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provi sional application Serial No. 5 60/445, 224,

filed February 5, 2003. Field of the Invention The

i nveRROOESSTGR @R BPARBIChBYRROLIOTREYWANEGINASE INHIBITORS

pyrrol otriazi ne pharnaceutical conpounds havi ng

activity as kinase inhibitors and, in particular, to

met hods for 10 meking Q[ydheehd ;éﬂﬁﬁ@e-containing

conpounds useful for tr ea'rl—n'g—&'lmserassoci at ed

condi t Thissapplicatipardaity ity benefieof TiBepioividibriab ahiliceddreSerial No.

to net hod for prepari the pyrrolotriazine nucleus
160?%@ 22bnfed Relrugiyi 3, 29@%9 a novel pyrrolotriazine

ring formation step. Background of the Invention 15

The invention generally relates to nethods for

preparing conpounds usefield o¥the kiveationi nhi bitors or

alternatively, as conponents or precursors in the

synt Negd fvehtionleA&Go s O ﬁepa%ﬁ'gr}ﬁ%kﬁh%ﬁ%armaceutwal

compounds useful as kinase inhibitors are disclosed in

c gompeurdis hgvigS aPavityivds kiygst idubiianask in mrtlbldar to methods for

09/ 573,829, f.il.ed 18, 2000, . whi 20 comonly .

o Sk et i e Spime eGP R fostiopiog REARE-tbsdciated
C QBRAKHKLS Iﬂﬁﬁﬁl@{llaﬁschéqn'@@ﬁ?orﬂ 180irBiit Pfcsa AEMOA |f§1ﬁprepa.rmg the
disclosed in US Pat. 6,670,357, assigned to

prpeselntlwaml mynkegs of ﬁnnd;omlpeurtdslutmmnggt moelpndilsigapat eng

a@(? a?au ons, each of which also is commonly assigned
PR SCBppl i cati on: US patent application Serial

Nos. 10/289, 010, filed Nov. 6, 2002 (US Pub. No.

20030186982A1), 10/ 4Backsyound pf the Ingentiorr> 2003 (WO

25 03/090912), 10/420, 445, filed April 22, ' 2003 (US

Pub. Nd'he 20@80@828B1Al)related O 6881089 Tor pirépacidg Aompetndd useful as

2003, 10/623,171, fil d July 18, 2003, and 10/678,

f%‘]@ﬁe ]ébg{bétﬂ’ésr"f ltergiye YF?;?rCPéﬁPB{‘?I}t%%’i WSC‘E&FE)H{JW%WEWS of

smgéﬁlﬁib@lgmwth an acidic group reportedly having

SPLA2-inhibitory activity are disclosed in WO 01/ 14378

Al to Bpiroletizing @mpouhdlsduseﬁﬁ @s kinbsd ighibitotgbare Hisdlpsei(0 to-

pa?ﬁggggﬁt%gwpﬁm o Sematio S, Do 8BS 18 %00, which is

apPhbealy RABSnePaEMiSa @ﬁgtl&y @gh%ﬂ)ttﬂl&ﬁ% dRhRIun8Gudeful as kinase

herein i's I ncor orate her ei n reference.
Derdiilpitrins gre alﬂpeﬁswllospd ocESas 6‘@0 Y7 oghatgneg) te tiwhpresent assignee,

lél}gﬁox%\{%g lcg—pléglclhlnig patent applications, each of which also is commonly

assigned with this application: US patent application Serial Nos. 10/289,010, filed
Nov. 6, 2002 (US Pub. No. 20030186982A1), 10/420,399, filed March 22, 2003 (WO
03/090912), 10/420,445, filed April 22, 2003 (US Pub. No. 20030232831A1),
10/633,997, filed August 4, 2003, 10/623,171, filed July 18, 2003, and 10/678,388,
filed October 3, 2003.

Pyrrolotriazine compounds substituted with an acidic group reportedly having
SPLA,-inhibitory activity are disclosed in WO 01/14378 A1 to Shionogi & Co., Ltd,
published March 1, 2001 in Japanese. The entire disclosure of each of the patent
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commercially available starting materials to mnimze
costs, and would also reduce 5 the reliance on nore

W@ eoodo7208@mCt ant s, whil e mai ntai ni ng accept abl ePET/U8904/003223

yi el ds. Such processes are described and cl ai ned

herein. Pyrrolotriazines of formula |l (R3)n O HN

t dpplicatiRims NpaRtd\afd piilicatddid refirellito-herbid is REoROratel bardin by
pharmaceutical |l y-acceptabl e salts, solvates, and/or
PEEARAESs t hereof, wherein R and R2 are independent |y

sel ectgd; r . [ 1

any. avarTapRat ARt oiine i oPmphidl Rd fiize

etiimdroially Guailaditcsartifg niacttejpdndanhlnyizs edbsts; hed wonhinalso reduce

hydr ogen, al kyl, substituted al kyl, _hal ogen, cyano,,

N FeJlanggpm BOTRIPEICaR4ctants. Reile maipigdnaccrRtable grodugiboyiglds.
j kvl eteroaryl; R5 is

rﬁ%/luadrh }ég%eggegﬁgé;‘ik’?@é%?m%w 8&1 g%rce)glr'yl ; R6 is hydrogen,

al kyl, aryl, or het ePgaélptriazingd oRformnth IR8 are (i)

i ndependent |y sel ected from hydrogen, al kyl or

substituted al kyl, al kenyl or substituted al kenyl,

cycl oal kyl or substituted cycloal kg, aryl or

substituted aryl, heteroaryl or bstituted

heteroaryl, and heterocyclic or stituted

heterocyclic; or 25 (ii) JU and a1%be taken

together with the nitroge j chgthey are

attached to forma heler Norrsubsfit ut ed

het erocyclic group_or /a \29b§/072030

PCT/ US2004/ 003223 Rrigkler odr yI™Nor Rubsti t ut ed

het eroaryl group; sai d®yrfsup formed optionally

containing an additional 1 or 2 heteroatons; and

and pharmaceutically-acceptable salts, solvates, and/or prodrugs thereof,
wherein

R; and R; are independently selected from hydrogen and alkyl;

Rj is attached to any available carbon atom of the phenyl ring and at each
occurrence is independently selected from hydrogen, alkyl, substituted alkyl, halogen,
cyano, nitro, amino, hydroxy, alkoxy, and substituted alkoxy;

R4 is hydrogen, alkyl, aryl, or heteroaryl;

Rs is hydrogen, alkyl, aryl, or heteroaryl;

R is hydrogen, alkyl, aryl, or heteroaryl;

Ry and Rg are

(i) independently selected from hydrogen, alkyl or substituted alkyl, alkenyl or

substituted alkenyl, cycloalkyl or substituted cycloalkyl, aryl or substituted

aryl, heteroaryl or substituted heteroaryl, and heterocyclic or substituted
heterocyclic; or

(ii) R7 and Rg can be taken together with the nitrogen atom to which they are

attached to form a heterocyclic or substituted heterocyclic group or a



nis 0, 1 or 2, are effective kinase inhibitors. They
exhibit utility in treating inflamatory 5 conditions
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TNF-a. WD 00/ 71129 descri bes the preparation of

1, 4-di hydro-5-al kyl -4-oxo pyrrolo [2, 1 -f] [ 1,2,4]

tri azi heie®aryh phebyliteddicterenyyl gious; weidi gnowsiormed ppsionally
synt hesi s_.of yr.rol otri azi.ne carboxani de and
benzan?ﬁ@mgﬁﬁﬁgﬁﬂ logﬂlﬁ%ﬁwﬁﬁgoﬁ?nﬁy acting a

M chaej, i@ qestor such as nethyl crotonate with an

ani on of tosylnethyl isocyanide 10 (TosMC) to give

4- metdny effgative kénaSe mhitiiorsy | They axhithitmtiityyin teestieg inflRnematory
resul ting, 4- methyl.pyrrol e-3-cafpboxylic acid_nethyl
ester ‘i‘%‘gg’&yﬁ Qv é‘g“'%%&l’%r P aRY/SF @&8@@?5’ and whihing %HF'OC-
the pr ] I af ]z v
2t o0 ou S fLeTb AR Febaloleof Ra e s iy Leong
npjfriolb[2¢is £1T,2, 4 Frieahersriarbokylates, key intermediates in the synthesis of
2-trichl oroacetyl - 3- et hyl pyrrol e-4- carboxylic acid

nBYXFR}Piriazing casRp¥amisls and, heratidsxioa ogpéueiciesula I, by reacting a
O RUOENE S ey Lo FALRILA 4 4 0y R M A3 Gfance

NERVICE &1 give Yshéthylpnralei3natboxglic edgedthy @eir. dBhe resulting 4-
di phenyl Phosphory[ hydroxyl am ne affords )
1mgthyharrelencahppiylicrastdmothyl esies a5 aryiafed with sichloregeiyl chloride

est Elpal . t] . .

T L i
esdriesxylic tabidfrosthvrasee. Tteatn@Ing ¥ BL-StcHl Gispest At MR thFlpy@dle-4-

1, 4- di hydr o-5- net h%/I -4-o0x0-pyrrolo[2,1-f][1,2,4]triazi
nearbexybic agidppst)yli esten with spdinpymethexide praquges 3-methylpyrrole-2.4-

Bhi . S, i L] er M e : L
onrDpsdte Rl mEBF o Nt ReTmiriigddigpbontic acid
1néihgll dydneing-spubshitinggeagedt xb apyiphehyd [pRodphbifl hydroxylamine
1,2,4]triazine-6-carboxylates can. beA)r eFar ed by this )
ne{®ed L -anirg-3-petbrlpgsolr 2. 4-flispbeaylifiacid mefhybestan éimﬁ/ly, reaction

C NS oo 1ISE: .
Tl S BRI LS9 A58 e RS A
selpaital teaipeiurp Lb@s ¢ 4sdihydo \SOnSRL KO 6-18aSRI[2 DY 1 @Y Jtriazine-
i mproved. synt hesi s of ) o .
0HEbRYYlisAcibmethyl estefi(Hupty byl Bhids. Rp§: Berrdldars Radl: Qian, L.

' cat j e o) .
CHRPOARNSE il ) 000040463, L bl PRI it
t hexsipsieolo DU 2 AyBirinde-carboxylBed @hybeGoee@dd by this method,
Preparation of 6-ethyl-1,2,4-triazin-5-one by Raney
nihisarpesse i lgnided dugde s fsneiby-ghemicabfransformations, the use’of

N
( W0 /40486 dedcriB&3n. infpudned synthésid He3-hruempyraite-2 3-drboxylates

2004/ 072030, PCT/ US2004/ 003223 The presently cl ai ned
i nvdyteadensingsshadadyde endiseygpeasstatesin theepreseagra@idpBn The

of . s . . .
1, 22O RN SREP FoPBE P2 1, Seapl e PRI A
oxy| @hnesn. Phepapition s $-othi-al /4 $riazén-5wne bydppe packeltriediated

the formation of the bicyclic heterocyclic ring
s geulipgizatjon of 6-ethyl-1,2,4-triazin-5-one-3-thione has been reported (Taft, W. E.;

Shepherd, R. G. J. Med. Chem. (1967), 10, at 883).

Summary of the Invention
3




substituents are as defined above unl ess indi cated
ot herwise. 5 The first aspect of the invention

weowpni®es the step of . reacting conpound |1 OPCT/UKI®04/003223
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formula R O Y1 " NH N~ ~R4 Il wherein: R4 is
hydrogen, al kyl, aryl, or heteroaryl; and R5 is '
hydr og&hg prasduylly claamed jinventidreis aglatad yo a prodessi fohthe prgpatatign of

Lo on i a0 e BRhes M Shofss Svonves
heh&y @?\Plrbéch th Aok Rh LR Hf\%gcﬂc\ﬁe@éro%}}ﬁc fr@g g}lét@m.OAlﬁ

5 ONH HN - R6 15 1V erein R4 i s hydrogen,
adubglitueds yie, asaefihat rovamyless iRBicated loytstrwgen, al kyl ,

aryl, eteroaryl; and  R6 is hydrogen, _al kyl, aryl,

or het ﬁﬁf‘ogmspe%@fihwvgﬁmmmg%ﬂ Pigfgeagting soppound Il of
| he P0G RaPOdi nent, the process of the first aspect of

the I nvention conprises the follow ng step: reacting
conpound Il of the fornulRs RSO0 NH

| NH

N\N/)\

Ry

wherein: Ry is hydrogen, alkyl, aryl, or heteroaryl; and
Rs is hydrogen, alkyl, aryl, or heteroaryl;

with compound III of the formula

wherein: X is a leaving group;
Rs is hydrogen, alkyl, aryl, or heteroaryl;

to afford compound IV of the formula

R O
Q ~= NH
N\
Rg
v

wherein

R4is hydrogen, alkyl, aryl, or heteroaryl,

Rs is hydrogen, alkyl, aryl, or heteroaryl; and
Re is hydrogen, alkyl, aryl, or heteroaryl.



