayer

was washed again with sat. Na . The organic | ayer
was dried over Na2 , filtered and concentrated in
vacuo to afford Co nd Cas atan yellow solid

(9.90, 95% . -38 WO 2004/043912 PCT/ US2003/ 035220 D.
H d- +H3NN.O O

The compound of Example 1 was prepared as set forth below, using the
Scheme 3 described above, wherein Compounds (A)~(E) have the structures indicated

10  below.

A.
0O
___\O
/7 . o
)
NH, ©
15 To a solution of the 3-methyl-1-pyrrole-2,4-diethyl ester (100 mg), J.

Heterocyclic Chem Vol. 34 (1997), at pp. 177-193; Heterocycles, Vol. 50 (1999), at
pp. 853-866; Synthesis (1999), at pp. 479-482). Generally, the synthesis of pyrroles is

described by the commonly assigned patent documents referenced herein and the
procedure of M. Suzuki, M. Miyoshi, and K. Matsumoto J. Org. Chem. 1974, 39
20  (1980)) in DMF (0.44M) was added either NaH or KOtBu (1.2 equiv) at rt. This
solution was stirred for 30-45 minutes. Chloramine in ether (ca. 0.15M, 1 eq.) was
added via syringe. The solution was stirred for 1.5 h or until starting material was

converted to product as judged by HPLC analysis. The reaction was then quenched
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5 A mxture of comercially-avail able
4- am no- 3- net hyl benzoic acid (100 g, 0.66 nol) and

wOoR(ote1391but oxycar bonyl ) anhydri de (150 g, 0. 68PeDIU$20031035220

10

15

25

THE (1000 nL.) was slowy heated to 50C overnight. The
resulting m xture was cooled to rt and the sol vent

Wagith 8ONSS,0ard dx@heey wethaftorat @rEt,OHEher @gatlit extepcts were
solids were triturated mﬁth(%o hexanes and_dried in
vaverhed it wapRnfspring apd fan dstedoyer qdinge S\%@i@-p BrBLRYA Was
anlyihif&q i ’ cedure
ARCUABEY il 0% I RCEm Snt PRl 3phting e ffocodure of
moNYnn, H0Bherfi Moy (C), 01966) ang. B23and DMVF (1000 m ), and

the resulting mxture was stirred at rt for 30

m nutes followed by addition of nethoxyarnine

hygrochl oride (55 g, 0.66 nol) in one 15 portion.

After stirring for 10 min, the m xture was cool ed

using an ice bath. DIPEA (250 ml, 1.4 nol) was added

at such a rate so as to maintain thg internal reaction

tenperature bel ow 25C. After the addliti on was
conplete, the ice bath was R d the reaction
was stirred overnight at rt./ T ga,d‘tion m xture was

partitioned between O.S/E—Qf wat erNand 1.5 L of EtOAc
and the resulting | ayers were separated. 20 The
aqueous portion was extracted with additional EtQAc

400 nL_x 3), .and_the copbiped. organic, extracts [ .
hashed T eROlIpREt Comgolt @)g?mc{??@a‘@%d? (Rl Wfiaffded acetic
(4984 ook biﬂ)aveig%"t‘)g lal‘é@%l@ gmkén%)wayheatéfm 1200 Bsit24na T he h€ddtion

extracted Wth co .5 N ag. NaOH (300 nL x 3) and .
t haixtarehyasegolsd sind watpreddesl @3 mlaktppregipitatsdg preductk eEhe solids

to H = sl.ow_addi t.i . Oz 5 .
rraeBeelpsipdly Bufiigh aff HesdVPL RN thifh, moblida B as o
cofdIRGt fMidqyode).l tration and washed with cold water.
The wet solid was decolorized in hot EtOH with active
charcoal to give 106 g of white solid as the

BQ&- protected N-net hoxyami de internediate. To a slurry
of "'t he above solid (91 g, 0.32 nol) in 1, 4-di oxane
(400 nL) at it was added a 4M solution of HClL in

di oxane (400 i), and the resultingym xture was 30
stirred at it overnight. D ethy (1000 nL) was
added and the precipitated [ WO 2004/ 043912
PCT/ US2003/ 035220 was col | y Hiltration and
triturated with a hot Et OFF#R0 mixtNre (4:1 v/v).
Drying the resulting solid in vacuo afforded 53 g of
the pure hydrochloride salt (Conpound D) as a white

solid. 1H NVR (d6-DVMBO): 6_9,5-9 9 (br..s, 1H, 7.7

(s, 1Hfo agokggop gf Compound B61Q g, 45?3-31’,1“03) %O%E,ge QQPIEU was

2. 3R DIPRN (6.32 ., 36.2 mmol, 0.8 equiv) and POCI; (5.05 mL, 54.2 mmol, 1.2
equiv) and the reaction mixture heated at 120-125 °C (oil bath temp) for 20 h. The

reaction mixture was cooled and poured into ice cold sat. NaHCOs-water-toluene (450
mlL-450 mIL-150 mL) and stirred rapidly to assure quenching of the excess POCls.
The layers were separated (filtered through celite if a suspension forms) and the
organic layer was washed again with sat. NaHCOs. The organic layer was dried over
Na,SOy, filtered and concentrated in vacuo to afford Compound C as a tan yellow
solid (9.9g, 95%).
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H HNN~O O NO /-0 NN 10 To a solution of the
Conmpound D (41.2 g, 190 mmol) in DVF (230 nL) was
w@oded4sPIPEA (33.1 L, 180.7 nmol, 0.95 equi v)PCHO0DIE35220
reacti on vessel was heated to 55 C (oil bath tenp).
Solid Conpound C (45.6 g, 190 mmol ) was added in
several portions over 10 m nutes and the flask was
rinsed with DM (150 nmL) and added to the reaction.
ThP-reacti on was heated for 10 hours at 55 C and
cooled to rt. The 15 m xture was then poured into 1.5
L water diluted to 2.2 L with ice slowy over 10
m nutes. The pH was adj usted tog6 and the solids were
stirred for 1 h. The solids we ili | t qred, washed
with water (2x200 nlL) anderdiHs¥d on the Polter to gi ve
71.9 g crude ester. The solid was tlen suspended in
acetonitrile (450 nL) and heated with stirring at 50
5Cfor 1 h. The mixture was cooled and filtered to give
64.2 ¢ rg?,yea Yo fLd lefS1BMAFSic acid (100 g,
then di g‘so velg3 ?ﬁcé{glt%%rétl@ %@%blﬁngﬁglos%tﬁcgﬁor I zin ( s
016615 2k M ranebumeipiabeinyweididby1 3o 0. fgmad in dFITLEL000 mL)
for 15 min. The mxture was then filtered throu
Pt aBFIopAY BewCRIR b YeRHERG Per LIRS FHEGE WY if8ikgto rt and the
Et : ihotor id 8@ thifirated with
S e o s By reted
10 St a&tands hiod drigdialacie ® afird 361 goOLY4) of thet crade/BOGnproteeted aniline -

2.5 L. The 25 | ution was cool ed and placed in a cold
roHH?We@F?t"s?ﬁ?ﬁgtﬁém?l?ﬁDh 0 h. The solids were filtered

and ri nggdnigdve Wight BirfRH{oHi24s(06d EDCTI( 127, \0e6Bioh, HOBt (90 g,
of Conpound E as a white solid (80%. F. To a

soDi6i o)) otnd AMF (ERhedhdng thozesiligig mextyreniyas ptifred at rt for 30
THE..( 205 S - : 1.0 .
e Tkt sgatin PP pEa AR aee (7 g 0188 b0 in one

15 heabaibnt ARG sGrimgy fot 60 MinTihe mikkifre was coeled veidgian iscabath. DIPEA
and the mxture was acidified to pH 4-5 V“Bag'hﬂbeﬁﬂit al "
HOK25G Bil.ph angh) (serddR 2hsedue ate PReRSHR: By emal reaction
m xture | I f Et Whital d
eGSR e
S 0lah@ $hevedaetip@ itak atitigd Dvelmight avnt.t Ahefrebdtion mixtyeweas partitioned
the crude acid internge

AT N P T AR M-

20305 gl PR TS8R yaI O Yop st n i

andothbied quganid exitasts(Vck? waslsd) wigh watey dg%mp;yﬁ), &pidr{x5 N aq. HCI

ﬁis )é(ﬂ)? @H,gg),%% Swater (§80 g‘nI]_S %%rp%g(lillllc? rv&;ag ?heﬁqaéxttract-gﬁ Svith cold 0.5 N

aq. NaOH (300 mL x 3) and the combined basic aqueous extracts were neutralized to

pH = 8 by a slow addition of cold 0.5 N aq. HCL. The resulting solid which

25  precipitated was collected by filtration and washed with cold water. The wet solid

was decolorized in hot EtOH with active charcoal to give 106 g of white solid as the
BOC-protected N-methoxyamide intermediate.

To a slurry of the above solid (91 g, 0.32 mol) in 1,4-dioxane (400 mL) at 1t

was added a 4M solution of HCI in dioxane (400 mL), and the resulting mixture was

30 stirred at rt overnight. Diethyl ether (1000 mL) was added and the precipitated solid

-39-



10 stirred for 30 min to solubilize the solids, placed

in a cold water bath, and DIPEA (20.4 nL, 117 nmol)
woer®sadderl slowly via syringe. The reaction nm RECT/US2005635220

allowed to stir at rt for 1 h, then poured into

rapidly stirred ice water (1.2 L) to precipitate the

Pr adyiebllectd 8% fRirhtidd BAd fu@farated withhe 10 |EtOH/M5ID meture (4:1 v/v).
collected by suction filtration, washed with wate

( 1Bmy1ng)thm@su&tmgesol(dzm oarHo) atferdad 213 &vRédthe e rhYéWhlonde salt

15 suct.i-Qn f|| e
(,@/IP%O‘E‘& S aAY" o&ﬁ‘k@%ﬁ’g@ﬁ(@% |§9 é\%gu Er’gtﬁ’e@ﬁ’ 775 G,

COTH?WBB @ *pm 56 (ﬂh@m 3.70 Echee. B (sadrpve, can be

reacted with di-tert-butyl dicarbonate in an organic
5solvent, such as THF, to afford compound (5) of

Schene 6. This conpound (5) can also be used as in 20

Scneme 3 to produce conpounds (6) of Schene 4.

Exanples 2-55 H3CH3ICHN ON 'N) CH3 R2--N N, R10

(I'lc) 25 Conmpounds having the forpula (l11c), wherein

R2 and R10 have the val ues Iisfﬁgz;ﬂggﬁgble 1 were

prepared followi ng the sane ngt eiNfoFth above in

Schene 3 and Exanple 1, u in@Ndiffer nt ~am nes

(NR2R10) in the |ast s©gp. gyonal Py, each -41 WO

2004/ 043912 PCT/ US2003/ npound can be

recrystal lized using/a07 t OH/ water mxture to

afford analytically pure product as a white

crystalline solid. -42 WD 2004/ 043912

PCT/ US2003/ 035220 TABLE 1 Ex. R2 Ri o Conpound Na
10 Data MBpHRPIDtion of (1}62(1@(1@@)13) @2 g, 190 mmol) in DMF (230 mL) was

[Ni %r‘iqeﬁ(}% Eg &’é) y? Tm‘&ll 5(§9§§C%jrh§)n wdrrtel}eﬁ%CSRIé r\{ﬁs]al was heated

antdsy °C Nbil Bathl tdﬂﬂ:i)h)SloH& IToat unc[l €, (45%]g, [190 mmol) was added in several

1,2,4]triazi ne-6-carboxani
portl]ons over 10 minutes and the ﬂask was rinsed with DMF (150 mL) and added to

the reaction. The reaction was heated for 10 hours at 55 °C and cooled to rt. The

15  mixture was then poured into 1.5 L water diluted to 2.2 L with ice slowly over 10
minutes. The pH was adjusted to 6 and the solids were stirred for 1 h. The solids
were filtered, washed with water (2x200 mL) and dried on the filter to give 71.9 g
crude ester. The solid was then suspended in acetonitrile (450 mL) and heated with
stirring at 50 °C for 1 h. The mixture was cooled and filtered to give 64.2 g product

20  (>99% purity). These solids were then dissolved in hot EtOH (2.8 L) and
decolorizing carbon (6.4 g) was added followed by heating at reflux for 15 min. The
mixture was then filtered through a pad of celite and the reaction flask rinsed with hot
EtOH (1 L). The hot filtrate was then concentrated to ~1 L of EtOH by distillation
upon which the product started to crystallize out of solution at a volume of 2.5 L. The

25  solution was cooled and placed in a cold room with stirring for 40 h. The solids were
filtered and rinsed with 1/1 EtOH/Et,0O (500 mL) to give 58.5 g of Compound E as a
white solid (80%).

F. To a solution of ester Compound E (22.5 g, 58.7 mmol) in THF (205 mL) was
-40-



3 -CH(CH3)2 H 4-[[5-[ (Mt hoxyam no) car bonyl]-2- 397.3
nmet hyl phenyl ] am no] -5-nethyl -N-(1- 2.79 mn
woreaohpswthyl ) pyrrolo [2, 1-f] [ PCT/US2003/035220
1,2,4]triazine-6-carboxanm de 4 CH3 H
4-[[5-[ (Met hoxyam no) car bonyl ]-2- 411.4 -CH2-CH
ne tddedpintd NeQFR (3030hE bamiethb ydactibr @ixt@reateilno 50 °C for 16 h. The

T sl b e, G e e babacidifiego,pFg4-S with N aq. HC
N- (ci_pr@c@ltﬁf@ﬁﬁ%r@d&ﬁy The Aetblo2encbad® mixtute WEY fiRvead6t NB) filtered and

mn Carbon -2-met hylp henl%amn -5-

rrevviathdwlﬂowa{elz(lﬁom) gng ezhezx](ﬁq Bk nEh%C‘]ﬂ]@FWéﬁahﬁ%‘éere partially
5 - ( g@'zé grﬂﬂ% ﬁ_k ﬁtC{ %@e l'fel\@lﬁ&oﬁé (fﬁgé}ﬁk{i%{elba% %}ﬂl&lslzwhﬁg 5,7011%1 which was

henyl] am no
prﬁwﬁlmwduoﬁﬁ{}ﬁrpﬂnﬁdaubnl 2,4]triazine-6 carboxam de

[7( A ﬁg‘sy;,ﬁ%ﬁgpgé}fég%ﬁstt%d? )i o DVE Was dded HOBt (11.9 g,
Tegggi &Hﬁcﬁ lhﬁ@é”@k.&ﬁ@@@' H}\A{(ﬂ)o'aﬁ&Z%% £ ul{lalents (117 mmol) of

riazi ne- car am de
4- EyBoegropBannng asritimofreabbsmyt hs the Hydsochloride salt The mixture was

mt%gf}ﬂ?% x}u@%ﬁ,@ﬁ‘%ﬁ%@iﬁf,gﬂigceﬁip a cold water bath, and DIPEA

§zo4z1 tfl, aZI N BrrRol§ IR Oa@ﬁuct@oxﬂ]yW1Ns§ﬁﬁ @heryd réhelibdmixture was

rrethox am no) car bon mn --0

ne@]l}@w t:ghyqlr] @trﬁt rfer 15 n@[ehwqg;qdr mtq)[r{g)@yfs]tmed ice water (1.2 L) to

A- j[;][eg1p% %ﬁr%ﬁm gcs%l%c noq{:eg S % %Oh,% sths were collected by suction
mefiliytiohewsdhbaRtitiowater UPJ(TIMIL) Bihd ethls) 2x208mLii and allowed to air dry

15 by suction filtration to give Example 2 (92-98%) as a white solid.

Alternatively, commercially-available compound (1b), as shown in Scheme 6
above, can be reacted with di-fert-butyl dicarbonate in an organic solvent, such as
THEF, to afford compound (5) of Scheme 6. This compound (5) can also be used as in
20  Scheme 3 to produce compounds (6) of Scheme 4.

