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DERI VATI VES AS | NHI Bl TORS OF p38 KINASE Rel at ed
wap@kiosmts ons [ 0001] This application clains ppPCDUBL0p3/032171

to U.S. Provisional Patent Application No. 60/417, 599,

filed Cctober 9, 2002, which is hereby incorporated by

reference inits entirety. Field of the Invention

[ 0002] The invention relates to conpounds useful in

treating various disorders associated wth enhanced

compoundAEtHOEF DI TR SR IUIMARLY o fesdpieaans

t hrough pi perazine or piperidine noieties to an aryl
group as useful in these nmethods. Background Art
REARAIApPlitAILAEL nunber of chronic and acute conditions
have been recogni zed to be associated with

pe[dom]b ahisappmﬁndnf&anmabhaﬁw Oy PiRBRAagIFatenOAbglicgton
art|C|Eate in.this re

Nﬁcwﬂhw% ff‘e«iOctpheré’ 402. which & hergey incprrapsisd Seelerage in i
bhigegctivity of these cytokines in the regulation of
inflammation rely at least in part on the activation

g&jﬁﬂéiiﬁéégg%on the cell signaling pathway, a nenber
1 h ase fanily generally knomn as p38 and
a knomn as ase. i .
2 RO e By s ot R By RaneDi naiine Sar g fispdgy associated
kil'.‘x‘th @hUa‘Iab&ﬁd&ﬁﬁtyC(ﬂ‘ kinabd 385 Mdre E@bﬁﬁﬁlly, Wicbfterns compounds that are

lip olys charides or with proinflammuatory cytokjnes
Ested grpindole @Halesmmoughw&e&w&r DIPFIB PBIFUSSP 25 Rl efoup as

kichASEthetGhétNddsy of p38 are useful anti-inflammatory
agents. [0004] PCT applications W98/ 06715,

W98/ 07425, and WO 96/ 40143, all of which are
gﬂé@ﬁ%@ﬁé¥%d herein by reference, describe the
shi p of Ki nase inhibitaors with va
G WDRAC APl admoR T pRHRLE Grberaie FopsiBuR M foee Setpiesd o be

hﬁbd:lbtb@ Qith peHurbh®idn kf fhé&ﬂlaﬂfnﬁtd&? @d‘sid&mse [ )Sl lflrg@ﬁlmlfég oBcytokines
variety of di seases associ ated

patiFigptin thishespanseciacludipe leht i I |8|a§% TNFh IsRaas tat the activity of

tebdeyidKires if € %@ﬁlﬁﬁbﬂoﬁmﬁtloﬁ'rﬁy aOrRAse ahhfn'tﬁé &tivation of an
gouty arthritis and other arthritic_ condition
seygieon thesgsllisignaling prthwanonebes ot MAP @aﬁﬁfm%wn@r@lly known as
?%éﬂcﬁ&lteltn%\ll g' KRG s BXBOLATRK. TRRKMRe isaiNated by dual

espl rat or stress syndrone, stroke, reperfusion
ph@sghcyyla@m@ﬁen§tmql@gm§qy@|hysagchgmlcal stress, treatment with lipopolysaccharides

or with proinflammatory cytokines such as IL-1 and TNF. Therefore, inhibitors of the kinase

activity of p38 are useful anti-inflammatory agents.

[0004] PCT applications WO98/06715, WO98/07425, and WO 96/40143, all of which are
incorporated herein by reference, describe the relationship of p38 kinase inhibitors with
various disease states. As mentioned in these applications, inhibitors of p38 kinase are useful
in treating a variety of diseases associated with chronic inflammation. These applications list
rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic
conditions, sepsis, septic shock, endotoxic shock, Gram-negative sepsis, toxic shock syndrome,

asthma, adult respiratory distress syndrome, stroke, reperfusion injury, CNS injuries such as
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i schem a, psoriasis, restenosis, cerebral malaria,
w@bensas749pul nonary i nflammatory di sease, chr oriTUS2003/032171

obstructive pul nonary di sease, cystic fibrosis,

silicosis, pulnmonary sarcosis, bone fracture healing,

bone resorption di seases such as osteoporosis, soft

ti ssue damage, graft-versus-host reaction, Crohn's

Degelafamadhd Betehiis, Eps@ﬂlﬂsis,t resSeriobis, | cattbrag malafif | chromed pulrigonary

di sease (| BD) 5] The C
BT SRttt R BTG BRGhaa iticss
\WiinfoargsBrefsdd blshd Rdfure hédllhd)bbiy rBscBtich diRadee suehab bdtedpbrosis, soft
treating these disease states, These conpounds are

disqug éﬁmaaengraﬁzvswseghw regetion; (TaBy s Diseasssyirerativsgolitis ingluding

%ﬂaﬁma%r?g&béﬂd%aé@(tﬁD)aan@Eﬁ@i@z| ne ring |inked
rou car boxam de Addi ti onal conpounds

wh i(lmghﬂée abmyeugfarcaecdfiC Typphations lisslosgrempeuadobish are @38 kinase
Aol QG H 15 Be bﬂ:ﬁﬁ% {r&itﬂg ﬁmek%né@@&%ﬁéz El'%eseébloﬁlgounds are either

i ncorporated herein by “reference. [0006] Certain

amigg1lqstee arglindplgssubstititesht fie de prd-Porittonawith ppiperazing rredinked

0 B KSR 1 RSO By sorpperine
adidiindodas are denctibed bs msﬁystldtsun SOPVI$862, dilsoascogredated herein by
%%gg&%2|nes whi ch inhibit this enzyme are described in

publication No. W99/ 61426 published 2 Decenber
19 906 )Calelrain erwl/dhﬁnyla‘aﬁ)smmsd p)bera:pnq:selnd pipeddiagsdwhich inhibit p38-a

B RS0 BT BubBa T, EloPuRLR BREel a1 aodion

Adidlyll bub3atuted phpetidined dndpépecaaings Whikk inhibdhis ent measredescribed in PCT

REDEAET o0RRo b aPRlREL, Peeciber I¢B8e CaBlegh it <sof

ipeARiRO At Bpkrieieals r;b3 By iflebie €436 BeschbeiiGh @s:qr;ﬁbmfaubmwo 00/59904
I nventjon [ 000 .nventjon is directed to nethods

RHpIsbeshiroirieRer aé% u%dqltwnﬁlr%aitﬁﬂﬁ@nwhawlf*rowglpowrﬁiatareak&"bed in
PagrRck@kibT AD0YY7 1885 BilEKEdBE N oRehbari2000. TRERR losure of these
conditions include inflammation, proliferative

éP@%@éS inggrgorated haret bydpi@ieBseascul ar di sorders as wel |

as Al zheiner's disease as further descri bed bel ow.

03 hre G MR AtNdBof the invention have been found to
inhibit p38 kinase, the a-isoformin particular, and

ar Qoo Thel iR Eation ifditdceatd Methdissasempomids ade@d ibireatilEsditions

activities. The conpounds of the invention are of the
that ﬁrﬁ|c5argcterlzed by enhggced p38 activity. These condntEons include inflammation,

proliferative diseases, and certain cardiovascular disorders as well as Alzheimer’s disease as
further described below.

[0008] Compounds of the invention have been found to inhibit p38 kinase, the a-isoform in
particular, and are thus useful in treating diseases mediated by these activities. The compounds

of the invention are of the formula
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a pharmaceutical conposition thereof, wherein

represents a single or double bond; each Z2 is
~independently CR, C(R )2, or Nwherein each R is

i ndependently hydrogen or noninterfering substituent;

Z3is NR7, O or S, R is hydrq{em&)g a

non-interfering fWPSN WBDL, e Qf _z47and 75 is
i ndependent,l y N{or QRT?mhe efl} § as “Nefined above
and vherdi matl east Dne

and ne of 78 i $ZN, each 3
i s i ndependent| y\a nppi nt er f aN\nng sS4k tlifuent; n is
0-3; each of L' an is alinkel; each R4 is

i ndependently a noninterfering substituent; inis

0- 4_;ang'theifp%ar93\§etﬁfcali\§' WGP SaltPthbof) BEA Pi@RacRbticl composition

noni nterfering substituent; each of 1 and k is an
ﬂ@mb%gtmemron10-2 wherein the sumof | and k is 0-3; A
IS agcyclic group substituted with 0-5 noninterfering

SUbSE‘_ t H@Feisénts AbIRSI@bNdduble bsad;d  noni nter f eri ng
TR N RN T RO SRS 1€ T
ot fiRinferfeliRgsubstitugitef erably 4. 5- 24A.
Z?isNR’, O, or S;
R’ is hydrogen or a non-interfering substituent;
each of Z* and Z’ is independently N or CR! wherein R! is as defined above and
wherein at least one of Z* and Z° is N;
each R? is independently a noninterfering substituent;
nis 0-3;
each of L' and L? is a linker;
each R* is independently a noninterfering substituent;
m is 0-4;
7' is CR® or N wherein R’ is hydrogen or a noninterfering substituent;
each of 1 and k is an integer from 0-2 wherein the sum of 1 and k is 0-3;
A is a cyclic group substituted with 0-5 noninterfering substituents, wherein two said
noninterfering substituents can form a fused ring; and
the distance between the atom of A linked to L? and the center of the a ring is

preferably 4.5-24A.

Modes of Carrying Out the Invention

[0009] The compounds of formula (1) are useful in treating conditions which are
characterized by overactivity of p38 kinase, in particular the a-isoform. Conditions
“characterized by enhanced p38 activity” include those where this enzyme is present in

increased amount or wherein the enzyme has been modified to increase its inherent activity, or



Modes of Carrying Qut the Invention [00091 The
conpounds of fornula (1) are useful in treating

W@ oondisasens which are characterized by over acedwiUs3009632171
p38 kinase, in particular the a-isoform Conditions
"characterized by enhanced p38 activity" include those
where this enzyne is present in increased anount or
wherein the enzyme has been nodified to increase its
betheTeyst “eabariced aopivitgireRrap@agy) Cohd 3@ 8VNgrein the effectiveness of these

7 "enhanced activity"
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PHFaC PFBHarty,GogditipRiapsing ¢ “ahéﬁé&i"‘%"l’ Bl éP%‘H"S'S ese
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usi n ul. ar tress apopt OSI S necrosi s ese
EomaneY aﬁ@rom%& rosis IRt HEHER.f "awt?fm Qpgi disease, glomerular
SAERS irtorstithPrnil fopdsislEoni® QBRI Rs ot BRA M 1¥ddeNkhd
bronchi al fi brosi S, he atitis, arthritis, inflamatory
BeIRdEctiyedi8sls @negraérﬁwmﬁ%lﬁsw shiopie dfeetions prrautaimmupegtates and

fr@badtic ook mrgl%alswouﬁw e RAGHGANSF BuREaTRK B behERe YL Sompounds
bl adder reproductive tract, bone nmarrow

whish ihdhibp38e Me&mdé of tryament yiith thsrcompowdsrefithe inventiassre fither
bisaRRtefowor surgi cal wounds. These conditions, of
clourse, woul d be benefited by conpounds which inhibit
p38. Methods of treatnment with the conpounds of the

I NnventiedAyehkien Combpdis di scussed bel ow. The Invention
Conmpounds [0011] The conpounds useful in the invention

ar poggr rruaédnv;@ﬁn@fusamhm&qheannblo%Zﬂamlaﬂvéshﬂ azaindole.
description abgove, certain positions of the nolecule

ar WOis by the é%fcré@‘onﬁé?‘fﬁ ?etrﬁah’gposﬁe?ﬁ Httls ‘?‘%‘F‘M‘ga'e deSC“bed as
l@ﬁ&lh% mhﬁerferﬁgmsﬁtsém n q*hgqa/rmn%wgﬁﬂuéee B84SR thé'ibstituents in

substituents in “these positions generally speaking

tete pesitionssgeacraliy speakingare aagelsyanato the essyitialachyity pfethe molecule

REELU Ehold. %%e%n@ty%glbgmuélté"&aQ%e\émbl g&y inQhese posmons and it is

substituents can enpl oye hese pobsitions, and

well withinygediparyiskily tmdmrmuwlwtl@k iatm pam‘uuemérm@bemwh éor is not

ular arbitrary substituent is or is not
ﬁ%hn?eﬁ{e}elbger ing." [0013] As used herein, a
" n9A1Ht &stsadihargins aBuaninterfaning silsstituestl] linst subsigwent whick Feaves the

ilbqﬁt){f%ﬂhter&gmpound of formula (1) to inhibit p38 activity qualitatively intact. Thus, the

substituent may alter the degree of inhibition of p38. However, as long as the compound of

formula (1) retains the ability to inhibit p38 activity, the substituent will be classified as
“noninterfering.” A number of assays for determining the ability of any compound to inhibit
p38 activity are available in the art. A whole blood assay for this evaluation is illustrated
below: the gene for p38 has been cloned and the protein can be prepared recombinantly and its
activity assessed, including an assessment of the ability of an arbitrarily chosen compound to

interfere with this activity. The essential features of the molecule are tightly defined. The



ability of the conmpound of forrmula (1) to inhibit p38

activity qualitatively intact. Thus, the substituent
woy4aBises t he degree of inhibition of p38. Homew®s2008832171

| ong as the conpound of fornula (1) retains the

ability to inhibit p38 activity, the substituent wll

be classified as "noninterfering." A nunber of assays

for determning the ability of any conpound to inhibit
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assay for this evaluation is | ['ustrated
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ubstltuent substi tut ed . «
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Le such substitutions. The ‘

8k 1P 90T Bbloop a4 dosBeand 4 i £ ety lene moiety

vbich hcémmha ﬁ@legboﬁwl Othiet surl]taae @ihiers inleleai}]foﬂeﬁarﬁﬁig | subgifuted

L2 are descr erei I nkers that inpart

e s sEuRGRIAEER GOy culy | melelsaad tediery pr oal

| | o es]s Al nsdduerins tEkdchibl Bdsittic” Wererhis h fdsidhe Ahh kyhtsiRSonly
erein the use of "n" is a generic

ﬁFég‘?“gq’i‘ﬂ&‘P'@ﬁg‘?“or The resigie By pr aliphats o arematicpstrapght-chaim cyclic,

Eiﬁﬁldh@@ ‘safiFateddp @A Rturdtd. Olq{é\'}tgﬁro@arwl'}&@due \@llléﬁ‘%ex{a?éa%owever may
i.e., an al kyl ene noi et ich contains a

atRin hetereatom st andabows e iserhen and lryﬁ@g@remﬁmhqs of raﬁ glbstituent
@EIUM@YTH%@ ewhe'n (femﬁc@f‘y ey +secrdﬁt EEJ &hdh heé \é\{?bag&ng ?{Etl@hn%ﬁarﬁyl

tr|p e her suitab rs in
Esidnpmay algmwtaiumr@@yl SPURSrAMiam grogps, bydww Ersnpsanddidlike, or

GRPRYroREmS MG LI 81 S5 A Dbl ucl 00151 A

ereln rocar resi a residue
WHOBHS] c Apsed rhsremn‘l‘lyorgwm tzsidueiirefetsytd n ogéue thibhdoas@si @utain carbon.

%EMq . t rai -chain, cyclic,
r ar#gﬁe'@!m % ?%tnggllrgit%l}ﬁslga?du |rh 5‘%8’83? ﬂﬁ?é’ r E]?/i&‘r ocar byl
r 80t} eAs wied hersin, tht &ﬁrmd‘afkglg\ié\mkenylﬁayd “alomyktiinclude straight- and
l;}gn#gnec? @ﬁa%??r{dhc e acg}gw% rét {,lbsth qggtig 3Eéampfﬁdgclg¥a%%ﬁ)ﬁ nethyl isobutyl,
Gypbbe)fyll &atlbmnt}(lﬂll@d, Bpropanil, 3ibutyngl, andihe Mivé. €T ﬁﬁdaﬂ?&he 41k, alkenyl
res | 0 rou
IR PSR O GBI Sy BLESiy ey
wanini -6C ltdk gy mtmlmylmrraudyhﬁ) 'BaekhRMChetétbalkétl and
ﬁ f@a’ R¥ rqsldgg, #g used herein, "inorganic
B e BT Ticd B reirop iR | 81608 Db s
od@ibifions thereof within the backbone residue.
[0018] As used herein, “acyl” encompasses the definitions of alkyl, alkenyl, alkynyl and
the related hetero-forms which are coupled to an additional residue through a carbonyl group.
[0019] “Aromatic” moiety refers to a monocyclic or fused bicyclic moiety such as phenyl

or naphthyl; “heteroaromatic™ also refers to monocyclic or fused bicyclic ring systems



Exanpl es include, but are not limted to, halo,
hydr oxy, NO2 or NH2. [0017] As used herein, the term

wO 200kB82874 " al kenyl " and "al kynyl" include strapghus2oasaB2171

branched-chai n and cyclic nonoval ent substituents.

Exanpl es include nethyl, ethyl, isobutyl, cyclohexyl,

cycl opentyl ethyl, 2-propenyl, 3-butynyl, and the |ike.
Typically, the alkyl, al kenyl and al kynyl

suifisihing waadismee m@idatolnslsestéddrény 10, Sand Bk IThHOGhdwide@ny heteroatom

or alk nI.. Pr ef er ab t he taip 1-6C ( k [).0 )
Serats U AT SHRat A IES & Vel Eynprbsred figiss Taus. kg aromatic
3Pstericih el yidily b}’rﬂﬁﬁyls indblly B bénzirtiidhiold tbeREttridi)y, isoquinolyl,
cont ai N het eroatons,  or comhi nati ons

HH'@P%P%‘){%WH'Y? T ﬁ'@err%asfwab@y"?'@bﬂmzokxé Qly!, imidazoly!
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am%@pmémsc% slﬁctml%tnlhswgn threughenttdha tiegygfpmas included in this
g@ﬁm&wm;a@up the rﬂr%@}&]:ms F5ofiRE 1§ rlngﬁieﬁltb).{r Jt@asﬁr s toa

nnnocac i'c or fused bicyclic nnlety such enyl or

na 2Rl 1Similarhy ‘éqmlaﬂqzslr’r’amd chetesoatley 't nefes ﬁcsarpmamndchy@tommatlc
st f@goﬁ%%g‘?l& tb 'aﬁ]&heﬂ‘é R Bhrou Yx\Q c%ggﬂ/c eﬁg %?c‘}udmg substltuted or

PCT cont ai ni ng on or nore heétero
ypjubstitetdd.fsetyratad or 8nsatidatpd, carhen ¢haisuspioallyaff 166C. These carbon chains

\%gapl%[sggﬁc ) ﬁgngﬂé)?}é)g %Fdluﬁ,gtlhﬁ'ssﬁf,ﬂaggo&%rﬁ a%%’&rﬁ%e su%lﬂgt?lerﬂé as an acyl

ypl cal “ar orma
sy@ﬂgns i ncl ude pyridyl pyrim dyl, |ndonI

benz azo I .
Deiopi] SR BB AP st coers, e
ﬁnylemllqn 1pn;4ude@ loptically bumzfm'htﬁ las welk agralxyres cbﬂneehiﬂsbhlyfs or &nﬂtlomers
n cI|c r, fused rj.n clic 2
wh R i o 50 foctch o the s ou st e o Kl to L
@ﬁd gheatl and Uf &t nmbem; whidh sfatethg b@stxtutelhtewﬂdmgnﬁg@ htfhl'ﬂlétéhce ina

Ig{]pgfg r%tggfré;‘nl S55to y prﬁ% a'%g'nlsgrt Xlo[%ggfeﬁablyqess than 204, and

St o PraferabBriyss @laiik A, and dlslﬂﬁiE@fs Ptakiebd fréB kR cehter of the a ring to
aromati ¢ and heteroaromtic stens which are coupl ed

ths atemo pher torvdushthe linker by ig ﬁ“%?hé r ticab oy wnhmﬁmguwh?glments of L'

anPB drt B0RMd MosterdB HERDE Which 85h bessﬁt)ééﬁ@énﬂ? c&{verted to an oxime, an
unsat ur at ed, carbon chains, typicall These

eXisEHer: AnpYimeestyor alkstl, phem@a@lyasubsimn%ypstgﬁ% @plongen ghain forms.
Rk P&t&ﬁ&%ﬁfb@alkﬁe&f d?\’llkgﬁyl %gh&hﬂ? Eﬁb%tlﬁ&d%tw#merfermg

nole VWheh the co or mul a
éléhﬁtl%inﬁS elhle oL’ may de ehinpyinc ém bateroatpmesuchi apNa it aréh Such

GOS0 5 L B PSR
alenydarlltyinply anyt, atyttadkyd caeplo anogll, besernery h hetmakiy b heteroalkenyl,
R&%glkgf&l,%teroarylalkyl, NHe-aroyl, arylacyl, heteroarylacyl, halo, OR, NR;, SR, SOR,
SO;R, OCOR, NRCOR, NRCONR;, NRCOOR, OCONR2, RCO, COOR, alkyl-OOR, SOsR,
CONR3, SO2NR3, NRSO2NR; CN, CF3, R3Si, and NO,, wherein each R is independently H,

alkyl, alkenyl or aryl or heteroforms thereof, wherein two substituents can be joined to form a

carbonyl moiety or an oxime, oximeether, oximeester or ketal of said carbonyl moiety.
[0023] Isosteres of CO and CH,, include SO, SO,, or CHOH. CO and CHj are preferred.



and ring a, L' and L2 are linkers which space the

substituent Ar fromring a at a distance in a range
wee@hosmly from4.5 to 24A, preferably | ess tPemul2nd3/032171

nore preferably | ess than 20A, and still nore

preferably less than 15 A The di stance is neasured

fromthe center of the aring to the atomof Ar to

which the Iinker L2 is attached. Typical, but
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eteroaton1such as N, Sor O Such substituents
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I .
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i opniaing r& merabers Ypre Prfé%réqdosa%&lln[en@y@haghi?%hakﬁXIC 4fifnd more

?)Yéfér%]? tfﬁfoﬁﬂ |chlebaeInH (Pneftﬂ'iﬁlit THc8EsubStitAdHtd x@lﬁ‘ﬂ)chpy all available positions of
Substi t ut ed e, for instance, cycl ohexy

lgheﬁg]gg)f i’ yreferblgy, gqshl?sgglieg; mpre nﬁﬁ;rﬁhl@g |quTsubs§qud )’,T ihese substituents
gir/dé/' bglpgﬁnal 1% '&ﬁﬁbﬁluted RARRLBYitueRRdinliRe td thgs% hst%d O? course some

substituted or unsubstituted aryl

h@bsemmrs ysluch @ﬁmlm@ne@opﬂléhférsatmlylt@p@s kngan|tg one skllled in the art.
g‘,,?odﬁ [ (51,19;»
?ﬁLeL entUBRﬁ 7 P&g%%%% reS| %hﬁ&ﬁgy“%gﬁf%?ﬁfﬁgj,
_(arc@aamepenmtcmmlc,sﬁ@tueatqcbcd ufisagurated rl@; ahrdh spntgns 3-8 mgmbers.