N~ NR4 11 wherein: R4 is hydrogen 5 R5 is nethyl;
with conmpound Il of the formula O HO Yl1l-r X OR5

wda id4/0neer ei n: R6 i s hydrogen; and X is a | eavP@mUS2004/003223

10

15

group; 10 to afford conpound IV of the formula RS N H
INON Rg. R Iv wherein: R4 is hydrogen RS is nethyl;
and RB ¢re dmyithdogent, the Brdcasssaf dhdrbrst aspeetorf thf invemgion comprises

v here is disclo ocess for maki ng one
ofberiBha e shoin g et B os a8 inds of Tor mol &
[: 5 WD 2004/ 072030 PCT/ U§200¢/ 003223 (R3)n HN O R5
ONRNORL NR7-N\ N 8R6and
phar maceuti cal | y- accept abl sol vat es, and/or

prodrugs thereof, wherein a d R2 are independently
sel ected from hydrogen and Hk ™R,

i
wherein: Ryis hydrogen
Rs is methyl;

with compound III of the formula

wherein: Rg is hydrogen; and
X is a leaving group;

to afford compound IV of the formula

wherein: Ryis hydrogen
Rs is methyl; and
Rgis hydrogen.
In another aspect of the invention, there is disclosed a process for making one

or more pharmaceutically active compounds of formula I:



R3 is attached to any avail able carbon atom of the
phenyl ring and at each 5 occurrence is independently

w@edogormao f rom hydrogen, al kyl, substituted al RgT/US2004/003223
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hal ogen, cyano, nitro, am no, hydroxy, al koxy, and
substituted al koxy; R4 is hydrogen, alkyl, aryl, or
heteroaryl; R5 is hydrogen, alkyl (Rsryl, or
heteroaryl; R6 is hydrogen, al y aryl, or
heteroaryl; 10 R7 and R8 are: (d) i ndependent | y
sel ected from hydrogen, atkyHNor Substituted al kyl,
al kenyl or substituted al cycl oal kel or

substituted cycl oal kyl or N stost %t-uted ar yl,
\W?J)e@yl , and heterocycl e

heteroaryl or subsgityted
or substituted hetero\ﬁ%/ & or 15 (ii) R7 and R8 can
be taken together with the nitrogen atomto which they
are attached to forma heterocyl:l ic or substituted

hatepraenadduticllyosRehibla salRe§ RV A8Y, Yha/Bf piodRist ek dF dwherein
het eroaryl group; said group forned optionally

cont ai Ri anfl Braraduflepénsisally selentedirpmtbydogemand alsyld n i s

0, 1 o4 2,.2 id nmet hod conprisin he,steps of: (a
Feact | Kot etArisan e Dt GRBR A O e By Bt Sl b
Nod¥ubénce e R perftntl P seK OLSR hydtdskh, alld/ Ydubst@lited alkyl, halogen,
het er orallcryl , aﬁ%l g % 2004/ 07282}6}%&/%}2/802/ 083223Y osen
Reyaing, Hi{rdr agian, hyslrdept alkexyland substigtiet dbexp;, wit h
conpougd. I.11. of the.formula O D)X OR6 Il where X
is a | Salilgrogru YAy %ﬁﬁtgmm' rogen, al kyl, aryl,
or het RE @aiyitogen ik, &5f of Retg@aReund |V of the fornula

NH

R5 O O

Re is hydrogen, alkyl, aryl, or heteroaryl,

R7 and Rg are:
(1) independently selected from hydrogen, alkyl or substituted alkyl,
alkenyl or substituted alkenyl, cycloalkyl or substituted cycloalkyl, aryl or
substituted aryl, heteroaryl or substituted heteroaryl, and heterocycle or
substituted heterocycle; or
(ii) R7 and Rg can be taken together with the nitrogen atom to which they
are attached to form a heterocyclic or substituted heterocyclic group or a
heteroaryl or substituted heteroaryl group; said group formed optionally
containing an additional 1 or 2 heteroatoms; and

nis0, 1 or?2,

said method comprising the steps of:

(@) reacting compound II of the formula

Rs O
L
N. -
N~ "R,

|
where: Ry is hydrogen, alkyl, aryl, or heteroaryl, and

6



HONON R4 R6 IV where R4, R5 and R6 are as defined
above, (b) further reacting conpound IV with an

w@b@ehwo3o n t he presence of a coupling reageneCT/US1004/0n3223

5

10

15

an ester V of the formula RS O ONH (r) | RA R R6
10 V wherein Ris alkyl, aryl or heteroaryl and R4,
R5 and MG inhydragenprlbyi, eudloy hdefaamdd; (c) reacting the
ester V wit | arinating reagent in the presence of
awbtglfé’n{p ““‘SP@EF@SE‘HHW% VI of the formula R5 G (r)
N (r) NRA RR6 VI 15 wherepn R R4, RS and R6 are
as previously defined, E'EH readlti n%conpound VI with
compound VI 1 of the formil@ 04/ 072030

PCT/ US2004/ 003223 (R3)n 1-1BN ja O R2'N,O-RL VI |
wherein R, R2 and R3 are asopreﬁeously defined, to
gi ve conpound VIIIl of the formula (R3)n R5 HN\ | O
ONR/NORL 2 ~ N n

where X is a leaving group, and R is hydrogen, alkyl, aryl, or heteroaryl,

to afford compound IV of the formula

where R4, Rs and Rg are as defined above,
(b) further reacting compound IV with an alcohol in the presence of a coupling

reagent to form an ester V of the formula

wherein R is alkyl, aryl or heteroaryl and R4, R5 and Rg are as previously defined;
(c) reacting the ester V with a chlorinating reagent in the presence of a base to

give compound VI of the formula

Vi

wherein R, R4, Rs and Rg are as previously defined,

(d) reacting compound VI with compound VII of the formula



ONRA RR6 VIII 5 where all substituents are as

previously defined; and (e) reacting conpound VIII
waowdok/ozze3@ani ne NHR7R8 in a suitabl e sol vent orPCHUB20641003223

m xture to afford pyrrolotriazine carboxam des and

benzam des conpounds of fornmula | (R3)n R5 FINI O

PRINO~R NR/-NNRI R3RRI8 | . A preferred

conmpound of Conpound VIII pre 7ad by the process of

the invention is shown below H  Hd I NO' O- IN

O/-0\ NN 8 WO 2004/ 01’2@30 CT/US2004/ 003223 A

preferred conmpound of Conpound I, pNepzked by the

process of the invention is shdtn b§| ow. H HN I NCO

O-- NONHN 5 Detailed Descrlp‘“on O The

|Qﬁ@r€fd RN ﬁ@'aﬁﬁ% hReiWLRRIdRA 88iRE; td Bevet ﬂ%oﬁﬁ'dkvm of the

refers to strai ght or branche chai n hydrocar

gfoowpk having 1 to 12 carbon atons, preferably l1to 8-

carbon atons. Lower al kyl groups is, alkyl

groups of 1 to 4 carbon atons, r}ﬁ 10 preferred.

When a subscript is used with re e q ce to an al kyl or

ot her group, the

R
Rz/ ~ o/ 1
Ry
Vil
5 where all substituents are as previously defined; and

(e) reacting compound VIII with an amine NHR;Rg in a suitable solvent or
solvent mixture to afford pyrrolotriazine carboxamides and benzamides compounds of

formula I

A preferred compound of Compound VII prepared by the process of the

invention is shown below:

N\ N\N/)



subscript refers to the nunber of carbon atons that
the group may contain. For exanple, the term

wO a@44zdoBy| " i ncl udes a bond and an al kyl gr oupCDUSZ04/603223
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4 carbon atons. The term "substituted al kyl" refers
to an al kyl as defined above substituted by 15 one to
f our gAdupf@rrg@ rempendraf Sranmeiuagd & arepaied by iy proeess pf the
halo kox E%O&_C» nitro, cyano, SRa, ORa, NRaRb,
, S2Ra, S2NRaRb, CO2Ra9 (=0 Ra,
C(=O)NRaRb, OC(=0) Ra, - OC(=0) NgaRk
hl1RaC(=0) Rb, NRaCQ2Rb, =hl- OH, -alkyl, substituted
or unsubstituted aryl, subsﬂiN 1™ osubstituted
cycl oal kyl substitutsd 0 ubst|t¢ted het er oar yl

(i ncluding indolyl, i d 70 yI 20 furyl, thienyl,
t hi azol yl , pyridyl a 4H@yl and the like), and
substituted or bstltute het er ocycl o (i ncl udi ng

tetrahydrofuranyl, pyrrolidinyl, norpholinyl,

pi peridyl, piperazinyl, and diazepinyl and the like),
wherein Ra and Rb are each independently sel ected
from hydrogen, alkyl, alkenyl, aryl, aralkyl,

C3_rcycl oal kyl, ﬂle%ife@%éé‘éhﬁ*io@@ﬁ ﬂ’f‘éﬁ{vgﬁfi%é’ or nay

be taken togeth

het When 1 ‘ d_with a
Cubst | CHFEGoR ikaPaey o RIRE g pBpranched
Cmﬁl@ﬁy&u&arbémgmﬁwﬁmgbﬁm ¢atrmt§m§ YrefeBEL1 fyStirbon

groups are as recited belowin the def|n|t|ons for
t hogs. dowepelkygreups et ist dbyitgronps afetod) deghon atoms, are most

l.udi nd. .Rb be f h
AL ey SR B30 el e b B b s eappe. e
Pgﬁ[fs&iﬁﬁ(}@f&sqg IR BumBr @ Bgrboh Broyddithdr tﬁ@@%uf) Elﬁyfc@hltaﬁﬁ‘ I'For

substituent(s) are selected fromalk
hexkasede, thé erma Ceyalkylh ancdadek ebpnd @%malkm greep oféhtqucarbon
%droxy, al koxy, al kylthio, phenyl, benzyl,

BVl oxy, and benzyl oxy. The term "al kenyl" refers to

St rai githe QEmPLAREIARET SIRAP RefBNA6 Qf AIBORs QHFRIERSboWe substituted by
having 2 to 12 carbon atonms and at | east one double

@mﬂjto ipkgrayps sgtestegdram halogen, giflecpioryhhaleslkary keto (=0),

Bher SaRE P e e PR Bor TR kR YA s P B R

t 0ESE)RY! OUAS)NGT, Rb, @@ JRL uted= mNRawonNKag(écmg NR,CO;Ry, =N-
substituents as defined above for al kyl groups. The

t O Qailbgesubsamtd dranebsiiefasarylo sylisiprsd e, unsubstituted

hI d ;
” YRR B ANy ARy e Bt ) Bt g0 Mgty
V\hﬁyletﬁ‘@@'ﬂ tlea@(Mgl Byn@l Gandytisnidisyaid the dkabmesibstituted or

substituted car , again provided that RC and Rd
au@suh&utut@dthﬁtetwﬁl@gmludmetetr@hm oftirapgk pyrrelidinyls mpephokayl,

g;rn%lélp gylolglpera%n%il (9 d1agea}p|1ri1(y a}{cli lhe 172 9 wherem(ﬂ’ and Ry, are each

independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl, Csscycloalkyl,

heterocycle, and heteroaryl, or may be taken together to form a heteroaryl or
heterocycle. When the alkyl is substituted with a substituted aryl, heteroaryl,
heterocyclo, and/or cycloalkyl, the further substituents for those cyclic groups are as
recited below in the definitions for those groups. The substituents to the alkyl,

including the groups R, and Ry, may be further substituted with up to two further
9



15 "substituted al koxy" refers to OR, wherein Re is
substituted al kyl or substituted al kenyl as defined

W@bove72030The term "aryl” refers to nonocycli c PET/US2004/003223
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bi cyclic aromatic cyclic hydrocarbon groups having 6

to 12 carbon atons in the ring portion, such as

pgnanpd in whmhtchsel the finileh eubstitvenids)dirgéedevydd fyomapisyl, acenyl,
The term "substituted aryl" refers to an aryl group.as

deslpgraghalplld. halgalkerse A0 BIHORABEOS HELPTY: %%ﬁg

3 d to or substituted by
%%nlsld %g’égnﬂb’&gﬁﬁg‘%&%ﬁ groups are selected from
hal ogeThe feah Falkkiyl” teferd to strdightfdr beanohaet dhain hydrocarbon groups
haloalkox keto (=0), nitro, cyano, SRa, ORa, NRaRb,
ﬁmwoms { leastppramible @@Ra‘\lkg@é@;ws of2t0 6

%};@B’Z\%ﬁ? eny\flggg?en L\%e%erogﬁg/ﬁ? %QIF%‘%CSZ:FE or

cycl oaiyh ,reﬂafénwis Ghaddao aRabdtputad slkeasyl @ﬁfupl,’lﬂiése&@@ufs are
for substituted al kyl. The substituent to the ar

neupstifgtaduvith ere mlfwlrﬁ@bststuﬁg@ a& dafimgd phovsrfer elkyk &wumﬁr

al kyl , v al, al

cyano. Tlﬁe {eFmE lédlo%,% %ﬁc? gh Xyr’e et t{%ﬂl@l‘l& ﬁ@‘lhﬁﬁf%{’mne and
pfdﬂmél benzyl phenyl oxy, and benzyl oxy. 30 The term

"cycl oaI kyl ™ r efer,s to fully saturated and partially
unsat ul'’ee &em h%kct’)e‘éﬁetﬁdﬁ the grgup HHL3 “Aanigoalisyle refprstie yNBR4

e IR AR PRI

hpx\blvmd@mm@ndhme@ubahlﬂyuﬁjgbﬁ (pr eferably 1-2
substituents) that are "C0 _4alkyl" in turn bonded to

or subbe termi aloky’ wsHws toothe Braps Q(alkjglb aup O (alkenyllg prgl g term

? ? § ?tﬁgfgﬁ&()ﬁf ] Qeri%rﬁ gcr @%F,k\%helelgk talslo s %ﬁ)‘l?edgdll%yl or subst1tuted

saﬁenmade@ewa@a&b NRaSC, NRaSOZRb S2Ra, SC2 NRaRb
C2Rd, C(=O)Ra, C(=O NRaRb, OC(=Q) Ra, -OC(=0) NRaRb

NRa C( @mrml\imftozﬁ@ys t&mc@crychq\pldnathylaroraatm gyglighydrocarbon
VEPRBLBARPE ROEELG, Kb B VSRl W TR oo,

b h&’ﬂﬁaﬁk@ﬁ@h@ﬁ}ﬂgtou and/ or heterocycle, in which Ra
aﬁ% Rb_are as defi r};l)ed above for substituted al kyl.

The subBbe frmeppbstintecharylyefesslolpiaryl greum as d@&gﬁecb@b% having one
L&{tﬁ'xpe ul%silf_' enll.s1 tggtleagle ?AbaﬂT ’t & thﬂpbo%fde@l; ké(l qub& tb&ﬁ)@% ‘one to

ogen, KoXy yano, hitro,

benyt]; cedtipRos T’ igtslmpmye scﬂédﬁ@(ﬂomaiak)}gbﬁ hiaﬁ)all@m&ﬂg oxy,
and benzgl oxy. The term "substituted cycloal kyl" al so

i Hiflugpemet ﬂéﬂlalqaﬂ@éyﬂéﬁw P anitioe AvasReSRy, @iaf N&eRo, NRaSOo,

t 0 \% OfR. -

AR Shk P SolR SPANR R0 SACRAR, MLEIRRAL, B ot
h@tEi’:@WRJRb NRE =E))R,, [ IOR [TORG shivat], Be&yl (hetei:&.rfl heterocycle, or
menber ed nonocyclic groups, 7 to 11 nenbered bicyclic
gevslgadkylangvhich Roa » are as defined above for substituted alkyl. The

substituent to the aryl may in turn be further substituted by one to two of alkyl,

alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro, amino, hydroxy, alkoxy,
alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.
The term “cycloalkyl” refers to fully saturated and partially unsaturated

hydrocarbon rings of 3 to 9, preferably 3 to 7 carbon atoms.

