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(1999)]. Evidence in human patients indicates that protein antagonists of cytokines

are effective in treating chronic inflammatory diseases, such as, for example,

monoclonal antibody to TNF-o (Enbrel) [Rankin et al., Br. J. Rheumatol., 34:334-342

(1995)], and soluble TNF-a receptor-Fc fusion protein (Etanercept) [Moreland ef al.,
25  Ann. Intern. Med., 130:478-486 (1999)].

The biosynthesis of TNF-o occurs in many cell types in response to an

external stimulus, such as, for example, a mitogen, an infectious organism, or trauma.

Important mediators of TNF-a production are the mitogen-activated protein (MAP)
kinases, and in particular, p38 kinase. These kinases are activated in response to

30  various stress stimuli, including but not limited to proinflammatory cytokines,
endotoxin, ultraviolet light, and osmotic shock. Activation of p38 requires dual
phosphorylation by upstream MAP kinase kinases (MKK3 and MKK6) on threonine
and tyrosine within a Thr-Gly-Tyr motif characteristic of p38 isozymes.
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in need thensdbil aomd8 dthibivore). phar maceuti cal | y-acti ve conpounds having the
Formula (1): 35 -2 WD 02/40486 PCT/US01/49982 -\ Z,R5 R N X R N\N' R
The present invention provides methods of treating conditions associated with

p38 kinase activity comprising administering to a patient in need thereof certain
20  pyrrolotriazine compounds. The invention further provides select pyrrolotriazine
compounds, including S-methyl and 5-trifluoromethyl pyrrolotriazine-6-carboxamide

compounds useful as kinase inhibitors, particularly kinases p38c and B.

Pyrrolotriazine compounds useful as tyrosine kinase inhibitors are disclosed in US
patent application Serial No. 09/573,829 filed May 18, 2000, assigned to the present
25  assignee. Pyrrolotriazine compounds substituted with an acidic group reportedly
having sPLA,-inhibitory activity are disclosed in WO 01/14378 A1l to Shionogi &
Co., Ltd, published March 1, 2001 in Japanese. Each of the patent applications,
patents, and publications referred to herein is incorporated herein by reference.

30 Summary of the Invention

The instant invention is directed to methods of treating one or more
conditions associated with p38 kinase activity comprising administering to a patient in
need thereof one or more pharmaceutically-active compounds having the Formula (I):
35
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6 R (1) or a pharmaceutically acceptable salt, prodrug, or solvate

t hereof, wherein: 5 R3 is hydrogen, nethyl, perfluoronethyl, nethoxy,

hal ogen, woang4sor NH2; X is selected from-0-, -0OC(=0) -, PEBUSIH430820) -,
-S2-, -C(=0-, -C02, -NRLO, -NRLOC(=0O -, NRIOC(=O NRIIl-, -NR10COZ2 ,
-NR10SO2 , -NR10SO2NR1lI-, -SO2NR1O0 , -C(=O NR10 , hal ogen, nitro, and
cyano, or X is absent; 10 Zis selected from0O, S, N, and CR20, wherein
when Z is CR20, said carbon atommay fgorm ag_optionally-substituted
bicyclic aryl or heteroaryl with R4 _and RSZ/Rf i s hydrogen, -CH3, -OH,
-OCH3, -SH, -SCH3, -0C(=O R21, -S(=0PR22, |-S02R22, -SM2NR24R25, -C02R21,
-C(=0 NR24R25, -NH2, NR24R25, -NR21 5, NR21SO2R22, - NR24C(=0) R25,
NR24CO2R25, 15 - NR21C(=0) NR24R25, , hitro, or cyano; R2 is selected
from a) hydrogen, provided thathi?Z i %Jd ogen if Xis -S(=0-, -SO2-,
NR10CO2 , or -NR1OSQ2 ; b) al kyl,” al kenyl ,Nand | kynyl optionally
substituted with up to four R26; 20R¢) aryl and (gt eroaryl optionally
substituted with up to three R27; and d) heterocyclo and cycl oal kyl
optionally substituted with keto (=0, up to three R27, and/or having a
car bon- car boor dpladgecatic8lyt acdptalie saly pacdrng,, orgolvae)thdr@of, shatesrent if X is

hal ogen, it Ll i i ryl, I stituted with
nisomal kol Siis Pttt pertiolomedR Shih ikl BBl oyl o BT, ¢ o

bi cyclic 7- 1% iR omat Ou, AlGU=0)- WSt 820 pd -0, b@+oh L.c-CO,—,
heterocyclic ring, and R5 is hydrogen, alkyl, or substituted alzkyl, except
when Z is 0 or S,-RB,s—NRhSEAD)—, elNRy}EEONER) v+ MR, ,(C0,}, R {80,-KR5 t aken
together with Z forman optionally-substituted bicyclic 7-11 30 nenbered
aryl or heter oarnyKéWNﬁQﬂﬁ@Q PETHASOINR Q9 girlogRe, nisrohgudt aygan, oraf ky| |
substituted al kyl;, @tyl. substituted aryl, heterocyclo, substituted
het er ocycl o, NR?R’g, - , or _halogen; R o and Rllare independently sel ected
from hydrbged is selgejad fremiats, Naead CRuok pheredt yhen Z 43,684 said eatbery gtbm may

cycl oal kyl , substfotrﬂlt@%fﬁaéﬁél%abdb‘éﬁmtéae&i@h%WQr h8Rfbapy1 ISR dndtred

het erocycl o; R7, R8,"R21, R24, and R25 are independently sel ect ed from
hydr ogen, al Ryishysudestj-+CilgdOH, ~OCH,, —SH, —~SCH,, —~OC(=0)R,,, —S(=O)R,,,

—SO,R, =SONRyRys5, =COR,;, “C(=O)NRyRy5, —-NH,, -NRy,Rys,
=NR3;SO,NRyRy5, =NR;;80,R9, -NRy C(=O)Rys, -NR5,CO,Ry5,

15 —NR,,C(=0)NR,,R,;, halogen, nitro, or cyano;
R, is selected from:
a) hydrogen, provided that R, is not hydrogen if X is —=S(=0)-, —SO,—,

—NR,,CO,—, or -NR,,SO,—;
b) alkyl, alkenyl, and alkynyl optionally substituted with up to four R,;
20 c) aryl and heteroaryl optionally substituted with up to three R,,; and
d) heterocyclo and cycloalkyl optionally substituted with keto (=O), up to
three R,;, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; or
e) R, is absent if X is halogen, nitro, or cyano;
(1) R, is substituted aryl, aryl substituted with NHSO,alkyl, substituted heteroaryl, or
25 an optionally-substituted bicyclic 7-11 membered saturated or unsaturated
carbocyclic or heterocyclic ring, and
R, is hydrogen, alkyl, or substituted alkyl, except when Z is O or S, R, is
absent, or alternatively,
(i1) R, and R, taken together with Z form an optionally-substituted bicyclic 7-11
30 membered aryl or heteroaryl;
-3-



al kyl, aryl, substituted aryl, heterocylco, and substituted heterocyclo;
R20 i s hydrogen, |ower alkyl, or substituted alkyl, or R20 may be absent if
the carbovoozgmare to which it is attached together wth RAPERUSHRBI9E part of
an unsaturated 10 bicyclic aryl or heteroaryl; R22 is al kyl, substituted

al kyl, aryl, jsubstitute ryl, .heterocycl o, or. supstjtuted heterocycl o;
R26 is sel ecBéEqTYIdB%eﬂaﬂ@e%’}bSP&‘?efdl %ﬁ(ﬁ%% ﬁ%sfmﬁ%fi)%l» &’SB?WCYRI&%‘ €tl’®¥qd
soznesiee, | 15 AISRSED Sty Fobr ot OB Roo, - O 20 Ro8

- 0C( =0 NR28 Ragind R, MreBdepaninaty, sehRrgdozmhgdroge, @lky’l,smbmtwe&ylkyl,hrg;
optionally substi 1 t A t ally

sgbsti tuted with Ed@gﬁél&éi&ogl, gggo%lgylf ﬂ{bggtu%fyc%%ﬁﬁggﬁgﬁé&gggér on- car bon
bridge of° 3 to 4 euhsHBwed batgareycleind het er ocycl o optional Iy substituted with
keto (=0, ORg ROR} NREEadR, arGn@dpehddhitlfGeldcte@ o hyR6RANIRY] St tO 4

RN ol e R M E R S e K G
C3_7het e’r ocyRlas hydrogay ldveertadikydortsabseitined altkyf boORprAaydse abseidf e ﬁagb@he; and
wh i h R28 ' j tjituted with up.to two
of e;?ﬂkgl ?agl kenyl %&a%%@lthgéogﬁ%ﬁggﬁgﬁgﬁ {%513‘??‘&{? %%)t,o(%ﬁfltup%%wr %dam' no,
hydroxy, 1&l koxy, Bickglia #1ybor hetrsearyl, benzyl, phenyl oxy, and benzyloxy; and
R27 is sel echeds bik9msabdivilied RS, lﬁ@,%@ém&t@h &%@ééyci&%%bgﬁ@%do”e to

t hree R32, V\:herF,‘Iﬂ each R32 gro i s 1 ndependently - sel’ecte rom hal ogen,
hal oal kyl , hal oal RERPCYClRi tro, cyano, -SR30, -OR30, NR3OR31, - NR30S02,

- NR30S02R31, R;.$0s8Rfed 136n h2deMRIAREdromeByE Rabalkoky IRXFRBD), nfo-6)NB30R31,
_00(=O) R30, - OC( =0) NR3BOR31, NR30C(=0) R31, NR30CO2R31, and a 3 to0 7
menber ed car bocycPRg, 0PRhetNRaBye FNR805.g- RSOkl AP GRastPOINRygRwi t h

al kyl, hal ogen, hydroxy, al koxy, haloal kyl, hal oal koxy, nitro, am no, or

cyano, rein R30COR FETARe e56FONReRondeh{TY Reel CEEP)NRarR:hy dr ogen,
?:l?t)?/l:ilcﬁlo;le%: grﬁ kﬁ’&(?éyggﬂ , 23@62%&?&% &{/Qﬁ?%k\gég"ﬁgée?% Lgfl’t%%%l“}f)r ma C3_
7heterocycl e. Thesibautindd whh bse fouhtd®,,; diy¢leslkgidoptionslbdutigeedisiti ng
PP SAIOLY 2 OISR AN BT ILPESSLYESE, 5B%RR R
atoms; and heterocyclo optionally substituted with keto (=O), one to three R,,,
20 or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein R, and R,
are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl,
C;,cycloalkyl, and C; ;heterocycle, or may be taken together to form a C,_
;heterocycle; and wherein each R, and R, in turn is optionally substituted
with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro,
25 amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy;
and
R,; is selected from alkyl, Rs,, and C, ,alkyl substituted with one to three R,, wherein
each R;, group is independently selected from halogen, haloalkyl, haloalkoxy,

nitro, cyano, —SRy, “OR;y, -NR;(R;;, -NR;,SO,, -NR,;SO,R;,, —=SO,R,,,
30 —SO,NR;(R;,, =CO,R;, —C(=O)R;y, —C(=0)NR4,R;,, —OC(=0)Rs,,

—O0C(=0)NR3R;;, -NR;3,C(=0)R;;, -NR;,CO,R;;, and a 3 to 7 membered

carbocyclic or heterocyclic ring optionally substituted with alkyl, halogen,

hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano, wherein R,
and R;, are each independently selected from hydrogen, alkyl, alkenyl, aryl,

4



/ /1 RSN\ Y.RI8 R3 N -:~ 26 R6 RL (Il), and pharmaceutically
acceptabl e salts, prodrugs or solvates thereof, wherein: 10 R3 is nethyl
or CF3; MRBO0z4@ager ogen or alkyl; Y is -C(=0O NR23 , - NR23CPETURIR2(3982
-NR23SQ2 , or -S02NR23_; R18 and R23 are sel ected from hydrogen, alkyl,

al koxy, aryl, and_a ubstituted with onpe to thr 9, .except nyYis
NR23SOz . RI8 is ?’fi‘%’lﬂ@y?yci?ah&yllﬁnd%%%%%c@n% gy b et g B AE, | o
three R19; R13 angheRigyale. each occurrence are independently selected from
al kyl, halo, trifluoronethoxy, trifluoronethyl, hydroxy, alkoxy, alkanoyl,
al kanoyl oxy, thiol, alkylthio, ureido, nitro, cyano, carboxy,

carboxyal kyl , car baky¢ Invenfionis fershen dirgated tol doprnonndsienving sprprisinghy,

aryl sul fanyl am_n 20 al.l cyl su nyl am sul f onj j al kysul f onyl
sulfonanggo,w§%8%§?§P5§ Yﬁyﬁ%@$%ﬁﬂ%%§§hQ%&?“?ﬁﬁ?%ig%ﬁ@hg?8Uﬁmﬁﬁ§uﬁ% furt her
substi tut ed ympyddesyFornallk@dl); al koxy, aryl, or arallcyl; and X, R, R2,
and R6 are as defined above for conpounds of Forrmula (1). 25 Description
of the Invention Listed below are definitions of various terns used to
describe this invention. These definitions @gﬁky to the terns as they are
used t hroughout this specification, unle therwise limted in specific

i nstances, either individually or as paft a |larger group. -5 WO

02/ 40486 PCT/ US01/ 49982 The term™ Rlsgyl rs_Rg straight or branched
chai n unsubstituted hydrocarbon]g{oup§ﬂof to Y0 carbon atons, preferably

1 to 7 carbon atons. The expressyon "kower alkyl" refers to unsubstituted
al kyl groups of 1 to 4 carbon )?t e = n a subscript is used with
thg subscript refers 5 to the nunber

reference to an al kyl or othey*g
of carbon atoms that the grddp may congal RgThe term"CO_4allcyl™ includes
carbon atons. The term "substituted

a bond and al kyl groups of 1 to
al kyl" refers to an al kyl group stbstit ut ed by one t@Ds our

and pharmaceutically acceptable salts, prodrugs or solvates thereof, wherein:
10 R,is methyl or CFy;
R, is hydrogen or alkyl;
Y iS _C(=O)NR23_, —NR23C(=O)NR23_> _NR23SOZ—', or '—SOZNR23_;
R;; and R,; are selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with

one to three R,, except when Y is -NR,,SO,—, Rysis C, 4alkyl or aryl

15 optionally substituted with one to three R,,;

R;; and R, at each occurrence are independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine,

20 alkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each R,; and/or R,, group may be further substituted by hydroxy,
alkyl, alkoxy, aryl, or aralkyl; and

X, Ry, Ry, and R, are as defined above for compounds of Formula (I).

25 Description of the Invention

Listed below are definitions of various terms used to describe this
invention. These definitions apply to the terms as they are used throughout this
specification, unless otherwise limited in specific instances, either individually or as
part of a larger group.



substituents selected from hal o, hydroxy, al koxy, oxo (=0, alkanoyl,

aryl oxy, al kanoyl oxy, am no, al kylam no, arylam no, aral kylam no,

di substi twoezl4m®sé nes in 10 which the 2 am no substituent sPar@seidioest ed from
al kyl, aryl or aral kyl; al kanoyl am no, aroylam no, aral kanoyl am no,

substituted al kan Iam rg‘ tituted aryl amn subst i t.ut ed
ar al kanoyl ani no, ﬁé kp/i f § 10 steatght o ‘Prﬁnd%igépﬁ}lupﬁ#ﬁ“méqdkyl t hi ono,

aryl t hi ono, laydabdaglydit gmopwof laﬂol m/dashdnfmnt, ;prefeiabsul fodhodrbo@zlitaﬂnb c Srhs ul fonyl,
S on 99 ST ST bR el L Py SYRRRiei P
CONHar al kyl When asubsonipeisaisedwith refareacct tecansalkad torr bthen gupnthe Isebsnnph@@m

sel ected § rom gl hmhb Iacgﬂehrb% A M) the RIS NAESIRARY rhe R, SiRP | | Ut &d

aryl, guanidino an uns eterocycl6 such as
i ndol yI, i m@skgeys bond, a<x1rgr@w|o litp fgadoplatomsyr r ol i dyI pyri dyl

rim'dyl andthe |ke ere t bstit uent o the al k further
Eﬁbstitut ed, it 2 V@D ﬂpaj%%re eL5) tR @R glky E&ﬂupsgbstlﬁftafiﬁxzpne*;m@ﬁrthe
telr m al kyl | iﬁlbuﬁwénts@eleateﬁﬁom lm;bn\shyﬂibggr%nédrs]bt@r 086 ¢+D), akandyl, arp%gggtrj og?/cr:lag?: ,
cyl or cyclo | |
t%rough ;n aall@ﬁl Z‘P%’yﬁff‘%}?’ 8%3’ PRHOR &G kéf ans]flg’acfﬂﬁﬁ@ﬁ%o PR he case
of subskt( t uehich, tha? ammd' Slbbtsmbmtuaedekcyteﬂcﬁmhkylkyll kil o aralkey; allltayxby]qannmo on gf
the group h stitute
as recited a ozl%ﬁjfu?&%gﬁ S?I t ut égh@ﬁﬁﬁgarou@sﬁg{ﬁl 7§ub§{‘ﬁ'¢ Mﬁnecfbb group
may be subst $Ltb§1t1@€i3da?§alk@%,qyﬂfé@m°r@0él %ﬂiﬁlthﬂo apdthig iy ltimalledihianohal ogen” or
“hal 0" ref ergyltRiohb L@alkymnoﬁ@lamylmfonﬂr AU oA daﬂam}mﬁfon 1T§1ﬁfoh§ﬁ1mo aryl™”
refers to nono %(ﬁé\h'f[ | arpmatj ¢ hydro rbon tf\ﬁ‘llng 6
to 12 car bon®&t nS lﬁ@“’rt {98 Dy s°a|5 g‘hfﬁy phenyl
and gl phﬁnﬁl sudpsthtupesl caWzﬁ[ylrelgeC&)MHalkﬁl s:a)ﬂxH{aryLlUEﬂ\JH}&anzIyl o1 dages(lifhériaﬁle@é yl
may be subs er refers t n aryl group
su%st i tuted ett"(’)%r)lggl?Stl &%&Sr‘m% st})%[% 8&% gP%?'atllg/d ?W%ﬁ%?lgﬁ substituted
al kyl , hal o, alkexycarhonphretyhosepstita®d aryilf guapidimeartdysubstiiyigd ox ypsubbtimsed,
al kanoyl , al ffé%&%wcﬁ y ’su?{?srlﬁ%ol?ﬂ kwidam A?loﬁlr?lla'ﬂﬁérﬁbfltﬁia%ﬁp g)gﬁgﬂ(llj(lyfnﬁmwo

al kanoyl am no, rel fro

car boxyal kyl Pyréa}dbfbwit eeﬁﬁﬁom s sypstitugnk om the; aélﬁé is ﬁwplt wbémwted, B W

02/ 404862030T£Vm89é{;vﬂtﬁ%ﬂ&1 aaltoxlyswyt QRYlaaRne, sul fom c acid, alkysulfonyl,

sul f onam do, and XYs subs L tuent may rther substituted by
hydr oxy, al kyl, a%? téf oyl ipgise {Imogae%{mm TS HPB® J kyl or

aral kyl . Thehettamydl@g@zkylcyclmﬂkgu dhiameanythegdemtified grolpds dondedtdingctiyr ough
an al kyl 5 ]ﬁéﬁﬁﬁl ai%%t&l%?o@e\gﬁ%fl ma%%%?&ﬂhé&"& s%la@ﬁlt YR tﬁ@é/asg of branched

or straight c
substltuents as in “substituted cycloalkylalkyl,” the alkyl portion of the group may,

25  besides being branched or straight chain, be substituted as recited above for
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.
The term “aryl” refers to monocyclic or bicyclic aromatic hydrocarbon groups

30  having 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, biphenyl
and diphenyl groups. When the aryl is substituted, each ring of the aryl may be
substituted.

The term “substituted aryl” refers to an aryl group substituted by one to four
substituents selected from alkyl, substituted alkyl, halo, trifluoromethoxy,

35  trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,

-6-



the case of a "substituted arallcyl,” the alkyl portion of the group may,
besi des being branched or straight chain, be substituted as recited above
for substwoor/edsal kyl groups and/or the aryl portion nayPOBRUSUb®PSt ut ed as
recited for substituted aryl. Thus, the RR -CR term"optionally

substituted benzyl" refers to.the oup R R, erein 10 each roup may
be hydrogen ¥¥ Psﬁéj9n5gﬁ'§18wb%‘II@%W%%’EIWFEW%I’W@Q@B : é)‘roﬁgni tro,

am no, hydr osubstidkhtoaxy be irthgt subistitutqaleriyidrodye bikyl, alkoRe ey ioxybstiaiet aryl,
benzyl oxy, . 1. Qr recited above. At |east two of these "R’
groups shoul%ﬂggﬁﬁ§§¥%géﬁgﬂgg%‘preferably at least five of the "R' groups
i's hydrogen. A préheteradatsdigdytefeps dupn argHgrougHokded dineotly dgoughennadlkyll
portion bgin bé el 1 A [o¥ ktra; LS g an
aromatic gro S?g%%fg)%g I%Z,’%wﬁ?%% }??kgT??%%gﬁg%gé%g%tﬁ%lgﬁ |a§1, Ig to 11
menber ed bi cifgicpse ofgy “substiteted grafieih dheaikylmogtien ofdhe groyg nagys besiges\singh has
at | eafst t ﬁnel?]ﬂaﬁélfbﬂflﬂtslﬁﬂi'gﬁf\&laﬁ{, bbt@a@_ i_’aﬁétﬁaﬁﬁéi?ﬁlrhb@?@mr sﬁ@sﬁft@e?hﬂtﬁl gilogs Each
ring o e heteroar roup caontaining.a heteraqato n,con n —one or
o oxygen: oGP0 s PRDIARRY B bR RS HeUH Sl SORTHE R BUaH o BYs Sbr ovi ded
20 that the total nunber of heteroatons in each ring igs fgur or less and
each ring has at |east one carbon atom The fused giNgs

onpl eting the
bicyclic and tricyclic groups nay contain only carbo Rand may be
saturated, partially saturated, or wunsaturated. Thg niNrdgen and sul fur

atonms nmay optional J. i.di.z nd, ptr n at ogs optionally be
quat er ni zed. {eﬂlélt 8?%5%\?1& Sg?%ﬁ%%&&ﬁ%g %Eegs B)Ir%%/gfol% 25 or tpiagybﬁ'%%remjst Y
i ncl ude Ht | eanbiR growpinayl e kydoorgenior mayradsothetselehted dtonealkyli beldgen, egarsy, ri ngs
may be ar omaji : NORs ' t r d at

/ 1,850 LTy, AN s ool M BN, B2 Bl s

any available nitrog or’’carboh a ng.
het eroaryl " #kotBere2pupsIgcitedabye. Afilsastdwewt theye oie 2wupsehaaldbe hydiegey ngs

ponpri sing t hel fefeediy W ledt Five of THeeREWRST st BRISodRYA beef&eddescned drb@n t hose
30 recited bel o%v@f or heterocycle gr ou’?g. l5-7 ﬁV\%io [ 40486 PCT/ USOl/§49 82

Exenpl ary nonocyclic heteroaryl groups include p .‘_l q pyrazol yl, BSI
pyrazolinyl,  imdazoly], okazo]yl,. isoxazolyl, THI'a (i.e., N),

t hi adi azol yl }n"g}"%z}}ﬁ aﬁiﬁfwloqlﬁﬁl%wa@’}teait%ﬁ#@ oxadi azol yl , pyridyl,
pyrazi ny pyrimgdinyl, ..pyridazinyl, triazinyl and.the like., .5 Exenplary
b7 yel § 2lhel o oar § o B pBReroRiTc iR pro it s ok St Sihich R

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

20  that the total number of heteroatoms in each ring is four or less and each ring has at
least one carbon atom. The fused rings completing the bicyclic and tricyclic groups
may contain only carbon atoms and may be saturated, partially saturated, or
unsaturated. The nitrogen and sulfur atoms may optionally be oxidized and the
nitrogen atoms may optionally be quaternized. Heteroaryl groups which are bicyclic

25  or tricyclic must include at least one fully aromatic ring but the other fused ring or
rings may be aromatic or non-aromatic. The heteroaryl group may be attached at any
available nitrogen or carbon atom of any ring.

A “substituted heteroaryl” has one to four substituents on any one or more of
the rings comprising the heteraryl group. The substituents may be selected from those
30 recited below for heterocycle groups.



benzodi oxol yl , benzoxaxol yl, benzothi enyl, quinolinyl,

t et rahydr oi soqui nolinyl, isoquinolinyl, benzimdazolyl, benzopyranyl,
i ndol i zi w0 p2/88zopur anyl, chrononyl, counarinyl, benzopp€EUR1/49982
ci nnol i nyl, qui noxalinyl, indazolyl pyrrolopyridyl furopyridinyl,

di hydr oi soi ndol yl . tet rah dr o(g{ i nyl and the I ary
Elif e

I
tricyclic heter an‘f} 8] e@glgyﬂ)g%lp%nch@l@,pﬂra ,ygyrazo
phenanthrolllnyl acridinyl, phenanthridinyl, xanthenyg_and the i ke. The
term "al kenyl " ref ers to straight or br anched chain h?édﬂbcar bon groups of
2 to 20 car bpyrazdlinyh,inpdezbiyl,adxhzol?l, ts@xaizblydﬁhimnlyh(z@rrs Nan)dtlﬂatﬁﬁzom;af erably

2 to 8 carb ]EEB ﬁm}& e I ond 5. term
"substitut edgg gﬁ re %?@e 0’ %%a(aéz ﬁgl%flog%lg?&%gwlgﬁnf elby one to two
subst i t uent spyidagiybdripziyhandities likeydr oxy, al koxy, al kanoyl, al kanoyl oxy,

am no, al kylam no, dial kyl am no, al kanoyl am no,_ thiol, al k | t hi o,
al kyl t hi ono, al kyEsemplgrypicyclisdictesonsyh eTeupsrinelpds méyle(hd)en@qh@may car banyl ,

substit ut ed B@d’zb@iékb],yl WBeaRi k91, b@th&g@sc}mﬁdﬁ ﬂtmg&mﬁfnbh Hyled

het erocycl es, i ncl i nd m dazol fur t hi azol yl ,
AN MR SRR R (P AR LR A
strai ght or boummahgtl hehmpyrfhiydrcﬁﬁﬁhhﬂpq@h@ﬂh&ybflndﬁol&b p¥fioloayhdyl, at ons,

havi ng one ¢ B fdRie SRR oL h B ARGy ™ et ers To
Pycr oxy, al Koxy, Eﬁﬁﬁ%‘*ﬁﬁgﬂﬁyh ey ?I‘dﬁﬁ%lhh‘d@@&r@f% B, RGBT ) o no.

al kanoy! am nBhénepihepllingl peyidimylop 331111(5 ldlﬁ}’]@ﬁ%}lth%ﬂYk?m @edisayl ,  sul fonani do,

nitro, cyano, car tlfﬁéibrmcﬁll&ﬁw|refe§s‘i@%frh1§ﬂﬂ&%r£r@h§@éﬁé‘m hﬁﬁ@&ﬁrﬂérﬂgeﬁ f
substltutedg 1121@ stltuted |enyI

¢ hi azol yI 1051 bl PR{ATALI 8 i B4pbok Rlamisnind et Preferaia foch
"cycl oal kyl " carbbreatonisphavisgpsne tatfewt doubledohdal |y unsat urat ed non- arorrati c

| h b t d 3 t
O ool boe” POk L8 SURRE REGE: AP QLT b o BB BERnERY S ©
car Ibocyl I[ cI Wm@lbsmenﬁsISdcgte@ﬁonﬁalw,dvﬂm dketyo pikepytl, albq,uo:ylmw arhino, . .
CyCl open ec
and adanant y?‘% B iyl 9‘@8‘@‘%&%&%@%@"*@%&%@%&@% alle 1¥I II‘P s
substi t ut ed” SHoRaBHED. By #10a PADIXSH cabipyt sekstiBHedaham

descri bed abmb@tmﬁéd AdurREb M6 Hété&‘é@ﬁcléi;eﬁférddh%dn 9V@mﬁﬁtz@! I<)ﬁhr 1,
substi t C|lC and ' eterocyclo

het
each ref tﬂmﬁ’ f J#I%%(%S’E & ﬁpﬁ(ﬁygdgy&d%' br’i’é’ﬁf‘ﬁﬁtiyj eaIIli?rrat ic or nonarornatic
cyclic group, for Thx&ml alkynl”abferssto s&alghﬂoxttmaﬂchaéaﬂmm Byldroearbery gdoups of7 t 0

11 menber ed: 5 b 5y %u%)gn afdms hﬁre’fe?alfl? Feag?g&%gn L{Oh%yﬂd rflogt' ?&eﬁ%ﬁrtf{g‘ 8 whi ch

has at | east oné er oa oneé car
carbon atoms, havmg one to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by a

25  substituent selected from halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
substituted or unsubstituted heterocyclo, e.g. imidazolyl, furyl, thienyl, thiazolyl,
pyrrolidyl, pyridyl, pyrimidyl and the like.

30 The term “cycloalkyl” refers to a saturated or partially unsaturated non-
aromatic cyclic hydrocarbon ring system, preferably containing 1 to 3 rings and 3 to 7
carbons per ring which may be further fused with an unsaturated C,-C, carbocylic
ring. Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. A “substituted



containing ring. Thus, the term "heterocycle" includes heteroaryl groups as
descri bed above. Each ring of the heterocyclic group containing a

het er oat W0 niyo4b@ve 1, 2 or 3 heteroatons sel ected from PET/USYA9E ONS,
oxygen atons and sul fur atons, where 10 the nitrogen and sul fur heteroatons
may al so optlonall ”be de#ﬁed and the ni het atons may al so

optional Iy b&GRME F1Hhene ¥ yQep ?ﬁ‘yg?lb%‘ﬁSt%V Kyl grqupe Aed at any

het er oat om odemﬁbélb%o&e,monmmmlragmupmﬂ?eﬂl@dd aboh@aﬁlmys@lbstﬁu@ﬁ@ups i ncl ude
rrolidinyl r o » Ryrazol yl ., yr

DYoL P e Wb, AR SR

i soxazol i nyl $aturst§ﬂavz(uh§dturat6h1j arpwhii¢ or ndriacmhaalyglic giohp Apobxatiply,which is

SOt 8201 Y1 a aitd FyEaLd ﬁﬁbﬂéfégché Uf%'n hghbAOYELILNT ¥l X%l 1M M¥hbered

oxadi azol yl, piperi.diny opI per -oxoplperldlnyl

2- oxopyr r ol | HicHglic ripg éﬁ&é@i@pﬂﬁy has aéi@gi enp|hetezogiorg dp aﬁl@wy one parppmgom-

N- oxcﬁ }oyr i ?%c;nﬁﬂﬁfr@zrlﬁ%y |ThuB,Yt[1é fBrﬁ'll “'h?éﬂeroc@?z’lé*’ ﬁféﬁid@é’heteroraﬂill g?diﬁpﬁ' aQQ%EﬁBé'd |
m)rp0|ny I a Ol 1 olln OoXl |am)rp0|ny
sul fone, 1, 33RAVEx&P E) Bﬁgn%ﬁﬁ&ﬁﬁf% nﬁ‘bgrfup f‘”éﬁ’&}?’cgtarﬁeéﬂwt"mdi“@kg a¥F1 L

i sot hi azol i dB hyleroatdmetedsvydd, frmlhlmtr@ey latonis; beyden ytomsaid sutfupatomy) wh@ed the

2. 3 iy o- ey BO A GRS € b SRR OINNS oidiond 1nd e piisP ey

qui nucl i di nyhstergatons m«msyalso qptuqncally by uaternizei d@he heteroahiglir grospopay el i nyl
i soqui nol i nygﬁacggdlgﬂdﬁy%@(gax&m o?@él%@ﬂéﬁroﬁf‘yl 25 indoli zi nyI benzofuryl,

chrononyl, coumarpnyl; cinnoli ng{ qui noxal i nyl, .indazoly
pyrrol opyridyl, f BxepYATLmAYICyE @hﬁergqulwrg@oqu ineludg pral ldilfh@lpyﬂfoibflo [3, 1
- b] pyri di nyl ind@ryl Pyedzold, Yk ﬁHzBIYﬂg)l,, infidvesi Qhﬁ@elzﬂﬁﬂﬂlrl}’imldazohdmyl

benyi sort asgrzpi wg«%a%&yizwzof’wﬁﬂswalz et RSB hpotidiny,
benzot hi opyr mnﬂxhazobénzcoihram]zdlhyll furideterplyydaafokyl] thicdiyh peadibebglopipenidiny30
aul one, i PP ZeoibsEleoRaRe % BRI 2. B IRROE 3 B arY
napht hyri di ngzepmybhlrmwadqny |pyr1§y]pyr@fw1pyrlqyurpymnyl mmrmddwl mtgaﬂazmyl
qui nazol i nyl teuraﬁ;tcrrafw%q%b&%hﬂw ﬂnarﬁJ}gﬁ‘&Rg{" rtmhmo{rdy Rt EME,

t hi enot hj enyl , and re sna eterocyclos such

11 sQ 1 ncl
as epoxi4les @ﬁ'ﬂn%h‘?lﬂra’l ﬁ‘ééone $3-dioxalnssing fgfrabydiqet, ér@ewb@nymomwé
substitut ed bthiazol@ingt, tlﬁetraﬁylaﬂﬂﬁyényortnazaﬁ}al dadl trigFdpancBehe Gi@s Cr i bed above,

and/ or one or bove as uhstitue

051 0480 poT] Uso1 HOBRER AT BB B Rt s ‘?ﬁkzye;ﬂdﬁvﬁ%é'f’é? dFEindable made

to a speci f i badzbthiaralycbdneterolyy; beozothieimd; qrimadidinyl, tqmmdimfylalqemchnylsN

intended to %%Jagﬁ Al themy ]w%)

non- cumnul atl!\)/)élﬁé l{u }h%thﬁ élsssa’%{hggnyl ?‘ZI@%% er oT doubl e

bonds. THus, mﬂ@km@xlahm@furyhéhnomw cewnyinyd qlrn@hnyleﬂbmgxalmyl indazolyl,
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,

benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,

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

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

35 A “substituted heterocycle” will be substituted with one or more alkyl or
aralkyl groups as described above, and/or one or more groups described above as
alkyl substituents.



5 isoqui noline and tetrahydroi soquinoline. The term "di azepine" refers to a
heterocyclo ring having at |east one seven atomring with two nitrogen
atons i nwW®e2/sesen nenbered ri ng, including a fully satuPET/@801649982
unsaturated di azepi ne. The term "heteroatons” shall include oxygen, sulfur
and nitrogen. The term "hal.oal an al k avin nore hal o
subst i tuegts 10 T HIQFELS%P%‘:’W{)‘@? léi}af'e(}n’é(ﬁmﬁe erﬁ%pgﬁgmgg %160’371%6@35“%5 tituted
by one, two, hﬂerocydio eehétbroaryd, the eafarende i@ mterﬁelah?o irchifd2 thewe s¢Etems hilvdng er m

fl | kvl to.five fluoro
atoms, " such S8 mou AR Ao B oBh 4R, PRI AR L BOF ehB ik Vil
group havi ngmémgermf davble baado nglﬂbe)t examepie.ghe ron “esoanmbhne” fefdrotal koxy"

i ncl udes 5 quﬁ%UIﬂ&n’%dtt@ﬁ’m dﬁﬁ&ﬁlﬂﬁ%ﬁhé Che ﬁzeiﬁteu r&b8% 9 fhejtéP(fc?fr jr ated

unsat ur at ed nocyclic or bic cring.rn atons O I Ngs
are car bon. fm&bavm&ét leastiope peve a@@%nww@mmm ajgyy intheyspyenThe

carbocyclic mleﬁﬁ)eféa)tnigeuﬁ:umﬁ &ﬂill@@atui’at%b%sat@?ai&i &Bﬁbp’iﬁbbStl tuents are
selected fromtho eci, ove, i\olrrl| ‘%“4“3 3’ algm roups. 20 When
the term™" unsaturzgee etff% T 8P 1 @P‘&% T g4 é“tB(? 8r oup, the r:cng

may be f n 2 I nsat ur at.e tinitions for
the var ous ot her L3¢ *éea%ﬂ AL iledt AR A0 Ranile SIS BRRER ofediPiy

substitufged al kyl Ehﬁ'rb?ﬁt“ k goxﬁétﬁgst Iean§£'§1%ﬁy| gfo%{a sﬁ‘né{tﬁﬁ%g bg%ﬂ%%v'ot Yt ed

aryl, substituted heterocycle So forth, are
as fol | ows: HIgobyorp gtopms, i G?QHzEaI ef@#ﬁ}?{)@kﬂ REANOAR

al kanoyl oxy iyt &P Rﬁ%ﬁ@mmwﬁvﬂmwoat&hgyshmmerﬁﬁhwﬁ% ylarylamno is
NHAr, aral kyl am no 1s NH Rb- Ar di substituted am ne or dialKylamno is

NRRIdk al k?noyl ani Mhe tedm-Netotllko©)y’ R&cans&ih@i’lto@(m gheup I%Vikﬂ\él-?lﬁ(waﬁé hasllga

ol,, iois - ,
:; f/ll tﬁlngyl 2m@/§?%u %‘ﬁsaf%%ﬁqe&j%@oa}% 1&51 d ‘Rﬁfhl gno is -S(=0O Ra, 30
aryl thi oo is - ST farm “sabotyojict hicamoa saﬁura@dn@ﬁ&ahﬁatedalhkatmh’&dl fonyl is
-S Ra, I
al %/Iq)sul fonaﬁa%héﬁktl?%ytﬁ\lkg&%% &)a‘rﬁélflk Xéo o({\f? r%@la%&ak Wgtﬁﬁ onam do
is - SO2NH2, mc%qdés ¢xcloglieyd and @ pags %e Q:lang)mylbeﬁgbst | which

substituted eap lﬂaemaibsﬂn&ent%rcca)al‘ébﬁd%m b MEHQLARE 86 &y@fﬂaﬁ&%@&w&%&
-C(=O) NRRd, al koxycar bonyl is -C(=0) ORa, carboxyal kyl i's -Rb-

sul fonic NH 81"P5NH2 acid is -SOBH, arylsul fonylanine is -NHSO(q)Ar
guanidin is H ' &icn the tdHA “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

25  —OR? alkanoyl is =C(=O)R? aryloxy is —OAr, alkanoyloxy is —OC(=0)R?, amino is
—NH,, alkylamino is ~NHR?, arylamino is ~NHAr, aralkylamino is -NH-R"-Ar,
disubstituted amine or dialkylamino is -NRRY, alkanoylamino is -NH-C(=O)R?,
aroylamino is -NH-C(=0)Ar, aralkanoylamino is ~NH-C(=0)R’-Ar, thiol is —SH,
alkylthio is —SR?, arylthio is —SAr, aralkylthio is —S-R"-Ar, alkylthiono is —=S(=0)R?,

30  arylthiono is —S(=0)Ar, aralkylthiono is —~S(=0)R"-Ar, alkylsulfonyl is —SORY,
arylsulfonyl is —SO,Ar, arylsulfonylamine is -NHSOyAr, alkylsulfonylamine is
~NHSO,R?, aralkylsulfonyl is ——SO(q)RbAr, sulfonamido is —SO,NH,, nitro is ~NO,,
carboxy is —CO,H, carbamyl is ~CONH,, substituted carbamyl is —C(=O)NHR® or

-10-



-NNC-NH2 wureidois H, wherein Ra is alkyl as defined above, Rb is

al kyl ene as defined above, WAnd Rd are selected fromal kyl, aryl, and

aral kyl , wo ot/¢048h aryl as 5 defined above, and q is 2 orPGI/UTdWw4esehout t he
speci fication, groups and substituents thereof may be chosen by one
skilled in the field to provide stable noieties and conpounds. The
conpounds  of ~CEIMNRIRY, lajkaxggarbanmyhissCED) OR? odarlmmgalky]srs —R°4Q0,HL, { hdfmdope  of
this invention. Pharmaceutically acceptable (i.e. non-toxi

physiologically 10 acceptable) salts are preferred althouéﬂ{other salts

| fu f th ounds2pf t hi
?LSeﬁtlsgnfjse ISeFy 351@9’38%@0 %%%%ﬁdi"%ﬁ” ?lﬁlhl%d ?fcﬁeﬁfel n ar gar? tlersrded

to include without |im@ation conpounds of Fornulae (la) to (li) as well
as conpounds of Formy-ac{Np, and (l11a)-(l1h). Al references to conpounds
of Formula (dre)dods e Hwtendeé Iohrei ROl WD QUGS RbyERTUbRGICRE be) Lo 15

s Lodi um SORGLeptrs S R el Rkl 27k Bt e il as T

cal ci um &nd defagdebovanandwtihi2 or ani c bases such as di cycl ohexyl ani ne,
tributylamne, pyridine and am no acids such as arginine, |lysine and the
like. Such salts Ehieuskoytdhesmecificationogtonpsand sibstivsess dierddfeatyibe dhhsenar t .

The_compoundsy bl Jamf Gk OBloy A rsakipRith by Ani@ihgly of or ganic and

i norgani c acids. Such salts In ose formed w.t rogen chl ori de,
hydrogen broni del$&Q fB‘Pﬁnﬁﬁ%@P ay Soan salis viaeh gre ab?@é?i’lﬂénﬁt?rsﬁope

trifluor oace@ﬂtmsaﬁvamoﬁx@hmnaca@twau aradepraelea(q:b dlonh@ﬂﬁeﬁl@%wlégiéulﬁl acid,
t ol uenesy| foni c

25 t tes,
bor at es, 1 ar {508 esj%eﬁlﬁsraﬁét/%rg a’cag{hﬂ }igt%e%%ﬁ§8‘§tae£(’l uSrS &%a’?‘é%cﬁgm?g &
sal i cyl at es puifyingghe cmpourﬂaoﬁﬂmamvsntmn Albrefaremed tasorkpramds 0OF drhode

killed in t f
A
sel ect conpodnds wsil asspmpoandsafFormpleyIherd s (Bh). bl tafergnessdal t s were
successful | y(:(%?é(ﬁhlﬂ?@fﬁ&%ﬁﬂa i are il RER b SintRe cofk Bﬁr@o@rmﬁ%@a@w ate

and bi sufST 8 alts were foun o0 be non- hygroscopl c, highly watér
sol ubl e, *~and Wable in solid state In addition, zwitterions ("inner salts")
may be formed. Al Thét@ﬁp@irﬁl@ﬂEFﬁmﬁﬂa (Ibrmaycf@mosm@mﬂf alkdrlemietmst@ah ag nvention

Form The. deriire B sl EEs il B ine BB suB S ERRER AL aboor di ng
to the i nvenmagmesampraitesrgahic bases spasas dad:se:lcshe&ylamnm; nmwylmmme, pyridine
hmac |t ﬁ(r:]es - U RIRARAGS8ids REH ACREhfe! BEHE 1A the!iflR. 'S80k SliELal BE kGiftledlaSOMEr S

20  known to those skilled in the art.

The compounds for Formula (I) may form salts with a variety of organic and
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic
acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g.,

25  nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, ascorbates,
salicylates and the like). Such salts can be formed as known to those skilled in the art.

Salt forms of the compounds may be advantageous for improving the
compound dissolution rate and oral bioavailability. For select compounds of Formula
(I), mesylate and/or bisulfate salts were successfully obtained (see, e.g., Example 125

30  herein). Both mesylate and bisulfate salts were found to be non-hygroscopic, highly
water soluble, and stable in solid state

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

All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of

-11-



the specified activity. The racem c fornms can be resol ved by physi cal

nmet hods, such as, for exanple, fractional crystallization, separation or
crystal | iw@vt/enseof 5 di astereoneric derivatives or separaPCDUS@y49e82 r al

col um chr omat ogr aphy. The individual optical isoners can be obtained from

th t f th i | .. t hod h f | e, | t
Format 1 on i GHPEGPISAFERERY 0 TEnier BuPBrTAAILHS DoTe eiearprER At
Conmpounds of thehenikbres | Ia efibjacesthe sdcemidifovas pndtheugplited opticabisymestaeigd 10
that will b i R Vi ' ' [ t (i, €. ., th
compound f or HEReatpE iy, 148 ekt Bt BE1RNO8ELy ML RAPRG bl Sy e

i nvention. \es fexexamplerragtiongt erstalfigatione sepatatioreowrysiatizatien af t . For

exanpl es pf  gleBreoRleAl UeBvARES ¥Adh¥8Bon BF BhirdlkofBf Gorfio Iragg}lu@ﬁe edi ted
by H. Bundgaar | sevier, 1985) and 15 Met hods 1 n Enzynpl ogy, Vol .42, p.

d, . ( C
309- 396, edi FEViEHAL RPUGRL drgaters ean’ be|obtaingd frpmmthe rageraates tramydhy conypntronpbxt hook
of Drug Desi gethads| sbely ad, dprexainpleg shlf Rembjortw Rk g@apticalli: ate acablidwed
Bundgaar d, C%lagt er 5 t'" Design and Application of Prodrugs,"” by H
Bundgaard. p>Y T7324E%991): and 20 c¢) H Bundgaard, Advanced Drug
Del i very Revi ews, C8mpaus® of180R)rmuled@yinap hlsathbvdprodrugrfoomp ohmt esmpemdi n by

f | ; 1t hat _sg. t
of ?LZ”ﬁ?npo%*%?a@ﬁ“‘a%%eﬁu%gf@W;T&E@F BbibEve AT £t Bofipour L 2 BS)
i nvention. Mormaksh & a Biodug Wishin the ssopead spitit ofitheigmentont he art. 25

Preferred Conmpounysribaefopit 6£p@ bR BkiRfwil M&hé AY PG} SANPRARKsE&
preferred co%gg}nd of . Formulae (1) and (I11), and nmethods of treating

condi tions a YA hS9538 ki nase activity conprising adninistering
preferred conmpoungs of Diegigmolf Reodrups.adited by H. BaddRaed, ¢Elsedes 009Hunds ar e

02/ 40486" PTMSh Bdiparmoliit, N B4 v (72861 RTRER, IS it KopPticugs,
or sol vat es Ptess,d883); wher ei n:
b) A Textbook of Drug Design and Development, edited by Krosgaard-
Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by H.
Bundgaard, p. 113-191 (1991); and
20 c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992),
each of which is incorporated herein by reference.
It should further be understood that solvates (e.g., hydrates) of the compounds
of Formula () are also with the scope of the present invention. Methods of solvation
are generally known in the art.