n r

B el BB WL R LB SRR impe R Sotlowing
dorkmutey| , al kynyl, aryl, aryIaIkyI acyl, aroyl,
heteroaryl, heteroalkyl, heteroalkenyl heteroalkynyl
het er oal kyl aryl, NH aroyl, Dy IG{n@teroarylacy
hal o, OR, NR2, SR SOR S NRCOR, NRCONR2,
NRCOCOR, OCONR2, RCO, COOR , SABR, CONR2,
SO2NR2, NRSO2NR2, CN

[0028] Z'isN or CR® wherein R’ is H or a noninterfering substituent. Each of | and k is an
integer from 0-2 wherein the sum of 1 and k is 0-3. The noninterfering substituents R’ include,
without limitation, halo, alkyl, alkoxy, aryl, arylalkyl, aryloxy, heteroaryl, acyl, carboxy, or
hydroxy. Preferably, R’ is H, alkyl, OR, NR3, SR or halo, where R is H or alkyl. Additionally,



CF3, R3Si, and NO2, wherein each R is independently H,
al kyl, alkenyl or aryl or heteroforns thereof, and
woh@d®s1874 wo of said optional substituents on POj/@s®08/032171
positions can be joined to forma fused, optionally
substituted aromatic or nonaromatic, saturated or
unsaturated ring which contains 3-8 nenbers. Mre
preferred substituents include halo, alkyl (1-4C) and
RIcan bagorbewah by R* fubsituent tctoln ap oﬁtﬁﬂalﬂsembsﬂtuted' h&s romatic

substituents al | avallabl i ons

Sk 0 e ARG R g S st e R and 03 heterostoms
Riichl 28 108 N and 5P B O Praffelichibb@ifhentd MR AR whﬁdunummran Z2M&)CH or N, and
be optlonally substltuted with substituents simlar to

thpsewhereigbath lapd k@t - se some  substituents, such as

ha'[m29]afR€ réb?éseﬁtyﬁh&ﬁﬁte uk}%tsuwt@ﬂﬁ sumam@mchmymﬁdue (1-20C)
skilled in the art. Two substituents, on

lsentpiging &cf he&rﬁ%@rﬁ%\seﬂqs@édmb%ﬁ H1AN | Breforablt R 1@9&11 alkoxy, aryl,
Wl | 4ry18%y, H&@&E&?ﬁhét&oaéﬁh&[u%ta?@m&% REG LW 5’41@ %N 'cﬁe NRCOR,

contains 3 nber s et ween

iINR, avhgiejreR isdil.radkyd (prifprpblydﬂ@)earyly preherm Earips érrepﬁ eEach appr0prlate
E\%Qs %ﬁg }tsr?tt%éﬁwgﬁtuteg Rf"gmtltéed th 1k3 s[ugg%%nész Thle §uﬂ§'t|t%nts are

or a noninterferin stituent
Beadtralgy indepanderitlyisslected from tageyop thiat mﬁt(deszallmﬁeaﬂeqnml alpnyl, aryl,

%@’Hl@l,l [ﬁ%yi(h t rertyl?’ Petzg?lk?pﬂét%ﬁk%ngﬁ,ihggf(ogﬁgﬁ)g{ l&(ege)q(églﬁylaryl,

ron
aﬂj/-hroylahzylb am,sz, 8Ry$©RySOzREO€0tPaN§iKZOlh(N,RCONM DBRGOOR,

SqN e BELEAON, I o S R B2 T, 1.5
M}}Mvﬂ&&&?dchﬁ(?ﬁhh&ﬁ@élﬁ@ﬁtﬂ)ﬁﬂﬂlﬂy] ARGenglan abda oj ledtcrefdrmad théreof and
SIS BVt Re oF Edosh Sttt 4 e R bR D fery g Ry substituted

ratdrkﬂatx%f fidhafaiitia) sasiraledBor iBsHAREEd ARGWRIcBchitdify PRIRADers, or R is
such as 0, N.and/or S. Preferr;v% wgog j ments incl]ude
OB S Ry Estherzoximeeststiopketalithessod Rt mayeccijfya tigges on the ring;

BPishn %t@%&gof@-m Breforrell @B OAmbNts bERY &ﬁfbﬂgé‘alﬂyl (1-4C? straight chain or

noni nterfering substituent such as ydrocarb

PESFlRde efpfmzwwo dipr subsHiuprys ghish e be émieh%lbgtéwé%t Mgst preferably

fRe QGFanse ethsll é:) Sk & ]ﬁmt%n&ar{dsﬁ &3kl 6 ot lpReMdin@ of iperaziny!

heteroaq&; het er oaryl ,
h@geﬂ"b%ﬂﬂsbﬁtmﬂkif ormRe@y ba eliral andbangsolated enantiomgrami be prgferred.

e()?,g]“ fR@ralsrré rs%_;;r%sr@llgg%( hodifte ﬁérﬁ%%?%%}t%gﬂ Qhich &fb¥fituerf® include
hydrocarbyl residues (1-6C) contammg 0-2 heteroatoms selected from O, S and/or N and
inorganic residues. n is an integer of 0-3, preferably 0 or 1. Preferably, the substituents
represented by R3 are independently halo, alkyl, heteroalkyl, OCOR, OR, NRCOR, SR, or
NR;, wherein R is H, alkyl, aryl, or heteroforms thereof. More preferably R? substituents are
selected from alkyl, alkoxy or halo, and most preferably methoxy, methyl, and chloro. Most
preferably, n is 0 and the o ring is unsubstituted, except for L' or n is 1 and R is halo or
alkoxy, preferably methoxy.

[0031] Preferred embodiments of R’ include H, optionally substituted alkyl, alkenyl,

alkynyl, aryl, arylalkyl, acyl, arylacyl, aroyl, heteroaryl, heteroalkyl, heteroalkenyl,



substituent is itself unsubstituted or substituted
with 1-3 substituents. The substituents are
w@e@iosmid y | ndependent |y sel ected from a groupCt/bist003/032171
i ncludes al kyl, al kenyl, al kynyl, aryl, arylalkyl,
acyl, aroyl, heteroaryl, heteroal kyl, heteroal kenyl,
het er oal kynyl , heteroal kylaryl, NHaroyl, halo, OR
NR2, SR, SOR, S02R, OCOR, NRCOR, NRCONR2, NRCOCR,

ﬁggxm nﬁ@@cer&%kylahdwbarml &@@R (S@JRZRCSCEGR& alkyl -COR,
in each

.SQQ%MBmSO;NBP C%i @p, N%ﬁ» anykylcﬁR W&yl -S@R. ad'@tle%mlﬁé -OCOR,
LikgI-e0bRaFKy1- @meilleyuctdm S R34 vaRrepfladis RN mBéb%h&énﬂ?H alkyl,

cah be joined to forma fused, optionally substitu

alkemelor eryber hetsrofprarsahareof. MerqiprafeedlyoR ﬁﬁryéﬂoa?rmreaalkylr{g‘lc)
gtyfé}!i‘ol {h§l dSs %ggglw&r iSCOPR Weréifi R iT8, AkyPAKEA BBary! or hetero

oXl| ter” or ketal thereof. R4 may occur
rﬁ@rms rﬂ@seqﬁnR% isalsppregerably p substituted elkybwhesein thesprefired sbstisepnts are

O&ﬁe‘f“ﬁﬂﬁ%e?& %ﬁtgﬁ%ﬁﬂfn'icso‘? FA%YJ ac dlmﬁ' gt)iefs ulE)e?#)gzl?érred substituents

In or especl a two a I tue
\miludh swhihy dhyé sbgtituted rallqvumwuamtse il pthest plpfeefeé sdbtlt)aentmclude

%vg}%selﬁﬁns%%y%sq%rgups at positions 2 and 5 or 3

eri of piperazinyl ring. The
supBR} utie ﬂref«nredﬁaﬂﬁy ilakicateididotied lamde;amsems <] Idaulﬂej bond; however,
enant i

. b e d. [00301
SRR B g o SHEARD BB SRR RaRl T SRS
Mnehwﬁﬁ hydrocarbyl resi dues (1-60C) contalnlng 0-2

e LB R L B B amsyz&?vngﬁ SR,
Iamineﬂ adawaroyhﬁetauka@t hétoRbIks], hétepslRas N hedrdalkyiia, teoalkylaryl,

N
et RS RCE'JS coms, ari-oRL som chﬁmbsmzﬁi% NRBOLNRY EN EF, R5Si, and

are selected from al kyl

DYQsf whegein paghet ﬁdeeqq!é@tWﬂ all@ﬁ{p}{l@nyl&r gryl ’R;blsqte%formg thereof and two
BF R @Jn%l Jéﬁned']to'f&'rrpa R05&h 551ﬁ>n§l Fééuﬂ&mhtéd HBRERSS ﬁoH&r@ﬁiatlc saturated

excep nis hal o or | kox
or eﬁsewmd;:lmm@x«,pnta[r@dﬂmemb@s eMpgtpreferai RremHs allsyl, swph as

#lﬁiyll’qil?o [_g Patbﬁ}p ﬁélrl lasoléféﬁ o c%l'htaﬁlg a ﬂ{)l!l@fé Ponﬂlahg ﬁ?ﬁh is CH or C-alkyl.

aryl a acyl, arylacyl, aro
IQhes predargtle fdnms efl&alhklyde Hwdltydbragzll kh ytylallfyl \I@eroalkyl heteroaryl,

T e

@@epndentkyyH,-aBOR or arSUBR)eteBINRD, thﬁe}ﬁNRZ CN, CF3, NR2,

A P T e PRy PR R g v
GBDR? oRran Bostﬂdd’;mdafﬁlﬁns hiydredel\or a norahtkﬂ’nyig sobstmIe)ai ea‘uh of W and
gfts 3&8%%( é/q @fach oyband J 1sr Szieepregclioen}iy Oorl. | Each (%l’“(p X isa spacer

and may be, for example, optionally substituted alkyl, alkenyl, or alkynyl, each of i and j is 0

or 1. Preferably, W and X are unsubstituted. Preferably, j is 0 so that the two carbonyl groups
are adjacent to each other. Preferably, also, i is 0 so that the proximal CO is adjacent the ring.
However, compounds wherein the proximal CO is spaced from the ring can readily be

prepared by selective reduction of an initially glyoxal substituted  ring. In the most preferred



preferably nethyl or is acyl (1-4C), or is COOR
wherein Ris H, alkyl, alkenyl of aryl or hetero
wo eoomm3sher eof . R7 is al so preferably a substipcat/es2003/032171
al kyl wherein the preferred substituents are form
et her |inkages or contain sulfinic or sulfonic acid
moi eties. Qther preferred substituents include
sul fhydryl substituted al kyl substituents. Still other
pmecﬁcﬁmemdostubmmmmanhsdmdIhuel mpre@mmdmmrbemm wReneshe CR'in

gﬁ{ﬁ‘il“’g‘ Efd’i’ eée([,n B| ﬁ&éﬁb&t %ngf(gg(gcggq et rgcgﬁ% in posmon 2 is CH.

hoWw®SSI The GaHTROIHG suhttiGRntGoptnRd By R&tvufeatré@k dtferfthandd, is a

re als i ncluded within the scope of thg ent
F bYbFSSKUF { et FBERIP e SheggroRoms trige dromy @réi?PrNor is an
ﬁ]ok@éhnc r@s]uh@n Pl'e,fer%ldié)’d'%bodﬁlﬁéﬁts whe?diﬁ’ Raisiﬁl Ior 1s%€r¥1bht or branched chain
ar o eteroaryl, heteroal kyl, heteroal

ﬁ'@t/é?‘kﬁwﬁwﬂ #rach éW@&?YkWCEF‘kal hRﬁﬁFO&YY(BW hetﬁ@?@/la“@h each
%ﬁ@ub%d Wik 'Ralo%@? he% @E@RIRRCOR

NRSONB2NRESRR, @m’om@locgmz cm@z m@ﬁewher@a@m iss
irﬂgé‘a‘ﬁgé}gglﬁ laM(yHalk@JrJ)h %l’ argg(%]rl?ﬁ@lyelter&[to Ic)‘llltaﬂfnrg%%rtﬁgr&ff % wherein

ol ne fused
Bpisi @RV Ry SRAREONBs, élﬂi(%iﬂlbnmlﬂl&s@ﬂ\l&zdn@m@nmqhd{ is independently H,

§l§% Elﬁ&fﬁl %zpr%l o e%%ﬁ&&ﬁ-c@tﬁﬂm@@r&@ tlﬁe?«{yf aa'nﬁ %/hgreﬁx two R attached
trethé) §dme atos may ferfres 2B Iny:,mbleheng andgvliewlnmae;ﬂmg roc»nﬁlahﬂé)ea

SL%UE efeg E)Ogﬁﬁyﬁ gﬁ’(en Tall%nylcgg? fy al%'l k%/l «?](0211191 I'}1%Ee:ll'oaryl heferoarylalkyl
azlcylloahdmallly snhiﬂtlmtedaérkjylhalthRﬂDIb,é‘ﬂBd OCORaINRC(I]R NR(IRM\IRZ NRSO;R,

RSO ST 5 g < gy indepSndebly Hobhhsfaft ast or e

hhe:foel@hacc{n&@ﬁr@ fofmperebOMieasih Y PR afteshedn theadiadninapform a 3-8

a single R Yis COR2 or an
MEBLEIHINg: Pli’fé’inélgf \{}gﬁlﬂ“tﬁéaﬁ om,‘gqﬁg §n or a

NO[U0BSJE Ttk ipRerfed RibbdikiRN of RB&E HD hetMbairikyX -NR,, iheteroaryl
S acer of 2-6A, and each of i and | is |ndependen

R 2t hetpraner-SOOR, Reteioaabiy. -l FiepaBENRe GNROR and alkyl
ﬁ/l‘cﬁf‘ﬂ%leﬁrabgmq 19&@{)&”]% ?atzintyl]h%@hyﬁb ¥rhzinyl Jiﬁl@bh}/lanﬂ’ﬁe piperazinyl,
al ky eac . Preferab Y, nd
e (B b g easbony it beamtasglyl amposty Amsityiine, Sobuty

)S@Jt@ﬁﬁé’ 19}‘1%51per§£1§ylaghﬂ9§ﬂ$xyia% ;?19&'92119511 hﬁéthoxy, ethoxy,
Pre érab also, I '1s hat t he. proxi ral
brqra@emetltyh@wnengnlnomn@w@lld"@dnmumgpanmwplnerﬂwl pyrrolidinyl-

I
g{pg?féhﬂ?l or%?ethyﬁ lpga‘étﬂ?@‘y“ei %g%@?n e ﬁdé]gteﬁ%h% ?ﬂgr}a:ll% b Substituted.
{0937 I:@stbsrs of GOBEaq representyd ber arpdefingd s follewerred 9

gl
V\D[O%gg)]é%gg ?sgztéli'ef lg(/e V%%%{pgﬁﬁﬂg& and may contribute to enhanced metabolic

stability. Thus, Y, as shown, may be replaced by the isosteres in Table 1.
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enbodi nents of the invention, the dotted |ine
represents a double bond where the CR in position 3-

WO sootlozas7wherein R is WCOX Y, preferably COOBRRpUSENS032171
CR in position 2 is CH [00351 The noninterfering
substituent represented by R2, when R2 is other than
H is a hydrocarbyl residue (1-20C) containing 0-5
het eroat ons selected fromO, S and/or N or is an
i norgani c residue.[ Prefenred are enbodi nents wherein
R2 is H or is strlaigy ¢r branched chain al kyI
al kenyl , al kynyl, laryl, arylal kyI era%@!
heteroaryl or hetjerfoaryl naII
substituted with Hald\ allkyl, het eP‘E'Q §9§ eresk OR
NR2, OCOR, NRCOR, | N R2, NRSO2R, NRSO02NR2, OCONR2,
CONR2, or R3S whdrein each Ris independently H,
al kyl , al kenyl or aryl or the heteroatom contai ning
fornms thereof, or vvherein R2 is OR NR2, SR, NRCONRZ,
OCONR2, or NRSOZNR2, fél &@ﬁkboﬁehﬁ I ndependent |y
H, __al kyl al keny| or ary

helt engEOERGOIsal N NOCKEiEH Strhieneof | andswaﬁmﬁcbmfows |®G)

atfar\har{ t-o fha S-ae—at-om—aay faoarm o v
T AL UTTT ||u‘y LA A L Y U U ||b||u\/| llllu

and wherein said fing ngy fuﬂther be | substituted by
I

o

al |kyl , kyny Swaryl al , heteroal kyl,

helt er oar yFZ%ﬂ%et er paryl ab ky I\ eﬂach opﬁﬂcl)nal Iy

substituted, or by halo, SRN-OR NR2, | OCOR, NRCOR,

N NRZ, NRSOZR, [ TNRSOZNRZ;, 1gruq\w of Hdbl wner el n
al kg

each R is indepengent!| yéH, ,
ther SQCH3’
orm a

t he oat.om cpnt ai nkng or ifs
attacngd3e rl?z?lﬁe same atom \
optionally substifuted as ove defi ne 361 O:her
prief erred enbodi nents of ﬁ? are H, heteroarvl al ka

-NR2, heteroaryl, -OO rN\RNRZ het er oar yl -

het er oar yl oxy, - R ryN - NS ”@0@ SOCH
Most died-triaapley RP |s |so %k pi per 3%52 F'l} ]_‘Eylll3 »
pilperazi nyl, di methyl am neN"piperazi nyl,” | ’so utyI

carboxyl ate, oxycarbonyl et hyl 58nz| dazol yl

anfi noet hyl di met hy| am ne, i sobut al boxyl at e

pi [per a%}.nﬂ%:zole oxyp per az % et yI car xS Et; €OCH3; Br; SOCH3;
piperazi nyl’,  met hpxy, hox hydr oxySOAELNNO,; ani ne,

ani noet hyl pyrrol | di nyI anmMopr opanedi ol ,

pi peri di nyl, pyrrolldlnyl pi peridinyl, or nethyl

pi [0889]diThys, isovtres aichiderahzald, ng,3-iriatee lmaﬁytriamlé emtbilligazole.

be tut ed 7 sqsteres of

o IPEE e HorRgPuob ot Tl (R % B8 bt T m gt
bsamh&g;esmlya\t@ptaarexabiﬂgadhmp@ pethis Imaludﬁqg sgmsldoﬂmqtg%c acids ;uch as
ontribute to enhanced met ic stabilit hus, Y, )
ROt SutfiPic TR AR Be or PRRORITE BoRse Sels o8 bfeaniy Afiysigh as aceti,
1taMO) sMé,%@z%?cﬁsd?@ﬂcUﬁM@ﬁ% At d darboxyl moiety is present on the

compound of formula (1), the compound may also be supplied as a salt with a

pharmaceutically acceptable cation.
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OH Repl aced by Acid |Isosteres 0 Table 1 - Acid
| sosteres Nanes of G oups Chem cal Structures
weadeos1sat i on Groups (SG Htetrazole \ |1 n/BCT/NST003/032171
H, SCH3; COCH3; Br; SOCH3; 1,2,3-triazole N S02CH3i
NO2; CF3; CN;, COOve SG 1,2,4-triazole INH SCHS;
COCH3; Br; SOCH3; S02CH3; NO02 SG N imdazole H;
SCH3; COCH3; Br; SOCH3; SO2CH3; NO2 N [0039] Thus,
i Sost SyrfiifesisRE thedrventdn @ampaindsl, 2, 3-tri azol e,
1,2,4-triazole and i mdazole. [0040] The conpounds of
f ofovdijp Thé forpyuntieofabipiphéntion imay bogyntiasiaedby drbiRidwn methods. The
‘H rmaceuti cal | Xlsaccegqsabl e acid-addition salts
“G‘&ﬁrﬁ@c“%?‘i*@ §are HsYaRe: aci ds such as
hydrochl oric, sulfuric, hydrobromc, or phosphoric
acid or salts of organic acSeésenfeuch as acetic,
tartaric, succinic, benzoic, salicylic, and the |ike.

If a car boxyl noi ety is present cpn conmpound of (Rgm
formul a (1) the co ywpd may al NbezsL&ppI ied as /‘I\Z_L
salt v t| cally g\ep\t—a'bl eArcat i on. J\ .
2004, 4 PCT/ 032171: HNT N F
c
e o QSR
Wty | >~Nuz—Lz | ~>\-—N -\Z—Lg
— m O
OR® H,N7 N7 OR? N N” “OR®
E F
(Rq)m
™S Q. IR 0 ,LT{)'" 0 /QT{)"‘
NS N Z2-L, >—N -1,
AT 0
N~ N oR? N~ N “OR? NN oR?
H H R’4
G H |
0 (Rg)m R
VAL O o fum
(0] \>“N Z"Lg O S N Z—Lz
4 | /j\ Ar 73 | ‘Ar
N™>N""0oR® N">N”oR?
4
R
J K

[0042] 2,6-difluoropyridine can be converted to carboxylic acid A through treatment with a
base such as lithium diisopropylamide at —=78°C in THF and then passing in a stream of dry
CO;. Carboxylic acid A can be converted to amide B through treatment with standard
coupling reagents such as TBTU or EDCI and the appropriately substituted amine. B is
dissolved in alcoholic solvent such as ethanol, methanol, or isopropanol whereupon ammonia
gas is passed through the solution. The solution is sealed and heated until conversion to C is
complete. Compound D is obtained by treating C with K-O'Bu in the desired alcoholic solvent.
Heating D in DMF with iodine and sodium periodate yields E. Acetyl chloride was added to a

12



Synthesis of the Invention Conpounds [0041] The
conpounds of the invention may be synt hesi zed by

wa@edao4kssmn net hods. The follow ng reacti on schenes20as/@32171
illustrative: Schenme 1 O (RA)m (R 4)m OCH ~NZ- LAr O
Z-lz FN FFNFHN N-FABC ONR LZONRa)-~
LO/Rm ~ /N~ 2Z-L2 ~~ Ar_ Ar Ol Ar H2N' N' 'OR3
HZN' N OR3 ~-N' 'N' ORBRDEHF TM5 OmO (R )mO
cH4idh of 2 inATHN drdlpAFidinE; yieldihd\F. Yhd\rihethdsiMecédiRand\EroufI=as installed
b rean o B s ke Ry b s 0o i b, Y cut ang
2n BmtHe bhdtO (CBNZakidh REH GdcdibpI BRAMS b BekidOa SALRAY Gl dhd

acid A through treatnment with a base such as lithium .
dtaByplrmpnivR Beoride. Avthes noint Hgan be duncHensligedshy] tregtnpeat with a base
$hdheRNafl KLY or LIHMDS followed by addition of an appropriate electrophile to give L
I is then treated with oxalyl chloride in DCM, DCE, or chloroform. To the resulting
intermediate is then added the desired nucleophile to give K. H can be convertedto Jin a

similar manner.