Examples 2-55

H,C
0]
H,C HN
HN_
Ry~py? \ Ny P CH,
Ryo (TIc)
25 Compounds having the formula (IIc), wherein R, and Rio have the values listed

in Table 1 were prepared following the same methods set forth above in Scheme 3 and

Example 1, using different amines (NRyR1¢) in the last step. Additionally, each
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-H 1-phenylethyl]pyrrolo[2,1 f] [1
,2,4]triazi ne-6-carboxam de 11 CH3 H

WA 2(q0pB43o(Met hoxyam no) car bonyl ] - 2- 459. 3 PCT/US2003/035220
met hyl phenyl ] am no] - 5- nethyl N[(1S)- 2.85 min -C
1- phenyl ethyl ] pyrrolo[ 2,1
f] pd.mﬁqmidtqanzbz [rwey%alhmdmm Ao 1 EQHNRta00ikN0d g9 afford
PCT/ 3/03522 Eﬁ F$ﬁoe rnd Narme Dat a
NG Xﬁ“ﬁﬂ(ﬁ‘?‘ﬁaﬁﬁ’ 8 SHRR TSty 1 - 4-[[5- 463. 4
-CH2 F [(nethoxyan1no)carbony|] 2- 2.83 mn
nmet hyl phenyl Jam no] -5 nethyl pyrrolo [2,1-f] [
1,2,4]triazine-6- carboxam de 13 OCH3 H
4-[[ 5-[ (Met hoxyam no) car bonyl ] -2- 475.4
met hyl phenyl Jam no] -N-[(2- 2.83 mn -CH2
met hoxyphenyl)nmethyl]-5 _ nethyl pyrrolo[2,1-f] |
1,2,4]triazine-6- carboxam de H
4-[[ 5-[ (Met hoxyam no) car bonyl ] -2- 446.2 14 -CH2- ( N
met hyl phenyl ] am no] -5-nmethyl -N-(4- 1.45 mn
pyridi nyl met hyl)pyrrolo[2,1- f] |
1,2,4]triazine-6-carboxamde 15 H

4-[[ 5-[ (Met hoxyam no) car bonyl ] -2- 460. 3

met hyl phenyl ] am no] -5-nmethyl -N-[2-(4- 1.81 mn
-(CH2)2 /N pyridinyl)ethyl]pyrrolo[2,1 f] [
1,2,4]triazine-6-carboxam de 16 H

4-[[ 5-[ (Met hoxyam no) car bonyl ] -2- 466. 4

met hyl phenyl ] am no] -5-nmethyl -N-[2-(1- 1.56 mn
-(CH2) 2- N piperidinyl)ethyl]pyrrolo[2,1 f] |
1,2,4]triazine-6-carboxamde 17 ~-~ H

4-[[ 5-[ (Met hoxyam no) car bonyl]-2- 468.3 (CH2)2-N O
met hyl phenyl ] am no] -5-nmethyl -N-[2-(4- 1.38 mn
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nmor phol i nyl ) et hyl ] pyrrol o 2, 1-

fl 1

1,2,4]triazi ne-6-carboxam de 18 HO H

WORGEARIRS) - 2, 3- D hydro- 1H i nden- 1-yl ] -

487.

4-[[ 5-[ (et hoxyam no) car bonyl]-2- 2.74 m n
met hyl phenyl ] am no] -5 net hyl pyrrol o[ 2, 1-f]

[1,2,4]triazine-6-

car boxam de 19 OH H
N[ (1S, 2R) -2, 3-Di hydro- 1H i fd&BLE VI ] -

487. 2

4-[[5-[ (et hoxyam no) carbonyl]-2- 2.74 mn

4 PCT/US2003/035220

mef nyl phenyl | noj -
met KA pyrr ol o?‘gl 1-f] [ 1} Bt ri azi nEUBRR LBy ani de qusl?ﬁt;Lc
H N-Cycl opropyl -4-[[5-] 395, ?\12(2311) lwl T 55
[ (et hoxyanppn) e@ieny! byl imgtiylpropyl)-4-[[5- 3
net hyl phenyl ]g-)rhﬁg 95 thyl %gﬁhw %bo 1131 3.43 min
, 2| 4] ti azi ne- 6- carboxam olfé;n ropentyl - 4-[ [|5-
ﬁé 3; 0 [ (ITEt ho:(l?/la;[)nj no) car b( %yrru%;z?ng6%goxannde
hytphenyt - 4 [[5 [(Methoxyammo)carbonyl] -2- 397.3
mef hyl pyr roiH 2,869 [ 1, 2H4] B{eﬂhﬁgiheﬂﬁ]'a molCRhIGXANL-de +44 .79 min
WO 2004/ 043912 PCT/ USZOO3/ 0 3hid yIE%rolcRZ Ri p Conpound
Nape Data MS/HPLC 22 H [2,1-f][1,2,4]triazine-6-carboxamide
N-[ 25 (4- Fl uor oph l) et I*@fl ]| 44i5f[(Methodsaming)car @R y-2 4114
[( et hoxyama_i:; onyl - n@thﬂﬁlemlhrmn?ﬂe%wfrywéﬁyl ] { 3.14 min
ani no]j rrol of 2, Pe?lgf@SEP}i)PYHOEOH azi ne-6- \
caf boxani de F 23 N- ( Oy cl| G 2 Etaspepo2eqepmmide 451 | 3
- CH2- th m np) ¢ alf bie@gDiméhkylpBapylP4-Hib-n 4253
5( ) I_(_Eﬁz ee&ﬁl%:; )ﬁ [(met%o%amino) 3.35 min
Carbonyl]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f]
[1,2,4]triazine-6-carboxamide
6 —(CH5)sCH4 H | 4-[[5-[(Methoxyamino)carbonyl]-2- 2 %%Zﬁin
methylphenyllamino]-5-methyl-N- ’
propylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
7 —C(CHa)3 H | N(1,1-Dimethylethyl)-4-[[5- a2
[(methoxyamino)carbonyl]-2- ’
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
_ . 4-[[5-[(Methoxyamino)carbonyl]-2- 413.2
8 (CHz);—0CHs H methylphenyl]amino]-N-(2- 1.99 min
methoxyethyl)-5-methylpyrrolo{2,1-
f][1,2,4]triazine-6-carboxamide
9 3 H N-Cyclohexyl-4-[[5- 437.4
[(methoxyamino)carbonyl]-2- 2.88 min
—<___> methylphenyl}amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
10 CH H 4-[[5-[(Methoxyamino)carbonyl]-2- 459.3
= 3 methylphenyl]amino]-5-methyl-N-[(1R)- 2.85 min
—C 1-phenylethyl]pyrrolo[2,1-
H f1[1,2,4]triazine-6-carboxamide
1 CH H 4-[[5-[(Methoxyamino)carbonyl}-2- 459.3
2 methylphenyl]amino]-5-methyl-N-[(1S)- 2.85 min
—-c@ 1-phenylethyl]pyrrolo[2,1-
H f1[1,2,4]triazine-6-carboxamide

-43-




~ | met hyl phenyl ] am no] -5

nmet hyl pyrrolo[2,1-f][1,2,4]triazi ne-6- carboxam de 24
w@2id444915- [ (Met hoxyam no) car bonyl ] -2- 439.3 PCHES2003/035220

nmet hyl phenyl ] am no] -5-nethyl -N- 2. 76 min

[(tetrahydro 2 furanyl)nethyl]pyrrolo[2,1- f] [

1,2,/4]triazi ng; 6- car bok i de
NP ndol 3 y1 et hy| Y4 ([ 5- 298 %88 M0y 2 1 N wsmpLc

[( et hrwyam’ nn) car hnny ] -21 23 30 mn  methyl nhpn\/l 1

am n20] -5- nmethskpyrrolgl 2 i‘;ﬂ.(‘% ofoppeny itJr)lgfufﬂily Al 5- 463.4
cal boxanmnicec ;.@0 ) gt CH3 it ammoift%l "411. 2 2.83 min

[ (tret hgxyani no)'caf bony| ] - 21 g:gth i ’
mef hyl phenyl ] am no] - 5- carb:y&%nde 1-f][1,2,4]triazine

me E%/l PYTT Ol 02, I-T T I Z, A1 G55 A Pmido REBEN AN 0E 4754
N-( & cllopr opPPHRE hy! ) - - H[ § ndibylpiehiAtafink-N-(2- 2.83 min
[ (et hoxyan garWony| ] - 24 mé®8xyphenyl)methyl]-5-

net hyl phenyl% . 5- methylpyrrolo[2,1-f][1,2,4]triazine-6-

methylpyrrolof[2 1-f]1[1 ?14]1C&fb(?¥?m1ﬁ% 6-_2 qn mn

cal boxam’ de 28 4-1 [ B- J[ 1]-2- 446.2
425. % |3 mechy he/rWI 1 Bm ng y%}%z ?gﬁ %EE‘X 1.45 min
1 e~ -

et hyI butyl)py [2 1- f][ gxm 43 mn

o

6- Car UUXdIII de H2C—CH3 I\ \ 4 4|’[ [[ENIE‘XHOE }cirbonyﬂ-bs £ 460.3
- CH2ISH| [ ( et hoxy AT ho) Ealboméln)ipnyiAdRolls-methyl- N-2-4- | 1.81 min
me{ hy| phemyfiizan o] ,8- | met hy&rmyiiyr)@ﬂyqb&oloﬂ.ﬂf]
[1]/2,4]triazine-6=2.95 m nflllc]tigzigrt-ciboxathide

[ 51[{Mpt hoxyani no rbpnyl ] 42[5-[(Methoxyamino)carbonyl]-2- 466.4
——(CHp)o-N methylphenyljamino]-5-methyl-N-[2-(1- 1.56 min
272 piperidinyl)ethyl]pyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide
17 I\ H 4-[[5-[(Methoxyamino)carbonyl]-2- 468.3
—— (CHy)—H o methylphenyl]amino}-5-methyl-N-[2-(4~ 1.38 min
N/ morpholinyl)ethyl]pyrrolo[2,1-
f1[1,2,4]triazine-6-carboxamide
18 HO H N-[(1R,2S)-2,3-Dihydro-1H-inden-1-yl}- 487.4
4-[[5-[(methoxyamino)carbonyl}-2- 2.74 min

methylphenyl]amino]-5-
methylpyrrolo[2,1-f]{1,2,4]triazine-6-
carboxamide

N-[(1S,2R)-2,3-Dihydro-1H-inden-1-yl]- 487.2
4-[[5-[(methoxyamino)carbonyl]-2- 2.74 min
methylphenyl]lamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide

19

111,

oy

N-Cyclopropyl-4-[[5- 395.3
[(methoxyamino)carbonyl]-2- 2.64 min
methylphenyl}amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide

20

21 H N-Cyclopentyl-4-[[5- 423.0
_-O [(methoxyamino)carbonyl]-2- 3.15 min
methylphenyljamino]-5-
methytpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
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30 -CH2 H net hyl phenyl]am no]-5-nethyl -N-(2- 451.2 S
t hi enyl et hyl ) pyrrol of 2, 1-
WO 202023943 t ri azi ne- 6- carboxam de 3. 16 nmin 31 HCT/US2003/035220
4-[[ 5-[ (Met hoxyam no) car bonyl ]-2- 475.3 -(CH2}2 -O
net hyl phenyl 1 am no] - 5- net hyl - N- ( 2-

phe et hyl) rroIo[2]R- C dN Data
f] %'2 4l tri arzilyne 6-caf bdkam de 3.43 MmN -45 WO MS/HPLC
2004/043912 PCT/1US2003/ 035220  Ex. R2 Ri o Conmpound
NafreDit a MBAHPLC 32 CHR N2 F‘“°fgg‘)1:;‘ryb}giﬂgﬁ£_4 {15- 3
4-1[5-] (Met hdﬁlslz?dn no) cpr bon % i 5y :
nme hyl et h3 me olo‘?gllfﬂ]a 2,4]triazine-6-
et hyl O[ 2,| $arboxamide _
f111,2 F boxani de 3.56 min 33 - CH2- CH3
CHB N E I hoxyam no) car bonyl ] - 397.2
2- [ret hy N, 5- dlrrethylpyrrolo[21f] [
1, & 4] - i O%-atA-g \4 3 23 7513
4- [B-] ( 0X ' arBony D hyl phenyl ]3 70 mmin
anl noj 1 5- me 2- ﬁ hl 5 y]_;ipyrrolo[z
3.1 mn f] [ 17274]tyiazipe X2 AridBe-6-
-CH2- CH2- F H N- (2- Fl uort oet myhboxéxmB{ 5- 401.2
[( hoxyam no) cay bony| | 2 4BtiMdiphenitbjcahongipp- 5- 439.3
met hyl pyrrolg] ] [ 1.2 | aAktylplemillaning)-5-RetydkNri n 2.76 min
caf boxarm de 36 , B-Di h]} él)yifl?}tlzr nden[ 2-yl)-4-1[§-
et hpxyamni no) car bon - 2 Tyapyhme yH%()f’ﬁ enyl
‘[J‘( Ao} 5 s hfz m'”C!g ]2 :ﬂﬂ]’flgtrll%;ll 7 hgfzgfrﬁé“ys] S EAPTTE
M h 2s5car box - CHZH CY dol3-y g 339 1
2) . (eoarrun)‘al'oé]3 .39 min
N- Ft hyl - f tnoxyam Ne&ALRARMhG)- .3
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
N-Butyl-4-[[5- 411.2

26 —(CHa)s—CHs H [(methoxyamino)carbonyl]-2- 3.16 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-f1[1,2,4]triazine-6-
carboxamide
N-(Cyclopropylmethyl)-4-[[5-

27 —CH2—<] H [(methoxyamino)carbonyl]-2- 409.1
methylphenyl]amino]-5- 2.90 mi
methylpyrrolof2,1-f][1,2,4]triazine-6- -V mn
carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-

L FICH?' H | nethylphenyl]amino]-5-methyl-N-(2- 425.3

CHz C methylbutyDpyrrolo[2,1-f][1,2 4ltriazine- | .
H,C—CHs 6-carboxamide
N-(2-Furanylmethyl)-4-{[5-
29 // \\ H [(methoxyamino)carbonyl]-2- 433.1
—CH, o methylphenyl]amino]-5- 295 mi
methylpyrrolo[2,1-f][1,2,4]triazine-6- -2 min
carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-
30 —end ) H | methylphenylJamino]-5-methyl-N-(2- 4512
2 S thienylmethyl)pyrrolo{2,1- A
f][1,2,4]triazine-6-carboxamide 3.16 min
4-[[5-[(Methoxyamino)carbonyl]-2-

31 CH 0 H methylphenyl]amino]-5-methyl-N-(2- 475.3

—(CH)z~ phenoxyethyl)pyrrolo[2,1- ,
f][1,2,4]triazine-6-carboxamide 3.43 min
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2-met hyl phenyl] am no] -5 net hyl pyrrol of 2,

1-f][1,2,4]triazine-6- 2.58 mn

car boxanm de 38 H

wa@2Qops43o(et hoxyam no) car bonyl ] -2- 487.2 H2C PCTZBER2003/035220
CF3 net hyl phenyl ] am no] - 5- net hyl -