25

Preferred Compounds

Preferred embodiments of the invention comprise preferred compounds of
Formulae (I) and (II), and methods of treating conditions associated with p38 kinase
activity comprising administering preferred compounds of Formulae (I) and (II).
30  Preferred compounds are those having Formula (I),

Rs, Re

R, Z
>~ N
X
/
R_2 \\ Tq\TqéJ\\Rﬁ
Ry )
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R3 is methyl, -CF3lor -OCF3 , X is selected from-C(=0)-, -C02 NRLOC(=0) -
and -C(=O NR10 , or Xis 5 absent; Zis N, Rl is hydrogen, -CH3, -OH,

- OCH3, - SH)02/83@BB, - OC(=0) R21, -S(=0 R22, -S02R22, - SO02NRCH/B3®/4998202R21,
-C(=O) NR24R25, -NH21 NR21S02NR24R25, NR21S02R22, NR24C(=0) R25,
-NR24C02R25, - NR21C(=0) NR24R25, hal ogen, 10 nitro, or cyano; R2 is

hydr ogen, C2_6allcyl, substituted Cl 4al kyl, aryl, aral kyl, substituted
aryl, subst amiuoleadrna¢ea¢lkglly acegmitlde bais, produtpst drtsotvates ¢1;aa:¢afavvkgrmn
heterocycle ut ed terocycle, or optionally-substituted

cycl oal kyl al Eyﬁswﬁﬁ E?B’éy@&gai kyl; 15 R4 is aryl or heteroaryl

e sel oot ed 1 SPHARBOeR Gl 1 auer ol e Re TR R B

substi tutbed al kyl absantyl , substituted aryl, heterocyclo, substituted
het erocycl o, » , - CR?, or hal ogen; R12 is carbanyl, sulfonam do,
aryl sul f onyl am né, urei do, each of which is 20 optionally substituted

with up to tRDisdy dftsg@ , a0ty oG sBHL useH, aldg=0)Ra! k9pen)R: %ryl

substituted aryl, and aral3k or R12 is al kyfsulfonyl am ne; 3 at each

occurrence i s i ndeS@gRizgn{SQﬁNﬂgJI@gt—ém) RglpnCé#OQNR24l§beH2t uN8gl Sal, KRl R, hal o,
trifluoronethoxy, trifluoronmethyl, -OR14, -C(=0al kyl, -0OC(=0)allcyl,

-NRL5RL16, - SR15, N3Ra:SOaRE:, ~NBARE))R,cohiRa,COBeR HNR, Si(=0)MR},Bys halggen,
-S(=0) aryf , NHSOZ aryl|- . NHSQZ al kyl, - SC2NHR17, - CONHRL7, and
-NHC(=O) NHR17; R14 |é h o en, alkyl, or aryl R15 is hydrogen or al kyl;
R 6 is hydr oﬁew hydraegn, aaléivkyubstlarte@(?kaﬂwflarylwamlz spkstityted ayén, hydr oxy,

al kyl , substit ut eghiRlikydd ar@il( péiv’oloa@lkﬁll substREdd c%foo@HkyP“hﬂeroc?Ele grallcyl; R7,
R8, RlO R11, R21, R24, are 1ndependenfly, sél e 19@? from hydr ogen
and al kyl: and R?*i’sp’élt%ﬁmro‘&idf‘sﬁb%l?tﬂ% Eubgtigyspd eyl 5yl 40486

PCT/ US01/ 49982 Ihetemtmﬂwndysl of Formul a (I) preferabl y the group R3 is

e SR Mo RIS B SRR X2y
is prefer abI R, apd R4 lndayelgﬂeaﬂelamtﬂelecwlfwm h}afﬂregeramdl lowr:r dlﬂjdgt i tuted
heteroaryl, RO{s&yRfdHeR! A1y subIBMEd alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, —-NR,R,, —OR;, or halogen;
R, is carbamyl, sulfonamido, arylsulfonylamine, or ureido, each of which is
20 optionally substituted with up to two of hydroxy, alkyl, substituted alkyl,
alkoxy, aryl, substituted aryl, and aralkyl, or Ry, is alkylsulfonylamine;
R,;at each occurrence is independently selected from alkyl, substituted alkyl, halo,

trifluoromethoxy, trifluoromethyl, ~OR,,, ~C(=0)alkyl, —~-OC(=0)alkyl,
—NR5R5, =SR;5, -NO,, —-CN, —CO,R 5, -CONH,, -SO;H, —S(=0)alkyl,
25 ~S(=0)aryl, -NHSO,-aryl-R;, -NHSO,-alkyl, -SO,NHR,, -CONHR;,, and
~NHC(=0O)NHR,,;
R,, is hydrogen, alkyl, or aryl;
Rys is hydrogen or alkyl;
R,s1s hydrogen, alkyl, aralkyl, or alkanoyl;
30 Ry is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl; '

R;, Rg, Rig, Ryy5 Ry, Ry, and Ry, are independently selected from hydrogen and alkyl;
and R,, is alkyl or substituted alkyl.

-13-



5 substituted with at | east one of carbanyl, substituted carbanyl,

aryl sul fonyl am do, substituted aryl sul fonylam do, ureido, or substituted
urei do, avadovpuBonal |y substituted wth one or two Cl_4aPyUsawv49bgel ogen.
Most preferably R4 is phenyl substituted with at |east one of

-C(=0O NHQ( C1. 4alkyl - :Oﬁl\ig g |1 bstituted,ph 1), d |
ig:(op%i (I;'%I |y 2ubgtir’c‘g{n€@ % (ip | gl%?ef%gﬁl;’stﬁ%é@%B%abﬁp’ng%ﬁz 3922 ora :O
| | kyl , . L ed. MRy , R1

OWer al Ky ‘infi'u%r ‘%tﬁ%l%&elfn%ﬁﬁ%,yr?@f g%eg%??pur}éﬁp@r, glghfée?&aﬁlg nas an

R6 may be selecte groups’’o S ined her%ein; however,

advant ageou SJ-NRE(,@@!OZI, QrSEEEOHRE, LT 2te FQX%%Q?ECE‘?@H—'; hg;g nge%épggliyRIg?ﬂ{PQ en,

nitro, and cyano, and nost préferably an are

preferably i PApiRIADLY sbgtitutes audiar suséianted heteroarvhl mespiprefeiablybenyled _

gr al kﬁl . B&Et wugﬁm{édi with aﬂ@?s%hé fﬂf @e@'bdi%}lieﬁﬁb@!tiﬁﬁgedbdiﬁfaﬁqu@,fﬁl%lﬁdﬂyYa}n%PB,a' glh: or
ranche 0 ion -substituted benzyl. e nmesylate s is

the prefer rg%}lblsgwdoqrylisgﬁ?r}ylgg@&%rpﬁ& %S th?l@ﬁ%ﬂé%&%Sﬁﬂﬂgiﬁ’lngﬁngg

conpri se t hosithlawongvd 8¢,alld0 oFbalogdna Kok prefelibdy R, ishohenyllsub¥iftited WithRk8 R3

N R2 X NN N. =~ 6~,F hay.r i.cal it abl e salts,

pr odr ugs, orl\i egsc;tlo\?glgggc %}I‘é}w@lﬁﬂmPﬁﬂ‘@%OH@?%w,S‘%%%‘Efi@@leny ' Xis

- C(=0) NR10 Nrso(crOpnally bsi@pted with COplkyl. R4 pieférably Gy dOghiHor loMidCatk@), NH- |,

or NHSQZy RiQ.d I%C‘re gglggg&ggﬁn.l ower alkyl; -14 WO 02/40486 PCT/US01/49982

R18 is selected Tromh 0 al kyl, al koxy, aryl, and aryl substituted
with one to three R19, except that when Y is NHSO2 , R18 is -d _4al kyl,

aryl oraryl = subst i potkbipiiils, Rlad Ko Behedidianapabiabl e car bon
atom o p en I n n eac_ occurrenc IS | hdepe e sSel ecte
T om o k" st s s QOB e o R B R ety e} o Selected srofn

hydrogen, CH;, —OH, —OCH,, halogen, nitro, and cyano, and most preferably R, and

15 Rgare hydrogen. R, preferably is alkyl, aryl, substituted aryl, aralkyl, substituted
aralkyl, heteroaryl, or substituted heteroaryl, more preferably straight or branched C,.
salkyl or optionally-substituted benzyl. The mesylate salt is the preferred form of salt.

Accordingly, preferred compounds further comprise those having the
20  Formula (II),

(Riza
Z/
R NG | R
R3 5\N Y/ 18
" N
X
R\
R2 N\N)\RG
Ry (I,
and pharmaceutically acceptable salts, prodrugs, or solvates thereof, wherein:
R;is methyl, —-CF;, or -OCHj;
X is =C(=O)NR,,—, -NR,,C(=0)—-, —~C(=0)—, or -CO,—;
25 Y is —-C(=0)NH—, -NHC(=O)NH~-, or -NHSO,—;
R,1s hydrogen or lower alkyl;

-14-



trifluoronethyl, -OR14, -C(=0al kyl, -0C(=0) alkyl, -NRL5R16, -SR15, NQOZ2,
-CN, -C2R15, -CONH21 -S@8H, -S(=0 al kyl, -S(=0 aryl, NHSOQ2-aryl- R17,

- SO2NHRL WO 4L2@MBIR1L7, and - NHC(=O) NHR17; R14, R15, R16 andPRI/PS@Ir49982

hydr ogen' or al kyl; 10 R19 at each occurrence is selected from al kyl, hal o,

thi o ?°2FE§??§’»§%M”'4%§%%% 3B S S S B B, S 0
al I coxycar bonyl , t r ry f pn if oni ¢
ﬁ{réé’isim :th vyﬂehhf'%“ gg 'stkq Le h&»‘e“ae{?ﬁ

acid, allcysul fon and ar eré p R19 may
be further substi ‘éllhstiﬁltftsywﬁh@mxy, al kyI al koxy, 15 aryl, or arallcyl; n

is 0, 1 or 2R adghdhed Wmﬁ%@m%l@éﬁb&?atQEfcﬁg) nﬁ ﬁ’)ﬁ% Eﬁat%%ﬂ’ «'fb[ﬁgr)%ngé} is

Formula (J). re,preferred are conpounds e Fornul a
(11b): (RL3) nlr{drm)dﬁn YAF@%“fF@z@Om ailtylamubstmteamﬂwhzélahstrrﬂmmrseth@m 0 ON

Sl ts.. prodi uge, %#9%2# @% PR SO ?<2<‘i’<43§§ﬁ<”§c§§{1§a” *na Rio

are hydrogen or -CHg _ SEOHRE sy nigsH br.gnched
C2_6al kyl ; cycl oal kyrl opt| 8na| Iy s‘d%sil t ut ediaﬁg@ %e r’ld?\%—g Up 10 two

R27; phenyl opti oRg,I %@NB&IJ,H@@Q tﬁhdJ.lN het er ocycl e
opt| onally s bs ted 0 and up to tvvo 7 and Cl4al kyl
substi t ut ed lsulgwlaﬁ Oﬁ%ﬂ‘lf >trifluoromet hyI -15 WD 02/ 40486

PCT/ USO 1104998@, at eatﬂﬂﬁ:pufrﬁ% is M@m@@mlo &ﬁﬂ‘doroﬁéﬂh@kﬁ&ﬂﬂh@on@ﬂﬁ/l
obti onal 1y subst i PRt IR Ry ety Shu AT R SR aitb ey, °
hal oal | cyl, hal oat&bsxy, cmbbxmlksdyainbamyidalka)ty_tcyﬂbpnﬂ Elkﬁlt]msnmadyldmyno,
ars sl oot od Tronysulba PR SRR s A Rl 0B ety
wherein each group Ryo may be further substituted by hydroxy, alkyl, alkoxy,
15 aryl, or aralkyl;
nis0,1or2, and
R}, R, and R, are as defined above for compounds of Formula (I).

More preferred are compounds having the Formula (ITa) or (ITb):

20
Ry Ry
/A ‘ f|{23 AN i Ry3
AN N AN N
R3 HI \RIS R3 HN R18
\\ N = Rig~— \\ N =
Ry N (iTa) 10 }\I N (ITb)

and pharmaceutically acceptable salts, prodrugs, or solvates thereof, wherein:
R; is methyl;
25 R, and R, are hydrogen or —CH;;

R, is selected from hydrogen; straight or branched C, salkyl; cycloalkyl optionally
substituted with keto and/or up to two R,,; phenyl optionally substituted with
up to two R,;; heterocycle optionally substituted with keto and/or up to two
R,;; and C, jalkyl substituted with up to three of halogen, trifluoromethyl,

-15-



hydroxy, Cl_4al koxy, nitro, and cyano; R27 at each occurrence is

i ndependently sel ected from hydrogen, alkyl, trifluoronethyl,
trifluorov@oienye hal ogen, cyano, nitro, am no, hydroxy, PAOU&OK4I982,
phenyl, benzyl, phenyl oxy, and benzyl oxy; R28 and R29 at each occurrence
are independently sel ected from ogen, ~al kyl, —al kenyl, phenyl, and
benzyl ; and ni sO, ‘ﬁ?rn?aés 185N{ﬁh&§9=@92[{@= Wh@?@ﬁ%@%# %‘,dlfoé(?&&lﬁ?&@jleé}{yi’ﬂeﬁnit is
sel ected from di atepirylyhsterooysl@hatiionyyclogikylan gh ayd optienstlypsbstutedi iyt , sai d
het erocycl e bei ng_optj onal,| ituted wt 1,4al | cyl enyl . and/ or
benzyl . Most pref %ﬁ?oe%poa(?fleha&gﬁ%%%ﬁ sxyhgﬁ;l{f)% h?&«g&%?‘r#ﬂag%éxy’z‘ggﬁl%ﬁh? 3b ~
| O H3C HN ON &lkK;R33 R2 in which Rl3a and R13b are hydrogen, CH3, OH,
OCH3, CF3 cpan®nvdbh OgRBx & g%g]_%ﬁl et Q4 ' substitut ed
benzyl, R33 1§10 rxgﬁg?% ayﬁﬁg% Sﬁ’sor or f#ﬁ%?tutwpﬁhggghléygl?hpounds of
the inventi oRudPd Ryetrgselpciad fign lomenplkyl halggeng triilypsemethoxy.yiiflyoromgthyli n
particul ar, i sof ohy@oRBaY aRekna8ta3 andey@odi Nngl y, compounds of formula (1)
have utility,in trﬁati ng condi iong ?ls{ss\(%ﬁi ah d %@38@§irase activity.
Such 30 condhePbrAehioseyTRRse 4 10dereaden Fle %E’f?l T @%&ks are nodul at ed
as a consequence trdfuorerhethgk tifllcaomsthgxyg halogen icganm3 nBro, amind, hyd@ky,j cul ar,
di seasesyf hat are } ] - PCT/ US01/ 49982 an
overprodlu(z:ti on of al%é%%hgﬁe@g?%ﬁpPinJygox\Q?Erp(ﬁée%gﬂg%i’NFa As used herein,
the terms "Resead Ragt caeh oqcpeanagenne indepandenthasstectsdttroan hpdroper, alkybsponsi ve

and prophyl axi s Qlﬁ@%q,rﬁ%nygagdbe&%iag@ed to inhibit or delay the onset of
t he di sease or, (gi sorder, achieve a full or partial reduction of the

e
synpt ons or @i$ és%r?state, and/or to alleviate, 5 aneliorate, |essen, or
cure the disease or disorder and/or its synptons. Wien reference is nade

herei n tp.inhibitign ."p;38a43 kinase," this means at either p3 8u.
and/ or p38 f3 Ki nggt]eellg{zésghﬁﬁeﬁqc?’ &g, a‘%ﬁﬁ%‘?eqﬂgjf" é'?’éﬁggaf’% 8 ‘?16;@@147& ue for

i nhi bi ting pmo&ﬂmliﬁyk'pimﬁéinrﬁaand pytialidinylesaidhgteronytld being aptioredlfect i veness
for inhibitiggahd®Ffh C,_alkyl, phenyl, and/or benzyl.

Most preferred are compounds having the formula,

20
Ri3a Risp
0]
H,C HN
HN.
0] ~ N C{
HN N\ N. ) Ras
\ N
Ry
in which R,;, and R, are hydrogen, CH,, OH, OCH,, CF,, cyano, or halogen, R, is
C,¢alkyl or optionally substituted benzyl, R, is lower alkyl, and 7 is 0 or 1.
25

The compounds of the invention are selective inhibitors of p38 kinase activity,
and in particular, isoforms p38a and p38B. Accordingly, compounds of formula (I)
have utility in treating conditions associated with p38 kinase activity. Such
30  conditions include diseases in which cytokine levels are modulated as a consequence

of intracellular signaling via p38, and in particular, diseases that are associated with
-16-



one of, or both of, p38a and p38(3 kinases. 10 In view of their activity as
i nhi bitors of p-384 kinase, conmpounds of Formula (1) are useful in

treati ngwe884@s8so0ci at ed condi tions including, but not |iPCT/@801/49682

i nfl ammat ory di seases, autoi nmune di seases, destructive bone disorders,
proliferative disorders, angiogenic disorders, infectious diseases,

neur odegener at oweeprodicmasdsytokies VL11alL-dj Bedsad TNIBoMisauspdheremyktar | y, t he

specific conditions.or.diseases. ha be treated with the invent.ive
conpounds. | nePcreEn St aFaRRey , PRl ek BERUR Reoplridive forbilbifiL ) |

ast hma, al | emghsvisss, aguldbmg@idpnniubrtyr délsy theossat pifi theatisgasebir disirderpbst ruct i ve
pul monary  di§£83 fufllo? fel fé'aﬁ@cﬂﬁl' ci]t‘rt%e sfn%ﬁﬂ%f’%g%a%é %ﬁgz Eduﬁpr 1% dailte%%’ce

| upus erythematosis, sc I'S seaseé,
aut oi nmune  gaseliqrates] eswna%%%t e mamréha@fﬁ%énd{m W@Rﬁo@ﬁemn aut oi nune

nepat 1o, rrARPRa Bagp BGRo BRIk or SEPER B, e P e} s e
di sease, ul C%{mpqﬁﬁésyafemﬁ RO8 Tufl pasie ROTEAT, R (OF Akt - 1O

di sease, inf reaction in ot oxi n; oSi

at her oscl er 038&p kiHS€ hRaskeUBNBE 86 ?éhnd%§ ok eqfecﬁ@afemrok entAbiting hi loist
Reiter's syndrone, 25 gout, traumatic arthritis, rubella arthritis, acute

synovitis, pamcsfeatbath(EB-p38blandip3BRkimasesdi seases characterized by massi ve
neut r ophi | infil tration; rheumatoi d spondylitis, gouty arthritis and other

arthri ti gy condi ti pnsie, GRYERF aliy it OGS o PYUIRO R nolyhld @R O ¥

di sease, silicosis, pulnonary safcoi Sosls esorptio ease,
allograft r eFem:mul@Hé arcfuso Bl imtrehtimg -3 assodiated canditidnsanéloding datt hewdimited

secondary t o3 RfRabi sea@?sl 91!1 ? rhBEAPAiRGes, 3&RuchiSTIHR diQrd®e i on,

ul cerative coI Ltis, %\ﬂ%/ uenza, ostéoporosis, osteoart’hritis and
mul tipl e nyePiotirptayediser %n@g&ﬂ%w&éﬁordersaeﬁﬁ@wépsgwﬁdwqdémmtgze

chroni ¢ nyel ggenedsnd eitkediqaseset ast ati ¢ nel anoma, Kaposi's sarconma,
mul ti ple nyel oma, sepsis, septic shock, and Shigellosis; Al zheinmer's

di sease, 1Far ki nsoMme ginsiealatly, the sedeifil cdndeﬁﬁbﬁ@s@lSesﬂhwmdﬁbemwted with 35

di sease caus eni,.c dlsord n olid
Cumoree B s}y B b a6, yBBS SRR e hASIAES DB o ShRighe

i nfantil e haestamgiadlergics, adulttespiraeysbyrasneyindding chwnieobstreptiste pulmonarfect i on
(including hgpali tt%émérulél%?ﬁhhé e A8 aﬂﬁnﬁﬁ% ét&n@lu AT e\{yﬂh%% json  and
CW retinitis, es

mal’] gnancy

st r oke, ar di al
i schem a, i s%@ﬁﬂ%‘ﬂanc%rf’%ﬁhyfﬁ@éﬁl% Gapfeaciisease, g%mlﬁy!ﬁégﬁﬁﬂtlﬁ fehr
hyper pl ax a, aﬁoﬁmﬁdm@exﬁaglué gisahia re@ﬂﬁﬁﬁﬁmﬁlb(h@uﬁdpdﬂaﬁhrbﬂﬁb@éw&ﬂ@, atopicdi ac

hypertrophy, .thr el et egat i on t oxem a and/ or
t oxi ¢ shock & H@?g‘b ‘?iﬂfjac {:V(?ﬁ’ﬁg?ﬁ@n@yﬁ% %{‘g g?f’ﬂ%l andi n
endoper oxi daﬂﬁlasym_alsrd)@vel Hiseasdgdultérative q@B&s,i Crohivl stdmeaseopsdrfass gmftent i on
inhibit the &R rd%%%e?ﬂxﬂmﬁﬂ%%@ﬁ%n induced by endotoxin, tuberculosis,

atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter’s syndrome,

25  gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic p-cell disease;
diseases characterized by massive neutrophil infiltration; rheumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption disease,
allograft rejections, fever and myalgias due to infection, cachexia secondary to

30 infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,
influenza, osteoporosis, osteoarthritis and multiple myeloma-related bone disorder,
acute myeio genous leukemia, chronic myelogenous leukemia, metastatic melanoma,
Kaposi’s sarcoma, multiple myeloma, sepsis, septic shock, and Shigellosis;
Alzheimer’s disease, Parkinson’s disease, cerebral ischemias or neurodegenerative

35  disease caused by traumatic injury; angiogenic disorders including solid tumors,
-17-



pro-inflammtory proteins such as prostagl andin endoper oxi de synt hase- 2
(PGHS-2), 10 also referred to as cycl ooxygenase-2 (COX-2). Accordingly,
addi ti onaVopB®&48ssoci at ed conditions include ederma, anal geeT/@soavsr and
pai n, such as neuronuscul ar pain, headache, pain caused by cancer, dental

pain and arthritis pain. The invepntiv conpounds . al so may, be used to treat
veterinary vP?Udr qeﬂg%sgﬁ@-ﬁgp, %’[‘}deaﬁgleﬁ’éﬁm 1p138s; Vi“ﬁ’f saseigcludinglaguieng, but
not | m t ed hepatitifectionf(achidiyshapatts A, hépelts Bond hepatis A) HSV iection

i nfections, : i | .Ci ency wirus, boyine .

i munodef i ci éel{rgéflwﬁly?eggm%’ %@Sémggﬁlm %f"%“?ihsm?% S\?]ioléfrsmy(im%]ﬁalt he terns
"p38 associ atseltngienidéhenuain grokehedt akarls,i cagachyposieawscdar hyfiegdasitgr " ar e
used heregjn, Ch b S d 4O I J fl.Qn8:
Cdentifiod a%a?@%@%%é%é%ﬁ?%B%i?s_é‘ﬁfp%‘?ﬁ?%ngt ,S§=séa&§_%f52§“§ sli8Bine i on
that is affeddiepd Blatell agmegationepdatoxemiaandfor toxie sheckswpdromevant i on t hus

provi des net fsdstideasdochddd \ﬂﬁh?ﬂfé&gl‘aﬁﬂﬁie&lﬁ@ﬁbﬁoxidé‘s‘é@pﬁdﬁéag adm ni stering to
a subject in need thereof an effective anmount of at |east one conpound of
Formula (1) or a heddditidigpd®inhibitves afthivdasendibn inlabit tHeexpidSsikh 6ABEucible

associ ated condi ki ons nprise adm nisteri conpounds of l.a (1)
al one or 25 %‘%ﬁ%@fr‘ﬁﬁq&y%&%%? RIBHE rPr%SE‘ Ef’nd%%Perquﬁg Pygtﬁ?steé?b@ﬁg'ﬁ

t her apeutl ¢ agereferredsiofagicytlnoxygenaseih@ESXEh AoedilinghneddifreaipBsry of such
ot her therap i; S j j i i.n,
CSAIDs, 4 sUbSTiTiShe .1%9%2%%“@%?%%%%%?%%%2%%@d b SRERRAGRRINHAE,
No. 4, 200, 75eriapadschs, paimeauspd by panser, dental paimpephstdritis pain. The inventive

2- aJqui noxal ¢dinglrdh BB may HIAMEd tdFréb$ SeteindNd RiraNhcAsnd\ buAdanasivigs 30
Recept or Ant agoni sts, " Eurﬁ{{gan Jou;fpal of %%Il cinal Chenmistry Vol, 33,
(1998) . at  ppections laeuding, HUE APLHRIFH PodtedaiGEins Ao Irsapt P Ars
nitric ok deinfatidngtihdnding fiztitedsupmoécfiddiics virasiHoeark inhamstefidrico Virus,

i nhi bitors, %ac&nﬁ,% iﬂﬁ&ﬁ'é)ﬁ@ﬁ&gﬁiﬁlxjiﬁs (DSG; non-steroidal antiinflamrmatory
as’i en,

drugs ( NSA suc upro cel ecoxi b and rof ecoxi b; steroids such as

predni sone or dexgiRLNASRAGs “FIM d¥ddiata %%ﬂﬁ&”%rgﬁaﬁ‘%g%ﬁ%g&‘ﬁﬁ%éy;

antiproliferative agents such as nethotrexate, F
(tacrol i nus, disprdgy g usechhesningaeh irrinlgadest fereneampasa eliop therrenditians
cycl ophosphajiesigfied ddv¥es 20 Ratiledder 9984 otﬂHFco%dEti?oﬂ'tﬂdttié)éﬁq:&ééph as

t eni dap, . antj - TNF, anti bodi es or soluble TNF receptor, an rapamycin
(siroli n%.pz of?y ngg]élﬁﬂ??e‘)‘:%a’rty'deri vatives thereof. The above other therapeutic

agents, when enployed in.conbi.nation wi.th the ounds qf the. present
i nvention, nay be?ﬁ%gli?,se?té?‘fegbg g ,prqvﬁée‘ﬁ %eégoﬁcﬁﬁﬂﬁ?a?ng gu?qhn nggltog‘& in the
Physi ci ans’ @esjrisked sdminiter(2DRp sobjectsn actibthwiestanleffetive neduhiyofaneastof
ordinary skible ddtddiad %?'Forrﬁﬁla r(]E ®r gsgllpﬁl‘ei&o?.f T%@&eﬂfoﬁ? Sﬂtredti?%ﬁ% hffhse SuUCh
ot her therapeuti.c "agent(s) may ‘be adm nistered prior to, Si aneously
with, or fol3§0¢iagd conditions may comprise administering compounds of Formula (T) alone or
25  in combination with each other and/or other suitable therapeutic agents useful in
treating such conditions. Exemplary of such other therapeutic agents include
corticosteroids, rolipram, calphostin, CSAIDs, 4-substituted imidazo [1,2-
Alquinoxalines as disclosed in US Pat. No. 4,200,750 and in S. Ceccarelli et al,
“Imidazo[1,2-a]quinoxalin-4-amines: A Novel Class of Nonxanthine A j-Adenosine

30  Receptor Antagonists,” European Journal of Medicinal Chemistry Vol. 33, (1998), at

pp. 943-955; Interleukin-10, glucocorticoids, salicylates, nitric oxide, and other
immunosuppressants; nuclear translocation inhibitors, such as deoxyspergualin
(DSG); non-steroidal antiinflammatory drugs (NSAIDs) such as ibuprofen, celecoxib
and rofecoxib; steroids such as prednisone or dexamethasone; antiviral agents such as
35  abacavir; antiproliferative agents such as methotrexate, leflunomide, FK506
(tacrolimus, Prograf); cytotoxic drugs such as azathiprine and cyclophosphamide;
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the adm nistration of the inventive conpounds. The present invention also
provi des pharnmaceuti cal conpositions capable 10 of treating p38-Kkinase
associ at edo ow#dse i ons, including TNF-a, |1L-1, and/or | L-8PCHbdiiamess
conditions, as described above. The inventive conpositions may contain

ot her therapeutic agents as descri bed above and may be fornul ated, for
exanpl e, by Thikpk ohiibitprs suvhesti¢ridep, amaINEF antibbdiguiodsohdtie TNEseceptodj dndent s,
as well as pharma ical additives of, a type_.appropriate to the node of
desired adm ﬂalp %’fn?'ai?littcg)lﬁ&f%‘.lsgqr, aé’)%rcnluﬁ?s)eoﬁtdgr,lvafé%ﬁfbr‘? 8Fs. preservati ves,
stabilizers, flavor ) | e j . el |
known in the art of Tlﬁﬁgl?&n‘gcoé%ﬁ%&ep g‘? Eflt%[ntztast’ %ﬁhg%g)y%%ﬁp%ﬁbdégg@e‘%}%wl a
(1) may be aficamperprdspiiihe pisyentiyestion mayeatsed, dor examplss infthppormeountpe

Nt 1y B e D e et (R oF BFClibhvise MABRLIRINY Pl 2o
preferred fo?{%raiw fill i thegrls Hél%ngthﬂ‘gs fyfag Breaant iviepldon. it othetef erred for

cancer ous or thepipeutian@ateuaay baadhintesed @idﬁ@,@uﬂﬁﬁb@ﬁsl?&ﬂ% Olgfolldﬁilil}g/ ery )
vered orally, suc

are contenpl gted. .Eor ..ex | e, the conpounds may be deli

as in the fo ag l?lg%?té({nsoﬁ%%gﬁvgsc,omgglér?f{]fr es, powders, or liquid

formul ati ons i ncl udi . yele) : i f

sol utions, suspensi gﬁgpﬁé%#gév g{xﬁ%?%l? %%}o&d%gﬁ%ma%éﬁg 1%/0%%05{(?%?} gipa’??

parent er g} | yof @esing 33 8tkinds Besatiard @uaditibny, IRWEMQUENFLAIL ANUSEBE BI-8 OF
intrasternal in %3{(; n or | t&fus. gcﬂ techni ques (e.g., as. sterile injectable
ag. or non- afedig REonE as Eﬁi’é‘!ﬁ &hqyRis ) he HySHiYS COmRAsILions BIAYcAREIt i on
spr ﬁy; t opi Cﬁﬂhbf%/ﬂlempex][ttics@em ayshesc_fribédmwvela_pd ﬁfa@&ﬁ}f?fmmtea,rmﬂémﬂ@é;tb@l ly:
such as in the formof s i t.qries;.,or,)jpos : sage unit .

Formui ati ons BBl B S HRRES Sl oF g oueleRar A ac wef Bapbutvenitiois 30
or diluents additives cdditypd apeoretite HHke modpolidaizredradmingstation (i g1 ecgdents a
form suj4ab PR aasccTel . . ] i el ease
o oxt onded RS preRERIEl Sudb RS Bl B B o RN b TR R sk
conposi t i onsWeH knpwpdn thelagefyphppnaceviicat fosmulptioaxt ended rel ease, with

devi ces such as subgyut aneous | ant osnotic, .punps. -19 WO 02/ 40486
PCT/ US01/ 49982 Exe% 8?1919%%%5&?%)3%85 BYay s rimiisteredibyiagy meanpypitehlel ude a

topi cal car rfoertheseoiditin BLAFELBASHICH niayidepsnal onctht nged foe shiteMgebific
uspenst ons. FATRT P eBUfRIRRY bR Bliuetet & Pl A ERt 1ant By Ui ose for
i mparti i) bublefereddonslin-adatdd Sisoases adil systahgiotatatmers peefemrspfondamgragent
I R e T e L T,
may cont ai n, S¥aEleheperapourds may by selivareheraly) sugh asia the farm efitebletsphosphat e,
starch, nmagnegpisules, sranilel fowdes,Or LigaetosRulaicHsahclfding kyRps; tohieAlyS sud nder s,
as in the form of solutions, suspensions, gels or ointments; sublingually; bucally;
25  parenterally, such as by subcutaneous, intravenous, intramuscular or intrasternal
injection or infusion techniques (e.g., as sterile injectable aq. or non-ag. solutions or
suspensions); nasally such as by inhalation spray; topically, such as in the form of a
cream or ointment; rectally such as in the form of suppositories; or liposomally.
Dosage unit formulations containing non-toxic, pharmaceutically acceptable vehicles
30  or diluents may be administered. The compounds may be administered in a form
suitable for immediate release or extended release. Immediate release or extended
release may be achieved with suitable pharmaceutical compositions or, particularly in
the case of extended release, with devices such as subcutaneous implants or osmotic
pumps.
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extenders, disintegrants, diluents and |ubricants such as those known in
the art. The 10 inventive conpounds may al so be orally delivered by,

subl i ngua¥o and4e¢ buccal adm nistration, e.g., w th nol dedy/usamesessed, or
freeze-dried tablets. Exenplary conpositions may include fast-dissolving

di l uents such as nmannit ol | act ose, uchs and/or ¢ dextrins. Al so
i ncluded in such fo WWO‘F%“R?&’;}IOB% |t%°qiﬁfl’é‘é‘?}?téﬂtl°n\k%‘ﬁ @?Wb?%ﬁ?rs such

as cel | ul osesuchAYPCASTIBASE® (minyet by kel witly pellysthfRES) ; an 15 excipient to
ai d nucosal adhesion such as hydroxypropyl cellulose (HPC), hydroxypropyl

met hyl cel | ul ose (HEXM@hplagoainpositianb torynd tadylinistedtionlinded SESpdakions &ﬂﬁiih)r

mal ei ¢ anhyd 0 %;

rel ease sﬁcﬁag%om% k%;%éméﬁc%b%? ﬂﬁggél &osﬁ%&@%ﬁﬂ@bﬁ? a()fgq H]I_u ricants,
glidants,d fl %ﬁﬂdglm éélnzﬂt@ #p %@@W@%ﬂ% m&yl@@l%e ﬁwvm@dyt@eham@nd or

ease of T abriwalinRs @TthvoRAg HEis FNR IPHRSY LESPRSHS ke dliRindIBR@tel28E 05O
i.ncl ude, sol uti ons whic may contalin, ftor

B I LT SR e T B

pr Iorrgt Ier S t oplesshhate estaabls,angpnesinmastit 06 aﬂﬂ/@dﬁﬁbéeadndydrtomer eﬁéhiﬁ/eﬂtrs lﬁhﬂ%ﬁ

SO ilizin [ as thos wn.ln the.art

el ary. cougrs SRERFE S s B Ry SR A TR hEMh e R e R o
sol uti ond) orinyesffrerinpesndtingnalsepe ol aleliveredby. euhimgh:d and/lor badrlab
non-toxic, %’Cﬁﬁﬁﬁl‘%ﬁ@ﬁ | Yo, a@ﬁﬁ%&ﬁé@ cg :pHa%Egds opirree%g | RRable §%§elﬁﬁm&anm tol,

1, 3-but anedl wat er n er tonic so I'um C
sol ution, orC%ﬂP@Ftl%&m%ﬂ@u@? @‘é’é@lﬁ%@n& dilugpis such gs mmanielsloeiost. sactagent s,

i ncl udi ng Symdﬁ@tdyﬁlda@ﬂ@ms OAls@hﬂélM@&lrlh@ﬁél foﬁﬁdlaﬁaﬁstma BOnaaindSecdigc! udi ng

Cuppos: tor | SSE PRl Sl e i opes (Y ICRE R of B o IpiPicking

exci pi ent’s, suipiesgo amhnacosblﬁdh&mon s;chtabhydmmﬂ)mpﬁrdeﬂeloeﬁ(}ﬁf(@ or

Bncl or o oarCEERR S SRl P A8 AE). LB R STl o 1 Ve

arrgunt of ﬁ @mi@rdnaidlcmmhydredqﬁoeglernfer (meﬁﬂll\ﬁl?REr%@) lgad agitetortontrdl lieic;gms\o of
02 40455 PCT]R8 1P4§’§8‘§”1E °°1?‘”9mb"‘?+$§@‘§’§3?@ ?% %%'? i mgﬁmﬁ%@%ﬁﬁg'

body wei ght Bfvoaerlasingsapeiaaed stpilizarainay aho foi cargial ﬁatgtc@m@uan a
single dmwse @e.in the formof i nd| vidual divi ded doses, such as from1l to
4 times per day. It wll be understood that the specific dose |evel and

frequency of dosageEkanplaryycopgiobitions for namibjaaﬁkollmynﬂabtmmraﬂmdnﬁamﬂd Wil |
depend upon di.n Vit t he cific
conpound enp oyeé glttu IOI?J {ﬁ%ﬁtnfl cc,og ﬂblfﬁg!r etxaglg 8?&& %lﬁo%% 058%65W1%5Ft hat
conpound, t msw@measabsqgéon brsaijotens i(gﬁﬂlang@aiED@ItIOh end/phbiogeilabititly,di et of
the subject, afda& JIRGQoRMHizing or dispersing agents such as those known in the art.

25 | Exemplary compositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic,
parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water,
Ringer's solution, an isotonic sodium chloride solution, or other suitable dispersing or
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty

30  acids, including oleic acid.

Exemplary compositions for rectal administration include suppositories
which may contain, for example, suitable non-irritating excipients, such as cocoa
butter, synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures but liquefy and/or dissolve in the rectal cavity to release the drug.

35 The effective amount of a compound of the present invention may be
determined by one of ordinary skill in the art, and includes exemplary dosage amounts
-20-



time of admnistration, rate of excretion, drug conbination, and severity
of the particular condition. Preferred subjects for treatnent include
ani mal s, wosr/4@sef erably 10 manmal i an speci es such as hunp@BpUS@n@Isonest i c
ani mal s such as dogs cats, horses, and the | i ke. Thus, when the term

tient h nd N d | | bj.ect
oot pref er bty nuemar o iond dbdt 0805 oy Do s R BF oy usielpr i ey 36
enzyme | evel ger d@mnwbmh@myd:fe ddorinigtesed(ih ), sirighe dlasdion gn thhefommnbmdmﬂduadiescrl bed

|n the 18 eX3RlA%0a ’as'fﬁn‘ﬁ'?ll?(?@ﬁn{e@?&e&y' 0 Q1Y OrsdéP%:@o p assays

descri bed bel ow an have hown activity as”in enzynes
and TNF-a. BiRsEHIgi dose loxekangsfrequenerafidosagedpr mw@m&@égbmgt rn@r\ln@v«medhurran

p38a, (3 mndand Wi éuﬁ&’f@v&ﬁé@f‘@ﬂfa@ﬁbrf%lud-[ ﬁféacﬁ FRYASf thE §feciitdcl oned in
t he pCGEX express(&}a H&ﬁt or Phar %ﬂb ‘F fusion g% tein was
expressed i n"®EP ey fnileé Biy pad fenpthodiactien @a%qom%uzl9=
ghr omat ogr apthy spedierg agd, body hiciphe, @gaaki&alth,m% ahd dieoof mé@tﬂgbﬁ ﬂ@&ncﬁtéteindatded
y incubati u a ve MK t|ve par at e
7 om e, 2508 U pnfiBkioh blo otoRBht FodKihintion, 5 RGN ke nas
gener at ed acl@a:ftl@lllmgcqndltldnalf’mgféag@ swhectd for freatinentCaklude Biptals, nk@Uprefe2 sy
(1996) ] . 10TNF; %fﬁm’%{d ol e
bl ood vvals0 obr'tng?lr?{{e%qy%%é&%esg 3 VO S%ed:(%ozﬁjes Eerl altggraflbgp(;%dcﬁgﬁgsfgear
cel I's ( PBMCs3nd/8e dikputlus; @herf ﬂ’éﬁﬁ’fﬁh ReHeR & wse h@r@m tiggteip iFintended iy paque
density gradinghide @11?1%hbjb&t@ﬁﬁbét%f&%ﬂlyrrﬁﬁﬁﬁﬁﬁﬂﬂﬁﬂcﬁé tBatGede@Ridd@gy on of 5 X

106/m in assa um cont ai ni ng 10% f et al bovi né serun). 50
ul of cell s’ﬁ‘gé‘@ﬁe :ﬁp%gnzplﬁxg Sed with 50 ul of test conpound (4X
concentration in~assa ont ai 2% DVBRO) in 96-wel] tissue

cul ture plates fo?oglpoﬁ“? ql«,fJn%lﬁag%’m{lB@%%I nggn%isz{lﬁfcﬂ SRS ock) was

t hen added t@(anméesdmlrd:ofshwpénsn teated in amajonmaemfmemsm deswribbdbeldwf ard 6
hour s at 37 Fo A ncubat | on, hg ﬁulture medi um was col | ected and
stored at - lmméc HhcaREPE T PAS¢RenrEar M- 21 WO 02/ 40486

PCT/ US01/ 49982 quantified using a standard ELI SA kit (Pharm ngen-San

Di ego, CA). Concentrations of TNF- E End Igio val ues for test conpounds
(concentration of conmpound that i SBYSst i mul at ed TNF-a producti on
by 509 wer eGentratioatofp3BKinaswsar regression analysis. 5 p38 Assay The
assays were perforned in_V-bottoned 96-well plates. The final assay volune

was 60, WO prepar eePNAsAThHmE P38} andiiserseres voire elepodby PSRoSkhese es (VBP
cDNAs were subcloned in the pGEX expression vector (Pharmacia). GST-p38 fusion

protein was expressed in E. Coli and purified from bacterial pellets by affinity
chromatography using glutathione agarose. p38 fusion protein was activated by
incubating with constitutively active MKK6. Active p38 was separated from MKK6

25 by affinity chromatography. Constitutively active MKK6 was generated according to
Raingeaud et al. [Mol. Cell. Biol., 1247-1255 (1996)].

TNF-o Production by LPS-Stimulated PBMCs

Heparinized human whole blood was obtained from healthy volunteers.

Peripheral blood mononuclear cells (PBMCs) were purified from human whole blood
30 by Ficoll-Hypaque density gradient centrifugation and resuspended at a concentration
of 5 x 10%ml in assay medium (RPMI medium containing 10% fetal bovine serum).
50 ul of cell suspension was incubated with 50 ul of test compound (4X concentration
in assay medium containing 0.2% DMSO) in 96-well tissue culture plates for 5
minutes at RT. 100 ul of LPS (200 ng/ml stock) was then added to the cell suspension

35  and the plate was incubated for 6 hours at 37°C. Following incubation, the culture

medium was collected and stored at —20°C. TNF-o concentration in the medium was
21-



and ATP) and test conmpounds in assay buffer (50 MM Tris pH 7.5, 10 nM
MyCl2, 50 mM NaCd and 1 nmM DTT). Bacterially expressed, activated p38 was
pre-i ncubye®en4Be wi t h t est conpounds for 10 min. prior toPCHUBIIAMYPERN Of
reaction with substrates. The reaction was incubated at 25C for 45 mn.
and term nated by adding 5 ,ul of 0.5 EDTA to each sanple. The reaction
m xture was AEFHSE S¥N8 S@néarﬂrEgﬁI%kl? d\léllhﬁ@i“ﬁ&?n‘s%Tép%?éoacgﬁa@%ﬁ?nm%‘?WQ6
Cel | Harvest k | t ol | | Lermat was
Chen dri oa 1 o TURSEROR, Wlletor A BmBRRA MRt ot Mafrolid {8l A" 15

scintillati Oﬁﬁﬂkﬁ%d(L\%Litﬁﬁﬁlateé'T?{JFC&%ﬁ@ti%bﬁS@%Z%%?c&&é@ﬁ%ﬁﬁ@a}i on

counter Mddel 1450 (Wallac). Inhibition data re anal yzed by nonl i near
| east - squar e%egfeéﬂpé%ﬁdbiﬁs- using Prizm (G aphPadSoftware). The fi nal
concentr &g i op3®PAs§aRagents in the assays are ATP, | UM [y-33P]ATP, 3 nM;
MBP (Si gne, , 2pg/well; p38, .1 M a O, 0.3% 20 TNF-a
Producti on by LPSIR PSSATSVeRg PRIfReneg 183"5%%?(@9@-%@13@%6?Télqﬁg@késsaﬁf age,
Harl an Labs; O3 I N £e ' eri I ith
50ug! kg 11 popa oS o e S} 80 WAERGH bR O BRER AR, o
in sterile said AEP) didiestycomipoundssinlastag bpffar (6 ndr Erisld At5ed0 28V g CR25M 2
I nhal ation a SAH | r

Rel Na?[l gﬁdjl ?T)Y@ac&?itaﬁ% BEtessof, aﬂﬂb%/f@tgﬁfﬁg&@% @%ggc@e&?edt he

anal yzed, for TNF- a concentrations by comercl a

manuf act Lt er withitest eompeynsls Sor Rapinsprprigdnitiptiomelrsattion, wikingubstrates. Blsmpounds
wer e adm ni ster.ed orall t, varLous tines before LP i,nj ection.. T,
conpounds we}feg1Ct 0S8 lglc%ﬁhaZ?d a&?%@gg{eﬁsfpglngmgﬁﬁﬂgglaé&%gﬁdgﬁg%ﬂ C\%qu lgﬁs 30
vehi cl es or EDTWbioldazlh segnsigeThe readdidar mizxitm’eivcz}arslaspii-'aln)cfdddﬁcﬂsap@ef—wéﬁ‘ﬂiﬁérgfaﬁ;e],c t he
foll ow ng abprevi at.i.ons erein in i ng.the. 0

b eparat on e EHHERENAGR0ECR PRAL-RELSafon, 101G HEH MRS Pus'
02/ 40486 PCTHlSOEt 299 8RN driedin 2 ntierowase gvdsuby | mive., treated jth Métillexeb hyl Pr =
propyl 514 SOsditflatioRRFRR X allable Sl SoltRdd i PMicrbh & sFniARRunter Model

1450 (Wallac). Inhibition data were analyzed by nonlinear least-squares regression
using Prizm (GraphPadSoftware). The final concentration of reagents in the assays
are ATP, 1 zM; [y-’P]ATP, 3 nM,; MBP (Sigma, #M1891), 2ug/well; p38, 10 nM;
and DMSO, 0.3%.
20
TNF-o Production by LPS-Stimulated Mice
Mice (Balb/c female, 6-8 weeks of age, Harlan Labs; n=8/treatment group)

were injected intraperitoneally with 50ug/kg lipopolysaccharide (LPS; E coli strain

0111:B4, Sigma) suspended in sterile saline. Ninety minutes later, mice were sedated
25 by CO,:0, inhalation and a blood sample was obtained. Serum was separated and

analyzed for TNF-alpha concentrations by commercial ELISA assay per the

manufacturer’s instructions (R&D Systems, Minneapolis, MN).

Test compounds were administered orally at various times before LPS

injection. The compounds were dosed either as suspensions or as solutions in various

30  vehicles or solubilizing agents.