Scheme 2
0 0
o o R NR
R)/K \>_ NRe RONH QTJ\
// ~ 2 O
4 ﬁT/J\ > N" N7 SoR
N™ °N” “oR Base HoN
A B

[0043] The indole nitrogen can be aminated with an N-amination reagent, such as those
described in U.S. Provisional Patent Appln. 60/395,693 filed 11 July 2002 entitled “Improved
Reagents for N-Amination” and Tetrahedron Lett., vol. 23, No. 37, pages 3835-3836 1982,
which are incorporated herein by reference, compound A reacts with an N-amination reactant
to give the indole N-substituted compound B.

[0044] Examples of N-aminating reagents are RONH; where R is an aromatic that is
appropriately substituted with electron withdrawing groups such as mono or di-nitro groups;
diarylphosphinyl; or a substituted sulfonyl group. Examples include but are not limited to
(Ar)ONH_z, (Ar,PO)ONH., and (ROSO2)ONH,.

13



W

CX2. Carboxylic acid A can be converted to am de B
through treatnment with standard coupling reagents
Guoozs74TBTU or EDClI and the appropriately subGU/Usuwbze2171
amine. Bis dissolved in alcoholic solvent such as

et hanol , nmet hanol, or isopropanol whereupon anmmoni a

gas i s passed through the solution. The solution is

seal ed and heated until conversion to Cis conplete.
Conpound D is obtained by tgarhi¢e®d CwWth K-OBu in

the desired al coholic solvent. Heating Din DVF wth

i odi ne and sodi um periodate yields E. AcefiMé. chl ori de

was added to SORD 2004/ 03 Us2003/ CO.R
sol ution of i THE and pyr | jelding F. The,

trinmethyl 8N yNacORyl ene grdlay wis PRstall ed HNF ONgHOR?
treat nent of lAvvithtrimsthyIsiPyI acetylene in €he
presence of Pd(PPh3)2Cl2, Cul, and an am ne base.
Cycli z89 to His acconplished by refluxing a

sol ution g OzRet rabut yl anmonj ukofr uor i de. - COH
this poimJ\ch bezfum:'r‘i’onallz d py treatrent m
base suth s MaFPR'KOH, or Li nFolokowed by addit i"yn “OR?
of an approprigte electrophiletogive I. | is theng
treated with oxalyl chloride in DCE, or

chloroform To the resulting internediate is then

added the desire HL egphile to give K H can be
converted j R i nmiaar nmanner. Scheme 2 O 0O

R O ~NR §jlr-a,_2-RONH2 N OR H N OR Base H2N A B

[0043] TheH ndbl Efi t rogen can be amnated with an

N-ami nati on remgent, such as those described in U S

Provi si onal Patent Appln. 60/395,693 filed 11 July
20(48htAnt dltechate|mgthiodte drepite Sepdicvixs- HHopy ric ofsB hdpyiridine-Sagagboxylic
TeB RS sk, ARouhPa TEPIPRF PG BT o
gizhd3 @B rThidcanda couplad with @imeliydsily laedtylene in deqirasace of 8d(PPhs),Cl,,

Ive the indole N-su.s'tutg 0 oun&ﬁ%ﬁ&io ‘%b .
Bl Ao Resk 9 WRVHR G- ATSBLRTSTGR & AR D O THF and
Qfﬂricﬂﬁ@fmﬁél@g @bliﬂ;aﬁon BRfeapd bphatiyg Bubtifluk Uttﬁdpl\b‘!;dnbe of
gétrgﬁ&gpnmvgngu%dﬁggr\ng gn "PI[IIQ ,l'lrgssilltlsnlécurl1 Eai crgi?l%g cgnrver(%éd_ tr<1)I itts rcg)rresponding
carboxylic acid by treatment with aqueous base. Coupling of F with substituted amines under

standard conditions using reagents like TBTU or EDCI results in compounds such as G.

Scheme 4
I N COH N CO,R N CO;R
Z _ I P - | p
cI” N e CI” N el c”" >N"OR,
A B

Ny COR ~COR
. » - . B
HaCO

c D

14



di aryl phosphi nyl ; or a substituted sul fonyl group.
Exanpl es include but are not limted to (Ar)ONH2,
W@ 2002B28CNH2, and (ROSO2) ONH2. 13 WO 2004/ 0328rdT1/US2003/032171
PCT/ US2003/ 032171 Schene 3 TM5 CO2R | | CO2R CO2R
HZN NOR HZN NOR H2ZN I NOR2Z A B C TMs CO2H | ~
CO2R CO2R C11 HNOR NI NORZR HNOR2 HDEF
OMR N ~Z-\Ar NNOR HG [0045] An alternate
gemlﬂaéi] Wiiﬂﬁ@ﬂhﬂ}o-%-glk%xyt-)nicotin_icda_\cid est5ers can be prelp'glred from .
- al koxy-1H-pyrrol o[ 2, 3- ri dine-5-carpoxylic, aci )
& diedorpaicgsinisAcifle i hich iy verted QP gy heptipsin i tpropriate
hIRSH I ViR Reta§AE hisunREsfiaeidaduRh ayhyRikdthloBc of SUlfSri€ 8dld.P€ompound B can
coupled with trimethyl si iyl acet'ylene in the presence
bt propgredhisiyeating A with godiugritkoyides i dighleramethags. dhyoheptng Band 4-
é&%ﬁybeﬁwlgﬁiheﬁ] thSprRIAEDoft R afhiiHald inQpofi afrolidisolVdht &8l as N-
pyridine to yield IE) Cyclization is effected by
methyipygrolidinenercempepndGristsprargsk dSisigervered into D by heating in warmed
tr?%ﬂ@ﬁ%%b@&%ﬂ‘i %%Bie{é‘?” de in THF, resulting in E. E
can be converted torits correspondi ng carboxylic acid
by treatment with agueous base. Coupling of F with
substituted anmines under s8eh¢#rd conditions using
reagents |ike TBTU or EDClI results in conpounds such

CF3 CF
as G Schene ﬁ Ph o Cfs
Ci N/ Cl kN N/ Cl
Ph A
CF CF
LA A, —
N~ "N~ TOR H,N” "N” TOR
Ph) B (o]
o C(OCH3)3 N CO,R?
| S |
o
H,N" 'N° OR H,N” “N” “OR
D E

[0047] Another method can involve treatment of 2,6-dichloro-3-trifluromethylpyridine
with dibenzylamine and an amine base in N-methylpyrrolidinone at elevated temperatures
resulting in compound A. Heating A and an appropriate sodium alkoxide in DMF yields
compound B. Removal of the diphenyl protecting group can be facilitated by treating a
solution of compound B in wet methanol with palladium hydroxide on carbon under a pressure
of hydrogen to give C. C can be converted to D by heating it in methanol in the presence of
sodium methoxide. The ester, E, is obtained through treatment of D with dilute hydrochloric

acid in the appropriate alcoholic solvent.
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CO2H CO2R CO2R Cal NC NC C C C ORR AB QO2R

CO2R N 7"X~: OR2 / (~HHNNORZ HICO~ CD 14 WO
wQ@o@4/0832874 PCT/ US2003/ 032171 [0046] Vari ouspPCT/US2003/032171

6- Am no- 2- al koxy-nicotinic acid esters can be prepared

from2,6-dichloronicotinic acid, which is first

converted into ester A by heating in the appropriate

al cohol with catalytic amounts of acid, such as

hydr 0gEdagd fof pt¥ o KitlakeiInhbitami d. Conpound B can be

prepared by treating A with sodi um al koxi des in

di Givl4er FARLAIRBEthe Bsa} pRLEIUEEs BeRABedbelow, the TNF-0. production correlates
nmet hoxybenzyl am ne in the presence of an am ne base in

4o e petivityof Bid-ekigaievent such as N net hyl pyrrol i di none
conpound Cis secured. Cis converted into D by
heating.in warmed  TEA untd | g pr ot e tiiton is conplete.

Schend- d ibition  or3 cr3 N

N N NQ? Phl | C H 3 2 H2N H2N .
RO Voo ol B EPRAE L A DOrUEET P e p yrings
2n®isdiseWiein2 Botirs bf ddlleariont Mydt pympdslindeare dissolved in 100% DMSO and

1 pl aliquots of drug concentrations ranging from 0 to 1 mM are dispensed into quadruplicate

wells of a 24-well microtitre plate (Nunclon Delta SI, Applied Scientific, So. San Francisco,
CA). Whole blood is added at a volume of 1 ml/well and the mixture is incubated for
15 minutes with constant shaking (Titer Plate Shaker, Lab-Line Instruments, Inc., Melrose
Park, IL) at a humidified atmosphere of 5% CO; at 37°C. Whole blood is cultured either
undiluted or at a final dilution of 1:10 with RPMI 1640 (Gibco 31800 + NaHCO;, Life
Technologies, Rockville, MD and Scios, Inc., Sunnyvale, CA). At the end of the incubation
period, 10 pl of LPS (E. coli 0111:B4, Sigma Chemical Co., St. Louis, MO) is added to each
well to a final concentration of 1 or 0.1 pg/ml for undiluted or 1:10 diluted whole blood,
respectively. The incubation is continued for an additional 2 hours. The reaction is stopped by
placing the microtitre plates in an ice bath and plasma or cell-free supernates are collected by
centrifugation at 3000 rpm for 10 minutes at 4°C. The plasma samples are stored at -80°C until
assayed for TNF-a levels by ELISA, following the directions supplied by Quantikine Human
TNF-a assay kit (R&D Systems, Minneapolis, MN).

[0050] 1Cso values are calculated using the concentration of inhibitor that causes a 50%

decrease as compared to a control.

B. Enriched Mononuclear Cell Assay for p38 Kinase Inhibition

[0051] The enriched mononuclear cell assay, the protocol of which is set forth below,
begins with cryopreserved Human Peripheral Blood Mononuclear Cells (HPBMCs) (Clonetics
Corp.) that are rinsed and resuspended in a warm mixture of cell growth media. The
resuspended cells are then counted and seeded at 1x10° cells/well in a 24-well microtitre plate.

The plates are then placed in an incubator for an hour to allow the cells to settle in each well.
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wi th di benzyl am ne and an am ne base in

N-net hyl pyrrolidinone at el evated tenperatures
W(Demloszsm«g in conpound A. Heating A and an appPOpPUSZW&032171

sodi um al koxide in DVF yields conmpound B. Renoval of

t he di phenyl protecting group can be facilitated by

treating a solution of conpound B in wet nethanol

wi th pal | adi um hydr oxi de on carbon under a pressure

of [gogelr mﬁamhte@enﬁ H4Qe Settlcd, e mellia iCRAPYAE] 8 e x&dmfcomammg 100
heatin in methanol in the presence of sod

A& okt éytolme sgplatory factor Ldpenofysndsberider(E- BRgwd @rt%?fﬁﬁvﬁal
{)mlg?)uWHthQéc} Steacwal oGkl Alckitre %%@I THas,LeAh ROPERRisFHIBMCs,
coholic solvent. 15 WO 2004/ 032874 PCT/ US2003/ 032171
MBS ayda festrchem@abeorineard Thaleelisiare e jnoukrgd fro? hatss pndthe amount
tohﬂ"na @g@l@i}{e @BBSP]@ r&sts lda%ﬁpklﬂﬂgﬁltﬂehg}gméagﬁedr lengaan Enzyme Linked

production correlates o the act
knmas@ssap (EHSAan O oich BRI 9D ﬂ)rAstsqylgftbﬁr 16}2)@80%3@;8 commercially
L nhi e QS

va11 ?Iﬁtfro%nﬁlég\%%t]en%/e Eﬁé;gll’l(ﬁl%lg " he—a gpcldlua?otélg)‘; st{;/{ lﬁﬁ%l\éle in each well
dattleri csompae:d tova thitrol el oulesrroine Mbihecﬂlc olremidaé sempound acts as an
c un re di ved in 100% DVMSO and | pl aliquots
ﬁwpﬂﬁpc%oﬁ(é'éerﬁr?(g‘{cp%ns ranging from0 to 1 Pn\/l ar eq
di spenBsthduetd cytukide syithasBtie HPBMCs of a 24- wel |
m cr oChyopesdivat BPEMINcatdCC-D2ox @lofdtics Sppy) i ed
Sci ent.GM-8 meSi. (c50C-BL D Closaios Coipp) . Whol e bl ood i s
addedLP$ stack/Mipgnel (Cht. Nonll, 2698l skrogype 0t heBaSigimay e i s
I NncubHuMEN THF-BLISANRESES Systeinty) const ant shaking (Titer

Pl at eDﬁa@qu(nomg,ahgtlgbne I nstruments, Inc., Mlrose
Park, IL) at a humdified at m)sphere of 5% CC2 at 37C.

Whol ep;upgpgldns,frcuhstured either wundiluted or at a
final L gM-8tieald wirmdd &379¢th RPM 1640 (G bco 31800 +
NaHOC8,yi ok DiNase TA6RHALAGLE6mI Boskvi | e, MD and Sci os,

I nc., canRNve Bpid ddi%edeh%t@ﬁgo\@f the incubation
per| oéenn]iﬁn Ezgéx Bmif@ rgel 1 0111: B4, Sigma Chemi cal
Co., "et Ml fssadded to each well to a final
conceptt, y\&f x:lloﬁ’i'fn R’Lrpg/m for undiluted or 1:10
di | utggy §s?e ee mmlL%ﬁ@%qgé Véiloted 1J Bfimi WiHDAM- BN 1 S
contip gipcadditional hours. reaction is
stoppg WA 1%8&&9/“}3 e mcrotitre pl ates in an ice
bath Qé(g P‘f err%fgr%%{' ?& Jee supernates are coll ected
CFﬂEe rr%late(%’l’trjl lllcgbrbtoal"io§ gowg%r lchrogéo m nutes at 4C.

are"store Cuntil assayed
for TEE evel LI SA follow ng the directions
quoti

suppl P{ n_ﬁl E e.g. g-d}'nl meaaag'layo gm ngé?% ck)

Syste llquots and add 1000X inhibitor dilutions.

Incubation

[0053] When cells have plated down, aspirate media away and overlay with 1 ml relevant
incubation media. Return plate to incubator for 2 hours or 24 hours. Remove supernatants
after incubation to a labeled tube and either perform TNF (or other) ELISA immediately or

freeze for later assay.
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[ 0050] 1C50 values are cal cul ated using the

concentration of inhibitor that causes a 50% decrease
w@soosossar ed to a control. B. Enriched MononucP@rUS1003/032171

Assay for p38 Kinase Inhibition [0051] The enriched

nononucl ear cell assay, the protocol of which is set

forth below, begins with cryopreserved Human

Peri pheral Bl ood Mononucl ear Cells (HPBMCs) (C onetics

Cofes)] TbBivaldéstard tdlGkaleddthgtRsebnpamdash dffintabiwa tHax causes a 50%

m xture of cell growth nedia. The resuspended cells

PEeBHBTFOAKE R o5 eeded at 1x106 cells/well in a

24-well mcrotitre plate. The plates are then placed
in an,incubator f an hour to allowthe cells to
sor 1 asmkBh adallse T 00 L0 SR

%3/ 03217 f[t0052 After t haye .. . .

CI ?azj i’ﬁ%“*%f’é‘a SO l%e lgg thIéiil‘g dlse chfmhogﬁlo%grdlinélcatlons in treating

@Qﬁlitajn@ hﬂlcﬁt@@wi’t@ lrtﬂamﬂfatlblh €T} thk t:cnﬂp(ﬁihdldnf f@ritrmiay( 1) or their
ctor

aride (LP a test chem c
; ?Fﬁ‘GEFHHcﬁq arrbEhle U U] T BRRETAGU P BT ERRen: fo
Brophactitivd &era@&ﬁfé tainlen€Efthahids, iBMass hunlal§ iRfedpedt of conditions
test chenijcal npound, The ceIIs e.then i ncubat ed

FleoTifEl P s e PrRAVSRS AR OB e 9 OF {RRR PRI erer g Fegulated
kﬂ@h@wﬁiCtor Al pha (TNF-a) is neasured using an
&@ Lin | munoassay. (ELI SA). One such ELISA for
del®86} Age eorarquederidhesnventips ihibit thepredyctipn pf gytokines such as TNF,

aval l12Phfy fLLe @%t%i@esﬁ“zﬁta%poﬁﬁﬁ ﬁm%na%ry E¥stifents in many

productlon by in each well is then

étffﬁp%m digeaso states:@ﬁtsveﬂrow |Thug ighdbitipmpfibespmyokines hapbenefit in
Gl ang m?%gﬁgmgﬁ)é Jis@Seshe LRI RIMILIE tl%fm%ﬁtl&ln( hl@ %hown herein

pro uctlon d cytokine synthesis in
@ inbibitegesmied oHRBMA R kinasg Gdnityr@pio@inerdied pi8 M«M’K)(or p38), CSBP, or

S "B SRR P OBEL R Go raE Shlton or e

tideasas ilﬁlrés‘ﬁéns(e R@@e@y@bmﬂsﬁor BXdampde, by (remgitriithdipopddysaccharides or

R & fgcreslastulg C? lg, lt InWM ITFH% ac%i‘ygg-\%reg&fz,ﬁg &xggn% ive éf the
raﬂiht}ddfyl rﬁmﬁbadieﬁtpe peilleiarbenefiadeffect in treating diseases such as Alzheimer’s,

coronary artery disease, congestive heart failure, cardiomyopathy, myocarditis, vasculitis,

restenosis, such as occurs following coronary angioplasty, atherosclerosis, IBD, rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions,
multiple sclerosis, acute respiratory distress syndrome (ARDS), asthma, chronic obstructive
pulmonary disease (COPD), chronic pulmonary inflammatory disease, cystic fibrosis, silicosis,
pulmonary sarcosis, sepsis, septic shock, endotoxic shock, Gram-negative sepsis, toxic shock
syndrome, heart and brain failure (stroke) that are characterized by ischemia and reperfusion
injury, surgical procedures, such as transplantation procedures and graft rejections,
cardiopulmonary bypass, coronary artery bypass graft, CNS injuries, including open and closed
head trauma, inflammatory eye conditions such as conjunctivitis and uveitis, acute renal
failure, glomerulonephritis, inflammatory bowel diseases, such as Crohn’s disease or ulcerative

colitis, graft vs. host disease, bone fracture healing, bone resorption diseases like osteoporosis,
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Centrifuge 200xg xIOmn @RT. Pellet up in IO
sterile PBS. Centrifuge 200xg xI Onn @RT. Pellet
wo emuspmsnded in 1OM LGW 3 then diluted to 50mPCMUIS1003/032171
LGW3. Performcell count. Adjust to 1xECS
cells/well. Seed Im/well of a 24 well plate. Place
plate in incubator to plate down for 1 hour.
Preparation of incubation nedia. LGW3 contai ning
Is&@l’ig;hﬂﬂarhdgs, t{ge 10 diab&ed] pyresls, psqlasis, dcherla, ViFABdBtaseksuch as those

AR PRI g s g et | s have. bl at ed

doyens7pswpitiatie 15§e§lavaraayws p38cha® vednl sRywmiotddmiprifd a group of MAP
relevant |ncubat|on nmedia. Return plate to |(§Fﬁator

fiftases degigiated 38-94p 35k 3 8-Y RBAB R0 Sliggr Yaiethy 4 Biok (frerp (1996)
IR eyl 19924 @F@'téd%hﬁja&@daﬁ&?oﬁﬂ@ [ﬁis%b?ﬂ-aﬁnﬁfof an'drBra-tNﬁ closely

(or other) A i mredi ately or reeze fo

aelatgq to ppP- “V\lb‘ ownpArng sgAstipeyof @é&@dsyhdbaz pip3s- {5 db%@ﬁthors state that
Lfpme b&ﬂlal’bea%tlazft@d 536 hAh R GoHSdyRikired n CON G &rddl 5@&s, H38-B was

i nhibitor that causes a 5096 ecrease as conpared to a

ooierewially agtiveted by MAR binasgrkénagsse (M@KQB?“W@C@OWU%@@M
?{ag&hﬁﬁddﬂ&&ti s A e.l:{ﬁl et s H@ ?} 1*3%&?3]:1 R 9e hf¥ociated

. ng conditio ocl a anna I on:
Tithghese li@ms.onpounds of fornula (1) or the|r

phiﬁdg@ﬁ %tn{a? ng ley af gcgzteﬂk}iu%h 5@’(&%0%}1?95??%35%3&-@?8 and Stein, B., et
manufacture I cament for prophylacti¢ or

tahef B@éﬂham(@?@@ﬂ%ﬁﬂ%ﬂﬂrﬁmﬁ@, a secmidusgtiforg dfu)ﬁ&rﬁisp3 &p2,
ant ?n%t |3§ C?lro]%lcidl Oﬂﬁ g%‘%g%e ?f: ttg E’napp‘r‘x@%’f s rsegéﬁlseshow evidence
hrat p@ﬂJB ﬁaeﬁvateﬁydquomﬂarﬂmhmw dy;oku{eﬁ)ﬁlﬁﬁﬂnvifbt&nmmmdhhough the

Stron Sepomnden s oty b g2 abgedPt S RSP R Xty e s
ihemroaridaRéletal Bsdfel cdmparded ko/the MO ibidistblistiskie xBitysion of p38-a.
Furthermore, activated transcription factor-2 (ATF-2) was observed to be a better substrate for
p38-PB2 than for p38-a, thus suggesting that separate mechanisms of action may be associated
with these forms. The physiological role of p38-p1 has been called into question by the latter
two reports since it cannot be found in human tissue and does not exhibit appreciable kinase
activity with the substrates of p38-a.

[0059] The identification of p38-y was reported by Li, Z., et al., Biochem Biophys Res
Comm (1996) 228:334-340 and of p38-6 by Wang, X., et al., J Biol Chem (1997) 272:23668-
23674 and by Kumar, S., et al., Biochem Biophys Res Comm (1997) 235:533-538. The data
suggest that these two p38 isoforms (y and 8) represent a unique subset of the MAPK family
based on their tissue expression patterns, substrate utilization, response to direct and indirect
stimuli, and susceptibility to kinase inhibitors.