10



menbered tricyclic groups, in which at | east one of
the rings has at |east one heteroatorn (0, S or N).

wEawh/07208 of the heterocycl o group contai ni NgPEI/US2004/003223
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het eroatom can contain one or two oxygen or sulfur
atons and/or fromone to four nitrogen atons provided
that tTke feorh dbubstitubedrcyoloaligl’éncladesnbich fingeledving ong to shree
four or less, and further 20 provided that the ring

c%&b@tamﬁ%ts refcabdy 1-grsebeinns) it o “CrralleX o énrm bapded to or
D G110 onB YA A LY G o OURS TRt AL AL

atons an bes par
sml@maﬁqelg Qﬁﬂmﬁéﬁéthylé}tlﬁi@balﬁai@ Rt (OQ% Rite) dydid|, SRg, OR,,
at ons optional ly oxi di zed and the nitrogen
B, A S OBy S50 R 0 DV Re 0 Re S CHAIRbr GEONRRs,

O o Sh MR N AR Pt AR i B gl a 4107

hebebeey ch®oeyclid #in8! PEYEbI §ix mleBitRred Ketal, Nt FBQHU;Edele or 1,3-
rings having one to four substituents (preferably 1-2

s@msmes planyk pendyhthetprearyl; @pl/dulietsrpeycian in svhictbdnaisldRy are as

R NN T MK —

ﬁ]ﬂﬂﬁéﬁ dulbMiREbAMS TR ¢ @&Mﬁd & al?lszﬂkér[}@ |Hatk8n, MtsEkyl | USalkoxy,

havi ng a benzene ring fuse thereto or haV|n a
c@rab@,rmtre,rr&!@nylbberagle aginaghgdroxy atkoxar dbylthae, cphenylme and

SRRty The Isfmo LB BRI | HalaETieR it iyt -

hl?én@éﬂlé‘ﬂﬂlg fuldéd ﬁh@fe'&péfﬁhavﬁﬁgaf&_{bo@éa%&) b RY B.to BBk atoms.
am no, hydroxy, al koxy, alkylthio, phenyloxy, and

benz y | Bhtyterrm 1hereyoppia, B R2OIOIRTTIBRIOUY GBREYE® non-aromatic 3 to
i nclu azet.idin

ol FRREA TR SS i SR 7 Lhg LB GO OG A S P Biapg10 o 13
| ﬁl@?ﬁ@é‘éh 'u'”%’chc &RiupE Gh ndidhAl: leak St ABONA S HAY bi least one

tetrahydrofuranyl, piperidinyl, piperazinyl,
2hatsroptiopetQad enyY); ‘Each Xiopiopthei hﬂemgqyclo@roup containing a heteroatom
2- 0xoaze

SRR b s A SRyt e 25EB B i fror itogen atoms

%kb@ﬂi@ﬂ P HeWial nidibe 9 h@@@at&ﬂé in®dbR A%é Afour or less, and further
i anor phol i nyl sul fone, 3- di oxol ane_and

t]@l’pmﬁ@ drap the, rlngonommsmt éqayﬂ ongredrtonatdmk Ehe Ebsedrpna? gompleting

THEY Pl EleEr S50 e pHRR B il py B sanrarca,
mﬁ[;eﬁtdf@e@w%gﬁu@feeu M3e nitfbelh add sRIFARIRImBY 6 t%riaﬂy be

groups, and 11 to 14 nenbered tricyclic groups mhlc
10xifliaed and the @iftagen pontsanas epticoaily b q@lscrmmr,ﬂ The heterocyclo

east on ch.rin het er oar yl

o SO BB e Al AT oLar b RE BioeRRoEarRel HoBhe or ¢ vo
0XYygenTRd tefd FEitfstituddBBeradV@l R hebf 25710 BE hétBrob Gl refers to
nitrogen atons provided that the total number of

hl@ftt@p%ﬂﬂ@rmgs ravengaine td frgir issbstiuentsoprefersblydrdisubatitventishthat are
h . b The f ,
e rphbe| 7 Bty BBk pLg8 URGE oL By 1 s

C@HnRH rdbé%l fbr &yl 1 3Rupb.OTBe RAE “GBstiRReSROFES! also includes
partially saturated, or unsaturated The nitrogen and
such rings having a benzene ring fused thereto or having a carbon-carbon bridge of 3
to 4 carbon atoms. The substituent to the heterocyclo in turn may be further
substituted by one to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, cyano,

nitro, phenyl, benzyl, amino, hydroxy, alkoxy, alkylthio, phenyloxy, and benzyloxy.
11



sul fur atons may optionally be oxidized and the
nitrogen atons nay optionally be quaternized.

wedoeoasy | groups which are bicyclic or tricyrdT/USI004003223
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include at least one fully aromatic ring but the
other fused ring or rings may be aromatic or non-
ar omat Exemfilagy heta@oyclir gloupy imulpdem;;ctlkimyatpyaohéxﬂlyhbxaawl

aval | abl e nitrogen qr carbo tom.of any ring. The
%P?‘?%P?%Hlyhé%‘%%iw thl%tf@a%vl igothagplidinyl,

h

SuEhe é%lh | BhEhE Tndriiiyl, EBROALIAANG, Db fibridinyt, 2-
ﬁib_ps:aiokﬂnyl lmoxdazemnjdomzé@dlyt d-mipersddpsl, Itéttim?dtobyraﬁyle

to three " is defined as above for ary

gm@?ﬂ@hnﬁhQll%fathlﬂWéﬁhlaﬁ@fﬁh?émWe%“éfPé]&Pyﬂ flamprpmlwyhﬁglfone
P clibtolale AR L RIORMR st HeMe” Rty bicyelic

phaetycld graiph 1nchﬁ1§lqilmuch&idyloxy, al koxy, al kyl thi o,

phenyl oxy, and benzyl| oxy. Exenpl ary nonocyclic
het er oAR§/ fergy aeﬁgsoam raders tyhgiepstig P to fymembsred monomhc groups,

PR LA B G190 G g v

f bRy ﬂeasﬁdﬂe&i&k&roat@ﬁ%@i 800Ny lin ataydst 8 of (Y Fiags. "WAch ring of the

péelmdl nyl, pyridazinyl, 30 triazinyl and the Iike.
(ROALYD GEHUD ELDBOLIRCT hYISRann) GOIPRRIn mwﬁlwarongen or sulfur

bﬁtg}{lgl | 8/0{‘@ %)S{ (Qn%btx Ifo ?tlflc)ggeplapo(%nso}g Sl de(‘ii ﬂ@( t}e total number of

benzo i azo enzo nzoxaxo

beétziobidneny leacmmlmgﬂ@ |fbunydr lesk @hd 8dthaingi 169 Qt«lleﬁ@dnﬁ ¥hrbon atom.
i soqui nol i nyl, benzim dazolyl, benzopyranyl,

i haofused ﬁygs C%@i?@f&}ha hwcllccarnddﬁmllc Sroupns unaéfrqqngqm only carbon
b n aI [

CFRE AP SR ooy SR i BL e an

t @ilfud awﬂmmaly ammﬁw( bapgidife ahdl k. n1tr&g%ﬁ31rﬂﬁbrﬁ£ shay optionally be
tricyclic heteroaryl groups include carbazolyl,

b THEEY Hetempéy]lgwupsdquihw bicyeki¢ eff igyclic must ‘include at least
Y

O R e e A O e RS

t herradt. ThY h&teroaB@eRR iy lwwta&kdcﬂ dt @fly hvhilabR difr@edl dr@arbon
provide stable noieties and conpounds. 10 Unless
oREY{j28E ringdi cat ed, when reference is made to a

speci f Tﬁ@{eﬁﬁ "Q%{EF égfﬁ?%r%&%/f J r%%??g &o@%&ﬁ Bé)t%fo\ébl ntnlgg {,;stems that

reference i s i

t bhtatBdhEt ol SR tituehts PR fegAbI Il 2t Sumltdémbj tBathed clso Alkyl” in
| ess than that maxi nrum nunber of doubl e bonds. Thus,

f 0 bedegite or substipiadhy ansée ey sounse dy defingd as above for aryl

%L%ﬂ§§ nf’ﬂe s'ﬁ% Peﬁt% Ek%%g%&!trgl ﬁlfurlﬁ%éyplga fu}_tlﬂgr a{}ll%gtﬁhted by one to

rocyclo”15 ring

| Bas6f aﬂlﬂﬁ @EM@IIL h@lc%ﬂh JHaleh kil tHaldame ¢3fa00) aﬁtra,tpmﬁyu Benzyl,
the seven nenber ring, including a fully saturated
deminephytoxy, alkoxy, alkyltmo ‘phenyloxy, and benzyloxy:

Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,

S
X
pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl (i.e., N7 ), thiadiazolyl,

isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

triazinyl and the like.

12



The term "heteroatons” shall include oxygen, sulfur
and nitrogen. The conpounds of Fornula (I) nmay form

w@ 004572080 ch are al so within the scope of thiBCT/US2004/003223
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i nvention. Pharmaceutically acceptable (i.e
non-toxic, physiologically 20 acceptable) salts are
pr ef er Egeipplat bioyejia hetehear ylgwups imimdeﬂhémiyh befzagkhiaznly], |

RS ool G OrRYT Pl bpisaie

Wisb 1ﬁ!)l‘ﬁﬂ’l'beﬁ§ﬁrﬁh oh %n%é;t)yr%%tlﬁ hzﬁﬁf(ﬁ: %%ﬁt&ﬂ]} fjchlomonyl

ium V\Athalkalneea hasc |um

amilmamlyh ésnzopyranyl, hinnolaylj quitaséaylsindhzag, pyrrolopyridyl,
ohexyl, tributyla ridine 25 and

gﬁ%wrmyasdlgx%wsg@d%lwg .tfﬁrah@dwﬂ%pﬁ%vl apdithedike) j ke,
A .
thelar Bhbp AN HCH RS Ao NS CeABOBEL Heb laB .|

Wphdnaathvaling} seridinyd phaminthrédialyl, xamiegglmﬂ taclikks. Such
salts include those formed with hyd rogen chl ori de,

hy d I Bepwshous thsspaelficaian g sdaims opepscadr gubsiianis thereof may be
aC ' d 'ché'& tb'y%n@ gfﬂged Le he E%g‘ﬁéﬁ’?&h% stglgllla %10181%@'2&18 cgrglpounds.

t oI uenéTﬂwlsi Oﬂhel®v1§e:11ndlcal&d Whdn efigertt hiemadd ®. ghpecifically-named
njtrates, phosphates, borat es, tartrates, citrates,
sheteropale et h%%rﬁéldbtﬂaesrefea@%rlmteé@ed tosiariudy fhose sysignes having

g | In{ﬂé%ﬁl n @#{g&ar ?Jiér%%'ﬁ% gg"o@t‘%’%g' of 46 ¥haf fht AR finurm

PUThbES20A40110 8228, This adeletangie, tﬂwetﬁle‘[squﬁo](md”ﬁeﬁfs to
salts") may be forned. Al stereoisoners of the

cBRpEBRnS %ﬁetfqh@dﬁoaﬁ@ﬂalﬁplmf‘n v teun “dingepinsy trelep tatadgterocyclo
?flﬁ%]ﬁz{v tgg%ﬁ 515&@6%@19 Ei%o'rxpnﬁy ()v?th%go %ﬂpc%teeﬁ‘ g{oln?sl 1|8.¥he9 Wgn
or e lon o according to

timembmdmﬁﬂgyﬁcmﬂmgmﬁy sﬁﬁﬁte’iﬁ:ﬁ@ze@ide. the possible 5
stereojsoners and their mixtures. It enbraces the
raceni €h§ &FHs helprpatomes”isBell Hchge ogpgane siliur sadritkpgERYi ng

the sp ' Y T
f esol ngéé %@ﬁ&gﬁgé ibfé f;ér}ﬁul ﬁflg’laﬁ‘fﬁg&c tg Wh?% 4 leg %/1 hm the scope
f ofhisiiovaltionr Phdralakbtutiabilp Accepraplen(at. indn-tofic, physmlogwally
crystal lization of diastereoneric derivatives or

s@ﬁawtal? PoIByreanFieard.chansh olbtrslitesglaphyiul pre in isolating or

@ﬂ g&lﬁg ngﬁlﬁduﬁgé oftﬁ%qﬁ{f%tﬁ)ﬂn be obtained fromthe

es 10 ‘'usi ng conventional nethods, such as, for

exanpl Ehe sahfouhads afFdramianI} Mmapforapdalts ahdhxalkaalcmmg sach gk
foI | oned by cryst al lization. Prodrugs and sol vates of

l%rw&;ﬁegl o Lithiny. sidralkadine gagh megaés sucB gt edtpiuat end
R e Y D e U

u:mdlemgﬁe acidherhealargitiny dysihomdgie ke, aB@dh $ltd barObe formed as

chem cal processes to yield a conpound of the fornula
| knogyn tg thegerskidigd ipthedst vat e thereof. Sol vates of the

compo u'f'l‘ijcs's‘coqiflpofuﬁ&{'lﬁl lﬁorhluiep(ﬂ Ilﬂgf forInosraltg W &'ie{}yo(}ro?éa%‘?c 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.,
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.
13



The reaction(s) may conducted in be any appropriate
organi c solvent, water, or mxture thereof. The

woe@aniw3isol vent may be sel ected from for exap@l/Es$2004/003223
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aprotic polar solvents such as dinethyl formam de,
DMVA, di met hyl sul foxi de, 20 di nethyl propyl eneur ea,
N- met hid gpiditray, padtesionabi ehrioe saisBY gy phfsmphdr i c

Lot T ah PR ARers O G B R L T S ER 0B fsontemplated.

di e RpxRLEBEIn o@§dB¥ﬂaﬁﬁ‘£lyﬁév¥@ Pdmﬁ'mtdaﬁmﬁ%%r
al cohol sol vents s met h et hanol

i sappapasolade acmbrdhag tgthe imentied pnongsssscﬂmlﬁad:es aﬂuhdnptmmle

net hy| ene chl ori.de, chlopoform carbon tetrachloride,
aﬂareflszm&rsa%fl%mwgﬂ@s g@éﬁ%@&ﬁ?ﬁ@ﬁf Jormsyang dhe iselgted

e85tk aflsBhers 51@\’@”%%60%{1%09\%1% PeheSQL G0, n?@at%nl%@ r438Rd by

ina sultab Inat 1 on process O

i physival methiodls,sath 4w farflexhmbleyfradticiaheaystallizativh, sd’paﬁdtl‘tbﬁ r

t he follomnﬁg steps: . Step (a) involves reactlnq
6Cfé(PtF%9!Zﬁt1°f2° 1?$?r§9fpﬁl%d%}¥étlt’qsl()r sgparpfion by digkeqlumgied

3 C

g?t\ggﬁfa{b#ﬁ)hg 'Iﬂ% gﬂéfnt 21%%} %ﬁ%&\rl 1= P%[rgédf%%b%h&d AGhhd Acemates

f hidg Sordehtioraat nmhoﬂs csacbas Yo exampled] sdlt Mrmafidtewith an optically
3-substjtution of the pyruvic acid is a [eaving group
t fedtveariddplovedby Fyptallizatitfe 3- substituted pyruvic acid

WL oAl taore 4004 Q12030 BCT LAY 095223

1,2, 4-tr1a orm es of

smﬂtabj)leteldéﬂbmm OTl etip S‘proldﬁ@”lad empidyed haﬁnﬁd@bteaa compound
chl orine, brom ne, and iodine, and sulfonate grou
( WBIshaon aFpisiAqR (0fFuBsClh pk%rgowbgmﬁm@arerémhy metabolic