Abbreviations

For ease of reference, the following abbreviations are employed herein,
including the methods of preparation and Examples that follow:
35 Ph =phenyl
Bz =benzyl
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Et OAc = ethyl acetate Boc = tert-butyl oxycarbonyl 10 CBZ = car bobenzyl oxy
or carbobenzoxy or benzyl oxycarbonyl DCM = dichl oronet hane DCE =

1, 2-di chivoo omstasme DMF = di net hyl formam de DMSO = di neP@pUSGH9PReXi de 15
TFA = trifluoroacetic acid THE = tetrahydrofuran HATU =

O (7- Azabenzotri aza;,- 1}-%%1 N, N, N, N -tetramet hyl uroni m hexafl uorophosphate

KOH = pot assifthh 20 K2C03 = potassi um carbonate POC13
Y ide KO Bu = potassiumt-butoxide EDC or EDCl =
1- (3-Di net hy opyl ) - 3-et hyl carbodi i m de hydrochl oride DI PEA =
di i sopropyl ejg o6 HOBt = 1- hydr oxybenzotri azol e hydrate m CPBA =
m chl or operb k€ AbhshoyNaH = sodi um hydride NaOH = sodi um hydroxi de
Na2S203 = sogt tasul fate 30 Pd = palladium Pd/C = pal | adi um on carbon
mn = mnuteg A¢L=;atﬂ}jlta@gtat@1_ =mlliliter 35 L = mcroliter g = gran(s)
g = mlligrBet Shert-BatyloxydRibegylmol = mllinmole(s) 40 meq =
m |11 equitval eBz Rlarbbbenkzyoxy 00 BarbsiEaLs:8t dRnFy@éxychrboriylHPLC retention tine
(m nutes) sBCME détilorothethamadt urated aq. = aqueous
DCE = 1,2-dichloroethane
DMF = dimethyl formamide
DMSO = dimethy] sulfoxide
15  TFA = trifluoroacetic acid
THF = tetrahydrofuran
HATU = O-(7-Azabenzotriazol-1-yl-N,N,N’, N -tetramethyluronim
hexafluorophosphate
KOH = potassium hydroxide
20 K,CO, = potassium carbonate
POCI, =phosphorous oxychloride
KOtBu = potassium t-butoxide
EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
DIPEA = diisopropylethylamine
25  HOBt= 1-hydroxybenzotriazole hydrate
m-CPBA = m-chloroperbenzoic acid
NaH = sodium hydride
NaOH = sodium hydroxide
Na,S,0;= sodium thiosulfate
30  Pd=palladium
Pd/C = palladium on carbon
min = minute(s)
L =Tliter
mL = milliliter
35  pL = microliter
g = gram(s)
mg = milligram(s)
mol = moles
mmol = millimole(s)
40  meq = milliequivalent
RT or rt = room temperature
ret. t. = HPLC retention time (minutes)
sat or sat’d = saturated
aq. = aqueous
45  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
50 NMR = nuclear magnetic resonance
mp = melting point

Om é
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45 TLC = thin | ayer chromatography HPLC = high performance |iquid

chromat ography RP HPLC = reverse phase HPLC LC/ M5 = hi gh perfornance

| i qui d chwonrs@gs aphy/ nass spectronetry M5 = mass spect r PABRURYL/HB2NVR =

nucl ear nagnetlc resonance = melting point -23 WD 02/ 40486

PCT/ US01/ 49982 Exa I Condition A' refers to YMC S5 CDS

4.6 x 50 nm Bal | | ﬁ’@%@%‘\?ﬁ% %ZPW/(HT%DE itiondy fefrato YWMGE B OO xglamment

el uti ;)n ( St aBallstt velnimny® ml7nfn ﬂEWIr&llg $ﬁ#1ﬂ diRéar Y d?enl@ﬁhon%@ﬂaiot%ﬂlvel]fft "?'SBO% I

MeOH / 90% H2 2% H3R ods, o 0 or mul a

| may gener aT%}IFH@ QLY r/glg "a@@gfsa Vet 46 %d?éﬁ%jﬁéaﬁﬂm (ﬁg%’g@ Fihd the

know edge of one skllled inthe art. In the schenes, the groups Rl- R,

R10, R13,:R 8, R23, X and Z are rj n for compounds of

For mul a (?) -24 WO 02/ 40486 P II&OU??&E 2@§éﬁine 1 R2X R3 R2X R3 RzX R3

CHO RL N R ~NCN RCKITDONRGS offformulp(t mey generally bRpxpRed Agvoalingio the GOMAEnE2 NH

X NJ- NHCHO Rhefhe§ anBﬁle%o%déle ®Rene &hﬁ@gn%é% IYhe sé\tpemeﬁjt n? sR,> An
an-a

optionally s b ornyl yrrol e ( S reacte nat |ng
reagent, suc %@xébsa?ﬁqli‘é €@ fi%'%‘fflbecb]éffrﬁm picosppoyads efofarawa @)
fol |l oned by treat ment under cooling with a base such as KOH, to form
conpound (2).
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Compound (2) is reacted with an aq. base such as KOH at rt to form
conpound (3). Conpound (3) is reacted with an acyl ating agent, such as
formc aovap24m86 i n an aq. solvent, to form conmpound (4).PCONROIHINS2(4) isS
cyclized with a base such as sodi um nethoxide in MeOH with heating to form
conmpound (5). Conpound (5) is hal ogeggg ed, e.g., wth phosphorus

oxybrom de at el evated tenperature, t 1 conpound (6). Conpound (6) is
reacted with an amne such as an aniline in an organic solvent, such as
acetonitrile, to formproduct (7) of Scheme 1. 15 Conpound (7), of Schene 1
where R1= halfb§ n ¢&n be prepared ¥ m Ronpound (7) off%cher® 1 where Rl=
hydr ogen by rea \n with a hal ogenat agent such as by ne in a

sui tabl e sol ve RS acetie agi s—H—ray Qad from
substituted ﬁyrrﬁﬁs by fornyl atlon Bog., by reaction with phosphorus
oxychl ori de and A nethyl pyrrole méy be 20 obtai ned byWwmseduction of a
fornyl pyrrol e, ? by reaction vmthllthlumalumnum hydri de. -25 WD
02/ 40486 PCT/ US01f 49982 Scheme 2 0 N’CERZOR3ZE)I. W+ N 2HERSE

R330 -~~\ E~NIH NCOOCH3 NCOOCH3 NNNJ H4 NHZ 35 R3 X1 R3
ZRAR5S E N E -2\ N) N_ 6 rf&x E =Rl ectron withdraw ng grReup such as ester,
nitro or ketone X1 = hal oge Reacti ng an ani on of t osyl nit hyl i socyani de

(TosM O (1) vvlth_a_M_,QhaI r@w such _as_ethyl, at eNpr ovi des
di substituted pyrrole (2}‘ Tr at 2of pyrrole ( WI Nqn%cyl ating
agent such as trichloroacetylygdypride in the presence of aNLewi s acid such

as alum numchloride at fromrt to 50 C, followed by t/Reatnent with
4 5

R} Br R} ZR'R’
BN B
— = % ~= N — > R ~ N
\ NQ /) N\ N /)
N N
R! R!
6 7
5 An optionally substituted 2-formylpyrrole (1) is reacted with an aminating

reagent, such as hydroxylamine-O-sulfonic acid, in an aq. solvent at rt, followed by
treatment under cooling with a base such as KOH, to form compound (2).

Compound (2) is reacted with an aq. base such as KOH at rt to form
compound (3). Compound (3) is reacted with an acylating agent, such as formic acid,

10  inan aqg. solvent, to form compound (4). Compound (4) is cyclized with a base such
as sodium methoxide in MeOH with heating to form compound (5). Compound (5) is
halogenated, e.g., with phosphorus oxybromide at elevated temperature, to form
compound (6). Compound (6) is reacted with an amine such as an aniline in an
organic solvent, such as acetonitrile, to form product (7) of Scheme 1.

15 Compound (7) of Scheme 1 where R, = halogen can be prepared from
compound (7) of Scheme 1 where R, = hydrogen by reaction with a halogenating
agent such as bromine in a suitable solvent such as acetic acid.

Compounds (1) may be obtained from substituted pyrroles by formylation,
e.g., by reaction with phosphorus oxychloride and DMF. A methylpyrrole may be

20  obtained by reduction of a formylpyrrole, e.g., by reaction with lithium aluminum

hydride.
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10 sodi um net hoxi de, affords trisubstituted pyrrole (3). Conpound (3) can
be obtained by warm ng an al dehyde, such as acetal dehyde, with 2

equi val ew@ 0w§048¢ hyl i socyanoacetate in the presence of aPORE801/4908h as
DBU, in an organic solvent, such as THF. Alternatively, conpound (3) can
be obtained follow ng the procedure of M  Suzuki, M Myoshi, and K

Mat sunoto J. Org. Chem 1974, 39 (1980). 15 Pyrrole (3) can be am nated by
an am nating reagent, such as di phenyl Sqhemeghoryl hydroxylam ne, in the
presence of a base, guch as NaH, at rt in organic solvents, such as DM,
to form N am nat ed py§m$(4). Compound (4) is Eyclgized by heating at
from120 to 195 ; %fornanizq?%to afford 1,2, 4- \ azine (5). Treatnent

of conpound (5) a hal agenatT ng agent, Such hosptiorous—o®ybr om de,
at from20 60 to”1I5C, in the presence or absence iof a co-solvent such as
DCE, affords conpdund (6). -26 WD 02/40486 PCT2US01/ 49982 Compound (6) is
reacted wth an am ne, such as an aniline in an organic solvent, such as
DMF, to obtain compound, (7). Alternatively, conpound (7) can be obtained
by treating (6) gMthsan anion of a hgterpcyclic conpound, sgch as oxindole,

in an organic so such as THF. 5 anion of TosMC (1) ka made by
treating a sol ut o\ of it i-—DvBO wilh base such a3 Na a

sol ution of it i nNTHEORFEN |ithium hekan€t§h disil azane at €. Schene 3
H RbOOC COORb Rb(OGa@C OH *P-N, Cookb » bngOORb N COOK P* P* 2 OOC OCH3
RbOOC OCH3 COORb b & COOK 3 P* 4 HH3CO ZR4R5 H3CO ZRR5 N O ~N RhOCC \
R\ N N rJ 56 10 wherein P* = protecting group, Rb = R6 described
herei nbefore A suitably N-protecied ester of glycine, such ag.spth benzyl
group, can be R R

" SN =" N

———— E
\ N\N/) N\ N\N/)

6 7

—..._* E

E = electron withdrawing group such as ester, nitro or ketone
x! = halogen

Reacting an anion of tosylmethyl isocyanide (TosMIC) (1) with a Michael
acceptor such as ethyl crotonate provides disubstituted pyrrole (2). Treatment of
pyrrole (2) with an acylating agent such as trichloroacetyl chloride in the presence of a

Lewis acid such as aluminum chloride at from 1t to 50 °C, followed by treatment with

10 sodium methoxide, affords trisubstituted pyrrole (3). Compound (3) can be obtained
by warming an aldehyde, such as acetaldehyde, with 2 equivalents of ethyl
isocyanoacetate in the presence of a base, such as DBU, in an organic solvent, such as
THF. Alternatively, compound (3) can be obtained following the procedure of M.
Suzuki, M. Miyoshi, and K. Matsumoto J. Org. Chem. 1974, 39 (1980).

15 Pyrrole (3) can be aminated by an aminating reagent, such as diphenyl
phosphoryl hydroxylamine, in the presence of a base, such as NaH, at 1t in organic
solvents, such as DMF, to form N-aminated pyrrole (4). Compound (4) is cyclized by

heating at from 120 to 195 °C with formamide to afford 1,2,4-triazine (5). Treatment

of compound (5) with a halogenating agent, such as phosphorous oxybromide, at from

20 60to 115°C, in the presence or absence of a co-solvent such as DCE, affords

compound (6).
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added to dial kyl nethylene nalonate at fromrt to 80 C to obtain conpound
(1). Compound (1) is cyclized to formpyrrole (2) upon treatnent with a
strong basep2/s48h 15 as |ithi um hexanet hyl di sil azane, at PEDESOI/B@B2A 0 rt in
an organi c solvent such as THE Pyrrole (2) is alkylated by treatnent with

an al kyl ating agent, suc s iodonet hane .or dinmethyl sulfate, in the
presence of a basgf’ng’BEﬂé]@%Wﬁwﬂtha&ﬁmﬂéﬁ@%@@@WHWT}&%GW& acet one
or DVF to yi sdldergosuphunDMB)to obBRAT @ingRiuhe (7)0Ale@aResiitotihousd(7)kan Behi eved,

when optionalj.y. protect ed .20 _group uch as..benzyl . Dby hydrogenation
over a catal & {n%% §¥ﬁregt§n , V‘flﬁ‘ at“%l@mﬁlrogfgﬁieéo%'fﬂlc BWé?ﬂnt‘}nglfc raﬁﬁf‘ﬂ".%o%o npound
(4) is convemavbrganic sohyentrsdcl{ & TMFa cycli zation as described for conpound

(5) of Schene 2. 7 . AVEIN-Y ester
group inqgomoundA%gi caﬁzfé’éﬁﬁggi%@g@&{eﬁﬁ%%ﬂ& gmg@t{xébﬁ%gﬁe])suc as agq.
KOH. The reswithiarhgsagych asafethe reerpiodetion afiit in Hihvith lithiumhe presence of a
coupling agent, such.. DCC or.,.RyBrop. 5 Schene 4 R3 ZRAR5 R3 ZRAR5 RbOOC
NHNT N Pl asends ki R zRARS N)b X\ Y | ~, NJ NN
HZN\ N 3 4 wherein X = NR10O, NR1IOCO NR1OCONR11l, NR10coo, NR10S02,
NRLOSO2NR11, as descri bed herei nbefor §C!go$e ound (5) from Scheme 3 can be
converted to carboxylic acid (1) (wh is methoxy or is as otherw se
defined herein) by treatment with a base 10, such as aqgeddOH. qthis acid
under goes Curti st earrangenent by & Rwi t h di phenyl p horyl azide
in the presence-df_awaafcohal. such as henzyl al cohol, Tn a b C

sol vent, such as 1, 4-di oxane, to affor dn?rrp@@‘h@’ (2). The cahbanmate group
of conpound (2) can be deprotected, when aptionally protecté&d by groups

such as CBZ, by hydrogenatdn ovgy, @ catalyst, su Pd, to 15 obtain
conpound (3). The am no grou compound ( 3) can‘ikli?)cc)acsacs %?{éd to form
conmpound (4), e.g.,-by tseat n &l)tRl;] a carboxylic aci/d\in t he presence of
i 0 COOR
a coupling 3 N N
p* 4 4
meo AR mco  ZR'R’
> R°00C NN /) Rz\N SN /)
N H N
5 6
10 wherein P* = protecting group, R’ = R® described hereinbefore

A suitably N-protected ester of glycine, such as with Benzyl group, can be
added to dialkyl methylene malonate at from rt to 80 °C to obtain compound (1).

Compound (1) is cyclized to form pyrrole (2) upon treatment with a strong base, such

15  aslithium hexamethyldisilazane, at from —78°C to rt in an organic solvent such as
THEF. Pyrrole (2) is alkylated by treatment with an alkylating agent, such as
iodomethane or dimethyl sulfate, in the presence of a base, such as K,CO,, in an
organic solvent, such as acetone or DMF to yield compound (3).

Deprotection of compound (3) can be achieved, when optionally protected by

20  groups such as benzyl, by hydrogenation over a catalyst, such as Pd, in the presence of
ammonium formate. Compound (4) is converted to compound (5) via cyclization as
described for compound (5) of Scheme 2.
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agent such as DCC, or sulfonylated, e.g., by treatnent with a sul fonyl
chloride. Alternatively, the am no group of conpound (3) may be al kyl ated
wi th all oy0 otigl4Beles or nay undergo reductive am nati on we€HUsd®bgedes i n
the presence of a reducing 20 agent, such as sodiun1cyanoborohydride

Schene 5 -28 WD 02/,4048 S01/ 49982 P* - - :
ROOC N COORd 1 ‘i’;_stmr@P %[F &t w@@fftﬁéﬂﬁy@) °€‘n}ie ?5%% tF?aHﬂ?@td N N
COOR N COOR wiithla HaséBsubhH:i@@ ISOHCOHe\refePing\id dhnMbe deétipled witteanedniinBin the

rotecting g a 1 as descri bed

IEler ei nbef or efn%guiictea nlg%g%metda%g%ghcndd_'oﬁx im no di carboxyl ate) can be
cyclized by treatnent vmth di al kyl oxalate in the presence of a base, such
as sodi um net hoxide, in 5 an organi c Ghkied ., such as MeOH Conpound (2)
upon sel ective deprotection, such as Wttt TFA when optionally protected by
tert-butyl ester, undq{sgerR"tRécarboxyl ation to afford ﬁ%gpound (3) where
R =H This stepls omytted to form conpound (3) ere COOR21. The
hydr oxy group ofg nd ( can be etherified By tinon with an 10

al kyl ati ng agent, such g tWI_S‘ErI’fateRzéb@pHu d 4)/)can be depr ot ect ed
by hydrogenation, when optionally protected suyich as wi¥Xh a benzyl group,
to obtain conmpound (5). donpound (5) is then converfed to conpound (6) in
an anal ogous nanner to that described for conpound (4) of Schene 3 and

conpounds (4) through 1(37) ok‘Schene 2. . ZRIRS
H,N N SN
2 \ N. /) R*X \ N. )
N N
3 4

wherein X = NR'®, NR"°cO, NR'°CONR", NR'°C00,
NR1°SOZ, NR“’SOZNR", as described hereinbefore.

Compound (5) from Scheme 3 can be converted to carboxylic acid (1)
(wherein R; is methoxy or is as otherwise defined herein) by treatment with a base
10 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).
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
15  obtain compound (3). The amino group of compound (3) can be acylated to form
compound (4), e.g., by treatment with a carboxylic acid in the presence of a coupling
agent such as DCC, or sulfonylated, e.g., by treatment with a sulfonyl chloride.
Alternatively, the amino group of compound (3) may be alkylated with alkyl halides
or may undergo reductive amination with aldehydes in the presence of a reducing
20 agent, such as sodium cyanoborohydride.

Scheme 5
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15 -29 WD 02/ 40486 PCT/US01/49982 Schene 6 R3 XI R3 OPh R3 OPh ReOOC N
ReOOC NNN) N NN HON Froml 2 Schene 2 R3 OPh 3 OPh 3 GPh R R N
\7 INI OWOI02/Ra86 HO NJ NNNJ HN,NJ 4 3 R3 OHa s R3 ZR IRKT/Ba&@/49988 SJ I N
Ra, o NNN Xl= halogen 7 5 Conpound (6) of Schene 2 can be etherified
at the 4-position, e.g., by treatnent with phenoxide anion to form
conpound (1). Reductp:on of compound (1) witHKCa r cing agent, such as

DI BAL, in an organigysolyen§, such as tol uene, jaty ords al cohol (2).

Oxi dati on of khﬁxﬁLcthFOPE) cambeachi eyeocc rf aborht with™Wh02 at an
el evated tenperature in an organic solvent, such as toluene, to form(3).
Treatnent 10 of gonpdund (3) with an oxi dant, sich as m CPBA in an organi c
sol vent, such asy DCM followed by aq. hydrolysis with a base, such as

pot assi um bi c onate, affords theyhydroxy compound (4)., Al lcylation of

t he phenolic gﬁb §§ conmpound (4) &??h CHyent, such a8 Ai ogBfEt hane, in
t he presence O%Zé&?se, such_as NaH, romrt to 100C Ms 15
conpound (5) R! olgeor? of conpouRd™( aooRt achi eved' by treghaent With
an acid, such as:%g. HCl, at an elevateﬁ tenperature to aff%rd (6).

Conpound (6) can be 3 converted to cdhpo nd (7) vvithzf{‘);kg)cedu, essanal ogous to

t hose described in Schene 2. -30 H;CO
—_—— 2 —Z \N
I R’0 S /)
R! N

6

wherein P* = protecting group; R®, RY = RG; and R! = H or COOR?! as described hereinbefore.

Suitably protected compound (1) (imino dicarboxylate) can be cyclized by
treatment with dialkyl oxalate in the presence of a base, such as sodium methoxide, in
5  anorganic solvent, such as MeOH. Compound (2) upon selective deprotection, such
as with TFA when optionally protected by tert-butyl ester, undergoes decarboxylation
to afford compound (3) where R'=H. This step is omitted to form compound (3)
where R' = COOR?.,
The hydroxy group of compound (3) can be etherified by reaction with an
10  alkylating agent, such as dimethyl sulfate. Compound (4) can be deprotected by
hydrogenation, when optionally protected such as with a benzyl group, to obtain
compound (5). Compound (5) is then converted to compound (6) in an analogous
manner to that described for compound (4) of Scheme 3 and compounds (4) through
(7) of Scheme 2.
15
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WD 02/ 40486 PCT/ US01/49982 Scheme 7 Rs OPh OR3 OPh - NI OIN g N J CH3
N. J NN Conpound 3 1 of Schene 6 OR3 OHO Rs ZRAR5 O NI O N CH3 N. N
CHs N. NJWO0Z4B8R3 ZRAR5 Rk, NN Rf NN 4 wherein Rf, ROTAHSR29%

descri bed herei nbefore 5 Conpound (3) from Schene 6 can undergo a Wttig
reaction, e.g., wth phosphonates sucﬁlas Et hyl di et hyl phosphonoacet at e,
in an organi c solvent, such as DCE, i resence of a base, such as
NaH, to afford corrpound (1). The double bond of conpound (1) can be

hydr ogenat ed by treat nent vvlth hydr ogen |n the presence of a catalyst,
such as Pd. Conpound (%p cai' be convertedkl o (% )h by 10 progedur@ descri bed

in Schene 2. Hydrol ysis\of e ester, as lg]ed her ei nbef or foI | oned
by coupling of theook i ngNaci d Hee i i nthe s\e cedo
coupl i ng agent, such as\ )dffgjr—dS+ conmpountk(4). Sghene )HBC ~ H3C

OH (C~-Ri 8 03BN N.R H2/P 2|\|NNR7S 02N/IITthenRNH2111 018 200
2 3 -31 WO 02/40486 P '['JSO /49982 Commerclal y-avai l abl e (,2orrpound (D)
can be reacted with oxal Ior| de

R®  OPh R?  OPh R l OPh
= \)N «~— HO \)N — s
\ 7 \ N. \

1 >

5 4 3

R OH R R

N
N
RP0—( 2 =" N
R
\~. A 0=\ N A
6 7
x!= halogen
5 Compound (6) of Scheme 2 can be etherified at the 4-position, e.g., by

treatment with phenoxide anion to form compound (1). Reduction of compound (1)
with a reducing agent, such as DIBAL, in an organic solvent, such as toluene, affords
alcohol (2). Oxidation of the alcohol (2) can be achieved by treatment with MnO, at
an elevated temperature in an organic solvent, such as toluene, to form (3). Treatment
10 of compound (3) with an oxidant, such as m-CPBA in an organic solvent, such as
DCM, followed by aq. hydrolysis with a base, such as potassium bicarbonate, affords
the hydroxy compound (4).
Alkylation of the phenolic group of compound (4) with an agent, such as
iodomethane, in the presence of a base, such as NaH, at from rt to 100°C, affords
15 compound (5). Hydrolysis of compound (5) can be achieved by treatment with an
acid, such as aq. HCI, at an elevated temperature to afford (6). Compound (6) can be

converted to compound (7) with procedures analogous to those described in Scheme
2.
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wi th heating and then concentrated in vacuo and reacted with an am ne

R18NH2 in the 5 presence of a base, such as diisopropyl am ne,

in an

organi ¢ 30 vBHHEs such as DCMto vyield conpound (2). ConphPOnds§izpgan be
reacted with hydrogen in the presence of a catalyst, such as Pd, in an

al coholic solvent, such as EtOH, at it to afford conmpound (3).
(3) can then be used as in Schene 9 to produce conpounds (6) of

Conmpound
Schene 9.

10 Schene 9 OO R3 R3 0Ol/ Ol/ N N OSdhemh#2 1 3-nethyl pyrrol e-

2,4-diethylester R3 0 R3
| RI8 -A+H3N I N.O RR3 R
(RID. RI8 HN\ N
PCT/ USO1/ 49982 3-

\ NORZ3 3 OO
NR3I NI OON

yrrol e-2,_4-di et hy

N O g% OOPEN, N

\

ONHON ONN) ONN23 (RD (RD RI8

5 R2R10NH

02/ 40486
reacted with

chloramne in ethédf to Ir\Imipce compound (1). R ct|n und (1) in
formam de with acetic acid groduces conmpound (2). Coq'pound (2) can be
reacted with DI PEA afempemd
of Scheme 6
ZRR®
\N
bHa N\ N\N/) CH3 \ Ny
3 ZRRS
g 2 :
R\ ~I \N
N
Rf' \_N. //]
4

wherein R, RY = R? as described hereinbefore

5 Compound (3) from Scheme 6 can undergo a Wittig reaction, e.g., with

phosphonates such as methyl diethylphosphonoacetate, in an organic solvent, such as
DCE, in the presence of a base, such as NaH, to afford compound (1). The double
bond of compound (1) can be hydrogenated by treatment with hydrogen in the

presence of a catalyst, such as Pd. Compound (2) can be converted to (3) by

10 procedures described in Scheme 2.

Hydrolysis of the ester, as described hereinbefore, followed by coupling of the

resulting acid with an amine in the presence of a coupling agent, such as DCC, affords

compound (4).
Scheme 8

15

ZX

HsC HsC HsC H
Q(OH (COCl), j@\( Ha / Pd @Y N
O2N i then RigNHz O2N I ‘Rqg H2N R1g

1 2 3
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tol uene to produce conpound (3). Conpound (3) can be reacted with DI PEA and
5 conmpound (4) in DMF to produce conpound (5). Conpound (5) can be reacted
in THE Woh2Ma®H t o produce an acid i nternedi ate whi ch upoVUsele@pszent wit h
HOBt, EDCI and the appropriate am ne (NR2R 0) in DVF produces conpounds
(6). Conpound (4) can be prepared by 1) reacting conmmercial |l y-avail abl e 4-
ai ni no- 3- net hyl benzoi ¢ acid and N-(tert-butoxycarbonyl)anhydride in THE to
10 produce a BOC—prot ected aniline internediate; 2) reacting the aniline

d b
rer et w AR OR S R it
hydr ochl or i dwithheatiigrma then gameehitatedainBacIo zprdabwtémtmammmmﬂﬁm the

i nt er nedi te c | | ution
of FOl i dib ?ﬁ‘é Bl bEas %‘%%%Eﬁ%“ R gl GIRE BliPal DR 9
Al t er nat i vel Yieldsommound (Da)Campound (Hreap ke sencted @%WP%PHSQ [feireseice SEpene

10 /1 H/ H\catalibtOsioy akid) m@n l2oNofd EERVerVENCR ad EAOID A6k to a%rd\bémf)\blﬁill R -N\

N,NN HH 2 s base .~

N- et hyl pyrr @51 EOHB’HBH% H}\h C}S\Fﬁ\‘ﬁ gI%“mﬂ‘f*‘\?\‘“’ Rﬁ"g&?‘? C%‘HBPHH%(6A of
substitut ed Se¢tnex@mate (1) can be reacted with acid, such as HCL, in
anhydrougy MeOH, to afford conpound (2). Conpound (2) can be reacted with an
ag. base such KOH with heating to form conpound (3). Conpound 25 (3) is
reacted with an amine R $NH2 in the pr%bemé of a coupling reagent, such as
HATU, and a base such as diisopropylamne, in an organic solvent, such as N
-33 WO 02/ 40486 PCT/USQ1/ 48982 nethyl pyrrolidinone to afford corrpounds

(4). Alternatively, co dsg{4) may generaﬁ\y; e p,epared as outlined in
Schenmes 8 and 9. T\ o I\ o

N

H 0 I{IHz 0 1

3-methylpyrrole-
2,4-diethylester

\_— R, 0 \_ R, Cl
0] S NH O SN
> N
\ N\N/) AR N\N/)
2 3
Ry Ry3)y
11\1113 N Ryg
C1+H3N \O, 23 ' R HN N\OaR23
3
© \—O )_C(&N 0]
/ R;RoNH
(R13)n
N R
S 23
R, HN 0
RszN»_C‘)%N (0]
1) \ N\N//l 6

15
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Schene 11 o~rl o/ | Cl11 R1I8/ | 0~=3 H2 Pd / I O- 0 02N NH2 02N\ N R18
HZN\ NRI8 HHl1la 2 3 CIO ~O HNaN S R18 O\AO+ NH H N N's, Rl8 Et02C
NHN NwOR/@@& NN 4 5 (conpound 3 6 of schenme 9) O01~PEyUSK@AYI$IN \ |

N S R18 coupling HN\ N S'RI8 H ~C~-N "N H RzZNH2 ON HOZC J R2-NH N 1. 5 7

8 Co Il ally-ayail can react ed th a sul fonyl
Chioride in the pf St arraRpdictd bR b avacsd wikh SHgEWIES Settbunt
such as DCM td mrogice @nqmnnd)(ﬂ)d R(eﬁ&tng&ﬁtqiduﬁdl(Dfm mmaﬁwwﬁa)acmtdm{/gagen
in th as S

el ds Componi e Bmikaui [, Cimeol b Tha bF weliedohitubififia el B Sieonpound
3 of schene ®judng tapermg@mmp@mﬁ\(éhtCOmpmmd (Ascapie, reated with DIBEAsindo rrpognd

6 R 1 oun

() eo"é‘?pl)ﬁﬁ%rﬂ% ‘?ﬁcan e“éf%’ $hdRe Oimoliad (4. Colifend ) 84 Q0 RBaiESUPOUTE
coupling 15 £ 1o a8 @B@Pwélriate&n priate vduidihunes tespfmey Mal@Bitne, in

an organic SED‘(E'&hdth Foprutd Mrink ONRIR OF il IMIPRRstided &mpovalerds. 12 -34 WO
02/ 40486 PCT/ USO1/ 499 gi HN \ NgiI L NO2 ag. NaOH N'1a oﬁﬁ~ Et hyl O

, N~ Ethylo N Compound (4) can be prepared by 1) reacting commercially-available 4-
amino-3-methylbenzoic acid and N-(fert-butoxycarbonyl)anhydride in THF to

10 produce a BOC-protected aniline intermediate; 2) reacting the aniline intermediate

with -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, HOBt, and DMF,

followed by addition of methoxyamine hydrochloride and DIPEA to produce a BOC-

protected N-methoxyamide intermediate; and 3) reacting that methoxyamide

intermediate in a solution of HCl in dioxane to produce compound (4) as a

15 hydrochloride salt. Alternatively, compound (4) can be prepared as shown in Scheme

8.
Scheme 10
H
N
HN ~OCH; HN o<
(o} SN o HCV MeOH o N o aq. KOH
S W e
H H
1 2
. H
HN OH HATU, Hunig's base N.
o R13NH2 HN Rig
e =" N N- methylpyrrohdlnone [o] S o
RZ\E N‘N/) Re~y A\ N‘N/)

20

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
25  (3)isreacted with an amine R ;NH, in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-
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1 (conmpound 3 of schenme 9) 2/ I / HN NO2 R2-NH2, EDC, HOBt HN I NOZ O N
DVF OHONN R2-N\ NN HN 3 g OH2, Pd-C HN NH2 R18-N-C-= HN NAI N R16
MeOH O HWD 02480 ' N NN) R 2\ NNR2 -N5 6 ChloropyrrpCdusiiawpsze (1)
(compound 3 of Scheme 9) can be reacted with an aniline (1 a) (e.g.,

compound 1 of Schene 11) in_ aphydrous t, rt to afford 5 conpound (2).
Reaction of &?ﬁﬁ'@@'ﬁffﬂ%’?ﬁo%ﬁ?ﬁ CQHW"B%%&‘@U’%&“&%“ OWPEHASHa AP PR g

af f ords conpgenetially3he prE€parpd anout(idd indithbmes @ant ©€d wWith an ami ne RRNH2 in
the presence of a coupling reagent, such as HOBt, with or without a base
such as diisopropylam ne, in an organic solvent, such as DM to afford
conpound (4). Conpound (4) can be rea&chemeddth hydrogen in the presence of
a catalyst, such as 10 Pd/ Co i1 an organi c solvent, such as MeOH to afford

conpound (5). R%\jﬂ})n of gBRpound ( i bhoan i gogyanate N 0% gani c

sol vent, such gg @f fords _conpoyp N~ "R D 043 NIE)SQ%/ 49982
Scheme 13 / col / QZN'\ NHZ then RISNH2 GZN\ HIll~ HRL8 HHHla 2
H7111" G /| + ) NE®RCNJY 2 3
o o ¢ HN N’S‘R18
HoN lt:l‘ Ryg 2 \ N‘N/J EtO,C N N\N/)
4 5 (compound 3 6
of scheme 9)
ag. KOH HN ﬁ/S‘Rm c':u:::g . HN\ ﬁ’ Ryg
S 2N == N
HO,C—4 N‘N/J Ry—Ni N\ N\N/)
5 7 8

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
10 catalyst, such as Pd in a solvent, such as MeOH, yields compound (3). Reaction of
compound (3) with chloride (5) (compound 3 of scheme 9) in an organic solvent, such
as DMF, at rt affords compound (6).
Reaction of compound (6) with aq. KOH with heating affords compound (7).
Compound (7) can be reacted with an amine R,NH, in the presence of a coupling
15 reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,
such as DMF to afford compound (8).

Scheme 12
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HH3 4 (conpound 3 of scheme 9) / ONRa HN\ I N'"NRI8 HN\ | NO H
Hag. NaNOHHH EEQRCNJ HR2CNNJ 66 / I Ixl coupling HN\ N O"

"N Rla MWolo2//asiH2 O N R2, N\ N NJ H7 Conmercially-avai Pa@busoigongound
(1a) (compound la of Schenes 11 and 12), 5 can be reacted with carbonyl
diimdazole and with an am ne RI8NH2 in an organic solvent, such as DCE, to
yi el d conpound (8). Reaction of conpound (8) with rogen in the presence
of a catal yst, such ag,Pd, in | cohol i c sol veny, as EtOH affords

conpound (9). Reactyi opl of (9)yMwYhNehl oride (1) i an or dani &.sohvent,
such as DWF, aff s\Ng%j‘mound (1d7. Reaction C_(10) with aqg. NaCH wi t h
heating 10 aff¥fds product (1I). Product §%q) cansfe reacted with an ami ne

R2NH2 in the presengén®s a coupling reagent, such as EDCI, and a base such
as dii sopropyl amioheshenied) an or gani ¢ sol vent, such as DMF to afford conpound
(7). -36 WD 02/40486 PCT/ US01/49982 Schene 14 RbOOC CN H2N -- 000Rb RbOCC
CN CEt N COOR H Rbo%ﬁ Base Sandneyer Rxn N COORb H 2

HN N

0, Ry-NH,, EDC, HOBt HN NO,
o S DME o o S
wo” N\ N\N/) Ro~n” N\ N‘N/J
H
3 4

I ] o
Ha, Pd-C HN NH, Ryg-N=C=0 HN\/©\ N /”\ NEAL
— —_— H
Re~p NN, S Rz~p N, J
N N
H H
5 6

Chloropyrrolotriazine (1) (compound 3 of Scheme 9) can be reacted with an
aniline (1a) (e.g., compound 1 of Scheme 11) in anhydrous DMF at rt to afford
5 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 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

10  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 affords
compound (6).
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RbOOC X1 RbOOC CN COORb CuCN1O- b 3 H NWP 4 Cook H X1 is hal ogen dycine
ethyl ester can be added to an al kyl al koxy net hyl ene cyanoacetate at 5
fromrt tO89®48© obtain compound (1). Conpound (1) is cyRCT/DSel/49882f or m
pyrrole (2) upon treatnent with a strong base, such as |ithium

hexanet hyl di si | azane, at from- 78C tg E |n an organi ¢ sol vent such as
THF. Pyrrole (2) is converted to a ha ing sodiumnitrite in an
organi ¢ solvent, such as DW, and a halide source, such as CuBr to yield
compound (3). Conpound an be cgpverted t ngﬁund (4) using 10 CuCN
in an organic sol vent NNPh_egtR—grevat atfures. Al ternatively,
compound (2) can be directly conVer t&d "t o conmpound (4) using sodiumnitrite
in an organic solvent, sych as DM, and a cyani de source such as CuCN.
Compounds (3) and (4) can then beHused as described in previous schenes
(e.g., as conmpound 3 of Schene 2) o form conmpounds of Fornula (1)

wherein R3 is hal ogen or 3 o n addition, otcher conpounds of fornula
| may be prepared using p geqerally to those skilled in the
art. In particular, the & Ne%’arrpl € SEt0; vhdg additional nethods for

the preparation of the corrpoun ds Sf this inventio®. The invention will now
be further described by the #ollow ng working exagphesas Which are
preferred enbodinents of the invention. HPLC pur pfisthemds ons were done on 20

C 18 reverse phase (RP) col usi ng water MeOH m xtures and TFA as buffer
sol ution. These exanples are :l!us rative rather th?a&g*\M There may
be other -37 WD 02/40486 4 9%2\( Aenbodl Wi thin the
spirit and scope of the r,]tlon a8 \Mappe hd d clal ns.
Example 1 5 1- [2, 3™ r.pﬁ (pyrrolo [2, 1- f*C]zC
triazin-4-ylamno)-1Hindol¥1-yl] ethanone HN N : )D ~NO0OCH3 NNJA
4-Brono-pyrrolo[2,1-f] [1,2,8]triazine 10 A nmixture of 50 ng (0.37 mmol) of
pyrrolo[2,1-f][1,2,4]triazi n-4(3H)-one [ prepared as described in

S.A Patil, B.A. OQter and RS. Klein, J Chem, 31, 781- 786 (1994)]
and 0.5 g of phosphorus oxybrom de was hg‘a%‘arﬁ kept at 60C for 20

coupling
RoNH, o] N
Rz~p \ N N/)
H 7

Commercially-available compound (1a) (compound la of Schemes 11 and 12),
5  can be reacted with carbonyl diimidazole and with an amine R;;NH, in an organic
solvent, such as DCE, to yield compound (8). Reaction of compound (8) with
hydrogen in the presence of a catalyst, such as Pd, in an alcoholic solvent such as
EtOH affords compound (9). Reaction of (9) with chloride (1) in an organic solvent,
such as DMF, affords compound (10). Reaction of (10) with aq. NaOH with heating
10  affords product (11). Product (11) 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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m n. under argon. A clear orange nelt was initially obtained which
solidified to a vyellow solid on continued heating. |Ice was added with

Vi gor ous w0 02/4448¢. The m xture 15 was extracted tw ce w t ACEUSNHU998Bhe

conbi ned extracts were washed with sat. NaHCO3 and brine, dried (MgSOH),
and the solvent renoved to afford 63 of crude Conpound A as an orange
oil which crystallized on standing. ( ¢ 4198+, 200+. B. Exanple 1 A
solution of 60 nmgy (@ nmo of Conpgund d 15 yl -8 20 am noi ndol i ne
in 1.5 nl of acetorﬁpgp 4\3\%5 stirred})f/(e:%?ght %l?)r Gder argon. A white
precipitate was obtainedlwhi ch was—+enpved-ay filtratilon. The filter cake
was suspended in 10% i sopPBpanol / met hyl ene chl ori de,f olN extpaktion. Sat'd
NaHCO8 was added and the mixture stirred until a solut®n was obtai ned.
The organic | ayer was separated and washed with brine, dried (MgySO™), and
t he sol vent renoved. 25 Pur'kgdoc tion by chromatography on silica gel with
Et CAc yi el ded 4% of Exanpl e a Niti te solid, (MrH) + = 294, Exanple 2
4-(2,3-Di hydro- 1H i nd8esd-y| ) - 5-fre{\hyl pyrrol o [ $andmeyer Rxn
[1,2,4]triazine-6-carboxylic 3 ~aooeP hyl est er—=38™W0 02/ 40486

PCT/ US01/ 49982 H3C ON O\ N~Ny \CH3 A Methyl pyrrol e-3-carboxylic acid
nmet hyl ester To a 1.0 Msolution of |2thium hexanethyldisilazide in THE (41
m., 41 5 muol) at -78C was added dropw se over 45 mn. a solution of

tosyl nethyl isocyanide (8.1 g, 41 mmol ) in THF. After the reaction was
stirred for an additRoP@f, 4% min., a solution oR°@@thyl avotonate in THE
was added over 40 min. Thg Reaction wasgpgyed to 25€—4nd stirred for 5 h.
The reaction was diluted ‘W &hE¥ec and—wasged with &ath @(%) bNaHCC3. The
aqueous | ayer was extragteg three tines WMh 10 Et %C,Ndl‘i e R(I\la2804),
concentrated, and purified by chromatography on sili cangI eluting with a
gradi ent of 20-30% Et OAc in hexanes to provide Conmpound A B.

3- Met hyl pyrrol e-2, 4-di carboxylic acid dinmethyl ester To a suspension of

al umi num chl ori de (106.4 ¥, ist@faenol) in DCE (700 nl) at -40C under
nitrogen was added dropw se trichloroacetyl chloride (89 nm, 798 15 mmol).
A solution of Co und (37 g, 266 1) i (200 mM.) was added. The
reaction m xture “@Fref{hﬂaelsfef/c%li’en%@gg@ %ﬁhﬁ'@%@&ym@hylg%?yapﬁ@%%end
(65 hr). 5 fomrtto 80°C to obtain compound (1). Compound (1) is cyclized to form pyrrole

(2) upon treatment with a strong base, such as lithium hexamethyldisilazane, at from —

78°C to rt in an organic solvent such as THF. Pyrrole (2) is converted to a halide
using sodium nitrite in an organic solvent, such as DMF, and a halide source, such as
CuBr to yield compound (3). Compound (3) can be converted to compound (4) using
10 CuCN in an organic solvent such as NMP at elevated temperatures. Alternatively,
compound (2) can be directly converted to compound (4) using sodium nitrite in an
organic solvent, such as DMF, and a cyanide source such as CuCN. Compounds (3)
and (4) can then be used as described in previous schemes (e.g., as compound 3 of
Scheme 2), to form compounds of Formula (I) wherein R, is halogen or cyano.

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

The invention will now be further described by the following working examples,
which are preferred embodiments of the invention. HPLC purifications were done on

20 Cl8reverse phase (RP) columns using water MeOH mixtures and TFA as buffer
solution. These examples are illustrative rather than limiting. There may be other
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A cold and pre-prepared m xture of alum numchloride (53.2 g) and
trichloroacetyl <chloride (44.6 g) in DCE (450 nL) was added to the

reacti onwox/amge After an additional 24 hr, the m xtureP@EESCA9e$2ul | y
poured into an ice-water bath (2 L) and the 20 pH of the solution adjusted
to 2.0. The organic | ayer s. separated and the aqueous |ayer extracted
with DoM ThemBeHBeRsdle LR bIRE el adpre GEGAGY Rhomastoined by ey | ne,
dri ed (Na2SQOfppendetticlammcentrated in vacuo to give a dark oil. This oil was
di ssolved in MeOH (400 nL), and the resulting solution was cooled to 0OC

under nitrogen. To this solution was added sodi um net hoxi de (25 %in MOH)
until the pH 25 of the solution was 1&xamplet 1 hr, the nmixture was

concent r af ed 1@294) r@istwy?fblwzhhﬂ[ﬂ,ﬁ@]t%&iﬁéﬁﬁd&hoﬁm,—@Eab%ﬂ]%awﬁe 0

m xture was adjusted to 6. "The m xture was racted w
The conbi ned extracts were washed with NaHCO3, brine, dried (Na2SO»4), and

concentrated in vacuo. The brown solid o i ned was purified by

chromat ography on silica gel eluting v&ﬁi%c in hexanes to provide 30
44.3 g (84% of Conpound B. MS: [ MtHH 9 WD 02/ 40486 PCT/ US01/ 49982
C. 1- Am no- 3-net hyl pyrrol e-2, 4-di car baylic g&;{ di met hyl ester To a
suspensi on of NaH (60%in oil, 33 ONg3 ol )*in DMF (5 mL) at OC was
added Conpound B (46 g, 213 mmol) NN (3 nm). After 10 min. at 0C, 5
di phenyl phosphoryl hydroxylam ne (0.19 g, 0.83 mml) was added neat
followed by DW (3 nL). The reaction m xture was stirred for 2 hrs at 25C
and t hen quenchedA.w t K-Bxdmb-pyroshifizl ] [b2f4]tniazidés nl). The ni xture was
extracteghywth Et : . ' hS: wer [

(Na250t) and. af Lot gt bt 20malely magnTROLOGE, B DHURMERMIGE 1 g
with 25-30% Erameed a5 dessaheddn S38 Patilf BaA)Otedr and Rpideimnd i&rvniakernb3 bi78dd as

whi t lid. : o
[12 2?4]s?r:azi7§§_54419b [é(l;lﬁgl &ﬂaos&or_és&@bwhﬂ%wa%e&t@délmfﬂ:e&t)atéo cgorzo( 38 q,

-carboxylic acid nethyl. ester ound C
179 mol ) wa¥B R SREPTREECT 1R PR @sltmemﬁﬁrfy g%ameqiwgt%l&[{@l%féwf or 6
hr. The reacy¢livw valkl sh tontiadedhdabingalcee iwas adddd) witk xigoasis 8trriMgt The WbixtdrOAC (3
x 10 mL),. dried (Na a ceptrated. The crude mat.eria S purified
by washi 1nSg w'th e)gfar?ﬁer%%%a%nlg Ef(%l%) ﬁfleoc e%{}?dd?&\@ﬁ{s&” eée F@E}W V%‘#h %%npou nd D
as a white sbkeHEO;E8H bhBe, drivd iMgSO2)0 6ndthe.solvent removed to afforgl 63 mg of crude
4- Chl or o- 5- n@BH%Bm@d KRR MR 6100 sthitizdd b starddifig AM-Ay- 2210R€ AFEC C
MQZC\ --- N
B Example 1
A solution of 60 mg (0.3 mmol) of Compound A and 1-acetyl-6-
20  aminoindoline in 1.5 ml of acetonitrile was stirred overnight at rt under argon. A
white precipitate was obtained which was removed by filtration. The filter cake was
suspended in 10% isopropanol/methylene chloride for extraction. Sat’d NaHCO, was
added and the mixture stirred until a solution was obtained. The organic layer was
separated and washed with brine, dried (MgSO,), and the solvent removed.
25  Purification by chromatography on silica gel with EtOAc yielded 4% of Example 1 as

a white solid. (M+H)" = 294.

Example 2
4-(2,3-Dihydro-1H-indol-1-yl)-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic
30 acid methyl ester
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Phosphor ous oxychloride (2.5 nL) was conbi ned with Conpound D (100 ng,
0.483 mmol ) and heated at 100C overnight. The nelt was allowed to cool to
rt and oV@spkosee in Et OAc. The mi xture was neutralized w€hUae/49p8HCO3 and
extracted twice with Et QAc. The conbi ned organi c washes were dried
(Na2SO™4), and 25 concentrated to provide 101 ng (93% of Conmpound E. ©NE:
(MrH) + = 226.6. F. Exanple 2 A m xture of _Conpownd E (20 ng, 0.09 nmol)
and indoline (21 ng, 0.177 wmml) in CH3CN (1 was shaken for 4 hrs.
Then DMF (0.2 nl) was added, and 30 the srudegxture was purified by
preparative HPLC to provide 12.2 ng {45 % Yf Exanple 2 as a white solid.