[0060] The manner of administration and formulation of the compounds useful in the
invention and their related compounds will depend on the nature of the condition, the severity
of the condition, the particular subject to be treated, and the judgment of the practitioner;

formulation will depend on mode of administration. As the compounds of the invention are
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di fferent disease states and syndronmes. Thus,
i nhibition of these cytokines has benefit in
W@ eow08d874 ng and mitigati ng many di seases. ThePCT/US2003/032171
conmpounds of the invention are shown herein to
inhibit a nmenber of the MAP kinase famly variously
call ed p38 MAPK (or p38), CSBP, or SAPK-2. The
activation of this protein has been shown to acconpany
smait mokzatleg theg faret dogvenith e admeinistenedrigipad ndmirisratiér s@mpounding

ause f.or, exanpl e,. tr.eat ment w
R shle R PR o) Exl P B o Bt abletnganspigs. syrups, and the
like. 1Suitablkiftridul bionOfor r3Badatihibtyvition malyAR6 @fc@ide mihdE components such as
of .a nedi canent .tq

dictive of the bjlit Wi de
B dlay g asents @ fika. ORI ING 1 Amsd actiterndgedient n the
A AR QIR Will,be i the Pdhae ¥f %I%Wofdhest@fiﬁﬁxmﬁlﬁf@ﬁﬁﬁtl\&fl&e variation is
heart failure, cardionygpathy, nyocarditis,

Peratiid dependingiopdhegaarisrs Sw&?&%agser%leelmiessuﬁr@ma Bitingmagnesium

gﬁalﬁfearamo@nﬂeaﬁalo@nssme ot Q%P%ﬁd @EQRé S, |BD, rheumatoid
arthritis, rheumafoid spon yI|t|s osteoarthritis,

golR0§1la e eerepayndsesetyt indhe ivention may alse elpdmigistred through
g&ﬂﬁdélwn@s §r°cltl§‘err %ﬁ%ucﬁs‘él@e@nﬂ&s %ﬁl@&l%@ YucH eSHhduB®iSns will include

rome DS) , hronic obstructive
MIMaﬂryt @clb@@sibe paoeRDpf the hompauad gupyebribe mucosa such as

BE%&Q&QBEQ §5@§@mé%¥étlc fibrosis, silicosis,
SsI's, s

nonary SI's, septic shock endot oxi ¢
shide?] Cﬂhammmgladsi ey alepls aiminiggied tapivetik forstym'@hi oomlitions such as

Eﬁ @fagls ao'?gn gérgu gtxoanL ﬁd’eﬁ t(g Sénreglﬁg )the sE t Tﬁgs% mcluc}e lotilons creams,

aracterl z reper
sum;;erasadndphmldedmmesqan bel &ﬁdmmtatddrbarhmp*zmnkﬁ:bdsa n

Dy B THE e RO bt BAomEL S Y SRR R edgavenous,

iimhfahmﬁﬁug@ sup&itanane t:ﬁ impd'ltoﬂbe&djett_ﬁc&]_l,l I‘I@rplcglrﬁ)hrai_ﬁf&hof(y such use are
ondi tions.such a vitis an eitis, .
T S alaio™ R oo S g ea Aush e SIS AP ES or et ity

bo |64]d IAIRAEE fofibiiIRioAS ifcludb Rasal $Hr/6 Aposddial Wr@blaBbisy Sow-release
ﬁ f graft vs. host disease, bone fracture

ufatigns, grshbe lilkes s 8¢ kegyindaeates | ke ost eopor osi s,
18006512 A0 /BB R /MBrnRfiati oS b3 /et 1 éomp%ﬁiﬁﬁlmtdf artik8own formulations

damage, type II dlabetes oyreS|s gsom

isfepnskin Rem, agpacewtical SGiences; atgs %IO%M?%B“%‘;IUPE Gompany,

EMYon, pd ﬂé?ér&f& to tﬂﬁ%&ﬁﬁlqpfoﬁ{mémltl?erdr@ [00571 Wthin
the Iast several years, p38 has been shown to conprise

a [066lp Toe dosages of thegempounds piha inventioagvi depsag og 8 number of factors
Y. | 9

SIS B g el oA B IR ZRE iy o

dosagﬁ?wahwtﬂ@e o0 t1 Qﬁ mg/étg mt@llb@dJeWylghrs pieferabdy from @3)8 =5, mg/hg and

e au{ Edgl); g)fdell 'ﬁ{%\%{ ‘ewg"@%%&g?éé'“ ¥ vaa?;z’ %%v(er depending

pndwmbhénmuwﬁmgue%t@kwnmaudgdmenﬁmepnmﬁmmwd stress,

i 10067 SRS nhE B o da RS Lyt ol iucered o

individual active ingredients, or as mixtures of several embodiments of this formula. In

addition, the inhibitors of p38 kinase can be used as single therapeutic agents or in combination

with other therapeutic agents. Drugs that could be usefully combined with these compounds
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transcription factor 2, thus suggesting that separate
mechani snms for action may be associated wth these
wo 20oae328f0058] Kumar, S., et al., Bi ochem Bi ophyBUR®83/032171
Comm (1997) 235:533-538 and Stein, B., et al., JBiol
Chem (1997) 272:19509- 19517 reported a second isoform
of p38-[3, p38-(32, containing 364 anmno acids wth
73% identity to p38-a. Al of these reports show
éncihdie mataral dihghthpidBeoftiostsroddss pwt&iueiﬂlylpyednfsoﬁdﬁddaﬁiﬂaﬁ\&tiyes,
cyt oki nes envi ronngental stress, alth t he
SR0BHAR B BPT ISR ST SEs Mo PoAn et Solubje peseptors or
PEcepter Rbibh pldtdins@xPétafpSiMehund of dva-ifiane citBldihés, &itikmall molecule
el et al nyscle conpared tqQ the _npre ubiquitous tissue
éy;bt? et 5el 6‘?"55’38‘2’8 ein qygﬂxpﬂ%lowpé\m transgripiop gr translation, or inhibitors

of MaGTelcell Hﬂférefnﬁéﬂdﬁrorgct(vﬁﬁ& 2) was observed to be a
better substrate for 32 than for p38-a, thus

8k iigmpliaghabeesy aklmUéh %@H@ﬁ?@ﬁ%ome @a@m@ﬁ nipgype aed in
ﬂﬁn%Qﬁs' ﬁ\EﬁE’re akb Bthlfaﬁ‘l%%‘rl \{e%?lﬂﬁry uddia thQtYn%’ Al 'sﬁ’ﬁéctsr. ole

0 %‘ has been called into question by the latter
wvi%ab e followingeexpmplesarg dntensied foollwdraterpuhngtdm limjtdhe jvention, and
FrudRESno 8le FHYBLY ﬁé&g{f%cﬂgi]é‘s Kinase activity with

?ﬂeusgbstrafes o? p§§ a : 005 The identification of

p38-y was reported by Li, Z , et al., Biochem Biophys \

Res Comm (1996) 228: 334- 34ﬁk§%§%1ﬂz p38 6 by Wang, X,
et aIP, JBloI Ch%nh 1997) 2 -8_ 23674 and byh

235; 533- 53 %’yrra—lt}@ ﬁﬁfﬁrndxﬁ%ﬂ?—%tpyhaﬁam-tl hﬁ-%%aﬁéﬂ@ 2Q§§16

isoforms (y and 6) represent a uni que subset of the
MAPK fam |y based on their tissue expression
patterns, substrate utilization, respon o direct
and indirect stimuli, and susceptibilitw-to kinase

i nhibitors. [0060] The manner a adni rati on and
formul ati on of the_cgrpound the invention
and their related c«ﬁzﬁund on the nature
of the condition, theseuvet N condition, the
particul ar subject to be treateU and™ he judgnent of
the practitioner; fornulation will depend on node of
adm ni stration. As the conpounds of the invention are
19 WD 2004/ 032874 PCT/ US20034 Qg%}?l smal I nol ecul es,
they are conveniently adm ni d by ora

adm ni stration by conpoundlgg themw th suitable
phar maceuti cal exc nts BPas to pr@vide tablets,
capsul es, syrups, Jand the“ﬁ“ﬁé. j
for oral adninisFrawioﬁ=anC@%so i hl ud
conponents such as buffers, Tlavoring agents and the

i ke. Typically, the amount of active ingredient in

t h§0070] 2,6-difluoropyridine-3-carboxylic acid (1) was prepared by using the method

described by Rewcastle, G.W., et al., J. Med. Chem. (1996) 39:1823-1835.

fornul ati ons
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formulations will be in the range of 5% 95% of the

total fornmulation, but wide variationis permtted
waole@ansbsng on the carrier. Suitable carriers ipPCt/usm®os3/032171

sucrose, pectin, magnesium stearate, |actose, peanut

oil, olive oil, water, and the like. [0061] The

conpounds useful in the invention nay al so be

adm ni stered through suppositories or other

transmucosal vehicles. Typicgldpy such formul ations

will include excipients that facilitate the passage

of the conpound through the nucosa such as

phar maceutjjcal | y accept abl e det er gents. [0062] O The

conmpoung® so be)sadon, ni stere j ca

topi cal conditilons such—as—psorka or_Li x> |

formul atiof i Aterfded®p penetrate the skln Th@seN

i nclude | otions, creans, ]

can be fornul ated by kn0x A

conpounds may al so be administered by injection,

| N¢hga9| NG- &ilﬂh&@f!ﬁ'mﬁ@}carb&&h@%@ Fll?a' 1ar‘g) walaspehasian H&hfbfomethane
i ntraperitoneal 1 njection. ical formul ations fo

Amsaad avas coqledqﬁsn()acf Be thi, a@ &) Airogen 4*@9%&9@1%%6@4%4 taipnyl
Aﬁﬁ)ﬁdé‘g gl §1§9|nﬂﬁél9§}09\5155' TRGEe-Bath atifchfed dldRAhixture was

tern ormul at1 ons | ncl ude nasal Sprays,
IrefhxsdfoaB b Jiheradluent ovas removerdhinrvatusa Jde proghetiiastakemyp in

qpcﬁ’\ &r@'ﬁet‘l%nié? Oqﬁlf)agtﬁ'réﬁrlf? 1cl3 rﬁalthgﬁd %\r Drclbg&gmilfeﬁ@%‘le hydrochloride

ron ma use conmpen
a(?.(l 93<g1<9\lwnm@1) waﬂ aidmﬁ:élowcébsf tha debpiviseRdditioy ofIAIPEA (28.7 mL,

R i enc t. e
F]E%BI Srpn ﬁ was r m%v a%n{l th% 1&%&&th %e fsg&[eh’ é:e ﬁ'}ﬁetil Ror an additional 2 h
raaRalThe &:aa:tmmtmmmra Wastdmered fiito Wa@O0&6] thd bigaio Qa{gesascséparated The

th onpo of th t|on er .

oo BT Tt enigad VU PR B P P Stganic

gdﬁltl@itﬁﬁfas dried oser b&dhum\sematé hatevagonaed| The, redihe WEIphtyﬁmcai a column
sage utilize 0.001-100 total body wejght.,

SR e st oy sisiesignee QR0 St gy % vietd 23,58

afpetétdeflred bramittk 9-CMS:m35 Kg+1 The dose regimen will vary,

however, depending on the conditions being treated

and the judgnent of the practitioner. [0067] It should

be noted that the conpounds @tepfOrmula (1) can be
adm ni stered as individual active ingredients, or as

m xtures of several enbodlnents of this fornula.

addltlpn, t he |nh|b tors of,@§8 kinase can be sed as

single ape-tls a or_in_cb ti

ot her t ,~e ;:gsfzﬁ\Dnugﬁ{thgﬁggig;gj;g us %H
2

conbi ned mnth t hese' cofpolinds 20 WO 20047037874

PCT/ US2003/ 032171 o
[0072] (2,6-Difluoro-pyridin-3-yl)-[4-(4-fluoro-benzyl)-piperidin-1-yl}-methanone

(23.58g) was dissolved in methanol (120 mL) in a sealed tube. This was cooled in a dry ice-
acetone bath and a stream of ammonia gas was passed through the solution for about 5 min
after which the reaction vessel was sealed. The mixture was heated in an oil bath at 60°C for
20 h. The solvent was removed in vacuo and the residue was dissolved in dichloromethane
and washed with water. The organic layer was dried over sodium sulfate and evaporated. The

residue was purified on a column of silica gel eluting with ethyl acetate-hexane (50-70% ethyl
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i nclude natural or synthetic corticosteroids,
particularly prednisone and its derivatives,

woreeoBsnal anti bodies targeting cells of the Pouea®03/032171
system anti bodi es or soluble receptors or receptor
fusion proteins targeting i nmune or non-i nmune
cytokines, and small nolecule inhibitors of cel
di vision, protein synthesis, or nRNA transcription or
ke8| gpddief). TOE sécdhd Miajop fractiol Corntaindd e &¥irkd isomer (5.98 g, 25 %).
giffer ntiatjion or activation. [0068] As inplied

'} ﬂﬂﬁbhgh t he conpounds of the invention may be

used in humans, they are also avail able for
veterinary use in treating agkﬁﬁi subj ects. [0069] The
foll owi ng exanples are inten o illustrate but not
tolimt the invention, and to illustrate the use of
the above Reactio® Schenes. Exanpl e 1 Preparati ¢ of

1-{5F 4- Fl I) legy&giQe-l-carbonyll 6- net
pyrrolo riFdi T ng- -pyrroli <J A -

2-dione DOO F O 501 %PB% NN H Step Aoa) ']'_DANHZ
o THE HO F N F b) COZFNF[OO?O]

oy S8, (SRR HoREs L PRl R ol fin: Lyl methanone
G §6 g, 16t7 rainol) whs tdkenlin n@tthawp] (60 999) Pa@ssig@-abutegde (9212,\86)5 mmol)
%ﬁé&ﬁ%ﬁﬁ tAhe m@(&éﬁ%&%ﬁ&%@ﬂ% h. %thg Pneﬁlagoleas 'FQlAveh uﬁﬁer reduced

pressure and the residue was extracted from water with ethyl acetate. After drying over

sodium sulfate it was evaporated and the residue was purified on a column of silica gel with
ethy! acetate-hexane (50-70%, gradient) as eluent to yield 5.46g (90%) of the desired product.
LCMS: 344, M+1

Step E
0
NalO ~
\[::l\/li:) H, SM; ? N” NH,

[0074] (6-Amino-2-methoxy-pyridin-3-yl)-[4-(4-fluoro-benzyl)-piperidin-1-yl]-methanone
(5.44 g, 15.86 mmol) of was dissolved in dry DMF (70 mL). Todine (3.23 g, 12.70 mmol,
0.8 eq.) was added followed by sodium periodate (1.36 g, 6.34 mmol, 0.4 eq.). The mixture
was heated at 50°C under nitrogen with stirring for 4.5 h. It was then poured into water and
extracted with ethyl acetate ( 3 x 100 mL). The combined extract was washed with dilute
sodium thiosulfate solution to remove the excess iodine. The ethyl acetate extract was dried
over sodium sulfate and evaporated. The residue was purified on a column of silica gel eluting
with ethyl acetate-hexane (20-40% ethyl acetate, gradient) to yield 6.46g (86.8%) of the
desired product. LCMS: 470, M+1
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FNFDb) FNF FI1 NH 110511 [00711
2,6-di fl uoropyridine-3-carboxylic acid (13.14g) was
waompesmsed i n di chl oronet hane (200 nL) and waBRCT/0S1008/032171
to OC. To this, under nitrogen atnosphere, was added
thionyl chloride (30.14 m, 413.2 mol) dropw se. The
i ce-bath was renoved and the m xture was refluxed for
3 h. The solvent was renoved in vacuo. The product was
taken up in dichloronmethaneStp® nl), stirred in an
i ce-bath and 4-fl uorobenzyl pi peri di ne hydrochl ori de
(20.93 g, 91 mmol) was addedyfol | owed by the dropw se
addi ti on of DI PEA (28 7 m., j165.3 mmol). ThIS &

reno : , nd'Gstir Fi '
an ad & act i J\
pour ed™~ nt0 et ed” aNd WNwg o g c | ayef” We pa FATN

The water Iayer'mas further ex racted with | H
di chl oronmet hane (100 ni). The combi ned organic =
ex {0036} <6-Rasinetpiied-2omethoxyoplyrisin- le)f[ét(éﬂan@-l@mﬁbmmrehn-l-y1]-

e |
S 8 L R S ) St 95
aﬁéftrmhel) wgs aidheémtd)thet wixpire was Q@)lﬁﬁg an ge-bathe Todkis maxgure was added
E;cg)gv:ils%}gnﬂfégﬁrscigeg %Sefyl %l?tlénd?éf (8%7@19 80mm§l) N Ary I}Jﬁ% (EO }nLEI After the
_@&(_jiﬁexDitﬁel icbah pyy ﬂenhbmd&nylsbifr[ngc()lﬂimbdmﬂﬂ“ bemmﬂe) 2@h p&he solvent
Ir)p%% Ee_é%o d {anicge reﬁ.ﬂseg pﬁes%lg'%%lgﬁg% eﬁ%ya eéwasliﬂﬁ'gl uﬁ% wg%gimd Oextr%cted with
dictifoyorhé&kane QZ;:] Kt100 ﬁl]it)ﬁﬂ“hle a:ml;medsdxtrmwg{e deiedhavet sodiyms sulfate and

t ol utl a
SFghelficihd he sdbF S pistiedon caliBi 5l a9l insty i eyt

he:adne d 40-70%B Rt bceﬁ&l; Bradlent® &Gitiars 912 %%%)Td’f €hesdekiv@I Product.

was rennved in vacuo and the residue was dissolved in.
émet hane and washed with water. The or gani c

| ayer was dried over sodium sul fate and evapor at ed.

The residue was purified onégggglunn of silica ge

eluting with ethyl acetate-h (50-70% et hyl 22 WD

2004/ 032874 PCT/ US2003/ 032171 acetate, gradient). The

second najor f@action contﬁjned the desired isoger &M%
i\ N A Pd(PPh3)2Clz \Q\/Q

| CHzClz

[0076] N-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl]-3-iodo-6-methoxy-pyridin-2-yl} -
acetamide (4.9 g, 9.59 mmol) was taken in dry dichloromethane (100 mL) and TEA (1.6 mL,
11.51 mmol) was added. The mixture was cooled in an ice-bath and Pd(PPh;),Cl, (35 mg,
0.05 mmol) and Cul (19 mg, 0.10 mmol) were added. To the stirred mixture was then added
dropwise trimethylsilyl acetylene (1.49 mL, 10.55 mmol). The reaction mixture was removed
from ice-bath and stirring continued for 20 h at RT. The reaction mixture was filtered to
remove the solids and the filtrate was evaporated to dryness. The residue was purified on a
column of silica gel eluting it with ethyl acetate-hexane (20-50% ethy! acetate, gradient), to
yield 4.24g (92%) of the desired compound. LCMS: 481.
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LCMS: 332, M+ 1 Step DOO F N/ I K-OBu F I nNNH2
F N NH2 McOH [ 0073]

W@ 800032804+ 2- f | uor o- pyri di n-3-yl)-[4-(4-fl uor o- benpyiop3/ 2171
i peridin-1-yl]-nmethanone (5.86 g, 17.7 mml) was taken
in nmethanol (60 nL). Potassiumt-butoxide (9.9 g, 85.5
mol) was added and the m xture was refluxed for 6 h.
The net hanol was renoved under reduced pressure and
the residue was extracted fregpwater with ethyl
acetate. After drying over sodiumsulfate it was
evaporated and the residye was purified on a colum of
silica gel with ethyl geetate-hexane (50-70%

gradi ent) as eljuent tpfyleld 5. 74681 (9Qg@ of the 9
deS; pr g o 344, MH—Step W%
Nal0 ol )QVFZ [B874] N
( 6- An1no 2 netbeprymldln 3-yl)-[4-(4-fluoro- benzyl) H
pi peridin-1-yl]- nethanone (5.44 g, 15.86 mmol) of was

di dj 70

71 S8 - Pl et Mo hiMob iodelona®s 101 o

trim&bylsj} anﬁlethétnyrhmhdm&-ﬂl}emet)imld'E lie241g, )&&mmol)vm dissalvezidin dry THF
nd t I i. 4 .

Ao afr iR Rl A b dPl {19 ol 6 WD was

ad@aﬁage ltl(e ndxtirelrOfux@l with Tskifring dodd meﬂlesntvéﬁt&ﬁas\AaﬁOM&ih@d reduced

W t 11 Ul e

- go0di um t hi.osu] fate solu n.t
Siastet b sead S Takeh F Mtk et asied il et g 075 mL).
awe ch)rﬁﬁgédﬁih&été tvlaﬂeemam fdv@‘éiétﬂﬁ)fl ahletk anlﬁheap’oﬁﬁdzdi UEheVersSdue was
purirtie on a olumm .o Sl 1,1 C, el ut
QE%f etin ar‘?@'%g'ﬁé’% ihign aedoplwing,i Wlﬁb%bbﬁﬁ%etata %ﬁ(’;gbt/beth% acetate,
?a@heeh)% ¢ A f&%de@lfred&saucdqmmgphm,rmmct LCNE:
70 M1 23 2004/ 032874 PCT/ US2003/ 032171 Step F O

Step 1

F )%Iit1j> a) (COClI),
F
N
N CHzcb
O
[0078] [4-(4-Fluoro-benzyl)-piperidin-1-yl]-(6-methoxy-1H-pyrrolo[2,3-b]pyridin-5-yl)-

methanone (368 mg, 1 mmol) was dissolved in dry dichloromethane (5 mL). It was cooled in

I

Iziii

an ice-bath and oxalyl chloride (4.5 mL, 2 M solution in dichloromethane) was added. The
mixture was stirred for 1 h at 0 °C and for another 4 h at room temperature. It was evaporated
to dryness, redissolved in dichloromethane and treated with pyrrolidine (3 mmol). After
stirring for 30 min, water was added and the product was extracted with dichloromethane (3 X
25 mL). The combined extracts were dried over sodium sulfate. After evaporation of the
solvent, the product was purified via radial chromatography using chloroform-methanol (0-3%

methanol) to yield 340 mg of the desired product. LCMS: 493, M+1.
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/"1 FNaNNH2 | ACl F NO pyridine 0 OCHCI2 NIN
[ 0075]

W@ 800403280+ 5- | 0do- 2- met hoxy- pyri di n-3-yl) - [ 4- (4pd1/Us2003/682171
enzyl ) - pi peridin-1-yl]- methanone (6.46 g, 13.8 mmol)
was taken in dry THE (100 nL). Pyridine (1.7 niL, 20.7
mol ) was added and the m xture was cooled in an
ice-bath. To this mxture was added dropw se under
ni trogen acetyl chlorlde (1E mﬁg 218 mmol ) in dry THE
(10 t d h

and s

eparatio ! bepz - G be
sol vent  wagyf @pgﬁd]gynaﬁﬁrs fl}’-ﬂ@ﬁlﬂn@ﬂﬂsﬁwoeacéﬁﬁhdehe
resi due was taken up In water and extracted with
di chl oronet hane (3 X 100 nlL). The conbi ned extracts
were dried over sodiumsulfate and eaapq&ated The
resi due was purifi a gel eluting
with ethyl acetate- yl cacet at e,
gradient) to yield e desired
product. LCMS: 511. Steép F a~G Me3Si =/

07

N O FN/ O Pd(PPh3)2C12 ONHT / O\N H Kk
! -(4- .
N L PR s isemg s dsprd Erenmel Bsign | g g Fror
@en&ybﬂﬁﬂmﬁm—pyi]-i(ﬁi-irmﬂﬁxy-ll}l pyaoE»[ZaBFb}isndxﬂl Dylyrmethabéhe and
k n.in.dr lCh| 100 nL) and
% {”im%g'mfﬁ‘y afnjing for R%S(ﬂ d"Wa g?rﬁ'ﬁé m xture was

cooled in an ice-bath and Pd(PPh3)2CI2 (35 mg, 0.05
mol ) and Cul (19 ng, 0.10 re added. To the
stlrred n1xture was then ad &ﬁ%¥ﬁ

reactlon n1xtu§§ﬂo fr (ggtgtggle
stirring cont

m xture was filtered to renpve the solids and the
filtrate was evaporated to dryness. The rési due was

purified on a colgm of silica gel elutiMg it with
et hyl acetate-hexaﬁ?iijf;iffﬁpﬂff%ii%%?ag§, gradi ent),
to | N

o] “ N

N R

[0080] Prepared using the same method described in Example 1, Step I using [4-(4-Fluoro-
benzyl)-piperidin-1-yl]-(6-methoxy-1H-pyrrolo[2,3-b]pyridin-5-yl)-methanone and
substituting methylamine for pyrrolidine. LCMS: 453, M+1.