PR Sh AR M oY o MRS By g LG e
GﬁﬂkkwlSdWﬁméoﬁﬂ&moﬂ@omxﬁfﬁm@mnﬂwtmmaﬁcabsaMSmﬂéu@eﬂmw

1,2,4-triazin-5-ones and and 3-unsubstit uted
1, 2, 4- The EAPFRES)gRBECQRUCtPd ine anpipPEPSRis qreanic solvent, water, or

6-
b pede ol GBS R BB FcHPL LR i o
nodteny efchras dinethyliferndanhidt dplyiAl \dhmelﬁgz]l sﬂli;fokialej ude

3-substituted and_3-unsubstituted with
utERAsRt POy leeYsEe fePrdulrymREd %@mbhwmphosphonc triamide;

etﬁéll ﬂcévé h 3 ?etﬁel € fr)d% \‘ i£ ljﬁpdﬁgé% methyl t—butyl ether,
Step 4]

e reaction 6 ‘i'5 conduet e
Sdmni@li[dx@mﬁﬁdiame‘ rind @thydaake \oyaol dlmeﬂﬁyll ether; Sﬂndhabslo@vents such as
solvent( %@lnclude solvents such as hydrocarbons,
etEagol. gihppplsand ipenrapasgls aaf éélﬁsqﬂgcgﬁ@nwatse}venwsw as

f
V‘ﬁl&ﬁ'@lﬁﬁg ghloﬁ oc%&r%%g?lo&%ﬁ%trgﬁ%nééq gljl(% % I’) adzulzhr%%rogthane These
os0lvants mag bel ufdd\daclphloas, ve two dr sloepof(thy sdlsernteant &d uvddin a

an .al cohol . in the presence of coupling 15 reagent to
gwu@bﬁﬁm§§¥%¥mmf The term "coupling reagent" as used

e ! PERLRR  BAE AL SR o o
following steps:
Step (a) involves reacting a 6-alkyl-1,2,4-triazin-5-one (I) with a 3-substituted
pyruvic acid (), such as 3-halopyruvic acid to give a 1,4-dihydro-4-oxo-pyrrolo[2,1-
f1[1,2,4]triazine-6-carboxylic acid (IV). The 3-substitution of the pyruvic acid is a

leaving group that allows reaction of the 3-substituted pyruvic acid with the 6-alkyl-
14



coupling reagent in reaction (b) includes hydrogen
chloride, sulfuric acid, and the like, wth HO nost

w@e@heraosd. The al cohol in reaction (b) includesST/as1094/003223
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al cohol s such as nethanol and ethanol with the latter
preferred. Suitable solvent i\é) in reaction (b) 20
i heldvidiezigol-ormtodorn @mman@ i E&mple@ph%m@bledwmg groups

h h h |
ERRE ol ol e O, bRt S0 i A8 B 6
SIRI@JO)-5 viRkif R canWe B VeiBitithed hikiye aryT e h@@fdafyl %referably

sol vent or solvent m xture of step (b) may be t

swhercprR i sefastedrirom hmﬁhstlhelﬂ@pmn@ﬂaﬂ asldltvlerhtThﬁr 6-Qlkb’lréﬂt4—

t f t th
ol ol B Ao RUER 1 oy e OB B Ao s
r ?lee@fazﬂn[b‘ bR (R, 8585 CEhDprefriR@8EIER-122, M—Qn@n SOIHRO BR-

he term "chorinating reagent™ as used herein
nammbstauueé ddehtriargred-anes wigh Geatleyl1a4-triyaje -k mose preferred.

TR FalopyngicasB g ias AsREtibRed st s BRlBavitn ocy s

aﬁﬁ’suBﬁﬁuﬂeﬂ ?efeﬂ?g:l'ﬁhé Iﬁoﬁrp%f&'ir&?ﬂhaléﬁ Rl a%lcﬁi@ |3Vl%8ﬁ16§}ruvm

for step (C) include aprotic solvents such
hydd.oTgpibadhys thehradatipe nd steg (@ylsi rouiacied ms o seitdbde ®1v:ﬁnt Dh@lvent

chl.orinati 30 re If with P refer .
it e SPMEREH Trtyde SNt py T AT S P S. agides.
SKLhAR! AcSRY SR wiEr, SAIMERE: Hb%tp%f@pred’\h' ch may be the
same as or different any solvent or solvent mxture

errpl oyEdStep (W)t therl 4-tidyydroet- oxm-pgrrqzip[ﬁ;bﬁl 2115trmzme 6-carboxylic

G SOAGR SIRAD 1 AR B g HEO LML T @i of poupling

_afBafL;érﬂ%o %{VE aﬁ@stgf ve TaemnatRduMidd readdn@’ é’&rﬁskdi A&Rin means a
i nclude -3-al ni nobenzamdes wi th

metaBeX ysat mmonpleza -qaetionylibend and aealpelefl ¢éo f(Em anSsier dbhd The

ol f ar . .inc e sol
b e R h BB M nd i 0aPR BHEHAE cRtbide 85 and e ke
aghHeFC ¥t pheramd eBhSHEdhoftih @Mﬁoﬁr(ﬁ)‘ i%&fuﬁgs alﬂilealcohols such as
reaction of "step (d) is typically conducted in

s miettabbleandathaant wish tlsobitenirefrirsd. u$1atabm0¢wnt(aymtreacmhe (b)

i SRTe S0 B SRR RRO SR SRt et OpIepRyIS TR Shof pch o
St@Rndl efergéHrpﬁM@aMo'nl ofQRLALYIE %1&11?%%9@1&&@(1 inS suitable solvent

reacte an amne to Qive pyrrolotriazine
car smimmmlﬁum dl“meapzlanaldsel\f@om@ukvdst wixtfirgrofgtea (b). mTpke the

L 0 B S B AT S
reacti QRpQk) B ERed I%hctir% thy Bt&al b¥taiRAGN SkE Q’b)I Witia chloﬂnatmg

sui tabl e sol vent or vent m xture, which
s eamgerdsn the mh:shhmm base emgisiayn §ompenmd YL The tﬁelnt“chormatmg

%&;%? Q%lg%d % e?r&é%@%g]%é%%% gge% e@i@leihg (r)}%g:geeg %f thjé(i(eyc\ge
moiety on the triazine ring. Suitable chlorinating reagents include thionyl chloride,
POCI; and the like. POCl;is preferred. Suitable solvent(s) for step (c) include aprotic
solvents such hydrocarbons, halogenated hydrocarbons, ethers or the chlorinating
reagent itself with POCI; preferred. The reaction of step (c) is typically conducted in
a suitable solvent or solvent mixture, which may be the same as or different any

solvent or solvent mixture employed in other steps of this process.
15



0 HOX--YRSOR50Y, | NHOIIl R ONHNN R4
(a) HON-R4 (b) R6 Il IV(R3)n HZN\ | O C R5 O
wQe)04BR0R2 NH N(r)IRy N VII N O NN~ ~R4 (BOT/U5I0R/B3223

10

NRA (d) RRE 6 VVI (RBn/ (RN R5 HN (r) R5 HN\

| ~O /1 OR2 N(r)0%1 ONR2 NQr)RO (r) | R4 R7-No

N N RAIRE6(dREh&EEoNipbiind VI bbtaiBedpostepl &) is rehdted with,anlayjline VII
V, VI, VIl an I1, the suybstituents have.the 5. .

® $189\Fﬁﬁlpﬁ’é%‘ﬂy Thnnes Inglede Walforas c%}mnéﬂer&mdes with N-

i denhiy 4 anBdl ., E sol for st

o BRSO hint R E5 S ranital Bl SuRpdle solfEnt(s) forstep (@
hindhoigsolvamd sadhkaslhydfsdaibeng thhgbeted loydasoartama, dtladrs end amides
carbon atom of the phenyl ring and at each. occurrence

| Withidrsruehey PMitpetoried. e Manten lgwsp (dafsdypically conducted in
SHOst i i h Fuf
U AR A 5 0 AR om
hyslvagen soladik hixtudd sthploged hestksraaspy bf thiffrotssshydr ogen,

al kyl, _aryl, or heteroaﬁIyI ;. 17, _ ) )

In step (e), Compound VIIT obtained in step (d) is reacted with an amine to
give pyrrolotriazine carboxamide and benzamide compounds of formula I. The
amines in the reaction (e) include primary and secondary amines with the latter
preferred. The reaction of step (e) is typically conducted in a suitable solvent or
solvent mixture, which may be the same as or different from any solvent or solvent

mixture employed in other steps of this process.
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wo pabepzosent | y sel ected from hydrogen,

5

10

WD 2004/ 072030 PCT/ US2004/ 003223 R6 is a hydrogen
al kyl, aryl, or heteroaryl; R7 and R8 are: (i)

substituted al kyl, al kenyl, substituted al kenyl,
cycl oal kyl or substituted cycloal kyl, aryl or
substituted 5 aryl, hetef8 Tor substituted

het eroaryl, and heterocycle or substituted

het erocycle; or (ii) R7 and R8 can be taken together
with the nitrogen ptomto which they are attached to
form a heter otel i X substituted heterocyclic group
orRsa Oheteroaryl llor substituted h&erogryl group; said

gr qupf or med optPomdFly 10 comai nj dditional 1
or 2y heblfroatons; and &is0, 1. |An gftertreatrent
¢ée formed ¢hi ch may i ned udeywor ZEﬁ;steps kb wn

nayrh§ .
inth flel d for recovery of thepggeaction product
fromal reaction mxture. A typical prigcedure my
conprise diluting the reaction m xture with an organic
sol vent, such as ethyl 15 acetate, mnethylene chl §kinde,
di et hyl ether, toluene, or the like, or a m xtar/g of
two or nore of these organic solvents, and then o
washing the organic layer with vqter and/ dfzN"an

aqueoBs i fbrganic salt sol uBéon,] such as 1096Iitm)ﬂno,m
i i NOr gani c | ayer nﬁv be
sych as anhydrous I

al kyl , PCT/US2004/003223

MgSO4 ~ a4, d t Ben oH%éhtraied under reg#ced
pra@ssgfe. The product thils Bbtained 20 may be
purified;using techniques known to one skilled in the
field, such as crystallizatidﬂ, col utm chr omat ogr aphy
and/or the like, to further enhance its purity.

utility The conpounds of fornmula (1), nade accordi ng
to the inventivegprocess herein, are useful as (Ra)n

wi th pg8 kilnase agtivity. Such conditiops ifcl ude
di S

mogul atea . a consequence of (entracel | B i ng
via, pg8, dnd fn particular, di sease§That dre M Rs
associdated with an overproduction of cytﬁkﬂﬁes IL-1,

| L-4, |1L-8,YIind TNF-a. As used herein, the terns |
"treating" or "treatnment" 30 enconpass responsive
and/ or prophyl axi s neasures addressed to the disease
state and/or its synptons, e.g., neasures designed to

Cohi bi f
IP?:TI/ Ugélo%é‘rr}lg%%fg% égtllf‘,%]ﬁ?ﬁﬁ af A vilfia V8, We A0QHLORY the

following meanings and are, for each occurrence, independently selected:
R is alkyl, aryl, or heteroaryl;
R and R, are independently selected from hydrogen and alkyl;

Rais attached to any available carbon atom of the phenyl ring and at each

i nhibitors of 8 kinase, and in particular, isofqng
p38a and 25 g 3. oAccordi ngly, conmpounds of for @
(1) haye ey NA treating conditions ag;ochw ed A0

\;E;sﬁfaéKB in  whieh—eytoking\le Sire B o
Qe .

Ry

occurrence is independently selected from hydrogen, alkyl, substituted alkyl, halogen,

cyano, nitro, amino, hydroxy, alkoxy, and substituted alkoxy;
R4 is hydrogen, alkyl, aryl, or heteroaryl;

Rs is hydrogen, alkyl, aryl, or heteroaryl;
17



di sease or disorder, achieve a full or partial
reduction of the synptons or disease state, and/or

w@bkdoewi2ase, | essen, or cure the di sease and/ orPQT/ES2004/003223
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synptons. When reference is nmade herein to inhibition

of "p-384 kinase," this nmeans that either or both

p38a aRelisp3Blirégenadieyl carg, omiiwitdsdargly. 5 In view of their
acti vi gy as_inhibitors of p-38a43 ki nase, conpounds of

For mul F%f &f%& useful in treating inflanmatory

di sease . t t

di sor de?l.z, nﬁ%ﬁ% | e gﬁllgd\}i@%é@g}?’gleo%gﬁ agl% ég\é)gt}]tgfgﬁ%lkyl alkenyl,
di sor dessbst1tmécemké1qm,3cycld>h&ghmbsmemﬂ esicgaligl; atyl Uﬁsubsututed
di seases, viral djseases, i schem a reperfusio

condi t i aﬁfé hefegoaysh & st}hirtttvf@@ Fnatﬁwrylméi hetsapRiGieoy sabstltuted
formul apg g&e used to treat inflamuatory
dlseaseS|nc ing, but not limted to, arthritis

(e.9., wiRBIdR Seandetthitentogethel With tHe S@@gen atohhiol whish they are
osteoarthritis, traumatic arthritis, rubella_
art hri t aac eé&bfqr@tq laet%rpﬂh‘»hp of @bsgwmckfhea@rpmle SEOUP A @

th
pancr eart e s AL LR en ) 95D LR BRUB B optionally
reti nopabﬁtmmgeeﬁuddam@agpeﬂ attbatonds) agdNj unct i vi t I's,
apl asti c anem a, thronbocyt openl a, gastritis, chronic
thyroiditis, chronic actiié hbS&?ltis mul tiple
td .
cCAF BBl TIPSR L RBHIE oo i 0

s fieldridiedeyortedy oNtheeéaction pHANCHFom a@faction iix@is asical procedure
peri odontal disease, Al zheiner's disease, Parkinson's
di s@a%eompiss| Bluging SleFaaston MisHIe BRI csgiGIdyET.such as ethyl

%@{a&e ﬂ{eﬁly% %\@hfqnden&e &T&h&r %hfe?gc& tﬁglﬂg@ olr Q_%ﬁgﬁﬁje 8%/ two or
en oxXi n elter

diraeR e shegd afgaﬁfc&blvéﬁﬁ axbmhﬁaﬁvssm@ the @tganwulayer w1th Watel and/or
infiltration, ankylosing spondylitis, influenza,

C ACAIBPUSHAPIERRIG Salt sqlpiien srah asaé)ﬁrehfrh@% Cplorige, ames gpe times.
rrue?(?gi %llge 1%1/%"5{331&9 e ldh d é@{) %C&eh a.tlﬁ)%&ég%gp (g{lcgisés anhydrous MgSOy

oma-rel a one

ned Nagkige aed thich ¢enddingaird anaausade@presimaum pdusy) tuuisyobtamed
and traumatic_brain injury. 25 The conmpounds may al s
be usB@y Pe Puided udegtes ﬂu%ﬂﬁﬂ@WﬁéO @nf‘aﬂiﬂl%lma%fwld such as

gtélﬂgasuoglec& ron R4 L:a,}gnﬁ} %él%% .tl:?é li g ﬁfé{&%h&f %1%&(?& i purity.