[ MFH] +=309. 2; "H NWR (CDC13): 6 .06 (\s, 1 7.91 (s, 1H), 7.20 (m 1H)),
7.01 (m 1H), 6.93-6.91 (m 2H), % 8 Hz, 2H), 3.81 (s, 3H),
3.09 (t, J=7.8 Hz, 2H), 2.35 (s, . :b2/40486 PCT/ USO1/ 49982
Examples 3-6 R4 H3C HNC ON O © NN~ X (1d) 5 Conpounds having the
formula (1d), wherein the group R>bHL‘|as the values listed in Table 1, were
prepared followi ng the nethod of Exanple 2, using an appropriately-

sel ected ami ne conpound in place of indoline in step F. 10 TABLE 1 Ex. 4
Conpound Nane Dat &-H (Wﬁﬁgymﬁﬂmwbhéwmiﬁqu d-DVMSO): 6 N

] am no] - 5- met hyl pY6Ral. @M solidrSof 1ikhhhm Hexaelt§1disilabbdé in THF (41 mL, 41,
[2,1-f][1,2,4]triazine-6- 1H), 7.11-7.05 (m "3H), O carboxylic acid nethyl
6.72 (d, J= BudolHat, 78R was @ddel drbp@B3e pher 45, mRtH) soldtidh of wsyln3thyl 2. 67 (s,

3 IVN: =: : t vl am\r ' H NMR (. 3): . N
o]Hz 5- net ;yl p%ﬁ?%a%%de@é&%%éﬁ@ T@i@?? [}.Y%%Enésr,%agt’[(’?, 25 lf%?&%?l)z?f’tq%pﬁ?f“ﬁ]e- 6-
1H), 7.51 (s45 m)., agolptien of mathiybxytonetean THretdndded o0t 40imin. IHE reRtidA (s,

was warmed to 25°C and stirred for 5 h. The reaction was diluted with EtOAc and

washed with sat. aqg. NaHCO,. The aqueous layer was extracted three times with
10 EtOAc, dried (Na,SO,), concentrated, and purified by chromatography on silica gel
eluting with a gradient of 20-30% EtOAc in hexanes to provide Compound A.
B. 3-Methylpyrrole-2,4-dicarboxylic acid dimethyl ester
To a suspension of aluminum chloride (106.4 g, 798 mmol) in DCE (700 mL)

at —40°C under nitrogen was added dropwise trichloroacetyl chloride (89 mL, 798

15 mmol). A solution of Compound A (37 g, 266 mmol) in DCE (200 mL) was added.
The reaction mixture was gradually warmed to rt and stirred over the weekend (65 hr).
A cold and pre-prepared mixture of aluminum chloride (53.2 g) and trichloroacetyl
chloride (44.6 g) in DCE (450 mL) was added to the reaction mixture. After an
additional 24 hr, the mixture was carefully poured into an ice-water bath (2 L) and the

20  pH of the solution adjusted to 2.0. The organic layer was separated and the aqueous
layer extracted with DCM. The combined organic extracts were washed with 3 N
HCI, brine, dried (Na,S0O,), and concentrated in vacuo to give a dark oil. This oil was

dissolved in MeOH (400 mL), and the resulting solution was cooled to 0°C under
nitrogen. To this solution was added sodium methoxide (25 % in MeOH) until the pH

25  of'the solution was 10. After 1 hr, the mixture was concentrated and then diluted with
ice water (1 L) and the pH of the mixture was adjusted to 6. The mixture was
extracted with DCM (3 x 1 L). The combined extracts were washed with NaHCO,,
brine, dried (Na,SO,), and concentrated in vacuo. The brown solid obtained was
purified by chromatography on silica gel eluting with EtOAc in hexanes to provide

30  44.3 g (84%) of Compound B. MS: [M+H] = 196.
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ester 3H, 2.84 (s, 3H), 1.90 (s, 3H) cety - , -tyro- MS. + _ 366. 2;

| H i ndol -6-yl)am no]-5- 1H NWVR (CDC13): 6 nethylpyrrolo 8.14 (d, J= 8.6
Hz, 1H), wQ22/40484 [ 1, 2, 4] triazine-6- 7.95 (s, 1H), 7.82 (sPCNuUsavdvoseylic
acid nethyl 1H), 7.51 (s, 1H), 7.12 ester (d, J= 8.6 Hz, 1H, 4.03 ~--O
(t, J= 7.8 Hz, 2H), 3.81 H3C (s, 3H), 3.18 (t, J=7.8 Hz, 2H), 2.67 (s,

3H, 2.19 (s, 3H H3C O~ [(nethylsul fonyl)am no] 1H NVMR CDCI 6 S-CH3
phenyl ] ami no] pyrr6l o (1%ninﬂ&—n&tﬂyﬂlpﬁ'hfoléﬂ,ﬂdﬂ)arbﬁxﬁﬁc 4cid dinethyl ester g
2,1-f]1[1,2,4]triazine-6- .- 7. Q9= ca i c.aci
bty 606 (i oty 2 SGfsibbrNELt b0 ot bl B ey FROBEEY HEVBF' S

2' ((JSHS IS : «I)m Wa%—&ddaa'(%ﬁn o‘imgl h S gf—&@?fﬁi[ngoqu#]])lf/lll*‘ (5’ I]%fI]J)t rl?ggri lr?emiél' g%(?ot%xyl i C
- ndazol - 6-yl am no) - 5- net hyl pyrrol of 2, 1- , - 6-
acid nethyld g@%ﬂ Pg&mgef fyoxyjampne0d Ong, 083 ymol)\ wasaddedrmset fllovestd by

Conpound E f I } NOJ d 6- 1 noi,ndazol 18 ny,
0.13 mml) i ?%ﬁ?lﬁr‘?ﬁf&iﬁ%}% ?’%S %}TFﬁ%P"G\ZE‘“ 3?352(?8%‘2 eP&Pellf%ﬁ s. The
m xture was Withpelr 2gdhosphsthédffed {16 nflh)3 Chis nrxttred Was extracied withi v0 A (4\/3&%0
purified by p L Ve Vi EHJJ 7 ‘%@&l{te soli1d (13 nm,
45 9% . [ MrH] @1“222@%%8‘!{1%%’%35%1‘%@ dg‘gg .055;'2% ¢ aﬁmﬂ,%ﬁ?_ 0By 7094 (d.
chromatography on silica gel eluting with 25-30% EtOAc in hexanes, 38 g (84%) of
10 Compound C was obtained as white solid. ESI [M+H] =213.1.
D. 5-Methylpyrrolo[2,1-f][1,2,4]triazin-4(3H)-one-6-carboxylic acid
methyl ester
Compound C (38 g, 179 mmol) was combined with formamide (400 mL) and

heated to 165°C for 6 hr. The reaction was diluted with water (5 mL), extracted with

15 EtOAc (3 x 10 mL), dried (Na,SO,), and concentrated. The crude material was
purified by washing with ether/hexanes (7/3) to provide 33.4 g (90%) of Compound D
as a white solid. ESI MS: [M-HJ = 206.0
E. 4-Chloro-5-methyl-6-carbomethoxypyrrolo[2,1-f][1,2,4]triazine
HsC Cl

T XN
MeO,C
P
20

Phosphorous oxychloride (2.5 mL) was combined with Compound D (100 mg,

0.483 mmol) and heated at 100°C overnight. The melt was allowed to cool to rt and
dissolved in EtOAc. The mixture was neutralized with aq. NaHCO, and extracted
twice with EtOAc. The combined organic washes were dried (Na,SO,), and

25  concentrated to provide 101 mg (93%) of Compound E. MS: (M+H)" = 226.6.

F. Example 2
A mixture of Compound E (20 mg, 0.09 mmol) and indoline (21 mg, 0.177
mmol) in CH,CN (1 mL) was shaken for 4 hrs. Then DMF (0.2 mL) was added, and
30  the crude mixture was purified by preparative HPLC to provide 12.2 mg (45 %) of

Example 2 as a white solid. [M+H]"=309.2; "H NMR (CDCL,): § 8.06 (s, 1H), 7.91 (s,
1H), 7.20 (m, 1H), 7.01 (m, 1H), 6.93-6.91 (m, 2H), 4.15 (t, /=7.8 Hz, 2H), 3.81 (s,
3H), 3.09 (t, J=7.8 Hz, 2H), 2.35 (s, 3H).
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J=7.4 Hz, 111), 7.68 (d, J=4.2 Hz, 111), 1H), 3.83
(s, 3H, 2.91 (s, 3H). 15 Exanple 8

5- Met hyl W0 p/84pg et hyl sul f onyl ) am no] phenyl ] am no] pyr r oPOT/UR)1149942]
[1,2,4]triazine-6-carboxylic acid nmethyl ester 0 O// NS~CH3 H3C HN H O
N O\ NNJ H3 20 Conpound E of Exanple 2 was dissolved in DM (2 nL), and
then 3- (nethyl sul fonylam no)aniline(54 ng, 0.3 mmol) was added. The
reaction mxture was stirred for 4 Exaniplek3-6argon at 25C. The crude
reaction mxture was purified by preparative HPLC. The materi al obtained
appeared to be a salt of the desired 25 conpound. The material was

di ssolved in Et OAc and washed with sat'd NaHCO3 R, Evaporating the sol vent

7.00 (dd, J=7.4, 4.2 H,

gave 24 ngy (40 %9 of Exanple 8. ME: H]+:|-£Bl7€ 2; 'H -42 WD 02/ 40486
PCT/ US01/ 49982 NWR (d- DMSO): 88.85| 8.14 (s, 1H), 7.95 (s, 1H),
7.55 (s, 1H), 7.38 (s, 1H), 7.84-7. 7.01 (d, J=8.0 Hz, 1H),
3.81 (s, 3H), 3.02 (s, 3H), 2.8 . anpie 9 5

4-[[ 3- (Am nosul f onyl ) phenyl ] am n met Hyl pyrrlol of 2, 1-f]
[1,2,4]triazine-6- carboxylic a steez0 ""Os HBCHNo,NH2 NO

ONN) 1CH3 10 Conpound E frof\Exanpl e 2 (20,
3- am nobenzenesul f onami de (23 nt¢H:0. 13 ol ) in
4 hrs. Eé/aporati ng the extracting solvent and purification by preparative
HPLC gave 8.6 ng (58 % of Exanple 9 as a solid. Ms: [M-H] += 362; 1H NWR
(d-DMBO): 6 9.08 (CempotidyhavihgliBie famulH]d), Whekin the giddp R, had thehalRs(iRted1H) ,

7.62-7.58 (1, Aife 1,7 wéte p@épare%ll_ﬁ)llowing the method of Example 2, using an appropriately-

0.09 mmol) was m xed with
(1 rL) and shaken for

selected amine compound in place of indoline in step F.

10 TABLE 1
Ex. [ R, Compound Name Data
3 3[3- MS: [MFH[=341Z;
H (Hydrazinocarbonyl)phenyl | 111 \pvR (d-DMSO): &
N Jamino]-5-methylpyrrolo | 779 (s 1H). 7.58 (5.
o “NH, [2,1-f][1,2,4]triazine-6- 1H), 108 (m,(%’H),
0 carboxylic acid methyl 6.72 (d, J= 8.1 Hz, 1H),
ester 5.23 (br s, 2H), 3.76 (s,
3H), 2.67 (s, 3H) )
4 4-13- MS: [M+H["=340.2,
H (Acetylamino)phenyljamin | 1r7 NMR (CDCL3): &
5% N-ch o]-5-methylpyrrolo 7.81 (s, 1H), 7.75 (s
- 3 [2,1-f][1,2,4]triazine-6- =1 (e "0
by 1H), 7.51 (s, 1H), 7.20
o) carboxylic acid methyl 7.07 (m, 3H), 3.80 (s
ester 3H), 2.84 (s, 3H), 1.90
(s, 3H)

5 Z(I-Acetyl-2,3-dihydro- | MS: [MFH["=366.2;
1H-indol-6-yl)amino]-5- 1H NMR (CDCl3): &
methylpyrrolo 8.14 (d, J= 8.6 Hz, 1H),
[2,1-f] [l,'2,4]t_r1azme-6- 7.95 (s, 1H), 7.82 (s,

/771! N carboxylic acid methyl 1H), 7.51 (s, 1H), 7.12
)§ ester (d, J= 8.6 Hz, 1H), 4.03
0 (t, J= 7.8 Hz, 2H), 3.81
H;C (s, 3H),3.18 (t,J=17.8
Hz, 2H), 2.67 (s, 3H),
2.19 (s,3H)
6 [ Hc o S-Methyl-4-[[2-methyl-3- | MS: [MFHT=390.2;
g [(methylsulfonyl)amino] 1H NMR (CDCl3): &
71& —CHj phenyljamino]pyrrolo 8.04 (brs, 1H), 7.95 (s,
~ N7\ [2,1-][1,2,4]triazine-6- 1H), 7.87 (s, 1H), 7.09-
H carboxylic acid methyl 6.99 (m, 2H), 3.82 (s,
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15 3.81 (s, 3H), 2.84 (s, 3H Examples 10-14 R5 ,,~ ZRA H3IC ON\ N~ O
\CH3 (le) 20 Conpounds having the formula (le), wherein the groups Z, R4,
and R5 t ov@vhiend86 have the values listed in Table 2, were peepased9sol | owi ng
the nethod of Exanple 9, except instead of 3-am nobenzenesul fonam de, an
appropriately-selected amnao conpound was used. 25 TABLE 2 -43 WO
02/ 40486 PCT/ USD 1/49982 Ex. - a [offfbun ame Dat a -n»g,-"&lé,%ﬁoiz;gw),z.w N~, ~H3
[ (Butyl aminp)sul fonyl] NVR (CDC13)} 6 8.07 (s, HN S|pheéMiZentP-s-| 1H),
[ Va Y

7.97 (s, , 785(s7—" O —nethytpyrroto—tH—7F84—"7F82(m1H)
[2,1-f][1,2,4]triazine-6- 7.58 (d, J=8.0 Hz, ~1H),~ carboxylic acid nethyl
7.49-7.45 (m 2H), 3.82. ester (s, 3HEXampdsls 89 (m 2H), 2.81 (s, 3H),
1.44- 1.18 (mﬁmlrl)ndaeomylmino)lsimékhmgr&tb[zsihi?;[14}2,4}triaiia@-<6tlca@wxy1icl\d\éid +
4- et hyl phenyl ] am no] - NVR (CDC13): 6 0 S 5-meth 1 rrolo y py 1H),
7.91 (s, 1H), 6.97 (d, HN --NH2 [2, TFPYhesters) ¢ i azine-6 J=7.8 Hz, 1H),
6.31 ( cdarboxylic acid nethyl 1Hz 1H),, 6.23 23 (d, , J=7.8 .8 Hz,

N\
N/
HsC HN H
O%N
A
CH3

A mixture of Compound E from Example 2 (20 mg, 0.09 mmol) and 6-
aminoindazole (18 mg, 0.13 mmol) in CH,CN (1 mL) and DMSO (0.5 mL) was
10  shaken for 4 hrs. The mixture was filtered, washed with CH;CN, and the crude
material was purified by preparative HPLC to provide Example 7 as a white solid (13
mg, 45 %). [M+H]'=323.1; '"H NMR (CDCL,): & 8.37 (s, 1H), 7.99 (s, 1H), 7.94 (d,
J=7.4 Hz, 1H), 7.68 (d, J=4.2 Hz, 1H), 7.00 (dd, J=7.4, 4.2 Hz, 1H), 3.83 (s, 3H), 2.91
(s, 3H).
15 Example 8
5-Methyl-4-[[3-[(methylsulfonyl)amino]phenyl]amino]pyrrolo[2,1-
f][1,2,4]triazine-6-carboxylic acid methyl ester

o)
o%s/’/
N/ \CH3
o}—%jAN
\_~_
(o} SN

\CH;,

20
Compound E of Example 2 was dissolved in DMF (2 mL), and then 3-
(methylsulfonylamino)aniline(54 mg, 0.3 mmol) was added. The reaction mixture was

stirred for 4 hrs under argon at 25°C. The crude reaction mixture was purified by
preparative HPLC. The material obtained appeared to be a salt of the desired
25  compound. The material was dissolved in EtOAc and washed with sat’d NaHCO,,.

Evaporating the solvent gave 24 mg (40 %) of Example 8. MS: [M+H]"'=376.2; 'H
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ester 1H), 4.22 (t, J=7.7 Hz, 2H), 3.84 (s, 3H), 2.84 (t, J=7.7 Hz, 2H),
2.55 (s, 3H). H-T-TF-TTEe-tylam no)-3 M5: - LMrHt- = 341.2; N /CH3

pyri di nyiWant/#age 5- NVR (d-DVBO): 6 10.51 ~,( met hyl pyr POT/OS¢#49982H) , 8. 87
(s, 1H), 8.53 HN[21f][124]triazine6 (s, 1H), 8.14-8.01 (in, HN
ester carboxylic acid nethyl 3H), 7.93 (s, 1H), 3.80 (s, 3H), 2.83 (s, 3H),
2.32 (s, 3HMRG-DMSQjiet8.8% (s 1NE:8. 1 (s, BB 735 (5, 1H)CV-I§5;Q$191|@J73&(SJGH)5 NMVR

7.5 (s, 17 27 EOPLPY SR Ty o3 Ee 0 L AT ool

met hyl Hz, 1H), 6.82 (d, J=8.6 ester Hz, 1H), 3.84-3.82 (3s, 9H), 2.88 (s,

3H) i y ro- -oxo- Do+ 324.2; |H pdpzol -2-yl)-5 NMR (CDCL3): S
9.65 (s, _ meth yr.rol o[
f1[1, 2, 4]tria HS (émlmulfom)@heayll@anESmeth[glmrbole%bﬂi&%krww—%t hyl

lH) 7.42-7. 37 (m 2H) est er zarbﬁxﬂlcla?cldmetﬂyﬂ)estes 86 (S 3H) 2.84 (S
3H -f 5 LMrHI+ _ 366.2; HN O (Am nocar bonyl)-2,3- NVR (CDC13/CD3CH): O
di hydr o-2-oxo-1H 6 7.92 (s, 1H), 7.76 (s, indol-3-yl]-5- 1H), 7.48 (d,
J=8.0 Hz, NH2 nethylpyrrolo[2,1- 1H, 7. 1H), 7.05 (d,
f]1[1,2,4]triazine-6- J=8.0 Hz, 1H), 3.82 2 boxylic acid nethyl 3H),
2.25 (s, 3H) ester -44 WO 02/ 4048§|£CT/H NHZExarrpl e 16

10 Compound E from Example 2 (20 mg, 0.09 mmol) was mixed with 3-
aminobenzenesulfonamide (23 mg, 0.13 mmol) in DMF (1 mL) and shaken for 4 hrs.
Evaporating the extracting solvent and purification by preparative HPLC gave 8.6 mg
(58 %) of Example 9 as a solid. MS: [M+H]"= 362; '"H NMR (d-DMSO): & 9.08 (s,
1H), 8.18 (s, 2H), 7.98 (s, 1H), 7.91-7.89 (m, 1H), 7.62-7.58 (m, 2H), 7.42 (s, 2H),

15  3.81(s, 3H), 2.84 (s, 3H)

Examples 10-14

CHj {e)
20
Compounds having the formula (Ie), wherein the groups Z, R,, and R; together
have the values listed in Table 2, were prepared following the method of Example 9,
except instead of 3-aminobenzenesulfonamide, an appropriately-selected amino
compound was used.
25
TABLE 2
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4- (2, 3-Di hydr o- 2- oxo- 1H-i ndol
[1,2,4]triazine-6-
CH3 A sowobw#4ed oxi ndole (5.32 g,

carboxylic acid nethyl

ester
40 mmol )

-3-yl)-5-nmet hyl pyrrol o[ 2, 1-f]
5HN OHIC OIN N ON
in THE (150 RCY/UsoidoBi- ( 35

0 mn,
nd E

ne, and
whi ch
d as

. 86

J ON

n pl ace

m) was deoxygenated by purging with argon. This m xture was placed in an
i ce bath, and QO NaH (60%in oil, 1.7 g, 42 mml) was added. After 3
4- Chl or o- 5- Pehy 1% sar bonet hoxypyf FB’i“Bf‘Q‘dﬂV"T'T‘[ 1,2, 4]j)i"ia| azi ne (CorrpOL
of Exanple PIO(B- 38 TS5 minot ) WagEadded. After J.MBF[
resulting mxtufe eunr al i zed W(Bhyhméto)sulfomyd] d Nﬂlﬁ%;((%ﬁ‘
removed in yacup.uy r e was dpl?;sriﬂane@b]ﬁﬂ DCM )g?ss
dried (MySOt). [Thel.sol @ti®dn was conS ﬁ ‘d t.0 01H)d7843818d(hﬁ
was triturated With DCM and di et hy cicglaggga'rd ”iﬁfé(dt J=t8l0eHr,d our
an orange solifl (3.5 g, 72%. I\/S}_% Gy e aokbmethy
(s, 1H), 7|74 (s, 1H), 7.37 (s, 1H, 7.19 (d, J=7. -289(}0
J=7.6 Hz, 1H), F.10 (t, J=7.6 Hz,|1H), 7.06 (d, J— ?;}?_
3H), 2.34 (s, 3H). 20 Exarrple 17
4- (2, 3- D hygTp-B-0x0- 1F] nqﬁzm B
[1,2,4]triaginer6- car@oxyl c aci d 4ratethylphast]eninbN | H3& N
CH3 25 -45 WD 0p/ 40486 01/ 49P8methipsimploe 17 bgy)eﬁvp )9@@17
fol I owi ng the method\of me 16| [Zelxﬂ!é&s“]@la?ln?jézo JIGTE, WER 633 @ |
of oxindol el [MrH +=r824; % H NWR ([ ylic gg1d methyl % 223 Ed 1=7.8 Hz,
, 4.22 (t, J=7.7 Hz,
2H), 3.84 (s, 3H), 2.84 (t,
J=7.7 Hz, 2H), 2.55 (s,
3H).
12 4-[[(()1-(Ai:]etylam1no)-3- MS: [MFH[T=3412; TH
Hy pyridinyljamino]-5- NMR (d- .
7 (d-DMSO0): 5 10.51
I \S methylpyrrolo (s, 1HD), 8.87 (s, 1H), 8.53
~ [2,1-4][1,2,4]triazine-6- | (s" 117)’ §.14-8.01 (m
carboxylic acid methyl 3111) 7’93'(5 li-I) 3.80 (s
ester 3H), 2.83 (s, 3H), 2.32 (s,
3H).
13 - 4-[(3,4-Dimethoxy- MS: [M+H[=343.2; tH
/@ o ﬁ?eet‘ﬁ?ﬁfy‘?r‘é‘f’(ﬂs Il\IMR (CDCl3): §7.91 (s,
.. , 7.85 (s, 1H), 7.21 (s,
[2,1-f](1,2,4}triazine-6- 1% 7.00 gld J=)8.6 2.%8
carboxylic acid methyl | {3, ’lH) 6 82’(d J=8.6
ester Hz, 1H), 3.84-3.82 (3,
9H), 2.88 (s, 3H)
14 élli_&2,3(-iD1h]ydro-l.;a-oxo- MST [MFH[T=324.2; 1H
-indazol-2-y1)-5- NMR (CDCl3): § 9.65
methylpyrrolo|2,1- 1H), 814 s, 31)H), 7.85 g’,
N f][1,2,4]triazine-6- 1H), 7.48 (d, J=8.2 Hz
\ carboxylic acid methyl lH), 7.42-7737 (m ZHS
M,E‘,w ester 7.14-7.12 (m, 1H), 3.86
(s, 3H), 2.84 (s, 3H)
15 45- MS: [MFH[=366.2; IH
HN o (Aminocarbonyl)-2,3- | NMR (CDCI3/CD30H):
dihydro-2-oxo-1H- 87.92 (s, 1H), 7.76 (s,
o indol-3-yl]-5- 1H), 7.48 (d, J=8.0 Hz,
b, NH, | methylpyrrolo[2,1- 1H), 7.25 (s, 1H), 7.05 (d,

f][1,2,4]triazine-6-
carboxylic acid methyl
ester

J=8.0 Hz, 1H), 3.82 (s,
3H), 2.25 (s, 3H)
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8.16 (s, 1H), 8.02-7.99 (m 2H), 7.83-7.81 (m 1H), 7.58-7.54 (m 1H), 7.46
(s, 1H), 3.87 (s, 3H), 2.66 (s, 3H. 5 Exanple 18

4- (2, 3- DWW dr/ep4Be et hyl - 2- oxo- 1Hi ndol - 3-yl ) - 5- net hyl pyr r BCDOUR®@/4098210 f ]
[1,2,4]triazine-6-carboxylic acid nethyl ester HBC OH3C ON O\ N~ N
\CH3 To a OC m xture of NaH (60% 5 ng, 0.106 nmmol) in DWMF (0.5 nlL) was 15
added N-net hyl oxi ndole (22 ng, 0.15 mml). The reaction m xture was stirred
for 10 mn. at 0C. Conpound E of ExabpimpR 1622 ny, 0.10 mmol) in DMF (1

m.) was added J hO ! stitred fqr 1 h.at 25C and
then quenched %G(%’Eﬁ)I%ﬁﬁ%'%ﬁ)%g%%ﬁﬁledag't}@E?Tmﬁtﬁi'@ﬁ’%r&(ﬁﬂgzgéaﬁgﬂém \aﬁl&e'e%d with
Et OAc. The conbined extracts wearbonylicabid Neezlyd4pternd purified by
preparatiqve HPLC to provi de Exanple 20 18 as a yellow solid. M5: [MtH +=
337.2;"H NWR (CDC13): 8 7.90 (s, 1H), 7.40 (s, 1H), 7.16 (m 2H), 7.02 (t,
J=7.6 Hz, 1H), 6.90 (d, J=7.6 Hz, 1H), 5. 2 H, 3.86 (s, 3H, 3.36
(s, 3H, 2.37 (s, 3H). Exanples 19-24 2 02/ 40486 PCT/ USO1/ 49982
R5,,"" ZR4 HBC ON O NO\CH3 (le) Coff pfavi ng the formula (le),
wherein the groups Z, R4, and R5 tod®€her |have the values listed in Table
l e 18, 5 except instead of
oxi ndol e, an appropri atel y-substi N\t ed e was used, and for Exanples
19 and 20, 2, 3-di hydro-2-oxo-1H bgnzi R dazol/(40.2 ng, 0.3 mmol) and

(et hyl sul f onyl ) am no] - 2- oxo- | H-i?\dol e (90Ng, 0.4 mmol) were used,
respectively, in place of oxindol®s After purification by preparative
HPLC, the desired material can

A solution of oxindole (5.32 g, 40 mmol) in THF (150 ml) and DMF (35 ml)
was deoxygenated by purging with argon. This mixture was placed in an ice bath, and
10 NaH (60% in oil, 1.7 g, 42 mmol) was added. After 30 min, 4-Chloro-5-methyl-6-
carbomethoxypyrrolo[2,1-f][1,2,4]triazine (Compound E of Example 2) (3.38 g, 15
mmol) was added. After 1 hr at rt, the resulting mixture was neutralized with acetic
acid. The solvent was removed in vacuo. The residue was dissolved in DCM, washed
with brine, and dried (MgSO,). The solution was concentrated to a solid residue
15 which was triturated with DCM and diethyl ether to afford the title compound as an

orange solid (3.5 g, 72%). MS: [M+H]"= 323.1; '"H NMR (CDCl,): & 7.86 (s, 1H),

7.74 (s, 1H), 7.37 (s, 1H), 7.19 (d, J/=7.6 Hz, 1H), 7.11 (t, J=7.6 Hz, 1H), 7.10 (t,
J=1.6 Hz, 1H), 7.06 (d, J=7.6 Hz, 1H), 3.84 (s, 3H), 2.34 (s, 3H).

20 Example 17
4-(2,3-Dihydro-3-oxo-1H-indazol-1-yl)-5-methylpyrrolo[2,1-f][1,2,4] triazine-6-
carboxylic acid methyl ester

25
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be coll ected, concentrated, and neutralized with ag. NaHCO3 or desilyl ated
with 10 tetrabutyl amoniumfluoride. TABLE 3 EX _ZR445 Conpound Nane Dat a
4- - 1 yW0024m@80- 1H NVR (CDC13): 6 HN 1H benzi m dazol - 1PgT/Us018193%2 ( s,
1H), 8.32 (s, 1H), 5-nethylpyrrolo[2,1- 7.95 (br, s, 1H), 7210

f1[1, 2, 4]tr|a2| ne=

2.51 (s, e ey ai)ovélwa{?gepﬁreg?qlﬁqvﬂ,ég %ﬁé‘%ﬁ?%%{# %g? el &y;l
(s1iH),17. 69|§ Mlﬁ&%dw%&égldﬁdmwo\gg\@ﬁQMﬁNIi iy lne3)6§ ?2 H

5- et hyl pyrrol o é

3H), 2.87 (s8.18K, 11D, 892- 7<~9&r(m>2ﬁ); ‘683014 (metlEI 7.5%-7.531m, 1B317%46 (s, PH), o HN
nosu ony337(s I‘gIH) 2664985, "NHZ 2,3-di hydro-2-oxo-1H NWVR CD CD 6 8.05
/ s indol - 5-7°(s, "1H) 7.83 (s, IH), 7.65 0 meth 1 rrolo 2 1 v fJ |
4] tri-azi ne 6 (d J=8.2 Hz, 1 H), 7. 07 carboxylic acid nmethyl (d,

3 Hz, 2H), 3.84 ester (s, 3H, 2.28 (s, 3H. HNOH 4-L2 , - 1y ro- -
Ms: -1 =; 11-1 \1'N ~oH hydroxyethyl)am no]sulf NVR (CDC13/CD3CH): 10
onyl ] - 2-oxo- 1 Hi ndol -3 yl]-5-net hyl pyExahpled81- 6 7.84 (s, 1H), 7.55 (s,

11,720 (5. 1n "Gy e SofFa ol gy sSayRpYH GRS G5 1Y

J=7.4 HA0 2H), 2.77 (t, fhi1:2, 4 tiipzine-6- -carboxylic acld methyl ester

To a 0°C mixture of NaH (60%, 5 mg, 0.106 mmol) in DMF (0.5 mL) was
15  added N-methyloxindole (22 mg, 0.15 mmol). The reaction mixture was stirred for 10

min. at 0°C. Compound E of Example 2 (22 mg, 0.10 mmol) in DMF (1 mL) was

added. The reaction mixture was stirred for 45 min. at 25°C and then quenched with
pH 7 phosphate buffer. The mixture was extracted with EtOAc. The combined
extracts were dried (Na,SO,) and purified by preparative HPLC to provide Example

20 18 asayellow solid. MS: [M+H]"=337.2; 'TH NMR (CDCL,): & 7.90 (s, 1H), 7.40 (s,
1H), 7.16 (m, 2H), 7.02 (t, J=7.6 Hz, 1H), 6.90 (d, J/=7.6 Hz, 1H), 5.28 (s, 1H), 3.86
(s, 3H), 3.36 (s, 3H), 2.37 (s, 3H).

Examples 19-24

25
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2H), 2.20 (s, 3H. CH3 + HN o 1 [(D nethyl am no)sulfon N~ NVR (CDC13): 8
9.56 (s, s CH3 yl]-2,3-dihydro-2-oxo- 1H), 8.05 (s, 1H), 7.65 11
1H i ndol M0y2/30486 nethyl pyrrolo[2,1- 7.54 (m 3H), 7.15 (BCT/US01/49982

f1[1,2,4]triazine-6- J=8.2 Hz, 1H), 3.87 (s, carboxylic acid nethyl (H ,'
2.73 (s, 6H), 2.43 ester CH3 4- , - | y ro- - _[(nethylam no)sulfonyl] NWR
(CDC13/ CD3OH): HN 0 s -2-oxo-| Hindol - 3"5”\]\//34 ~NH 8 7.98 (s, 1H), 7.76
(s, 0 5-methylpyrrolo[2,1- 1H), 7.5#,¢s, Z°7.31 (d,

f]1[1,2,4]triazine-6- J=7.6 Hz, : carboxylic acid nmethyl J=7.6
Hz, 1H), 3.82 (s, ester 3H), 828 (s, (s, 3H). Exanple 25 5
5-Met hyl -4-(1, 2, 3, 4-t et rahydr o- |Nnyl)pyrrol o[ 2, 1-f]
[1,2,4]triazine- 6-carboxylic ac} ester ON H3C\\N OC-- N O
N~J I1CH3 10 Exanpl e 2, Conpo AN innol) was stirred with

1, 2, 3,4- tetrahydroqui noxalin-2-\%(rl]_le (44.4 nmg,” 0.3 nol) in DV (0.5 nL) for
1 hr at 50C. Witer was added, the resulting €8)id material was
coll ected, washed with water, and dried. The material was triturated with

MeCOH, flltered and drle galnt provi de 20 (59% of Exanple 25 as a
white solid. 'H- ymgéhffafoz@u@dl@ Vzhere}ﬁ”ﬂ%soupsrz,l&, PR tegetier)
6.83 (br s,

B, thélvﬁﬂes(l%te(ﬁﬂ)"ﬂab& 3 vk S prepifed fAlo¥ng the methdd oflExfanils 183H) -
-48 WO 024 40é>§(:gptﬁ%egc§ Ofl oxm(?o%e an appranategy substltuted oxindole was used, and for
Examples 19 and 20, 2,3-dihydro-2-oxo-1H-benzimidazol (40.2 mg, 0.3 mmol) and
(methylsulfonyl)amino]-2-oxo-1H-indole (90 mg, 0.4 mmol) were used, respectively,

in place of oxindole. After purification by preparative HPLC, the desired material can

be collected, concentrated, and neutralized with aq. NaHCO, or desilylated with

10 tetrabutylammonium fluoride.

TABLE 3

Ex.

~LRR;

Compound Name

Data

19

3@

4-(2,3-Dihydro-2-ox0-
1H-benzimidazol-1-yl)-
5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxylic acid methyl
ester

IHNMR (CDCl3): &
8.37 (s, 1H), 8.32 (s, 1H),
7.95 (br, s, 1H), 7.21-
7.10 (m, 4H), 3.88 (s,
3H), 2.51 (s, 3H).

20

4-12,3-Dihydro-5-
[(methylsulfonyl)amino]
-2-0x0-1H-indol-3-yl]-
5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxylic acid methyl
ester

IH NMR (CD30D): &
7.99 (s, 1H), 7.69 (s, 1H),
7.04-7.02 (m, 2H), 6.92
(d, J= 8.8 Hz, 1H), 3.86
(s, 3H), 2.87 (s, 3H), 2.39
(s, 3H).

21

| _NH,

SeOS

4-15-(Aminosultonyl)-
2,3-dihydro-2-oxo-1H-
indol-3-yl1]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxylic acid methyl
ester

MST[M-HJ = 400.1; 1H
NMR (CD30D): & 8.05
(s, 1H), 7.83 (s, 1H), 7.65
(d, J=8.2 Hz, 1H), 7.07
(d, J=8.3 Hz, 2H), 3.84
(s, 3H), 2.28 (s, 3H).

22

HN o X
S~ \/\OH
° b

ke

4712,3-Dilydro-5-[[(2-

hydroxyethyl)amino]sulf
onyl]-2-oxo0-1H-indol-3-
yl]-5-methylpyrrolo[2,1-

MS: [MFH[=446.2; tH
NMR (CDCl3/CD30H):

§7.84 (s, 1H), 7.55 (s,
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4- (2, 3-Di hydr o- 2- oxo- 1H-i ndol
[1,2,4]triazine-6-
sol uti on v oExaspl e 16 (3.3 g,
sol uti on,

(1IN ag.
wi th argon.
10 and conc
concentrate
wat er, and

[ MtH] += 307
2H), 6.94-6
4-(2,3-Di hy
[1,2,4]tria
H3C) 20 A

pr opanedi oi
nmol ) was c¢
and stirred
the next re
1- Phenyl net

10

15

The

10.
200 i),

reaction mxture W

2 mol )

q hpat ed tn 60QC

-3-yl)-5-nmet hyl pyrrol o[ 2, 1-f]

carboxylic acid HN OH3C OIN ON N 5\H To a
in MeOH (600 nipCwasoraogted KOH
and the m xture was deoxygenated by purging

for 20 hrs. then

entr

dri e
1,
86

dr o-

d HG

ated to about 50 mnif
to pH 4. The yel|
d in vacuo to affor
H NVR (CD3CD): 8
m 2H), 2.45 (s, 3H)

[;hﬁ %]]10 aalcﬁ me%h}yia S

the title conp
7.94 (s, 1H),

15 Exarrple 27
-5 nethoxvpvrrol

Ws’f%

3 3 /t)
2.71 {'(I:DJ—7 4 }Mf
2H), 2.20 (s, 3H).
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e

7P e

C ac
Db
at

act i
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2- 0x0-1 H-i ndol - 3-vl
V| i c i d
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Ky
1 hr. The

pn. -49 WO 02/ 40486
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Qﬁ'oﬁﬂ r°|5ne et h
E AGXYIBRE qne e
ci]pgxn]traﬁnérai erial
da®bAYIBOHLIABaBA
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id dl)et hyI ester
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hyl -
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HN LA

° b
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4-12,3-Dihydro-5-
[(methylamino)sulfonyl]
-2-o0x0-1H-indol-3-yl]-
5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxylic acid methyl
ester

MS: [M-H[ =417, TH
NMR (CDCl3/CD30OH):
§7.98 (s, 1H), 7.76 (s,
1H), 7.54 (s, TH), 7.31 (d,
J=7.6 Hz, 1H), 6.85 (d,
=7.6 Hz, 1H), 3.82 (s,
3H), 2.28 (s, 3H), 2.21
(s, 3H).

Example 25

ool ed

tth
VS:
{10 (m

N ON
30

nmol )
y for

5-Methyl-4-(1,2,3,4-tetrahydro-3-0xo0-1-quinoxalinyl)pyrrolo[2,1-f][1,2,4]triazine-
6-carboxylic acid methyl ester

3H),

O

HsG
0}—%?')\'\'
SN

\CH3

Example 2, Compound E (23 mg, 0.1 mmol) was stirred with 1,2,3,4-
tetrahydroquinoxalin-2-one (44.4 mg, 0.3 mmol) in DMF (0.5 mL) for 1 hr at 50°C.

Water was added, and the resulting solid material was collected, washed with water,
and dried. The material was triturated with MeOH, filtered, and dried again to
provide 20 mg (59%) of Example 25 as a white solid. "H NMR (d-DMSO): & 8.30-
8.25 (m, 2H), 7.12-7.03 (m, 2H), 6.83 (br s, 2H), 4.38 (s, 2H), 3.73 (s, 3H), 2.49 (s,

1.72 (s, 3H).
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To a suspension of NaH (60%in oil, washed with hexanes, 500 ny, 12.5

nmmol) in toluene (10 nL) was added Conpound A (3.63 g, 10 mmol) in tol uene
(30 5 mLwadpropaBse at 50C. After 2 hr, the m xture was poREEHSIINMIOB2 ce
water and acidified with 1 Nag. HCl. The m xture was extracted three
times with Et OAc. The conbi ned organj' C ex}rgcts were dried (MJSH4) and
concentrated in vacuo. The crude nateE purified by chromat ography
on silica gel &42B3iDihydré-R-DOIMHEIANI-3-yi)Senathgipyireolo[2 B[ Le,4RritRing-€-85%) of
Compound B as a pink oil. 10 C car S

1- Phenyl et hyl - 3- met hoxypyrrol e- 2, 4- di E%’Pﬂ}fﬂﬂq c acid diethyl ester
Conmpound B (634 ng, 2 nmmol ) was stirred in acetone for 10 hrs at rt with
met hyl iodide (300 ng, 2.1 mml) and K2C03 (50Q _ng). The m xture was
filtered, concentrated, and purified by HN+g qgr aphy on silica gel
eluting with 33% Et OAc 15 in hexanes t g‘A&o #70 nmg (71 %9 of Conpound C
as a gel. D. 3-nethoxypyrrol e-2,4-dil§§r boxyti c~aci d di et hyl Conpound C (27
g, 81.5 mmol) in EtOH (1 L) was nmixed with|Pd/C (10% 4 ¢g) and amoni um
formate (28 g) and hydrogenated a% 40 fssi~atpp0C for 18 hrs. The reaction
m xture was cooled to rt, filtered ;w\ goncgntrated. The crude material 20
(brown oil) was purified by chrongtograp silica gel eluting with 25%
Et OAc in 5hexanes to provide 13 g Y;66% of tan solid. E

1- Ami no- 3- met hoxypyrrol e-2, 4-di carboxylic acid diethyl ester To a stirred
suspensi on of NaH (60%in oil, 1.76 g, 70 mmol) in DW (350 nL) under
nitrogen at 0 C wde azgtisigndi &pampls 1 (83 gitl0@mumbl)do Mbefdih 6 wlBwgs 54 25
mmol ) in DWVF ' Q1 0D, ] ' ' DMF (750
R e e D e e A S e R iy LA
added and t pergirpaeith argoni {he teactios mivtluewed Heatedas 60Ok R0 hiY, tieh doleds, the
m xt ure s _concentr at nd e.residue.diluted.wih water (1 nd -
extract et wi ?%‘P%{I’éﬁ{&trﬁ%‘g% a%ﬂ)lt. 5 dﬁﬁ% g@’ﬁﬁ?sﬁ@ﬁ %?ngﬁml’éé\&tmﬂﬂ ﬁﬁchn‘éﬁﬁt?é%@iﬂéd
(MyS™4), conpHEnt rEteecklloarsblid wasfcoBettdaly washedhwitmahiegraag dyied i wickib ¢@ gel
eluting with 20% Ft QAc in hexanes to provide 13 ¢ %931:?; of solid. F.

4- Hydr oxy- 5- AEe1dks Hile peynpoynsl (2.5%g, 92%) 2 MS«{IM+H nd061c a DARER:0R%id et hyl
ester Conpound4ks (13507, i ! 449! i f0 i (1 nm) and
35 heated at m%8 Clﬂ?7ggﬁ?’gg%g@égc%gﬁ§’% 3?% @\?\fégﬁt):’o%f%gp%lgfrt and
diluted with -50 WO 02/ 40486 PCT/ US01/ 49982 water (5 mL). The solid which
formed wes collected, washed with watExampra@7dried to provide 70 ng (76%

of Conpound I:'4—(2,3-Dihydro-Z-oxo-lH—indol-3-yl)-5-methoxypy1rrolo [2,1-f][1,2,4]triazine-6-
carboxylic acid ethyl ester

20
A. [[(2-Ethoxy-2-oxoethyl)(phenylmethyl)amino]methylene]
propanedioic acid diethyl ester
N-benzylglycine ethyl ester (5.79 g, 30 mmol) was combined with diethyl

ethoxymethylene malonate (6.48 g, 30 mmol) and stirred at 120°C for 1 hr. The crude

25  material was used directly for the next reaction.
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G 4-Chl oro-5-net hoxypyrrolo[2,1-f] [1,2,4]triazine-6-carboxylic acid
ethyl ester CH3 0/ HB HN~ 1 OH 5 EtQ C\ NON J Phosphorous oxychl ori de
(1 nL) wasoevsidseed with Conpound F (23.7 ng, 0.1 nmol) ROTUREAeRE at
reflux for 2 hrs. The nelt was allowed to cool to rt and phosphorous

oxychl ori de was rgnove nr agorator. .1 . Exanpl. e 27 To a
sugpensi on of Nal—iﬁ( 600? Iﬁ‘f“?ﬂg“&wllf'mr‘)"yi’ﬁ“’ﬂé’(‘%‘Fﬁ.""’gﬁé‘ aad diethyly i ndol e
(133 ng, 1 mol). The edection nmxture was stirred for 20 mn. at rt and
Compound G (0.1 1) iLrred s at 25C.
The 15 crude mat gqrf? alsuﬁﬁm%g(rg?gr c@g% lgP Q’I&B\Y‘@thaﬁ‘@qsoﬁ(g%’dﬂgé

chr omat ogr apimmabhin tglUlenc;élOgaL) Whmddﬁg Gmtmuﬁd O3B, po ook irbtobuemy (6% of

I S it e o
3H), 1. 3%ithmN 3f)HCR OT@(IQWLIII@ v eRtrddédihtecdimds Wittt PRYAY.! TRs combined

(s,

thyl sul fo |
52 ATt ffaz?ﬁ%én%aegﬁﬁﬁ%y@ g MBSt s e The e miterialy | g
H O N\ N whspirifdbpérdmamgsphybn elhca)gellzbhﬂmgl witlp 5 EtOrc ib hexamled td N

pyridine (1 fﬁc}%ud%b ﬂ&ggg@r% %ﬁoﬁ%mﬁnﬁ%mﬁ gﬁrret hyl sul fonyl )aniline (4.4

L, 87 nol reac was stl for 1 hr at 0C and then

war med tB 25C andCst i rildﬂlellmknﬁthhl*%mﬂth@@tp)’(ﬂﬂe-lﬂidimb@’zyldo21486 diethyl
PCT/ US01/ 49982 inL) wagepdded and the mixture was extracted with EtOAc (3

x 5 m). The conbi ned ani c extracts were washed wth water (10 niL) and
brine (10 mL) and® ampeanc{gr(é%@g) 2 mypel) Wwé*rqéa@@ﬁ@tamefﬁaéobcﬁratﬁ‘@ahby

chr omat ogr aphgthghioglide (60 g, 26! minoNgnd K,CO, (500 mg). The mixture was filtered,
concentrated, and purified by chromatography on silica gel eluting with 33% EtOAc

15  in hexanes to provide 470 mg (71%) of Compound C as a gel.
D. 3-methoxypyrrole-2,4-dicarboxylic acid diethyl
Compound C (27 g, 81.5 mmol) in EtOH (1 L) was mixed with Pd/C (10%, 4

g) and ammonium formate (28 g) and hydrogenated at 40 psi at 90°C for 18 hrs. The
reaction mixture was cooled to rt, filtered, and concentrated. The crude material
20  (brown oil) was purified by chromatography on silica gel eluting with 25% EtOAc in
hexanes to provide 13 g (66%) of tan solid.
E. 1-Amino-3-methoxypyrrole-2,4-dicarboxylic acid diethyl ester
To a stirred suspension of NaH (60% in oil, 1.76 g, 70 mmol) in DMF (350

mL) under nitrogen at 0° C was added dropwise a solution of Compound D (13 g, 54
25  mmol) in DMF (200 mL). After 30 min, the mixture was diluted with DMF (750
mL), and then diphenyl phosphoryl hydroxylamine (15.7 g, 67.4 mmol) was added
and the reaction mixture was allowed to warm to rt. After 6 hrs, the mixture was
concentrated and the residue diluted with water (1 L) and extracted with EtOAc (3x1
L). The combined organic extracts were dried (MgSO,), concentrated, and purified by
30  chromatography on silica gel eluting with 20% EtOAc in hexanes to provide 13 g
(93%) of solid.
F. 4-Hydroxy-5-methoxypyrrolo[2,1-f] [1,2,4]'triazine-6-carboxylic
acid ethyl ester
Compound E (100 mg, 0.39 mmol) was combined with formamide (1 mL) and

35  heated at 180°C for 6 hrs. The reaction mixture was cooled to rt and diluted with
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with 2% MeOH in chloroformto provide 6.9 ng (30% of solid. M5 [MtH += 5
390.2; "H NWR (CDC13): 6 7.93 (s, 1H), 7.86 (s, 1H), 7.77 (s, 1H), 7.35 (d,
J=8.2 HzwWOou48¢. 27 (s, 1H), 7.18 (d, J=8.2 Hz, 1H), 6.2BCT/ES01149982 3. 82
(s, 3H), 3.03 (s, 3H), 2.86 (s 3H), 2.24 (s, 3 Exanpl e 29 10

I
O L 1 L L vt o
To a sol uti oproofdeEZ0any (9200 Cénpand®. 09 nmol ) in 1, 4-di oxane (0.6 nL) 15

i phenyl phosphor v az A e By oiER R 2 e ritarppsviid agd 1

mol ). The reaction wethyhestered at 50C for 15 hrs. The mi xture was

concentrated in vacuo and chromatographed djregfly on silica gel eluting
with a gradient of 2-5% MeOH in chl orofor provide 8 ng (50% of an

i nternedi ate product as a white soli d./c*QQNamgpr ous oxybrom de (5 eq.)
was conbined with this internediate (: , 0.054 mol) and heated to 60C

for 20 mn. The nmelt was poured |Q(;o ter and extracted with Et OAc (4
X 5 m). sThe extracts were washed Wi 1 g NaHCO3, dried (Na2SOQ4), and
concentrated in vacuo. The residue was dissolved in a mxture of CH3CN
(0.5 nm.) and DM:eé]gql m.), and then 5-am no-o-cresol (10 ng, 0.081 nmol) 25
was added. The r spberops axyshlorided ] sli)rwascombinedivgitit ComgewndsF (a7 atg, 25C.

Sol vent  wasp, H%EBUB%& ﬁea\{@&&{%ﬂﬁb@ﬂ)rtzhﬁs cm%m%%u&kemsco%y{d&%@i by

rotary chromgto glp Hg/ ﬂ mmsilica gel plate eluting wth 2% MeOH in
chl orof ormt BPY PRE ]fqr‘tdFé"aséﬁ%Yﬁgr%l Q&Y eYareRiQ: | (5 ng, 13%. MS:
[ MtH] += 1414, HNI\/R(CDClS) 8 7.94 (s, 1H), 7.82 (s, 1H), 7.41-7.34 (m

5H) 717714(rrHlH) hudfs 7z 02 (m 1K), 6.93 30 6.90 (m 2H), 6.44 (s,
1H). 5.23 (s, 2H 2 15%¢® . -52 WD 02/ 40486 PCT/US01/49982 Exanpl e
30 4-(2,3-Di hydroT@arsmmymoﬁoﬁNaHi(ED%y#éth b.1[r2mah)dj TR (1mid) wasSaddei - 5- -

”Et hyl pyrrol @ligdcks (1931mg; PhiidIPZ G e 8aoR RN ks RFhd ARSI Win &3 18MmaN OB

Compound G (0.1 mmol) was added. The reaction was stirred for 2 hrs at 25°C. The

15 crude material was purified by preparative HPLC followed by chromatography on
silica gel eluting with EtOAc to provide 5.5 mg (16%) of Example 27 as a yellow

solid. MS: [M+H]*= 353; '"H NMR (CDCL): 5 8.42 (s, 0.4H), 8.10 (s, 0.6H), 7.79 (s,
1H), 7.75-6.88 (m, 4H), 4.33 (m, 2H), 3.57 (s, 3H), 1.37 (m, 3H).