(2 2, 3,3, 3-pentafl uorof rom/l)pyrrol o[2, 1- 3.40 nmin

[gd.|2, 4] trgazine- 6- CRy, Boxam de 3 0,;,,@15@,,3 N( CH3) 2 Data
H 4-1198- (Met hoxyam no carbonyl ]-2- 45 MS/HPLC
n‘etjlqyl Fhﬂl"\\ll 1 am-nol R - dinet-hv I\L
et hyd at hyl ) pyisrol o[ 2. 1 #f ] f[si ;_ a2 4512
6- ¢ar bgxam de 8 min|40 H g@yﬁ' %[[5- '
[ ( et hg xyarri “’ bonyl_] - 2' , ,4 azme—6 carboxamide 3.56 min
mathylphenyl] 3 o] 5 F o _
met yrr of 4 - f J l L CH4J WN-E@l4 - [Bnettoxyasnind)chkbonyl]- 3979
car b gm de 3 | 2-methylphenyljamino]-N,5- y
4- [ 5- [} ( Met hoxyam no) car bonydithetiipyddd[2,2-f][1,2,4]triazine-6- 550 mi
met| hyl phenyl ] ami no] - 2- | carboxamide -7 iR
et hgﬁgy pheny_%H pet hyI Py T o0 [RYidihady @inojriarbonyl]-2- 4371
f1l1;2,/4]tria NEr%- caf boxa rretheIpHRyIP@HR]-Hmethyl-N-(2,2,2- .
4-[|[ 5- [|( Met hoxyani no) car bor)y! “_ uopethyDpgrrolol2.fret hy| pheny| 1301 min
amino] |-N- [ (3- pethokyphard 3. fitriaping-§-cacbogppide
met hyd Qyr roloaf2ci; k[ 1| 214] thf fz’ Oﬁéfh@i -4 5-775 4012
calboxdmi de - 46 WO 2004/ 043 635220 Bx.
R2 |R10 |Conmpound Narne ta N 1 1_ 124 6 2.44 min
4-[|[ 5- [|( Met hoxyami no) car borjy °° ’ 2Alwiazine
meghytphenytam noJ-5-1et nle- ’}!‘3L]§hydfb9ﬁ1 hden-2-y)-4-[[5-
( tni ¥q gor onetn DRe nyl ] Hyr g'al']lmo)carbonyl]-Z- 471.2
f1011, 2,|4]tTTa cal boxcmedglp&n;’a&mmohs- 3.56 mi

methylpyrrolo[2,1-f}]1,2,4]triazine-6- -0 min
carboxamide

37 —CH,-CHj3 H | N-Ethyl-4-[[5-[(methoxyamino)carbonyl]- 383.3
2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.58 min
carboxamide

38 H | 4-[[5-[(Methoxyamino)carbonyl]-2~ 487.2

H,C—CF,~CF3 methylphenyl]amino]-5-methyl-N-
(2,2,3,3,3-pentafluoropropyl)pyrrolo[2,1- 3.40 min
f1[1,2,4]triazine-6-carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-

39 | —H{CHa);—N(CHal | H |\ oinhenyllamino]-5,7-dimethyl-N-(1- | 4263
methylethyl)pyrrolo{2,1-f]l{1,2,4]triazine- )
6-carboxamide 1.38 min
N-(4-Fluorophenyl)-4-[[5-

40 \©\ H [(methoxyamino)carbonyl]-2- 449.2
methylphenyljamino]-5- )

F methylpyrrolo[2,1-fl[1,2,4]triazine-6- 2.92 min
carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-

41 H3CO H methylphenylJamino]-N-(2- 461.2
methoxyphenyl)-5-methylpyrrolo[2,1- ]
f][1,2,4]triazine-6-carboxamide 2.97 min
4-[[5-[(Methoxyamino)carbonyl]-2-

42 OCHy | H | L cthylphenyljamino]-N-[(3- 4754
methoxyphenyl)methyl]-5- .

“/ZCO methylpyrrolo[2,1-f][1,24]triazine-6- 2.75 min
carboxamide
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CF3 44 C HNJ[(2, 6-Dchlorophenyl)nmethyl]-4-[ [5-

[ (met hoxyam no) car bonyl ]-2- 513.1
woreaohpsyonenyl ] am no] -5 - CH2

met hyl pyrrolo[ 2, 1-f][1, 2 4]triazine-6- 3.10 mn

PCT/US2003/035220

carboxamde Cl 45 C=
N-1 @}S) - 1- Cyang- 2- phenyh@ hyl ] - 4- [ EGnpotiifiaine - Data
[ (pret hpxyam no) car bony] ] - 21 rret hyI phenyl ] arri no] - 5- | MS/HPLC
Ay Jyrrc!"["1*‘”1,L1'r -
caf bexam de [5- [ (MeEhos Eﬁ%oféarﬂ;}y] 246 - |H 499.1
met hyl Jheno] 5- [ret hy eth B er3TIpyrih gﬁ) \ .
phenyl et hyl ) pyrRol of 2, f1- 1] | [1&,441}1§zlide662dafb8xam?de9l min| 3-39min
6- tar bpxani de” 47 ®e H 4} [ [ 5] [ ( Met hoxyani no) car bonyl ] 42-
nme %' nenyl T ani noJ - 5- et NY =0, d HichidffhesdhmethiA-[[5- 5131
py[ i“@i nyl met hyF pyrr ol 0[1’2, 1 [(methoxyamino)carbonyl}-2- :
f111,2]4]triazi 8- car box anetigphtnydlimindls- 48 H 3.10 min
4- [ [ 5- | (MeTHExyQni no) car bon}rlle yipyrrolo[2,1-f][1,2,4]triazine-6- -
met hyl phenyl ] ani/fo] - 5- et hy alides 2 - CH2
(phenyl et hyl ) Byrrol o[ R, 1-
f] L 2[4 Tri azi ne- 6- Caf DOXANL[AS)-ZChHoMphenyldthyl]-4-[[5- 4943
[ 5f [ Met hoxy&™M no) car bony | | {@ed&yhifehirtonyl]-2- :
met hyl phen ' - 5- ret hy methylphdnylldSRAG-5-/ | 2 88 min
mef hyl 1 2-t hi azo Dyr I ol of BethylpyzroRE, nfilh, 2.4 4ridzine-p- '
1, D, 4]{ri azi ne- 8—c4r bokani d&x BT 3
4- [TH-TUvet hoxyam no) car honylk{@4ettdlyhmido)cabonyl]-2- 4593
met H9I pheny] ] a hy inethyipHedyRpmind]-5-methyl-N-(2- :
1- fret hyl pr§ of 2,1 PISRYIOEDPOIB(2,1-f][ 1.2 Alrlazine- |, o) o
f1[1,2]4]tri a2| ne- 6- caF boxaficeexamige) min 4-[ '
[ 5t [&Met hoxyani n ar bpny! ] 4255 e@pei@asino)carbonyl]-2- 4462
et hyl phen%IH] animo] \5- pret hy metyl ingff5ymeghyl-N-(2-
~—Cr; yndlnylmethyl)pyrrolo[Z,1-. 151 min
—_— f][1,2,4]triazine-6-carboxamide :
4-[[5-[(Methoxyamino)carbonyl]-2-
48 @ H me[:Ehy[liahenyl]a)r,nino]-S)-methyil-N- 4452
— henylmethylpyrrolo[2,1- .
CHa %} [1,2,):1]triaz}iln)ep-)é-carboxamide 2.69 min
4-[[5-[(Methoxyamino)carbonyl]-2-
49 /N j CHs H mghy[l;henyl] a?nino]—S) —methy{-l]\l—(4- 4523
methyl-2-thiazolyl)pyrrolo[2,1- .
—<s | ﬂ[1,2y,4]triazine-}é—)£a};boxamide 3.50 min
4-[[5-[(Methoxyamino)carbonyl]-2-
50 CHs H me[:'Ehy[l(p}\l;Ienyl]a)r,nino]-S)-methin-N-[(lR)- 411.2
‘ 1-methylpropyl]pyrrolo[2,1- .
—CH—CH,—CHj f][1,2,4]triazine-6-carboxamide 3.20 min
4-[[5-[(Methoxyaminc)carbonyl]-2-
51 LHs H mghy[l;henyl]a)rlnino]-S)-methin]\I-[(lS)— 4112
—CH—CH,—CHj3 1-methylpropyl]pyrrolo[2,1- 3.20 mi
£][1,2,4]triazine-6-carboxamide 20 min
52 F H | N-[(3-Fluorophenyl)methyl]-4-[[5- 463.2
[(methoxyamino)carbonyl]-2-
—CH2~© methylphenyl]amino]-5- 2.84 min
methylpyrrolo[2,1-f]{1,2,4]triazine-6-
carboxamide

47-




-CH CH2- CH3 1- et hyl propyl ] pyrrolo[2,1- 3.20 mn
1,2,4]triazi ne-6-carboxam de 52 F H

woRGogB4Phz0r ophenyl ) net hyl ] -4-[[5- 463. 2

[ (met hoxyam no) car bonyl]-2 -CH2 /

fl

[

PCT/US2003/035220

nmet hyl phenyl Janm no]-5- 2.84 nmn _nethyl pyrrol o] 2,
1-114.1,12, 4] tri@zine-6 ¢ bcxam de 04/ 043912
PCI'/]%SZ.OOSI 035220 Ex.|RP Rio Conrpg‘ffﬁ17 “K@Vg'g Mo
Mo/ HRLC 53 CH3 H N-T1:(4-Fly henyl)ethyl1l-4 [[5_

477.8 |CH [ (wet. bag<yam nox)lccnl‘}i[é' ¥ oreph eﬁ}g)ethlﬂ]zi[[s' 477.3
nef hyl phenyl 1 9% no] - 5- m?ti - I]I;O)w onyll-2-

met hyl pyrrol 111} 2, 4]tk %g ]352% Mn@ 6- 2.93 min
car boxam de [(2,4-Df Cg@gxgﬁh@ny ms 4-1[ 98-
54{-CH2 \ / (met hpxyam no) car bonyl ] - 2- 481 2

nmet hyl phenyl nol-5-1{2.92 mn nethyl pyrrol o[ 2, 1-f|]
[1]2,4]triazi n|e 6 F cafboxamde 55 F H

N H2-6—DBfHderephenyy ettt p ffﬂLS HenyDmety 14005

[ (frevhgxyani noyeaxbony| |H2{ iy I orophen ety -A{D- | gy 5
me{ hyl phen§ 5L CHZ methylphenyljamino]-5- .
met hyl pyrrol of 271 f1[ 1) 2, 4] teinPgyridRiLr-£1[4.2 4ridHne-6- 2.92 min

caf boxami de F Exanpl e

O

[72)

561 98boxkdale / H3C HN\ HN - O

RZTOUN, N UHoS

55 F.
)

N-[(2,6-Difluorophenyl)methyl]-4-[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-

H

481.1

2.70 min

carboxamide
F
Examples 56-59
H,C
O
me BN
HN.
\
R, \ N\N) CHs

(IId)

Compounds having the formula (IId), wherein the R, groups have the values

listed in Table 2, were prepared following the same methods set forth above in

Scheme 3 and Examples 2-55.
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5 (lI1d) Conpounds having the formula (11d),
the R2 groups have the val ues

wher ei n
listed in Table 2, were

w@e@pasmd2 f ol | ow ng the sane net hods set fort hpEbUsm®03/085220
Schenme 3 and Exanples 2-55. -48 WD 2004/043912
PCT/ US2003/ 035220 TABLE 2 Ex. R2 Conpound Nane Dat a
56 3-[[6-[ (Hexahydro-4- 452.1 2 ~N-CH3 --N

net hyl -1 H 1, 4- di azepi n-1 - 1%
yl ) carbonyl ]-5-nmethyl pyrr B12¢111,2, 4] tri azin-

4-yTTR@ NQ - NFMETQXY-4 meth 1D Hfd Rdme
N- Net “xy-a‘r-uetnyl =—3- 44?2‘%%%—_(4-
il 7or phol i C/ém)mdc)i

Data

- 824521

m n
Dyrrolo[21f] r|a2|n-“1§ 1 '14%%7§%na}nce dp3 min
N- Net hoxy-4- rrethy 513. 4 éﬁl e 5 |- 6-[ [ 4-
3.45 min |0 (phenyl nethyl)-1|g LieH kg 1]
pyr|r ol of 2, 1f][1,2,4]triazin-44§d]quea?r1 ofBesYati de 59
N- Net hoxy-|4- met hyl - 3- 409, 2 | oyl e - 6- (1- (2. 16
mn @yrralidi nyI c yI ) N-Methoxy-4-methyl-3- 425.2
pyrirol o[ 2,{1-f][ 1, 2 4] tr\azi nq [B~mkfhgho44] benzam de -142 min
WD 12004/ 04 391 W/ 03% 22@phdiataatieayh0- 64
pyrrolo[2,1-f][1,2,4]triazin-
4-yllamino]benzamide
58 N-Methoxy-4-methyl-3- 5134
——ND‘CHZ—@ [[5-methyl-6-[[4- 345 min
(phenylmethyl)-1-
piperidinyl]carbonyl]
pyrrolo[2,1-f][1,2,4]triazin-
4-yl]lamino]benzamide
59 N-Methoxy-4-methyl-3- 409.2
[[5-methyl-6-(1- 2.16 min

~0

pyrrolidinylcarbonyl)
pyrrolo[2,1-f][1,2 4]triazin-

4-yllamino]benzamide
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H3C1 O FSCHIVNHNO O RXN-J CH3 N(lIle) 5
Conpounds having the fornmula (lle),
whaone/0839e2 val ues |i sted
followi ng the same or simlar
and Exanple 1, except in the first step,
avai l abl e 3-trifl uoronet hixaimpley 6B64- 2, 4- di et hyl

wherein X and R2

in Table 3, were prepRCEBEUS2003/035220
procedure as in Schenme 3
conmercial ly

ester was used instead of

3-methyl -1 -pyrrol e-2, 4-digidyl ¢
No. X R2 Conpound Nane Data

4-[[ 5-[ (Met hoxyam no) car bonyl 8.2.0

2- met hyl phenyl ] am no] - 5- ' ¥ C

(trifl uoromathyl)pyrﬁg | of

f1[1,2,4]triazine-6-c 'ﬁacilc]me‘tmw ester 61 0
_ CH2: CHB N- Et hyl - 4-%

[ (et hoxyani no) ca n I\P_\ 99 nmin F&hrret hyl phenyl ]
ani no] 5 HN (trifluoronet hyN)pyrrolo[2, 1- @I&] [

1, 4]tr|a2|ne 6- carboxam de 62 0 - CH2- CH2- CH3

4 [5-
2rrethy

thox

H‘@% ﬁ bonh(}]] ), érvsfﬁ 1&)%andd{2 have the values listed

5- {d Tidé 9%&%%&&13&%%%@1@&8@ §an*ré!\br7sufrﬂla1[ précediuéd as in Scheme 3 and

triazi ne-6-carboxam de |
4- ExsmpleNs ehespy tnihe Sy gﬁepm@erczp@g ayailable 3-trifluoromethyl-1-