chr ni'c tranhsp [&nt rejec
heart, |l ung, pancreas, bone Wslityow, cornea, small
bowel , skin allografts, skin honografts

het er ogPasampoundyphiormsla @, mafs earding i the émveardgeap@yess
ggg?ﬁlt(%rg élaegﬂp %Srlbmiy{[%r{%rs Jt Igg gqr%l%ge a?('iI B r@&ul 1s0 ?rmts%380z and
CHTBPRCA cREIiABY] 6dn§pouﬁﬂ§ bCRfhdla _ﬁE Ql'ﬂ{/@ﬁ@l‘i’t?riﬂﬁ‘eatmg conditions

scl eracl erma, "and psori asi s. he conpounds of Tformula
( as)socaatsda wni@yp?)Béﬂwe dctivatyt rSeigh caidﬂecpr@ 1e@udmdhseases or 'disorders in

re r at WO 2004/ 072030 PCT/ US

CBRBPETERE 1090 HaIG T RSN e Sienaling via

dp3, S T ﬁaYﬁéiﬂ&UElseat&@é/ RV &E asRbiafdieh an overproductlon of cytokines
IL-1, IL-4, -8, and TNF-0.. As used herein, the terms “treating” or “treatment”

encompass responsive and/or prophylaxis measures addressed to the disease state

and/or its symptoms, e.g., measures designed to inhibit or delay the onset of the
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rhinitis, and any chronic pul nonary inflamuatory
di sease such as chronic obstructive pul nonary

wale@eas®30 The conpounds further may be used t oPCT/E81004/003223
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steroid resistance in asthma and allergies, and other
conditions. 5 The conpounds of fornmula (1) also nmay be
udisense o isewler. apkjevye HllcordiasiEn ersdustion elcthe SYIRRFOBS|OF disease

t rs,,,ocul ar neovascul i zation, and,infanti
AR Sl Paggn ERYR 6 et ' Bhane 0o 3Pl s, When
CREHhEO8 mARE heRBPodRBiBR0ALE dp@%%ﬂéﬁ‘as@?’ thid nfQAh§l8Yat either or
are used herein, each is intended to enconpass all of

t bethqB8diand @ASP kinderdre frikdbitedbove as if repeated at

| ength, as well as any other condition that is 10

modul aftewewyol s activie as wbihitprs §f p-38B kinaspicempsieds ofs

those recited jn.US Pat. -6, 670 357 B2 i

5bo5g0. 55 lerirad i TR iRy P, T Beases.
pa&ERBtivd BotRMidcRderdlpsélifbiaevé dRSrdeR! htseeaic AE@pas, iitctious
pharmaceutical conpositions capable of treating
pdBeaseh asurogdegrmeiative diseasag ivitabdiscas¢sn endiigrhegnig sepesfusion
IL-1,..and/or IL-8 nmediated conditions, wherein the

e PHBUSE onpri se naki ng 15 conpounds of Forrmula (1)

accor diviiite prtichigrll, MM Béryéunak @ﬁﬂ)?ﬁluheq[ﬁhﬁly Beteketi 4o trogr
preparing therefromthe pharnmaceutical conpositions,
einglammatoty dseesasringhediag.divk nefimitedoto, sdhitisl (.. tlagumatoid

admi ni.stration. The.said coppasition .cont.ai.n s
AR S e RS
Phadrineie @kthii6 2 lgotQIRAALS, 1200 StHER Mrihed @ndioake ?I(ﬁﬂerulonephritis,
enpl oyi ng conventional solid or liquid vehicles or .
dphnseentisis (2tey|dhransc)piiabetess disbtacietinomutlyd diachiae degsheration,
type appropriate to the node of desired.adm nistrati.on
(BT RRRGRE b P B SR BB s Elom ThiRldif
Stibhici a8l ShepaliBY, MhfiipRtsEledosAE ﬁ@l@ﬁmmlﬁ/%ot»@pmaééwﬁﬁcerauve
such as those well khown in the art of pharnaceuti cal

f oplitis Grolwnsdiscpne ceclicdigrplvdieg cachedp seonpuyite indestiopagancer,

be adm ni st er ed. any. nean sui t,abl e f the , ..

con B B Bl derREnendihey S disfruncr ks dissre

f REloRT foBMBRELS bhilinfonaBbsatdofis¥e Mlyasheniit At is! Mflanthiatg rétion
be delivered. Topical admnistration is generally .
pinsiuerd lesgerfdotordk iIRfites sindaors. onk esute ayndviiss diseasey ¢haracterized
t r eat nent y@frr f@rc necerous ar .pre-cancerous , .. .
Bt 1 enactt e e G AP G o POy fiEpghisy ettbtal malaria,
C illit 641N (bdhé€ fhsofplibn dR¥ARPe@er, Y81 e RO th HFectibn f SidBpbbsis,

(I') may be delivered orazgﬁg such as in the form of

t ailiénle myeloprutetased pmgigosder. povafiseencrasive |disgasedraused by

formul ati ons incl udi syrups: topically, 30 such as
i%mﬁﬁgm?%Wﬁ¥6¥£§%Wﬁ?lgR§¥hg@%BEnsions, gels or

ol nt memhe 'corﬁpl&lﬂdﬁ M!ahs\bibehié@@td tysat adlié en¢ehiak |gYaft Syt
as by subcut aneous, "i ntravenous, intranuscul ar or

| rractetsdegalpaniredtisasleoallografi) oyt arehraschisangplast (egection (e.g.,

as. sterile.injectable aqueous or non-aqueo 20 .
2Bisr 5165 GBI R8T oS ST O s B DOwel, in allografts,
S SR B /IoBASH; haldSdatty, AR calls dYivbdhiahaduc BreaRg)aNid skin
topically, such as in the
conditions including, but not limited to scar tissue formation, eczema, atopic
dermatitis, contact dermatitis, urticaria, schleroderma, scleraclerma, and psoriasis.

The compounds of formula (I) also may be used to treat allergies and respiratory
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formof a creamor ointnment; rectally such as in the
form of suppositories; or |iposonally. Dosage unit

WO 200a0v 2886 ons cont ai ni ng non-toxi c, phar maceut PCHUE2004/003223
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accept abl e vehicles or diluents may be adm ni stered.
The conpounds of formula (1), 5 prepared according to
t tmnditionenhcvdingrasthess acutesesieatanyriistiess mecbne) hayfeearnmallergic

suitable for jmmedi ate rel ease or extended. rel ease.
| ’Fu’i’ﬁ%a’ﬁ 204 2pE FQEE mmendy H&@W%P@&E@awch Be chiopicobsguctive

A \rlJ\gr ?}océﬁ' 32/&6' ﬁﬂ?eh&ﬁ‘g)%sﬂgd gf?hhéf(}?%gﬁ elgéeﬁ @(? tergcrét ester01d resistance in

dm}hrﬁﬁn&mﬂngﬁg afdbcet edrelitichsi npl ants or osnotic

punps. Exenplary coppositions for topical

adm ni $he eamerindp ef fogaula Dabsocary %v&edé@ treqt@ng@@ﬁmaélsorders
PRSI bl B8R eBldscdEliSy it it AGLYELIROR,

conposi ions for ora A AlsS ron
sus penWIQﬁ?ehél\téhﬁé‘l“ IsBgscrtiébddnditionr oexmiseomated disease or
m crocrystalline ceIIquse for inparting bulk, alginic
agiperdegrare pend herein.gremaisdnigaded to gagranpashall af thgtconditions
nﬁ%ﬁtﬂlé:de Abo% 9153 ffl ea%d It f’e% t‘ch %uy w Thsﬁgny&{l%r%%gd tion that is

i
orrng €n

eners suc KROWA i h
t e dalbted b?r}ﬂ»&ldilﬁ@éi h@ﬁ\@tyr ﬁ)lr eRgRpld sutRbs BloSe WditehinMey Pat.
contain, for exa m crocrystal line cellul ose,

d6.620-85 (B2 pﬁ@dﬁ?@t éO @Qérlewmm@dé@mmrbxteé@rﬁmee
and/ or Til ﬁltegg’n% N g i1 al ?5 Bl%&qee edg:(% pf E%I#I?%%ﬁairmaceuuﬁal

ext enders S|ntegran S Suc

agorh PR oK RAYIbId &F thddEn@pB8-kibage asﬁ@c!fﬂ@&l BéiEdi9énsf RcAMi TNF-o,

(1) may al so be orally delivered by sublingual and/or

bllc &eﬂnd/cmdfn&msdlafad icomditiensgwhengin the myitiisld compripy wekieg,
free

CfeohEar st o BF bt ging 1R Sty fp e R a Rt G Tufh

| 3ehAHE thEMEHLASBE phﬁﬁs:élc&rucﬁyéaneaﬁﬁiom ., WitBené &%@Jﬁé&ﬁluems
in such fornulations may be hi gh nol ecu “ar

esucighicdest for gdroimigiration| The sre@eorpOsitiEs (pdy)coptain ot%er therapeutic

n%?é%éfﬂ?yd'sgsﬁ@gﬁgﬁc"' iz D sy RPGufr o ) Qlfuiaca by

gbylng%ﬁﬁé}%ﬁéﬁﬁl%@ﬁh o B Y bekiBles Bl 83@entdIRMREL 2§ pRlirALentical
car oxynmet hyl cellul ose (SCMC), 25 and/ or nal eic

aatdqut@lvqsdaé actnmpgprmqna(eeto ghe m@b@\n'ﬁ:(@(rgc} ;dmmmagg@ %, ¢xgipients,
&ﬂ%g%%%% s?a%ﬁggﬁ ch%foéy agq déngp t%:( gﬁiﬂ”&? sifh'as those

CQEHkh@@n%ﬂﬁﬁ%@xﬁ%ﬂw&h@@ﬂhﬂ?ﬁﬁﬁmﬁﬁ%n@|30 be added for
ease of fabrication and use. Exenplary conpositions

f or na%hé¢ saé¢ pbaolacgrichdvalpesitions adprbaiadmirdstersd by aoy ogens
f or ,exa

oG Rlstor PSP RESE o Byttt Sl ahOL SR She BER Fsire-specific

PHOARERT & du@n@RRAER BIBE AR PHféAhdministration is generally
bi oavail ability, and/or other solubilizing or

dpl@ﬁrereélfmgsl@lgeﬂatsd disedsen and hysemaivovaatentipefered for ancerous or
VD 2004/ 07203Q. PCT/ LUS20 4/ 0322
TR0 P O T A B A ST LB cRfegplted. For

i &ia@&ﬂl@! kﬂl@compounds of formula (I) may be delivered orally, such as in the form of
tablets, capsules, granules, powders, or liquid formulations including syrups; topically,
such as in the form of solutions, suspensions, gels or ointments; sublingually; bucally;
parenterally, such as by subcutaneous, intravenous, intramuscular or intrasternal

injection or infusion techniques (e.g., as sterile injectable aqueous or non-aqueous
20



sol utions or suspensions which may contain, for
exanpl e, suitable non-toxic, parenterally acceptable

wa@lzdower030 or sol vents, such as nmannitol, PCT/US2004/003223
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1, 3-butanediol, water, Ringer's solution, an isotonic
sodi um chl oride solution, or other suitable dispersing
osolutians ot buspemsichsyumpaiyciunly asbyeivhalatiomspraglitopically, such as in the
s nt heti c nmono-, or diglycerides, and fatty acids,
R8P @ NI, regtlypHchyay i I Bt of m@@omnes or

r t I8

i eBina DBk il el A PR R B Pl EEhicHRY
exdckjptable tVSthl‘EBI ohdidsentO@apbdadrh@istered yNid @inpougty eefordela (1),
esters _or polyethylene glycols, which are solid at
oPgP#HES pocppling Rybie drvgnEEe pigeessi Haeby admiastrredinss rmeuitable

' fbfrtlllﬂﬁledﬁ{:etlg eaé:e ! e;cyenhgd %e%aggsﬁmbpcﬁatg réfi?ase (o? %xtendedblelease may

died gohidviee d\flﬂhysuﬁﬁlﬁe pﬁiﬁmﬁfc&htfb@f dongdisltionk Br tphﬁlcalaﬁ],y it case of
I ncl udes exenpl ary dosage anmounts for a manmal of

f exdendsd é@l@asg, wgh teviegoualy px gpbsntanesily implagistor @FmaEe PyBps.

g?gg?gﬁ)é% it arafr % o%\‘hlon$1 gogﬁgypd?a? %ﬂmtmtl%ﬁ %(rllc‘”aﬂgde O;th%lcal carrier

dar@%s Pmcstrnagsm (nfigepalloil Gelfedtwilesolp@hyle@y. |t will
be understood that the specific dose |evel and

freg ueEWHEiﬁIYd?@g‘é@éltlpm foaepal peminigitation ivelnjeeispengipnp svhich
VAL I %nt%lnd gxaatg]t) epenc(%ocl'I &@Hg@ %egl% os]gtfgl 1Of [ ﬁ‘l%bglllg’ 'alginic acid

i hié

espdoaies alghﬁ% as%@ﬁéﬂdﬁﬂ‘g g ettyYceBikbsd mh@c@ﬁty enhancer, and

action of that conmpound, the species, age, body

mwwnersg@rf@mmmwnt%mh axthaprikngivat inghe Mﬁ,eanéuml@@tate release
nd ti nlstra

e{)%'glrego‘?@ﬁﬁ‘ Iy ¢ nt 1 ta%g)p nucracréievelrne tcglﬁ%&se ﬁwalcmm

Palidsphat, afarchs & ééu@rﬁ ste%[&é A& dagodd ®alds otk excipients, binders,
treatment include ani mals, nost preferably manmalian

speendsss. disiegsanth iaasts ank hlb@ém_ts such aarﬁh%a kgowpdhthgsrt. The
d&%‘ﬁ]}) ? of forllr(r)nrl gf) may rﬂgog ral ?ehver %\Biellﬁguaé g?d/%?ﬁ@cal