20 Example 28
S-Methyl-4-[[4-methyl-3-[(methylsulfonyl)amino]phenyl]amino]pyrrolo[2,1-
1][1,2,4]triazine-6-carboxylic acid methyl ester

CH3
HeC HN E cH,

Q NS \N
S

CH;

25
To a solution of Example 6 (16 mg, 51 pmol) in pyridine (1 mL) at 0°C was
added 4-methyl-3-[(methylsulfonyl)aniline (4.4 uL, 87 umol). The reaction mixture
was stirred for 1 hr at 0°C and then warmed to 25°C and stirred for 4 hrs. Water (5
-51-



ON HI CONN ON)- 5CH3 A 6-Mthyl-5,7-di azaoxi ndol e To a sol ution of
ethyl (4-am no-2-nethylpyrimdin-5-yl) acetate (WO 99/10349, 0.975 g, 5
nmol ) i n WoIR2/4@86 m ), was sl owl y added potassi umt-but oxi BET/USQ/4D98I i n THF,
5 nmL). After one hour, the m xture was neutralized with acetic acid to pH
5. The volatil es wer e ed .in vacuo and the residue purified by flash
col utm  chr offt d’@szfﬂﬁﬁé '(“gf %F@%ix@é? wassexgragtedmofh B9 sge)x glar e gombined] ow
solid (680 ngrgan&wﬁrac@.wememmeawiﬂp@ei @0ImL) alr{djbrﬁheélm fﬂls’v)?éhﬂgril@d caES t;oxyl ic
acid met hyl TQ sol ution of. 6-net -5 7-di azaaxi n ny,
0. 45 ol ) ﬁ%ﬁ/@( %ﬁlen%r?‘?%%‘géeﬁ‘?fé”ﬁp%fbﬁedﬁ§%ﬂazﬁgf ‘Z‘Bﬁf%ar %F%f‘%“&’gzo ny,
0.5 mol ). Afitidr2% tNe@Hng chlorofora0taprayideérfong 1(30%) of sobdaMi:Me-H34 ng, 0. 15
nmol ) was_ad e r S tirred at rt _overnight and then

neutral i z&d g}?&ﬂ ‘}E@E@&ﬂ@% 2%6%3-8%1]%(7@67 (Sa%é)aﬂlf?’é (Hedth 2 Hag

preci pitate WS, TBF (LEHED. BO@, Vesheg, W1l 5. 5E! | HRIRNt S ts.@ﬁ}'gé enandevat er
and then dri d§' é/%‘fgig g?lve t he tit?e corrpou&d ag ar@oran é sgl?g (32
ny, 63% . M. S@@HS{) = g anple 31 4-(2, 3-Di hydro-2-oxo-1H pyrazol o
[2,3-b]pyridin-3-yl)-5-nmethyl pyrrolo [2,1- 25 f]
[1,2,4]triazine-6-carboxylic acid nethyl est N eN) OO0 NCH3 -53 WO

02/ 40486 PCT/ US01/ 49982 ~To a sol ut ]| OMaoxi ndol e (see

Tet r ahedt®n. Le{4-(2,,3%hydr@ez(oxear}ind@l-sml)-amethyl(p@ﬁmiqz,let]mm,mﬁhgzinmf DVF (2
m.) and THE (1 nL) was addeth@.ﬂ, GHY% A pIR (J& ﬁg , 0.5 nmmmol). After
stirring for 20 mn, Corrpoung E cl))(f' Ex%r#plpe gﬂ ezth e,smo. 15 mmol ) was added,
and the m xture was stirred at rt overnight. o\ ution was neutralized
with acetic acid, and then DCM (10 m) was g the m xture. The
resulting solid was collected, washed witf . smaht” anounts of DCM and wat er
and dried in vacuo to give a yellow soli , 129 . LG Ms: (MtH) ' =
324. 10 Exanple 32

To a solution of Example 26 (29 mg, 0.09 mmol) in 1,4-dioxane (0.6 mL)
15 under Ar with powdered 4 A molecular sieves was added TEA (10 pL, 71pmol),

diphenylphosphoryl azide (15 puL, 71 pmol) and benzyl alcohol (12 pL, 0.12 mmol).

The reaction was warmed at 50°C for 15 hrs. The mixture was concentrated in vacuo
and chromatographed directly on silica gel eluting with a gradient of 2-5% MeOH in
chloroform to provide 8 mg (50%) of an intermediate product as a white solid.

20 Phosphorous oxybromide (5 eq.) was combined with this intermediate (16 mg, 0.054
mmol) and heated to 60°C for 20 min. The melt was poured into ice water and
extracted with EtOAc (4 x 5 mL). The extracts were washed with aq. NaHCO,, dried
(Na,S0,), and concentrated in vacuo. The residue was dissolved in a mixture of
CH;CN (0.5 mL) and DMF (0.1 mL), and then 5-amino-o-cresol (10 mg, 0.081 mmol)

25  was added. The reaction mixture was stirred overnight under argon at 25°C. Solvent
was removed in vacuo, and the crude material was purified by rotary chromatography
on a 1 mm silica gel plate eluting with 2% MeOH in chloroform to afford the title
compound as yellow oil (5 mg, 13%). MS: [M+H]"=414; '"H NMR (CDCL,): § 7.94
(s, 1H), 7.82 (s, 1H), 7.41-7.34 (m, 5H), 7.17-7.14 (m, 1H), 7.04-7.02 (m, 1H), 6.93-

30 6.90 (m, 2H), 6.4 (s, 1H), 5.23 (s, 2H), 2.12 (s, 3H).
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4- (2, 3-Di hydro- 2- oxo-1Hindol -3-yl)pyrrolo [2,1-f] [1,2,4]
triazine-6-carboxylic acid nethyl ester HN O1 ON "I ON ON 15
CH3 Exanpeo240a8s f ol | owi ng usi ng 2-net hoxycarbonyl pyrr oP€T/@sot49e82st arti ng
pyrrole to afford 4-chl oro-6-carbonet hoxypyrrolo[2,1-f][1, 2, 4]triazine,

whi ch was then converted to Exanple 32 using the sanme or simlar procedure
of Exanple 31. 20 -54 WD 02/40486 PCT/US01/49982 Exanples 33-36 R15 HN\
O, 3 H3C O~N N'I O\ N~ CH3 (If)E lelB9ds havi ng the foamgl af(ll}‘)
wherein R15 has \ I 5 ar ol | owi ng
t he procedure of Sﬁi du%%&l l_gboﬁiro Eﬁfr lpgf%mﬁ” ,\gec‘fa]mg ﬁg\/\i pnélt he
literature (see, VIQCQMIZMIBTDIZI @E]ﬂ'l&me-&-ﬁammmdmtyl estaro- - y

roxy- -in o - -y - - methylpyrrolo[2, 1-f] [12 4] i azi ne- 6-carboxylic acid
nmet hyl ester Br 4- - rono- - y roxy- -in.o - - - nmethyl pyrrol o[ 2, 1-f]
[1,2,4]triazine-6-carboxylic acid met hij \ S 4- - i y ro- -oxo- - trl

uoronet iy - -mo - -

A. 6-Methyl-5,7-diazaoxindole
To a solution of ethyl (4-amino-2-methylpyrimidin-5-yl) acetate (WO
99/10349, 0.975 g, 5 mmol) in THF (30 ml), was slowly added potassium t-butoxide (
10 1 Min THF, 5 mL). After one hour, the mixture was neutralized with acetic acid to
pH 5. The volatiles were removed in vacuo and the residue purified by flash column
chromatography (silica gel, 5-8 % MeOH in DCM) to afford a yellow solid (680 mg,
91%).
" B. Methylpyrrolo(2,1-£]{1,2,4]triazine-6-carboxylic acid methyl ester
15 To a solution of 6-methyl-5,7-diazaoxindole (67 mg, 0.45 mmol) in DMF (2
ml) and THF (1 ml) was added NaH (60% in oil, 20 mg, 0.5 mmol). After stirring for
20 min, Compound E of Example 2 (34 mg, 0.15 mmol) was added. The mixture was
stirred at 1t overnight and then neutralized with acetic acid. DCM (10 ml) was added
and the resulting precipitate was collected and washed with small amounts of DCM
20 and water and then dried in vacuo to give the title compound as an orange solid (32
mg,63%). MS: (M+H) = 359 |

Example 31
4-(2,3-Dihydro-2-oxo-1H-pyrazolo[2,3-b] pyridin-3-yl)-5-methylpyrrolo[2,1-
25 f]{1,2,4]triazine-6-carboxylic acid methyl ester




yl]-5-nethylpyrrolo[2,1-f] [ 1,2, 4]triazine-6-carboxylic acid methyl ester
36 S02 M 4- - i yro- - nmet y suony - -0oxo- -1n o - -

yl]-5-metwg@bpyrsel o[ 2, 1-f] [1,2,4]triazine-6-carboxylic BCT/ASomab82 ester
10 -55 WD 02/ 40486 PCT/ US01/49982 Exanples 37-49 HN OH3C ONJ RzZ N\
N', NRO (lg) To Exanple 26 (50 ng, 0.16 nmml) in DMF (1 nL) and DCM (0.5
m.) were 5 added PyBrop (113 ng, 0.24 nmmol) and DI PEA (0.08 nm., 0.5 nli).
After 10 mi n, an appropriate am ne was added. After 15 h, the reaction

i ur e was pur T hsd BB AALAGIER L THE RO dert S csgipaids o o
10 TABLE 5 21@7) (60 Rigo0.65 mpooi ih NMYFE(2-mL) and/THEXbml,)was added NaH (60% in
y1) - S f et Swl i bndik ARY §t9hhgf6}&|())n‘?ﬁlhé’flnln§&5ﬂc9ﬁ8 g Aqpleh B4 e

4]tr|a2|ne6c xam N [ 2-
(1 N pyrrol i &l Ayl s P %dsém%{hz Igixturg Whs ﬁlrnedzqttftrqvgzngi@t @hééelbammaae
tyro -- oxo neutta[l@ed With abetivtichiy bnd\ltl‘feﬁﬂGM 16 milywas added to the mixture, The

?gr phgl(lonyl 2ﬁp 8°1?¥1g ]sglﬁ/(; \rzvg!% g;hfeﬁglﬂd Wéih%d m{t% rrla&l amozulnir:]seof%61\/1r an%xvemnzarda%d- -
dried in vacuo to give a yellow solid (35 mg, 72%). LC-MS: (M+H)" = 324.
10
Example 32
4-(2,3-Dihydro-2-oxo-1H-indol-3-yl)pyrrolo[2,1-f][1,2,4] triazine-6-carboxylic
acid methyl ester

HN

15 CH;

Example 2 was following using 2-methoxycarbonyl pyrrole as the starting
pyrrole to afford 4-chloro-6-carbomethoxypyrrolo[2,1-f][1,2,4]triazine, which was

then converted to Example 32 using the same or similar procedure of Example 31.
20

-54.-



W [/ norpholinyl)ethyl]pyrrolo[2,1 f]] 1,2,4]tr|a2| ne- 6- car boxam de H, C, N~
- -1 iyro- -oxo- -mo - - yl)-5-nmethyl-N- [3 -(4-nethyl- | ~N

pi perazi woYps@peyl ] pyrrolo[2,1- f] [ 1,2,4]triazi ne-6-car PORARIIGHIS2
tyro--oxo- -no-- yI)-5-rrethyI N[3 -(1 H1, 2, 3-triazol- NON~N~~i

1-yl)propyl]pyrrolo[2,1 f] 1 2, 4] ne- 6- gar boxam de -56 WO 02/40486
PCT/ US01/ 49982 43 N - - i E“_ﬂfﬁ:’éa”

yI)-5-rrethyI-N—[3-(2I—|—1,2,3 trlazol N2- yI)propyI]pyrroIo[2 1- f] [
1,2,4]triazne-6-carboxam de N - - tyro--oxo- -mp-- \

yl)-5-methyl -N-[3-(1H1,2,4-triazol- N 1l-yl
[1,2,4]triazine-6-carboxam de 45 - - BN
Ny1l)-5-nethyl -N-[3-(2-nethyl -1 H Y ige=4d
pyrrolo[2,1-f][1,2,4]triazi ne-6-
yl)-5-nmethyl -N-[ 4- (4 rmrphollgyl) yrrolo[2 1- 1]

[1,2,4]triazi ne-6-carboxam de I\i y /o= -mo - S

yl)-N, 5-di net hyl - N-[ 3-(4- nor phgli I)ro/ I]pyrrolo[2 1- f]
[1,2,4]triazine-6-carboxam de O- tyro--oW0- -ino-- yl)-5-nethylpyrrolof 2, 1-
fl1 [ 1,2,4]triazine-6- carboxam}ba 49- Hi vy ro- (®o- -mo- -

opyl 1 pyrrolo[2,1 f]
0oXo- -in o - - N

y1) propyl ]
poxal ni de O~ - tyro--o0x0- -no--

Compounds having the formula (If), wherein R has the values listed in Table
5 4, were prepared by following the procedure of Example 32 using appropriate
reagents known in the literature (see, WO 97/42187).

TABLE 4
Ex. R, Compound name
33 F 4-16-Fluoro-2-hydroxy-TH-indoI-3-yI]-3-

methylpyrrolof2,1-f][1,2,4]triazine-6-carboxylic acid
methyl ester

34 Br 4-[6-Bromo-2-hydroxy-TH-indol-3-yI]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid
methyl ester

35 CF, 4-12,3-Dihydro-2-ox0-6-(trifluoromethyl)- TH-indol-3-
yl]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic
acid methyl ester

36 S0O,Me 4-12,3-Dihydro-6-(methylIsulfonyl)-2-oxo-TH-indol-3-
yl]-5-methylpyrrolo[2,1-f][1,2,4 Jtriazine-6-carboxylic
acid methyl ester

10
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S yl)-N, 5-dinethylpyrrolo[2,1- f] [ 1,2,4]triazine-6-carboxam de Exanpl es
50-52 R15b (-N HN\-~ H3C ORl5a NH N N(Ih) 5 Conpounds having formul a
(I'h), whavebns®R@®a and RL5b have the values listed in TabCERUSIIHM®PERW, were
prepared by the follow ng process, using the appropriately substituted
oxindole in step C. A 5-Methylpyrrqlo [2, 1-f

[1,2,4]triazin-4(3H) -one-6-carboxyl ﬁj‘l':"“;‘;*?lﬁﬁ 37"119a sol ution of

5-Met hyl pyrrolo[2,1-f][1,2,4]triazin-4(3H)-one-6-carboxylic 10 acid nethyl
ester (Compound D from Exanple 2, 1.035 g, 5.0Q mmmol) in a mxture of -57
WD 02/ 40486 PCT/ US01/ 49982 THF/ MeOH wat ean 3:1:1) was added lithium
hydr oxi de (2.062 g, 49.1 mmol). The reaction bure was stirred at 55C
for 12 h, then cooled to 0C and neutral9zex N HCl. The organic

sol vents were renoved and the aqueou§3col utj on brought to pH4 with 1 N
HCl. The resulting precipitate wa§ fil paredginsed with cold water, and 5
air dried to afford Conpound A as @ ite solid (0.965 g, 100% . B.

4- Chl or 0- 5- net hyl - N-[ 3- (4- nor ppalny! ) Obyl# pyrrolo [2,1- f]
[1,2,4]triazi ne-6-carboxam de A sugpension of Conpound A (2.00 g, 10.4
mol ) in phosphorous oxychloride m.) was sti rrd® at 100C over 4 h. The

sol vent was renovad Exampie2®(5018g, 051 61@niod) iR ndSSind DM (D15l pRenal .

¥

The resultin r soli.d wa spended - cetanitrijl.e at. 0C and
(reat od i ¢ nAGFARRER B P RS DREA TR ol bty Ao o, o6
4- ( 3- ami nopr eprbpmaie phaie wes ddded After 1Dh,3henmmattonmatadded, purifindiby he
sol ution was t o) ] S
poured int o’'s 'lfl%}&g?e s%%?&cﬁ%i"{:&aertg%ﬁé I%O @gf' g{]ﬁgﬁﬁ%%é)’ex Orq;g’)é%lg%a\?vi ’h
Et OAc. The or¥hRicdave the vaues ligied injiatkde S( MgSO4) . and the vol atiles were
renoved in vacuo to afford Conpound B as a yellow solid (1.75 g, 50%. C
Exanpl es, 50-52 To a solution of an ap Lately substituted oxindol e,
i.e., 5-19uoro oxindole 20 for Exanp%G ng, 0.24 nmmol) in DMF (1 m)

. : ;

was added NAEX(5. PRiy, 0.23 nmol). AfRE 3T am
Conpound B (24nmy_ 0.072 nﬂnl) Lt DVEL (1

l'ting

mxture was|2f] 'r'?ed{ at\rt ovef 1 h. The<ol et
N : -N,5-dimethyl-N-[2-(1-
~ T~ pyrrolidinylethyl]pyrrolo[2,1-
f]{1,2,4]triazine-6-carboxamide
38 H 4-(2,3-Dihydro-2-oxo-1H-indol-3-
yl)-5-methyl-N-[2-(1-
C :N\/\ ~ pyrrolidinyl)ethyl]pyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide
39 H 4-(2,3-Dihydro-2-oxo-TH-indol-3-
o/\\ y1)-5-methyl-N-[3-(4-
N - morpholinyl)propyl]pyrrolo[2,1-
\\/ \/\/% f][1,2,4]triazine-6-carboxamide
40 H 4-(2,3-Dihydro-2-oxo-TH-indol-3-
o) ;Jr; y1)-5-methyl-N-[2-(4-
N morpholinyl)ethyl]pyrrolo[2,1-
\\/ ~7 f][1,2,4]triazine-6-carboxamide
41 HsC H 4-(2,3-Dihydro-2-oxo-TH-indol-3-
N yD)-5-methyl-N-[3-(4-methyl-1-
\\/N\/\H;L(7ﬂ piperazinyl)propyl]pyrrolo[2,1-
f]]1,2,4]triazine-6-carboxamide
42 /=\ H 4-(2,3-Dihydro-2-oxo-TH-indol-3-
. yl)-5-methyl-N-[3-(1H-1,2,3-triazol-
N%N/N\/\/%H 1-yDpropyl]pyrrolo[2,1-

f][1,2,4]triazine-6-carboxamide
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was renoved in vacuo and the m xture purified by RP HPLC. MeOH in the

desired HPLC fractions was renoved in vacuo and the resulting aq.
neut r al i 0 ousi48€ 25 sat' d sodi um bi carbonate sol ution,
The organic | ayer was

Et OAc.
in vacuo. T
treated wit
1 h and the
was obt ai ne
Conmpound Na
i ndol - 3-yl )¢t
fl1 [ 1,2,4]
i ndol - 3-yl)
propy pyrro
lyro- (0]
[2 1f] [ 1

4-(2,3-Dihy
[1,2,4]tria
NSMJi
10 To a sol
and DMF (1
mn, 4- chl
mg, 3.0 mo
was renoved

10

A 4t

e _sal

id_abt ai ned was

t heTYUsXIy49982t

etonltrlle[NbCH

h*1 N
sol ven

me Dat

d as an oNange solid (18 ng

H di et hyl ether.

\V/ed\)q}vacuo

a

- y rO_

Hrhe
The
, 519
- OXO-

oxatiads Rl

%ﬁﬁ%ﬁi -1?, I‘a§°]cc

- 54 et
tri azi
- 5- et
o fJ

n

n
h

uor o- [
y [ 3-(4- (MrH)+

- 6- gar boxam de -
6!\)«5[\3/(2\/ 8 WO (
[ 1,2,4]triazine-6-g

3 \II'I 5. met h\/l

T pn
uor o-
2/ 404
ar boxa

3mmymwdﬁpybxcpymmmoo[ézj
yD-5-mhethyl-N-[3-(1Hok24-triazol-
B&-yDorppyiomeleéB2  norp d
]d%4]trzazr‘me-6 carboxgipide, ony
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dr o- 2-0
Zi ne- 6
Phenog
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Qe

5 opanoi ¢ aci d net
XYy t hyl - 6- car bonsg

of ohenol (705 ngy, 7.

Lo
almphs

h - - - -methyl-lH—

BMH&B-
5 pﬁrl‘olo[B'le][QZ aih'l%- ON
Jymb®¢muk2 1-f] [1,2,4]tr

|n a nlxture of THE (1

D*i L)
or o- 5-
CO

and

yas ~added NaH (60% |

@Mt i
r

et X?ﬁf'ﬂ‘l“}d"l Af t d
%lm %, ?ZI ne
zm bo

47

@

\/w?{

d e t he
4-(2,3-Dihydro-2-oxo-TH-indol-3-
yD-N,5-dimethyl-N-[3-(4-
morpholinyl)propyljpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide

438

H

4-(2,3-Dihydro-2-oxo-TH-indol-3-
yD-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide

49

CH;

4-(2,3-Dihydro-2-oxo-TH-indol-3-
yD-N,5-dimethylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide

Examples 50-52

(Ih)

sol uti on

ed with

dried (MgS™4) and the vol atiles mere renoved
di ssolved in_ac

rt over
npound
5b

453.

”V

yrrolo

O

i azi ne
0 m)

r 30
(675
sol vent

Compounds having formula (Th), wherein R,, and R, 5, have the values listed

in Table 6 below, were prepared by the following process, using the appropriately

substituted oxindole in step C.

A.

5-Methylpyrrolo[2,1-f][1,2,4]triazin-4(3H)-one-6-carboxylic acid

To a solution of 5-Methylpyrrolo[2,1-f][1,2,4triazin-4(3H)-one-6-carboxylic
acid methyl ester (Compound D from Example 2, 1.035 g, 5.00 mmol) in a mixture of
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the residue poured into 5% aq. K2C03 solution. The precipitate was

col l ected, washed 15 with water, and dried in vacuo to afford Conpound A as
white solwaoy/@38 ngy, 94% . Ms:. (MrH)+ = 284. B. PCT/US01/49982

4- Phenoxy- 5- met hyl - 6- hydr oxynet hyl pyrrol o[ 2, 1-f] [1 2,4]triazine To a

oLt on O RO 80 1 Gl Bk S 50 ORI B o
2. 20 IN Oy (el 30S el 408 ) 3 W1 SeFLIERS $0dQeiiice,

m xture was t an1c er was separ dri ed
(MyS™4), andby &Nrﬁ@ntﬂmcsaamcr Bfévmwdmeemse@ndu the eqilebys sﬁdlaﬂmdn b:rohghmo

gglr ?gaE 091 4&2&1& | Q@S] THe esuﬁ&{g?;éciﬂh g@gﬁs firferad, sl GRITRGMNGE, 354 2

4- Phenoxy> 5- %éﬂ%ﬁff%ﬂ&fo@@mﬁa@@qﬁ -white $0likb0265 % BBX4)-dehyde A

m ;<t ure ﬁf tcong;JBgo?: @@ﬂoﬁgs-rﬂetﬁﬁl-Nr[Bl%tlﬂ&%hwh@l)fnﬁ)ﬁ@l]%rn;o'{bmqwene (30
was heated a ool i rt € mxture was

filtered through a pad;]ﬁZé]tﬂaggle@éFari)Haa ed with Et OAc. After

concentration in Aewapr,nsmﬁ@rm@mpduﬁ?dw(a 00kg, a0 Aadmab ia pbspheroasl i d (420 ng,

85% . Ms: (M+H)" = 254 -59 WD 02/40486 PCI/US01/49982 D.
4- Phenoxy- 5- #tchipride (P arlo[vpasstifrpd pt 1 09°Qloves 4hi dke solyempeasaemorss i vamwea hy|

ester. DRUJ (ﬁsn‘ﬂ%tdﬁene% 4Pk ¢ %@Ya"l‘dﬂ%dreétﬁtn?g Eﬁ'gdlgﬂv%f fugféﬁag&'g‘g C (600

ng, 5 2.37 and net hyl di et hyl phosphonoatcet at e nmol )
in DCE (20 aiﬂe)omiﬁﬂé @0 18L) atrd°@gmd trebted ow gy Suiffydiént THYe (I @A5 td Bingihxt ur e was

diluted th th 2% Ci.t I d sA4) ,
alnducgnc\émnt r e bonatﬁ?é{ ng"z?'@\lmml%oﬁ‘? p%@%%kﬁéﬁ?id]toeg% 4 )Y"ﬁélcfdggi( dN!lje )
purified by aittheuologomphy albowed foistaagebvarich. Ehatehetionanixinurg &%s pbaad/ DCM t o
fford whi
T Hydr ox 0:3(;6/ R ﬁ#&é@%@iwﬁi”‘%ﬁ@ﬁ Mo deraartdwibbiol, b orepniciey
C Y@D)Wa

ester. Vplatléﬁswr@urqrmvedfm mmtpd@affom (710 ny,
2.30 mol) CGm@o&i&B%Eby@lléf&z%l@d g he/ THF/ AcOH (100 nl/ 100 m/20 ni/2
15 nmL). The suspension was stirred under Hydrogen for 2h. The reaction
m xture was passed through Celite, the Celite was washed with MeOH, and the
filtrate was conCentrEkeﬂpldsSﬁmlo to gi ve crude product. Trituration with

236 £ 4- Onl or o- 5 AP RYP R TP Tl Pig siRstded pRg R o MR a 20

met hyl e} er for Example 50 (36 mg, 0.24 mmol) in DMF (1 mL) was added NaH (5.9 mg, 0.23
mmol). After 30 min at rt, a solution of Compound B (24 mg, 0.072 mmol) in DMF
(1 mL) was added and the resulting mixture was stirred at rt over 1 h. The solvent
was removed in vacuo and the mixture purified by RP HPLC. MeOH in the desired
HPLC fractions was removed in vacuo and the resulting aq. solution neutralized using

25  sat’d sodium bicarbonate solution, then extracted with EtOAc. The organic layer was

dried (MgSO,) and the volatiles were removed in vacuo. The solid obtained was
dissolved in acetonitrile/MeOH and treated with 1 N HCI in diethyl ether. The
mixture was stirred at rt over 1 h and the solvents removed in vacuo. The HCI salt of
the title compound was obtained as an orange solid (18 mg, 51%).

30
TABLE 6
Ex. [ Ry, Rys, Compound Name Data
50 I H 4-(5-Fluoro-Z,3-dihydro-Z-oxo-TH- MS:
indol-3-yl)-5-methyl-N-[3-(4- M)t =
morpholinyl)propyl]pyrrolo[2,1- 453.

f][1,2,4]triazine-6-carboxamide

51 H F 4-(6-FIuoro-2,3-dihydro-2-oxo-TH-
indol-3-yl)-5-methyl-N-[3-(4-
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A mxture of DIPEA (0.24 m., 1.4 mmol), Conpound E (220 ng, 0.94 mmvol) and
POC13 (3 nL) was heated in a sealed bottle at 80C. After 2 h, the mxture
was coolvedoziemeet o rt and concentrated in vacuo to gi ve BCT/ESI1d19e82 The
resi due was partltloned betmeen DCNIand ag. NaHCEB solution. The DCM | ayer
was separ at edi—25—¢gr+etd—{MpSO4 ) —vracuo—teo—gve—a dark
green solid. Purifijcation by ch%ﬁ%%gm%g Oﬁnl aé;a gel Jand el uti on with
20% Et QAc/ DCM af f of ded Conpound as a yellow solid (220 ng, 92% . NB:
(MtH) + = 254. &2 41 (0, NHY hydr o- 44556041ﬂhbsuﬂtdnyl)-233-ydﬂiyehﬁ -et Qylpyrrolof 2, 1-
f] [1,2,4]trifazinet6-propanoi c agpxp- Hﬁﬂd ]'3'6313{561’1“11)3@‘1 Nal4- (0% in oil,| 28

ng, 0.71 nmmol) was|added t¢ a so H ﬁ?ﬂo’@[ b4 my,| 0.71 inmgl) in
DVF (2 nl) unber—abgon— Thé mixt UHE:-3 g‘a@l“f’ O¥TH 0 ninl! and Canpound F
(60 mg, 0.24 mmol) was added. After 1 h at RT, the reaction was quenched
by the addition of acetic acid and diluted wth DCM The organi c sol ution
was washed with water, dried (NQSM),EQM &cg_},centrat ed in vacuo to give
crude 35 product. Purification on silica g]tr and el ution

with 20% Et m@-ﬂb@:@@vdm—&wqlﬂirmdql13eyl&-§rmgt@uh>ya§ola[2pbﬂél, iginect-i d (78
ng, 94% .5 M5:  (MrH) + = 3 51. - BPopHRoi?dd@4REnfIGEleyYS01/ 49982  Exanpl e’ 54
1, 3-Di hydro- 3- [ 5-net hoxy- 6- ( phenyl nmet hoxy) pyrrolo [2,1-f] [1, 2, 4]
triazin-4-yl] - 2Hindol-2-one 5 HN HGC~0 ON ONO-11 A

4- Hydr oxy- 5- met hoxypyrrolo [2,1-f] [1,2,4]triazkpe-6-net hanol

4- Hydr oxy- 5- met hoxypyrrolo [2,1-f] [ 1, 2, 4TN ' ne- 6- car boxylic acid ethyl
10 ester (Conpound F of Exanple 27 -3. 56 0 5—mol ) was conbi ned with
lithiumtri- tert- butoxyalunlnohy&F?deH( Mlsolution in THF, 60 ni, 60
mmol ) and heated at reflux overnP S ANCt i ‘

cool to rt and quenched wwth 1 N gg. e m xture was concentrated to
renove vol atiles and the remaining naterial was conbined with 100 g of
silica gel and applied to a flash silica gel colum 15 which was el uted

with EtOAc to progide 2.Ffengxy-S0@thel-6Canpntatiofypyviolo[2, Ml ,2:4]4-RGine
10 To a solution of phenol (705 mg, 7.5 mmol) in a mixture of THF (10 mL) and
DMF (10 mL) was added NaH (60% in oil, 300 mg, 7.5 mmol). After 30 min, 4-
chloro-5-methyl-6-carbomethoxypyrrolo[2,1-f][1,2,4]triazine (675 mg, 3.0 mmol -

Compound E from Example 2) was added. After 1 h, the solvent was removed and
the residue poured into 5% aq. K,CO, solution. The precipitate was collected, washed

15 with water, and dried in vacuo to afford Compound A as white solid (800 mg, 94%).
MS: (M+H)" = 284.

B. 4-Phenoxy-5-methyl-6-hydroxymethylpyrrolo[2,1-f] [1,2,4]triazine
To a solution of Compound A (700 mg, 2.47 mmol) in toluene (20 mL) at —60
°C, was added DIBAL (1.5 M in toluene, 6 mmol). After stirring at 0°C for 1 h, aq.

20 1N HCI (30 mL) was added and the mixture stirred for 30 min. The mixture was then
diluted with DCM. The organic layer was separated, dried (MgSO,), and
concentrated. The residue was purified by flash column chromatography (silica gel, 2
% MeOH in DCM) to afford Compound B as a solid (610 mg, 96%). MS: (M+H)" =
256.

25 C. 4-Phenoxy-5-methylpyrrolo[2,1-f] [1,2,4]triazine-6-carboxaldehyde

A mixture of Compound B (500 mg, 1.96 mmol) and MnO, (3.0 g) in toluene

(30 mL) was heated at 60°C for 1 h. After cooling to 1t, the mixture was filtered

through a pad of silica gel and washed with EtOAc. After concentration i vacuo,
Compound C was obtained as a white solid (420 mg, 85%). MS: (M+H)" =254
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B. 2, 2-Di net hyl propanoi ¢ acid [ 6-(hydroxymnet hyl)-5-net hoxy- 4-
oxopyrrolo[2,1-f] [1,2,4]triazin-3(4H)-yl]nmethyl ester Conpound A (195 ng,
1 nmol) wedozlsmseol ved in 1.5 nlL of DMF. NaH 20 (60% i n oi PCT/A801wH$9821. 2
mmol ) was added and the reaction m xture was stirred at rt for 0.5 hr.

Chl oronet hyl pivalate (181 ng, 1.2 mmol) was added and the m xture was.
stirred for 1 hr. Water was added and the m xture was extracted w th EtOAc
(3 x 10 nL). ThePeonbrridienexy-paeethylnyreoloi i} dlttasine-orapenicacid in

vacuo and purified bynidtindlestep] unm chromat ography on silica gel eluting

Sol 1 MG [MH TD%?E@”‘?? #L°9%5 Brallos ek op Bibghiof Compotnd & tsbb g, ®

[ 6-f or nyI5 5- 287 moyl) 4ad medpy diethydpiddpHorohcdtdte 21.%4 tli, 820rm6Y i) DOH (20et hy| )
t

mangancse. di By7 oA L duTRe of g BBl noRl Rt o)

reaction 30Washedurith s@e /c@m%@ld,@rmﬁ, drfed|(M2S€Y]), and donchatrged cThd ombmicwas

hed h tQ 60
\(Ngg %e O¥W tCo ég{l?%ﬁwag_ B@nctehtlrété&ﬁlﬁi %?eSMN&%HEE@ngh{oglaY%éﬁg hy o Osgg%véeflgncp gy

PCT/.US01/ 499812“10@)‘”1%1 é’%ﬁ%ﬁg?@%‘[é‘béﬁ@i‘i@ wlitesolid (7 H} mgl 9542 SMFe{Maky -2
oxopyrrol®m [21A-f] [1,2,4]triazin-3(411)-yl] nmethyl ester MO O O OHCO~

1-1 O1* Co d 66 2. d, 2C12 (1 M 5
chl or oper oggggzoﬁc(ac?ﬁg‘y?%'%gﬂg B}yr\gqﬁgdmﬁ#’ﬁﬁ?z% BFW*\”&H\@E& (2.0
g) and the reacti on methylrestemas stirred at rt for 5 hr. The m xture \évas
filt d dth r| e
Ss? ona conc I UL M e VR AR 0.0

solid. Ms [Wlbn:ﬁz&plvqmr@du@ &QA@M@WBH @%nﬂﬁél(wdnb/l[osmleftzﬁmiy24 0X0- 6-

(phenyl meg h O?hS%PSﬂhé %@E@sléﬂ {hs bthreed hldbr 1‘1}?1‘1%6 één%f‘éﬁ T’llxe'] 1aES o mﬁ‘(ﬁ}r@ Kvas
Conmpound D (

eq) was, dissolv cetone (10 nb)
fol | owed by P?Féeﬁ“a?‘iﬁhﬁlﬂﬁ?a ‘%G%WWWMM@ SibRle Mafd K2C03
(1. I0 g, 7. 2&ormentrdted 7 ’thezcn@aﬁgweﬁnﬂ]?pltdﬂuet V\Bﬁu@tmnmmkmﬁ@gﬁ%ﬂ%em h][ g
cooled to rt_an L1t ted and purifie
by flash si |iC81np %’i“?]éﬁlis %&Pg% %O 8$ J{ga}?’?g %M%g% %%' c in hexanes to
provi de 485 ng (689 of-Qdopeiniethyipyreoloddi-f][ING4]tfiviink-6=pB3Ranoie.acid
5- Met hoxyy 6- (phenyl net %}3@1@4{&9' o[2 1-f] [1,2,4] triazin-4(3H) - one

A mixture of DIPEA (0.24 mL, 1.4 mmol), Compound E (220 mg, 0.94 mmol)
and POC]; (3 mL) was heated in a sealed bottle at 80°C. After 2 h, the mixture was

cooled down to rt and concentrated in vacuo to give a residue. The residue was
partitioned between DCM and aq. NaHCO, solution. The DCM layer was separated,

25 dried (MgS0Qy), and concentrated in vacuo to give a dark green solid. Purification by
chromatography on silica gel and elution with 20% EtOAc/DCM afforded Compound
F as a yellow solid (220 mg, 92%). MS: (M+H)" = 254,

G. 4-(2,3-Dihydro-2-oxo0-1H-indol-3-yl)-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-propanoic acid methyl ester.

30 NaH (60% in oil, 28 mg, 0.71 mmol) was added to a solution of oxindole (94
mg, 0.71 mmol) in DMF (2 mL) under argon. The mixture was stirred for 10 min.
and Compound F (60 mg, 0.24 mmol) was added. After 1 h at RT, the reaction was
quenched by the addition of acetic acid and diluted with DCM. The organic solution
was washed with water, dried (MgSO,), and concentrated in vacuo to give crude

35  product. Purification by chromatography on silica gel and elution with 20%
EtOAc/DCM afforded the title compound as a pure yellow solid (78 mg, 94%). MS:
(M-+H)" = 351.
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20 Conpound E (65 ng, 0.17 nmmol) was stirred at rt in a mxture of MeOH (1
m.) and anmoni um hydroxide (0.2 nL) for 6 hrs. The m xture was concentrated
in vacuoyodrsmes ved in CH2Cl2, and purified by flash silPCHU§E/49982

chromat ography eluting wth 33% EtOAc in hexanes to provide 45 ng (97% of
conpound F as a solid. Ms: [MtH += 272. 25 G

4- Chl or o- 5- net hoxy- 6- (phenyl nmet hoxy) pyrrolo[2,1- f] [1,2,4]triazine
Conpound F (44 ng, 0.16 inmol) was stExampledt h POC13 (0.5 nlL) at 60C for

3 hr. The m xyur r Hey I, i

and stirred ?/\ngtlglhgﬁ?o g%&g&ﬁ#%ﬂ’@kgﬂﬁﬁ gi @th [?epfug%%ﬁ%er eé' I
concentrated to provide 30 46 ny (93K CZotound G as a solid. Ms:

[ MPFH] += 286. (The O substituent nmay be repI aced with OCH3 upon standing
in MeOH); RT.=3.265 min (YMC S5 ODS colum 4.6 x 50 mm 10-90% aq. MeCH
over 4 mnutes containing 0.2% phosphoric aeig; & nL/mn, nonitoring at
220 nm; "H NWR (CDC13): S 8.01 (s, 1H), ' (m 6H) 5.15 (s, 2H),
4.03 (s, 3H). -62 WO 02/40486 PCT/ USC19-49 82

1, 3- Di hydr o- 3-[ 5- met hoxy- 6- ( phenyl et hoxy) pyr oIo [2,1 ]
[1,2,4]triazin-4-yll|-2Hindol -2-one TQ_a/suspeisi on of NaH (60%in oil,
19.2 rng, 0.48 nmmol) in DVF (0.5/mM) S oxi ndole (63.4 ng, O0.48
nmol ). The reaction m xture was rred for  hr 5 at RT. Conpound G (38
ng, 0.16 mmol, 1 eq) was added, and the m xture was stirred for 1 hr. The
m xture was diluted with water and filtered. The resulting solid was
triturated with MAOH adddydrogyg-StmethotypyieodE2, 1] [(.8 2 rizxind-6endthansd

SO S8 o PRt Mo B p i sl ps iy O (7

6. 89- 6. 8L0 (nvsteampon@omd Fof Exaopid)7 -33655 1§ syma@Myvas Exabipke withJiliomRtisc R16b
! .HA HN R167,, Qb oh% Fg@'l@ ﬁhh&%ﬁﬂﬁ%ﬂ%ﬂ“@'%&%l}&%ﬁé&%df?”T“' a

(Ii), wherei n R16a R16 ave
reflux overnight. The reactlon mixture was allowed to cool to rt and quenched with 1

N ag. HCI. The mixture was concentrated to remove volatiles and the remaining
material was combined with 100 g of silica gel and applied to a flash silica gel column
15 which was eluted with EtOAc to provide 2.65 g (90%) of Compound A. MS:
[M+H]"= 196.
B. 2,2-Dimethylpropanoic acid [6-(hydroxymethyl)-5-methoxy-4-
oxopyrrolo[2,1-f][1,2,4]triazin-3(4H)-yl]methyl ester
Compound A (195 mg, 1 mmol) was dissolved in 1.5 mL of DMF. NaH
20 (60% in oil, 48 mg, 1.2 mmol) was added and the reaction mixture was stirred at rt for
0.5 hr. Chloromethyl pivalate (181 mg, 1.2 mmol) was added and the mixture was
stirred for 1 hr. Water was added and the mixture was extracted with EtOAc¢ (3 x 10
mL). The combined extracts were dried (Na,SO,), concentrated in vacuo and purified
by flash column chromatography on silica gel eluting with 33% EtOAc in hexanes to
25  provide 260 mg (84%) of Compound B as a solid. MS: [M+H]*= 310.
C. 2,2-Dimethylpropanoic acid [6-formyl-5-methoxy-4-
oxopyrrolo[2,1-f][1,2,4]triazin-3(4H)-ylJmethyl ester
Compound B (740 mg, 2.39 mmol) was suspended in toluene (10 mL) with

manganese dioxide (835 mg, 9.6 mmol) and heated at 100°C for 3 hr. The reaction

30 mixture was cooled to rt, filtered, and the precipitate was washed with EtOAc. The
filtrate was concentrated in vacuo to provide 660 mg (90%) of Compound C as a
solid. MS: [M+H]*= 308.
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values listed in Table 7, below, were prepared follow ng the procedure
descri bed for Exanple 54, except using a different phenylam ne. TABLE
R, 6a Rl6bw®es40480onpound Nane Data 3 4- - uoro- - + X PCT/US01/49982

net hyl phenyl ) ami no] -5- NVR (CDC13) 8 nethyl pyrrolo 7.97 (br s, 1H), 7.
c aC| d net hyl

[2,1-f][1,

7.13 (t,
2.82 (s,
NVR (CDC13) 6 2-nethyl phenyl]ami no]- 8. 17 (bg s, 1H), 7.92 0

5-
J

6

me
7.
. 82
3

t
8

HZ

m

3H),

hyl pyrrolo (s, 1H), 7.83 (s, lH), -
carboxyllc acid methyl OHPFyn 2. 23 d, J=7.7 ester ,

3H),

J284]t“,ﬁgl e D&Fﬁthy'g’)”??ﬁ‘ d?a‘glélﬁ%‘;")m@ Ssmethoxs-45 9 (s,

2.27 (soxarreloR,1-fl{1,2.4]triazinN3@HD ﬂIIEtthyl emremo) car bonyl ] -

1,2,4]triazi ne- 6 7. 46

02r abuse PeRTUR) beBnEc2 s mﬁ’ﬁiwgz %Qolged %‘?‘ﬁ”ﬁ%ﬁgﬁ@frb Q% noj -

153)
1[1

7.0

10

15

20

25

30

uor 01{5 B Vasher vgth &1

enlompetvxl bsnzoisl avid7(59%, (43 meHR.46 1iBdl) Pes added with MgSO, (2.0 g),

7 Ex

94

3H),
1H

(d

5-

éﬂ&ﬂhle géacggn g}l Nqééﬁf%g%g@ ?r 5 ljng?_"ghe ﬁg{t@gwals'fﬁ@%% ﬁfﬁﬁ%y -

Qseplution teiceds 4a)|a@d1comn(rgted 104,

[Z%rl)vf(i]e[GBO%n%zgg%)a@(l‘lﬁl’l&nm&@ as a’sodd. Ms [RiHH]= ¢4, boxyl i ¢ acid

E. 2,2-Dimethylpropanoic acid [S-methoxy-4-ox0-6-
(phenylmethoxy)pyrrolo[2,1-f][1,2,4]triazin-3(4H)-yl|methyl ester
Compound D (680 mg, 2.10 mmol, 1 eq) was dissolved in acetone (10 mL)
followed by the addition of benzyl bromide (430 mg, 2.5 mmol) and K,CO, (1.0 g,

7.25 mmol). The reaction mixture was stirred at 60°C for 10 hr, cooled to rt, and
filtered. The filtrate was concentrated and purified by flash silica gel chromatography
eluting with 25% EtOAc in hexanes to provide 485 mg (60%) of Compound E as a
gel. MS: [M+H]*= 386;
F. 5-Methoxy-6-(phenylmethoxy)pyrrolo[2,1-f][1,2,4]triazin-4(3H)-
one
Compound E (65 mg, 0.17 mmol) was stirred at rt in a mixture of MeOH (1
ml) and ammonium hydroxide (0.2 mL) for 6 hrs. The mixture was concentrated in
vacuo, dissolved in CH,Cl,, and purified by flash silica gel chromatography eluting
with 33% EtOAc in hexanes to provide 45 mg (97%) of compound F as a solid. MS:
[M+H]"=272.
G. 4-Chloro-5-methoxy-6-(phenylmethoxy)pyrrolo[2,1-
f][1,2,4]triazine
Compound F (44 mg, 0.16 mmol) was stirred with POC, (0.5 mL) at 60°C for
3 hr. The mixture was concentrated in vacuo, dissolved in CH,Cl, (2 mL), and stirred
with solid NaHCO, for 10 min. The mixture was filtered and concentrated to provide
46 mg (99%) of Compound G as a solid. MS: [M+H]"= 286. (The Cl substituent may
be replaced with OCH, upon standing in MeOH); R.T.=3.265 min (YMC S5 ODS
column 4.6 x 50 mm, 10-90% aq. MeOH over 4 minutes containing 0.2% phosphoric

acid, 4 mL/min, monitoring at 220 nm); 'H NMR (CDCL,): § 8.01 (s, 1H), 7.45-7.30
(m, 6 H), 5.15 (s, 2H), 4.03 (s, 3H).
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ester 2H), 3.82 (s, 3H, 2.82 (s, 3H. 59 H yN"CH3 s
Met hoxyphenyl ) am no] + O carbonyl]-2- nethyl phenyl] am no] -5-
met hyl pywoboj@sed- ][ 1 2, 4] triazine-6- carboxylic acid ne€hyRor/4982er 60 H

3 5-Met hyl -4-[ 2- met hyl - + : N [ (met hyl ami no) ~CH3 carbonyl ] phenoxy] O
pyrrol o[ 2, 1- f] [ 2 4 r|a2| ne-6- carboxylic acid nethyl ester Exanple 61
N- Cycl obut yl - HWQ&W&@)@%BWHP@HWFMWWYP]P [24 no] - 5-

met hyl pyrr ol 0[2 1- f] [ﬂ[224]ﬁ~razﬁ14@q-ﬁ{qaaacmam de 5 HSC O 1 )OY H3C HN

HN, O O N HN CH3 64 WD 0 2CT/L,USD1/ 4998
Exanpl e 61 was pr EB&%@”&?%@% {\égf(?ﬁ%dglob]ﬁ é @ L@ E‘H&W@L@géﬁh bed
above, wher eivas @hdedeumiold (AB4(1RY, hd8mmdie Eierreadtionasixiurelivaatiireed foelldw. 5 A
o VO 5 atRT. Compound G (38 mg, 0.16 mmol, 1 eq) was added, and the mixture was

stirred for 1 hr. The mixture was diluted with water and filtered. The resulting solid

was triturated with MeOH and dried to provide 38 mg (62%) of the titled compound.
MS: [M+H]"= 387; '"H NMR (d-DMSO): 5 12.83 (br s, 1H), 10.64 (brs, 1H), 7.78 (s,
1H), 7.60 (s, 1H), 7.50-7.31 (m, 6H), 7.02-6.94 (m, 1H), 6.89-6.82 (m, 2H), 5.10 (s,
10  2H), 3.55 (s, 3H).
Examples 55-60

R1ch©[R16b
HN Risa

HsC
Q ~ Ny
e
CH, (1)
15 Compounds having the formula (Ii), wherein R,,, R;¢,, and R, have the

values listed in Table 7, below, were prepared following the procedure described for
Example 54, except using a different phenylamine.