R e e

(trifluoromethyl)pyrrolof2,1-
[1,2,4]triazine-6-carboxam de

g

T3 ?}ngtﬁyqu Byrrcﬁe b A-diethyl ester.
I

TABLE 3
Ex. No. X R, Compound Name Data
MS/HPLC
60 o —CHp—CHg | 4-[[5-[(Methoxyamino)carbonyl- | 5 o2
. 3.76 min
\\ 2-methylphenyllamino]-5-
/C (triffuoromethyl)pyrrolo[2,1-
o f][1,2,4]triazine-6-carboxylic acid
\ ethyl ester
AU N-Ethyl-4-[[5- 437.2
61 ?\ CH,—CHs [(methoxyamino)carbonyl]-2- 2.99 min
c—— methylphenylJamino]-5-
HN d (triflnoromethyl)pyrrolo[2,1-
\ f][1,2,4]triazine-6-carboxamide
_ _ . 4-[[5-[(Methoxyamino)carbonyl]- 451.3
62 ?\ CHz-CHa-CHg 2-methylphenyl]amino]-N-propyl- 3.21 min
c— 5-(triflnoromethyl)pyrrolo{2,1-
HN f][1,2,4]triazine-6-carboxamide
o CH 4-[[5-[(Methoxyamino)carbonyl]- 465.3
63 \\ 3 2-methylphenylJamino]-N-[(15)-1- 3.36 min
c— methylpropyl]-5-
HN/ —CH—CH,—CHj (trifluoromethyl)pyrrolo[2,1-
\ f1[1,2,4]triazine-6-carboxamide
o CH 4-[[5-[(Methoxyamino)carbonyl]- 513 .2'
64 \ ve 2-methylphenylJamino]-N-[(1S)-1- | 1.72 min
c— —_ phenylethyl]-5-
HN - H (trifluoromethyl)pyrrolo[2,1-
\ fl[1,2,4]triazine-6-carboxamide
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64 0 CH3 4-[[5-[(Methoxyam no)carbonyl]- 513.2 T -
2- et hyl phenyllam no]-N-[(1S)-1- 1.72 mn /C-C

w@b@apsdthyl 1-5 HN (trifl uoromet hyl) pyrrol o[ 2, RET/UST0P3/)35220

1,2,4]triazine-6-carboxam de -50 WO 2004/043912

PCT/ US2003/ 035220 Exanpl e 65

N- Et hyl - 4-[[5-[ (met hoxyam no) car bonyl | - 2- net hyl phenyl ]
am no] - 5-

met hyl pyrrol o[ 2, 1-f][ 1, 2, 4/ EXampleS2 ¢ carhoxani de

nmet han Q.-methvinhe o]-5-
Sl %%ﬁpﬂggﬂeﬁox%ﬁlﬁ%&mngﬂ nfethylp ﬂ;’l\]@nﬂn ]
free m@lmouﬁmgmm}tmameﬁmbqw/r@thawlw acid
jacket was heated to 50-60Gy dzefl
55-57C, and the mixture was St
50-60C. Met hanesul fonic acid (1.p eq!)
a slight 10 exotherm was obs g e
stirred at 50-60C untif,®SC wed in tiwo consecutive
sanpl es the conpl ete_con [
220-222C) to the ne
slurry was cool ed t
then stirred for at
at 20-25C. The sl ugpy’ was thdﬁ+f|| efed, washed with
acetone, and dried ’n vacuo at c®0C to an LOD <0.5%

Exanpl e 37 as

X was started at
for 30 mn. at
was added, and
urry was

Ad

ft e base (np
alt {np 259- 261C) The
Nvepdabout 30 CHen, and
0 mn. th the tenp. kept

§ast 3

5to 15 provide Exanple 65 as a V\,hlte(%rystalllne solid

10

15

(yield 90-95% . [M+H] +=478.4. The above procedure nay
be used to prepare nesylate salts of other conmpoun

For Fwhmple(37)as arfnﬁe(blalie) wmecrt@rgpd wmaqmnzdmm/&%é the jacket

PC-VI;/as Za(%g / 05%5502’% lg)h%x was st d%? 5;' 57W and/theNnuR))(t&r% was stirred

for 30 min. at 50-60°C. Methanesulfonic acid (1.2 eq.) was added, and a slight
exotherm was observed. The slurry was stirred at 50-60°C until DSC showed in two
consecutive samples the complete conversion of the free base (mp 220-222°C) to the
mesylate salt (mp 259-261°C). The slurry was cooled to 20-25°C over about 30 min,
and then stirred for at least 30 min. with the temp. kept at 20-25°C. The slurry was
then filtered, washed with acetone, and dried in vacuo at 40-50°C to an LOD <0.5% to
provide Example 65 as a white crystalline solid (yield 90-95%). [M+H]"=478.4. The
above procedure may be used to prepare mesylate salts of other compounds of

Formulae (I) and (II) herein.
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OLNOHNKk NNJ R 2 ~ 5 Conmpounds of Formula (11f)

wer e prepared using appropriate substrates and

am nes

w@edogosmm t o af ford conmpounds where R2 and R18PEEUS20031€35220

10

values listed in Table
Conpound Nane Data 66 Et H N Et hyl
NVR (CD30D w N net hyl - le
(trifluoromethyl)phenyl]aniino 8.19 (s,
Q/ ] 1H, 8.11 (d, 1H), 7.84

- 5- net hyl
9 S 8.28
1H),

4. TABLE 4 10 Ex. R2 RI18
~4-[[2- H

(s, 1H),
8.16 (d,

car bonyl ] phenyl ] am no] pyrr ol Hy, 7.71 (d, 1H),
CF3 o[2,1 f][1,2,4]triazine-6- 8NtI, 2H), 7.47 (d,
carboxanmi de 1H), 3.44 (g, 2#5” 2 g '%’é, 3H), 2.47 (s,
3H), 1.26 (t, 3H). L ="497.47. HPLC
(Condition A) : 3.30H n\G7/E

4-[[5-[[ (4- Cyanophensy) 1H NVR ( CD3CD) -

am no] carbonyl]-2- 7.93 (br s, 1H), 7. 84 -
nmet hyl phenyl Jam no]-N- 7.86 (d, 3H), 7.74 (d,
et hyl

CN

FI[1, ngjn)%%gé(ﬁdfh?% ﬂ%g%?@%efﬁ?pepm%d%gmg%ﬁfﬂoghgt[e%uﬂstrates and

t r hiie eeléctedbiohdfoadt clap@undd where RHnd B3 2dve the vakes listed in Table

2.76 (s, 3H), 1.14 (t, 3H). LCVB (M+H+) = 454.18.
HPEC (Condition A) : 2.86 nin. 68
5- Met hyl -4-[[ 2-met hyl -5- LCVB ( MrH+)
TABLE 4
Ex. R, Rys Compound Name Data
H N-Ethyl-5-methyl-4-[[2- "H NMR (CD;0D w/
66 Et N methyl-5-[[[3- TFA): & 8.28 (s, 1H),
I( (trifluoromethyl)phenyl]amino | 8.19 (s, 1H), 8.16 (d,
(o) ] 1H), 8.11 (d, 1H), 7.84
carbonyl]phenyl]amino]pyrrol | (s, 1H), 7.71 (d, 1H),
CF; | o[2,11,2,4]triazine-6- 7.58 (t, 2H), 7.47 (d,
carboxamide 1H), 3.44 (q, 2H), 2.94
(s, 3H), 2.47 (s, 3H),
1.26 (t, 3H). LCMS
(M+H") =497.47.
HPLC (Condition A) :
3.30 min.
67 Et f 4-[[5-[[(4—Cyanopheny1) I NMR (CD;OD): 5
amino]carbonyl]-2- 7.93 (brs, 1H), 7.84 -
CN methylphenyl]amino]-N- | 7.86 (d, 3H), 7.74 (d,
ethyl-5-methyl 1H), 7.62 (4, 2H), 7.58
pyrrolo[2,1+][1,2,4] ot 31
triazine-6-carboxamide 3ﬁ), 2?,76 (S” 31'{)’ 114
(t, 3H). LCMS (M+H")
=454.18, HPLC
(Condition A) : 2.86
min.
; \© [(phenylamino)carbonyl] | 505.27. HPLC
d phenyl]amino]-N-[(15)- | (Condition A) : 3.34
1-phenylethyl] .
pyrrolo[2,1-f][1,2,4]
triazine-6-carboxamide
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5was 15 di ssol vé&?hy

10

15

20

[ (phenyl am no) car bonyl] 505.27. HPLC

phenyl]am no]-N-[ (1S)- (Condition A : 3.34

wdaz2phemghiet hyl] min. pyrrolo[2,1 fl[1,2,4] PCT/US2003/035220
triazi ne-6-carboxam de -52 WO 2004/043912

PCT/ US2003/ 035220 4-[[5-[[(4-Cyvano- LCVS (MtHt) _ 69

- met hyl|- (
2, 4)trji ne

111,2,4]triaz

Q" Q Z = (N —
1

-6

- Ethyl -14-[[5-[ [ (3-fluorop }/d[il—

m no] - 3- met hy| phenyl J am p f 4% ﬁ?pyrro o[2,1
In ?’

D\ =N NI NA HN—A C?‘ﬁ?. 1“—1'% ot —F—% \
sol ution of 4-nethyl-3-nitroani I | ne [corrpound (

phenyli) am noj] cag bonyl ] 53(5-A84-Cyihd= 1 CN -
nyliphensl] dwymal - (poadinoRutoRiES pri et

E 1'jllrﬁét b]l&iﬂ]’éﬂlhlﬁ{]z 1cCohdifon[A) : 3.35

car boXA M d&pet m 18)-10 min.

=

e- 6- car box \1N| @) F H

o
1

(e vy

o
U A
| a)

from Schenme 8)(3.72 g, 24.5 muol)] in 150 m of DCM

at

rt was added 3-fl uorobenzenesul fonyl chloride

(5.00 g, 25.7 mol), foIIomEﬂ_mpl_e'lﬂAwom 50. 2

T AR AU B =

trigzing; -&a{m‘ d

aq. NaHCO3, dried over sodium

\/©\ O°S"o F
g

N

To a solution of 4-methyl-3-nitroaniline [compound (1a) from Scheme 8)(3.72
g, 24.5 mmol)] in 150 ml of DCM at rt was added 3-fluorobenzenesulfonyl chloride
(5.00 g, 25.7 mmol), followed by TEA (7.0 ml, 50.2 mmol) via syringe. The resulting
mixture was stirred for 20 h and the solvent removed in vacuo. The residue was
dissolved in DCM (600 ml), washed with sat’d ag. NaHCOs3, dried over sodium
sulfate, filtered, and concentrated in vacuo to give 8.00 g of dark solid which was
triturated with DCM to afford 5.46 g of yellow solid. A portion of this solid (1.63g)
was dissolved in 10 ml 1N aq. NaOH and 20 ml THF, and the solution was stirred at
rt for 20 h. The solvent was removed in vacuo and the residue acidified with 3N HCl
to a pH of 2. The resulting precipitated solid was collected by filtration to afford 1.02
g (94%) of a light yellow solid as the desired Compound A. HPLC (Condition A) =

2.99 min. 'HNMR(CDCls) § 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m, 2H), 7.32 (m, 1H),
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sulfate, filtered, and concentrated in vacuo to give
8.00 g of dark solid which was triturated with DCMto

w@bdoane3os2 46 g of yellow solid. A portion of tPCEHUSHLI/EBS5220

(1.63g) was dissolved in 10 M 1N ag. NaCH and 20 mi
THF, and the solution was stirred at rt for 20 h. The
sol\8nin, 883, 2.840y8H).i N vacuo and the residue acidified
with 3N HO 20 to a pH of 2. The resulting
precipitated solid was collected by filtration to
afford 1.02 g (94% of a light yellow solid as the
degired Compound A. HPLC (Condition A) = 2.99 mn.
"HNWVR(CDC13) 8 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m

2H), 7.32 (m 1H), -53 4/ 043912
PCT/ US2003/ 035220 7.28 (m ,°:\S/2 54 (s, 3H. B. ~I
HZN N O F 5 To 0.20 g (04 mmfjl )Y of Compound A in

MeOH (10 m) was added 10% Pd/C (29 ng) and the
m xture stirred under hydrogen balloon for 6

hat it.
SThe  solMatd-he (6 mraleomprggh M 10 el o addidl 0%

h i . i Q

COREAFID AR SR RSSO 0 Gl 490, S

( Cenidiidn oas fikgred t}ir/oggn znjlazz[d &ﬂéﬁl\iﬁl\ldm&l-ﬂhe galvemt r&Bdved v@uo to give
NO'S HN I F 1~ t ou .

0. 843809 %aRE Cemrsugé Bas G&OH%F% e eetlfy Birats(Contiions )

WEtth'rHﬁﬁfL@;\ﬁ M7 (Bfz)&sgt hyl car boxyl ate (conpound 8
of Schene 8) 1 n anhydrous 15 DMF was stirred at it for

1020 h. The reaction was quenched with addition of cold

15

20

water and sat'd aq. NaHCO3. The solid was coll ected,
washed with water, and dried in vacuo to give 0.27 ¢
(9I%9 of Conpound C as a light yellow solid. HPLC

(Condition A 3.49 min. LCMS MkH+ (nmfz) 484. 20 D.
- 54 WD 2004/043912 PCT/ US2003/ J3922Q,° SO,
HN N~
H

=" NN
EtoZC \ N /)
N

Compound B (0.18 g, 0.64 mmol) and 0.15 g (0.64 mmol) of 4-chloro-5-
methylpyrrolotriazine-6-ethylcarboxylate (compound 8 of Scheme 8) in anhydrous
DMEF was stirred at rt for 20 h. The reaction was quenched with addition of cold water
and sat’d aq. NaHCOs. The solid was collected, washed with water, and dried in
vacuo to give 0.27 g (91%) of Compound C as a light yellow solid. HPLC (Condition
A: 3.49 min. LCMS M+H" (m/z) 484.
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OF aNHNH SINHXCN J N Asolution of 0.27 g
(56 mmol ) of Conpound Cin 1 m of INag. NaCH and 3

workooa439tOH was heated at 60C for 12 hr. The MOHUSENG3/035220

5

10

15

20

25

renmoved in vacuo and the aqueous portion acidified
with IN ag. hydrogen chloride to pH - 2. The resulting
5 precipitated solid was coll d, washed with water,
and dried in vacuo to affor E@\ (8% of Conpound
D as a pale yellow solid. \H \C (Cbmdl n A: 2.93
mn. LCVS MrH+ (1l z) ,456(=E. " mixture of 30 ng (66
mol) of Compound D, EDGI MS.fG, 98 mol), 10 HOBt (13
ng, 98 nol) and Hunig's base (43 pL, 0.25 nmol) was

sti rr ed padolditionf F10.2. §(56hmobtdiylcaponad IiyidrionhbbIN de. NaOH and 3
(10 ng, 0.13 mol) was added and the m xture stirred
f oml D6 MaOH Was heatediat 60°Ctfor B2 hiasThsdYlpPHeWasspmrped in vacuo and the

t HPL.
PP Etos PP GFit Wbt 1S oy Ty oesnRRintE (AT ok Hegying
20pre%ﬁ)1tate§@0ﬁ@w%9 B8R ASH) WasHRE WIS AR /203 ﬂﬂa&) in @t&ﬁtﬂ &fford 0.25
71-72 ExarrEI es 71 and 72 as _shown in Table

pr 83§ %of Compauddd ana plegrllowrakdIPHo (%?milféw A): 2.93 min.

ap (ggjw s described in Exanple 70, step E
@&%@%hgiix ﬁ%%ﬁnd Conmpound Name Data 711 o, ,0

4 [[5-[[(3- HPLC HN a H S F Fl uorophenyl )suI fonyl ]am n

(Condi tion N o] - 2 rret hyI phenyl ] am no] - 2. 89 oH

(N ,T,II\EI-Zg ( é?qrmzitureto? 30 mg (66 umol) Ic\>/%_|€-?omp0unc1t B IIEIS&PYM mg, 98 pmol),
HOBt (13 mg, 98 umol) and Hunig’s base (43 pL, 0.25 mmol) was stirred at rt for 0.5
hr . Ethylamine hydrochloride (10 mg, 0.13 mmol) was added and the mixture stirred
for 16 hr. The crude mixture was purified by RP preparative HPLC chromatography
to give Example 130. HPLC (Conditions A): 2.83 min. LCMS M+H" (m/z) 483.
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methyl pyrrolo [2,1 J] [ 1,2,4]triazine-6- carboxam de
72 ,0 4-[[5-[[(3- HPLC HN N-S F
W(Flzmmm@menyl )sul fonyl]Jam n (Condition -N H |IPCT/US2003/035220
o] - 2- et hyl phenyl Jami no] - A): 3.23 N N)
5-methyl -N-[(1S)-1- mn TVM+ H

phenyl et hyl ] pyrrol o[ 2, 1- fHBx riazine-6- (mz)
559. carboxam de Exanples 73-81 H3CH HN N'1 ,,CH3
H3C O %xﬁhﬁleRZl Bhd 02 bBého(“ZkﬂJg)TabEd‘rwem@spdn@d/frng (IdnepoundD of

formul a , Wherei.n X and hav e val yes t ed
i nExaBple Q aﬂéra@ ABPIOPHAE ARG 468 d?%t" L?\/u& ISTQB
3, 5-di car boxyl ate

di et hyl - 2, 4-di net hyl pyrrol e-

followi ng the sanme or simlar procedure descri bed

above for the preparation of 5-desnethyl
S5pyrrolotriazine. 15 -56 V[)Zﬂﬂﬂlﬁ43912

PCTH-US26031-035220—FABLE6—Ex X R2—Conpound—NameDat=a
73 |-E302} Chinpéuhd 5- [(I\/Et hoxy- EE[a)rﬁpodﬂd—Name Data
am rbonyt-2-—3-13min; rethypheryH—am-Ao]
5, 1-di net hyl pyrrolﬁ;/ [1 2 4]].|_t[54[ﬁ31 ne- 6- car boxyHRLC
acijd et hyl Fluorophenyl)sulfonyl]amin | (Condition
z ) o]-2-methylphenylJamino]- | A): 2.89
Lo/ i N-[(15)-2-methoxy-1- min, MH*
methylethyl]-5- (m/z) 527.
methylpyrrolo[2,1-
11,2 ,4]triazine-6-
carboxamide
4'[[5'[[(3' HPLC
2 m\/©\::s"° ¢ | FluorophenyDsulfonyllamin | =1 dition
_oo x A, " \©/ o0]-2-methylphenyllamino]- A): 3.23
f. P 5-methyl-N-[(15)-1- T
N N min. MH
d phenylethyl]pyrrolo[2,1- (m/z) 559
AI1,2,4]triazine-6- )
carboxamide
Examples 73-81
HsC
CH
HaC HN N\o/ 8
=" NN o
X
Ra 3 N‘N/)
10 HsC (Ig)

Compounds having the formula (IIg), wherein X and R; have the values listed

in Table 6 were prepared from commercially-available diethyl-2,4-dimethylpyrrole-

3,5-dicarboxylate following the same or similar procedure described above for the

preparation of 5-desmethyl pyrrolotriazine.