26



yield 4.24g (92% of the desired conpound. LCVS: 481.

24 WD 2004/ 032874 PCT/ US2003/032171 Step HO F O Sm
waBAHoBR28MNE\ THE NN NHONH [0077] PCT/US2003/032171

N-{5-[4- (4-Fl uoro-benzyl)-pi peridine-|

- car bonyl ] - 6- met hoxy- 3

trinmethylsilanylethynyl-pyridin-2-yl}-acetamde (4.24

g, 8.8 mol) was dissolved in dry THE (50 ni).

Tetrabut yl ammoni um f | uori deEfaiidlsdl ution in THF, 17.6

., 1171‘ O]

V\A t h B/ Al) C} ’, | - = A &

reduce (ibvrr@lbmiSblTD@rldmd ﬂh-e (8 -airdmovmﬂldtrakeh-ethaneﬁvaﬂehone

and extracted with dichloronethane (3 x 75 nL). The

conbi ned extracts were dried over sodium sg,l_ﬁate and

evaporated. The residue was puri fi ed in & colum of

silica gel, eluting it with ethyl Stat exane

(20-50% et hyl acetate, gradignt) toyyi 2.79 of the

desi red product. DEMR. 368 N OOOF

a) (CoCl)2 F O -11 HQD)ONHCNHI

[0078] N

[ 4- (4-Fl uor o- benzyl ) - pi peri di h I -yI ]H (6- met hoxy- | H pyr

rol o[ 2, 3-b] pyridin-5-yl)- nmethanone (368 ng, | mmol)

vva{i)OGl]s Podpared using teysarde oikthod desetibealne E¢Enptt ), Stept 1 wsang [4 -(4-Fluoro-

b?ol ﬁlﬂﬁ%‘ﬂm ylaf% @{QM d oxs’i i’% bfpg dgieasqﬁ)r&xethanone

walstisiting B-&de‘bmypyﬂrolidlﬁﬁt fo@pﬁrcﬂtdlhef wCMSOONM+U h at r oom
tenperature. It was evaporated to dryness,

redi ssol ved in dichloromethane and treated with
pyrrolidine (3 mol). AfterExample$ing for 30 nmin,

wat er %ﬁarﬁﬁ&e& 2a&d [4t (Q F1RrE géh%'l)%%rigﬁ%-rl Q:%Fb%gvl%mthoxv-

di chl oromet mane
lH-pvrrolo[Z 3 b]pvrldm 3-y1}-N-(2-hydroxy-ethyl)-2-oxo-acetamide

QO

[0082] Prepared using the same method described in Example 1, Step I using [4-(4-Fluoro-

N\/\OH

¥

Z
Iz

benzyl)-piperidin-1-yl]-(6-methoxy-1H-pyrrolo[2,3-b]pyridin-5-yl)-methanone and
substituting ethanolamine for pyrrolidine. LCMS: 483, M+1.
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25 nL). The conbined extracts were dried over sodium

sul fate. After evaporation of the solvent, the
we@emdosas7awas purified via radial chromat ogr aphpCTes1993/032171

chl or of orm met hanol (0-3% nethanol) to yield 340 ng

of the desired product. LCMS: 493, Mtl. 25 WO

2004/ 032874 PCT/ US2003/ 032171 Exanple 2 Preparation

of

2-{5-[ 4- (4- Fl uor o- benzyl ) - pERRRRIEOne- | - car bonyl | - 6- met

hoxvpt 5 atﬁ)nroY N-Ethyl-2-{5-[4-(4- uro-benz 1)-piperidine-1-carbonyl]-6-methoxy-

same method described in Exawple 1, Step I u5|ng

[ 4- (4-Fl uoro- benzyl)-piperidin-1- yI] (64met hoxy-1
H pyrrol of 2, 3- b]p%r|d|n 5- yI)Onethano‘e Brd”
substituting di met\ykam ne f ol pyrroladine. LCMS: 467,
Mtl. Exanple 3 Pre At i

D P8
hoxv-1H pyrrolo [2, 3-bl pyrldln'% yh }
- N- net hyl - 2- oxo-acetamide ONH F ONO O N H[0080]
Pr qo@83¢ oPra;sdrdalglstn@ehesaﬂie meeiod @escriestiniBxedplen, Stépmpdige [4-(4-Fluoro-

usi 4- E| uor L.
RRBp P IE b ety BeomsloR A Iesridhy bmsitsnenagng,
r suBKtifutig Y etylBeh laiiad for pigbolidied LOMSHASNOMAEL hy| ami ne
for pyrrolidine. LCM5: 453, Mrl. 26 WO 2004/ 032874
PCT/ US2003/ 032171 Exanple 4

Example 7
Preparation of 2-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl]-6-methoxy-1H-

pyrrolo[2.3-blpyridin-3-y1}-2-0x0-N-pvrrolidin-1-yl-acetamide

-N
0 HN
(0]
\©\)1;’ )
N

[0084] This compound was prepared according to the procedure in Example 1, Step I using

n

pyrrolidin-1-ylamine in place of pyrrolidine. M+H"(508).

Example 8
Preparation of 2-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl}-6-methoxy-1H-

pyrrolo[2,3-b]pyridin-3-yl}-2-oxo0-acetamide




Preparation of
1-{5-[4-(4-Fl uoro-benzyl) - pi peridi ne-I-carbonyl | -6-net
Wb eoo4i08287pyrr ol o[ 2, 3- bl pyridin-3-yl }-2-(3-h PCT/US2003/032171
droxy-pyrrolidin-1-yl)-ethane-1,2-dione OH NJ O NI
O ~ NH[0081] Prepared using the sane nethod
described in Exanple 1, Step | using [4-(4-Fluoro-
benzyl ) - pi peridin-1-yl]-(6-nmethoxy-I1H pyrrol o[ 2, 3-b] py
ri ?035]5 de}ireﬂﬁlidb&lmg’l@ftlﬁa’lﬂ'ocﬁiuﬁél&iﬁ 'gkaiﬁ;ilélg, Step I using ammonia in place
3- hydroxypyrral jdine for pyrrolidine. LCVS: 509, Mtl.
ek ayfmliding: Kﬂﬁéﬁé‘%gl-i on of
2-{5-[4-(4-Fl uoro-benzyl) - pi peridine-1
-car bonyl | - 6- net hoxy- 1
H pyrrol o[ 2, 3- bl pyri di n- 3- ympég hydr oxy- et hyl ) - 2- oxo
- ac Pr@atation bf NIELKY1-OH 5-[N-(D flubrodbentz§ 1 Bpigeriditd- Bparberty 16 mathoxy-
t he sane net hod, descr|i geqd f’pn. 3 16 Step.,l using
[ 4- (4- Fl uor o- bHRyarelobe.ashipyridin Spvli-cioxo-aectamuide o\ 1
H pyrrol o[ 2, 3-b] pyri di n-5-yl ) -nmet hanone and
substituting ethanolam ne for pyrrolidine. /LCVMS: 483,
Mrl. 27 WO 2004/032874 PCT/ US2003/ 0321 78N"Exanpl e 6
Preparati on of 0
N- Et hyl - 2- {5-[ 4- ( 4<f I  pgri d?ne-1 - car bony
[]-6-methoxy- | Hp iginy3-yl }

[0086] Prepared according to the procedure in Example 1, Step I using ethylamine in place
of pyrrolidine. M+H"(467).

Example 10
Preparation of 1-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl]-6-methoxy-1-methyl-

1H-pyrrolo[2.3-blpyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1.2-dione

.

0 (0]

()
Lo
SN~ N

N

Step A
O
F _ a) KOH 9
T LT LoD
N b) CHal
? N ’r:l‘ acetone (l)\N N\
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O N H [00831 Prepared using the sanme nmet hod descri bed
in Exanple 1, Step | using [4-(4-Fl uoro-
whanzysR74i peri di n-1 -yl ]-(6-nethoxy-I PCT/US2003/032171
H pyrrol o[ 2, 3-b] pyri di n-5-yl ) -nmet hanone and
substituting nethylethylamne for pyrrolidine. LCMS:
481, M+ . Exanple 7 Preparation of
2-{5-[4-(4-Fluoro-benzyl) - pi peridi ne-1-carbonyl ] -6-net
hopop8TIHT o pysblutbdrodi] 434 lupya-beahizyl)- Brpylhdl}l 1-y1]-(6-methoxy-1H-pyrrolo[2,3-

RS '%‘gﬁ‘%l“"ﬁ%:@""%%ﬂ&f{w et Eraddhize beg agnbn in

bR AR SREAE €15 ML FvaYHAl&] ibdonRétdde (96482, 10675 mmol) at 0 °C. The
pyrrolidin-1-ylamne in place of pyrrolidine.

freHiqnapigiure wasafmed tcBR’bpl@}ygIragg,s%e%qvemlght The solvent was removed,
ﬁn({ e [re%ld(néf whl H@a‘iéﬁ »QWM!:r)anQ 'eﬂ?efcieq'vﬂﬁl [%tOQ@r BROYdrhbifsd B Lanic layer

oxy- | rrol o[ 2, 3-blpyridin-3-yl

was tyx&ltle@wet bringidricdl agdxongentmated) Thy risidye veas pygified by chromatography
7 0

899%%%? §1Eﬁn§&7% b'&r?,géglze! B elr 1#0%(991%?11&%& gﬁ)ﬁ&& 100 mg (98% yield)

ammhltfmqhd M*aH:é382bf pyrrolidine. I\/H—H(439) Exarrpl e 9

Preparation of

N Et hyl -2-{5-[4-(4-fl uoro- benzyl) pi peri di ne-1-carbony

I'I-6-nethoxy- IHp, Step B

rrol o[ 2, 3-bl pyridi n-3-yl }-2-0oxo0-acetan de O HNI

% a) (COCI) o
\

[0088] To a solution of [4-(4-Fluoro-benzyl)-piperidin-1-yl]-(6-methoxy-1-methyl-1H-

pyrrolo[2,3-b]pyridin-5-yl)-methanone (100 mg, 0.26 mmol) in anhydrous CH,Cl (15 mL)
was added oxalyl chloride (0.52 mL, 1.05 mmol, 2 M in CH,CL,) at RT. The reaction mixture
was stirred for 4 h. The reaction mixture was concentrated under reduced pressure. The
residue was dried under vacuum for 1 h and dissolved in CH,Cl, (15 mL). An excess amount
of pyrrolidine (74 mg, 1.04 mmol) was added to the reaction mixture. After stirring for 1 h, the
reaction mixture was treated with water. The organic layer was separated and washéd with
brine, dried and concentrated. The residue was purified by chromatography on silica gel
eluting with CH,Cl,:MeOH (95:5) to give the desired product (70 mg) in 53% yield as a white
solid. M+H'(507).

Example 11
Additional Compounds

[0089] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 10.
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FO Np~NN H [0086] Prepared according to the
procedure in Exanple 1, Step | using ethylamne in

w@b@a®3sf4 pyrrol i dine. MtH+(467). Exanple 10 PCT/US2003/032171

Preparation of
1-{5-[4-(4-Fl uoro-benzyl ) -pi peridi ne-|-carbonyl | -6-net
hoxy-1-nmethyl - 1 H pyrrol o[ 2, 3-bl pyridin-3-vl}
-2-pyrrolidin- | -yl-ethane-1,2-dione 0 OOF O
101",00 NN Step A O '

rol o[ 2 b1 DY ZyN) - net hanone o0~1D, 00.
and ground KOH (176 ng, 1.36 mol) in anhydtous
acetone (15 nL) was added i odonet hane (96 ng, 0.675
nmmol) at 0 C The reaction mxture was warnmed to RT
slowy and stirred overnight. The solvent was renoved,
and the residue was trpeat®d with water and extractgd
with Et QAc. TheGconbin rgani c | ayer wasOwashed

d donc@nt rBted\ The
on m!m a gel i
ive the desired proddc

it
ExXe . N. . \rrg
(98% yield) asla white solid. MH+(382).
HO .
o o]
0]
AU GH e
NS
N
7N
Example 12

Preparation of 1-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl]-6-methoxy-1-

methoxymethyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-2-pyrrolidin-1-yl-ethane-1,2-dione
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Step BO Fa) (COCl)2 N/ F NCHZOOZ ONN Nb) ON
CNH I [0088] To a solution of
WO 4004438uor o- benzyl ) - pi peridi n-1-yl]-(6-nmet horRgF/UST083/082171
yl -1 H pyrrol o[ 2, 3-b] pyri di n-5-yl)-nmet hanone (100 ny,
0.26 mmol ) in anhydrous CH2C12 (15 nL) was added
oxalyl chloride (0.52 nL, 1.05 mmol, 2 Min CH2Cl12) at
RT. The reaction mxture was stirred for 4 h. The
reacti on m xture was concent S@ped under reduced
pressure. The residue was dried under vacuumfor | h
and di ssolved inyCH2C12 (15 nL). An excess anobunt of

pyrgolidine (74 1. 04 mglcpHnas added to the 9
reac @ m xt UNé.
r eacti gpim JFe

NSt i Lu_ng_i.or t he
at etsj ch,OtH @At e he org ANi
| ayer was separa?ed anti washadtong t h  br | dri ed nd\l

concentrated. The residue was purified by o
chromat ography on silica gel eluting with CH2C 2: I\/Ie()—|
(95:5) to give the desi red product (70 ng) in 53%

yi Eﬁ(ﬁﬂgsf o Mﬂt&)ﬁ of ﬁuor%kﬁ'i%ﬁ%@erldﬁXﬁWJ(@nﬂ:&mxy 1H-pyrrolof2,3-

It npoun 0089 e synt hesi s of
fbdwrndm -ﬁgl)myﬂmgrr@dé%ma, bt maehiasdigourd KQHy(1hmged mmol) in

et 4 o FERBUBEMET] Fhlphacysglp SRR Q. T reaction

\mituFe Whs@/arfed\ioNR Ts1ddv Iy d0d @iréd@vemight. Fhd solveht was@moved, and the

residue was treated with water and extracted with EtOAc. The combined organic layer was

washed with brine, dried and concentrated. The residue was purified by chromatography on
silica gel eluting with EtOAc:hexane (1:1) to give the desired product 130 mg (77% yield) as a
white solid. M+H'(411).

Step B
o N
PO
N N \©\)© N
O\ E: o

[0091] This compound was prepared according to the procedure in Example 10, Step B.
M+H'(537).

Z

S

N
N

—

Example 13
Additional Compounds

[0092] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 12.
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NF\ I NI O 0O~-NNNN HO ON OFO N ONN
Exanpl e 12 Preparation of

wa 24034062874 4- Fl uor o- benzyl ) - pi peri di ne- | - car bong¢T/Au82002032171
hoxy-1- methoxymethyl- | H pyrrolo[2, 3-b]pyridin-3-yl
}-2-pyrrolidin-1-yl-ethane-1,2-dione N OO FO NO
N N 31 WO 2004/ 032874 PCT/ US2003/ 032171 Step A O N
F a) KOH Nz~ N O N N b) CH30CH2CI F O H acetone O N N
[0090] To a solution qf NHz o HNT
[4-(4-Fl uoro-be [
r olfa - blep Kj
mol ) dgoud O—|I(14rrg,
aceto tled MOM chPerde (82 00, N1 1)
at 0C. The reaction mXture was warmed to RT sl owly
and stirred overni ght O\The sol vent was renobved, a?l\d
the residue was treatéd with water and extracted with
Et OAc. The conbi ned orgagic |ayer was washed with
brine, dried and concep trut’ed The residue was

purified by chrw on w\/
" O
N N

\ N\
N
g g
\ \
H ?j
o N
(0]
m ;

N
O)

\

Example 14

Preparation of 1-{1-Amino-5-[4-(4-fluoro-benzyl)-piperidine-1-carbonyl]-6-methoxy-

1H-pyrrolo{2,3-b]pyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1,2-dione
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silica gel eluting with Et OAc: hexane (1:1) to give the

desired product 130 ng (77%yield) as a white solid.
wORGHO3E1Y) . Step BO F a) (COCI)2 F O N O N PC™MUIS2003/032171

CH2CI2 NI N I \ b)) ON O CNH O [0091] This

conmpound was prepared according to the procedure in

Exanpl e 10, Step B. M-H+(537). Exanple 13 Additi onal

Conmpounds [0092] The synthesis of the follow ng

conmpounds can be carr| out in a manner simlar to

the procedure descri be n Exanple 12. 32 V\D

2004/ 032874 PCH U828 032171 O NH2 O HNC F
N / O NNOQO F O O
F O N O ON N N N HO HO h P

N N
| NH,

-Z

[0093] To a solution of 1-{5-[4-(4-Fluoro-benzyl)-piperidine-1-carbonyl]-6-methoxy-1H-
pyrrolo[2,3-b]pyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1,2-dione (76 mg, 0.154 mmol) in DMF
(10 mL) was added 2,5-dinitro benzohydroxylamine (40 mg, 0.2 mmol) and K,CO; (43 mg,
0.308 mmol). The reaction mixture was stirred at RT for 6 h, then treated with water (20 mL).
The resulting mixture was extracted with EtOAc, washed with brine, dried (Na,SO4) and
concentrated. The residue was purified by chromatography on silica gel eluting with 2%
MeOH in CH,Cl; to give 57 mg (73%) of the desired product as a white solid. M+H*(508).

Example 15
Additional Compounds

[0094] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 14.
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ON OF ONON N Exanple 14 Preparation of 1-{

1- Am no-5-[4-(4-fl uoro-benzvl)-piperidine-I-carbonyl| -
W®200mbbaszd/ - 1H pyrrol o(2, 3- bl pyridin-3-yl PCT/US2003/032171
-2-pyrrolidin-I-yl-ethane-1,2-dione ~NJ OF ON O ~N
N NH2 33 WD 2004/032874 PCT/US2003/032171 O'_ ON
OO F)\ FO NNNONNI NHI NHZ [0093] To a

sol ution of o

1-{5-[4-(4-F uoré)- benzy! ) N®peri di ne- | -carbgnyl 1-6

| Ul anmi ne (49 ny;” 072 afoNy ahd
K2CO8 (43 g, 0.308 M), The reaction mkture wii:
stirred at RT for 6 h, then treated with water (20

m.). The resulting mxture was extracted with Et OAc,
washed with brine, dried\(Na2SO4) and concentr at ed.

The residue was purifigd BY chromat ography on silioa r!,\/
gel eluting with 2% in CH2C12 to give®57 ny

|
| N
0" >N N

poNR
NH,

.
o o}
o)
T
0" SN N
I NH,
Example 16

Preparation of 1-{5-[4-(4-Fluoro-benzy)-2R.5S-dimethyvl-piperazine-1-carbonyl]-6-

methoxy-1H-pyrrolo[2,3-blpyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1,2-dione
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Exanpl e 15 Additional Conpounds [0094] The synthesis

of the foll ow ng conpounds can be carried out in a
worenaes2834 mi | ar to the procedure described i npErasrmog032171

14. 34 WD 2004/ 032874 PCT/ US2003/ 032171 O NH2 O HN F

N/ I \VOFN/ I \ O O-NN/ O~-NN% NH | NH2 O
OOON \N F\ NOF NO ONNNN% NH2 NH2 HO
h ON OFO NONN NH2 Exarrple 16 Preparation of
1-{5-[ 4- (4- Fl uor o- benzyl ) - 2RS&8Ai et hyl - pi per azi ne- | -
ca rbonyl] 6- met hoxy-1 H pyrrol o(2, 3-bl pyridi n-3-yl }
-2-pyrrolidin-1 -yl-ethane- rJ\Z di one

Sy O A

TBTU :
TEA :
DMF

[0095] To a solution of 2,6-difluoropyridine-3-carboxylic acid (4.16 g, 26.2 mmol) and
4-fluorobenzyl-2S,5R-dimethyl piperazine (4.8 g, 21.8 mmol) in dimethylformamide was
added TBTU (10.5 g, 32.7 mmol) followed by triethylamine (9 mL, 65.4 mmol). The reaction
mixture was stirred overnight at RT and then poured into ice water. The precipitate formed
was filtered and dissolved in dichloromethane. Two scoops of silica gel were added to the
solution. The mixture was concentrate under reduced pressure. The residue was dry loaded on
silica gel column eluting with EtOAc:hexane (4:6) to give 4 g (42%) of the desired product as
a white solid. M+H'(364).

Step B

Q o
sVess "R s¥sps!
N\) F7ON"F  MeOH N\) F7 SN NH,

[0096] Ammonium gas (2 mL) was condensed and added to a cold solution of

(2,6-Difluoro-pyridin-3-yl)-[4-(4-fluoro-benzyl)-2R,5S-dimethyl-piperazin-1-yl]-methanone

(2 g, 8.26 mmol) in methanol (20 mL) in a Parr pressure reaction vessel at —78°C. The

reaction vessel was sealed immediately and warmed to RT. The reaction mixture was heated at
60°C overnight and cooled to —78°C. The reaction vessel was opened and the reaction mixture
was then concentrated. The residue was purified by chromatography on silica gel eluting with
EtOAc:hexane (1:1) then EtOAc:hexane (4:1) to give 750 mg (25%) of the undesired
regioisomer, followed by 800 mg (27%) of the desired product as a white solid. M+H"(361).
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OO FONONN H 35 W 2004/032874

PCT/ US2003/ 032171 Step AOF NHO N FHO/ FNF
wapoworsi F TEA DMF [ 0095] To a sol ution of PCT/US2003/032171

2, 6-di fluoropyridine-3-carboxylic acid (4.16 g, 26.2

mol ) and 4-fl uorobenzyl - 2S, 5R-di net hyl pi perazi ne

(4.8 g, 21.8 mol ) in dinethylformam de was added

TBTU (10.5 g, 32.7 mmol) followed by triethylamne (9

m., 65.4 nmol). The reactionStepiGture was stirred

overni ght at RT and then poured into ice water. The

precipitate fogneg was filtered and dissolved in

di chior t han WO scoops of Silica gel e
to the | ut(i ony xtur r
reduce yubé due was d?ﬂizgg%

silica gel colam eI uti ng ‘wi MROEt OAC: .

give 4 g (42% of the deS|red product as a mhlte

solid. MrH+(364). Ste MOH | /| N |

3 EORT Pt -] CARoH? T Qhyas idse o aaigtion of (6-Amino-2-

@931@%&51@& ﬁ?ﬁ-[@?ﬂﬁ\%r& 9er?zy9@|Rd5§@iHé¥HyP-B1 &hzin-1 -yq-methanone (1.6¢g,
fl uoro-pyridin- -quoro benzyl)-2R 5

3 M,m@@lhyﬂ anhydseipsgpgthangl ()lg}nlﬁ@{ R’%n dhgreaction mixture was refluxed

overnight and then concentrated. The residue was treated with water and the resulting mixture

was extracted with EtOAc. The combined organic extracts were washed with brine, dried and
concentrated. The residue was purified by chromatography on silica gel eluting with

EtOAc:hexane (2:1) to give 1.3 g (79%) of the desired product as a white foam. M+H"(361).