TABLE 7
Ex | Ry, Ris, | Ry | Compound Name Data
55 | F H CH, [ #[(5-FTuoro-2- [MFH[=3T152; tH

meigyiphensil)amim]ﬁ- NMR (CDCI3) §
methylpyrrolo - 7.97 (brs, 1H), 7.94
[2,1-1]]1,2,4]triazine-6~ (s, 11&)’ 7.88 ()s, 1H),
carboxylic acid methyl | 773 (t, I=8.2 Hz,
ester 1H), 6.77 (dt, J=2.7,
8.3 Hz, 1H), 3.87 (s,
3H), 2.82 (s, 3H),

2.27 (s, 3H)
56 H H CH, 1 4-I[5- [MFH]=368.23;
;\’ N._CH, [(Ethylamino)carbonyl]- | 1y NMR (CDCI3) &
\n/ 2-methylphenyl]amino]- | g 17 (brs, 1H), 7.92
o] 5-methylpyrrolo (s, 1H), 7.83 (s, 1H),

[2,1-ﬂ[1,2,4]triazine—6- 7.46 (d J=7.8 Hz
carboxylic acid methyl | 1H), 793 (d; J=7.7
ester Hz, 1H), 3.82 (s,
3H), 3.40 (M, 2H),
2.88 (s, 3H), 2.30 (s,
3H), 1.85 (m, 3H).
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[/ \ O/ NNH2 O To a solution of the 3-nethyl-I-pyrrole-2,4-diethyl ester
(100 nmg) (J. Heterocyclic Chem Vol. 34 (1997), at pp. 177-193;

Het er ocyov@e2/40d86 . 50 (1999), at 10 pp. 853-866; Synt hesPET/(U$@2OY§2 at pp.
479-482) in DWMF (0.44M was added either NaH or KO Bu (1.2 equiv) at rt.
This sol uti was stirred for 36-45 mi utes Chloramn= t her (ca.
0.15M 1 eq|y’whs added via sp¥ingeCHrhé& Ip lflﬁc'ﬁ’?f%]r ™Hg h or
until starting paterial was cponverfted { e a‘aél\afad

anal ysis. The rpaction was then quench« @quazi}}@%sz 9%1ﬁd Figéé%ed
with Et OAc 15 of Et2Q The organi ¢| ext e

brine and then dried over sodi umisul faéﬁer rrpound A wa : >90%
yield. NH2CL in|l ether was priepared according to the prpge , J.
Chem Soc. (O),|(1971) at p. 823. B. 200 OMN /-0 NH 6 a solutlon of
Conpound A r289 Hin Tormam de[ ¥ 8 niBl was-[@dded acetic  pVEHK 2006 QY H |

ucu U)(

wei ght), and the mxture was heated at | FROGpheaw)auino]-Fhensge@D@s 25
m xture was|coo| ed and wat er [added (32 YIPYLT Pe01 p| ta 99"%?1@);@‘35'@, The
solids were cojlected by filtratijon an car s I%% t OBg), 7.64 fray2H)sh
Conpound B as a| yellow solid (90%. C (B(y By ¥ 4D285HCEAIBO1/ 49982

C ON ~OY} N, NJ To a solutipn of Comaound B (10 g, 4527 ASE S Pt ol|uene
(150 nL) was added DI PEA (6 31 my, 36/2 nmol, 0.8 equiy) 2e 13 (3.05

m., 54.2 nUTgb T LH 5 ch| V) |t gt -xt-t-e TW25 C
(oil bath tenp) E%BZ* react(?lgh mct;%{éylg(j? eNyPRmERP! £d and poured i|nto
en

11%

ice cold sa r-tol ueng (450carbdny$0 nl- 150 pl) and stirred
rapidly to assure qu i ng of the excessthPlpBaFllamiihpSd ayers were.
separated (filtered through celite if amstisipemelp@rl-f orng) and t he
[1,2,4]triazine-6-
carboxyhc acid methyl
ester

60 H H CH, | 5-Methyl-4-[2-methyl-3- | [MFH]=355.1.
?f N. [(methylamino)
\ﬂ/ CHj carbonyl]phenoxy]
0O pyrrolo[2,1-f]

[1,2,4]triazine-6-
carboxylic acid methyl
ester

Example 61
N-Cyclobutyl-4-[[S-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide

v

HN\N) CH3
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organi c | ayer was washed again with sat. NaHCO3. The organic |ayer was

dried over 10 Na2SO4, filtered and concentrated in vacuo to afford Conpound
Cas a tavoymhddeww solid (9.99, 95%9. D. H C" +H3N N. O PaBUS0IAYpE2xt ure of
commerci al | y-avai | abl e 4-am no- 3- net hyl benzoic acid (100 g 0.66 nol) and

N-(tert-but oxycar 5 0. 68 THE (1000 nl) was
slowy heated to ggﬁx%’%? ‘Hildgq‘fltl:‘da‘?&?ée (?]eg’ﬁrﬁ’rieﬂﬂe&rg&%%if@}h}é‘g‘% mgtheo rt and
the 20 sol veSthenss9 describedatmive pavhiertiarGonepoands @L)o(E) hatethe egudtiies tndiedtédls

wer e tritur%&ag with hexanes and dried in vacuo to afford 151 g (91% of
the crude B protected aniline internmediate as a light pink solid. To the
above, |ight-pink solid was added EDCI (127 g, 0.66 nol), HOBt (90 g, 0.66
nol ), ands DMg (1000 nl), and the resulting mxture was stirred at rt for 30
25 minutes followed by addition of nethoxyam ne hydrochloride (55 g, 0.66
nmol) in one portion. After stlrrlng\forolo mn, the m xture was cool ed
using an ice bath. DIPEA (250 m, 104Xnol) was added at such a rate so as
to maintain the internal reaction tenp ture bel ow 25C. After the
addition was conplete, the ice bath wag/r @d.‘and the reaction was
stirred overnight at rt. The reaction mMturlfe was partitioned 30 between
0.5 L of water and 1.5 L of EtOAc and thgyreQulting | ayers were separ at ed.
The aqueous portion was extracted with addftional EtOAc (400 nL x 3), and
the conbined organic extracts were washed with water (300 nL x 3), cold

0 5 N agq. HO -66oV\@ liudifes ReThLUsah{KRg ole(ﬂ&efﬂylxes@r: (Bond ﬂ{‘@t (500

ant the. combideediEie ChER, I8 AT\ ne @tsmé? od; s.VPL B 9°9§5“

sl ow addlQ i opp.0853866 jS}ZnﬂldSlsa(q999§C31t pﬂ'h€79 689)| ih mmfsm.4mma§ ldded either

d b . i I Th
\R/re'?msg: |t gt g I\Xl\/ggs eco(:)or I ged e\ﬁufx}l)loaﬁtr vma{&ﬂlt Sbvgg ﬁnﬁtgacfﬁglﬁt%at&el{}lgeﬁog g
of white sol (hlosamingein @B (5p.00 é@Med pé-revtal adyledrivive syringer nBldi a¢letio ovea
slurry of thejabone sl bldtn{ti? g‘taﬂl r%%gtgrlﬂ%e)s c'oﬂvel'teﬂ N bﬂ?&g@@ah éé&%d'ﬂy)H?]ECr t

was added a 4M sol uﬁl on of di oxane éo resulti ngé

m xture was 28Y¥¥e ea‘lea‘l‘t’condﬁf/@rth‘i’lb‘ﬂﬂencﬁde‘b’ Pq (—N% erdoniraated wik Fé@ded and
L hte E { eOC_'}ﬂ&IZ tO at Eq?s Thé @ré&w/\a&ra@@dl@@ tv@@hﬁwfth Ivhaft@t dn@br@ Ginti ithdrlld@d Bevap th a
0 X ur e.re in vacuo

af f or ded 53 % é‘ﬂ?&%’ﬂ%hﬁ‘ taineq 1n§é8%3%@0%§{2%ma6 [ s

solid. 1H Nl\fp'tepai@d @u@@)lmg@o thepréeeduietnt N, 1L idhem? Sé& (C3,,(1971) at p. 823.

B.
20

0]

|
~d \ N\N)

H

To a solution of Compound A (2 g) in formamide (8 mL) was added acetic
acid (20% by weight), and the mixture was heated at 120°C for 24h. The reaction
25  mixture was cooled and water added (32 mL) to precipitate the product. The solids
were collected by filtration and washed with EtOAc to furnish Compound B as a
yellow solid (90%).

C.
30
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1H, 7.55 (d, 1H), 7.36 (d, 1H, 3.70 (s, 3H), 2.38 (s, 3H. 15 E. H HN
Ne OSO /-ONN To a solution of the Conmpound D (41.2 g, 190 mmol) in
DMF (230w p2/486 20 added DI PEA (33.1 ni, 180.7 nmmol, O.PET/E§U/49Y82 and t he
reacti on vessel was heated to 55 C (oil bath tenp). Solid Conmpound C (45.6
g, 190 mmol) was added in several portions over 10 m nutes and the flask
was rinsed with DVMF (150 nL) and added to, th€l reaction. The reaction was
heated for 10 hours at 55 C and cooled to \ he m xture was then poured
into 1.5 L water diluted to 2.2 L with™ y over 10 25 minutes. The
pH was adjusted to 6 and the solids re iNrn d for 1 h. The solids were
filtered, washed with water (2x200/nL) and dried on the filter to give 71.9
g crude ester. The solid was then suspended in acetonitrile (450 nL) and

Lo give 642 o prondepritpBasbobionts B et B GReberlbmEl ¥ati vea rn

hot Et OH ( 2. a?d_}i RHREA3®.Jeavb) 0.2 nimgl, ¢8reiqoiy) @Bd BOG), (3d)S raldoeicR famidlpiv@d by

heati ng r o} a pad
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heat ed to 50s@idf(89g185%). The THE was renoved in vacuo and the mi xture was
acidified to pH 4-5 with 1IN ag. HO to precipitate the product. The

het er ogeneous m xture was stirred for 1 h, filtered and 10 washed with

wat er (150 mQ) and ether (150 nlL). The collected solids were partially
dried on the filter to give the crude acid internediate as a noist white
solid which was used without further purification. To a solution of the

noi st acid in 300 nL of DVF was added 1 9Hg 88.0 mol ), EDCl (16.9
g, 88.0 mmol) and 1.3 equivalents (117 n15 _cycl opropyl -am ne as
the free base or as the hydrochl ori®e sl t. Th mQture was

15 o]

A mixture of commercially-available 4-amino-3-methylbenzoic acid (100 g,
0.66 mol) and N-(tert-butoxycarbonyl)anhydride (150 g, 0.68 mol) in THF (1000 mL)

was slowly heated to 50°C overnight. The resulting mixture was cooled to rt and the

20  solvent was removed on a rotary evaporator. The resulting solids were triturated with

hexanes and dried in vacuo to afford 151 g (91%) of the crude BOC-protected aniline
intermediate as a light pink solid.

To the above, light-pink solid was added EDCI (127 g, 0.66 mol), HOBt (90 g,

0.66 mol), and DMF (1000 ml), and the resulting mixture was stirred at rt for 30

25  minutes followed by addition of methoxyamine hydrochloride (55 g, 0.66 mol) in one

portion. After stirring for 10 min, the mixture was cooled using an ice bath. DIPEA

(250 ml, 1.4 mol) was added at such a rate so as to maintain the internal reaction

temperature below 25°C. After the addition was complete, the ice bath was removed
and the reaction was stirred overnight at rt. The reaction mixture was partitioned
30  between 0.5 L of water and 1.5 L of EtOAc and the resulting layers were separated.
The aqueous portion was extracted with additional EtOAc (400 mL x 3), and the

combined organic extracts were washed with water (300 mL x 3), cold 0.5 N aq. HC1
-66-~



stirred for 30 min to solubilize the solids, placed in a cold water bath,
and DIPEA (20.4 nlL, 117 mnol) was added slowy via syringe. The reaction
m xture wa@o2/#lldBowed to stir at rt for 1 h, then poured | P€CDUSGEPIYSE2y
stirred ice water (1.2 L) to preci pitate the product. After stirring for 3

h, th lid | | ect | trat d wth t
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1H), 7.55 (d, 1H), 7.36 (d, 1H), 3.70 (s, 3H), 2.38 (s, 3H).
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N\ N\N/)

15 E.

To a solution of the Compound D (41.2 g, 190 mmol) in DMF (230 mL) was

20  added DIPEA (33.1 mL, 180.7 mmol, 0.95 equiv), and the reaction vessel was heated
to 55 °C (oil bath temp). Solid Compound C (45.6 g, 190 mmol) was added in several
portions 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
mixture was then poured into 1.5 L water diluted to 2.2 L with ice slowly over 10

25 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
(>99% purity). These solids were then dissolved in hot EtOH (2.8 L) and

30  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

-67-



-CH2-C(CH3)3 H [(nmethoxyami no) 3.35 mn Carbonyl]-2-nethyl phenyl ]
am no]-5- nethylpyrrolo[2,1-f] [ 1,2,4]triazine-6-carboxam de 66
- ( CH2) 2CM30 bR/404B¢ 5- [ ( Met hoxyam no) car bonyl ] - 2- 397. 2 PCT/US01/49982
met hyl phenyl ] am no] - 5- net hyI N 2. 88 nmm 4 3

ropyl pyrrol o[.2, 1-f |a2|ne car boxgm de 67 - -
KO8 17H Tt Ry coptd Sidpicey I CoaiROm b Seaasaliyy | e Sobida wers
met hyl pheny| fikefedahd ﬁnsemvhb{ﬂﬂyEtmI/EtzDZSGO fmlL) fo dive 58ty sRempobddaadoxani de
68 4- et oxy@@{? g{ % - (CH2) 2- OCH3 H net hyl phenyl ] am no] - N-(2- 1.99
m n net hoxyet f ﬂna yl pyrrol o[2,1- f] [ 1,2,4]triazine-6-carboxam de 69
HN yc o exy - [(nmethoxyam no)carbonyl]-2- 2.88 mn
met hyl phenyl Fam ngkaépq@agpyl pyrrol o] [2 1 f] [ 1,2,4]triazine-6- carboxam de
70 e oxyammo car gny -_ -

met hyl phenyl ] ani ndP %OH%PH;H“N@[ @QIRPQU-@ 1@@% & 541 HH%‘HM%TH?I@%HMWFZ 1
- Ht L ] I[ 1h2 4} hddedi N@@@Ha(ﬁb@m edﬁthgieaeﬁorpiﬁ(me@%ﬁ t@fBOt“rF f&H%r Eorke, .
T 11 "1 2, AT B eon e sy e mSte i Beigie I B Pncd Y i
[ ( met hoxyame) mresibisaty the Rod@ct8 ThaihaterogEhtdub niiktbey Wahstirydd] faril mo Filtbred and
met hyl py{q ol Qhéhed~hith vafer %IS‘H ﬁxib afd Qtﬁér6(156 ﬂ{]’_%?xﬁ{éi c%ﬁec'tgc? solids were partially
dried on the filter to give the crude acid intermediate as a moist white solid which was
used without further purification.
To a solution of the moist acid in 300 mL of DMF was added HOBt (11.9 g,
88.0 mmol), EDCI (16.9 g, 88.0 mmol) and 1.3 equivalents (117 mmol) of
15  cyclopropyl-amine as the free base or as the hydrochloride salt. The mixture was
stirred for 30 min to solubilize the solids, placed in a cold water bath, and DIPEA
(20.4 mL, 117 mmol) was added slowly via syringe. The reaction mixture was
allowed to stir at rt for 1 h, then poured into rapidly stirred ice water (1.2 L) to
precipitate the product. After stirring for 3 h, the solids were collected by suction
20  filtration, washed with water (150 mL) and ether (2x100mL), and allowed to air dry
by suction filtration to give Example 61 (92-98%) as a white solid.

Examples 62-115

o o

\\N

Rz\l\\r \ N\N)

25 Ry (Ilc)

Compounds having the formula (IIc), wherein R, and R,,have the values listed
in Table 8 were prepared following the same methods set forth above in Scheme 9 and
Example 61, using different amines (NR,R ;) in the last step. Additionally, each
compound can be recrystallized using a 7 to 1 EtOH/water mixture to afford

o
CH;

30  analytically pure product as a white crystalline solid.
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WO 02/ 40486 PCT/ US01/49982 Ex. R2 R10 Conpound Nane Data MS/HPLC 73 e
oxyammo car ony OCH3 H net hyl phenyl]am no]-N-[(2- 2.83 mn

nmet hoxypveayt/3uss hyl | - 5-

car boxam de
1.45 mn

,2,4] triazi ne-6-carboxam de
nmet hyl phenyl ] am no] - 5- net hyl -

pyri di nyl) et
oxyanmo car

N pi peridi ny
car ony 77

mor phol i nyl)
0o- -men- -y
am no] -5 net
- y O_
met hyl phenyl
car boxam de
net hyl phenyl

_~D -CH2 nethyl pyrrol o[ 2, 1-f][ 1, PBCOUBOT/49982ne- 6

-m ens

H et oxyamo car ony 74 ~\ nethyl phenyl]am no]-5-net hyl - N-(4-
-CH2 N pyridinylmethyl)pyrrolo[2,1 f] [1
75 H et car ony -
w2 (o SABER o ()2 -
"l\ll 1n\lrrn| nf? 1- t , ?1A]era7i ne-6-carboxam de 76 H et
bﬁy nethyldhenyl]anwﬂbJ-S-nEthyCmmk@ﬁﬂNﬂme1”56 m{n Data( CH2) 2-
Jethyl]pyrrolo[2,1 ff [1, 2,4]triazine-6-carboxam(ﬂﬁ&ﬁiﬁxyannn
H ety phnenyt | am no % DNty ¢AD-44;38 T (ChRy2=1N 0
bt Hyl| ] pyr Fo? F&?ﬁb f F 2 [ @wwazmﬁemﬁnﬂh}boxan1de 3#8mHO |H y
4-|[ 5- [(nethoxyanino)caggﬂﬁgggr?m- “min  nethyl phenyl|]
hyl pyrrolo [2,1 -f] [ 1,2 12a§mﬁge@cmggégggan1de 79 CH(H -
e netnoxy quamhﬁﬁmm froRarbRy A~ T T 3973
am no] -5 4”1 H’yl pyr me QIPI@HYI]am[HOES-@eths]INGIaE ne=269 min
80 I - yc opropy - [ (e D S hapyL b2~ 2{64 min
6%:”' not—= o 4 [[5 [(Methoxyamino)carbonyI]-2- 4114
CHs methylphenylJamino]-5-methy]l-N-(2- 3.14 min
——CH,—CH methylpropyl)pyrrolo
\CH3 [2,1-f][1,2,4]triazine-6-carboxamide
N-(Z,2-DimethylpropyD)-4-[[5- 4253
65 ——CHz—C(CHj3)3 H | [(methoxyamino) 3.35 min
‘ Carbonyl]-2-methylphenyli]amino]-5-
methylpyrrolo[2,1-f]
[1,2,4]triazine-6-carboxamide
. 3972
66 —(CH,)sCH H | 4-[[5-[(Methoxyamino)carbonyl]-2- g
(CH2)Chs methylphenyl]amino}-5-methyl-N- 2.88 min
propylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
. 411.2
67 —C(CHg3)3 H | N-(1,1-Dimethylethyl)-4-[{5- 311 min
[(methoxyamino)carbonyl]-2- ’
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
4-[[5-][(Methoxyamino)carbonyI]-2- 413.2
68 —(CHz)2—OCH3; H | methylphenyljamino]-N-(2- 1.99 min
methoxyethyl)-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide
69 H N-Cyclohexyl-4-[[ 5- 437.4
[(methoxyamino)carbonyl]-2- 2.88 min
——<:> methylphenyl]jamino}-5-
methylpyrrolof2,1-f][1,2,4}triazine-6-
carboxamide
70 H 4-[[5>-|(Methoxyamino)carbonyI]-2- 459.3
CH3 methylphenyllamino}-5-methyl-N-[(1R)- | 2.85 min
= 1-phenylethyl]pyrrolo[2,1-
—ﬁ fl[1,2,4]triazine-6-carboxamide
71 H 4-[[5-](Methoxyamino)carbonylI|-2- 459.3
CHj methylphenyl]ammo] -5-methyl-N-[(1S)- 2.85 min
Y 1-phenylethyl]pyrrolo[2,1-
_ﬁ f1[1,2,4]triazine-6-carboxamide
7 H N-[(4-Fluorophenyl)methyI]-4-[[5- 463.4
{(methoxyamino)carbonyl]-2- 2.83 min
—CH; F methylphenyl}amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
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met hyl pyrrolo [2, 1-f]
[ (met hoxyam no) car bonyl |
met hyl pywobu#@ase- f |

[

1,2,4]triazi ne-6-
-2- 3.15 nn
[1,2,4]triazi ne-6-

477.3 82 H [ (met hoxyam no) car bonyl ]

nmet hyl phenyl ] am no] -5
(CH2) 2

carboxam de 81 H N yc openty -

car boxamni de uor opPENYSet/49982- - -
-2- 3.53 mn

met hyl phenyl lami no] -5 nmethylpyrrolo[2, 1-ff [1,2 A]triazine-6-_carboxanm de F
-70 WO 02/ 40486 PCT/ USOR,49982 [ER,, R2 R10 CQuifpeuriNd¥gne Dat a| MSphgLC| 83 H
N yc o exy et vy [(rret hoxyam' noj) car bonyl ] - 3.70 mn -CH2 | MS/HPLC
met hyl phenyl [Famo=5—met hytpyrrotof 2aisiMcodeinb icirsayire= 6= ¢arpgxantde 84
O H - et oxya car ofi§Hs net hy] phenykt )apheM]]amﬁe]Fm[(hyl -N- 2. 762.83 min -|CH2- ~
> [(tetrahydro-2|~/ furangl Nethyl ] p_/}’ﬂgt ipnyjime [ézé .y
1,2, 4]triazine- 6; carboX4 -nf o- ] JRITIORE.! P ﬁNH
[ (met hoxyam no) carbonyl]-2-3.39 mn rret th Dhenvl ]__am no -5 1
- i i ho y 3
rrethylpyrro!o%,lf] [ 1, trijazinei lheyl %{Pﬁl q—@iﬁg& H
[ (m t hoxyam no) car bengh}<2- & 16/ min q.rﬁno]
met hyl pyrroljo[ 2, L-f][1, 2, ri azj ne- aﬂ[lgzaar]thmmodleomxdepropy et vy
75 H 4-][5-[(Methoxyamino)carbonyl]-2- 460.3
— methylphenyl]amino]-5-methyl-N-{2-(4- 1.81 min
——(CHb), \ N pyridinyl)ethyllpyrrolo[2,1-
Y, f][1,2,4]triazine-6-carboxamide
76 H 4-[[5>-][(Methoxyamino)carbonyl]-2- 466.4
methylphenylJamino]-5-methyl-N-[2-(1- 1.56 min
——(CHg)2-N piperidinyl)ethyl]pyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide
77 H 4-115-[(Methoxyamino)carbonylI]-2- 468.3
methylphenyl]amino]-5-methyl-N-[2-(4- 1.38 min
—(CHa)>—N o morpholinyl)ethyl]pyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide
78 H N-[(1R,25)-2,3-Dihydro-1H-inden-1-yIJ- 487.4
HO 4-[[5-[(methoxyamino)carbonyl]-2- 2.74 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
79 H N-[(15,2R)-2,3-Dihydro-1H-inden-1-yI}- 487.2
gH 4-[[5-[(methoxyamino)carbonyl]-2- 2.74 min
< methylphenyl]amino}-5-
1, methylpyrrolo[2,1-f][1,2,4]triazine-6~
carboxamide
80 H N-Cyclopropyl-4-[[5- 395.3
___<l [(methoxyamino)carbonyl}-2- 2.64 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
31 H N-Cyclopentyl-4-[[5- 423.0
[(methoxyamino)carbonyl]-2- 3.15 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
82 N-[2-(4-Fluorophenyl)ethyl}-4-][5- 4773
\ H | [(methoxyamino)carbonyl]-2- 3.53 min
(CHaz), methylphenyljamino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
F
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87 CH2-a H [ (net hoxyammo) car bonyl ]-2- 409.1 nethyl phenyl] am no]-5

met hyl pyrrol o[ 2, 1-f][1,2,4]triazine-6- 2.90 mn carboxam de 88 et oxyanmo
car ony WVObB2/M48@t hyl phenyl ] am no] -5-nmet hyl - N- (2- 425.3 BEBUN1/49982

met hyl butyl ) pyrrolo[2,1-f][1,2,4]triazine- 6-carboxamde 3.43 mn H2C CH3
- urany et y_89 H [(nethoxvan1no)carbonvll-z- 435.1 -CH2 /
met hyl phenyl | @& no] - 5 0 mget hyI pyrmq,l o[ 2, 1- f]([:olnpzuﬁlimrnieazi ne- 64 2pRk m|n
car boxam de PO H|et oxyammp car pny A nethylphenyl]an1no] 5- anWyHPBQ(Z-

451.2 -CH2 t3'ni enytmethyt ) pyrTotof :’NJ((,ﬁldhb){ylm whAtsrazi ne=6ycafioxaty de
3.16 nin 91| He oxyanmno ony H mEtnedbyyivengtatangiB] - 5- rret hyB.17(l)\l=n(nZ-

475.3 - (CH2r 7O phenoxy% Y1 rol of ?mfthylf’ Hz‘?“‘éﬁz azi ne- 6- ¢ar boxani/de
3.43 min 92| e oxyammm car ony [CH3 th i “HBT met hyl - N (|2-

451.2 nmethy (,K\é:l(:| ohexyt)ypyrTotof 2, 3= em,o ammm@ﬂ-ﬁ—caﬂmmﬁgde—& 56

mn -ty- 93] -CHp- CH3. t ho@almnm lg!&n)blamylb]]-s-ﬁethﬁ-@? 2 | 276min
net hyl phenyl | ami no] - N/ 253 dj met hyl py£Fs -f 1, 2 4ltriazine-6- 2.59
m n " carboxapi de|et oxyammo car pny any R oxam1de

1-

met hyl phenyl %rgl o =5-methyt=N(12;2; I_-N (ﬂ«:lﬂ-lndol-:;-ylbthyl}-lu[[swt hyH)pyriwizot 2

fJ[1,2,4]tripZing- G;C(@HQ rde 3.%1 fmpethexydmi\(ra@ehyp%86 PCT/ US0.19 48982
methylphenyl]amino]-5-

methylpyrrolo[2,1-f][1,2,4]triazine-6-

carboxamide
N-Butyl-4-{]5- 411.2
86 —(CHz)5—CH; H {(methoxyamino)carbonyl]-2- 3.16 min

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

carboxamide
N-(Cyclopropyimethyl)-4-[[5-

87 —CHa _Q H [(methoxyamino)carbonyl]-2- 409.1
methylphenylJamino]-5- ]
methylpyrrolo{2,1-f][1,2,4]triazine-6- 2.90 min
carboxamide
4-[[5-](Methoxyamino)carbonyl}-2-

88 ~ CH3 H methylphenyl]amino]-5-methyl-N-(2- 425.3

CH;-CH methylbutyl)pyrrolo[2,1-f][1,2,4]triazine- .
6-carboxamide 3.43 min

H,C—~CHj
N-(2-FuranylmethyI)-4-[[ 3-
89 /B H [(methoxyamino)carbonyl]-2- 435.1

—CH;, methylphenyl]amino]-5- )
methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.95 min
carboxamide

90 H 4-[T5-[(Methoxyamino)carbonyl]-2-

/ \ methylphenyl]amino]-5-methyl-N-(2- 451.2
—CHa thienylmethyl)pyrrolo[2,1- )
f][1,2,4]triazine-6-carboxamide 3.16 min
4-1[5-[(Methoxyamino)carbonyl]-2-

1 H methylphenyljamino}-5-methyl-N-(2- 475.3

—(CH,)—0 phenoxyethyl)pyrrolo[2,1- .
f][1,2,4 ]triazine-6-carboxamide 3.43 min
4-115-[(Methoxyamino)carbonyl]-2-

92 CHs H methylphenyljamino]-5-methyl-N-(2- 4512
methylcyclohexyl)pyrrolo[2,1- .
f][1,2,4}triazine-6-carboxamide 3.56 min

- N-Ethyl-4-][5-

93 —CH;-CHg CH, [(methoxyamino)carbonyl]-2- 397.2
methylphenylJamino]-N,5- i
dimethylpyrrolo[2,1-f][1,2,4]triazine-6- 2.59 min
carboxamide
4-T[5-[(Methoxyamino)carbonyl]-2-

4 —CH;-CF; H methylphenyl]amino]-5-methyl-N-(2,2,2- 437.1
trifluoroethyl)pyrrolo[2,1- .
f]{1,2,4]triazine-6-carboxamide 3.01 min
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Ex. RZ R10 Conpound Nane Data MS/ HPLC

95 -CH2-CH2-F H uoroe

y

[ (met hoxyam no) car bonyl ]-2- 401. 2 net hyl phenyl] am no] -5 net hyl pyrrol o[ 2,

1-f][ 1, 2,W002/s86 ne- 6-

2.44 mn

car boxam de 96 H [ (et

Yhoxyam no) carbonyl]-2- Y 471.2 et hyl phenyl ] am no] - 5-

PCT/US01/49982
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1-

(cHz) 2
flop
yanmo

2. 97

met hyl pyrrolo[2,1-f1[1,2,4]triazine-6- 3.56 mn carboxam de 97 -CH2-CH3 H
NEtliyl-4-] [@x 383. 3 [€,ret hoxyam,n0) car bongdnpodnd Niehy | phenyl | agiano]
2.58 min neg hyI pyrrol 0[2 1- f] [ 1} 2, 4] tri azi ne 6- car boxam de 9&MIHPLC
4- [ [ 5- [ ( Met hpxyair IIU) car UUIIyI J =z 48 N‘(Z-Flu&feretﬁyl)‘-él 5:, -3
met hyl phenyl i no] ~SCHetehd—=mN- [ 22, RmB &yﬁiﬁﬂd}&f ots@kmpr opyl ) pyr #8120[ 2
3.40 mn f] 1,2, 4] triazine-6-car bord 1 ! 2%?111
N(CH3) 2 H et hyI phenyl ] ani no] - 5, 7- di n@ﬁﬁﬁgm&"% ﬂa%ltfsazme-ﬁ-
met hyl et hyl ) pyrrotof2, 1=t J_,L, At ﬂ_gdl)M;[SJ. 3B—A—uo
eny 100 H 44P%2| [ (net i noj) Car b((myd@xyﬁnma)mﬁay;}lpheny} ] ami noT7-15?r F
met hyl pyrrol p[ 2, 1-f] @ i az] ne- gmety }B‘Eﬂ ammO]?i%rleoxam de 10].gt. 0X
car ony H3CD H met hyl prieny¥T ani ho] -N—‘cﬂ py 221 f]i1,2,4]triazine-6- '
met hoxyphenyj=5methytpyrroto{g:=% 41 tr+azrre—6-—carhoxande
nin 102 et ox9;7amo calCHarH; ocH3 i | ‘%@ LLa ]-N[(3{ 43534
met ammésc bon l]nf)

met hoxypheny| ) methyl ] - 5- methylphenyl]amino]-5- 258 min

methylpyrrolo[2,1-f][1,2,4]triazine-6-

carboxamide

98 , H 4-[[5-[(Methcla]xyamino)carbonyl]-2- 4872
OFa e methylphenyl]amino]-5-methyl-N-

HaC—CF2-CFy (2,2,3,3,3-pentafluoropropyi)pyrrolo[2,1- 3.40 min
f][1,2,4]triazine-6-carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-

99 —(CH3)5—N(CHs), H methylphenyljamino]-5,7-dimethy!-N-(1- 426.5
methylethyl)pyrrolof2,1-f][1,2,4]triazine- .
6-carboxamide 1.38 min
N-(4-Fluorophenyl)-4-[[5- .

100 H [(methoxyamino)carbonyl]-2- 449.2
methylphenyl]amino]-5- .

E methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.92 min
carboxamide
4-1{5-[(Methoxyamino)carbonyl|-2-

101 H3CO H methylphenyl]amino]-N-(2- 461.2

methoxyphenyl)-5-methylpyrrolo[2,1- .
- f][1,2,4]triazine-6-carboxamide 2.97 min
4-1]15-[(Methoxyamino)carbonylI}-2-

102 OCHg H methylphenyl]amino]-N-[(3- 475.4
methoxyphenyl)methyl]-5- .

H,C methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.75 min

Y, carboxamide
4-[]5-](Methoxyamino)carbonyl]-2-

103 H methylphenyl]amino]-5-methyl-N-[3- 499.1
(trifluvoromethyl)phenyllpyrrolo[2,1- .
f][1,2,4]triazine-6-carboxamide 3.39 min

CF3 ‘
N-[(Z,6-DichlorophenylyméthyI]-4-[[3-

104 Cl H [(methoxyamino)carbonyl]-2- 513.1
methylphenyljamino]-5- .

—CH methylpyrrolo[2,1-f][1,2,4]triazine-6- 3.10 min

2 carboxamide
Cl
N-](15)-1-Cyano-2-~phenylethyI[-4-[[3-
105 C=N H [(methoxyamino)carbonyl]-2- 484.3
—CH methylphenyl]amino]-5- .
methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.88 min
carboxamide
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H2C et hyl pyrrolo[2,1-f][1,2,4]triazine-6- 2.75 mn carboxam de 103 H et
oxyammo car ony - nethyl phenyl]am no]-5-nethyl-N[3- 499.1

(trifl uonooe2/naBg phenyl | pyrrolo[2,1- f][ 1,2,4]triazi ne- 6PCEUBOX4AA82de 3. 39
mn CF3 104 - is orop eny net y Cl H [(methoxyam no)carbonyl]-2- 513.1
met hyl phenyl ] _amino]-5 -CH? nethylpyrrolo[2,1-f][1,2 4]triazine-6- 3.10 mn

-0 carboxam da&xC| yano- R,p eny et Ry, | 105 , C\cdhpo@imtdaaxyani no) cabkanyl|] - 2-
484.3 -CH net hyl phenyl]am no]-5 \ /|methyl pyrrolo[2,1-f][1, 2| MYHPEEi|ne- 6-
2.88 nm car 0Xa Tde =72 WO 02/ 40486 T R [ uRGbkARRSRaday2RZ Ri0—Conpoynd
Name Data M5/ HELC etHoxya ar Bny meﬁf{ﬁ;lelgl]atninoﬁ-me{hgaN-(2- 459.3
: - _ I; phenyleth ,1-f][1,2,4]triazine-
net hyl phenyl | ani hoT=(6 (2 43%1_. Bi; YiQEFTM fll1.2.4] 291 min
phenyl et hyl ) byrrol o[ 2, 1-f] , 2, 4] t 1 PEZPHEYB- car boxani de 2. 917M n et
oxyammo car bry, | 107 H net [yl phenyf | amlFelMeBorseting)carbbnff2- 4462 i 2
pyri di nyhnet hy?() byrrol of 2, [[L, 2, 4]eryiebemplampo 55{5‘ 2de 1. 51 i n |et
oxyamo car pny | 108CH2meth enyl ] af Oy eV RSP =NE 1 445. 2 | 151 min
(phenyl net hy| ) pyrrol o[ 2, 1- f1[1]2, 4[tri azi ne-6-carboxam ge 2.69 in et
oxyammo car pry 109 CHS H et fryipheTryiiqumienal yabmoirbong b 4= 452, 3N
methylphenylfamino]-5-methyl-N- 445.2
—CH (phenylmethyl)pyrrolof2,1- .
2 f][1,2,4]triazine-6-carboxamide 2.69 min
4-[[5-[(Methoxyamino)carbonyl]-2-

109 N CHj H methylphenyl]amino]-5-methyl-N-(4- 452.3

7 l methyl-2-thiazolyl)pyrrolo[2,1- .
<S f][1,2,4]triazine-6-carboxamide 3.50 min
4-113-](Methoxyamino)carbonyl]-2-

110 CHg H | methylphenyllamino]-5-methyl-N-[(1R)- 411.2

‘ 1-methylpropyl]pyrrolo[2,1- .
—CH—CH,—CHj f][1,2,4]triazine-6-carboxamide 3.20 min
4-{]3-[(Methoxyamino)carbonyl]-2-

111 CH; H methylphenyl]amino}-5-methyl-N-[(1S)- 411.2

— CH— - 1-methylpropyi]pyrrolo[2,1- .
CHz—CHg f][1,2,4]triazine-6-carboxamide 3.20 min

112 F H | N-[(3-Fluoropheny!)methyl]-4-[[5- 463.2
{(methoxyamino)carbonyl]-2-
methylphenyljamino]-5- 2.84 min

—CHz methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide
N-[T=(Z-Fliorophenyl)ethy[[-4-][3- _

113 ~cpCHs H | [(methoxyamino)carbonyi]-2- 477.3
methylphenyl]amino]-5- .
methylpyrrolo[2,1-f]{1,2,4]triazine-6- 2.93 min
carboxamide

F
N-](2,4-Ditluorophenyl)methyl]-4-[[5-
114 H f(methoxyamino)carbonyl]-2- 481.2
—CHp— F methylphenyljamino]-5- )
methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.92 min
F carboxamide
N-[(2,6-Ditluorophenylymethyl]-4-][5-
115 F H [(methoxyamino)carbonyl]-2- 481.1
methylphenyl]amino]-5- )
—CH, methylpyrrolo[2,1-f][1,2,4]triazine-6- 2.70 min
carboxamide
F

Examples 116-119
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[~ methyl -2-thiazolyl)pyrrolo[2,1- \S f][1,2,4]triazine-6-carboxam de 3.50
mn 110 e oxyammo car ony CH3 H nethyl phenyl]am no]-5-nethyl-NJ[(1R)-
411. 2 1webhyisps opyl | pyrrol o[ 2, 1- - CH CH2- CH3 PCT/US01/49982
f1[1,2,4]triazine-6-carboxamde 3.20 mn 111 et oxyammo car ony CH3 H

met hyl phenyl ] am no] -5-nmethyl -N-[(1S)- 411.2 - CH CH2- CH31
-met hyl propyl] pyrrolo [2,1- f][1,2,4]triazme-6-carboxamide 3.20 min 112 F
H N—[(3-FIuorophenyl)nethyl]-4-[[5-E@@3.2 [ (et hoxyam no) car bonyl | - 2-

met hyl phenyl ] am no] -5- 2.84 m n - CH2 net rrolo[2,1-f][1,2,4]triazine-6-
carboxam de 113 - uorop eny et iy CH @et hoxyam no) car bonyl ] - 2-
477.3 met hyl phenyl ] am no] -5- net hyl 8 7f1[1,2,4]tri azi ne-6- 2.93
mn carboxamde F - i uorop éh{ net (met hoxyam no) car bonyl ] - 2-
481.2 -CH2 F methyl phenyl ] gyi nop=<g ylpyrrapo[ 2, 1-f] [
1,2,4]triazine-6- 2.92 mn F 115 - gﬁforop eny net y FH

[ (met hoxyam no) car bonyl | - 2- 1. MNet byl phenyl ] 3no] -5- -CH2

net hyl pyrrol o[ 2, 1-f][1, 2, 4] triazine-6N 2. 70 m n carb@ni de F .Exanpl es
116-119 -73 WD 02/ 40486 PCT/ US01/49982 H3C/ O

Compounds having the formula (IId), wherein the R, groups have the values
5  listed in Table 9, were prepared following the same methods set forth above in
Scheme 9 and Examples 62-115.
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HBCH O\N HN~10 2 NONJ CH3 (11d) Conpounds having the formula (11d),
wherein the R2 groups have the values 5 listed in Table 9, were prepared
fol | ow nyvo hz4@ssre net hods set forth above in Schene 9 anOI/Es@mIPses
62-115. -74 WO 02/40486 PCT/ US01/49982 TABLE 9 Ex. R2 Conpound Nane Data
116 ?? - - ex y o- 452.1 nethyl-1H1,4-diazepin-1- 1.63 mn

yl )carbonyl ]-5-methyl pyrrolo[2,1-f] [1,2,4]triazin 4-yl]am noj

- N- net hoxy- 4- net hyI benzam de 117 eN—MBh@Q/ 4- et hyI --T-- 425.2

[[5-methyl - 6-{A4p=—"1-82—min =0 nnrnmva.r_
pyrr0|0[21f][ 1‘_, 'Itr|:|7|n 2/I \l|1 q [ y y -
27513.4 No gt 5- 671 4- 3 45 ',g A 1
pi peri di nyl ] darbonyl|] oI o[ f 111 A Y 1 am ni BPenzani de
- et oxy- -nmgt y - - [5 met | n%y
pyrrolidinyl garbonyl|) pyr roI o[2,1-f][] 'Iﬂethg::yy am no] benzam de
-75 WD 02/ 40486 PCT/|USO1/ 49982 Exarrpl e Amide
117 N-Methoxy-4-methyl -3- 4252
/ \ [[5-methyl-6-(4- 1.82 min
—S—N o morpholinylcarbonyl)
% \ / pyrrolo[2,1-f][1,2,4]triazin-
4-ylJamino]benzamide
118 N-Methoxy-4-methyl-3- 513.4
N — [[5-methyl-6-[[4- 3.45 min
Q—CHz @ (phenylmethyl)-1-
piperidinyl]carbonyl]
pyrrolo[2,1-f][1,2,4]triazin-
4-yllamino]benzamide
119 N-Methoxy-4-methyl-3- 409.2
— : 7 [[5-methyl-6-(1- 2.16 min
pyrrolidinylcarbonyl)
pyrrolo[2,1-f][1,2,4]triazin-
4-ylJamino]benzamide
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H3C ~ 1 O F3BCHN X CH3 R2\ NON (Ile) 5 Conpounds having the fornul a
(I'le), wherein X and R2 have the values listed in Table 10, were prepared
fol | ow ngvo bB4@8ere or simlar procedure as in Schene 9 aPOI/Ex@Ibse 61
except in the first step, comrercially available 3-trifluoronethyl-|-
pyrrol e-2, 4-di et hyl

-2, 4- ester was used j nst ead_ of
3-methyl -1-pyrrol e-2, 4-di et hyl est M&?ﬁa ¢ -B40 Ex. No. X R2 Conpound

Nane Data MS/HPLC 120 0 -CH2-CH3 4-[[5-[ (Met hoxyam no)carbonyl]- 3.76 mn
2- et hyl phenyl Jani no] -5 C (trifl uor@sfethyfypyrrolo[2,1- 0 ~ :
f]1[1,2,4]triazine-6-carboxylic acid et ¢ 121 0 -CHCH - t y \\ 2- 3

[ (met hoxyam no) carbonyl]-2- 2.99 mn
(trifluoronmethyl)pyrrolo[2,1 f
car ony - 451.3 122 0 - CH2- CH2-
mn ~ 5- (trlfluororrethyl)pyrrolo
1,2,4]triazi ne-6-carboxam d%
noj °

%Il\/let hoxya@Hgo) car Uo- ny-ff-- 465.3
123 0 \C 3 2-net hyl phenyl ] a

|- 3.36 m } insthylpropyl] 5 HN~

CH-CHZCHB(trifluororrethyl)pyrrolo[Z 1- f]1 [ 1,2, azi ne- 6- car boxam de
et oxyarrrm car [\é 2- et hyl phenyl ] am no] N[(1S)-1- 1.72 min V
phenyl et hyl]-5 H @mpeumqs f{avmgzhqurmphlz(ma eicein FosrdrRadwve the values listed
in Table 10, were prepared following the same or similar procedure as in Scheme 9
and Example 61, except in the first step, commercially available 3-trifluoromethyl-1-
pyrrole-2,4-diethyl ester was used instead of 3-methyl-1-pyrrole-2,4-diethyl ester.
10 TABLE 10
Ex. No. X R, Compound Name Data
MS/HPLC
120 . 4382
o] —CH;—CHj 4-[[5-[(Methoxyamino)carbonyl]- 3.76 min
\\ 2-methylphenyl]amino]-5- :
C— (triflnoromethyl)pyrrolo[2,1-
o) 1][1,2,4]triazine-6-carboxylic acid
‘ ethyl ester
N-Ethyl-4-][3- 4372
121 0 —CHz;—CH3 | [(methoxyamino)carbonyl]-2- 2.99 min
\<\: methylphenyl]amino]-5-
y (trifluoromethyl)pyrrolof2,1-
HT f][1,2,4]triazine-6-carboxamide
4-[15-](Methoxyamino)carbonyl]- 451.3
122 0\ ——CHz-CHz-CH3 | 2_methylphenyi]amino}-N-propyl- | 3.21 min
\C 5-(trifluoromethyl)pyrrolo[2,1-
N - fl[1,2,4]triazine-6-carboxamide
123 4-[[5-[(Methoxyamino)carbonyil]- 465.3
0 CHj 2-methylphenyi]amino]-N-[(1S)-1- | 3.36 min
\é methylpropyl]-5-
~ — CH—CH,— (trifluoromethyl)pyrrolo[2,1-
H"" CHz—CHy f][1,2,4]triazine-6-carboxamide
124 4-[[5-[(Methoxyamino)carbonyI]- 513.2
0 CHs 2-methylphenyljamino]-N-[(1S)-1- | 1.72 min
\\ Y phenylethyl}-5-
/C —C (trifluoromethyl)pyrrolo[2,1-
H P .
H"“ f][1,2,4]triazine-6-carboxamide
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-76 WO 02/40486 PCT/ US01/ 49982 Exanple 125

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

met hyl pywobpj@sd-f] [1, 2, 4]triazi ne-6-carboxan de net haneCHURIIBH9982 aci d
H3C O H3C HN O HN110 HN C:N11IN O CH3 H3C H+ S.O H3C O 5 Exanple 97 as
a free base was charged with acetoneﬁg%lo n1/g$\Ex 106), and the jacket was
heated to 50-60C. Reflux was started and the m xture was

Ztn |d r ; eds}‘ Ior h?oe;n N-Emyl-aqfisgﬁetﬂ@yhmmrhg&ﬂsmlli}yq-mieday(lﬁhgnrygdm)m aggegntl |
DSC ShOWeng n 18 e&@ﬁpgrrﬁsgzﬁtﬁ@g @g% ME67G3 ﬁ%%’r%ﬁ&‘%“b%‘?/w ‘ha"d t he

free base (np 220-222C) to the nesylate salt (np 259-261C). The slurry was
cool ed to 20-25C over about 30 mn, it hemstirred for at |east 30 min.
with the tenp. kept at 20-25C. The slurry then filtered, washed with
acetone, and dried in vacuo at 40-50C to gh LOB sA8)5%to provide Exanple
125 as a white crystalline solid.(xi 59 . 15 [ MtH] +=478. 4. The above
procedure may be used to prepare sal t sHNf__ ot her conpounds of
Forrmulae (1) and (I1) herein. N86 PCT/ %01/ 49982 Exanple 126
N-Ethyl-5 -nmethyl-4- [ [2-net -(trifl H{gorrethyl)phenyl]

am no] 5 carbonyl] phenyl]am pyr g [1, 2, 4]triazine-6-carboxam de
HHNNI \ ONO/ N\ N 3HAﬁpa,ryof209(42mml)of
conmpound (1) from Schene 10, erein R2 \§ hyl, in 12 nmL of anhydrous
MeOH was added 18 nL of a 4 N solution of

5

Example 97 as a free base was charged with acetone (10 ml/g Ex. 106), and
the jacket was heated to 50-60°C. Reflux was started at 55-57°C, and the mixture 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

10 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 125 as a white crystalline solid (yield 90-95%).

15 [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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10 anhydrous HC in dioxane at rt. The resulting clear solution was stirred
at rt for 16 h and the reaction m xture was concentrated in vacuo. The
resul ti ngvont/4oa8s di ssolved in 16 nL of 1.5 N aq. KOH soPOT/Usel/498t heat ed
to 50C for 3 h. After cooling to rt, the mxture was diluted with 50 nL of
water and 10% aq. HO was added unt|I oH wai approximately 3 or 4. The
resulting precipitated product vvas cdi y 15 vacuum fi |tration and
washed with 50 nmL of

affor YB&]EF’EH? % of
conpound (3) from Sc %?rﬁ&‘él g@ﬁﬂyg
pr epar ed §)y recrystalf %%y RCWJEHP& AN A lla?lge W%SOD) S
8.21 (br ,IH),811(brs 7.89-7.91 (m 2H), 7.67 (br s,
7.44 (d, 1H), 3.40 (g, 2H), 286(s 3H) .36 (s, 3H), 1.25 (s, 3H) LOVS
(MtH+) = 354.2. HPLC (Condition 20 A): 2: mny B. A mxture of Conpound
A (40 ng, 0.11 mmol), HATU (65 ng, 0.17, mms 8 LsQpr opyl am ne (20 L,
0.11 mol ), and 3-trifluoronethylanil\in 1, @ inmol) in 0.3 n1_ of
N- net hyl pyrrol i di none was heat ed E_&ﬁ%‘r 16 "h, ard the 25 reaction
mxture was purified by RP pr1e/pa,5 NHRUC to affoee 41 ng (74% of
Exanpl e 126 as a light tan sofids 'H NV® (CDSOD w TFA): S 8.28 (s, 1H),
8.19 (s, 1H), 8.16 (d, 1H), 8.11 (d, 1H), 7.84 (s, 1H), 7.71 (d, 1H), 7.58
(t, 2H), 7.47 (d, 1H), 3.44 (q, 2H), 2.94 (s, 3H), 2.47 (s, 3H, 1.26 (t,
3H). LCVS (MAf T )Toa‘b%y‘lngD" @721{119@0@%5 Q)ﬁoﬁﬂidﬁbﬁhe 180whdBini©

02/ 40486 PCT/ USO 8 G\ N O HN N\
Rs (I1f) e&ﬁyﬂ! F OEESIM‘%PS( F g%éﬂle%g\l %@%@é‘ém&éd for
Exanpl e ]]£26 anlgdoeptH@piprdipanatiert s Ths tesaltiag c&ﬁﬂscﬂmmﬂsamrmd&efte‘si e6lht 0
af ford conpo he vy
TABLE 11 10 g%‘%@é I‘:%S pou négg%ﬁ%eﬁ%?%‘# B VA 3?@&%@ ﬁ‘ggi ‘JEW&‘S TaRkSivad
ani no] car bony 16 &1, o 1983 NMYRROTPSSMRion #hd heated to 50°C for 3 h. After cooling to rt,

the mixture was diluted with 50 mL of water and 10% aq. HCI was added until pH

was approximately 3 or 4. The resulting precipitated product was collected by

15 vacuum filtration and washed with 50 mL of water and dried in vacuo to afford 1.47 g
(99%) of compound (3) from Scheme 10. An analytical sample of this product was

prepared by recrystallization from 10% aq. acetonitrile. "H NMR (CD,0D): § 8.21 (br
s, 1H), 8.11 (br s, 1H), 7.89-7.91 (m, 2H), 7.67 (br s, 1H), 7.44 (d, 1H), 3.40 (q, 2H),

2.86 (s, 3H), 2.36 (s, 3H), 1.25 (s, 3H). LCMS (M+H") = 354.2. HPLC (Condition
20 A):2.24 min.