15
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ester 74 -C(=O NH Et N-Ethyl

4 [

M+H Am no) car bonyl]-2- 1.70 m n,

W@i0n0339%2 7- di net hyl pyrrol o[ 2, 1-

5-[ (et hoxy 397. 2,
A net hyl phenyl ]

carboxam de 75 -C(=0) NH H3C 4-[[5-[ (Met hoxy- 473. 3,
MtH am no) carbonyl ]-2- 2.51 mn,
am no] 5, 7-di et hyl -N-[(lS) -TABL E6

fatvia| nf

\II 1 narr ol

rr’)

A

[1, 2,4] tri azi PEF/652003/035220

\ / nmethyl phenyl ]

phs
76

IIUI\..

E% =g N+ XcH(

Tokpmong

3) 2 4- B [(I\/llet

\@UUAGII

de Data

ani
5,

[ 1]
4- |
m i
py!
cal
a

2,

N,

7d|me

[5[(

|d|ny
boxan;

J80) Caf bongpl - 2-

L hyl - E&(l-

riazine-6 d
Met hoxy- 46
et hyl pheny
nmet hyl ) pyr
de 78 - C0Z

4] t

I1.81 mgy, A nEL
nmet hyl et hyl ) pyr
ar boxam de 77
0.2, MtH N am
] amno] 5,7-
rolo [ 2,1 J]]
H4-[[5-[ (Mt

L1p8-RRemdxyam noj

Rlcaronyl]-2-

e¥&N phenvl] amino

398.2, M+H
3.13 min, A

30

5,
aci

lno)ca
THdi ne

d

bonyl ] - 2-
t RN ¢

221 nin A n¥
[2,1 [Et2, 4] tri

N thgl- 6L [ Scmisthoyy
Amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

3972, M+H
170 min, A

75

_C(=O)NH-

&

4-[[5-[(Methoxy-
amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethyl-N-[(1S)-1-
phenylethyl]pyrrolo[2,1-
f1[1,2.4]triazine-6-
carboxamide

473.3, M+H
2.51 min, A

76

_C(=O)NH-

—CH(CHs),

4-[[5-[(Methoxy-
amino)carbonyl]-2-
methylphenylJamino]-
5,7-dimethyl-N-(1-
methylethyl)pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

411.2, M+H
1.81 min, A

71

-C(=O)NH-

4-[[5-[(Methoxy-
amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethyl-N-(2-
pyridinylmethyl)pyrrolo[
2,1-f][1,2,4]triazine-6-~
carboxamide

460.2, M+H |
1.30 min, A

78

-CO,-

4-[[5-[(Methoxy
amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
f1[1,2,4]triazine-6-

carboxylic acid

370.2, M+H
2.21 min, A
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-57 WO 2004/ 043912 PCT/ US2003/ 035220 79 - C(=0 NH
4-1[5-[ (Met hoxy- 482.1, MtH am no)carbonyl]-2- 1.21

wWorRew4/04891et hyl phenyl ] am noj -
nmor phol i nyl ) et hyl ] pyrrol

5, 7- di nmet hyl
o[2,1 f][1,2,4]triazine-6

- N-P¢U$2003/035220

car boxam de 80 - —O) NH- 4- [[5 [(l\/bt hoxy- 480.2, MtH

CN[7@m naq) G@(:%@)NH-] d A [4-htfiViegivagy | | am482.1, M+H
o] | 5, 7-[di methyl - [2 ? pmu di| rinbdatydnlyljyr r ol @.21 min, A
2,0 1[1,]12,4]triazine- 6\‘cérboxamc Ipheh i Anihb]- H35

N-[ 2- (Dijret hyl ami ng) 440.2, M+H mefhji lg--41 [

[5¢+ [(mgthoxy 1.09|min, A H3C Am

nmet hyl phenyl ] ami no] - 5, 7-di met hyl ﬂeﬁt}gﬁ%@t agfr%’er_rg_l

[1] 2, 4] t[ri azi ne-6 ¢ar boxam de c

4- LI 5-T T Et h\ll i nr\r-:\r honujl'laln nc she efty B

noldYs- FT'LEt h?(— )yl py 'i:?/l‘ol 2, ]4{(’5 r(MCtHOX§ 8b2, M+H
1[L 2 4]triazi ne- 6 car oxAht’de 5 HMRIRONagponpll-2-N. - 1—-3,9 min, A
HHON/|--_,/-NN methylphenyl]amino]-

B 5,7-dimethyl-N-[2-(1-
piperidinyl)ethyl]lpyrrolo[
2,1-f1[1,2,4]triazine-6-
carboxamide

81 -C(=O)NH- HsC N-[2-(Dimethylamino) |440.2, M+H

N Ethyl]-4-[[5-[(methoxy |1.09 min, A
HsC Amino)carbonyl]-2-
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
Example 82

4-[[5-[[(Ethylamino)carbonyl]amino]-2-methylphenyl]amino]-5-methyl-N-propyl

pyrrolo[2,1-f1[1,2,4]triazine-6-carboxamide

A.

5-Methyl-4-[(2-methyl-5-nitrophenyl)amino]pyrrolo[2,1-f]

[1,2,4]triazine-6-carboxylic acid ethyl ester

HN : NO,

=" YN
N\ N\N/)

'

2
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A
5- Met hyl - 4-[ (2- et hyl - 5-ni t rophenyl ) am no] pyrrol o[ 2, 1
WO 2004f043922 4] tri azi ne- 6- carboxylic acid et hyl eRBCEUSIO3/035220
Xxi NO2 O N ~O N N -58 WD 2004/ 043912
PCT/ US2003/ 035220 A suspensi on of
chloropyrrolotriazine (2.03 g, 8.47 mmvol) and
3-nitro-5 nmeth api line

| DVE, (25
) was SEHIPFE jon o priomgrpttiztipgd g3 & fé’)sn%lf?s) 3 ko 5
addﬁgﬁ&gﬁi’%ﬁhﬁé m&& , O tdo®) 18 PMEI( Dl o %ﬁnta@ bt b £ 24h. Water

upon was ‘adjusted to neutral wth
aq (I%B@waSBﬁéeds@\rqr a6 mie@ad fliel sobitiod, stiveed ferdl Inivpdn whlch the pH

y| e\iv%s) : adf %sgeéidLB g?'gtr%lgw}gg%ﬂ? ﬁ%ﬁt‘ﬂj %h«(: %ol?c?s weke f ‘?tered washed with

5- Meitby bnd!diiéPronEvdydmfounii tA @pissny, Ishenyisia) By & palk ednsolid.
f] 1813([1 2, 4]t:r?a2| nelg%mcarboxyl I C ?g}l,d%N N%Z " SIN
HOO N. N To a solution of Conpound A (825 ng, 2.32
mmol) in THE (2 nL) and 15 MeOH (1 nL) was added 1N
NaOH (6 nL) and the reaction heated at 60C for 24 h.
TheB.r ead- Mmhyli-4<-t(arxﬁet}h@lsSmﬁbﬁhl%nw)ﬁnﬁﬁalpyaﬂﬂd[zgpﬂ ]
reanet ani c_sol ven nd the pH was adjuste
10t o neut rlgﬂf@}gwae -Rrepehox lids were filtered,
washed with water, and dri ed to give conmpound B. LCMS
(MrH) =328.1. HPLC (Condition A): 3.40 mn. 20 C

5-nmet hyl -4-[ (2-nethyl -5-nit rophemm' noj - N- pr opyl pyr
rolo [2,1-f] [1,2,4]triazine-Qq ¥gnm de NOZ HM O
N NJ HN o

=" NN

N\ N~N/)

To a solution of Compound A (825 mg, 2.32 mmol) in THF (2 mL) and
15 MeOH (1 mL) was added 1N NaOH (6 mL) and the reaction heated at 60°C for 24 h.
The reaction mixture was cooled, concentrated to remove the organic solvents, and the
pH was adjusted to neutral with 1 N HCI. The solids were filtered, washed with
water, and dried to give compound B. LCMS (M+H") =328.1. HPLC (Condition A):
3.40 min.
20
C. 5-methyl-4-[(2-methyl- S-mtrophenyl)ammo]-N-propylpyrrolo
[2,1-f][1,2,4]triazine-6-carboxamide

25
A solution of compound B (2.32 mmol), EDCI (489 mg, 2.55 mmol), and
HOBt (345 mg, 2.55 mmol) in DMF (6 mL) was stirred at rt for 1 h, and then n-propyl
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25 A solution of conpound B (2.32 nmol), EDC (489 ny,
2.55 mol), and HOBt (345 ng, 2.55 mmol) in DVF (6
workgo4meistirred at rt for 1 h, and then n-propgl/Uus2089035220
WD 2004/ 043912 PCT/ US2003/ 035220 amine (0.38 nL, 6.4
nmol ) was added. The reaction was stirred for 4 h and
watamnine (38 addédt mmopreas guidedt €he teactpmodarctirrefifer 4 h and water

lid fi I.t d ified.yi _ _
o BiadEh SpryeBARE e eaebsRhe SHie Erre AP e apiisd via column
t
Sgl clméaxﬁai Hgm%wsﬁ Slﬁig @,3?/%31% ﬁ%&i@i\w;@h@ t@g 5@ c%ﬁpg@d C(0.79 g,

7. TB% sield amal)whltz s@Bd(aINMIB(QD%) 819411 (5. lsz) 752 (mnzH) 7.71 (s,

S1H J=R. 7 2,86 5(5,
Sar (1017 Gri=soh i, 1 57 broith 318 oo B G 31
32621 %3145’%8&1@%9 Liien, A7.53AZHY DCMS (M+H") =369.3. HPLC
no- 2- net h phenyl)am nof 5- met hyl - N- propyl pyr
rol(éjondmlopzﬁ)ﬂ@[@nz 4] triazi ne-6-carboxanm de HN NHZ a
O\ ~NN\ NN HA solution of conpound C (794 ng,
2.16 mol) and 10% Pd/C (250 ng, wet) in MeOH (20 nl)

waspdeg aﬁﬁ(sd&mnﬂ) bmdtﬁylbheﬁlylymﬁihowdﬁawnmlbnr@glﬁyrﬁm
and stirred 15 f . The solution was filtered and
10concent rlZtledl ]t,%“]ﬁ}"%‘néﬁn‘ﬁ%ﬁﬂ@@d(‘%gl ny, 95% yi el d).

IHNWR (CDC13): S 7.94 (s, 1H, 7. s, 1H), 7.53 (s,
1H, 7.23 (m 1H), 7.06 (d, J:8.§@\1I—D, 6. 53 (dd,
J=8.1, 2.2 Hz, 1H) 5.86 (br in, H),7 3.8 (g, J=6.6

Hz, 2H), 2.91 (s, 3H), 2.27%s n 1.68 (m 2H),

1.02 (t, J=7.3 Hz, 3H). 4;1:!1) = 339.2. HPLC
(Condition A): 2.39 min. 200 E. To a suspension of 25.6

g (0.076 mmol) of conpound Din 0.3 nL of DCE was

added 22 L of ethyl isocyanate at rt. The reaction

m xt ur e AvaslutiembtcbnggousdC (794 mgl 2. 16, mmiobrand dOPell/CHE80 mg, wet)

i sapr. added . I resultin . .
or SRRt R B kst Tabir e A0y bk re times and stired

15f i 1fbf 2hi Ohe 36Kk tIBRASAS Hitkdel And c@ﬁceﬁfratb@ RPEIOP bo@hfdd)g@l mg,
dried in vaciuoto afford 19. rr? (63% of the title

corfdGuriglds H BMRe(GR Gl &t 7. 94 (s 1IVR. 7@0‘.@3@ 7.58 (3,.144), 7.23 (m,
7). pogfa st By (@181, s, SR8t 19,345 o
('s.J=8%10z, 211)69.9( (8, 38h)2.27(s1 8H,11.683d,)2H)11.02 (f 1=7.83Hz, 3H).
LCMS (M+H") = 339.2. HPLC (Condition A): 2.39 min.
20
E. To a suspension of 25.6 g (0.076 mmol) of compound D in 0.3 mL of DCE
was added 22 UL of ethyl isocyanate at rt. The reaction mixture was heated at 50°C
for 12 h, then cooled, and isopropaﬁol was added (1 mL). The resulting precipitated
product was collected by vacuum filtration and washed with 1 mL of isopropanol and
25  dried in vacuo to afford 19.6 mg (63%) of the titled compound as a pure product. H
NMR (CD3;0D): 6 7.94 (s, 1H), 7.70 (s, 1H), 7.60 (s, 1H), 7.23 (br s, 2H), 7.44 (d,
1H), 3.23 (q, 2H), 2.84 (s, 3H), 2.24 (s, 3H), 1.66 (m, 2H), 1.16 (t, 3H), 1.02 (t, 3H).
LCMS (M+H") =410.2. HPLC (Condition A): 2.82 min.
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LCMS (MtH+) = 410.2. HPLC (Condition A): 2.82 min. -60
WO 2004/ 043912 PCT/ US2003/ 035220 Exanples 83-88 O HN
W@20d4/089R18 O NHH NNNH(IIh) 5 ConpounelCTiasiong035220
the formula (11 h), wherein R18 has the values |isted

in Table 7 were prepared follow ng the procedure
outlined for Exanple 82, uExamplst§e8&nt isocyanates
in the last step. TABLE 7 Ex. R18 Conpound Nane Dat a
M5/ HPLC 83 5- Met hyl -4-[[ 2-met hyl -5- 458. 2
[[ (phenyl am no) car bonyl ] am 3.%Q _pi
no] phenyl ] am no] - N- propyl pyrrolp
J][1,2,4]triazine-6- carboxa 34 Jk T
5- Met hyl - 4-[ [ 2- net hyl -  [[[(3 3 60
i Noj phenyl Tam noj - N-
I azj ne- 6- carboxam de 85

nethylphenyl)anino]caﬁbon
propyl pyrrol o[ 2, 1 11[ A

CN 4-[[5-[[[(4- 483+R Cy el ) ami no] car bonyl 3. 48
] am no] -2 net hy henyl]an1no] - b- (ITh)
met hyl - N-propyl pyrrolo [2,1- A[1,2,4]triazine-6-