Step D

i . : A P
2
VI, e U
N\/) SN ¢ 07 "N” "NH,

NH,  DMF Eo

[0098] Method 1: To a solution of (6-Amino-2-methoxy-pyridin-3-yl)-{4-(4-fluoro-
benzyl)-2R,5S-dimethyl-piperazin-1-yl]-methanone (800 mg, 2.15 mmol) in anhydrous DMF
(20 mL) was added iodine (557 mg, 2.15 mmol) and sodium periodate (238 mg, 1.11 mmol).
The reaction mixture was heated up at 50°C overnight. The reaction mixture was poured into
ice water and a solution of sodium thiosulfate (10%) was added to destroy the excess iodine.
The precipitate formed was filtered. The crude product was purified by chromatography on
silica gel (pre-treated with Et;N) eluting with EtOAc:hexane (1:2) to give 522 mg (52%) of the
desired product as a white foam. M+H"(499).

[0099] Method 2: Benzyltrimethylammonium dichloroiodate (1.46 g, 4.2 mmol) was
added to a solution of (6-Amino-2-methoxy-pyridin-3-yl)-[4-(4-fluoro-benzyl)-2R,5S-
dimethyl-piperazin-1-yl]-methanone (1.2 g, 3.2 mmol) and calcium carbonate (1.1g, 11 mmol)

in anhydrous dichloromethane (25 mL) at RT. The reaction mixture was stirred overnight.
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(2 g, 826 mol) in nmethanol (20 nmL) in a Parr

pressure reaction vessel at -78C. The reaction vessel
wowem4esaied | medi ately and warnmed to RT. The PEEU$10031032171

m xture was heated at 60C overnight and cooled to

-78C. The reaction vessel was opened and the reaction

m xture was then concentrated. The residue was

purified by chromatography on silica gel eluting with

Fhhgartie kaarenvds Wwadhedtwitinvaiir@Ad 1008 xadiam (Hiosh)fatepdridd\aad ¢ardentrated.

2. of t esi red re oi.somer, fol by 800
The (<5998 wrourties BeSroRE ST o8 B8 g e BaTDASheXkine 1:2)to
%ﬂv%@(@ﬁ@)(ﬂ%ﬁﬁ thAQ e A% SR Babh WL/ fbin2 OIQ3HO(&99.)7 1 Step
| | K-QBu F (LN/ - ---------- N NH2

NJ McOH N NH2 [0097] Potassiumtert-butoxide (2. 5 0,
22.2 mol) was added to a soBwpiEon of (6-Am no- 2-
fluoro-pyridin-3-yl)-[4-(4-fluoro-benzyl)-2R 5
S-di net hyl - pi perazin-1-yl]-mgthanone (1.6 g, 4.44
mmol ) in anhydrdyis nethanol {10 ni) at RT. The @

r edo e.- m flu Cl oveFuight a
concq te
the re uI

he redji due eat e th

iXt UNE “NHgs gib[act ed co A
combi ned org&nl c| extracts were washed W|th b:rl né,
dried and concentrated. The residue was purified by

c hﬂnm daetahjorish (45 me.dk62gamob was ddgd gt 4 splution of (6-Amiino-5-iodo-2-

N
R235shg, RE4RiHEmoINanti(pyNdingJ(Q053 miN ONHRmol)Fn fiohlosimeriang 0P mt) at RT.

?Ee %ﬁ]cst?cjnlﬁtéllx gos ng/nrr%cg/ ?thdl" ovegn%/l}t antj j{he(x ﬁre?t{ed w1th water. The organic

layer was separated, dried and concentrated. The residue was purlﬁed by chromatography on

silica gel eluting with EtOAc:hexane (1:1) to give 150 mg (59%) of the desired product as a
colorless oil. M+H'(541).

Step F
(0] . o \S|<
UL, e "L Y]
A e O LR
: | TEA N
CH,Cl,

[0101] To a solution of N-{5-[4-(4-Fluoro-benzyl)-2R,5S-dimethyl-piperazine-1-
carbonyl]-3-iodo-6-methoxy-pyridin-2-yl}-acetamide (100 mg, 0.185 mmol), palladium
bis(triphenylphosphane) dichloride (65 mg , 0.09 mmol), copper iodide (2 mg, 0.01 mmol) in
anhydrous dichloromethane (5 mL) was added trimethlsilyacetylene (18 mg, 0.185 mmol)
dropwise at 0°C. The reaction mixture was stirred at RT overnight, filtered through a plug of
celite and concentrated. The residue was taken up into ethyl acetate, and washed with water
and brine, dried and concentrated. The residue was purified by chromatography on silica gel
eluting with EtOAc:hexane (1:1) to give 90 mg (96%) of the desired product. M+H'(511).
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benzyl) - 2R, 5S- di net hyl - pi per azi n- 1-yl ] - net hanone (800
nmg, 2.15 mmol) in anhydrous DMF (20 nli) was added

w0 eai4na28¢557 ng, 2.15 mmol) and sodi um peri odapeT/{2883/032171
nyg, 1.11 mol). The reaction m xture was heated up at
50C overnight. The reaction m xture was poured into
ice water and a solution of sodiumthiosulfate (10%
was added to destroy the excess iodine. The
precipitate forned was filtegggdg The crude product was
purified by chromatography on Silica gel (pre-treated
with Et3N) eluting with Et QAc: hexane (1:2) to give 522
ng (52% of the desirqﬁ/product as a white foan1

MrH+(499) . [J00$9] Met pod 2: Bemgyitrlnethyla
di%g;:;gl? 4 2 nne#}qmas

sol }ﬁg
(6- no=?2 xyip |n 3- yI) [ 4- (4- fluoro benzzl)N N
2R, 5& dlnethyl plpera2|n | -yl]-nmethanone (1. 2 g,

d_cal 1.
RSB AP B RERES B sk, I ik oiiBaiertcpbonsiro
gbg?mgé%hg?}é)gﬁlahyletﬁym-@&ﬂdhﬁhtyl }?Jeté@d@%éh%ﬁggémmtol) and
C ayer was wasned w
é‘H ngent %é' ?’%(r]nr}?ﬁ‘iﬂoggﬂf“&‘f‘%‘ YQM Byl BR)n anhydrous THF was

l&ﬁﬁ:ﬁ aﬂxfeﬂai £ 4 h. Tihe rdaCSdntiR @R asidntdntrd@d BYd the residue was taken up
on silica gel eluting with Et OAc: hexane

h
ARG it o i s
”EheWBélJ]& \fl&%ﬂhﬁ%&lﬁﬁ@t(ﬁr@hﬁ%nsﬁc% egtmglvﬁthlﬁ Al: g‘]qané: (4:6) to

yridi ne

gg‘&ee{ m mg (369 p&%e Giggreﬁ@rodgctgg a gplptlgss wids MﬂH&W} 0 a

sol uti on of (6-Am no-5-iodo-2-
nethoxy-pyridin-3-y|)-[4-(4-f|uoro-benzyl)-2R,5
S—dinethyl-piperazin-l-yl]-ﬁ%ﬁ%ﬁnone (235 ng, 0.47

nol ) and pyridine (0.057 nL, 0.7 mml) in

di chl oronet hane (10 nlL) at RT. The reaction mXxture

was stirred at RT overnight, and then treated with <ﬁ]

water. The prganic |ayer was separated, driedand O
ﬂeﬁ. |dueaMﬁ%mbur| |ed by 0

carceqnt r at ‘=

product as-a bolorless 0|I[ @ﬂﬁ&(541) Steg FIF OH
Si,

[0103] To a solution of [4-(4-F luoro-benzyl)-2R,5S-dimethyl-piperazin-1-yl]-(6-methoxy-
1H-pyrrolo[2,3-b]pyridin-5-yl)-methanone (170 mg, 0.43 mmol) in anhydrous CH,Cl, (15 mL)
was added oxalyl chloride (0.86 mL, 1.72 mmol, 2 M in CH,Cl,) at RT. The reaction mixture
was stirred overnight. The reaction mixture was concentrated under reduced pressure. The
residue was dried under vacuum for 1 h and dissolved in CH,Cl,. An excess amount of
pyrrolidine (122 mg, 1.72 mmol) was added to the reaction mixture. Stirred for 1 h, the
reaction mixture was treated with water. The organic layer was separated and washed with |
brine, dried and concentrated. The residue was purified by chromatography on silica gel
eluting with CH,Cl,:MeOH (95:5) to give the desired product (150 mg) in 67% yieldas a
white solid. M+H'(521).
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| Me2Si - / OF IINO NJ O ~N Pd(PPh3)2CI2 NJ H TEA
ONH CH2Cl2 [0101] To a solution

WoRM4fp52874- (4- Fl uor o- benzyl ) - 2R, 5S- di net hyl - pi PET/AZI0®032171
| - carbonyl]-3-iodo-6-net hoxy-pyridin-2-yl)-acetam de
(100 ng, 0.185 mmol ), palladi um
bi s(tri phenyl phosphane) dichloride (65 ng, 0.09 nmmol),
copper iodide (2 ng,-0.01 nmmol) in anhydrous
di chl oronet hane (5 nL) was Eadxdgldl rimethlsilyacetylene

) . \

a pl ug 0f Cﬁkﬂhb)ﬁ/-HMvﬁélB[Q@nE]bﬂ‘icﬁﬂ3-yThE-o&&—atdﬂdiﬂdwas

taken up into ethyl acetate, and washed wi th water
and brine, dried and concentrated. The residue was
purified by chromatography on sdl icaq@el; @luting with
Et OAc: hexane (1:1)_to g| ve O (96% /) ofpt he desired

product. MeH+(511)"
PCT/ US2003/ 032171 'Qr—TSJ FOFI BNN
| ~~~J THE~NJ S I H N OCNI\I‘l 02] A mixture

of N-{5 [ 4- (4- Fl uor o- benzyl ) 2R, SS-dl nmet hyl - pi per azi ne-

gt/) %J'p%rre? rar%(ioﬁdl?%tolthe g/rf) ethre in anrr)ll;}l? é|6 nStef Pim%ammoma in place
loﬂpzyr(ofslﬂﬁ]enyﬁm(%% mmol ) and tetrabutyl anmoni um
fluoride (1.37 nmL, 1.37 nmol, 1.0 Min THF) in
anhydrous THE was heated at reflux for 4 h. The
reaction mxture was concedXe@pléd8and the residue was

el uting th Et OAC hexane (4 6) to gfve 170 mg (63%
of the desired product as a col orI ess 0||_|N/I\/H-H+(397)

F
N

Iz

[0105] Prepared according to the procedure in Example 16, Step H using methylamine in
place of pyrrolidine. M+H"(482)

Example 19
Preparation of 2-{5-[4-(4-Fluoro-benzyl)-2R,5S-dimethyl-piperazine-1-carbonyl]-6-ethoxy-

1H-pvrrolo][2,3-b]pyridin-3-yI}-N-methyl-2-ox0-acetamide.
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Step HN OOOF -, a) (COCl)z FO NCFi G NONN
zzHDbD) vONN ,NH=H [01031 To a solution of
WO 20044384101 0- benzyl ) - 2R, 5S- di net hyl - pi per azi nPdFy$3003/62171
-met hoxy | Hpyrrol o[ 2, 3-b] pyridi n-5-yl)-nmethanone (170
ng, 0.43 mmol) in anhydrous CH2CI 2 (15 nL) was added
oxalyl chloride (0.86 nL, 1.72 mmol, 2 Min CH2Cl 2) at
RT. The reaction mxture was stirred overnight. The
I e 01060 Prephret Winlavinso EXungia2d (&Eled) hmd@m nsingl SRiim ethox1de instead

gﬁgp%&%gglsqhg)gge inr e%il-éue \gﬁ %ré»lﬂ s u { ﬂ%/?? 33%&9 élmethyl piperazine in
placs ot i- QL@mlbﬂ@&lé{Ql)-eﬂlyﬂzj myl)pl u@dﬁl setph. MRS (496)

reaction mxture. Stirred for ﬁ reaction
m xture was treated with water. The organlc | ayer was
separated and washed w th Ehamgeg odri ed and

(95: 5) _r@antdv&omgwﬂnﬂmoﬂuw Nmﬂetﬁy)z bib &%%mde

yield as a white solid. MrH+(521). 39 WO 2004/ 032874
PCT/ US2003/ 032171 Exanple 17 Preparat|Qp of
2-{5-[4-(4-Fluoro-benzyl)-2R 5S-di nethyl NpT per azi ne-1 -
car bonyl | - 6- net hoxy-1 FprrroHD[Z 3- ridin-3-yl

- 2- 0X0- acet am de @NHR ﬁ [ 0204] Pr epar ed
according to the prc ure
ammoni a in place

e 6, Step H usi ng
[0107] Prepared according to the procedure in Example 16, Step H using dimethylamine in
place of pyrrolidine. M+H"(496).

Example 21
Preparation of N-Ethyl-2-{5-[4-(4-fluoro-benzyl)-2R.5S-dimethvyl-piperazine-1-carbonyl]-

6-methoxy-1H-pyrrolo[2,3-b]pyridin-3-y1}-N-methyl-2-oxo-acetamide

{

N/

0 O
O
N\) \N N
: H

[0108] Prepared according to the procedure in Example 16, Step H using methylethylamine
in place of pyrrolidine. M+H"(510).

41



Exanpl e 18 Preparation of
2-{5-[4-(4-Fl uoro-benzyl)-2R, 55 di net hyl - pi per azi ne-| -
w@ 20000884 - 6- net hoxy-1 H pyrrol o[ 2, 3- bl pyri di PeBU§3003/032171
- N- net hyl - 2- oxo-acetamde OHNC F O14, NJ ~~\ p N
N H [0105] Prepared according to the procedure in
Exanple 16, Step H using nethylam ne in place of
pyrrol i di ne. MrH+(482) Exanple 19 Preparation of
2-{5-[ 4- (4 Fl uor o- benzyl ) - E%S_élmst hyl - p| per azi ne- |

%1%% lyéaf;?onyll -6-

g : 5 82 3hyd Hranet1.2-dione
siml arI y to Exanpl e 26 ( bel ovv) hovvever usi ng sodi um

et hoxi de i nstead of sodi um et hoxi de i Fl-|c$t ep E and
coupling with 4-fluorobenzyl -2S, 5R-di met?;;l pi per azi ne

in place of
1-[1-(4-fl uoro-phenyl)- ethyl] 3- met hy| - pNper azine in
Step M M-H+(496) Exan'ple rCEparat of

2-{5-[4-(4-Fl uoro-
car bonyl ] - 6- met hox
- N, N- di net hyl - 2- oxo-

[0109] Prepared according to the procedure in Example 16, Step H using 3-
hydroxypyrrolidine in place of pyrrolidine. M+H'(538).

Example 23
Additional Compounds

[0110] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 10.
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O NN H [0107] Prepared according to the procedure

in Exanple 16, Step H using dinethylam ne in place of
w@omoBisdi ne. MrH+(496). Exanpl e 21 Prepar ati oPCT/US2003/032171

of N- Et hyl - 2-{5-[ 4- (4-fl uoro-benzyl)-2R 5S-di net hyl -pi p

erazi ne-1|-carbonyl |- 6-nmethon-1

H pyrrol o[ 2, 3- bl pyridi n-3-yl |

- N- net hyl - 2- oxo- acet am de OONFO N pNNH

[ 0108] Prepared(gccordbngNré t he procedure bn Exa

16F:Step H udi ngj met hyl Bt Ryl amine in plRceyof
pyrﬁmgggb;? N4 VWO % z» 032

PCT/ 3032171 L le 22 Pr- 2 atNon of \
1-{5- [4- (4~ FlUor®- ¥nzy\ ) - 2R 5S- dinet yI %erﬂz.%-h
car bonyl | - 6- “net hoxy- 1 FprrroIo[Z 3- bl pyri din-3-yl'}
-2-(3-hydroxy-pyrrolidin-1-yl)-ethane-1,2-dione HO O

N OFO N\ / NI ONNH [0109] Prepared according

to the procedure in Exanple 16, Step H using 3-
hydroxypyrrolldlne i nql age of pyrrolidine. N%FH(S@S) N\//

Exanple 23
(L (o] F@\/ H\NMO
g N\) o~hoN

Example 24
Additional Compounds

[0111] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 12.
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Addi ti onal Conpounds [0110] The synthesis of the
foll ow ng conpounds can be carried out in a nmanner

W@ R0wl032874 0 t he procedure described in Exanpl BC0S2042032171
WD 2004/ 032874 PCT/ US2003/032171 O NH2 OHNC F N/ \
OFO N NI NNS NONON NOOOONom FOF

N/ ~N\ O NNNONHOhOONON " FOF~NODO
O ON NN N Exanpl e 24 Additional Conpounds [0111]
The synthesis of the fql | M ng compounds can be o HN
carried out iIn ilar to the Jprogedure o
de§bm§z§fwi 4 Mﬂiﬁfﬁéﬁiﬁ & NF 0
PCT/ 03/932 OHN O
1SS EAS
) o) ) o)
\ \
o o} o Q N~
L daeVenpad
) . ) \©\/ J \\
\©\/N\) \lN N\.)O'/N
YN 0 N
i o o
\ \
HOQ

o &

5
E 2

A\ A\

N N N
O) O)

\ \

Example 25
Additional Compounds

[0112] The synthesis of the following compounds can be carried out in 2 manner similar to

the procedure described in Example 14.
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/I NJI NNJ NNON~- ONO OOOO0O N Nom F\ N

F/ (N\ ONJ NN I NO N HOh OONOONO FNO
WO-2004082870 ~ / \ A\ "0'", NJ NON 0 N N OPC1s2003/032171

Exanpl e 25 Additional Conpounds [0112] The synthesis

of the follow ng conmpounds can be carried out in a

manner simlar to the procedure described in Exanple

14. 44 WD 2004/ 032874 PCT/U82003/032171 OONR O HN

OO FJN
F
W W
N

NHZ H2
\ /
o]
VL UK
N\v/J 0 \N N N N
| NH,
HO

0§D
F

”II@ W@&

N N’N

NH, NH,

[0113] Examples 26-30 are provided using an alternative method to synthetic scheme 1, as

described in schemes 3-5.

Example 26
Preparation of 2-(5-{4-[1-(4-Fluoro-phenyl)-ethyl]-2R-methyl-piperazine-1-carbonyl}-

6-methoxy-1H-pyrrolo[2,3-b]pyridin-3-yl)-N-methyl-2-oxo-acetamide
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ON / NI I/ NJI N NNONI N2 NH2 NOOOOF

\ N/ OF ~N\ ONO ONNN N2 NH2 HOh OONDO
w@200483874 /| ~NO ~NNON NO NNN | NHCNMBR2003/032171

[01131 Exanples 26-30 are provided using an

alternative nethod to synthetic schene 1, as

described in schenes 3-5. Exanple 26 Preparation of

2-(5-{4-[1-(4-Fluoro-phen 1

et hyl | - 2R-met hyl | - pi per azi n&€PAcarbon  6- net hoxy- 1

H pyrrol o[ 2, 3-bl pyri di n-3-yl)-Nnethyl - 2- oxo-acet am de

OHNC FNO NI I N H F

OH Br

[0114] 4-Fluoro-a-methylbenzyl alcohol (7 g, 6.3 ml, 50 mmol) was added to 50 mL 48%
aqueous solution of HBr at 0°C. The solution was allowed to stir 3 h at RT, at which time it

was extracted with hexane. After drying and concentration, 10 g of a colorless oil was
obtained. M+H"(203).

F.
N/
e F@b»*

[0115] To 6.4 g 1-(4-fluorophenyl)-ethyl bromine in 100 mL DMF was added the
piperazine. The mixture was then stirred overnight at room temperature. The solution was
evaporated and the residue was then filtrated on a small quantity of silica gel, washing with
ethyl acetate and methanol. Purification was carried out using flash chromatography,
CHCl3/MeOH/Et;N=90/8/2 (or AcOEt/MeOH=90/10). 6.2 g (90 %) of pure compound

(mixture inseparable of two diasteromers) was obtained. M+H"(223).

Step C

O

Separation of Diastereomers

[0116] To the mixture of two diastereomers (1 g, 4.5 mmol) in methanol (2.5 mL), was
added a solution of L-tartaric acid (1.4 g, 9 mmol) in methanol (4.2 mL). Crystallization is

effected by keeping the resulting mixture at 0°C over 30 h. The resulting material was filtered
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45 WD 2004/ 032874 PCT/ US2003/ 032171 Step AF OH ™/

Br [0114] 4-Fl uoro-a-nethyl benzyl al cohol (7 g, 6.3
workgo4®B828m0l ) was added to 50 nL 48% aqueous BOT/US2005032171

of HBr at OC. The solution was allowed to stir 3 h at

RT, at which tinme it was extracted with hexane. After

drying and concentrati on 10 g of a coI orI ess oiI vvas

obt ai ned. Mt-H+(203).

Eod e T3¢ NgOH ‘@anlde%i ‘PI“EFdP?}B?féﬂwd) TBF F‘r9¢ beﬁ? &ﬁf ?PéfaPtﬁd with ethyl

W0l u M onGRradd aed r&sﬁ]ﬁmg RbIBAESRBil RAs reu}@tamzéa le]f‘exé’f@%o or three

then stirred overnight at room tenperature.

digtes ptd thedgsiredpyEpoF ablaedidgterrpised l@/smra@e NM%) tMéH (223).
filtrated on a small quantity of silica gel, washing
with ethyl acetate and nethanol. Purification was
carried out using flash chr ogﬁﬁ-ﬁ’-ggr aphy,

CHC13/ MeOH Et 3N=90/ 8/ 2 (or AcCEt/ MeOH=90/ 10) . 6.2 ¢

(90 % of pure gonpownd pJGHrbdke | nsepar ®@EHS wo
di ast eroners) (Was| obt ai ned—M-=+(223) . tep CF (1NH
I NJ Separ g og7of; D astenéegdmcst)[ 01 K6 tde

m xture of two diastereoners (1 g, 4.5 mol) in

mi‘l(hd'ﬂp fl"o Ql%oﬁtlﬂﬁ—bﬁ 2,8@chloretRenio a§@ S}ﬁ 4,0N 6Qiol}-mt130 A th&hanol
aci d i n met hanol

*yay ad #ﬂ.ﬂﬂa?f C@H F%S())Wéltet‘@ﬁt%‘ilwkse‘éﬂ?"ﬁé f%‘h‘e? b g imethagol was

R afokied ot anf thePéGliuedVasissdIVED ih @Y1 4k, TRLHRYE Wath WARS, 10% sodium
filtered 46 WD 2004/ 032874 PCT/ US2003/ 032171 and the

tabenaealufian. baigaciied avithisedinpspiéate andpyprpratgdhie yigld the lga%r@d product
&S0 £89% &l SHidMoiil, et hyl

Step E

CO,CH CO,CH
X727 NaOMe/CH,C, B 2e

| _
cI N el CI” > N” ™NOCH;

[0118] To a solution of 2,6-Dichloro-nicotinic acid methyl ester (20.0 g, 0.1 mol) in
dichlomethane (80 ml) at 0°C was added NaOMe (8.1 g, 0.15 mol) slowly and stirred at 0°C

for 3 h. The reaction mixture was diluted with water, the organic layer was dried with sodium

sulfate and evaporated to give an oily product which slowly solidified into a white solid
(14.0 g, 70%).