I's usedhereln, erﬁ]IS

i ﬁtﬁhjlﬁd;ﬁaﬁbﬂ eSg] bdvﬁl@trﬁoldm)scb %f@@@r albﬁé/ezﬁlil‘iﬁ@mta’tﬂéts Exemplary
speci es, that are affected 25 nedi ation of p38

ePRIpPASItiCay @13y, m@é@ﬁ)@@ﬁn@gsqkm& Afuenksesush 6p élaﬁﬁlt¢1o]raﬁ‘i§’§% sucrose,
( %%1/%0{%8 %tﬁﬁé e.gls dI i Isttléil %?nlulaﬁgﬁ{ﬁ%ﬁmg hizh nﬁoleculal

enzynes an -4 Usihy “agda
aWElgﬁﬂ&(cE{ﬁeM& Elvhras cElDtﬁoéds\(AI\/IQEEDf)l of yol§r& n% lené glytdie (PEG) an
art. The follow ng exanples illustrate enbodi nents of

t freipieride aid mpsaspl adbesiompish ag dydicsymiepylicalleasedii®.
| hgdr&pé)?&py? fRAS) 8e111}18s% éﬁpﬁhﬁ 4‘%@% rbo%ﬁﬁéﬁl&f‘ceuulose (SCMC),

one npoun

aéldi/@ﬂtﬁﬁleﬁ'ﬁﬁhﬁ}fﬁ!é dopol&ﬁfef es., @W@ﬁ @n@® kgenfi@o&ontrol release
addi ti onal compounds of the fornul a or salts

t $ishas Polynayho eppobymtidy.gd GARBOPRD 92’6@4/ brbogmts, glidants,
PR 2004093283 an PLERALS: RAS RTRINAL B LIS e M Gh and
use.
Exemplary compositions for nasal aerosol or inhalation administration include
solutions which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioavailability,

and/or other solubilizing or dispersing agents such as those known in the art.
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enpl oyed as appropriate to prepare other conpounds of
the invention. The follow ng abbreviations are

we@epkoy2ao herei n, including the nmethods of prPEEUSLI000I03223
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and exanples that follow 5 DI PEA
di i sopropyl et hyl am ne DM di net hyl fornmam de EDCI
1- ( 3- dExvanigtyaoinpogitiomsy/foy p&emet@lr admimissditiominpdude injectable

h ochloride .EtOAg .eth cetate Et nol 10

OSSR of opensigns el foat FortsiBetor S-AURe CRUARE 304061

gré/ag&ﬁéﬁlly %cggtaﬂﬁtd‘ﬁgﬁg of §8Fvdrd, rsf’i‘ctﬁlﬁrrﬁ%‘iﬂfﬁt%[‘ 1 31§utaned101 water,
epar at I'nt er medi at es  Conpound N

RRingei® dolutibAén xsbtoBc@oﬂnmsclﬂduﬂMcﬂlmo‘noDmhen sr[iltmlaie dispersing or
hydrochloric acid salt, (1l.69) a m xt.ure

d .the S
sYeiHpg and SPeRsBnEEcnE: mftvémwaﬁ*s% AOnAOAGHEFedes fRd fatty
d; s ]ﬂmgy the slurry mxture was stirred at
a%gt% r%le%u%tggs A solution of 2-oxo- butyric acid
(1.52 E))empflal@ doinpli@bhyas revtd admirosthavior dndiydet suppositories which

addi tion of acetic acid 25 (850 ulL). The m xture was
HEAY eenteig. fosFXample sitable nan-irriating sixpipisnbss SYBAS FaEPARLter,

féa'lng'feﬂ% 'gg}a I?Iﬂ:desié?f o%dl%é't@&e c&ﬁ? %‘f %?Eﬁ?lhégrbéeﬁg 0
nﬁﬁ@éta&iresl\aﬁ liquéﬂyfam&lzbr Hﬁsscﬂhé mm& @ag:ltzﬂ pblvlt)(tﬂ rdlease the drug

Et OAc/ l\/bqéb yi e ound wherein R4
i s hydt feciie alpasumtsof #@PH\PPUH%Qf reki(B r%aYé@o;éeﬁr@mﬁd by one

o cg\ﬁ’%g;fs%ﬁi’@ 09 $83030a K CLEMFRA 44908 46 Sunt IR Hmal of

from about 0.05 to 100 mg/kg of body weight of active compound per day, which may
be administered in a single dose or in the form of individual divided doses, such as
from 1 to 4 times per day. It will be understood that the specific dose level and
frequency of dosage for any particular subject may be varied and will depend upon a
variety of factors, including the activity of the specific compound employed, the
metabolic stability and length of action of that compound, the species, age, body
weight, general health, sex and diet of the subject, the mode and time of
administration, rate of excretion, drug combination, and severity of the particular
condition. Preferred subjects for treatment include animals, most preferably
mammalian species such as humans, and domestic animals such as dogs, cats, horses,
and the like. Thus, when the term “patient” is used herein, this term is intended to
include all subjects, most preferably mammalian species, that are affected by
mediation of p38 enzyme levels.

Compounds within the scope of formula (I) may be tested for activity as
inhibitors of p380/pB enzymes and TNF-o using assays known in the art and/or within
the level ordinary skill in the art.

The following examples illustrate embodiments of the present invention, and
are not intended to limit the scope of the claims. Within certain examples, one
compound of the formula I is prepared and then employed to further prepare one or

more additional compounds of the formula I or salts thereof. Methods employed to
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e,,, HON 6-Ethyl-1,2,4-triazin-5-one (1.25 g,

10mmol, 1 eq) was conbined in 20nL of 5 water with

w@20omopyruvic acid (2.5 g, 15mwol, 1.5 eq). AEEUS2004/003223

10

15

20

25

reaction m xture was heated to 90C and stirred for
1.5h. The resulting slurry was cooled, filtered,

vershad onevcerhpawidcbfwad formalad od silethereof gs descOb&pr¢in 584 be

of co und V.. Compound V., 0 O NH N. 10 EtO N
CORPIGYYLAS APOPBIBIfY PReRare il orpotaisaf By TePARo I and
1nm o q - vt

neat ed T O Tlng IBNAS fre oY AR an Tt e 0o of
r preparetiort andgixamplek@hargoll®699 of Conpound V. 15

und VI EtO N To a, sol utjion of Conpound V (10 g,
BT

Smol ) in t ofEOREYERYI3NC vas  added DI PEA (6. 31

6.2 mol , Ol Binfn #de POCL3 (5.05 L, 54.2
mol, 1.2 equiv) and the reaction nixture heated at
1EDCI25C (oi | batg3dangthylhminopfogyl)-3FehyRarbodaaiidedtydrochloride
m_xture was cool ed and poured into ice cold saturated
NEIRAS - wat er - toPth@r?ée@EPso nL- 450 ni-150 ni) and

S {'fged rapidly tg@.agsure quenching of the excess
P .

The | ayers were separated (filtered through
CBt,0te i f a suspéiegiybethef orns) and the organic | ayer

was washed again with saturated NaHCO3. The organic

Iléyer was dried BYEr Na2SO4, filtered and concentrated

[ cuo to aff oy : . a tan yell ow
Ris (9.9g, 959 %y%q@%&g%ﬁ%‘}%’fgépw US2004/ 003223
vigpdlind VI H a5, G O - NO/-ONN To a

sol ution of N nethoxy 3-am no-4-nethyl benzani de (41.2
gTHF90 i nnol)  stefahyduefuraso ni) was added DI PEA (33.1
m., 180.7 mol, 0.95 equiv), and the

Preparation of Intermediates

Compound II

12mL of EtOH was added to formamidine hydrochloric acid salt (1.6g) and the
mixture was stirred and cooled to -10°C. Hydrazine monohydrate was added slowly
and the slurry mixture was stirred at -10°C for 10 minutes. A solution of 2-0xo-
butyric acid (1.52 g) in 4 mL EtOH was added followed by the addition of acetic acid
(850 uL). The mixture was heated to reflux for 3.5 h. The solid was removed by
filtration and the filtrate was concentrated in vacuo to dryness to give an oily solid (74
AP). The crude material was purified by chromatography (2:1 EtOAc/MeOH) to yield
1.1 g of Compound II, wherein Ry is hydrogen and Rs is methyl, as a solid (~60%
yield, 98 AP).
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reacti on vessel was heated to 55C (oil bath tenp).
Solid Conpound VI (45.6 g, 190 mol) was added in

w@ewenzodporti ons over 10 minutes and the fl asRCTHES2004/003223

10

15

20

25

rinsed with DMF (150 nL) and added to the reaction.

The reaction was heated for 10 hours at 55 C and

cooled to roomtenperature. The m xture was then

poured into 1.5 L water and diluted to 2.2 L with

ice slowy over 10 mi nut eh’?ﬁg—%ﬁn was adjusted to 6

and the solids were stirred for d h. The solids were
filtered, washed with water nm.) and dried on
estNdr . The solid was

t hen suspended in acetqpytri N(AJJO nm.) and heated

with stirring at 50C for 1 h. Thé¥mi xture was cool ed

and fi BIE%ﬁﬁdl 2@—&9&2{1?—5%%195%" @@fﬁﬁlbl (1> %aB bbb in 20mL of
These solids were then 15 dissol ved ot et hanol

( ¥aBr withahbrodwpgturid aid. .‘cg,rlﬁmnmélﬁld eg) Wassreadttigdmixture was

| o y heat i | u 5 mn. e mxture
oBee e rborepd Sted B 3. Tepnte S v ool gt Washed
r %@tﬁtcbﬁf‘wﬁtls@aﬂ& drledss glv‘é"d 8y gf‘g% %%f‘éélﬁ;%onﬁl& 2 The hot
filtrate was then concent ed’to L of ethanol by
di stillation upon which the product started to
crystallize out of solutign at a lume of 2.5 L. The
sol uti on was cool ed and pIMO a cold roomwith
stirring for 40 h. The solids were filtered and rinsed
with 1/1 EtOH Et20 (500 o) ive 58.5 g of
Conpound VII1 as a white i BO%H Exanple 1 25 WO
2004/ 072030 PCT/ US2004/ Q 22N _MN3C HBC HNHN, 0 O
N\ HN N CH3 To a sol ution oY Conpound VIII (22.5
g, 58. Co hﬁle(1T)UEw§ 3R89 afded t¥as madfi@Hanbl bhdvaGhl 6?@5}1@1 in
and the reaction mxture heated to 50C for 16 h.
Tﬂ@xaquEf hearsaqtioppistirg way heatsl tan@lﬂum@dﬁtlxned rf@r %sThe solvent

S?Végi%‘!?‘%%fligglﬁg 1393%%%‘?%]?%]@?@5 eneous m xture was

stirred for 1 h, filtered and washed with water (150
nm.) and et her (150 m.). The collected solids were
partially dried on the fiCogmpoted §lve the crude acid
intermediate as a noist white soligl which was used
W t hout further purification.\To sol ution of the
noi st acid in 300 nL of gd HOBt (11.9 g,
10 88.0 mml), EDCl (16.9 r\p@iml)andli%

equi val ents (117 mmol) of@

To a solution of Compound V (10 g, 45.2 mmol) in toluene (150 mL) was
added DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) and POCl; (5.05 mL, 54.2 mmol, 1.2
equiv) and the reaction mixture heated at 120-125°C (oil bath temp) for 20 h. The

reaction mixture was cooled and poured into ice cold saturated NaHCOs;-water-
toluene (450 mL-450 mL-150 mL) and stirred rapidly to assure quenching of the
excess POCls. The layers were separated (filtered through celite if a suspension
forms) and the organic layer was washed again with saturated NaHCO;. The organic
layer was dried over NaySQy, filtered and concentrated in vacuo to afford Compound

V1 as a tan yellow solid (9.9g, 95%).
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cycl opropyl -am ne as the free base or as the
hydrochl oride salt. The m xture was stirred for 30

WOorRev40203®1 ubi | i ze the solids, placed in a col BCIVEEE04/003223

10

15

20

bath, and DIPEA (20.4 ni, 117 mmol) was added sl owy
via syringe. The reaction mxture was allowed to stir
at roomtenperature for 1 Gompdvad IHured into rapidly
stirred ice water 15 (1.2 L) to precipitate the
product. After stirring for 3 h, the solids were
collected by suction filtrati washed with water
(150 nL) and ether (2xI0OmM), =II®Med to air dry

by suction filtration to gi vaN'EXS - 10(92 98% as a
white solid. EXAMPLES,2-5 N\ I O HICOIN
HN,O CH3 N, J R7-N R V\D2004/ 072030

PCT/ US2004/ 003223 Co ving the formula (Ib),

wherein R7 and R8 have the v&ﬁues listed in Table 1

(either sel ected independently or taken together wth
t he ni Te agekitian ofNtmethoky Shmiteeyd-regteylbenzawided -2 490 mmol)

SRR a0 Sk A PP b 70 LR bind B0 il e

(NERTIR)estd wab Bedtddlo s €Roil Dafideling). oswid ozemp@ﬁlh VI (45.6 g, 190

conpound can be recrystallized using a 7 to
Em@ewaeseadded xt saveral pertighs oved 18mainytes ead thy ﬂ@ak was rinsed with

D8 65905 AL B (s T idgndiop Yap s g 10 hours a 55
CatrRey bl dpiFE o bRt t@mpdYaturdVBl Hdhix turé viakiPhen@dardd(ibid3). 8 L water
N- (2, 2-Di nethylpropyl 4-1[5- 439.3
[ fodedihsd/tarid. h b)vadr 5o Q&bl‘%ﬂly over d8trhipbishe e pHvasEiusted-to 6 and
th%%ofﬁsnwer%isggteg }grqyﬂ. r"Phe s[o%tls 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 ethanol (2.8 L) and decolorizing carbon (6.4 g) was added followed
by heating at reflux for 15 min. The mixture was then filtered through a pad of celite
and the reaction flask rinsed with hot ethanol (1 L.). The hot filtrate was then
concentrated to ~1 L of ethanol by distillation upon which the product started to
crystallize out of solution at a volume of 2.5 L. The solution was cooled and placed in

a cold room with stirring for 40 h. The solids were filtered and rinsed with 1/1

EtOH/Et,0 (500 mL) to give 58.5 g of Compound VIII as a white solid (80%).

Example 1
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f1[1,2,4]triazine-6- carboxamde 3 _N~N-CHg
3-[[ 6-[ (Hexahydro-4-nethyl - 452.1 1H 1, 4-di azepin-1 -

wQ@kgogardoamyl ] -5- 1.63 mn nethylpyrrol o[ 2,1 fRCT/1S2004/003223

10

15

20

,2,4]triazin-4-yl] am no]-N nethoxy-4-net hyl benzam de
4 H-CH(CH3)2 4-[[5- 397.3

[ (Met hoxyami no) car bonyl ] - 2-Hit{ hytphenyl ] ani noJ - 5-
2.79 min nethyl-N(1 nmethyleth rrol o[ 2, 1-
f1[1,2,4]triazine-6- carboxani de W CH® 4-[[5- 411. 4
-CI—|2-CI—I[(I\/bthoxyarrigﬁ) arb I ]-2
nmet hyl phenyl ] am no] - 5¥3'3. 14 n  metgyl - N-(2

nmet hyl propyl ) pyrrol I, 2, 4]t rQ\azi ne- 6-
carboxani de 6 H - CH2; 4% CH

N- (2, 2- Di et hyl pr op8Y ) - 5.3 3

[ (met hoxyam no) car bo!nyl ]-2- r%%t hyl phenyl ] am no] - 5-

3.35 min nethylpyprolo[2,1- f][1,2,4]triazine-6-
carboxam de 7 H -( )2CH3 4-[[5- 397.2 [(Methox

am no) carbon 1]-2 28 WD 2004/ 072030 PCT/ US2004/ 003223

Ex. R7TR@ schiiesoh §oreperndX il CA g, N/ ppaad) in THF (205 mL) was

added 1 N NaOH (205 mL) and the reaction mixture heated to 50°C for 16 h. The
THF was removed in vacuo and the mixture was acidified to pH 4-5 with 1N aqueous
HCI to precipitate the product. The heterogeneous mixture was stirred for 1 h, filtered
and washed with water (150 mL) and ether (150 mL). The collected 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
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 room temperature 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 filtration, washed with water (150 mL) and ether (2x100mL), and allowed to

air dry by suction filtration to give Example 1 (92-98%) as a white solid.