5 Compound having the formula (ITh), wherein R;g has the values listed in Table
7 were prepared following the procedure outlined for Example 82, using different

isocyanates in the last step.
TABLE 7

Ex. Ris Compound Name Data
MS/HPLC

83 @ 5-Methyl-4-[[2-methyl-5- 458.2

[[(phenylamino)carbonyl Jami )

% noJphenyl]amino]-N- 3.40 min

propylpyrrolo[2,1-

fl[1,2,4]triazine-6-
carboxamide

84 /@\ 5-Methyl-4-[[2-methyl-5- 472.5
[II(3-
5 methylphenyl)amino]carbony 3.60
IJamino]phenyl]amino]-N-
propylpyrrolo[2,1-

Al1,2,4}triazine-6-
carboxamide

85 O/CN 4-[[5-[[[(4- 483.3
Cyanophenyl)amino]carbonyl
5 Jamino]-2- ¢ 3.48
methylphenyl]amino]-5-
methyl-N-propylpyirolo[2,1-
A[1,2,4]triazine-6-
carboxamide
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WG 2@4/2439k chl or ophenyl ) am no] carbo 3.98 Cl

10

car boxani de - 61 WD 2004/ 043912 PCT/ US2003/ 035220  Ex.
R18 Conpound Name Data MS/HPLC 86 4-[[5-[[[(2, 3-

nyl]am no]-2 Cl nethyl phenyl ]_ am no]j - 5-

PCT/US2003/035220

methyl -N-propylpyrrolo[2,1- J1 [1 2 Altriazine:6-
car boxariyde 87 F 4- [I£185' L[ (4 476-@0mpound Name Data
FI uotophenyl }am no] car bony 3.48 1] am no] - 2-
met hyl phenyl ] ami no]-5- net hyl - N-propyl pyrrol o] 2, 1} MS/HPLC
fl[1/2-4]triazine-6- carboxam de 88
5- Me{ hy|864- [ | 2- net ryN5- 526 #-IIF{(%3 - ~ cF3 526.2
(trifluoromefhyl)pl ] ami n | Pighloraphenyjl)agandjoanpd | 3.08
am n®] phenyl] an® iTio] -G\ pr opyl]pmimodi2e| 2, 1- )
f1[1)2, 4] tri azi ne- 6-cicar boxarnttehyixlenglemifg-02 The
conpounds naped bel ow were pi epakgdV-pedpyihya@idieds
anal pgous tojthe procedures|ggsorbReinRe.ei nbefore: 5
89) 1, 3-Di hydro- 3-[ 5- net hoxy{8; sthfieret hyl -1
pi pefrazigryt )y putyt—am g pyr1qr 2111
1,2, 4]t rglﬁyazi N-4-yl | I ndol 1[:§5njéﬁ(4l9ﬁ%rm 476.2
1, 3-Di hydro- - [ 5- y-6-[ l-ﬁ‘-’%@% BN y) | amis
i no] pyrrol o[ 2, 1- F] 10~z ,
1,2, #]triazi p- 4-yl ] - 2H i ndol { Megpdphenyljamino]-5-
methyl-N-propylpyrrolo[2,1-
f1,2 4]triazine-6-
carboxamide
88 @\ 5-Methyl-4-[[2-methyl-5- 526.1
2 CF [IT13 3.87 min

(trifluoromethyl)phenyl]amin
o]carbonyl]amino]phenyl]am
ino]-N-propylpyrrolo[2,1-
fl[1,2,4]triazine-6-

carboxamide

Examples 89-92
The compounds named below were prepared using methods analogous to the

procedures described hereinbefore:

89)

90)

91)

92)

1,3-Dihydro-3-[5-methoxy-6-[[4-(4-methyl-1-

piperazinyl)butyl]Jamino]pyrrolo[2,1-f][ 1,2,4]triazin-4-yl]-2H-indol-2-one;

f1[1,2,4]triazin-4-y1}-2H-indol-2-one;

f][1,2,4]triazin-6-yl]-1-oxopropyl]-4-methylpiperazine; and

f][1,2,4]triazin-4-yl]amino]phenol.

-62-

1,3-Dihydro-3-[5-methoxy-6-[[4-(4-morpholinyl)butyl]amino]pyrrolo[2,1-

1-[3-[4-(2,3-Dihydro-2-oxo-1H-indol-3-yl)-5-methylpyrrolof2,1-

2-Methyl-5-[[5-methyl-6-[3-(2H-1,2,3-triazol-2-yl)propoxylpyrrolo[2,1-




10 91)
1-[3-[4- (2, 3-Di hydr o- 2- oxo- 1H i ndol - 3-yl ) - 5- et hyl pyrr

Wob@id4i2 f] | PCT/US2003/035220

10

15

20

25

1,2,4]triazin-6-yl]-1-oxopropyl]-4-nethyl pi perazi ne;
and 92)
2-@BAEMS- 5- [ [ 5- et hyl -6-[3- (2H-1, 2, 3-triazol -2-yl ) prop

o%{]%rol o[2,1- f][1,2,4]triazin-4-yl]am no]phenol.
- B$H04/ 043912 PCT/ US2003/ 035220 CLAIMS W claim

1.1.A mes Rehddf offferiih B en amhimid disyirRle SOthp@diss: @éumhg S'P'S’Qole
reacting a pyrrole conpound of Fornmula IV: 5 A

R N HdqompoupepeFernmla s sel ected from H, al kyl,

aral kyl, OR, OC(ORLl', CC(OORI', 10 OC(ONRI"'RI ",
OS(O)2R1"', and OS(O)2NR1 R1", wherein the groups Rl
and R1" may each |ndependent h_,r be H al kyl, aryl,

aral kyl, heterocycl o, oal kyl groups, or nmay be
taken together to form a /cy | kyl, aryl, or
heterocyclic group, any/ofNwhich nay be optionally
substituted, and the grou'é R1L "' is defined as an

al kyl, aryl, aral kyl, heterocyclo, or cycloal kyl; 15
-SCH3, -OC(=0 R21, -S(=0 R22, -SO2R22, -S02NR24KRP5,
-C2R21, -C(=0 NR24R25, -NH2, -NR24R2s,
-NR21802N%4@25 -NR21SO2R22, - NR24C(=0) R25,

cyano; A §‘°;}fl:\lcgzﬁcf Sty PRt okl Gefors,

sel ected g an anc12©S NRj ﬁ(”‘@)lenem ﬁﬁ%@u sRy
S(=0) -, - Félo- CHORLy > CONRT -
- NRlOCOZ and-R\]m_r@s@ch 1ndmdggm alkyl zgmlz koyl,, heterocyclo or

- C(=0) NR10- Ly
S50 Nl G958, okt B (A GARRs Bl oo, o
R1, takemeted@sthepronpt dmy/&f which fhay be optionafly subsabdted, and the

substi t ut ed saturated or un ur at ed a mati c
het er ocy &ITP¥ Rpis ,dpﬁr@ed as an a?kytl % aralky. %eterocyclo or cycloalkyl;

—SCHj3, ~OC(=0)Rz1, —=S(=0)R22, —SO2R23, ~SO2NR24R»5, ~CO2R2;,
~C(=0)NR24R35, ~NHz, -NR24R35, -NR21SO0;NR24R 5, ~NR21SO2R 22,
—NR24C(=0)R25, -NR,CO,R 25, =NR7; C(=0)NR24R 25, halogen, nitro, or
cyano;
A is selected from RoX or E, where X is selected from —O—, —~OC(=0)—,
—S—, =S(=0)~, =SO—, —-C(=0)—, —CO2—, =NR 10—, -NR 1(C(=0)-,
—NR10C(=0)NR 11—, -NR10CO,—, -NR105O02—, -NR;pSO,NR;~,
—SO,NR 10—, —~C(=O)NR 19—, halogen, nitro, and cyano, or X is absent; and
E is an electron withdrawing group; or R, taken together with A, can form
an optionally substituted saturated or unsaturated aromatic or heterocyclic
ring;
R; is selected from:

@) hydrogen, provided that R; is not hydrogen if X is —S(=0)—,

—~SO0y—, —NR ;oCO5—, or -NR0SO2—;
(i)  alkyl, alkenyl, and alkynyl optionally substituted with up to four
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R2 is selected from (i) hydrogen, provided that R2 is
not hydrogen if Xis -S(=0-, -SO2-, -NR10CO2-, or

WO biR1OS922 ; (ii) al kyl, alkenyl, and al kynyl optT/ORZ008/§35220

5

substituted with up to four -63 WO 2004/043912
PCT/ US2003/ 035220 R26; (iii) aryl and heteroaryl
optionally substiRuysed with up to three R27; (iv)

het er ocycl o and c oa | optional u ti ut d Wi, t,h )
keto (=0, G¥to k?@ﬁ%?a%iﬂﬁtf@rahﬁé@? ﬁg]" Bp b e Rar
car bon- car bo il ki

TS O R wher "R e g ey
OC(O Rb', OC(O) (b up ttye) Rmmpaéor ha@@(g@)car&pm arggdyridge of
NRbRb' and Rb a [ i ndependent |

sel ected from H, gqﬁﬁlcarb%g?agﬁﬁsc%r het gr ocycl oyor

cyc: oa: ty: oF) Fb—@(ﬁg)ﬂkhvhdragléidﬂﬁroﬂoﬂkyhaihﬂ{yl halo, OR”, OC(O)

cycloal kyl, aryl ot heterocyclo grqu e

absent if X is hBI%@@@rQ r’Q é‘{:@ﬁo %\g&é R(%S(S)NRbRb

sel ected fromH, € , d fr atkyl,
gﬂl %1 g:n% 1n Eﬁ/denﬂ?gelgﬁe om H, alky

per fl uoroal kyl a kyl .
cycl oal kyl, het er aeigll metaogyclo (arrcab]oylk,yl acRP and RY together form a

car bal koxy, car box hal m n
10sybstituted am necyﬁﬁﬁgﬁ(ﬁﬁyo q@—fé@f‘:‘@? %l%ﬁ%" ]ﬁ%ls absent if X

15

20

25

30

CH2SR3', OC(O) R3' is mgghqﬁ%o or%‘@l NR3' R3 0sS(0) 2R3
and OS(O)2NR3 R3"; the roups are each
[ ndepencﬂ?em $ejeckéd fajmﬁ, ,OH,a{EIaCkglkoxm @lkél} &gy(éd rerfluoroalkyl, -O-(C;-

oy Fol Ber@g}%r%%mﬁoaé?{)r helgoc I e, B0, iffatkor,

any of whibeRarfi@y, Ban ?ﬂﬁj almine substitited badhe, RD,ROR;', CH,OR3',
R24, and R25 ar e |nd e

al kyl , $HNRsRat.&eH k9 m&%l STete! %ﬂt(g‘?gﬁl?@sﬁ RS O00Rs,
het er ocygh %&é@?ﬁ)};@‘i&bﬁ%& Ri&! ﬁd%‘?i g{/ ?é’&'e%actﬁ%ﬁe@ﬁéer%lﬂ alkyl,

are indepen dl’ected Trom ogen,
substit latz&]dylﬂiekgtbcyclea cydloalkylbet dryltRatiarak B4", When taken together may

cvc ol Ut o sl gt eSSV o

al kyl',  sybsihityt ed aI kyI aryl, substituted aryI
heterocyclo or substltuted hetero;iclo

sel ect edof,Romand Ragam indepeidently spieetes ro gwepoglg.yl substituted
ket o nitro
) NR28(S fkyl, 4rd B&tﬁﬂ%a%%golé%%g’yclo R4 SubstiNBaPR4Socyclo;

Rm and Ry; are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and

substituted heterocyclo;
Ry, is selected from alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo,

or substituted heterocyclo;

Ry is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRyg, ~OR2s, ~NR25R29, “NR28802, -NR28SO02R 20, =SO,Rzs,
—S0;NR35R 9, ~COsR 25, —“C(=0)R23 , =C(=0)NR25 Ra9, ~OC(=0O)R s,
—OC(=0)NR2g Rz, ~NR5C(=0)R29, -NR28CO2R 29, =N-OH, =N-O-alkyl; aryl
optionally substituted with one to three Ry7; cycloalkyl optionally substituted

with keto(=0), one to three Ry7, or having a carbon-carbon bridge of 3 to 4
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- SO2NR28R29, - CO2R28, -C(=0 R28, -(C(=0) NR28 R29,
-OC(=0) R28, 30 -OC(=0) NR28R29, -NR28C(=0 R29,

WO NR2BCO2R29, =N-OH, =N-Oal kyl; aryl optionaPCHUS2003/035220
substituted with one to three R27; cycl oal kyl
optionally substituted wth keto(=0, one to three
R27, or chévhapns; GMMﬂOCﬁﬂdDoptidmailggd)sdtut& with &etog&O)\ne to
2004/ 043912 _PCT/ US2003/ 035220 n tons; .and . wherei
het er oc WP Rep T bAvaRg 3c& ‘PJ%F‘FPBIP q’ts‘f?ﬂioncﬁtomﬁh‘@ crein

to thr 5?(17R29%e %H'uﬁk%p@nd‘eﬁﬂ @éle@c&[ ﬁ@fﬁ midkslgs, Akyl3alkenyl,
to 4 car on atons; wherein R29 are each

i ndepenaarh,targdkslecwyemaﬂqyb mﬁﬁdnb@@rﬁcycén loymayéwrt@wwtogether to

aryl , ar al k and er.