Step F

- C02CHs NMP/EtsN X CO2CHs
» - P
cI” ON” T OCH, /©/\NH2 /g” N” OCH,
H,;CO H,CO

[0119] To a solution of 6-Chloro-2-methoxy-nicotinic acid methyl ester (18.5.0 g,
0.092 mol) in 50 mL of NMP was added p-methoxybenzylamine (19.0 g, 0.14 mol) and
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acetate. Upon concentrated the resulting colorless oil
was recrystallized in hexane two or three times until

NVR) . MH—I+(223) Step D Cal CO2H MeOH refl ux CO2CH3
con. H2SMA( cat . ) Cal .) A NC C NOC [0117] To a
sol ution of 2, dlchloronlcotlnlc acid (30 g, 0.16

1 was added 3 . .
SRR E%t%r o T e s miskER i pestes T T fRhalkGFma ditued with
Waater afVéxpiattad @ﬁh efh | edtet h@she&&rtm Watenasinélidsis @ WitR dodikn sulfate,
et hyl acetate, ed w t h wat e 10% SOdI um

@ad 6‘@%‘?@" &eshen eﬂ whighiwag Prealprtféad with pthxlaertaterhexane mixgure (1:1).

f o, .0 g,
195 L o GUALITE o Yyt

Cl NC C NOCH3 [0118] To a solution of

2,6-Dichloro-nicotinic acid pepkyl ester (20.0 g, 0.1
m)I) in di chl omet hane (80 nl) at O0C was added NaOwe
(8.1 g, 0.15 nol) slovvly stirred at 0C for 3 h.
The reaction mxture @w uf ed WFAh wat er CO,CH;3
organi c | ayer vva dr th sod—r—u—m——sﬂfatﬁ
evapor at ed t n I\bl I roduct whi chHsNO OCH,3
solidifi vvhrte solid (14.0 g, 70%9. Step F

CCRCH3 NV Et3NCOZCH3CINCI?H3IjNH2NNCIZH3

HS@FEE %ﬁgeoﬂ'%iﬁ hox? 6%‘(}3 (!R thoxy: genz %mm(}) ﬁnciotrg a(éip nteirgl %stea was

@ddedFA9Z0 madl) and rhe5ﬁx iwlas (Wanhlhﬁo\ﬂﬁ%(? ﬁaddend Most of the TFA was

R- am.ne (19.0 qg,..0.14 nol d 47 WO
e RS it ¥ eh PR M o gy bonate and
mltﬁrleﬂg{rbugh'ﬁl‘behmpuﬂ UTlee M@&ud‘ﬂ@ﬁ&r ads E@a%&ﬁ drid aﬁth_hsoﬂium sulfate and
cool ed and ted wit

S tmorieddReerd & Rl B ing oroBt afe sl 2 h e et with

sodi um sul f at e,

Step H
O |2 (@)
Y NaIO4 X
0" N °NH, 07 "N" NH,

[0121] 6-Amino-2-methoxy-nicotinic acid methyl ester (20 g, 109.89 mmol) was taken in
DMF (100 mL) and iodine (22.4g, 88 mmol) and NalO, (9.42g, 44 mmol) were added. The
mixture was stirred at 50°C for 5h under a nitrogen atmosphere. It was then poured into water
and the product was extracted with ethyl acetate. The extract was decolorized using aqueous
sodium thiosulphate solution. It was further washed with water, dried over sodium sulfate and
concentrated. The crystallized product was collected by filtration. Further concentration of the

mother liquor provided another crop to yield 22.25g of the desired product. LCMS: 309.
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and evaporated to get an oil which was precipitated
W th ethyl acetate/ hexane m xture (1:1). This was then
w0 2dos/e32dt and dried to yield 15 g (60 %9 of thectesme/032171

conmpound. Step G CO2CH3 TFA CO2CH3 N N OCH3 ~H H2N N
OCH3 H3CO [01201 To the

2- met hoxy- 6- (4- met hoxy-benzyl am no)-nicotinic acid

net hyl ester was added TFA 50 rrL) and the m x was
warmed to 40C for 4 h. Most Ihe' TFA was evapor at ed
of f and the residue was suspended in ethyl acetate/20%
pot assi um carlmnate and filtered thr oggh a celi tle

pad. The ¢ r was pgepar at ed,
sodi um sul fate dnd || evag gg; g? 10 P75 9] (65%I of
the product asOWiNtengpl | ep H I N]._% H3CO O

Nal104 nN/ NH2 ON [01211 I
6- Ami no- 2- net hoxy-nicotinic acid nmethyl ester (20 g,
1090139 Braxhinoseisdd-2daesthaxp-nidobifric (ad.lﬂ(ﬁletﬂy) et d19. @Jtig NE1.82 mmol) was

b i iolgrom e Pl Eand it Pt (Bl hmh aiapgcegmicr

l(u'znrmgg O13 1 airhidlp el d (4 1Timg\2.36 tﬂmm) \pau addtd) ThOmMAGE fvas cooled in an

RS ES, BALIE S 2B BT TR

Wk agtddRRatiee ®PhndiheP B0 mid amsvhidurtﬁdmeé-bmwaeémm&mand stirring
wat er, dried over sodium sulfate and concentrated.

PARINEGA0F anathes a8 frwnftieredaareatove theselifspyd pyaperaeditedryness. The

Bridh & 8Fas H RGN AdolPith &fsurca smnﬂg)& kgt ethiy Pa¢efatePeRie(8 €o 20% ethy!
another crop to yield 22.25g of the desired product.

E@Vse gm!;lgﬂnt)zt@;yrv% léé@&qf@?simﬂqd@mysfzd@vlwﬂ?l Step |

Step J
0 o _
—Sj— Z —-Si—
HyCO™ 7 | HyCO | |
] —_ .
07 "N" N, Acetylchloride 0" 'N” °NH

| Pyridine |
o)\

[0123] 6-Amino-2-methoxy-5-trimethylsilanylethynylnicotinic acid methyl ester (24.63 g,
88.6 mmol) was taken in dichloromethane (250 mL) and pyridine (14.3 mL, 177.2 mmol) was
added. The mixture was cooled in an ice-bath and acetyl chloride (7.56 mL, 106.32 mmol)
was added dropwise. After 1 h the ice-bath was removed and stirring continued under nitrogen
for 20 h. The reaction mixture was washed with water, dried and evaporated. The residue was
purified in a column of silica gel eluting with ethyl acetate-hexane (0 to 30% efhyl acetate,
gradient) to yield 23.42 g of the desired product. LCMS: 321.
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H3C0 H3CO Pd/Cul si O NI TMs-acetylene 11 NHz O N NH
11 Z[0122] 6- Am no-5-i odo-2-nethoxy-nicotinic acid

woredohps2sest er (19.04 g, 61.82 mmol) was takenP@TUS2003/032171

di chl oronet hane (190 nL) and triethylam ne (13 ni, 93
mol ) and Pd(PPh)2C12 (220 ng, 0.31 mmol) and Cul
(411ny, 2.16 mmol ) were added. The m xture was cool ed
in an ice-bath and trinmethylsilylacetylene (9.61 ni,
68 nmol ) was added dr opwi se. S m xture was stirred
over ice for another 30 mn after which the ice-bath
was renpved amd stirring| continued for ang{her 5 h.

It vvasfil?t&; he solids and evaporated to
dryness. The p od ct was puri™hBd on &1 ufh gf \
silica elutingi flp et hyl acet at e- hexaneg{By 0%

ethyl acetat el gra ent) to yield 15.69 g bf theH

desired product. L > 279. Step J OO Si- = Si- H3CO
/1 1 H3CO O N NH2 Acetylchloride O NNH | Pyridine O

[0 npgg]t] 6-Acetylamino-2-methoxy-5-trimethylsilanylethynyl- nicotinic acid methyl ester
@re“gnsﬁ% %MH?}W d%s&l@édﬁﬁﬁ@yfﬁlb swﬂ)edﬁaa gomﬂoﬁ in THF,
acid nethyl ‘ester (24.63 g, en In

a%ml[opémhla s gdusd apd the axixjursyefiuaed or @Qh @ hntolatllewwqre removed

TR AL TOR DA AR T Sy v

wediura ddléte, doroptiasesl andipigfied| onta dohenni dfsilisagd, mgnewmlv ettlyl
r@%geg%-?l%{aﬁé n‘bgtg oS e\%\lgygc%ta&len g%dlent:)% ﬁgﬁ% 0f Orf th e51re gduct

&M a1.ed. The residue was purified in a coI urm of
silica gel eluting with ethyl acetate-hexane (0 to 30%
ethyl acetate, gradient) to yield 23.42 g of the
desired product. LCVB: 321. 3®pWDO 2004/ 032874

PCT/ US2003/ 032171 Step K

O 0

o SN N 0N N

| H I

[0125] 6-Methoxy-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid methyl ester (2.06 g,
10 mmol) was taken in methanol (50 mL) and 10 % aqueous NaOH (16 mL), and water
(10 mL) were added. The mixture was then refluxed for 2 h. It was evaporated to remove the
methanol, diluted with water and acidified with 10% HCI. The precipitated product was
extracted with ethyl acetate, dried over sodium sulfate and evaporated to yield 1.93 g of the
desired product. LCMS: 193.
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0 O s~ H3COI1 | TBAF H3CO/ I \ O N ON H [0124]
6- Acet yl am no- 2- net hoxy-5-tri net hyl si | anyl et hynyl -ni co

wo 2owdm®3mai d net hyl ester (18 g, 56.25 mmol) oPCWES2003/032171
di ssolved in dry THE (50 nL) and TBAF (1M solution in
THF, 225 nL, 225 mmol) was added and the m xture
refluxed for 20 h. The volatiles were renoved and the
resi due was extracted with djchloronet hane from water.
The extract was dried over m sul f at e,
concentrated and purified on a colum of silica gel,
eluting it with ethy acet aye- hexane (0 to 25% et hyl

acetate, gradient) t Id I_Q g @f the desired
product.oLCI\/B: 207. L IO [\ HO/ I \
H3CO D I {~N H | ~N H [0125] o

6- Met HidXy - N ol o[ 2, 3<b] pyri di ne- 5=<gar ppox A
net hyl e NO6 g, 10 ) was takemNjn/met handl
(50 nL) gnd Mo # aqueous (16 ni), Yand wat & (N0 N

m.) were added. The m xture was then refl uxed flor 2 h.

i (9135 aME8G - BEptrart B tiput s hepdd 395 Me S mmob and
H’I[Ndl-ﬂhbx@gﬂén)? aﬂbu}:z mml-p@%kmgt@d e,  Br@d1ére dlssolved in dry

acet at e er_sodi um sul fate and evapor at ed
M ¢ Smigzng T&TUt(H@f‘ g gimadivasadeddellowadiis: TEA9 €00 5@, mmol)-
2‘9«9 ﬂfngﬁ)&% &Zﬁ stitfely S0 3t Q/gg;;&lled inoSwtdYlafid NHpE)thI\Uas extrdcted out

w1th ethyl acetate The extract was dried, evaporated and purified on a column of silica gel
eluting it with ethyl acetate-hexane (20-40% ethyl acetate, Gradient) to yield 510 mg of the
desired product. LCMS: 397.

Step N

oxalylchlorlde

Methylamme |

IZ

[0127] {4-[1-(4-Fluoro-phenyl)-ethyl]-2-methyl-piperazin-1-yl}-(6-methoxy-1H-
pyrrolo[2,3-b]pyridin-5-yl)-methanone (510 mg, 1.28 mmol) was taken in dry dichloromethane
(10 mL) and was cooled in an ice-bath. Oxalylchloride (2 M solution in dichloromethane,

5 mL) was added and the mixture stirred under nitrogen for 1 h. The ice-bath was removed
and stirring continued for another 6 h at RT. It was evaporated to dryness and resuspended in
dry dichlormethane (15 mL) and was cooled in an ice bath. Methylamine (2 M solution in
THF, 5 mL) was added via a syringe and stirring was continued for 30 min. This was poured
into water and the product was extracted with dichloromethane. The extract was dried,
evaporated and the residue was purified by radial chromatography using CHCl;-methanol (0 to
3% methanol) as eluant to yield 310 mg of the desired product. LCMS: 482.
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N~1\ ONNTBTUNHTEA Il NH [0126]
6- Met hoxy- | H pyrrol o[ 2, 3- b] pyri di ne-5-carboxylic acid
w@ 3®3/082374 2 nmol ) and PCT/US2003/032171
1-[]-(4-fluoro-phenyl)-ethyl]-3-nethyl-piperazine (888
ng, 4 mmol) were dissolved in dry DW (15 nL) and
TBTU (1.28 g, 4 mmol ) was added foll owed by TEA (600
ng, 6 mol). The m xture was stirred for 20 h. It was
poured into water and the pgrd@pelnas extracted out
W t Prefirititn o2 848-84-Benzh@y RX% 58 imeNRa-pilfetd the- 1E04RRAY B8Rk thoxy-
and puritied on a cOTunn of S|I|ca gel eluting 1t
wi th ethyl 1 Howrratof YIS AU - 5dH -2 @xorasetamide
Gradient) to yleld 510 ng of the deS|red product .
LCMS: 397. Step N FF OONH N / I N
oxalylchloride O ONH thhylanlne Ny: OND N H [0127]
{4-[1- (4-Fl uor o- phenyl ) - et iyl 19 2- et i perazin-1-yl
}-(6- et hoxy-1 H py | of 2 Hn- 5yl ) - net hanone
i chl or onet hane
1 Oxal yl chl ori de
rmﬁhahe, 5 nm) was added and
the m xture stirred un nitrogen for 1 h. The
I ce-bath was renoved Rd” stirring continued for
another 6 h at RT. It was evaporated to dryness and
resuspended in dry dichlornethane (15 nL) and was
cooled in an ice bath. N@thyb@g%ne (2 Msolution in
THF, 5 nL) was added via a syringe and stirring was
continued for 30 mn. This was poured into water_ and
was extracjed with dichl oronethane. The
&g dried, apor at ef%e¥@st he reg \MA}
purified b =-dTaHNchrNBmdog+aﬁhy—as+ﬁg Chd ~
(0Oto € -thanol)\ag el uant gHeyield 310 ng of the
desi red\prpduct. LEVMS: 482. 51 WD 2004/ 032874 )
PCT/ US2003/ 032171

(2 Msolution in dichl

. (J\NH
HCI / Dioxane O N\)

[0128] The crude material was dissolved in acetonitrile (600 mL) and potassium iodide

(45.2 g, 272 mmol), potassium carbonate (37.7 g, 272 mmol) and a-bromodiphenylmethane
(73.9 g, 299 mmol) were added. The mixture was stirred at room temperature overnight and
the solvent was removed. The residue was taken up in EtOAc, washed with 5 % potassium
carbonate, brine, dried over sodium sulfate and concentrated. This material was dissolved in

4 M HCl in dioxane and stirred for 1 h. After removal of the solvent, the residue was dissolved
in EtOAc, washed with 10 % NaOH, brine, dried over sodium sulfate and concentrated to give
crude 1-benzhydryl-2S,5R-dimethyl-piperazine which was purified using flash
chromatography (EtOAc/hexanes) to give 37 g pure 1-benzhydryl-2S,5R-dimethyl-piperazine.
M+H*(281).
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Exanpl e 27 Preparation of 2-[5-(4-Benzhydryl-2R 5
S-di net hyl - pi perazi ne- | -carbonyl)-6-net hoxy- |
woRqpynsasto[ 2, 3- bl pyridin-3-yll-N, N-di net hyl - 2-BXDusaes/@2171
mde ON- OO N\ I NJ ONN H Step A KI/K2CC3
NBoc Br + HNNBoc NJ CH3CN HCI / Dioxane NH NJ
10128] The crude material was dissolved in
acetonitrile (600 nL) and potassi umiodide (45.2 g,
272 mol ), potassium carbonaf¥RB37.7 g, 272 nmol) and
a- br onodi phenyl net hane (73.9 g, 299 mml) were added.
The m xture was stirred at ropm tenperature overni ght
and the solvent was regroved resi due was taken up
in Et OAc, washed with % pot asisi um  car bonate, brine,
dried over sodium sulf gandvctoncentrated. This
mat eri al was di ssol ved in / [ [

MeHCI in di oxang ano
stirred gor | h. After r al of the olv‘e/aL hex
resi due as _di ssol ved i rOAC, wag Wi 90 9 A\
NaOH, fBr'i nE. fir Ned over sodi um sul f ate N Z N

concentrg Ngi ve crude

1- benzhydryl - ZSﬁSR-dlneth leerazine
purified using flash chrqgn ogr aphy (
to give 37 g pure

1- anghyebpyited ZonDERMEHIRY-IML gxfl%]@ﬁdme%ﬁi‘ﬂogﬂk)aclﬁld

WO 2004/ 032874 PCT/ USZOOS/ Step B
1-Benzhydryl-2S,5R-dimethyl-piperazine accordlng to the procedure described in Example 26,

Step M. M+H"(455).

Step C
0
O KLN% a) (COCl), (L [
N\:) 0N N b)CHZCI2 q
H

S N
NH
g /

[0130] Prepared according to the procedure in Example 16, Step H using dimethylamine in
place of pyrrolidine. M+H'(554).
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NJ O OHO\N I V'V I NJ ONH ONNTBTU TEA [0129]
Prepared from

wWe 203023ty - | H pyrrol o] 2, 3-b] pyri di ne-5- car boxypPCT/UsZNI08/032171
and | - Benzhydryl - 2S, 5R- di net hyl - pi per azi ne accordi ng
to the procedure described in Exanple 26, Step M
MtH+(455). Step CON OO\ I NNa) (CoCl)2 O No N
CHC21 JHDb) ONH ~NH/ \ I. [0130] Prepared
according to the procedure Bxample28psi e 16, Step H using
di sPel it R Bk D85 (B erith (i 81-8E 5 QUL A1 DR B inbM 43R AN -6 -Redhoxy- 1 H-
WO 20047032874 PCI7USZ20037/ 032171 Exanpl € 28
Prepar at i on opyrrolo[2.3-blpyridin-3-yl]-N-methyl-2-oxo-acetamide
2-[5-(4-Benzhydryl - 2R, 5S- di net hyl - pi per azi ne-1-car bony
l')-6-methoxy-I H pyrro to [2, 3 -bl_pynN—d in-3

-yl ]- N- et hyl - 2- oxo- acet ary’\ W
o)
N
® G
N\E)? NN

[0131] Prepared according to the procedure in Example 27, Step C using methylamine in
place of dimethylamine. M+H'(540).

Example 29
Preparation of 1-[5-(4-Benzhydryl-2R,5S-dimethyl-piperazine-1-carbonyl)-6-methoxy-

1H-pyrrolo[2,3-blpyridin-3-yl]-2-pyrrolidin-1-yl-ethane-1.2-dione

.
0 O
KL” oS
N\_)O/N

N

[0132] Prepared according to the procedure in Example 27, Step C using pyrrolidine in
place of dimethylamine. M+H"(580).
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\ IN/ ~/ NJ ON( N H [01311 Prepared according to
the procedure in Exanple 27, Step C using nethylam ne
wo nooplozase4 of di net hyl am ne. MrH+(540). Exanpl ePCBUS2003/032171

Preparation of

1-[ 5- (4-Benzhydryl - 2R, 5S- di et hl - pi per azi ne-| - car bonyl
)-6-nmethoxy 1

H pyrrol o[ 2, 3-bl pyridin-3-yll-2-pyrrolidin-1-yl-ethane
-1 ,2-dione OO0 \ I N ébﬁmﬂﬁgéH [01321 Prepared
ackPag of 0[5 EBREA rezifre- 1 LafdNH) $ShdlBox

pyrrori
WO 2004/ 03287

Preparation of
2-[5-(4-Benzhydry|-2R,58—dinethyl-piperéi;ff-l-carbony
I

[)-6-methoxy IH p HN
rrrol o[ 2, 3-bl pyridin-3-yl ]-Necycl o
0

- 2- 0x0- acet ami

de OHN-"O O \ JN/ ~ N/ Ho[0133]
Prepared accordin t he Etoc yn Exanple 27,
Step C using cycl TNeA Rcte of pyrrolidine.
MrH+(594) . Exanple 31 Prepargtion off

2-{5-[4-(4-Fl uoro-be - 2R- net hyl - pi per azi ne-1| - car bon
yl'l-6-methoxy- 1 Hp l or2, 3-bl pyridin-3-yl }

- N- et hyl - 2- oxo- acet am de
[0133] Prepared according to the procedure in Example 27, Step C using cyclopentylamine

in place of pyrrolidine. M+H"(594).

Example 31
Preparation of 2-{5-f4-(4-Fluoro-benzyl)-2R-methyl-piperazine-1-carbonyl]-6-methoxy-

1H-pvyrrolo[2.3-b]pyridin-3-yl}-N-methyl-2-0x0-acetamide

(o]
(0]
N 0" N N

[0134] Prepared similarly to Example 26 however, coupling with 4-fluorobenzyl-3R-
methyl piperazine in place of 1-[1-(4-fluoro-phenyl)-ethyl]-3-methyl-piperazine in Step M.
M+H'(468)
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O HN- FNO O ~NNI1 H[0134] Prepared simlarly to

Exanpl e 26 however, coupling with 4-fl uorobenzyl -3R-
woreaohpB28pd per azi ne i n place of PCT/US2003/032171

1-[1-(4-fluoro-phenyl)-ethyl]-3-nethyl-piperazine in

Step M MrH+(468) 55 WD 2004/ 032874 PCT/ US2003/ 032171

Exanpl e 32 Preparation of

2-{5-14-(4- Fl uor o- benzyl ) - 2R— nmet hyl - pi perazi ne-1| - carbo

nyII-6 met hoxy- I H pyrrol of yr|d|n 3-yl }

pyrrold] i 120X GeEs "-‘place of
1- [I-(4 fl uoro- phenyl) ethyl] 3- nethyl pi perazine in
Step Mand using ammonia in place of netpyl am ne in
Step N. MrH+(454). Exanpl e(a\ Rs epar &t of

adi et hLl - pi pe

2-{6- Et hoxy-5-[ 4- (4-fluoro-Hen [
razi ne-| - carbonyl I - pyfrolNo 7, id i
-yl '} -2-o0xo0-acetam BN / NJ ONN

pyrid in-3

[0135] Prepared similarly to Example 26 however, coupling with 4-fluorobenzyl-3R-
methyl piperazine in place of 1-[1-(4-fluoro-phenyl)-ethyl]-3-methyl-piperazine in Step M and

using ammonia in place of methylamine in Step N. M+H"(454).