B. A mixture of Compound A (40 mg, 0.11 mmol), HATU (65 mg, 0.17 mmol),
diisopropylamine (20 pL, 0.11 mmol), and 3-trifluoromethylaniline (36 mg, 0.22

mmol) in 0.3 mL of N-methylpyrrolidinone was heated at 80°C for 16 h, and the
25  reaction mixture was purified by RP preparative HPLC to afford 41 mg (74%) of

Example 126 as a light tan solid. '"H NMR (CD,OD w/ TFA): § 8.28 (s, 1H), 8.19 (s,
1H), 8.16 (d, 1H), 8.11 (d, 1H), 7.84 (s, 1H), 7.71 (d, 1H), 7.58 (t, 2H), 7.47 (4, 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.

30
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eth 1 hen 1 amino N 7. (br s, 1H), 7.84 - n¥ p Y] ]' 7.86 (d, 3H), 7.74
(d, cN ethyl-5-nmethyl 1H), 7.62 (d, 2H), 7.58 pyrrolo[2,| fJ[1,2,4] (s,
1H), 7.40vQd40Bf, triazine-6-carboxam de 3.30 (q, 2H), BCRUSE#HIBH), 2.76
(s, 3H), 1.14 (t, 3H). LCMS (M+H+) = 454.18. HPLC (Condition A) : 2.86
mm 128 1m non LCMS ( MtH+) [~he2§ carbin 505. 27. HPLC

phenyl Jami no] - N-[ (1S)- (Condition Ayxamples}27-129h0ny| et hyl] ni n.
pyrrolo[2,1 JJ[1,2,4] triazine-6-carboxam de 129 4-[[5-[[(4-Cyano- ( +) _
phenyl ) am no] car bonyl ] - 5300.23. HPLC 2-nethyl phenyl]am no]- (Condition A)
: 3.35 CN 5-nethyl -N-[(1S)-1- mn. pheny hw ] pyrrol o[ 2, 1-
j101,2,4]triazine-6- carboxam de 15 Exggrphe OrN- Ethyl -4- [ [5 - [ [(3
-fluorophenyl) sulfonyl] amino | o2-nE Xl phenyl| amno] - 5 -

met hyl pyrrolo[2,1 f][1,2,4]triazi $-calboxam de -79 WO 02/ 40486

PCT/ US01/49982 o, F HNSF aff H ON NNJ N(I\H)H N

5 Compounds of Formula (IIf) were prepared as described for Example 126,
except appropriate substrates and amines were selected to afford compounds where R,
and R;; have the values listed in Table 11.

TABLE 11
10
Ex. R, Ry, Compound Name Data
4-1[5-[(4-Cyanophenyl)
127 Et ; amino |carbonyl]-2- ;Hggl?gfs(g%o%f
\©\ methylphenylJamino]-N- | ;g5 (d, 35), 774 (@,
cN | ethyl-5-methyl 1H), 7.62 (d, 2H), 7.58
pyrrolo[2,1-f][1,2,4] (s, 1H), 7.40 (4, 1H),
triazine-6-carboxamide 3.30 (q, 2H), 3.21 (s,
3H), 2.76 (s, 3H), 1.14
(t, 3H). LCMS (M+H")
=454.18. HPLC
(Condition A) : 2.86
min.
_ 5-Methyl-4-[[2-methyl-5- _
128 Z = [(phenylamino)carbonyl] ﬁ‘g%ﬁfg
\© phenyl]amino]-N-[(1S)- | (Condition A) : 3.34
1-phenylethyl] min.
pyrrolo[2,1-/][1,2,4]
triazine-6-carboxamide
~ 4-115-][(4-Cyano- +
129 IS phenylamino]carbonyll- | 53093 HPLC
\©\ 2-methylphenyl]amino]- | (Condition A) : 3.35
CN | S-methyl-N-[(1S)-1- min.
phenylethyl]pyrrolo[2,1-
/[1,2,4]triazine-6-
carboxamide
15 Example 130

N-Ethyl-4-[[5-[[(3-fluorophenyl)sulfonyl]amino]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide
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AL 02N\ NSO F 5 To a solution of 4-nmethyl-3-nitroaniline [conpound (11)
from Scheme 11)(3.72 g, 24.5 mol)] in 150 mM of DCM at rt was added

3-fl uorobyeoamsasal fonyl chloride (5.00 g, 25.7 innol), fpCT/o%dbs2 TEA
(7.0 M, 50.2 nmmol) via syringe. The resulting mxture was stirred for 20
h and the solvent renoved in vacuo. The residue was dissolved in DCM (600
m), washed with sat'd aq. NaHCO3, drie I’OSQdI um 10 sulfate, filtered,
and concentrated in vacuo to give 8.00, oFi d whi ch was

triturated with DCM to afford54@gof eIIG'vv d. A portion of this
solid (1.63g) was dissolved in 1 NYaqg. Na and 20 m THF, and the

solution was stirred at rt for 2D h. MI’ e solvent was renoved in vacuo and
the residue acidified with 3N HCO to a pH of 2. The resulting precipitated
solid was collected by filtration to afford 1.02 15 g (94% of a |ight

yell ow solid as the desired Conmpound A. HPLC (Condition A) = 2.99 mn.
"HNVR(CDC13) o8 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m 2H), 7.32 (m 111),
7.28 (m 2H), 2.54 (s, 3H. B. /I "0 0// \I HZN\ HS F 20 To 0.20 g
(0.64 muol) of Conpound A in MeOH (L ) was added 10% Pd/C (20 ng) and
the m xture stirred under hydrogen b%l@gﬂ Por h at rt. The solution was
filtered through a pad of celite af#i tte I\@ renmoved in vacuo to give
0 18 g (1009% of Conpound B as a col orl ess, assy solid. HPLC (Conditions

N5 o E e bR T Ao B0 DB RS B SR d5002
(0. 64 ninol) 1bX3.42 gh2bh mrﬁolbﬂsnﬂﬁo oy rof di]QMrat azvasadéséﬁ-rﬂgabmmnwlﬂﬁoayl
(conpound 8 gffjoE&H d.1)5.7 AnRII)¥HIRNE 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 aq. NaHCO,, dried over sodium
10 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 HCI
to apH of 2. The resulting precipitated solid was collected by filtration to afford 1.02
15 g(94%) of alight yellow solid as the desired Compound A. HPLC (Condition A) =

2.99 min. 'HNMR(CDCL,) & 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 (m, 2H), 7.32 (m, 1H),
7.28 (m, 2H), 2.54 (s, 3H).

poty.
H,N NS F
To 0.20 g (0.64 mmol) of Compound A in MeOH (10 ml) was added 10%
Pd/C (20 mg) and the mixture stirred under hydrogen balloon for 6 h at rt. The
solution was filtered through a pad of celite and the solvent removed in vacuo to give

0.18 g (100%) of Compound B as a colorless, glassy solid. HPLC (Conditions A):
25  1.77 min. LCMS M+H" (m/z) 281.
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DVMF was stirred at rt for 20 h. The reaction was quenched with addition of
cold water 5 and sat'd ag. NaHCO3. The solid was coll ected, washed with
wat er, amdodr/iass i n vacuo to give 0.27 g (91% of ConpounBCTU&G1/44982 ght
yellow solid. HPLC (Condition A: 3.49 mn. LCMS MtH+ (mz) 484. D. S O
HN aN HF NH®CN J 10 N A solution of 0.27 g (56 muvl) of Conpound C
in1mM of INag. NaOH and 3 m of M sh%ated at 60C for 12 hr. The
MeOH was renpved in vacuo and the aqug Facidified with IN ag.
hydrogen chloride to pH - 2. The re uI |ng @re itated solid was

coll ected, washed with water, agéc n vacuo to afford 0.25 15 g (98%
of Conpound D as a pale yellow soli H?JLC (Condition A) 2 93 mn. LCMVBS

M-H+ (i z) 456. Exanple 130 A m xture of 30 of Conpound D,
EDCl (19 ng, 98 n€P§nP0‘2’éA g@i@ frgimelg apg Pyl 5&?@6%1 §f6a<‘éléor(> L, 0.25
mol ) was st inktt§ibyadolstiiafine- 6Cbt1@lcdﬂbox 1468 (Bohdsuhe shbysbmﬁé pnnﬂanli;ﬂeﬂoﬁm 0.13

mmol ) was ad and the rre for ure

bur 111 ed by SR REnstn dutopelns hbdiedtting S o g ElitiiEr ol yatep ¢

(Condi ti dns #)dsa?dag. NBHC(]&O‘PBe héltd+ay ®)11ed186 wakhedExathplater, 431dALPinExanpl es

131 and 132 8, npl e

130 and an ansias Eae P ERN00E CHlmRl TPA Pt oM L RRe P CRCBhalig

02/ 40486 PCT: /1121199 Z npound Conpound Nane Data 131
AU§6§ HculoE KoL

4-1[5-[[(3- HPLC HN s F Fluorophenyl)sulfonyl]Jam n (Condition H o

0] - 2- et hyl phenyl Jam no]- A): 2.89 N\ N N N[(1S)-2-nethoxy-1- mn. MN

r H nmet hyl etByI]-S- (mz) 527. nmethylpyrrolo [2,1- 1][1, 2,4]triazine-6-

HO,C \\ P
10 o

A solution of 0.27 g (56 mmol) of Compound C in 1 ml of IN aq. NaOH and 3

ml of MeOH was heated at 60°C for 12 hr. The MeOH was removed in vacuo and the

aqueous portion acidified with 1N aq. hydrogen chloride to pH ~ 2. The resulting
precipitated solid was collected, washed with water, and dried in vacuo to afford 0.25

15 g (98%) of Compound D as a pale yellow solid. HPLC (Condition A): 2.93 min.
LCMS M+H" (m/z) 456.

E. Example 130

A mixture of 30 mg (66 pmol) of Compound D, EDCI (19 mg, 98 pumol),

20  HOBt (13 mg, 98 pmol) and Hunig’s base (43 pL, 0.25 mmol) was stirred at rt for 0.5

br . 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.

25 Examples 131-132

Examples 131 and 132 as shown in Table 12 were prepared from Compound
D of Example 130 and an appropriate amine as described in Example 130, step E.
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car boxam de 132 Fl uorophenyl)sul fonyl]am n HPLC HN H Sno

o] - 2- net hyl phenyl ] am no] - (Condition "N 5-nethyl-N-[(1S)-1- A: 3.23 N\
NN~ phenweotiyi4dpyrrol o[ 2, 1- mm MH Hf][1, 2, 4] triazi nePEFUSM/42Y82559.
carboxam de 5 Exanples 133-141 H3C H N/CH3 HBCHN O SINO x N J R2 N
H3C (119) Conpounds having the fornmula (11g), wherein X and R2 have the
values listed in Table 13 were prepared fromcomercial |l y-avail abl e

di et hyl -2, 4-di net hyl pyrrole 10 3, 5-di ﬁr" kate foll owi ng the same or

sim lar procedure described above for S eparation of 5-desnethyl

pyrrol otriazi 40450 PCIT7T US 49982 ABLE 13 EX rrpound
Nane Data i Eztrﬁ%_- -ég‘é‘%bg“g-a 398 2, MH e%oﬁ%g%'%ﬂ'do ave] - 2- 3. 1@ #}0

nethylphenyl]lgﬁnno] - 5,7 thylpyrrcl4 4 [1,2,4]triaz
carboxylic ag¢id ethyl ester @ N-EL hyl - 4 5‘%‘&% ﬁ,,gza% % d1t10n

am no) carbonyl]-2- 1.70 nj iy A Ems\@l phe gl o
[2,1- [1,2 4]tri a2|on\e/e-\§ =~ )” N- (15) 2-methoxy-1- min. MH*
methylethyl]-5- (m/z) 527.
methylpyrrolo[2,1-
f[1,2,4]triazine-6-
carboxamide
4-=[[5-[1(3-
132 0,0 Fluorophenyl)sulfonyl]amin HPLC
. -8 F : (Condition
N \©/ 0]-2-methylphenyl]amino]- Ay: 3.23
= s 5-methyl-N-[(1S)-1- v
N NS phenylethyl]pyrrolo[2,1- I?rll? 550
@ L2, 4]triazine-6- (m/z) 559.
carboxamide
5 Examples 133-141

HsC
H
N /CH3
H,c HN o
=" N °
SN
’ N ~
Ry ‘N)

s (Tlg)

Compounds having the formula (IIg), wherein X and R, have the values listed
in Table 13 were prepared from commercially-available diethyl-2,4-dimethylpyrrole-
10 3,5-dicarboxylate following the same or similar procedure described above for the
preparation of 5-desmethyl pyrrolotriazine.
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car boxam de TB- - H3C 4- - et oxy- 473.3, M+rH am no)carbonyl]-2- 2.51 mn,
A nethyl phenyl] amno] ¢ 5,7-dinethyl-N-[(1S)-1- phenylethyl]pyrrolo [2,1-
[1, 2, 4] t Waat/ma86€ car boxam de 136 CH(CH3)2 et ox am no) cRE€DORYI4998R - 2-
1.81 min, A nethylphenyl] amno ] - 5, 7-dinmethyl-N (1 nmethylethyl)pyrrolo
[2,1- [1,2,4]triazine-6- carboxam de et oxy- 460.2, + M+Tf-

am no) carbonyl]-2- 1.30 mn, A nethYlphenYl]am no] 5, 7-di nethyl-N(2-
pyridinylnethyl)pyrrolo [ 2,1 J][1, 2TABLE 43i ne-6- car boxam de 138 2- - -
et oxy MrH ' carbapyl}-2- 2. 21 min A nmethylphenyl]l amino ] -
5, 7-di net hyl B9 rollo[ 2, T5[ 1, 2] 4] tri abPne-6- Car GEWPPHRANEME T3 Dgftno/ hoase
PCT/ USO1/ 499823 et [oxy-C@82. 1, MrH Ef/ - am4yqaviehoyy-] - 2- 13W2ZMAH A
met hyl phenyl]] amino] 5, 7-dinethyl-N [ 2-(/mingcpbohylilt ) et 1B myinr Al
methylphenyl]amino]-
5,7-dimethylpyrrolo[2,1-
71[1,2,4]triazine-6-

carboxylic acid ethyl
ester

134 -C(FO)NH- Et N-Ethyl-4-[[5-[(methoxy [397.2, MFH
amino)carbonyl]-2- 1.70 min, A
methylphenyljamino]-

5,7-dimethylpyrrolo[2,1-
f1[1,2,4]triazine-6-

carboxamide
135 “C(FO)NH= HaC Z[5-[(Methoxy- 4733, M+H
> amino)carbonyl]-2- 2.51 min, A
©/\ methylphenylJamino]-
5,7-dimethyl-N-[(1S5)-1-

phenylethyl]pyrrolo[2,1-
71[1,2,4]triazine-6-

carboxamide
136 “C(FO)NH- — Z[[5-[(Methoxy- 2117, M¥H
CH(CH,), amino)carbonyl]-2- 1.81 min, A
methylphenyl]amino]-

5,7-dimethyl-N-(1-
methylethyl)pyrrolo[2,1-
7[1,2,4]triazine-6-

carboxamide
137 -C(=O)NH- Z-[[5-[(Methoxy- 760.2, M+H
o amino)carbonyl]-2- 1.30 min, A
7 methylphenyl]amino]-

5,7-dimethyl-N-(2-
pyridinylmethyl)pyrrolo[
2,1-f][1,2,4]triazine-6-

carboxamide

138 CO,- H Z[5-[(Methoxy 3702, M+H
amino)carbonyl]-2- 2.21 min, A
methylphenyl]amino]-

5,7-dimethylpyrrolo[2,1-
7[1,2,4]triazine-6-~
carboxylic acid
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o[2,1 f][1,2,4]triazine-6- carboxam de 140 - 4- - et oxy- 480.2, + CN--/--
am no) carbonyl]-2- 1.39 mn, A nethylphenyl] am no] -

S5, 7- di metwg b2/M4p@- (1- pi peridinyl)ethyl]pyrrolo [2,1 f][RCPUSIH498zi ne- 6
carboxamde _ - H3C - - inmet y amno 440.2, MtH N ethyl]-4-[[5-[ (et hoxy
1.09 min, A_H3C ammp)carhonyl]-2 nethyl Dhenvl 1 am nol- 5, 7-di met hyl pyrrol o
[2,1- [1,2,4]'67i adi neCEEbdxani/de\ Exanpl & Meth OXY‘ 4582.1, M+H
4-[[5-[[ (Et hyl ami no) car bony! ] @N@mﬁ 'f;fp 1] 2- 1.21 min, A
? 1me ]Car

am no] - 5-methyl - N|propyl pyfrolo[2Z,1 f][1, & boxam de % HN
I No N-, HHO/JN --_/-N|NHA
5- Met hyl - 4-[|( 2- nmetthyl - 5-ni t r ophenyl ) am no] p

[1,2,4]triazfi ne-6-carboxylic acid ethyl est ¢ \' ~N/O\|NN)
A SUSpenSi on 1)4!6 \.,I’I C{En“‘ AN Ll JLI | Ze \\.,uup = 12) {9. n3 g,
8.47 mol ) and 3-r|tr<<-)_LlO5)errfet 1y| n| (1 ; i mL)
was 15 stirrjed at [rt for 24 é mn”and the

solution stijrred 5 ,7- d1methyl—N-[2 (1_-
plpendmyl)ethyl]pynolo
[2,1-f][1,2,4]triazine-6-~

carboxamide
141 -C(=O)NH- H3C N-]2-(Dimethylamino)  |440.2, M+H
N ethyl]-4-[[5-[(methoxy |1.09 min, A
HaC amino)carbonyl]-2-
methylphenylJamino]-

5,7-dimethylpyrrolo[2,1-
71[1,2,4}triazine-6-
carboxamide

Example 142
4-[[5-[[(Ethylamino)carbonyl]amino]-2-methylphenyl]amino]-5-methyl-N-propyl
pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide

5
PO
HN N)J\N/\
o N H H
~/N NN
A. S-Methyl-4-[(2-methyl-5-nitrophenyl)amino]pyrrolo[2,1-f]
[1,2,4]triazine-6-carboxylic acid ethyl ester
10

HN : NO,

/\O N\ N\N/)

2

A suspension of chloropyrrolotriazine (compound 1 from Scheme 12) (2.03 g,
8.47 mmol) and 3-nitro-5-methyl aniline (1.41 g, 9.3 mmol) in DMF (25 mL) was
15  stirred at rt for 24 h. Water (125 mL) was added over 30 min and the solution stirred

for 1 h upon which the pH was adjusted to neutral with sat. aq. NaHCO,. The solids
-84-



for 1 h upon which the pH was adjusted to neutral with sat. aq. NaHCO3. The
solids -84 WD 02/40486 PCT/USO1/49982 were filtered, washed with water,
and dri eavoo2/¢i48e conpound A (2.589 g, 85%yield) as a ppCEUS@IMISE id. 5
B. 5-Methyl-4-[(2-nethyl-5-nitrophenyl)am no]pyrrolo[2,1 f]

[1,2,4]triazin car box cid a HN O\ LINHON, J N 10 Tq a

sol uti on of 88%@ 8‘5 g%iswﬁg Water 33 jto giveprmpevnd ) (2 89 eV TR vidldh )
was added 1NadNapde (m solifl. and t he reacti on heated at 60C for 24 h. The
reaction m xture was cool ed, concentrated to renove the organic sol vents,

and the pH was adjusted to neutral with 1 N HCI. The solids were filtered,
washed with water, and dried to give conpound B. LCVMS (MtH) =328.1. HPLC

(Condi tion A 1§1ﬁfhl-- mch -
5- et hyl —4- [ P2 met huf et (3 tethyl S-vitrophenyaminolpyrrolof2dfl 5 4

[1,2, 4] triazine-6lk Aliésaameoﬁacan ingid O 611-, 20 H" A solution of
corrpound B (2.32 mmol ), EDCI (489 ng, 2.55 mmol), and HOBt (345 ng, 2.55
mmol) in DM (6 m.) was stirred at rt for 1 h, and then n-propyl am ne
(0.3 8 n, 6.4 mvol) was added. The reacti s stirred for 4 h and water
25 was added to precipitate the product. ,J bids were filtered and

purified via colum chronat ographyjon\ si | ca (33% et hyl acet at e\ hexanes)
to give conpound C (0.79 g, 93%yyi Nis/)a white solid. "H NWR (CDCl13): S
)

9.11 (s, 1H), 7.92 (m 2H), 771(@ ,736(d J=8.4 Hz, 1H), 5.82
(brin 111)334(q,J67Hz 2.86 (s, 3H), 2.41 (s, 3H), 1.58 (m

1. t, J=7 36 HPLC t A
3 42 5 ofd E85 ) Eﬁﬁiﬁﬂ@@nﬁ P@@Bﬂg‘%gé% > Mg, 83§mm°bm%ﬁ1? R dam A
[ (5- Ami no- 2- MO (Ipié ytap addedoN NaOke(GhmL) Mbdothe padctiyn hedtal 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):
15 3.40 min.

C. 5-methyl-4-[(2-methyl-5-nitrophenyl)amino]-N-propylpyrrolo
[2,1-f1[1,2,4]triazine-6-carboxamide

HN : NO.

o] XN

a—

\_N.
20 \/\:: N

2

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
amine (0.38 mL, 6.4 mmol) was added. The reaction was stirred for 4 h and water
25  was added to precipitate the product. The solids were filtered and purified via column
chromatography on silica (33% ethyl acetate\hexanes) to give compound C (0.79 g,

93% yield) as a white solid. "H NMR (CDCl,): § 9.11 (s, 1H), 7.92 (m, 2H), 7.71 (s,
1H), 7.36 (d, J=8.4 Hz, 1H), 5.82 (br m, 1H), 3.34 (q, J=6.7 Hz, 2H), 2.86 (s, 3H),

2.41 (s, 3H), 1.58 (m, 2H), 1.16 (t, J=7.5 Hz, 3H). LCMS (M+H") =369.3. HPLC
30  (Condition A): 3.42 min.
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[2,1-A[1,2,4]triazine-6-carboxamde HNNH, a O\/JNN\ N HNS5A

sol ution of conpound C (794 ng, 2.16 mmol) and 10% Pd/ C (250 ng, wet) in
MeOH (20 wrp2/486 degassed and backfilled with hydrogen thpewUSIIH®S82and
stirred for 2 h. The solution was filtered and concentrated to give

iﬁo@ogngsD( gﬁgimng “5- 3?2 Ze‘!“%ﬁbylpl’ﬁ"@gR t’éﬂc?%sleihﬁd&'l’{mﬁ%r@@ (dg 739’ (881

2.2 Hz, 1H) 5.86 (hlﬂ[h},ﬂtﬁ)azﬁ?e-d—&aﬂipxaiﬁde] 6.6 Hz, 2.91 (s, 3H), 2.27
(s, 3H, 1.68 (m 2H), 1.02 (t, J=7.3 Hz, 3H). LCVG (I\/HrH+) = 339.2. HPLC
(Condition A): 2.39 min. E. Exanple 142 To a pension of 25.6 g (0.076
nml ) of conmpound Din 0.3 nL of DCE 15 g¢g 22 L of ethyl isocyanate

at A The reaction mxture was heatedoat) 50C for 12 h, then cooled, and
i sopropanol was added (1 nlL). The res \ g/pr ecipitat ed product was
col lected by vacuumfiltration and’wlshed Wth 1 nL of isopropanol and
dried in vacuo to afford 19.6 ng (63% of the titled corrpound as a pure
product. 'H NWR (CD30D): 8 7. 9@5, 1H), 7.70 (s, 1H), (s, 1H), 7.23
(br s, 28, 7.44 Adolytpnafcompovrsl €479mg, 2.6 gmlqlkancgi@% PQ/Q@Z5@ST183N9‘E) 1.66

(m 2H), 1.1 MeOHD ml) }as dd. &gass%ﬁ*hnd badidMBed Mi’t'ﬂﬂydroééﬂ%rge tife &%&ﬁﬁﬁ&: L') on

A: 2.82 mn es 143-14 N
-86 VO 02/ 405%%}3 %%%E}Oég‘@%szﬁlﬁ&fij%{\fl}?ac?%ﬁ%@g}otgh@ OPB}HQHP%D((ﬁPh}n&vam n
R $ has the y [ r r e f A rocedure
outlined for %’Qﬁ%ﬂe ﬁ@%gl ng ’éleéé ?’gr lﬁ)ipfsg% ana g(s)ﬁ} ﬁthlﬁg éée(tnpstep
TABLE 14 5 1H), 7.06 (d, J=8.1 Hz, 1H), 6.53 (dd, J—81 2.2 Hz, 1H)5 86 (br m, 1H), 3.43 (q,
10 J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, ]=7.3 Hz, 3H). LCMS
(M+H") =339.2. HPLC (Condition A): 2.39 min.

E. Example 142
To a suspension of 25.6 g (0.076 mmol) of compound D in 0.3 mL of DCE
15  was added 22 pL of ethyl isocyanate at rt. The reaction mixture was heated at 50°C
for 12 h, then cooled, and isopropanol was added (1 mL). The resulting precipitated
product was collected by vacuum filtration and washed with 1 mL of isopropanol and
dried in vacuo to afford 19.6 mg (63%) of the titled compound as a pure product. 'H
NMR (CD;0D): & 7.94 (s, 1H), 7.70 ( s, 1H), 7.60 (s, 1H), 7.23 (br s, 2H), 7.44 (d,
20  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.

Examples 143-148

25 (ITh)
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Ex. R18 Compound Name Data MS/HPLC 143 [[(phenyl am no)carbonyl]am 3.40

m n no] phenyl Jam no] -N propyl pyrrolo[2,1- j][1,2,4]triazine-6- crboxam de
5- Met hyl WO omedBey/| - - 472. 5 Z~ net hyl phenyl ) am no] car bony BCHO0S01/49982

am no] phenyl] am no] -N propylpyrrolo [2,1- j] [1,2,4]triazine-6-

crboxam de 145 CN _4- L[ 5- (4- 483.3 anophenyl ) am no] car bony_ 3. 48

| 1ami no] -2 net hyl EHEW%’P]]A!; 1%]he-f8rmulﬁ8{h}ngﬁeﬁ‘r%lp3?%@“? valugs fisied in Table

J] I[ ]1 2, 4] } r izaz.z imf.]&Ilﬁelﬁaré(ﬂ)?)imwidgtli]aipﬁwe@té&mﬁﬁﬁﬁﬂ%f@@m;ﬂ@lMlD, udin %if[féz%ént/ c

nyl ] am no] - 2. he mno] -5 | nmet hyl - N-propyl pyrrolo , 1-

101, 2, 4]tri %g??%aélfy“égl%ﬁ%&%% “Be F 4-[[5-[[[(4- 476.2

Fl uor ophenyl ) am no] car bony 3.48 |]anildABLR 14et hyl phenyl] ami no] -5 -

met hyl - N-propyl pyrrolo [2,1- j][1,2,4]triazine-6- crboxam de 148 \
S[[[3-Methyl-4-[[2-nmethyl-5- 526.1 [- :~a CF (trifluoronmethyl)phenyl]anin
3.87 mn s o] grbogyl ] gm no] phepy! am Compound Name Data
MS/HPLC

143 5-Methyl-4-][2-methyl-5- 458.2
[[(phenylamino)carbonyljami .
g@ no|phenyljamino]-N- 3.40 min
propylpyrrolo[2,1-
A[1,2,4]triazine-6-
carboxamide
5-Methyl-4-]|2-methyl-3- 472.5
methylphenyl)amino]carbony 3.60
lJamino]phenyljamino]-N-
propylpyrrolo[2,1-
f[1,2,4]triazine-6-
carboxamide
FI5-E 48373
Cyanophenyl)amino]carbony 348
lJamino]-2- '
methylphenyl]amino]-5-
methyl-N-propylpyrrolo[2,1-
A[1,2,4]triazine-6-
carboxamide
4-115-111¢2,3~ 526.2
Dichlorophenyl)amino]carbo 3.08
nyl]amino]-2- ‘

144

g

methylphenyljamino]-5-
methyl-N-propylpyrrolo[2,1-

145 ©/
5
146
L
Cl
f[1,2,4]triazine-6-
carboxamide

CN

Cl

F -0 4762
CF;

147
Fluorophenyl)amino]carbony 3.48
1Jamino]-2- ‘
methylphenyl]amino]-5-
methyl-N-propylpyrrolo[2,1-
f[1,2,4]triazine-6-
carboxamide

5

5-Methyl-4-[[2-methyl-5- 576.1
[[1[3- :
(trifluoromethyl)phenyl]amin 3.87 min
o]carbonyl]amino]phenyl]am
ino|-N-propylpyrrolo[2,1-
Al1,2,4]triazine-6-
carboxamide

148 O\
%

Examples 149-152
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i no]-N-propylpyrrolo [2,1 ) [1,2,4]triazine-6- crboxam de Exanples 149-152
-87 WD 02/40486 PCT/US01/49982 The conpounds naned bel ow were prepared

usi ng nmetwody4@s@l ogous to the procedures descri bed her eP@hER@r4982149)

1, 3-Di hydro-3-[ 5-nmet hoxy-6-[[4-(4-nmethyl -1 5

i i | I 1-f )
Fllpgr Z]Z![ ::]|yz'i)z Ibﬁf Z tﬁm %ﬁ&&%{g?xa@e@ﬁ%@w&y prepared using methods analogous to the

1,3-D hydro-ﬁrob&imeﬁdusmbﬁl{e@@in&e@emr phol i nyl)butyl]am no] pyrrolo[2,1- f] [
1,2,4]triazin-4-yl]-2Hindol -2-one; 151)
1-[3-[4- (2, 3-D hydro-2-oxo-1Hindol -3-yl)-5-nethyl pyrrolo[2,1-f][1, 2,4]tria
h 6-y11 -1 1490bBdRpisos-Fouieitiopy felld-metisard 10 152)
I
tr

]
A lo[2,1- f
At r T R ﬂéhu@ﬂ f“’iﬁ“’f"@[ﬁ e R i, O L & A e e
o LD BEY e Sl eihhe L Homer b e S e e MG L b pag
nase 5 actﬂ[/llzy]tﬁ@imﬂﬂ-ﬁ!]-gg{ @del-nosd;ering to a patient in need thereof at

R MRS Ll T B RU CNNE SB RE  0 ag
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is absent; Zis selected fromO, S, N, and CR20, wherein when Z is CR20,
sai d car bon at om may
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forman optionally-substituted bicyclic aryl or heteroaryl with R4 and R5;
R1 is hydrogen, -CH31-OH, -OCH3, -SH, -SCH3, -0C(=0 R21, -S(=0 R22,

- S02R22, WE@NREAR25, - CO2R21, -C(=0 NR24R25, NH2, NR24R2BCT/US@ /49982

- NR21SO2NR24R25, NR21S02R22, - NR24C(=0) R25, NR24CO2R25, NR21C(=0) NR24R25,
hal ogen, nitrp, .cyano; R2 is selected from a) hydrogen, provided that
R2 is not hy when X is -S(=0-, -SOz , NRLOCO2-, or NRIOS02 ; 25 b)
all cyl, allc®dlainand al kynyl optionally substituted with up to four R26 or
pent af | uoroal kyl; ¢) aryl and heteroaryl optionally substituted with up to
three R27; and d) heterocycl o and cycl oal kyl optionally substituted with
keto (=0, up to tHArmeehiR2df treatigone hamo:@ccmdﬁwnbassociatddomiﬂbpmj]gﬂamf 3to4

carbon atpns,, -89
WO 02/ 40486 Pc%%sg%ﬁglé’g%dhﬁn@'éﬁg |£°sé éaté &lﬁl}?% e ylamegét& SomBoi | o
wi t h NHSQ2al zwmg thefermula(Bd het eroaryl, or an optionally- substltut ed
bicyclic 7-11 nenbered saturated or unsaturated carbocyclic or

het erocyclic ring, and R5 is hydrogen, alkyl, or substituted al kyl, except
when Zis 0 or S, R5 is absent, 5 or dlaerpdsively, (ii) R4 and R5 taken
together with Z form an optlonally gubstitfted bicyclic 7-11 nenbered aryl
or heteroaryl; R6 is hydrogen, alkyl,\substituted al kyl, aryl, substituted
aryl, heterocyclo substituted h ¢l o, N- NR7RS, CR?, or hal ogen; 10
R10 and R, are i ndependently sel ec \( hydr ogen, al kyl, substituted
alkyl, aryl, substituted aryl, Fyclo YINTS tituted cycl oal kyl,
heterocyclo and substituted hetero Yclo R7 R21, R24, and R25 are
i ndependently sel ected from hydrogen, "al kyl substituted al kyl, aryl,
substituted aryl, heterocylco, and substltut ed heterocyclo; 15 R20 IS

vt o0er et HEERARSGE Abr Y RY Sheglient 1t
unsat ur at ed Rkﬂs@ydrqgcn,angthylopertﬁlaommm; meiﬁQQy |halogblk,>dyan<sutti§Hh,t uted al kyl ,
aryl, substi het er g 0 itu ocyclo 20 R26 is
sel ected fro%nlﬁéﬁ ‘E)“d%%ho‘?lr T=uc§%¢r§§ﬁ 1k =h§?o )‘ko%@ =k<§(o 530) Omitro,

cvano. SRS - R, QRS- N AR HRRESO2RRS o, 23R o SR oR2S

~NR;;SO,NR,;—, =SO,NR;—, ~C(=0)NR,,—, halogen, nitro, and cyano, or X

15 is absent;

Z is selected from O, S; N, and CR,,, wherein when Z is CR,, said carbon atom may
form an optionally-substituted bicyclic aryl or heteroaryl with R, and R;

R, is hydrogen, —CH;, —~OH, —OCH;, —SH, —SCH,, —-OC(=0)R,,, —S(=0)R,,,
—SO,R,,, =SO,NRy,R,5, -CO,R,;, —C(=O)NR,,R,;, —NH,, ~NR,,R,s,
20 ~NR,;8O,NR,R5, =NR,;;SO,R,,, -NR,,C(=0)R,5, -NR,,CO,R,;,
—NR,,C(=0O)NR,,R,s, halogen, nitro, or cyano;
R, is selected from:
a) hydrogen, provided that R, is not hydrogen when X is —=S(=0)-, —-SO,—,

—NR;,CO,—, or -NR,SO,—;
25 b) alkyl, alkenyl, and alkynyl optionally substituted with up to four R, or
pentafluoroalkyl;
c) aryl and heteroaryl optionally substituted with up to three R,,; and
d) heterocyclo and cycloalkyl optionally substituted with keto (=0), up to
three R,,, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; or
30 e) R, is absent if X is halogen, nitro or cyano;
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-Q02R28, -C(=0)R28, -C(=O)NR28 R29, -0OC(=0O R28 , -0OC(=0) NR28 R29,
NR28C(=0) R29, -NR28CO2R29, N-OH, =N-0-al kyl; aryl optionally substituted

wi th onewoorimee R27; cycl oal kyl optionally substituted MTHS@B9ks2t o( =0) ,
one to three R27, or having a carbon-carbon bridge of 3 to 4 carbon atoms;

a0, et o ocy Bl B B A B S R S e PR B e
R29 are each i ndepepitenatlysubsitaed bityélicovl hyebndbgesd, saqirdtyd or adskiemgted aryl ,
aral kyl, C3 7cycgé}%{}&}%mﬁé}% %ehy} eg&pycl e, or may be taken together to

forma C3 30_, het éroc erel' i’ each R28 and R29 in turn is

optional |y sBbisthydiagsa, allfwltww{gstﬂ-mteﬂ\n&yéfexamwhenalﬁéhws Ryas dhpent;

hal oal kyls hall Q{-@Hﬂiﬁ&& cyano, nitro, amino, hydroxy, alkoxy, allcylthio,
phenyl , benz be l.oxy; and R27 is selected from al kyl,
R32, and Cl éQIR" ﬁrgﬁ‘g?iglt?ﬁnléeﬂ “ﬂﬂlszI{QPt%oH?lg’és‘mﬁmtm%ihﬁ 7-B5 each” R32
group is i ndependmtﬂbyreﬁl@kﬁﬁir&dtefd@yn hal ogen, hal oal kyl, hal oal | coxy,

nitro, cyano R3 N SO -90 WO
AR L T e

-0C(=0) R30, - OC( mEANBFIRIINR MF300R = @) BAbgeNR3OCC2R31, and a 3 to 7

menber ed carbocycllc or heteroc clic rlng optionally substituted with
14

al kyl, hH} ogBm,an r%adlr%wepealﬂw%yselq%ﬂdém drogeyl, 6Bk sbstitwied plkyl, amilno, or
cyano, wher el n malb%tlm cﬁa@alglchmlsmﬁmg@ll@amw héRlRGERaddar om hydrogen,

al kyl , al kenyl , C 7cycl oal and hetérocycle, or may be
taken toget her t 0 '%lbép %héée Xcllféterocycle 2. The nethod of claim1l

conpri si ng aBriRi Rs,eRj,nandiRy,, mendmfenmmﬂyaélettediﬁbnﬂqehogbﬁ sleyipsubsdtubayi ng

her eof | wher of h: T ABTGPRGRMY ofRele SEARERAP GshRkean B, O -Gy

-002 , -NR10ORy is Nrirogms ywer gbsututNRaltm or Rzo-I&)Qbﬂb@ant ithd carbon

- (=0 NRIO-, or Xgio t%b@lﬁ&ﬁ it 1§§cta%h§d\{o§§%§eﬂ \ﬁlﬂfiI rs p%—e@% luﬁé’# urafel_4al kyl
substituted with up to four , pent uoroa , aryl eteroaryl
optionally substlgm’@é?w]t‘ﬁ hefereasybwo R27; R4 |s phenyl substituted with

one R12 and Rgrioalkel, tsﬁtss@mtéalakyll?érymdbﬂt@ed BEERRRESCloy oREdsERteAct ed from
hydr ogen and over ta 20 R12 is carbanyl, sul fonam do,

| k
aryl sul fonyl am ne, %"rl%a each of which is optionally substituted with
up to twed of Rtgysjsedbcyed fadnh)hhlogsmhﬂ'ﬂmbmmﬂlyaIHaLolalkoxy, keto (=0), nitro, cyano,

_Ssta "OR28= “NstRz% - R288029 "Nstsosz: '"Soszsa "SozNstR:w:
—~CO,Rz5, ~C(FO)Ry5, —=C(=O)NRys Ry, ~OC(=O)R 5, ~OC(=0)NR xRy,
—NR,;C(=0)R,,, -NR,;CO,R,,, =N-OH, =N-O-alkyl; aryl optionally
substituted with one to three R,,; cycloalkyl optionally substituted with

25 keto(=0), one to three R,,, or having a carbon-carbon bridge of 3 to 4 carbon
atoms; and heterocyclo optionally substituted with keto (=O), one to three R,,,
or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein R,; and R,
are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl,
C, scycloalkyl, and C, ;heterocycle, or may be taken together to form a C,.

30 ;heterocycle; and wherein each R, and R, 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

R,, is selected from alkyl, R,,, and C, jalkyl substituted with one to three R,,, wherein

35 each R, group is independently selected from halogen, haloalkyl, haloalkoxy,

nitro, cyano, —SRsp, “ORsp, "NRyoR3;, -NR3,S0,, —-NR;;SO,R;;, =SO,R,,
-90-



al koxy, aryl, substituted aryl, and aral kyl, or alkyl sul fonyl am ne; R13 at

each occurrence is independently selected fromal kyl, substituted al kyl,

hal o, t™Wobuenssret hoxy, trifluoronmethyl, -OR14, -C(=0) al PCYNUS01/49982
-0OC(=0)al 1cyl, 25 NR15R16, -SR15, N2, -CN, -C02R15, -CONH2, - SQ3H,

-S(=0allcyl, -S( =0 aryl, NHSOZ a | -R17, -NHSQ2-al kyl, -S02NHR17,

_CONHRI 7, and NHEPO@)RidRa7-CRil (ﬁ@dRﬁgéﬁ(—(ﬁNRydRsl,cDCa(FQDRm, R15 is

e o 810 B, A Bl B3 S P
substituted ar y| : cﬁbocﬁh@-'okﬂéteroc%hcm L4 sﬁgfﬁ%%&tﬂﬁﬁﬁzha@%?rﬁ ”ft hod
Cvity

of treating one ng cgfo ond| E agﬁ %cd{ate wi th, p38 kinase
conprising admini &Y P?ﬁj‘]f%‘ya Wnhalpalkorye giton amis Oﬁ?yqn@a‘é’her@ﬁi’e&conpound
havi ng the formul and R),:ardéNE nE&peﬁnmL stleBedfrofm hyBkog(eh) alﬁylpﬁlkényl aryl,

pharmaceutical |y t b ol r sol vat re erei

i s hydrogen, met hji/lxl% p’ec?3f7fL' %‘?agf( ! %{alhegné‘t%'ﬁ rmﬁ‘éﬁ%g’é ?Otﬁ?ﬁﬁgtomg % | S
sel ected from - 0- ;heteapmyeld) -, -S-, -S( =0)-, -Sx , -O(=0-, 2.1 NRO
NR1OC(=0) -, NRLOC(=O NRII -, NRlO(DZ NRlOSOZ- - NRlOSOZNRll- - S02NR10

- O)NRIO hal ogen, nitro, and cyano,  or X 10 i s absent; i is 0, S N,
or CR20: RL %s hydr éfemethodief claimy) congyrisme adpinisisring to thepekiayt mpleast one

-S(=0 R2@y c@ﬁ ﬁhav h@?{ﬂ’ﬁﬁf& (1), 6% Plamac&dticll Ble shil rodru

- NR21802NR24 NR24C( ) R25, NR24CO2R25, - NRZ1C(= )NR24R25,
hal ogen, V?lit%her e‘arﬁlé" R2 is hydr ogen, alkyl, substituted al kyl,

al kenyl , SubRtistIhlétﬁﬁ _abger&yl OCEHI cynyl, substitut ed al kynyl , aryl,
substituted aryI ef eroycl 0, sSubstituted heterocyclo, ar al kyl ,

or when X is halo, nitro or cyano, i s absent pr ovi ded"t hat
—NR10802 » —SO,NR—, and —C(=0)NR,,—, or X is absent;

15  ZisN;
R, is hydrogen, C, salkyl, C, jalkyl substituted with up to four R,,, pentafluoroalkyl, or
aryl or heteroaryl optionally substituted with up to two R,,;

substi t ut ed xrlals&yéted ﬁbﬂw@@‘(gcyﬁdl@gzk—NRm—OLI\wo@(EO b-Lut ek, det-er ocycl oal kyl ,

R, is phenyl substituted with one R,, and zero to three R;;;
R; and R, independently are selected from hydrogen and lower alkyl;

20 Ry, is 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 alkylsulfonylamine;

R,; at each occurrence is independently selected from alkyl, substituted alkyl, halo,

trifluoromethoxy, trifluoromethyl, —~OR,,, -C(=0)alkyl, ~OC(=0)alky],
25 —NRISRIG’ —SRI5’ —NOZ’ _CN, —COZRIS’ _CONHz, _SO3H, —S(—':O)alk}’l,
-S(=0)aryl, -NHSO,-aryl-R;, -NHSO,-alkyl, -SO,NHR,, -CONHR,,, and
R,, is hydrogen, alkyl, or aryl;
Ry is hydrogen or alkyl;
30 Rysis hydrogen, alkyl, aralkyl, or alkanoyl; and

R, is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl.
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20 R2 is not hydrogen when X is -S(=0-, -SO2-, -NRLIOCO2 , or -NRI OsS(XZ ;
R4 is substituted aryl, aryl substituted with NHSQ2al kyl, substituted

het er oar WO om#048 optional | y-substituted bicyclic 7-11 npab&sedosset ur at ed
or unsaturated carbocyclic or heterocyclic ring system R5 is hydrogen,

al kyl, or substitut t hat absent ;

25 R6 is hyd?o en, &drf}gt:hgé( gg%ﬁ’?%%le gﬁolr(e ?o ramonf assgcg{edlwltﬂ ésc? %P

het er ocycl o, a@mﬂs’tmmlemg adetieisietipg kg patNRt iﬁ’i}eed rreof ot lehalongemnpﬂmd R8,
R10, Ri11, RZgaVIE?&,efgﬂgulggg are independently sel ected from hydrogen,

al kyl, substitu ed al kyl, "aryl, substituted aryl, heterocyclo, and
substituted heterocyclo; 30 R20 i's hydRagepARsl ower al kyl, or substituted
al kyl; and -92 WD 02/ 40486 PCT/ U801R499822 R22 is allcyl, substituted

al kyl, aryl, substituted aryl, het er ocycl ol_or substltuted het erocyclo. 5
4. The rrethod of claim3 conprisin |5}N|ng to the patient at |east
one conpound of fornmula (I), inyﬂl R5 taken together with Z
form (R13)n A b HN R12 or a phBsnaceufity @cceptable salt, prodrug or
solvate thereof, wherein: 10 R12 is tached to any avail abl e carbon atom
of phenyl ring A and is selected from' carbanyl, @ulfonani do,

aryl sul f onyl mﬂ&am@wlti'éél@y Q&ept@ﬁl‘é@al@f r9diug Br bcﬂvat@ﬂiekél’ﬂa«k/ﬂléfebﬁUbSt i tuted

i th t f d K titu I
et Pt o Bipibe r%&lrl3?%%’?9?*“8?0“6%?A;W%w%%%ﬁwaﬁ% -
to any avai ngggelg&&p%ngl@m%cﬁm@nﬂ xI @\) an?kf/l Qﬁcpgoc%rence is 15

i ndependent |y selected from’al ky subst’i t ted a

trifluoromethoxy, -NRr j-f L@y Oy |-NR —~ONRl &0, = g@_al | cyl,
NRL5R16, - SRLS, N2, i "%Ezgy ‘%ﬁ@ -%OBH "SEZ0) al Ll S(z0 aryl ,
- NHSQ2- aryl - R17, NINI—Q,'S@HRIAaJ—Sﬁy‘{IRlo ,SGHHBWRM—-W;LMOQM ebeJh@(@QI NHR17;
R14 is h}/(grogen al i)%l or aryl; 20 R15 is hydrogen or alkyl; R16 is

hydr ogen; ™ al kyl , ?&71, or al kanoyl; and R17 is hydrogen, hydroxy, alkyl,
substituted &li$ @yS,Nablk@RM; aryl, substituted aryl, or arallcyl; and nisO,

1, 2or 3. 25 .
R, is hydrogen, —~CH;, —OH, —OCHj,, —SH, ~SCH,, —OC(=0)R,,, —S(=0)R,,,

—SO,Rp, =SO,NRyRys5, ~CO,Ry;, ~C(=O)NRyRy5, —“NH,, ~NR;;SO,NRy,Rys,
—NR;;SO;Rp, =NR;,C(=0)Rys, -NR»,CO,Rys, —"NRy; C(=0)NR R, halogen,

15 nitro, or cyano;

—

R, is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkyny],
substituted alkynyl, aryl, substituted aryl, heterocyclo, substituted heterocyclo,
aralkyl, substituted aralkyl, or heterocycloalkyl, or substituted
heterocycloalkyl, or when X is halo, nitro or cyano, R, is absent, provided that

20 R, is not hydrogen when X is —S(=0)-, —=SO,—, -NR;,CO,—, or -NR,,SO,—;

R, is substituted aryl, aryl substituted with NHSO,alkyl, substituted heteroaryl, or an
optionally-substituted bicyclic 7-11 membered saturated or unsaturated
carbocyclic or heterocyclic ring system;

R; is hydrogen, alkyl, or substituted alkyl, except that when Z is O or S, R; is absent;