EXAMPLES 2-59




met hyl phenyl ] am no] -5- 2.88 mn
nmet hyl - N-propyl pyrrolo[2,1- f][1,2,4]triazine-6
w@aoboxasl de 8 H - C(CH3)3 N-(1, 1-Di net hyl et hyPQTF/GS10pH003223
411.2 [ (et hoxyam no) car bonyl ] - 2-
met hyl phenyl Jam no]-5- 3.11 min nethylpyrrolo [2,1
f] [1, 2C41]npommix ihaein§ thecfarthale ) deherin R a0 CRZ h2veQbkiBalues listed
I\/Et hoxyam no) car bon

fﬂ%:l‘?pﬂ g@%ﬂ sCg]inggpendenily oy takep ¥o£q@§%gg‘gp dhawyirpeep atom to
B RA RO R bhoghcch Bl i A LG BemGa ROKAH fove in

n&tﬂayde Tem( Exanplednodihniftessnd amyiel INHROR (iR tHe laﬁ stepn
1-f]1[1,2,4]triazin-4- yl]am no] benzam de 11
NAdgispaHii pachaoppsundigan be regry: ek 99&% Ad)e érEé@HW?ter mixture

rret%@%glbrﬁr@m{%bﬁr%rgf ?CFJf %%ﬁlﬁ ria th ca'r boxam de 12

H .03 4-[[ 5-[ (Met hoxyammi no) 459 3 - carbonyl]-2 H
" | rethyl phenyl]amino] -5- 2.85 nin

met hyl -N-[ (1R) - 1- phenyl et hyl ] pyrrol of 2, 1-
f1[1,2,4]triazine-6-
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carboxam de 13 H CH3 - 4- [[ - 459.3 -c/
[ (Met hoxyam no) car bonyl ]1-2 "
woredohprbenyl ] ai ni no] -5- 2. 85 mn 29 WO 2004/ pTR0SH04/003223

PCT/ US2004/ 003223 Ex. R7 R8 Conmpound Nane Data No.
M5/ HPLC met hyl -N-[ (1 S)-1- phenylethyl]pyrrolof2, 1-
fl1[1,2,4]triazi ne-6- carboxam' de 14 HCH 2

N-[ (4- Fl uor ophenyl ) net hyl ] - 463.4 2 [[5-

[ (et hoxyam no) car bonyl | - 2T in methyl phenyl]
am no] -5 nmethyl pyrrol of 2, 1- f][124]triazine 6-
carboxanmide 15 H OCH3 4-[[5- 475.4 -

Vet h bogyl 1-2- net hyl N[
e gl e S oA: A oy .ys‘&“nenm! %@ﬁewg?o |
f Npd,

- CH2

[2

2, 4] trijazi ne- 6- carboxamde 16 H 4-[[5- 446.2
/ N [|( Met hoxyani no) car bonyl ]1-2-

net hyl p

pyTidjn t

yl ] am nqg 45 i
hyl)pf}"?-ol 6‘[3*5)31 1?( %E‘é’ﬁet S@Pﬁgaﬁﬁeﬂ%
car bokami de | 17 H 4-[[5- 460. d(methoxyanum)carbonyll— -
methylphenyl]amino]-N,5-
dimethylpyrrolo[2,1-
f1[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-yl]amino]-N-
methoxy-4-methylbenzamide

452.1

1.63 min

—CH—(CHa)2 4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(1-
methylethyl)pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

397.3

2.79 min

CHy
—GH,—CH

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(2-
methylpropyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

4114

3.14 min

—CHpy—C(CHs)3 N-(2,2-Dimethylpropyl)-4-[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

425.3

3.35 min

—(CHp):CH; 4-[[5-

[(Methoxyamino)carbonyl]-2-

397.2

28




-(CH2)2 \ / N [(Methoxyam no) carbonyl]-2 net hyl phenyl ]

am no

]

-5- 1.

81 mn nethyl

w@iaiagd ) et hyl ] pyrrol of 2, 1-
carboxam de 18 H 4-[[5- 466.4

-N-[2-(4

f1[1,2,4]triazi nEPEBUS2004/003223

- (CH2) 2-N

[(Met hoxyam no)carbonyl | -2- Wet-ha,d—phern-y-l_]-am no}-5-
1g26 m nR et hyI . [123 (1 pi peri di W@hﬁaN},ﬁﬁérrol 0 Data
[2,1 ] [1, 2, 4]triazine-6- carboxam de 30 WO
>Do4/ D72030 |PCT/ US2004/ 003223 Ex. R7 R8 Compound NaMgS/HPLC
Data [No. MY/ HPIC 19 H /\ 4-[[[5- 468 3 1CH212 \]
[ (Met hoxyani |no) car bonyl ] - 2- ey iphemylapiagli- o] - 54 2 88 min
1.38 in methyl-N[2-(4- nor phahywmrep)hquyﬁzlbl 0
[2,1-|f][1,2 4]triazine-6- carfipamudeindeH HO
N[ (1R 2S)-2, 3-D hydro-1H 487cai‘boydaﬁﬁ’@en [-yl]-4-[] 5
[ (et hoxyam no) carbaonyl ] -2- ? met hyl nhpn\/l ]
ang no| - 5¢y met hyl 2,1-
c?? boxadee 21pr)(L{_) L (1S @%ﬂgﬁ%ﬁl % 87 2411 2
|mr1gen-1-yl] A-[[ 5- [ (et hoxyani trﬂ pﬁ% 74 311 min
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
9 H —(CHg),—OCH; 4-[[5- 413.2
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-N-(2- 1.99 min
methoxyethyl)-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
10 /T \ N-Methoxy-4-methyl-3-[[5- 425.2
N P methyl-6-(4-
morpholinylcarbonyl)pyrrolo[2 1.82 min
J1-f][1,2,4]triazin-4-
yl]lamino]benzamide
11 H N-Cyclohexyl-4-[[5- 4374
[(methoxyamino)carbonyl]-2-
@ methylphenyljamino]-5- 2.88 min
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide
12 H LHs 4-[[5-[(Methoxyamino) 459.3
—¢ carbonyl]-2-

H methylphenyl]amino]-5- 2.85 min
methyl-N-[(1R)-1-
phenylethyl]pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

13 H gHs 4-[[5- 459.3
- [(Methoxyamino)carbonyl]-2-
H methylphenyl]amino]-5- 2.85 min
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B net hyl phenyl ] am no]
fl1[1,2,4]triazi ne-6-
WORMHOZY - 4- met hy
[ 4- (phenyl met hyl) 1-

pvrrolo [2

3.45 mn
1-f1[1. 2 4])triazj

-3-[[5- 513.

-5- nethyl pyrrol o[ 2, 1-
car boxam de 22 Q GH2-
met hyPEBUS3004/003223

4 -R~-\ |

pi peridinyl] c arbonyl]

4 yl ] am no] benzam

e

2 IN- I
(%g?hoxggﬁio

2N4 min el
car boxani de

np) car bony

3ropy|-4R$[5- 395
] -2- ne
hyl pyrrol of 2, 1-

4 H N-Cycl openty

‘amwﬁ"g%a'n“o
,2,4]triazi ne- 6-
4- [[5- 423.0

n-
3
et hy
FI1l1

Data
MS/HPLC

[ (et hoxyam
3.15 mn ne
WO 2004/ 0720
Nane Data N
N[ 2-

4- Fl uot

no) car bonyl ] -2- ni
hyl pyrrolo [2,1 f
80 PCT/ US2004/ 003@
D. MS/ HPLC car boxp
ophenyl)ethyl]-4

eﬁhﬂbph@my$}ﬁn1no] 5-

ﬁé Ne- 6- 31
yﬁﬂﬂi e%%)[C‘onpounc

%agé?%HZ)Z [[5\

th
e

noxyam
noj -%ﬁne1

car boxani de

no) car bonyl] -2- 3

T YRR

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

463.4

2.83 min

15

OCH,

)

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]Jamino]-N-[(2-
methoxyphenyl)methyl]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

4754

2.83 min

16

—CH2@N

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(4-
pyridinylmethyl)pyrrolo[2,1-
f][1,2 4]triazine-6-
carboxamide

446.2

1.45 min

17

—(CHy)z

N\ /

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyllamino]-5-
methyl-N-[2-(4-
pyridinyl)ethyl]pyrrolof2,1-
f][1,2,4]triazine-6-
carboxamide

460.3

1.81 min

18

—(CHz)z’N: >

4-[[5- ‘
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-[2-(1-
piperidinyl)ethyl]pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

466.4

1.56 min
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26 H -CH2 N-(Cycl ohexyl nethyl)-4-[[5- 451.3 -0

[ (et hoxyam no) car bonyl ] - 2- net hyl phenyl] am no] -5-
w@2009/0mos0 et hyl pyrrol o[ 2, 1- f][1, 2, 4]triazi nEEBUS2004/003223

carboxam de 27 H-CH (r)\ 4-[[5- 439.3 2

[ (IMet hoxyamni no) car bonvl ]1-2- et hyl phenyl ] am no] -

206 MnN L hyl - (tetrahydro- -

furZ(an/I )lrﬁet hyl ] pyr r o*{% [2,1- F][1, %%T?Or'ﬁngﬂaﬁ'be- 6- Data

cNoboxam de -(CH2)2 ~~ MS/HPLC

I\I-(2-LI—|-Indo-3-erthyI)-4- 408.3 [[5- \

[ (et hoxyam po) car bonyl | ~25 3 m n et hyl phenyl ]

an]i nol -5- npthyl@ms [2,8- ﬁ;{l 2,4]triazi ne-6- 468.3
car bokani de P9 H - (CH2) deck3 N r{ogcarbmyllzz ,
[ (met hoxyamni ho) car bonyl ] - 2- rremhsbb’ qmlafii fro] -5- 138 min
3.16 min nethylpyrrolo [2,1 finpthyPNA[2@ azi ne- 6-
car boxanide |30 H -CH2_a N-( Qymbgpotipylheeflipotct2 il
409. 1| [ (et hpxyam no) car bony!| ]f] 1224]1§§ﬂﬁé ghenyl ]
amno] -5- 2(90 min neth | rp ;Ta WD 2004/ 072030
PCT/ US2004/ 003223 Ex. R7 R3 Cormoun ne Data No.

MyHPLC g HO N-[(1R,2S)-2,3-Dihydro-1H- 487.4
inden-1-yl]-4-[[5- .
[(methoxyamino)carbonyl]-2- | 2.74 min

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

o
[y
T

[e)

I

N-[(1S,2R)-2,3-Dihydro-1H- 487.2
inden-1-y1]-4-[[5-
[(methoxyamino)carbonyl]-2- | 2.74 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

/I]I'

22 —N}CH . @ N-Methoxy-4-methyl-3-[[5- 5134

' 2 methyl-6-[[4-(phenylmethyl)-
1- 3.45 min
piperidinyl]carbonyl]pyrrolo[2,
1-f][1,2,4]triazin-4-
yl]Jamino]benzamide

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

24 H _O N-Cyclopentyl-4-[[5- 423.0
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5- 3.15 min

methylpyrrolo[2,1-
f][1,2 4]triazine-6-
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f1[1,2,4]triazi ne-6-

car boxanmni

de 31 H CH3 4-[[5-

425.3 CH3 Q [ (Met hoxyam no) car bonyl]-2 H2C CH3

woreaohprbenyl ] anmi noj
met hyl butyl ) pyrrol o[ 2, 1-

-5- 3.43
fll

mn nethyl
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- N- (BCT/US2004/003223
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By
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Data
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VL4 L=

34 H 4\[[5- 475. 3
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t hyl -
azi ne
no) car
t hyl -

fa
=5 1] ZT1T1c——0

N—[Q—@ﬁhﬂﬂo He)lyl\)ethyl] 4-

_yI phenyl’] am no] -

L

rroI 0[2 11
[1 2 4]tr1azme— -

carboxamide

'i

477.3

3.53 min
.2

26

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

451.3

3.70 min

27

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-[(tetrahydro-2-
furanyl)methyl]pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

439.3

2.76 min

28

—(CHa—" "M

N-(2-1H-Indol-3-ylethyl)-4-
[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

498.3

3.39 min

29

—(CHp)s—CHy

N-Butyl-4-[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

411.2

3.16 min

30

—cH—<

N-(Cyclopropylmethyl)-4-[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-

methylpyrrolo[2,1-

409.1

2.90 min
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f1[1,2,4]triazine-6-
N- Et hyl

-4-[ |

5- 397.2

car boxam de 36 CH3 - CH2- CH3
[ (met hox am no)carbon 1]-2 33 WO

WQO®40@p2030 PCT/ US2004/ 003223 Ex. R7 R8 ConppuruSidadren3223

Dat a
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][1 2, 4]tr|a2|ne 6-

I-(2-FI uor oet hyl ) -4-[[ 5-

2- Data
MS/HPLC
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[ (et
-5- 2
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Zine-6-
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A0 H - CHE:CCHHsN- H
no) car bonyl ] - 2-

I gs.yl)-4-[[5- 14-

i g%@yaamagg oy

methyl—N—
methylbutyl)pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

425.3

3.43 min

32

—CHZQ

N-(2-Furanylmethyl)-4-[[5-
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

435.1

2.95 min

33

o)

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(2-
thienylmethyl)pyrrolo[2,1-
f1[1,2.4]triazine-6-
carboxamide

451.2

3.16 min

34

o)

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(2-
phenoxyethyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

475.3

3.43 min

35

CH,

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(2-
methylcyclohexyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

451.2

3.56 min

36

CH3

_CHz"CH3

N-Ethyl-4-[[5-
[(methoxyamino)carbonyl]-2-

397.2
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met hyl phenyl ] am no]