52 b TERSH e, SRL b e PR IRENS ongifns
wher ei n sgRGiutER Fith g 1&RB0o bflalkyilf Elkbﬁylﬂﬁlalld)@ﬂahdlyalkyl haloalkoxy,
substituted with up to two of al ky kenyl , hal o

hal oal kyyanom1t@amm@yhydr@§aa@8<0xm %lkﬂthl‘arﬂhﬁwl Wlayloﬁyenyloxy,

al koxy, phenyl, benzyl, phenyloxy, and
benzyl oéﬁg@mx ’sel ect ed from aI kyl, R32, and

C1- 4al k)H27 BubRtiet ditoawl al‘lw]; R3Q aed Cq14£tlhylseb§ﬁ&ﬁ¢d with one to three Rj,,
wherei n each R32 group i.s.inde en d fro
10hal ogen,Whesi §9ByKa2 2ropp s HideB 95& &(fﬁ&%% di‘}; ale @P&k’@fgalkyl
(2 A; Eﬁ%@) —NR30SO,R
-somm&%?%ﬁﬁédﬂﬁgﬁg& "S&"hs e oR3L, oA

- 0C(=0) E%@zRaoOCSGENR'%R@R?*COzRWQGEG%B&E(=O)NR30R31,
-NR30OCO2R31, and a 3 to 7 nenbered carbocyclic or
het er ocy@G(eQ)Rﬁg—@@(#@)i\Hido%1suNBBoQ(HQéEb1WNR3oQQQ§~hJ,, anda 3to

R e T R
151 ndependgristy, lﬁramgt ﬁﬁmtyr aaToRK Y, AgieRlkoRy, kitho, analhdgemyano

aryl, aral Kyl cycl oal kyl , and heterocycl e,

ar
be t akethe@@Bhteﬁna Rn afefagh anC@BeDideﬁ@Y salesdgrbirem hé(ﬁEPan’ alkyl,

is sel e%ﬁ]/g(%%ﬁf; %a}%gylggw clé?%ﬂqa{ndﬂ Igfr:}éc‘lgdpmaglﬂe Ci:aken together
are eaclgo f@dﬁ@égﬁ%ﬁﬁéﬂowcﬁﬂ?ﬁdt ed fromH or subst i tuted
al &P”af’%ﬁ%ﬁ%% e srortarsplide ey O R L =0I0R,, or

0]c or m a %’f@?@}l‘@ﬁ Q\fheFéDR MdeR Vare efetiAdéRenddntMseldbidd fiden H or

net hdd  of aim1l further i ncl udi ng: Ly
cycl | zi mgbstiteed ormuhsiltmed & 1iGratind, aprgs dalegenated alkyl;

with chloramine in the presence of a base to form a compound of Formula V:

A R3
R1 N\
NH,
25 A

2. The method of claim 1 further including:

a) cyclizing the compound V to form a compound VI
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-65 WD 2004/ 043912 PCT/ US2003/035220 R3 ON A N_ ~R
Ns RL VI wherein R6 is selected from hydrogen,

w@bdoyl439subst i t uted al kyl, cycl oal kyl, aryl, PBCT/US2003/035220

5

10

15

20

25

substituted aryl, aral kyl, heterocyclo, substituted
het erocycl o, -NR7R8, -OR7, acyl, carbal koxy,

car boxam do or hal ogen; whgrei%h the carbal koxy, acyl,
and car boxam do groups ar ' %nal |y substituted

with one or two substi fa royps, each of which is
i ndependently H, al kyl, Jw’llj,\ner heterocycl o; and
endently selected from

10 R7 and R8 are each ind {J
hydrogen, al kyl, substituted al kyl, aryl, substituted
aryl, heterocylco, and substituted heterocyclo¥land
b) reacting tﬁe conpound VI with a hal ogenati ng agent
to forma 1%5%SHpound of formula VI1: R3 Hal N A NN

fR6 Rl VI R28 sefeaifforifldroserd abkgl, eabsticutéd aliyk cydlbalkyl, aryl,
or Br; c) further reacting conpound VII with a

react ant B- ZRRAtutathayle aralkyl, hetergeyiclos s@utifuteshhateroeycdy, -NR7Rs,
N, and Bis selected fromH, sybstitute r . .
unsubst i t ut edORm@eyL cahplkeKy; xgqxndj)rfggig&gp?,u\ylgdeln the
cycl oal kyl; S Asdxathidd 8 bbtibt 8K substituted
aryl, aryl sg}g‘g?l%?’f??é%ﬁw th NHSCYal k%mf 1§Suzlgut;gt i tuted
het eroaryl, efthaneoptwondstiesugrotps, arcadfhyhigirisiiadependently H,
alkyl, aralkyl, or heterocyclo; and
R, and Rg are each independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heterocylco, and substituted
heterocyclo;
and

b) reacting the compound VI with a halogenating agent to form a

compound of formula VII:

Ra Hal

AN N\//K
N™ “Rg
Rq
vil

wherein Hal is a selected from F, Cl or Br;

c) further reacting compound VI with a reactant B-ZR4Rs; wherein Z is
selected from O, S or N, and B is selected from H, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl; and
R, is selected from substituted aryl, aryl substituted with NHSO,alkyl,
substituted heteroaryl, or an optionally-substituted bicyclic 7-11

membered saturated or unsaturated carbocyclic or heterocyclic ring,
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menbered saturated or unsaturated carbocyclic or
heterocyclic ring, -66 WO 2004/043912

WEDDANERDD3/ 035220 and RS is sel ected from hyRPCDUS2903/035220
al kyl, or substituted alkyl; provided that when Z is
0 or S one of R4 or R5 is absent or aIternatlveI%(/ )
R4 and R5 takehRs r.sg;etehed frgm hydzogems abkah op pibistigd alkyl; provided

substituted gr a | on bst t.ed

bi cyclic 7- 1% @hﬁ’é?é%l aﬂ}? ﬂﬁg i?’gg%éﬁl wher ei n

in either Ca&@erhitﬁeﬁ“@éhhﬂ%'tﬂ@n@égetﬂw“&ﬁhﬂ faam d‘.rh@tlonally
bicyclic aryl or heteroaryl may he hy a ﬁl@tlt

unsubst i t ut esrbstirusA aryl 9 baptignally- avlgﬂung? YSicol g Plembewd

5 Séz E;t ;quegg Ety?mt R«{\g@rﬁ‘%@fé%iﬂ?? §’1fth %s@{h@%\g{s%télﬁlgn o;f/ the aryl or

further reacttiertcyclie aydopbetambant nﬁgrbﬁﬂvlyau stbitittigd foo ppgulpstituted

pharmaceutically acceptable salt or | vat e t her eof .

15 3. A net hadybeyg P@E&é‘r?‘ﬁ( ophRergRyh Fipstittent

Ki nase-i nhi bi Lgflfq)elln lagphpounds havi ng the
formula (I): té&ﬁﬂ%’ N NN|qu Ri 20 and

pharmaceutical ly accept abl e salts or solvates thereof;

wherein R1 is sel ected fro\r;w\gl al% aral kyl, OR ",
OC(QRL', O(QORL', -67 WO-20947 04391
PCT/ US2003/ 035220

" N
AN\
N
\N)\Rs
10 Ry @

; and

d) optionally, further reacting the compound of Formula (I) to form a

pharmaceutically acceptable salt or solvate thereof.

15
3. A method of preparing one or more kinase-inhibiting pharmaceutical
compounds having the formula (I):
R RS
R; Z
S N
AN
I\
NN
Ry
@
20

and pharmaceutically acceptable salts or solvates thereof;

wherein
R, is selected from H, alkyl, aralkyl, OR; , OC(O)R1', OC(O)OR/!,
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OC(O NR1L' R1", OS(O 2R1"', and OS(O 2NR1' R1", wherein

the groups RI' and R1" may each independently be H,
w@bdoylo439a2 yl , aral kyl, heterocyclo, or cycl oalP&yiUS2003/035220

groups, or may be taken together to forma cycl oal kyl,

aryl, or heterocyclic group, any of which may be

opt i onalOG(INRsRi t, lﬁl&{@)ﬂhﬁﬁbﬂd@@)ﬁﬂﬂ&l'El"RthEIeirsthe groups R and

defined_as an al kyl, aryl. aralkyl,6 heterocyclo, o

cycl oal Ryl may§ nde @% Wﬁz@ 51%@(&%?%‘?@(? %WZ"EO or

- SO2NR24 & Ak Beher to R a cycloalkyl, aryl, or
NR24R25§@§IR12Q1% ‘% ﬁrRrﬁl%%?les R2r2 o NRZXC( =0 Rza;gy

- NR24 CORBRRBICYCINRROTY, :agym@wb@anamm @@mally] pybstitutes}, and the group
Scul oot e if AARTIRG G V% ARG SaF g besprocY s, o iplyls ~SCH,
:ﬁl-RELOE:(S(_ (=O)§§1%%(‘%%C)§O§RZZNMO@ZJ\E}SO RI8502-

- NR1OSOZ kgt &yNR 7,892 NRED; ’NR%QNmezmhmﬁﬁﬂNRwSOzﬁzz,

and cyano, or X is absent; and E is an_el ectron

wi t hdr awiNRpGESHRs, oNRRiCOIFakmNRDQ&WM&Shh@BgWa nitro, or
can forman optionally substituted saturated or

unsat ur &8 aromatic or heterocyclic ring; R is

10sel ect edy {srs@RLtel ifdonRHX @8 BNwheieQ¥ istelcteddtoniRthel omptonsisting of
hydrogen if X is -S(=0) - -S2-, -NRLOCO2-, or
- NR10SC2-Q-, 2@Q(I=D)—,a+5k-y I-S(%@)ken§@z— afvd= @D-Kymz— —NRjo-,

aryl e Ny B -SHE Qo B R D 1o

th R2 het |
ree E\I%w&)ﬁRR e’t—%@%\y%fo A tdzNRﬁr elégﬂ}ﬁ erPBit AR l:})'ano, orX

substitu 0 and/ or

havi ng as giael andBhidanelbetiageitidrawidiy gBoum odR@,etah&mtogether with
atomns; or -C(ORp Rb | k

15ar al kyl A @@H&%Ptlwguiswtéds% %55’%' ansa%/”&f‘(;%)fmmatlc or
NRbRb' (Qg OS(O) NRbRb' and Rb and Rb' are
each i nélep ent 1 y 'sel ected from H, al kyl, aralkyl,
heteroc;lhlmsaiecte:ryﬁbmal kyl, or Rb and Rb' together form

a 30 cycl oal kyl , or het. r clo. gr ; ho Iy -
is absent if ¢ X? iyﬁ%%’é’é’ﬁ‘,’wﬁ?‘f&%‘t %’r lsg’ﬁ?gﬁgdro 74k Stor-,
selected fromH Odn Cl- oXY, b,—.Cl- C6
per fl uoroal kyl , - Oé((,)f _%gl@gzo(ﬁ/%k@gﬁ
20PCT/ US2003/ 036220 alkyl, alkenyl, and alkynyl optionally substituted with up to four
Ro6; .
(iii)  aryl and heteroaryl optionally substituted with up to three Ra7;

(iv)  heterocyclo and cycloalkyl optionally substituted with keto
(=0), up to three Ry7, and/or having a carbon-carbon bridge of
25 3 to 4 carbon atoms; or
(v)  —C(O)R® where R® is H, OH, alkyl, aralkyl, halo, OR®, OC(O)
R, OC(0) ORY', 0C(0) NR°R”, 0S(0) R”, 0S(0) NR’R",
and R® and RY are each independently selected from H, alkyl,
aralkyl, heterocyclo or cycloalkyl, or R® and R” to gether form a
30 cycloalkyl, aryl or heterocyclo group; however R is absent if X
is halogen, nitro or cyano;
R; is selected from H, OH, C;-Cs alkoxy, alkyl, C;-Cg perfluoroalkyl, -O-C;-
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C6 perfluoroal kyl, cycloal kyl, heterocyclo, aryl,
aral kyl, acyl, carbal koxy, carboxam do, cyano,

wh20009€3212 ani ne, substituted am ne, NO2, OR3',PCHEERB3/035220

CH2NR3' R3", CH2SR3', OC(O R3', OC(O OR3",

OC( O) NR3' R3 3", OS(0) 2R3, and OS(O) 2NR3' R3": the R3'

and R3" @s puPuorelkybaytionlile betawerelpyary, alatﬂlWIacyB carbalkoxy,
aral kyl, t Sl %Ccllyg%ga%%]ggr? 'a!fﬁ{& s&?stﬁ]qtgé F\mme N"H;, g 3, CH20R3',

when takeaﬁ oge orma cyclo

het er OCYGHENRQRQU EH23RY OC(GMR3Q IDCE@)ORe" @IE@CQNNJM" OS(0O)2R3/,
substituted:; i S is selected fro

substit u@I@oO%@) aRyi tfseu%asﬁli@ Ez"e%iowwe mefm@wenﬂydi alkyl,

substit u&%&XQ ‘?1%%#8:251\4' cychalKg/i~I ot 10 ﬁ?l And TSYRHEA g&kreﬁ‘ thgether may

bi cyclic red- sat unsaturate

car bocy cfornm aoryclvatkgt, acyl con hetaroayglic gruﬂlplf&ly of wiyiclt ogeg be optionally
al kyI or substltut ed al kyl; provided that when Z is O

or S, RS or RS i s absent or alternatively, R4

and R5 tzk&o §egRther with Z form an optionall'y

substituted 15 aryl, or an optionally-substituted

bi cycl i cR¥isseleptedifeoneshbatifptedarylhatybsubstifpted with 8E Qralkyl,
either ca

1] ool CRBFR RIESELL B 4P hiRbali S litthedbichd 71} mepibered

unsubst i dautirgdd @k kiydaturstge cadbigelic ohstbroeyclid i Eu@diR)( is hydrogen,
substituent; R6 is selected from h%/dro gen, alk

subst i t valkyl. e sapptituted alleyky REgYidedyphy Whg@Z%qurus}(/ gheaf Rs or Rs is
aryl, arggéé}?l or Ne€terocyclo, substituted heterocyclo,

- NR7R8 acyl, carbal koxy, carboxam do or

hal ogen; altmhmtﬁe]y Rlnend:ﬁg takbk mgythenwyth Z fand an optionally substituted

g?r {J %ag{%g P}g }1 aﬁggtutgg&%yﬂ?cﬁ I : ung(rjedV\gr;lhor eteeroaryl
i ndependgpdrbiv 1h|eltﬁér‘@é§e thek@skittltion Ot AT GAHE bRycliRakyl or

R24, and R25 are independently sel ected from hydrogen,

al kyl , sllem@pmwhmeﬂ be by a gubsjitutechpsnsubsiiyated tallmfb@ydpglkyl aryl or
heterocy ituted heterocyclo; R10 and

Rllare .n&%% Qgﬁﬁﬁgé@elected from hydr ogen, al kyl,

substi t Rged sellebtgd frompligdrogeal Ryl subisaohtat alkyl, cycloalkyl, aryl,
cycl oal kyl, substituted cycloalkyl het er ocycl o, and

20subst i t Lﬂubéiltﬁ@d@ﬂdc%féllkﬁl higprpcydo zgubgtituted hstereqygloeNR7Rs, —~ORy,

25

30

glulk?s/lt i tﬁe{é ba%gﬁ)(%%i/ é:lré}(‘)t%g%rﬁfd%l dﬁﬁlgﬁlfggﬁs e%l th #arbalkoxy, acyl, and

hal ogen,cattoxbinidy gmapmtb oph&iaﬂﬁllsklﬁpﬁyuteck ezﬁtth o@é@) two substituent
nitro, cyano, -SR28, NR28R29 R28S02,
- NR28SOSRpS éash skpich ﬁe@iw%éxfb&%g& zralkyl or heterocyclo;

PCT/ US2 quq’,/ Igzg’;?;%l%lq{zs are independently selected from hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;
Rjo and Ryjare independently selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and
substituted heterocyclo;
Ry is elkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo;
Rog is selected from halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro,
cyano, —SRag, “OR2s, —NR38R29, -NR35S 07, -NR28S02R29, ~SO,R 25,
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- S02NR28R29, - CCORR28, - C(=0) R28, - C(=0) NR28 R29,
~0C(=0)R28 , -0OC(=0)NR28 R29, - NR28C(=0) R29,

WO NR2BCORR29, =N-OH, =N-0-al kyl; aryl optionaPCHUS2003/035220

5

10

15

20

25

substituted with one to three R27; cycl oal kyl
optionally substituted wth keto(=0, one to three

R27, or_$@REgR%, CEUIRY; COHDIRDHCGO)NR3Rjo0-BCE=0)Rqs,
carbon atons; and hefer ocycl o optionally substituted

Wi th ket@C(=MNRRes, tDR:AGEEIRER 7 NRosCOaRep.rrN-OH, =N-O-alky]; aryl

car bon- carb bri dge to4ca on

R28 an dOFFQE’@ H%I‘i qo‘ﬁ’(ﬁé BRhPd H{ele %eqyg%’ta‘@fl ?%%aﬁy Shibstituted

hyd r OQGYJuh ﬁkﬂ&ﬂ@) Bh& & htee RAT O havidizal dﬁ,‘vﬂon carbon bndge of 3to 4
C3_7cycl oal kyl', and C3 7heterocyc| e, ﬁﬁ;@?e ta

t og et hesarban atpmsnand I@@rvweloem@p@lﬂsesubah@t 1@31“?40 éa@h one to

and R2 in turn is
up to £ REee 27’a?rlafivmgaf'l ?agtgrioﬁ’l %Plﬁl g%%,(ﬁﬁgﬁoé%ﬂ{?ﬁ%t%g’ Wherein
hal oal kRyand K‘zyaféce.aclliliﬂd&?&nd&ﬂiﬂ}ﬂ@lecmddﬂrmmydmlgm)a%yl alkenyl,
al kyl t hi o, phenyl, ben

h | db
and R27ayh aslind cEegyelp aPII%/E_? %pgezgcygwggtglaﬁ i K%I;Fn {gether to
substi tpf e dp‘f&p‘h@t QK Sflclteoaﬁ ﬁ&elg%%ch R! deRzQ iReDis Rp@onally

group 1si1n y selecte rom ogen
hal oal kyibstithfedheitivap kotwg ofrallt;ﬂmlkwhdmloge@m@@alky@f@@alkoxy,