25 Ry is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, -NR;R;, —OR,, or halogen;

R, R, Ry, Ry, Ry, Ry, and R, are independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heterocyclo, and substituted
heterocyclo;

30 R, is hydrogen, lower alkyl, or substituted alkyl; and

92-



5. The method of claim3 conprising adm nistering to the patient at |east
one conpound having the formula (I11): -93 WO 02/ 40486 PCT/ US01/ 49982
(R13)n AWO 02/40485-N \ yR1I8 R3I R X\ NN\N R 6 Rl (I1), BPE€T/A&ES01/49982
pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein: R3

is nethyl or,CE3; LS 2.0 = | O NR =) -, .+ =0 -, or -C02-: ' 5 R is
hydr ogen, - &B,léé-d&ﬁ,’ Sﬁbd&ﬁé‘?@%%gﬁoag%ﬁ',suﬁﬁ%“?ﬁ alg}, h%?é%%';cb’ ¥ ?@%Dt&e"—d@ NH-,

- NHC(=0) NH, NHSOReterogycloSO2NH-; R10 is hydrogen or lower alkyl; R18 is
sel ected from hydrogen, al kyl, al koxy, aryl, and aryl substituted with one
to three R19, except that when Y is NHSO2-, R18 is Cl_4al kyl, aryl or aryl
10 substituted with R19; R13 is attached to any avail abl e carbon at om of

phgn%/! t ritmg 4\.l Enfj aﬁhﬁfﬁﬁ&ﬂm@%rﬂaﬁﬁB(&rﬂ%o‘iisin'g%d%ﬁ_ﬁftléﬁﬁﬁ Jonth;é bt?&l& Q%lg%ﬁ%ﬂb al kyl,
substituted a , o, trifl.uoro 0 ri or o , - :

SO 20) al ky! , Coregquinghtd fiile (i RoEeh R RiRs talﬁ@é(?ge?hewﬁ%ﬁ%s,

- CONH21- S@BH, -S(=0 al kyl, -S(=0Oaryl, NHSQ2-aryl 15 R17, -NHSQ2Cl.4alkyl,

- SO2NHR17, -CONHR17, and -NHC(=O NHR17; R14, R15, R 6 and R17 are hydrogen
or al kyl; R19 at each occurrence is selec 1% om al kyl , hal o,
trifluoronmethoxy, trifluoronmethyl, hyd#fo al koxy, al kanoyl, al kanoyl oxy,
thiol, alkylthio, ureido, nitro, cyano, Acal boxy, carboxyal kyl, carbanyl,

al koxycar bonyl, al kylthiono, arylthj ) ryl sul fonyl am ne, sul fonic
acid, al kysul fonyl, sulfonam do, an ryl oxy,~2wherein each group R19 may
be further substituted by hydroxy, 'Q?l\ky| , ~al koxy, aryl, or aralkyl; and

ni s0, 1lor2. 25 6. The nethod of claim3, conpri’sing adm nistering to the
patient at |eosphapmeceutionthoanedpthizieisaly prdveugd or solvage (heeepf, whdndin: or (1 c):

10 R,,is attached to any available carbon atom of phenyl ring A and is selected from

carbamyl, sulfonamido, arylsulfonylamine, and ureido, each of which is
optionally substituted with up to one of hydroxy, alkyl, substituted alkyl,
alkoxy, aryl, substituted aryl, and aralkyl, or C, ,alkylsulfonylamine;
R, is attached to any available carbon atom of phenyl ring A and at each occurrence is
15 independently selected from alkyl, substituted alkyl, halo, trifluoromethoxy,

trifluoromethyl, —OR,,, —C(=0)alkyl, ~OC(=0)alkyl, —~NR;sR s, =SR 5, —NO,,
~CN, —CO,R,5, ~CONH,, —~SO,H, —S(=0)alkyl, —S(=O)aryl, -NHSO,-aryl-

R;;, =NHSO,C,alkyl, —SO,NHR,,, -CONHR,, and -NHC(=O)NHR,,;
R;, is hydrogen, alkyl, or aryl;
20 Ry ishydrogen or alkyl;
R,¢is hydrogen, alkyl, aralkyl, or alkanoyl; and
R,,1s hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or
aralkyl; and
nis0,1,2 or 3.
25

5. The method of claim 3 comprising administering to the patient at least one
compound having the formula (I1):
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-94 WD 02/ 40486 PCT/ US01/49982 R3 RANZ/R5 R3 RANZ/R5 R3 RANZ/R5 O N O N O
N R21--NN)- RRb NO-N% R o RLRLRY RL (lA) (Ib) (Ic) or a

phar macewW® ozhd4g6 accept abl e salt, prodrug or sol vate therrof/USe®pg2i n: 5 R3
is nethyl or CF3; Rea and R2c are independently sel ected from hydrogen,
C2_6al kyl , substituted Cl4allcyl, aryl, subsgtituted aryl, benzyl, and
substituted benzyl; R2b is heterocyclo or s:ﬁgt&)nt uted heterocycle; and RO
is hydrogen or |ower alkyl. 10 7. A conpe#h aving the formula (I1):
(R13)n A/ /I RS.N\ Y~-RI8 R3 --- NR b6 A6 15 R1 (Il), or a
pharmaceutically acceptable salt, p vat®e thereof, wherein: R3
is methyl, CF3, or CH3;R5 is hy(ﬁ‘aogen r alkyl;"Y is -C(=0 NR23

NR23C(=0) NR23-, -SO2NR23, or NR23 : R18 and R23 are selected from
hydr ogen, al kyl, al koxy, aryl,x aryl gubstituted with one to three R19,
except when Y is NR23SCa , 8 i\\ N4 | or aryl optionally substituted
with one to three R19; -95 02/ A048ENPCTRIS01/ 49982 X is sel ected from
-0-, -0C(=0-1 -S-, -3§(=0-, -SAR;, -C¢(=0-, -002 1 Ifjglo, -NRI OC( =0 -,
NR1LOC(=O) NRI | -, NR10C02, NR10S02-, RIOSO2NR11-, -S02NR|I O,, and - C(=0) NR10O
. or X is ab¥ehpharRgoquilcplipcsgeiable sefprodreg, or selxptg fheseet, whesam: - oc( =) Re1,
-S(=0 R22, R,;isS8kRADr CFS02NR24R25, - C02R21, -C(=0 NR24R25, NH21 - NR24R25

h
|

5 R, is hydrogen, —CH,, —OH, —~OCH,, halogen, nitro, or cyano;

Y is ~C(=O)NH-, -NHC(=O)NH-, —-NHSO,—, or —SO,NH—;
R,,is hydrogen or lower alkyl;
R g is selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with one to

three R ,, except that when Y is -NHSO,—, R5is C,_,alkyl, aryl or aryl
10 substituted with R,;
R, is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, substituted alkyl, halo, trifluoromethoxy,

trifluoromethyl, —OR,,, —C(=0)alkyl, —OC(=0)alkyl, -NR R, —SR,5, —-NO,,
—CN, —CO,R,;, ~CONH,, —~SOH, —S(=0)alky, —S(=O)aryl, -NHSO,-aryl-

15 R;;, -NHSO,C, ,alkyl, =SO,NHR,,, —CONHR,,, and -NHC(=0)NHR,,;

Ry Rys, Rigand R,; are hydrogen or alkyl;

R, at each occurrence is selected from alkyl, halo, trifluoromethoxy, trifluoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,

20 arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each group R,y may be further substituted by hydroxy, alkyl, alkoxy,
aryl, or aralkyl; and

nis 0,1 or2.

25

6. The method of claim 3, comprising administering to the patient at least one
compound having the formula (Ia), (Ib), or (Ic):
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NR21S02NR24R25, NR21S02R22, NR24C(=0) R25, NR24C02R25, -NR21C(=0) NR24R25,
hal ogen, nitro, or cyano; R2 is selected froma) hydrogen, provided that R2
i s not hwdoozenrssmhen X is -S(=0)-, -SOZ , 10 NRIOCO02 , oPCNRS@OBEO282; b)
al kyl, al kenyl, and al kynyl optionally substituted with up to four R26, or
pent af | uoroal kyl; c¢) aryl and_heteroaryl optionally substituted with up to
three R27; and d) heter iaey\cl,eRand cycl oal kyIR4&ptj/8naI |y substi tBﬂe\d )ABth
keto (=O), up to 15RghreeZR27, and/ or ha&yi ng of 3
to 4 carbon atonsQ R6\Ls h ogen, al gyl , \subs
substituted aryl, ro yclfT substitite eté:?cyclo,
hal ogen; RI ORi r kyl ; an atJeach o
S A ﬁé’lo, R?Q%N/uoronet oxy,
al kanoyl oxRyc thi 1I , al kylthio,

i ndependent | y selected fromal kyl ,
trifluoronethyl, R%dery, al koxy, al kanoyg

urei do, nitro, cyano, carboxy, carboxyalky1, carbanyl, al koxycarbonyl ,

al kyl t hi ono, aryl thi ongggaryl sul fonyl am ne,(I§I _4dall cyl sul fonyh i ni ne,

sul fonic acid, alkysul fonyl, sulfonam do, and aryl oxy, wherein each R13
and/or R19 group may be further substituted by hydroxy, 25 alkyl,
substituted al kyl, al koxy, aryl, or aralkyl; R7, R8, R21, R24, and R25 are
i ndependent | yr spheahediticaldyadtyptablgenlt, prddouk or SIHEE tHedoEOwhabiky! , aryl,
substi tutsed griél tgter&cycl 0o, and substituted heterocyclo; R22 is alkyl,
substi tut'ed atf ﬁ‘ilej roffl 7 3substituted aryl, heterocyclo, or substituted

het er ocycl o; R3Gn&kRG, drs irgkependeatly felectechibmmdedrogen; €/ ;aldyh setstinited Gajatiallkoxy,

keto (=0, nitro, o Ve PR 852, NR28S02R29,

_ SO2R28, -sozNstﬁ%,%ﬂggt%?g%?’be&%ﬁZM%%? 8 R29, -0O0(=O) R28 ,

- 0C(=0) NR28 Rags hetrrepdp sopwmtiutediztaopris andN- OH, N- O al kyl ; aryl
optionally -R6 ¥y @340486wefHdikidS01/ 49982 substituted with one to three
R27; cyci oal kyl optionally substituted with keto(=0, one to three R27, or
havi ng a'%ar bon- carbon brij dge of 3 to 4 carbon atons; and heterocyclo
optionally substituted with keto (=0O), one to three R27, or having a
carbon-carbon bridge of 3 to 4 carbon atons; wherein R28 and R29 5 are each
i ndependently sel ected from hydrogen, al kyl, al kenyl, aryl, aral kyl,
C3_7cycl oal kyl, andAGC®miivené hardyg the, foonulalf):be t aken together to forma C3_
, heterocycl e; and wherein each R28 and R29 in turn is optionally
substituted

car bon-car boR; bri d

Ry
A
R \A | R
~ ~1218
Rs N Y
~ N
X
/7 N\
R2 N\N)\RG
15 Ry (In),

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:
R, is methyl, CF,, or CH;;R, is hydrogen or alkyl;
Y is —C(=0)NR,;—, —-NR;C(=O)NR;—, —=SO,NR,,, or -NR,,SO,—;
20 Ry and Ry, are selected from hydrogen, alkyl, alkoxy, aryl, and aryl substituted with

one to three R,,, except when Y is -NR,;SO,—, R sis C, alkyl or aryl
optionally substituted with one to three R,,;

-95-



with up to two of al kyl, al kenyl, hal ogen, hal oal kyl, hal oal koxy, cyano,
nitro, amno, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and
benzyl oxWwO M4R8y i s selected fromal kyl, R32, and Cl_4al RgT/USu9p$2t ut ed
with one to three R32, wherein each R32 group is independently sel ected
from hal ogen, hal oal kﬁl hal oal kox nitro, cyano - SR30 - OR30, NR30R31,
NR30S02, NR3&deset 9@2% ~OC(SHMNRIDRIB(=0)c0 2R, ~AEQD).REW,—

acg toz)N7R3?reR3n%er ed™ locar T "QN}#ﬂéf@é@%pﬁglg%gﬁ 20pT%TI%m%N@Rf“SCOZR31 and
L W o ACoRaD A R o b o
et or ocycl e b e Rl T O AEY OB e G Oy BN 87 0 20
or (11b) " (RL3) ﬁ%%%?ﬁ“%&?%%%“@l‘%@r@ R AR N 0%
NOJ ~NJ R2 N RINR,NO,NRaR,;NNR,SIA,R),, NRBC(—@R,Z—NRZKEOZKNZS,

pharmaceutical ly acceptable salt, prodrug, or solvate thereof, wherein: Rl
and RL0 are hydr ogi¥R.6(=O1¥R;RR1BI0gen| nitves oiyknd;, hal ogen,

trifluoronet H %9 romet hyl, hydroxy, Cl_4alkoxy, nitro, or cyano;
-97 WO 02/ 40%8% Bé%’%?49982 RIS is hydroxy, Cl_4al koxy, phenyl, or
phenyl substitut eg) wydfogeReprevidedvthaRRDis s Bydrs éw@n&gxnsﬂs(dmmers@xyl and
nis O, 1 or 2. 5 9. A conmpound according to claim?7, or apharmaceutlcally

accept ablee sal t, —NR;,CO,—, or -NR,,SO,—;
b) alkyl, alkenyl, and alkynyl optionally substituted with up to four R,, or
pentafluoroalkyl;
c) aryl and heteroaryl optionally substituted with up to three R,,; and
d) heterocyclo and cycloalkyl optionally substituted with keto (=O), up to
15 three R,,, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms;
R, is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted

heterocyclo, -NR,R;, —OR,, or halogen;
R, is hydrogen or alkyl;
R,; and R, at each occurrence are independently selected from alkyl, halo,

20 trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy,
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine, C,.
s;alkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each R, and/or R,, group may be further substituted by hydroxy,

25 alkyl, substituted alkyl, alkoxy, aryl, or aralkyl;

R,, Ry, Ry, Ry, and R,; are independently selected from hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;

R,, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo;

30  Ryis selected from halogen, trifluoromethyl, haloalkoxy, keto (=0O), nitro, cyano,

—Ssta _Ostn —NR28R29= “NstsOm _NRZSSOERZ% ‘“Soszs: “SozNstRz%
—CO,R 5, ~C(=O0)Ry5 , “C(=0)NR; R,g, ~OC(=0)R 5, ~OC(=0)NR s R,
—NR,;C(=0)R,,, -NR,;CO,R,, =N-OH, =N-O-alkyl; aryl optionally
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prodrug or solvate thereof, wherein Xis -C(=0-, -C02 , -NRLOC(=0O-, or
-C(=ONRIO; Yis -C(=ONH, -NHC(=O NH, or -NHSQ2 ; 10 R5 and R10 are
hydr ogen vo0 02/€H8; R13 and R19 at each occurrence are i ndependso49ys2sel ect ed
fromlower alkyl, halo, trifluoronethoxy, trifluoronethyl, hydr oxy,

CLosal Loy, bt Qb o T T R FetoRl RIS g cmendent Y
nisOorl. 10. A coky@oGred), e;ma:torthlﬂen@z% or bdvingn Farbon-earporabridgeeeft’ toal ¢aybon
accept abl e Sa' t 1 tBﬁa‘%d éro(zﬁs ﬁ&etﬁ)nﬁ &Qilmtéd’\y“(‘ﬁkﬁg (SXOE% g"tc?thtré%ﬁ Rio,,

>-A- N X or raight or
branched C2_ 6a| kypr 1@@&90% hen-eagbonehuid %mf|3dﬁ4|qa§b0§@m$ twhe&;n andides o

and/or ug to two RR%ach Fle af:\aayd y RRictedTRinh Yy &dBsd, iatli, %ﬂcewyr Brywparmyfm R27;
and e) heterocyclg o stituted vvlth ket o and/ or w R27;
?#7"%?10 &?{@p

f) pentaf! uoroal k ey Fleuerdnanbg lkempiogsthentoda m@na al ogen,
trifluoronethyl, yeseycloR28] whit2BR26h RGOARTE, inatylis optidrilp eyisstieytednd/ or 30

| oal | cyl, Wh i |
cycloal oy aher 640 e 0 ROV o L HEIEL L o b
al koxy, hal oal | cysmineahydbxsalkoxyi alkyithmmnmylabﬂ!lza] lobmykm}'dalmlbenzgloay,

nonocycl 0 t cl tdy t
B0 oA ) UL S B BRSSOl R Rkt o

i ndependent | y sel &hd: eiogminipdersgdentlyselepicd fam halagsns heloaly!, haloalkoxy,
trifluoronet hoxy, haI n| t am | k phenyl,
benzyl, phenyl oxy gﬁ%‘ghzﬁﬁxy %’n %%ﬂar}gﬁ?ééz’a?\ﬁgas%l%c gpy ce are

i ndependent ly sele om 0gs¢ Kyl I eny , and
benzyl . 11. A corrp%éaﬁ 3§%ﬂor(g?§%°’ @ECPZﬁ% FEr aRﬁ) ?rrgc utﬁgél ly
acceptabl e salt, _QUPOIMRIR, SAURACE-G)RES eNR, AO\RWNEED: 348 FRémb&rege! ect ed

from
15 carbocyclic or heterocyclic ring optionally substituted with alkyl, halogen,

hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano, wherein R,
and R, are each independently selected from hydrogen, alkyl, alkenyl, aryl,
aralkyl, C, ;cycloalkyl, and heterocycle, or may be taken together to form a C,.
;heterocycle; and

20 nis0,1o0r2.

8. A compound according to claim 7, having the formula (IIa) or (IIb),
Ri3), (Riz)a
= / R23 - / R23
A l IlI L | |
\Rl 8 R 3 HN \ng
O QA SN O
Ryg~— \\ N  ~
(Ia) 10 I/\I N) (IIb)
R, &

25

or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein:

R, and R,, are hydrogen or —CH;;

R,; is lower alkyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, C, ,alkoxy,
nitro, or cyano;
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a) straight or branched C2_6allcyl; b) phenyl optionally substituted with
up to two of hal ogen, Cl.4al koxy, and trifluoronmethyl; c¢) C3_6cycloall cyl
optional wosubmsétuted with up to two Cl_4al kyl and/or 1BCHYE0160982 d)
straight or branched Cl_4al kyl substituted with up to three of i) hal ogen,

ii) trifluorgnet id1),cyan 0 i 1 Aal koxy,.. Vv henyl oxy, Vi)
benzyl oxy, vﬁig)ls %?XNQ‘@%IM%X’ Ipﬁ?l}y ) g@%‘%@&sﬁk%ﬂﬁéthQ?W? ii'W) phenyl in
t urn opti onaRksyis bydregért artledenalkyl; mpd t 0 t wo of hal ogen 25 and/ or net hoxy,

i X) heterocyghe, selected frompyridinyl, indolyl, thiophenyl, furanyl,
thiazolyl, thienyl, norpholinyl, tetrahydrofuranyl, triazinyl, piperazinyl,
i ndenyl, and piperadinyl; said heterocycle optionally substituted wth one
to two Gl _4al kyl, 30 x) C3_6cycloalkyl; and R2b is a five to seven

menber ed nongcyclic heterocycl e selected from diazepinyl, norpholinyl,

pi peri di nyl Band pyfrOMRIR pecoudjpg o dgian 6 @ragpiceBtizalype ¢ 84l ed

wi t h Cl_4al kytodryphanplvateathelleof, wieretlyl . 35 12. A conpound according to claim
7 or a pharnmaceutically acceptable salt, rodrug or solvate thereof, in

whi ch Rl andXR16CEr@)-. nféhend¥RuCEydpbgeTONRGH3. - 99 WO 02/ 40486
PCT/ US01/ 499 A co ccordin g claim7 or a pharmaceutically
acceptable s I1§Té?=&MDgR\§§8€=@W“eofﬁ 775 in which R6 is hydrogen. 5
14. A co ougd acflgordi n}%to claim 7 or a pharnmaceutically acceptable salt,
prodrug of sdf (At So@REPBEPEE fitlen v i's - NHC(=O NH- or NHSQz ; R18 is
aryl or aryR;snbR,| itshedosduirened dey indep¥tiddntlyCheddcial oo lower dilioggs. 15. A
d di ng. | ai h ticall t abl |'t, 10
orodrug or ol vat S RaFagROk, iR PR TPy albe R B8 Mha R o oy
| oner al kyl , Ry, &adRR1B,.i andR,; 4l ihdepeydently aelgtted frionoimalrd gensuiddowenelled; wi t h
al kyl, OCH3, R%Eé”ﬂov&)f%ﬁ&l;%d hal ogen.
15 nmisOorl.

10. A compound according to claim 7 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which X-R, are:

Q 0
Ry % ue
TN Roy
r

o
RQ;/

20 :
R,, is selected from:
a) hydrogen;
b) straight or branched C, calkyl;
25 c¢) cycloalkyl optionally substituted with keto and/or up to two R,;;
d) phenyl optionally substituted with up to two R,,; and
e) heterocycle optionally substituted with keto and/or up to two R,,;
f) pentafluoroalkyl or C, ,alkyl substituted with up to three of halogen,
trifluoromethyl, cyano, OR,5, NR,R,5, CO,R,, aryl, heterocycle, and/or
30 cycloalkyl, wherein the aryl, heterocycle, and/or cycloalkyl in turn are
optionally optionally substituted with up to two of halogen, hydroxy,
alkoxy, haloalkyl, haloalkoxy, nitro, cyano and alkyl; and
R, is a monocyclic or bicyclic heterocycle optionally substituted with up to two R,,;
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16. A compound according to claim?7, having the formula: 15 (R13)n O R HN
3 O\ NHNO ~HNIN ,’RR33 R6 R21in which R33 is |lower alkyl. 17.
A conpourvdo az¢esei ng to claim 16 or a pharmaceutical |y aceepvatl/4e9salt, 20
prodrug or solvate thereof in which R3 and R33 are nethyl, Rl and R6 are

hyd d . 6al kyl
o%t |r ggglnl y- 2%555% ‘0’8 gﬁglna%nde&tgg 8@%%&6&$§$eﬁlgag(xl’cl aim7, which

is selected from ‘(nf)uompr(l@thﬁl- trlﬂuoromethoxy, halogen, cyano, nitro, amino, hydroxy,

Di et hyl pr opyI ) - 4315([),@}, h?)gg%gi ﬁ@%’?&?am nee]‘%%cg?t‘ml phenyl] am no] -N,

5- 25 dinet hyl pyrrol o[ ar’boxam de;

3-[ [ 6- [ ( HexaRyaho Ra-ahsesho GQWFPCP an Wigpeadenilyiselacied £rase hydpean, glohy | pyrrol o
[2,1- T1 9 1,2, 4] bike@ai phefyl bhd B&HzpR] - N- met hoxy- 4- net hyl benzani de;

A4-T1[5-T (Met hoxyam no) car bonyl | - 2- met hyl phenyl ] am no] - 5- net hyl - N- (1-

met hyl et hyl ) pyrrolo[2,1-f] [1,2,4]triazi ne-6-carboxam de; -100 WO 02/ 40486
PCT/ US01/ 49982 4-

[ [5-[ (Met hoxyam no) I

met hyl propyl Igyr r ol g@?@}@#& f‘{c gfﬁﬁ%' {r‘?gﬁzel %B?&% 8%§1m ltcli}bx‘!cell)\k aﬁl% salt,

N- (2, 2- Di et prpkipieogsysolvate-thegof, imwhisbxyani no) car bonyl ] - 2- net hyl phenyl ] ani no]

5- et hyj per o @léfedlarbh: [ 1, 2, 4] tri azi ne- 6- car boxam de; 5

[ Met o>?yam no) car bonyl ].- 2- et hy| phenyl ] ani no] - 5- net hyl -
ro

(

5-
yl En(/r rolo [2,& ?tljalqhiOQbW}l?lﬁdé%mﬂEYl@ car boxani de;
, 1- Di net hyl et Byphendt &ﬁtﬁnhﬂﬁmﬁaﬁmy@rwmhpaﬂbwnﬂﬂaio?gemnmlkwa;e eV
m no] -5- nethylp olo%ﬁ f] [ 1,2,4]triazine-6-carboxan de;
[[5-[(Met hoxyan’y}ﬂﬁ - 2- net hyl phenyl ] am no] - N- ( 2- net hoxyet hyl ) -5

p
N-

a

10 net hyl pyrrol o {:)2C316ej74102[1ky11 o:pnéilalb)i subititeted wdtrioawods;,alkyl and/or
[

C

4-11
p
1
n

4-T1

N- Met hoxpys 4- met hy}, % .5- et hyl - 6- (4- rmr phol i nyl car bonyI ypyrrolo [2,1- f]
1,2, 4]t r| azi n-4- y¥ ’no] benzani de; O{)cl ohexyl - [ [ (met hoxyam no)
arb onyl] - 2- methh§iraighs ey blanghadro),alksl su

1) halogen,

stituted with up tot ee of

it) trifluoromethyl,
ili)  cyano,
20 iv) C,.4alkoxy,
V) phenyloxy,
vi) benzyloxy,
vii)  NH,, NH(C, ,alkyl), and/or N(C,_jalkyl),,
viii) phenyl in turn optionally substituted with up to two of halogen
25 and/or methoxy,
ix)  heterocycle selected from pyridinyl, indolyl, thiophenyl, furanyl,
thiazolyl, thienyl, morpholinyl, tetrahydrofuranyl, triazinyl, piperazinyl,
indenyl, and piperadinyl; said heterocycle optionally substituted with one to
two C,salkyl,
30 x) C,ecycloalkyl; and
R,,1s a five to seven membered monocyclic heterocycle selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle optionally substituted
with C,_jalkyl, phenyl, and/or benzyl.

35
12. A compound according to claim 7 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which R, and R, are independently hydrogen or CH,.
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met hyl pyrrolo [2,1-f] [1,2,4]triazine-6-carboxam de; 15

4-[[ 5-[ (Met hoxyam no) car bonyl ] - 2- net hyl phenyl ] am no] -5-nethyl-N-[(1R)-1-
phenyl et WOPpyws®©l o [ 2,141 [1, 2, 4] tri azi ne- 6-car boxam de; PCT/US01/49982
4-[[5-[ (Met hoxyam no) car bonyl ] - 2- et hyl phenyl ] am no] -5-nmethyl -N-[ (1 S)- 1-
phenyl et hyl ] pyrrol o 2, 1-f] [1 2, 4] triazi ne-6-carboxam de;

N-[ (4- Fl uorophenyl ) met hyl ] - [[5 [ (met hoxyam no) car bonyl]-2 20

met hyl phenyl f &ni no] Asamponnd pgaording folaing T of 4 phardiaraitisalineccepieblielsaltani de;

4-[[5-[(Meth . azibne:
ot hoxypheny P RREr | o eyl VTR a1

1,2,4]triazi ne-6-carboxam de;
4- [[5 [ (Met hoxyani ng)waigdany hicozdiietdWihiph® 8y 4 phafiabalticaldy a&%ﬂs\tﬁbrelyaﬂ-
pyri di nyl met hyl ) pyrrol o[ 2, 1- f} [1,2,4]triazine-6-carboxam de;
4- [[g [(:V;at thpwglam orspbatatbengd mem*ﬁﬁsp%ﬂ(}ﬁ%mﬁrbﬁgﬁ%zj qus[ avl de
ridinyl)e
By[[5 [)(/I\/Et h%%/%l@éfl{ﬁ%&ggr %‘%‘% q@%&?ﬁf?’h‘ﬂ%ﬁgﬁﬁ‘gém no] -5-nethyl - N-[ 2- (1-
pi peri di nyl)ethyl]pyrrol 0[2 1-f] [1,2,4]triazine-6-carboxam de; 4- |
5-[(Meth 4- 30
Emr%ol i Orgle@{ngnOA y bocordih m{ﬁl&%?}él{ gzﬁaﬁgﬁ]ém%g?ﬁ%xan*g%lb%aﬁ[(
R 282 B o Apdree & piw%t%ﬁrepf i ik 155G AN Rox Janke RS ORPGRPREE Sl
Fﬁt f21yl4 f?enyl imcﬁmg o, . {)aﬂcolit?fogwyﬂ)ﬁpl\’f_ic?i(aﬂy [sebstitdtéd with alkyl, OCH,, CF,, cyano or
: riaz - car boxami de;
S, 2R) -2, 3- Dh%} 0% | Hi nden- 1- yl']1-4-[[5-[(methoxyam no)carbonyl ] - 2-

nmet hyl phenyl ] am no] 5-met hyl pyrrolo[2,1-f] [1,2,4]triazine-6-carboxam de;
35 N-Met hoxyq hyl)-1

pi peridinyl ] cé ony #%%ir&o?rdf@[@% ajuf?x?[ L%lﬁgpﬁﬁé}zﬂﬁ[ﬁ54 yl ] am no] benzam de;
-101 WO D2/ 40486 PCT/ US01/ 49982

N- Cycl opr opyl -4-[[ 5-[ (et hoxyam no) car bonyl ] -
met hyl pyrrolo [2,1-f] [1,2,4]triazine-6-car
N- Cycl opentyl - 4-[[ 5-[ (et hoxyam no) car bon ]-

t hyl phenyl] am no] - 5-
%@He'

met h&/l phenyl ] am no] - 5-
dgO 5

met hyl pyrrol o[ 2,1-f] [1,2,4]triazi ne-6-car

N-[ 2- (4- Fl uorophenyl ) et hyI] 4-1[5-] (ne xy noj car bonyl | - 2-.

met hyl phenyl ] am no] - 5- et hyl pyrr ol -f] [ , 4] tri azi ne- 6- car boxam de;
N- (Cycl ohexyl nmet hyl ) -4-[[5-[ (n®f ho i nb ar bonyl(]) 2- met hyl phenyl ]

am no] -5- nethylpyrrolo [2, 1-f tripzi ne-6- rboxamde 4- [[5-

[ (Met hoxyam no) car bonyl] -2- %ﬂ’%no] 5- thyI N-[ (tetrahydro-2-
10 furanyl)nethyl]pyrrolo [2, 1\f] ]i12 triai ne- 6-car boxam de; N(2- 1

H I ndol -3-ylethyl)-4-[[5-[ (et R@xyam no) car bonyl ] - 2- met hyl phenyl ] am no]
-5- net hyl pyy| x%lgﬁ%”]]sflclwérjaﬂgqu triazi ne- 6-carboxam de;

17. A compound according to claim 16 or a pharmaceutically acceptable salt,
20  prodrug or solvate thereof, in which R,and R, are methyl, R, and R are hydrogen,
and R, is a straight or branched C, ;alkyl or optionally-substituted benzyl.

18. A compound according to claim 7, which is selected from (i) N-(2,2-
Dimethylpropyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyljamino]-N,5-
25  dimethylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
3-[[6-[(Hexahydro-4-methyl-1H-1,4-diazepin-1-yl)carbonyl]-5-methylpyrrolo[2,1-
f][1,2,4]triazin-4-ylJamino]-N-methoxy-4-methylbenzamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-(1-
methylethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
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N-Butyl-4- [[5- [ (rret hoxyam no) car bonyl ] - 2- net hyl phenyl ] am no] - 5-

nmet hyl pyrrol o[ 2,1-f] [1,2,4]triazi ne-6-carboxam de; 15

N- ( Cycl opyvopyiasss hyl ) - 4- [[5 [ (et hoxyam no) car bonyl | - 2- nePhleﬁ‘hMWz] am noj -
5- nmet hyl pyrrol o [2 1-f] [1, 2, 4]tr|a2| ne- 6- car boxam de; 4-

ret hy! bt y1 ) DYeT a6 osy Rl PRy B ipg B afitad - e

N- (2- Furanylmeﬂlhmr()p}d}pyppB){Z ﬂ(ﬂféﬁtﬂjﬁ‘mmerﬁa¢arhm>tann;l¢] - 2- et hyl phenyl ]

?En I\/tra]? ]ho;<§:31m noj car %ﬁaﬂ{/l]bfgpg[)?“’ [% Iﬁ%]&laxﬁfﬂlll&%ﬁ ?ﬂﬁEZ%&HﬂgﬁW‘?ﬂo]ds [ [5-

t hi enyl met hyy my@pb)[{li ﬂllf214]fr1azzle4q-@¢rba>zqrm €6- car boxami de; 4- [[5-
[ (Met hoxysani npjscrrReidg Amm%';dmohygl]maﬁlemlylpheﬂm mé{)S@ﬂéi'h{}H N ( 2-

phenoxyet hyl rrolo 4] triazi ne-b-carboxamde; 25
[[5 [ (Met 53&11??%1)’ %Hﬁn 1 ErBZingORSARERYES ami no] - 5- met hyl - N- ( 2-

t hyl cyclhoméﬂll)lbmidstbjfle{h&l)%[[ﬁ [{rﬂﬁﬁo}é}’]ahﬁn(?zarb&i}ﬁ}-ﬁanli\ldﬂgydpg@@qarr?nlhg]5 hy: 4.
t t ;
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4-[I5- [(Methoxyammo)carbonyl] 2-methy phenyl]amino]-5-methyl-N- (4-
pyridinylmethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

25  4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[2-(4-
pyridinyl)ethyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-[2-(1-
piperidinyl)ethyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]Jamino]-5-methyl-N-[2-(4-

30  morpholinyl)ethyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[(1R,25)-2,3-Dihydro-1H-inden-1-yl]-4-[[5-[ (methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[(1S,2R)-2,3-Dihydro-1H-inden-1-yl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

35  N-Methoxy-4-methyl-3-[[S-methyl-6-[[4-(phenylmethyl)-1-
piperidinyl]carbonyl]pyrrolo[2,1-f][1,2,4]triazin-4-ylJamino ]benzamide;
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(trifluoromethyl)phenyl]pyrrolo [2,1-f
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41t ria car b no
pheny! ) @ ﬁ@?ﬁ?ﬁg aﬁlﬁPﬁ%I?ld%a met hyl - N-[ (1°S) - 1
pq/henyl ﬁt hy: %Mfﬁf E(Mﬁ[ﬂibﬂaﬂl]l@lca?b@i}'ﬂ]@ Hﬂhﬁpﬁﬂyﬂﬂhmhﬁ?rﬂiﬁhylm{(gﬁ I[ [[(4-
anophen no me
o opy| pyr Lol SrgbEnERL BRI BFT 001 2 A ERAI LRARRERAE M) > T
phar maceut i cAll5y(Mesepvapine)epabanylWi-egtydphesylgningl- ﬁgn@th}é]rﬁd? 10
phenoxyethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

25  4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-(2-
methylcyclohexyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-Ethyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-N,5-
dimethylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenylJamino]-5-methyl-N-(2,2,2-

30  trifluoroethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-(2-Fluoroethyl)-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-(2,3-Dihydro-1H-inden-2-y1)-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenylJamino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

35  N-Ethyl-4-[[5-[(methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
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19. A compound according to claim7 which is selected from N Ethyl -4-[[5-

[ (met hoxyam no) car bonyl ] - 2- net hyl phenyl] amno] -5 -nethylpyrrolo [2,1

[ 1, 2, 4] t W@ R2/#0886- car boxam de; 4-[[5-[ (Met hoxyan no) car boRgT/US@49982
net hyl phenyl ] ami no] -5-methyl -N-(1-nethylethyl)pyrrolo

2,14][ 1, 2, 4}t
1t 1 (ot n eSS ﬁé%—ﬁm@wz{mnﬂkf-%eww 233
ropyl pyrrol D%Iﬂaﬂuoff?mrmpﬁ)mmqw[azlrﬂﬁ 54 traznexGuaexamide;
[[5-[(Methaxya Hrbony ethylphenyl 1no 57d1 thyl-N-(1-
o LPP:Q%’:@ ym%[gqldfg 1aﬁne¥gimb§gﬁl e I[nf * H

(Met hNXMaIHIth@)bﬁ@d}me-)[[S]- &eﬂmmlabﬁabﬂoh JUTLRAethy phenyl jamino]-5-
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2- hy
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met hyl 1-nme triazi ne-6-carboxam de;
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and a

formula (I1)4-[[S2EMeRiEyamind)bddyl]-3mRils/ IpHeRy IRaing NN-@-methoxphénylRs- (1 1),

30 Re'e mot Rt ealo B ARt RO BB G080 Rs i« hydr ogen or

| ower al kyl ; 4¥[§ KMe@(mmmcmbmmm@mmByUmm@m or - SO2NH2_:

d R23 k
Subst tut ed %ﬁ?’ﬁﬁﬁggf{)ﬁ@“}me TR R AR AR el |
Cl_4al kyl or4‘e[

IV thgyy pring) sapbenybled-methvlheny Hamisak> t%etbﬂrlwmg X is

R18

e R ottt L, o
and - (=0 NRN%J(B%? O%é"F‘&’hﬁ%%‘gﬂRjtgy %[i[%[ o)V~ - ocH31- SH,

- SCH3, - OC( =fieB¥Iphenf(|aainBP3;mdihylpHOdeE2] f]{Emmﬁﬁﬂl%B cafKﬁ(%ﬁiHb

N1 NS’?#L LR NI e 20 (eicceRes

al kyl, al kenyethyiphssyilaraineltSanetbylyyrrola[k-8y1 .2, 43tipeine-Grrechpxamideny | |
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-(2-
phenylethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-Methoxy-4-methyl-3-[[5-methyl-6-(1-pyrrolidinylcarbonyl)pyrrolo[2,1-

20 f][1,2,4]triazin-4-yl]amino]benzamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-(2-
pyridinylmethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[I5-[(Methoxyamino)carbonyl}-2-methylphenylJamino]-5-methyl-N-
(phenylmethyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

25  4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyljamino]-5-methyl-N-(4-methyl-2-
thiazolyl)pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[(1R)-1-
methylpropyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]Jamino]-5-methyl-N-[(1S)-1-

30  methylpropyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[(3-Fluorophenyl)methyl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;
N-[1-(4-Fluorophenyl)ethyl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide;

35  N-[(2,4-Difluorophenyl)methyl]-4-[[5-[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; and
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aryl, substituted aryl, heterocyclo, substituted heterocyclo, aralkyl,
substituted 15 aralkyl, heterocycl oal kyl, or substituted heterocycl oal kyl ;
R6 i s hyavogwm4esal kyl , substituted al kyl, aryl, substitutPdT/asgl49982

het er ocycl o, substituted heterocyclo NR7R8, -OR , or hal ogen; R13 and R19

t h r |lected fro hal o,

?rl ??ﬁorgﬁgt y%"}‘% fluﬁogggrgﬁ)grgegwq 4%?3&’6’5‘? OXEFRERAFA ﬁ’lr‘?o al kanoyl oxy,

20 thiol, al ogthylphenyllaneindps- mﬂthylpyrrcdyﬁirbﬂ[h%,#hnngdne-éauaﬂmxymideyI car banyl ,

al koxycaxbonyl K 1s

4al kysurfonil[[aqriﬁg %ﬁﬁiﬁl)ﬂﬁéﬁﬁga k@iﬁﬁt gﬁiggé@ﬁ{m t(l:}gi ryI oxy,

wher ei n eachPjFon 1pge- gamiget Yanont ed by hydroxy

al gyl dad {(| ny amino]@&b@fyﬂLMieth 2151el?571 axfﬂ%o] BZ%eﬂtlmt [(1@§1dalRi5l ar gr |

i ndependen en,.a su |

subsltoi t ut ed eﬁWiﬁ’@FB@?ﬂﬁ?%n tr%lﬁ‘giéf%/%ﬁl? é‘iér[géﬁiﬁ“ R)2/2 is )altl kyl ,

ﬁ ubsti t ut Fd @ydsr;olpher@ﬂ)akmn@]umomﬂ]mﬁﬂo]aa methymﬁteﬁy@ﬂgmbps-m%thﬂwﬂst it th ed 2
t 2 A nd according to claim

hgvue:ngcilﬁeof%l%ﬁgllpgmﬁ’[g?)gﬁ%/%ﬂé’ﬂﬁ % i) 20082 (RL3) nH A RE N

R18 O N O ®2isKiN phaxmacuoicaly- mcegablhaalt;ﬂwémte, oaptodregtherspfibl e salt,

prodrug gy solvate thereof; wherein. R18 is al koxy aryl or aryl

substituted with R19; R1 and R1O are hydrogen or - and 5 R13 |s | ower
al kyl , hal ogkh, tAicompsiadaeaesiye to dlain { whes pglﬁctedq@@md%ﬁth@ﬂ koxy,

nitro, OL CYRARthoR amﬁaﬁmmyl]@ - el | dnfin6]- nkBtiRApedbpg -t he for mul a:
Ri3a R13 h ?4 tr1azme-6 carboxamide; 4-[[5-[(Methoxyamino)carbonyl]-2-

methylphenyljamino]-5-methyl-N-(1-methylethyl)pyrrolo [2,1-f][1,2,4]triazine-6-

15  carboxamide; 4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyljamino]-5-methyl-N-
propylpyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-[1-phenylethyl]pyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide; and 4-[[5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-
methyl-N-[1-methylpropyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; and a

20  pharmaceutically-acceptable salt thereof.

20. A compound having the formula (II):
25

(Ry3)n

~Rig

R (),

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein
30 R,is methyl or CF;;
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HN, O OHN MN- CH3 C 10 R2 or a pharmaceutically-acceptable salt,
hydrate or prodrug thereof, in which R2 is a straight or branched

C2_6al kylwon2/¢p@sé onal | y-substituted benzyl, and R13. and RIBbS@wr49s2sel ect ed
from hydrogen, Cl_4al kyl, hydroxy, hal ogen, cyano, and trifluoronmethyl. 15

23. A conpoupd: ' hm 20 which is N-Ethyl-4-[]5-
[ (met hoxyam ﬁé}%&?g@%}{&?l -er%pﬁ';lfl phenyl] am no] -5-nethylpyrrolo [2, 1-

f101, 2, 4] tri 92k neE0PaROXANR,H{E=OINR: rph;}\n{ggg@u}&ugdzmg’cept ale salt
conprising a_ nethanesulfonic¢ salt tHereof. 20 24. A comnpound according to
clai m 20 whi Ris 3¢ Res e seleetes fmandipatioges) elkylpatkpxy.-aryl, and aryl substituted with

2- et hyl phenyl ] am_ no] -.5- hyl - N ( 1- hy )pyrrolo

[2,1-f][1,2 4]tr | o Jﬁéiﬁ?%a%ﬁ%%%%w?w @Z%ﬁ%@@%ﬂ@&ﬂ ¥ %fceptal e salt
t hereof . 5106 WO OpticHadcuthEfuttdSdith 480 82th?. R4y conpound according to claim
20 which is 4-[[5-[(Methoxyam noe car bonylr]rs- 2- met hyl phenyl] am no]

- 5- met hyl - N- $rid pslegist FemeiQ- =G EF0 25, K%Q)-nes@a—,c&(ﬁéiam%ﬁ or a

D st wh o 7 SRS PE ARk, ROy Pt TS TRRNBE SR "2t o
-5-methyl-N- [ 1 R elgﬂ ﬁkh\ﬁ l@(?f{l\ﬁ I Oc%‘éi_a-(iebgg}%@%ﬁ rgi .étiarg.e- 6-

car boxami de; or a phdrmécetitica ac 7. A conpound
accordi ng t opcl.aj tgh _icfiy 4- 1Qgy _ —_OC(= —S(=
[ Wot howyarm RoF a3 e | 30 mthy Cphay am oy M. R Ree

met hyl propyl j pyrro80,R,2,-80,NR,[R),, ~ECIR} ! Leg ;Réﬁr—@%?ﬂN@%S@NR%st, L
phar maceutical |l y- acceptable salt thereof. 28. phar maceutical” conposition

conprising at | easNRgSEO,RgMANSRNA(=0YRYY, diNRY,CO,R,] SNR, A (HEOINRHR,ahalogen,
pharmaceutical |l y-acceptable carrier or diluent. 29. A pharnmaceuti cal

conposi ti on conpr Mg’ ¥*Peast one conmpound according to claim20 and a
phar maceut i cB} isyllgdcempstatbted atign rallemyh sulditituted blke0, BRynyd substitoidd afkyhykat i ng

an inflammatory djsor, : i Si I QiiSt:er i anf. i d of
SUchtroarment o B aouksR B HeodeIH, BhikEhi bk e tlo Rk B REET T
met hod ofS cl ai m 3@alkylstesoryelvellyhior swbmtitused/ hatproeydealkyls sel ected from
asthma, adul R is95@tdpah0dINy106ubkiRe 3 Hr P BubsGRAQNMS1, ABREJYED] Mshidtdnary

di sease,
heterocyclo, -NR,Rg, —OR,, or halogen;

R,; and Ry, at each occurrence are independently selected from alkyl, halo,
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, -
20 thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkylthiono, arylthiono, arylsulfonylamine, C,_
salkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy,
wherein each group R,; and R,y may be further substituted by hydroxy, alkyl,
alkoxy, aryl, or aralkyl,;
25  R;, Rg, Ry, Ry, and Ry, are independently selected from hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heterocyclo, and substituted heterocyclo;
R,, is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted
heterocyclo; and
nis0,1 or 2.
30
21. A compound according to claim 20, having the formula:
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25 chronic pul nonary inflammtory di sease, diabetes, inflammtory bowel

di sease, osteoporosis, psoriasis, graft vs. host rejection,

at heroscivo 0x#®g6 and arthritis including rhenmatoid arthrP€CTASIIPHOS2 atic
arthritis, traumatic arthritis, rubella arthritis, gouty arthritis and
osteoarthritis. -107

(R13)n

- |

A

N N

R3 HN \RIS
O ~ \N O
Ry’ \ N\N)

\
Ryp Ky

>

or a pharmaceutically acceptable salt, prodrug or solvate thereof; wherein.
Ry; is alkoxy, aryl, or aryl substituted with R,;
R, and R,, are hydrogen or —CHj; and
5 Ry, is lower alkyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, C,_alkoxy,

nitro, or cyano.

22. A compound according to claim 20 having the formula:
Ry Ryzp
)
H,C HN
HN.
I N\ N, - CHs

10 Ry

or a pharmaceutically-acceptable salt, hydrate or prodrug thereof, in which R,is a
straight or branched C, salkyl or optionally-substituted benzyl, and R,;, and R;, are
selected from hydrogen, C, ,alkyl, hydroxy, halogen, cyano, and trifluoromethyl.

15
23. A compound according to claim 20 which is N-Ethyl-4-[[5-
[(methoxyamino)carbonyl]-2-methylphenylJamino]-5-methylpyrrolo[2,1-
f][1,2,4]triazine-6-carboxamide; or a pharmaceutically acceptale salt comprising a
methanesulfonic salt thereof.

20

24. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-(1-methylethyl)pyrrolo [2,1-f][1,2,4]triazine-6-
carboxamide; or a pharmaceutically acceptale salt thereof.
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15

20

25

25. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-propylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide; or a pharmaceutically acceptale salt thereof.

26. A compound according to claim 20 which is 4-[[5-[(Methoxyamino)carbonyl]-
2-methylphenyl]amino]-5-methyl-N-[1-phenylethyl]pyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide; or a pharmaceutically acceptale salt thereof.

27. A compound according to claim 20 which is 4-[[5-
[(Methoxyamino)carbonyl]-2-methylphenyl]amino]-5-methyl-N-[1-
methylpropyl]pyrrolo[2,1-f][1,2,4]triazine-6-carboxamide; or a pharmaceutically-
acceptable salt thereof.

28. A pharmaceutical composition comprising at least one compound according to
claim 7 and a pharmaceutically-acceptable carrier or diluent.

29. A pharmaceutical composition comprising at least one compound according to
claim 20 and a pharmaceutically-acceptable carrier or diluent.

30. A method of treating an inflammatory disorder comprising administering to a
patient in need of such treatment a pharmaceutical composition according to claim 28.

31.  The method of claim 30 in which the inflammatory disorder is selected from
asthma, adult respiratory distress syndrome, chronic obstructive pulmonary disease,
chronic pulmonary inflammatory disease, diabetes, inflammatory bowel disease,
osteoporosis, psoriasis, graft vs. host rejection, atherosclerosis, and arthritis including
rhematoid arthritis, psoriatic arthritis, traumatic arthritis, rubella arthritis, gouty
arthritis and osteoarthritis.
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