-5- 2.58 mn
fl] [ 1,2,4]triazine-6 carboxam de

met hyl pyrrol o[ 2, 1-
41 Hf 4-[[5- 487.2

WOR@40RPD3CF3 [ ( Met hoxyam no) car bonyl ] -2 net hyl péEnyi0p4/003223
3

amno] -5- 3.40 mn nmethyl-N(2,2,3, 3,
pent af | uoropropyl )pyrrol of 2, f1[1,2, 4]triazine-6-
cgtboxamyde 42 H - 2 N(CH3) 2 4- 34
288/ b7 2850 pCT/ us(z 43 003(223 ) %ﬁﬂ%@ﬁg‘c‘?un e e
Doa | No. M HPLC [(thhoxyanlno)carbonyl] - 1. 38 mMS/HPLC
net hy| phenyl|] am no]-5,7 dinmethyl-N(1-
met hy| et hyl)jpyrrolo [2, 1- f][|{Im&hfipherydlaimise]eN,s- 2.59 min
car bokam de 43 H N—(4-Fluorophﬁﬁ&ﬂwi ok§21449 2 )
[ (et hoxyami no) car bonyl | - 2- Wkihgtyé] am noj - 54
2.92 min nmethylpyrrolo[2, 1- f i?? afmdd triazine-6-
car bokam de ¥4 H H3CO 4-[[5-
t hox no) carkt - 2-
E%’?/ﬁy %layl | a?n' noj - %’ 2. 97 J&g met hoxg/cp f 437.1
mot hy| pyr ol [2. 1+ £1[ L, 2, 4] tidsdoRgamino arbon1y 2 .
methylphenyl]amino]-5- 3.01 min
methyl-N-(2,2,2-
trifluoroethyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide
38 H —CHz—CH—F N-(2-Fluoroethyl)-4-[[5- 401.2
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-5- 2.44 min
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide
39 H N-(2,3-Dihydro-1H-inden-2- 471.2
‘C@ y-4-{[5-
[(methoxyamino)carbonyl]-2- 3.56 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
40 H —CHy-CH; N-Ethyl-4-[[5- 383.3
[(methoxyamino)carbonyl]-2-
methylphenyl]amino]-3- 2.58 min
methylpyrrolo[2,1- '
f1[1,2,4]triazine-6-
carboxamide
41 H 4-[[5- 487.2
HaC—CF2-CF3 [(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5- 3.40 min
methyl-N-(2,2,3,3,3-
pentafluoropropyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide
42 H —(CHy)s—N(CH3)2 | 4-[[5- 426.5
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carboxam de 45 H OCH3 4-[[5- 475.4 H2C
[ ( Met hoxyam no) car bonyl | -
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PCT/ US2004/ 0p3223 Ex. R7 R8 E)a
MS/ HPLC car bpxani de 48 H / CS )ﬁ@ﬁ}? 12 cyano- 2-
484.3| -CH -| phenyl et hyl ] - 4-[ [‘@fbo
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car bokani de [(methoxyammo)carbonyl] 2—
F methylphenyl]amino]-5- 2.92 min
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
44 H HzCO 4-[]5- 461.2
[(Methoxyamino)carbonyl]-2-
— methylphenyl]amino]-N-(2- 2.97 min
methoxyphenyl)-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
45 H OCHj4 A-[[5- 475.4
[(Methoxyamino)carbonyl]-2-
”260 methylphenyllamino]-N-[(3- | 2.75 min
7 ylphenyl]amino 3
methoxyphenyl)ymethyl]-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
46 H 4-[[5- 499.1
—_Q [(Methoxyamino)carbonyl]-2-
CFy methylphenyl]amino]-5- 3.39 min
methyl-N-[3-
(trifluoromethyl)phenyl]pyrrol
0[2,1-f][1,2,4]triazine-6-
carboxamide
47 H cl N-[(2,6- 513.1
Dichlorophenyl)methyl]-4-[[5-
—CH, [(methoxyamino)carbonyl]-2- | 3.10 min
ol methylphenyl]amino]-5-
methylpyrrolo[2,1-
f][1,2,4]triazine-6-
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- 3.88 min

49

H

—(CHz)z_Q

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-N-(2-
phenylethyl)pyrrolo[2,1-
f][1,2,4]triazine-6-
carboxamide

459.3

2.91 min

50

N-Methoxy-4-methyl-3-[[5-
methyl-6-(1-
pyrrolidinylcarbonyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
ylJamino]benzamide

409.2

2.16 min

51

"‘—CHQ

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-
methyl-MN-(2-
pyridinylmethyl)pyrrolo[2,1-
f1[1,2,4]triazine-6-~
carboxamide

446.2

1.51 min

52

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenylJamino]-5-
methyl-N-
(phenylmethyl)pyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide

445.2

2.69 min

53

4-[[5-
[(Methoxyamino)carbonyl]-2-
methylphenyl]amino]-5-

452.3

3.50 min

methyl-N-(4-methyl-2-
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t hi azol yl ) pyrrol o[ 2, 1-

f1[1,2,4]triazi ne-6-

carboxam de 54 H CH3 4-[[5- 411.2

W@ ¢ddeoraozy an no) car bonyl ] - 2-
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55 H LHs 4-[[5-[(Methoxyamino) 411.2

—CH—CH,;—CH,3 carbonyl]-2~
methylphenyl]amino]-5- 3.20 min
methyl-N-[(1S)-1-
methylpropyl]pyrrolo{2,1-
f1[1,2,4]triazine-6-
carboxamide

56 H F N-[(3-Fluorophenyl)methyl]-4- 463.2
[[5-

_CHZG [(methoxyamino)carbonyl]-2- 2.84 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f][1.2,4]triazine-6-
carboxamide

57 H \GH'CH3 N-[1-(4-Fluorophenyl)ethyl]-4- 477.3
[[5-
[(methoxyamino)carbonyl]-2- 2.93 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-

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

carboxamide

58 H — CH.— QF N-[(2,4- 481.2

2 Difluorophenyl)methyl]-4-[[5-

. [(methoxyamino)carbonyl]-2- | 2.92 min
methylphenyl]amino]-5-
methylpyrrolo[2,1-
f1[1,2,4]triazine-6-
carboxamide
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Xis a leaving group; R6 is hydrogen, alkyl, aryl, or
heteroaryl; to afford conpound IV of the formula R5 0
WORO04BIQ0BO | R4 R6 1V 15 wherein R4, R5, and REI/ESWOE603223

defined above. 2. The process of Caim1l wherein: R4

Is hydrogen and 20 R5 is nethyl. 39 WD 2004/ 072030
POhatIS200de033223 3. The process as defined in Caim

1 wherein conpound 1]l is a 3-hal opyruvic acid. 4. The
ph-dt BEsesdor e inrRTation of apiralofiinging arorxylc ayfl eapprsing the

f ein RO is selected from
a{t%}ﬂ%aﬁﬁ%?@ﬂ?%ﬁqg?@?f%lﬁ@ and heteroaryl. . 5 5.
The process of Caim1l fURst heP conprising the steps
of : (a) reacting conpound[ IV Mth an al cohol in the
presence of a coupling reaggnt Nel forman ester V of
the formula R5 0 0 NH (r)NN‘bt R&A RR6V 10
wherein Ris alkyl, aryl or hgterggryl R4 is hydrogen,
al kyl, aryl, or heteroaryl; R5 is hydrogen, alkyl,
aryl, or heteroaryl; and R6 lls hydrogen, alkyl, aryl,
5 or. heteroaryl; 15 (b) reacting the ester Vwith a
cKPSFPnat i ng reagent in the presence of a base to

gi ve aREB'TRQfH@Qn,\Qlk}@,f aryIN6r ARéBAYR and
Rs is hydrogen, alkyl, aryl, or heteroaryl;

with compound III of the formula

10  wherein
X is a leaving group;
Re is hydrogen, alkyl, aryl, or heteroaryl;

to afford compound IV of the formula

15 wherein

R4, Rs, and Rg are as defined above.
2. The process of Claim 1 wherein:

R4is hydrogen and
20  Rsis methyl.
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Rs O~-N ~ONR4 RR6 VI wherein R R4-R6 are as
defined in step (a), (c) reacting the Conpound VI with
wa@eooanilosne Conpound VII of the formula (R3)nPCHEBR0/003223
R2 N,O~RL 20 VII 40 WD 2004/ 072030 PCT/ US2004/ 003223
wherein R1L and R2 are independently selected from
h3-drhegeeceanes deffingd in Glagn R3vhegeincomphen! Hbis ardyhalopyruvic acid.
avai | abl e carbon atom of the phenyl ring and at each
occurrence is independently selected from hydrogen,
ad e prodeRSid dethBd Pt ka¥h 3 W88 80is seRc@d #gh CNIBr! £hd ReSO,0-,
am no, hydroxy, al koxy, and substituted al koxy; to
gwhereindigais selectid fromoflkyl habstamted|adicyl RBYlrand lhetdhbagyl. R5 O
N 132"~ NO~RL NN~ ONR4 R R6 VIII wherein Ris
al kyl, aryl or heteroaryl; 10 Rl1 and R2 are
i f Ly dr d alkyl; R3 is
a??lg%ﬁgg&?%b%%%ﬁggﬁﬁg%lcg%%gﬁ% r%%g'f t he phenyl
r i nga)anattag cemphund IV with an alcohol in the presence of a coupling reagent to

form an ester V of the formula

10 wherein
R is alkyl, aryl or heteroaryl
R4 is hydrogen, alkyl, aryl, or heteroaryl;
Rs is hydrogen, alkyl, aryl, or heteroaryl; and
Re is hydrogen, alkyl, aryl, or heteroaryl;
15 (b) reacting the ester V with a chlorinating reagent in the presence of a base to

give a Compound VI of the formula

Vi

wherein R, R4-Rg are as defined in step (a),

(c) reacting the Compound VI with an aniline Compound VII of the formula
(R3)n

//|
N X o

N_ __R
Ry~ ~O”

20 Vil
40



occurrence is independently selected from hydrogen,
al kyl, substituted al kyl, hal ogen, cyano, nitro,

w@niono7208ydr oxy, al koxy, and substituted al koxRCT/RE200£003223

10

15

20

hydr ogen, al kyl, aryl, or heteroaryl; 15 R5 is
hydrogen, al kyl, aryl, or heteroaryl; R6 is hydrogen,
al kyl , waesgin or heteroaryl; and it is 0, 1, 2or3; (d)
reactipg c ound VIT1 with an am ne NHR/R8, t.o af{
pyr r ol gﬂ?‘? %mdﬁﬁ‘?"rﬁlwtigﬁ?&@z O AERE ALk alg%lma)% nds
of thegl &f&ra@ﬂé&fbd(tg%ﬂﬁavaﬁ%lg%arb% Ik Jng ofthBLpﬁerBil rinB affd afach
"N R4 wherein Rl R5, R6 and n
aoecuasndeif imlegermioothe selentet] frdm MOgemszm,mbgltuted alkyl, halogen,
PCT/ US2004/ 003223 R7 nd R8 . are endent |y
SEYaRet WHOf %IBWPh‘%‘F%;){eﬁl XY jgpfl S%‘?St‘gﬁ%%i’lp?@{? ed al kyi ,
al keny}, @(,e oSH 'dt Rl f&?&}:’da’ cycloal kyl or .
substituted cy yl, aryl or substituted aryl,
het eroaryl or substltuted het er oar yKRslnand het erocyclic
or substituted 5 heterocyclic; i) R7 and R8 can
be taken together with the nitrg tamto which they
are attached to forma heger substituted
heterocyclic group or @ h ryl N SU uBstituted
het eroaryl group; said hed® bptlonally
cont ai ning an addition keroatons. 10 6. The
process as defined in Chaign5 wherei n t he coupl i ng
reagent in step (a) is hy rogeglchloride or sulfuric
acid. 7. The process as defined Wh G aim6 wherein the
coupl i A9 fSpoent i s hydrogen 15 chloride. 8. The
process as defined in Claim®6 wherein the al cohol in

step (®)isiakyd afll ofhetadoadol .
R; and R; are independently selected from hydrogen and alkyl;

Rs is attached to any available carbon atom of the phenyl ring and at each
occurrence is independently selected from hydrogen, alkyl, substituted alkyl, halogen,
cyano, nitro, amino, hydroxy, alkoxy, and substituted alkoxy;

R4 is hydrogen, alkyl, aryl, or heteroaryl;

Rs is hydrogen, alkyl, aryl, or heteroaryl;

R is hydrogen, alkyl, aryl, or heteroaryl; and

nis 0,1, 2 or3;

(d) reacting compound VIII with an amine NHR7Rg to afford pyrrolotriazine

carboxamides and benzamides compounds of the formula
(Ra)n

wherein R; Ry, Rz R4 Rs, Rg and n are as defined above, and
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9. The process as defined in Claim8 wherein the
al cohol is ethanol or nethanol. 20 10. The process as

waledosnemd3o n Claim 6 wherein step (a) i s conduck@€dUsIv04003223

10

15

20

25

30

solvent, wherein the solvent is a hydrocarbon, an
ether, or an alcohol. 11. The process as defined in
C ai m RQawhRg elen t he solvent is an al cohol. 25 12.

The process as defined in Caim1l1l wherein the alcohg
i s et hgh#depepgentiyselasted feans hydroger, jafkybon sybstityicghagkyl, alkenyl or

£ oy UBARATRA LR AER o SR arkor substiured
as def atyhtheicfod)lar BublsBitnbEh@tmvatyheng hkerdchelid agubgoted
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8. The process as defined in Claim 6 wherein the alcohol in step (a) is a C1-Cg alkanol.
9. The process as defined in Claim 8 wherein the alcohol is ethanol or methanol.

10. The process as defined in Claim 6 wherein step (a) is conducted in a solvent,

wherein the solvent is a hydrocarbon, an ether, or an alcohol.
11. The process as defined in Claim 10 wherein the solvent is an alcohol.
12. The process as defined in Claim 11 wherein the alcohol is ethanol.

13. The process as defined in Claim 6 wherein the chlorinating reagent in step (b) is

thionyl chloride, POCls, or PCls.

14. The process as defined in Claim 13 wherein the chlorinating agent is POCl;,
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15. The process as defined in Claim 6 wherein the aniline Compound VILin step (c) is

N-alkoxy-3-amino-alkylbenzamide.

16. The process as defined in Claim 6 wherein the aniline Compound VIL in step (c) is

5  N-methoxy-3-amino-4-methylbenzamide.

17. The process as defined in Claim 6 wherein step (d) is conducted in a solvent or
solvent mixture, wherein the solvent is a hydrocarbon, a halogenated hydrocarbon, an
ether, an amide, or mixture thereof.
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18. A compound of the formula
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or a pharmaceutically acceptable salt, solvate, or prodrug thereof prepared by the

15  process as defined in Claim 5.

19. The compound of Claim 18 wherein the compound has the formula
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20 20. The compound of Claim 19 wherein the pharmaceutically acceptable salt is a

methanesulfonic acid salt.
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