-NR30R31, - NR30SCR] - N 2R3
- SO2NR3€¥239; Nire REe,; hy: @%@W a“@’ftg ﬁgé,ﬂgﬂ@fnzyl phenyloxy,

- O =0 RRDpenz@6ks:@nbiR30R31, - NR30C( =0) R31,
-NR30CO2R31, and a 3 to 7 nenbered carbocyclic or
het er OCB@I i sele¢ted from dlkyl aR4zyang Gsaikyl ﬁléétlwt%wah RYg to three Rsy,

hal d al k I

ot e o ! Y RafERE Yo lBRAK s cp Rl int i gen, baloaliel

each i nHﬁQﬁE@%ﬂhi% %%:@ctsmof Lommmmsleﬁ,, —Nilk&ssbz, ~NR30SO2R31,
al kenyl , aryl,” aral , C3 _7cycl oal kyl, and

het er OCySOﬁBgo,O'FSW:J@EBIt a@@mRioog©¢=l€@R3o,t-63(#@}NRﬂRﬁs 7
e e TSSO S PSS Byt 21
wher ei n%éfgﬁ%%}%gg cg teﬁig&cﬁg fng QPH@nall? @Qbstlzlgecwalth alkyl,

2004/ 04 220 "D is Selected fromt
gr oup chalsgest, hyrgomy 2l KCHE, thle@m,lk@y—@)tmgmm or cyano
SR gIC(ecOt e&fhplie\é\}kﬁ 3?2% eac aﬁgpe%geﬁly se?ecpe%r}‘rjom Elya'rogen alkyl,

alkenyl, aryl, aralkyl, Cs.scycloalkyl, and heterocycle, or may be taken together
to form a Cs.7 heterocycle;
the method comprising:

a) reacting a pyrrole compound of Formula IV:

Rs3

A
T
N

R4 H

wherein A, R; and Rj are as defined above; and
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substituted or unsubstituted C-C6 al kyl, aryl or
hal ogenated al kyl; with chloram ne in the presence of

w@2mase9tn forma conpound of Formula V: 5 A R3I/DS20R4/035220

10

15

20

NH2 V b) cyclizing the conpound V to forma conpound
VI: 10 RRON ANNR RL VI 15 ¢) hallq%?enating t he
conpournl iseldceedffesrmtise gronpoomsistivg bf ~CHS, I, -COR,-AFO)OR,, or

i o RATOVH eheroRa et Ko i cart ieberiin TR et 1 or
def i nedsgeaﬁméd oR BsBstititedar,eCt ARyl Tbihalsgdastet talkygd

or unsubstituted al kyl, or substituted or
unsubstwithitiddramyiot iaihk presencs of ebasetoderm a¢ampgrnd of Formula V:
Formula I. -71 WD 2004/043912 PCT/ US2003/ 035220 4.

The nethod of claim 3 wherein, in the reactant B

-ZRAR5 of step (d), R4 is substituted aryl with one or

more substituents Y-R18, where ®is Cor Nand RI8 is

sel ected from hydrogen, al kyJ,\substituted al kyl,
cycl oal kyl, aryl, substit ar?l, het er ocycl o and
substituted heterocyclo; Bnd E% Ls substituted 5

al kyl . H
v
b) cyclizing the compound V to form a compound VI:
VI
c) halogenating the compound VI to form a compound VII:
Rs Hal
S N
AN N //K
N” gy
Rq
vii
:and
d) further reacting compound VII with a reactant B —ZR4Rs, wherein Z,

R, and Rs are as defined above, and B is selected from H, substituted
or unsubstituted alkyl, or substituted or unsubstituted cycloalkyl;

to form a compound of Formula L

T1-



5. The nethod of claim2 wherein the reactant B-ZNR4RS5
used in step (d) is a conpound of the fornmula VIII:

waowi®In Rs N aT Y RI8 B VIII  wherein Y i SPGRUSINEB35220

1

15

20

25

(=]

from-C(=0) NR23-, -NR23C(=0) NR23-, -NR23S2-, or
-SO02NR23 ; R5 is hydrogen or al kyI R13 |s sel ect ed .
fr o al KEhie methpdof elping B diernimti gieyreactan B ~ZR4Rs of step (d), Ra is

trifluor Hﬁfl[ﬂ% 0%V, :

al kanoyl gxy, hashm{hl (@élotr %A&QMSPQ%QEO%%I%’ %ll,erec}(all%g,or Nand
car boxy, ngaersiﬁecye@llﬂmhhydmgaamldyl, sabitimtgd alklyh rytlpalkyl, aryl,

al kyl t hi ono, aryl ono, arylsulfon m ne,

al kyl sul¥ P‘&W@H’%P‘FYG% dndzp L%Ptut\éa%ﬁs?&ﬂwlan gfd Rs is substituted
sul fonandg, and aryl oxy, and each R13 may be further

substi t ut by hydroxy, alkyl, alkoxy, aryl, or
aralkyl and nis an integer 20 betmeen 1 and 3; R18

aI | gtﬁﬂcgpf cﬂmﬂgﬁ gvguggt l Sgaleﬁ q{{g ﬁgf u}(? %Eep (d)isa

aryl/het@mﬁﬁdgf@@b&&mﬂym W th one to three R19,
except that when Y is -NR23S02-, R15 is Cl1 _4al kyl or

aryl optionally substituted w th one to three R19;
and 25 R13 and R19 at each occurrence is independently
sel ected fromal kyl, halo, trifluoronethoxy,

trifluoronmethyl, hydroxy, al kgRy)n al kanoyl,
al kanoyl oxy, thiol, alkylt urei do, nitro, cyano,
car boxy, carboxyal kyl ﬁarb .Rlgoxycar bonyl,

al kyl t hi ono, arylthiono,  aylsul fonyl am ne,

al kyl sul fonyl am ne, sulfom c acid, al kysulfonyl,

sul f onam do, and aryl oxy, -72 WD 20‘(;)[3#043912
PCT/ US2003/ 035220 wherein each R13 d/ or R19 group

may be fyhdiSiary subRbicld lffo@fd—@%&d(? ZSlX)LNRZ%d&SO)NR%k OXYR 3SO;—,
aryl, or aralkyl. 6. The net of claim5 wherein the

r eact antorBSZthREiﬁ used in step (d) is: 5 (R13)n R18
- CL+HSN 5 is %'ydrgggn or alkyl; Rys is selected from alkyl, halo, trifluoromethoxy,
trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio,
ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,
alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
alkysulfonyl, sulfonamido, and aryloxy, and each Ry3 may be further
substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl and n is an integer
between 1 and 3; '

Rig and Rys are each independently selected from hydrogen, alkyl, cycloalkyl,
heterocyclo, alkoxy, aryl, and aryl/heterocyclo substituted with one to three
Rj9, except that when Y is =NR3SO;—, Rygis Cy4alkyl or aryl optionally
substituted with one to three Rig; and

Ris and Ry at each occurrence is independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine,
alkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,

-72-



0 7. The nethod of claim3 further conprising reacting
the conpound of forrmula I, wherein R is Hand X is

WO 80D0439M t h an am ne of fornula R OR2ZNH, usi npCT/LS20851035220
am de coupling agent, to forma conpound of fornula
BIB: (R13)n R3 HN Y--R18 N RIOR2N -7
(1[B)  wierengathiRisiagdios Recgrerp %Mﬂéﬂ%ﬁr Sum%quaed bY hydroxy,
trlfluor #@ P&{ ; nethyl hydr oxy, al koxy,
al kanoyl, yI oXy, | aIkyIthio, ur ei do,
nitro, cyano, carboxy, 15 carboxyalkyl car banyl ,

R LIS A A

al kysul fonyl, sulfonam do, and aryl oxy, wherein each
R13 and/ or R19 group may be further substituted by
hydroxy, al kyl, Blskoxy, aryl, or aralkyl; and R18 is

sel ected from hy n, al kyI , Substituted al kyl,
cycl oal kyl, aryl, substituted aryl, heterocyclo
and subst iyt Bher R The method of ciaim 2

wherein the cytlizing rleaction of step (b) is carried

out using an anide. -3 WD 2004/ 043912

PCT/ US2003/ 035220 9. The nethod of claim 3 wherein the

the cyclizing reaction of step (b) is carried out

usimg arTtathetBod bf dfim T fethwe tdmprisifig cdaating the whmpeumd ¢fiformula I,

el bt ey HRRER -G0S i &t asping of Tapila RygRgNH, using
=0 o1,

100(:( )R%‘zﬁg? 5%%@@ B S L2 5. - NRzlin%%QRzz

-NR24C( O R25, - NRR4ACCHRZSN. - - NR21C( =0) NR24R25,

hal ogen, nitro or cyano; 10 sel ected fromH, OH,
Cl1-C6 al koxy, al kyl, C1-C6 |perfl ioroal kyl, -0-Cl- C6

per fl uoroal kyl , cycloalkyl , aryl,
aral kyl, acyl, cagbal k g Cyano,
hal ogen, ami ne, , OR3', CH20R3',
R;oRoN
R
R, ° (IB)

wherein
Ri3 is selected from alkyl, halo, trifluoromethoxy, trifluoromethyl, hydroxy,
alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano, carboxy,
‘15 carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, and aryloxy, wherein each Ri3 and/or Ryg group may be further
substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl; and
R;s is selected from hydrogen, alkyl, substituted alkyl, cycloalkyl, aryl,
20 substituted aryl, heterocyclo and substituted heterocyclo.

8. The method of claim 2 wherein the cyclizing reaction of step (b) is carried out

using an amide.

13-



CH2NR3' R3", CH2SR3', OC(O)R3', OC(O) OR3",
OC(O) NR3' R3", OS(O)2R3', and OS(O) 2NR3' R3": the R3'

wWar@4BBY1Yyr oups are each independently H, al kyPCT/1152003/035220

5
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15

20

25

30

aral kyl, heterocycle, cycloalkyl, or aryl. R3' and R3"
when taken together may forma cycloal kyl, aryl, or
het erocyclic group, any of which nmay be optionally

ubstit uted; i s, R2X: . and X j e . |- (=0~ :
oot | gt 5t SR b LR P e s caia
20 R2 i yusedigetedmideom hydr ogen, C2. 6al kyl

substituted Cl.4al kyl, aryl, aralkyl, substituted

aryl, substituted aral kyl, cycloal kyl, substituted

cl oal kyl, 3 i .
3, ot i e |‘?e§ﬂ‘§%§‘;‘?f%¥ﬁ% g“c}i‘e‘%aﬁ:nyg’l it % 1 e YRR S8 Iv:
het er oc g li9adlkatd frbh Hydrapeh,eatidy] “OHMGCHY, -GH, —~SCH;,
het eroaryl substituted with one R12 and zero to three

25 R13; -RECEIRRLOS(#DRBps m86nRby—3PdNBaRes t£§2Reom

hydr ogen and_| ra l; ' el ect f _

hydr ogerr,C<aPD<1§§\,2A§@a Hﬁﬁ% UNgglﬁzk@?sz%rg‘ﬁ&égién?é%zr TRt =O)Ros,

aryl, hegher | 0, \jBUbST § ed h q - .R8,

"ok of N SOHRs BT O IR ER A EpBRAE Kk or ey

\?\z! f gn_armd@ sg,lacrtycll l&uhlfI@,L@Haﬁi-m@ glkoxy,hmileyld@rce pﬁiﬂu?ﬂﬁllwl, -0-Cs-
ich is optionally substituted w up tq. two ’

hydr oxy CedieriHoroalis ?thl‘?i’ﬂl@é*%egqrﬂ‘wcio’ ﬁ{yE"o%E glkylaf‘%ﬂ? carbalkoxy,

SUbSt t hfbxiido, o, PIGLdY hinf! suBiduled amine, NO,, ORy, CH;ORs,

onyl am he’

al kyl sul R13 at each’ occurrence is
i ndependdiiNRsRu| EEL3RE',FOC)RE kQC(OXAMsT DCIORIRaRKY DS (O)2R3',

-74 WD 20 PCT 003/035220 _hal g, .

11 orBREI ORI 1 06 B RATTR B ouPoa 2 fydepgngdepgy H.
- (=0 %fmé%l hete RIS eloalRiL 65 aryNARy' andRs" whéiRlén together may
_CONH2, -SOBH, -S(=O alkyl,  -S(zOaryl, _ ,

- NHSOR2- £piph aRYcoalkyy-mm-os higrocyclisarRMRERY of whighreeay be optionally
and -NHC(=O) NHR17; 5 R14 is selected from hydrogen,

al kyl , gﬁ%&%tfgl R15 is selected from hydrogen or

al kyl; RL& RX; 90l ocisedleted mMoky-4CEgBR, —aOky, -NRy#E(FQ)-, and
or al kanoyl; R17 is selected from hydrogen, hydroxy,
al kyl , stli{sO)NBiedonKkybbseat koxy, aryl, substituted

aryl, or, aralkyl:_an 0 R7,.R8 ' R11

and oS Ris e ERBONERE G ot Pt G S9 gy grait
al kyl ;  apsstiReidd byl aukstitued afubstdytlorel, albgtituted dycldalieyl,
met hod of claim2 wherein the cyclizing reaction of

st ep ( b)hetesogyelef o subgtituted heterocycle, or optionally-substituted

cycloalkylalkyl or heterocycloalkyl;

Ry is selected from aryl or heteroaryl substituted with one Ry and zero to three
Ris;

Rs and Ry independently are selected from hydrogen and lower alkyl;

Rg is selected from hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclo, substituted heterocyclo, -NR7Rg, —OR7, or halogen;

R, is selected from carbamyl, sulfonamido, arylsulfonylamine, or ureido, each
of which is optionally substituted with up to two of hydroxy, alkyl, substituted
alkyl, alkoxy, aryl, substituted aryl, and aralkyl, or Ry is alkylsulfonylamine;
Ris at each occurrence is independently selected from alkyl, substituted alkyl,

74-



in the presence of an acid. 15 12. The nethod of claim
11 wherein the reaction of step (b) is conducted at a

Wa ewvpesaiur e ranging fromabout 100C to about PODTS2008035220
The nethod of claim3 wherein the cyclizing reaction

of step (b) is performed 20 in the presence of an
aci d. ]lthlo,TﬂiﬂuorembﬁMxp,ftriﬂuaiomeﬂB’var@gsi TCERYalkgh cOGRO)alkyL,

7 om abovkIReoCS R 256 - GUoCCOpe 7gONH: S8 M=0ati,
—S(=0)aryl, -NHSO,-aryl-R17, -NHSO;-alkyl, —SONHR17, —CONHR}7, and
~NHC(=0O)NHR;7;

5 Ry is selected from hydrogen, alkyl, or aryl;
R;s is selected from hydrogen or alkyl;
Ry is selected from hydrogen, alkyl, aralkyl, or alkanoyl;
Ry is selected from hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl,
substituted aryl, or aralkyl; and
10 R7, Rg, Rio, R11, R21, Ro4, and Ros are independently selected from hydrogen
and alkyl; and Ry is alkyl or substituted alkyl.

11.  The method of claim 2 wherein the cyclizing reaction of step (b) is performed

in the presence of an acid.

15
12. The method of claim 11 wherein the reaction of step (b) is conducted at a
temperature ranging from about 100°C to about 200°C.
13.  The method of claim 3 wherein the cyclizing reaction of step (b) is performed
20 in the presence of an acid.
14.  The method of claim 13 wherein the reaction of step (b) is conducted at a
temperature ranging from about 100°C to about 200°C.
25
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