Example 33
Preparation of 2-{6-Ethoxy-5-[4-(4-fluoro-benzyl)-2R,5S-dimethyl-piperazine-1-carbonyl]-

1H-pyrrolo[2,3-blpyridin-3-yl}-2-oxo-acetamide

o NH

(o]
(o]
K@y%” 7T
oSy

[0136] Prepared similarly to Example 26 however, using sodium ethoxide instead of
sodium methoxide in step E, coupling with 4-fluorobenzyl-2S,5R-dimethyl piperazine in place
of 1-[1-(4-fluoro-phenyl)-ethyl]-3-methyl-piperazine in Step M, and using ammonia in place of
methylamine in Step N. M+H"(482).
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H [0136] Prepared simlarly to Exanple 26 however,

usi ng sodi um et hoxi de i nstead of sodi um nethoxide in
waee@p/oBs7coupling with 4-fl uorobenzyl - 2S, 5R- di pet/kg1003/032171

pi perazine in place of

1-[1-(4-fluoro-phenyl)-ethyl]-3-nethyl-piperazine in

Step M and using anmmonia in place of nethylamne in

Step N. MrH+(482). 56 WO 2004/032874 PCT/ US2003/ 032171

Exanpl e 34 Preparation of Example34

§| ]{ 61%{59?%??8%1& ﬁm‘oww '()FlﬁG&Ml&nﬁl)pﬁﬁérﬂih&er-l:arﬁcﬁﬁzﬁgli‘l-

- N- net hyl - 1ol 2.8 i vaidiney -p apqtpmide || H

[0137] Pr epar ed siml arI y to Exanpl e 26 hovvever usi ng

sodi um et hoxi de i nstead of sodium nmethoxide in step E

and coupling with 4-fluorobenzyl - pi pepi diMe in place
of 1-[1-(4- fluoro- phenyl) eth Opl per azi ne
in Step M MrH+(46 BN ation of

2-{6-Ethox5-[4-(4-fI bnzl) I ne-1|-carbonyl
]-1H pyrrol o[ 2, 3-bl pyTi o-acetamde O
NH2 F O O~NNI\ H[0138] P ared simlarly to
Exanpl e 26 however, using sodi um et hoxi de instead of

fmgmp PRI IsﬁﬂhfilaHS) tSELihple 2RV EMNGsiINY Joalum ethoxide instead of
| uor gbenzyl - ﬁerl dine in place of 1-[1-(4-
et

F‘P‘U'@T’ seprsidg in sten 1K gnd copling: with 4- Bpgelaeaizylri@pqrhh@tlé plagg of 1-[1-(4-
ANGrolphERY)-ARNPBInfethyLpieRiSHie B Step M. M+H'(467).

Example 35
Preparation of 2-{6-Ethoxy-5-[4-(4-fluoro-benzyl)-piperidine-1-carbonyl}-1H-

pyrrolo[2.3-b]pyridin-3-y1}-2-oxo-acetamide

o NH
o}
\Q/Q J

[0138] Prepared similarly to Example 26 however, using sodium ethoxide instead of

Iz

sodium methoxide in step E, coupling with 4-fluorobenzyl-piperidine in place of 1-[1-(4-
fluoro-phenyl)-ethyl]-3-methyl-piperazine in Step M, and using ammonia in place of
methylamine in Step N. M+H'(453).
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methylamne in Step N. MtW453). 57 WO 2004/ 032874
PCT/ US2003/ 032171 Exanple 36 Preparation of

WQ@2408/082874 4- Fl uor o- benzyl ) - 2R, 5S- di net hyl - pi pePerUs®8/632171
carbonyl |l -6-nmethyll- 1 H pyrrolo[2, 3-b]pyridin-3-yl }
-N, N-di net hyl - 2- oxo-acetanide \N OO FO N NNNH
Step ABr NCn Zn(CN)2, Pd2(dba)~ N NH2 DPPF, 120C N
NH2 [0139] To the degassed DMF sol ution of
aninopyrldlne (2 g), Zn(CNExampk36ny) and

L plepRiaBéb RN esy- Hbﬂﬁ&ti %%))fﬁ{f@&mﬁwﬁ BEfakiné ?Jc%rbﬁﬂon 6-methyl-

was added PdZ(dDa —_The ‘reactlon was neat ed
to 130 C i AHapyss 1} NN A de was
then cooled to 85C and dlluted mnth 200 ni NH4O
(Sat'd), H20 and NH2OH (4:4:1). The m xture was then
stirred for overnight at 85C. After cgol Mg to RT, the
reaction mxture was filterqd d the trate was
extracted with Et A he i ni 8 | ayers was
washed with water, t en| ryed over Na2SO4.
After renoving solven : es'dus m¢$ purified with

normal phase silica geI colunn eluting with 0-50%

Et OAc in Hexane. Step B NC Ba(OH)2 HOOC NI -12 C02 N

NI -12 [0140] Ba(OH)2 (1.28g) was added to the H20

suspension (10 m) of the cy8wppyridine (1.0 g). The

reaction was the heated to 95C for 2 h. The reaction

was diluépd by addi ng hot NG
ﬁ Zn(CN),, Pd,(dba)s B
2 S ~
N NH, DPPF, 120C N NH,

[0139] To the degassed DMF solution of aminopyridine (2 g), Zn(CN); (753 mg) and
1,1-bis(diphenylphosphoino)ferrocene (DPPF) (711 mg) was added Pd,(dba); (489mg). The

reaction was heated to 130 °C in a sealed tube for 3 days. The reaction was then cooled to
85°C and diluted with 200 ml NH4CI (Sat’d), H,O and NH,OH (4:4:1). The mixture was then
stirred for overnight at 85°C. After cooling to RT, the reaction mixture was filtered and the
filtrate was extracted with EtOAc. The combined organic layers was washed with water, brine,
and then dried over Na;SO,. After removing solvent, the residue was purified with normal

phase silica gel column eluting with 0-50% EtOAc in Hexane.
Step B

NC | N Ba(OH), ‘Hooc/\(j
/ s,
N~ NH, Cco, N~ >NH

[0140] Ba(OH), (1.28g) was added to the H,O suspension (10 ml) of the cyanopyridine
(1.0 g). The reaction was the heated to 95°C for 2 h. The reaction was diluted by adding hot

2

water followed by the addition of celite. While the temperature was held at 95°C, CO, gas was

passed through the reaction mixture for 30 min to saturate the reaction mixture until the
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water followed by the addition of celite. Wile the
tenperature was held at 95C, CO2 gas was passed

WO booa0sds74 he reaction mixture for 30 mn to saPCr/asm03/032171
the reaction mxture until the 58 WD 2004/ 032874
PCT/ US2003/ 032171 pH = 8-9. The reaction was filtered
and the filter cake was washed with hot water three

times. The conbi ned water saqlution was evaporate

PRe$-9v d8¢ {ﬁ%t!i’ﬁd""’@ ailtereq apd e Hitercaligwpssvasheq ity ot Vfams three times.

eIth g&nﬂﬁwﬁér sofptiBR whs &¥epralE URder v%m(agégﬁverl .0 g b¥ zNﬁRute solid as
01411 The 6-am no-2-nethyl-nicotinic acid

(ﬂle@gqemcdl ssolved in MeOH and then cooled to OCin

an ice-water bath. HC gas was then passed through the

solution for 15 mn. The reaction was warned to RT

and stirred overnight. After§@R£porating the MeOH, the

resi due was neutralized with saturated sol ution of

Na2CC3 Hodcextracted with Et CAc. The cmelp,aed gani c

| ayers were shdvvlth watHéH (gas) brine then dfi

over Na2SO4. M_g S'D‘I'V'gﬁr_gl‘vrb‘m) ng cr
product t hdt vvﬁ‘s ci ed on MeOHhe next step w NoulNH;

further purification. Step D Me02C Me02C | 12, NalO4
| {o1M1NHDRe BMEindS@@ethyNhiZ;otir[i@M&ﬂl 0g) vas OivsoleedlinMeOH ofd then

co@né {(])3) dé an 1 wa{e]: %a%l ﬁbf ga%(,i%x% E)hfn F%id %rs(%ugﬁ th%Ssgl%ti(r)];g}or 15 min.

Sthe mnmomlvdswarﬁ&etorlélamtdl stirredvaeriiplgn Atfiitea¢vaporatingtBEMeOH, the

SRt benes iRl e b ST el RaIaRE. The

Ico@bined elghriivvagerk dlere Wdshed Wit Whter abride theh dfled'dvieRNWSIOR Removing
and then extracted wth Et OAc. heo gani c | ayers
\RB'?"‘e“t@B’ﬁ‘égﬂé’@"&f‘f’a ProSURBRtRaS fartied e tot 'i%stepawﬁhw fusther
Pvhficatibr2SO4. Rerovi ng the sol vent gave 900 ng crude
product. 59 WO 2004/032874 PCT/ US2003/ 032171

Step D
MeO,C MeO,C |
2 | ~ |2, Na|04 2 I N
= > —
N NH, DMF, 50C N NH,

[0142] To a DMF solution of 6-Amino-2-methyl-nicotinic acid methyl ester (500 mg) was
added iodine (644 mg), NalO4 (754 mg) sequentially. The reaction was then heated to 50°C
overnight. After cooling down to RT, NaHS,0; was added to the reaction until the reaction
mixture turned a light yellow color. The mixture was diluted with water and then extracted
with EtOAc. The organic layers were combined and washed with water, brine, and dried over

Na,SO4. Removing the solvent gave 900 mg crude product.
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Step E Me02C 1 Me02 C I | AcCl, Py O2 | N N NHDCM
OCC N H [0143] At 0C, the acetyl chloride (0.22 m)
woam4asised to the DCM sol uti on of 6-amino-5  PCT/US2003/032171
i odo-2-net hyl -nicotinic acid nethyl ester (900 np)
followed by the addition of pyridine (0.38 m). The
reaction was stirred at OC for | h, diluted with DCM
and washed with water, Na2CO3 (Sta'd), water tw ce
and brine. The crude product S purified with colum
eluding with 25% EtOQAc in DCMto give 200 ng product.
Step FpdeflcC | S 021 TMS = MeO2@medid- Qul, |
PdCl 2(PPhs)m TEAABCNPyH [0144] To t O
sol ution of yl a met hyl - ot ki c
aci d nmet hyl” estNer dded aul ( 7‘@)
PdC12(PPh3)2 (63rrg) TVS acetyl ene (88 ny), and TEA

ntia T ectlo s stirred .. .
o WP O e R eloriqR 6 26y e S HRD CRRlugipnof 6-amino-s-
\mﬁ) ¥- ﬂnbﬁ?l—rﬂgottnﬁt{j&whetﬁﬂ este£(9801 dl%y\mlbaldd v {hB adlditi®t ofdYeldine
n dried over ) e sol vent was i
é@é*gwpat ga rQARHON WAS s&a@“@ﬁ%r 1ibg 5 edyyyitly PGM andywgshed with water,
aAbCOT S8 (gdtvﬂlgr tidein@ Wrin&! TRGnide pR¥dvtiand paAl& wRVEMumn eluding

pr. oduct Sim Me02C O | THF TBAF Mv2C \ IN
Ryjth 2% ]NOAc in DCM to give 200 mg product.

Step F
|
MeO,C | SN
TR M= oSN
N NJ\ Cul, PACIL,(PPhs), | L
N DCM, TEA N~ >N
H

[0144] To the DCM solution of 6-acetylamino-5-iodo-2-methyl-nicotinic acid methyl ester
(200 mg) was added Cul (17 mg), PdClx(PPhs), (63mg), TMS acetylene (88 mg), and TEA
(2.5 mL) sequentially. The reaction was stirred overnight at RT then diluted with DCM. The
mixture was filtered through celite and washed with water and brine then dried over Na;SOs.
The solvent was evaporated the residue was purified by silica gel column eluding with 5%

EtOAc in DCM and gave 200mg product.

Step G

SN

/
MeO,C | S /o THF, TBAF MeO;C | N
-
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H 60 WO 2004/ 032874 PCT/ US2003/ 032171 [0145] TBAF

(1.3 mM, 1L.OMTHF) was added to the THE sol ution of
W®2m@e032874am no- 2 PCT/US2003/032171

met hyl - 5-tri met hyl si |l anyl et hynyl -ni cotinic acid nethyl

ester (200 ng). Reaction was heated wunder reflux for

4 h. After rermvi ng the THF, the residue was dissol ved

in Et OAc_and Wi wat er and brine. The sol vent

éﬂlr‘éhﬁ"@éd: (éﬁd“lt thB@F)dM‘ES agded tp the FHI eplwgipn of piagetylgmjno-2-
I -tﬁk%?l@ﬁbﬂ th@ }_?Jiql c?b%lﬁ’c'-:at:@?ﬁ&tllﬁiﬁ }_@bé@nﬁ@j ”lfeagtg)n%s heated

pur produc

Raddr nsdlundond IN Amrlﬂim?\(mgllb TiHethpresidue wapdissivea lrolﬁtOAc and wash
gfé{ﬁﬁ{/ é?lamh Ehr%y }%9 L&]Lgx’t @g?%@%@éﬁ@e?ﬂﬁggﬁ%ﬁuhﬁeﬁw ghca gel
goldmn ehléfﬂguwthnl@ 3‘0(% EtADAn: inTHM tegive 7VOmg poiexpreduet. was

then cooled to OC and HC1(6N) was added dropw se until

pH 3 was obtained. After renoving the MeCH the

resi due was washed with hot B8OH three tines. The

conbi ned MeCH sol ution was evaporated under vacuumto

gi ve amgel.cow solid 120 ! rude produoc Th
crude proéuc l ed d t he next st p
Il r, NHO 0 | MeOHNREBIMNHGN | N H T

DVF [ 0147] Pr Blpar from
6-met hyl -1 Hpyrrol of 2, 3-b] pyri di ne-5-carboxylic ac:ld

angb14ér (rhe Efie@ﬂf 9155&9163{ bt 6ty 1 Hlpgﬁbial n3 B]tggﬂ&lﬁ@-'ﬁéﬁrboxyhc acid

accor d| n rocedure déscri
Sietyl mter%]_O mg) and CO3 (76 mg) was heated under refluxing for 4 h. The reaction

mixture was then cooled to 0°C and HCI (6N) was added dropwise until pH 3 was obtained.

After removing the MeOH the residue was washed with hot MeOH three times. The combined
MeOH solution was evaporated under vacuum to give a yellow solid 120 mg as crude product.

The crude product was used directly in the next step.

Step I

Vs o
HO)J:EN\/IE> TBTY \QV“(L)N JI;Q

TEA
DMF

Iz .

[0147] Prepared from 6-methyl-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid and
1-(4-Fluoro-benzyl)-2S,5R-dimethyl-piperazine according to the procedure described in
Example 26, Step M.
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WD 2004/ 032874 PCT/ US2003/ 032171 Step J ON 0 p F,

(N1 \ a (COCl)2 FriNO N~NNCHC 2 NJ NHDb)
wmeovebagram ne N H [ 0148] Prepared from PCT/US2003/032171
[4-(4-fluoro-benzyl)-2R, 5S-di net hyl - pi perazin-1-yl]-(6
-met hyl -1H pyrrol o[ 2, 3-b] pyri di n-5-yl ) - met hanone and

di met hyl am ne according to the procedure described in
Exanpl e 26, Step N. MtH+(480). Exanple 37 Additi onal
Conmpounds [0149] The synt hesiStepdf the fol | owi ng
conmpounds can be carried out in a manner simlar to

the procedure described in Exanple 36. ONH2 OHN- O F \
~N/ \VFO ~r N/ NJI NI DO N NHNH 0o N

oH
HN. 0 N/ ?LN%O Fly Mo, N I N N pL H o
\©\/N\:) \NI N CH,Cl, \) <)

b) Dimethylamine N

Iz .

[0148] Prepared from [4-(4-fluoro-benzyl)-2R,5S-dimethyl-piperazin-1-yl]-(6-methyl-1H-
pyrrolo[2,3-b]pyridin-5-yI)-methanone and dimethylamine according to the procedure
described in Example 26, Step N. M+H'(480).

Example 37
Additional Compounds

[0149] The synthesis of the following compounds can be carried out in a manner similar to

the procedure described in Example 36.

NH,
F (L o
) g ) \©\/(L y
\©\/N\_/| \N N N
: H H
. OH
HN |
o N
. (L
Ty UK
N\) > P
N ﬁ N u
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5
O
O
Z
O

O0 FOF 1 p ~N/ V1 1 \ NNJJNN
2 WD 2004/ 032874 PCT/ US2003/032171 O N1 O
w@20d4mes74 O F 1 ~N O F | O NN NHNN H ET/ON®32171
OFN\\ OF 1 1 NJ " HNH Exanple 38
Bi ol ogi cal Activity [0150] The conpounds provi ded
herein exhibit varying levels of activity towards p38

ki nase. For exanple, compounds from Exanples 1-5, 7-9,
16, 17, 19-22, 26-29,0andl 31- 36 each e ibif an | Oﬁwg
BI Pod As

val u eofl orOIeSS| he dilyte
NTN

0
> F N SN )
N H N N

=z
=z
I
I
(@]

Example 38
Biological Activity

[0150] The compounds provided herein exhibit varying levels of activity towards p38
kinase. For example, compounds from Examples 1-5, 7-9, 16, 17, 19-22, 26-29, and 31-36
each exhibit an ICsy value of 1 uM or less in the diluted Whole Blood Assay described herein.
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WO 2004/ 032874 PCT/ US2003/ 032171 dainms 1. A conpound
of the formula: ( 49mZ (RBZ2 Rs/, r_;~ 3 13 z2
w@ 1go4/0828z€ ZI N L' z and the pharmaceuti cal | yPCT/US2003/032171
acceptabl e salts thereof, wherein represents a single
or doubl e bond; each Z2 is independently CR or C(R )2
wherein each R is independently hydrogen or
noni nterfering substituent; gi%.is NR7, 0, or S; R7 is
hydrogen or a non-interferin stituent; each of Z4
and Z5 is independently Nor CR wherein R is as
defined abavempsithd oftieifeinfulaat | east one of Z4 and Z5
is N, each R3 1s independently a noninterfering
substituent; n is 0-3; each of L'Z4aag) L2 is a linker;
each R4 is indepe y. ®honi prante 2substituent;
mis 0-4; Z ,is CRS or/ﬁv\,her]e ' ogen or a
noni nt e¥fering sépstitu 8ndy# is an (1)
i nteger fromO0-2 er ej is 0-3; A
is a cyclic group su s interfering
substituents, wherein two said noOhinterfering

subst gﬁldﬁggﬁar&a&uﬁ&ﬁ1ga@3ega§@§glég§§vﬁ%~hemﬁ conpound of

claim rern one wherein Yis COR2

or an\\' sostere thereof d R2 is hydrogen or a
noni nt er fENFITHLS &5i08 i‘i’ﬂ%ﬂg‘?b%‘gch of Wand X is a

spaceeachfz? 2 ifidepeadedtie@RNoOE(RI'), MMerelin dah RNEeRRP&RIBAdYhyArogen or
%roni%t'erfering substituent;

Z’isNR’, 0, or S;

R’ is hydrogen or a non-interfering substituent;

each of Z* and Z° is independently N or CR' wherein R' is as defined above and
wherein at least one of Z* and Z° is N;

each R’ is independently a noninterfering substituent;

nis 0-3;

each of L' and L2 is a linker;

each R* is independently a noninterfering substituent;

m is 0-4;

Z' is CR® or N wherein R’ is hydrogen or a noninterfering substituent;

each of ] and k is an integer from 0-2 wherein the sum of | and k is 0-3;

A is a cyclic group substituted with 0-5 noninterfering substituents, wherein two said

noninterfering substituents can form a fused ring.

2. The compound of claim 1 wherein one R'is -W;-COX;Y wherein Y is COR? or
an isostere thereof and R? is hydrogen or a noninterfering substituent, each of W and X is a

spacer of 2-6A, and each of i and j is independently 0 or 1.
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64 WD 2004/ 032874 PCT/ US2003/032171 3. The conpound
of claim2 wherein said RL is COXj COR2 and wherein R2
WO 20081032874 | S st rai ght or branched chai n al kyl , pei/ksaw93/032171
al kynyl, aryl, arylal kyl, heteroalkyl, heteroaryl, or
het eroaryl al kyl , each optionally substituted with
hal o, al kyl, heteroalkyl SR, OR NR2 OCOR NRCOR
NRCONR2, NRSOZR NRS OCONR2
COR, dr RI%e cpmepwde é@@h? NhPr§1WSﬁk9éiaéﬁ@@P§ﬂ¢9anda| kyl |

al kenyher&ih Ra'i or@sfstxtlf_i\)%ﬂt Mﬁfcﬁ@i&l%%w %lk@h alkyHyTaryl, arylalkyl,
thereof or wherein

bq{ermwerMéM ﬁact!@ehorﬁlly ﬁlﬁostlﬁumép@ﬁ@@n@lkyl
platex%klk | SR ifzq{mxz, ORNRCOR, Nﬁtﬁbﬁﬁt Wk%@zsnﬁﬁ% miz“d)&@NRz,

or Ns her vvher el n two att aché
QNOﬁO@/ CO3¥Rn GOB. & ReSihivhgreiniepgh lhﬁdndvhendentﬂv Haﬁlldyl,ralkegyl or aryl

L&EJOEQ?E,] {g,‘ﬁ aﬁi‘%ﬁtﬁohﬁs%?rgoﬁx al kyl , al kenyl, al kynyl,

er oa het er oaryl
het erwhmgah& k%/(DR MRs; ER,d]iRCGNBlz IGCNRS tar NR‘S@NWZ twherein each R is

f{ﬁ:?éply I—%EE&E%}' or:g%l Ormﬁr%at%"é é:ﬂrllz%hmglzfesnns%ereof and

wheiemetwd ®ndttaghed to thalskyé atomlnkayrfgim o B8-8angmhbed ring lrel wherein said ring

het t t i f t f in.t
Hey Bt ST oRRue B AR LAk ha S har i s e ke, pgrerosry,
Baénoamyhllldyy es&hgjnbﬁaltyedbsamtabm‘ﬂehaatgfsmeﬁ NRRMOCOR, NRCOR,

Whﬂ{r E‘nga%%sseg %&%ﬁ{ﬁge W&%?ﬂfrﬁa% ?m%wé?mnwﬂyﬂ

bl 1|‘|alﬂény|l 8r &pitdr ﬂ[b&ieke)‘oa‘ﬁdilb@éﬂtilhlhg (ﬂoralls lshekeof whbleRWb R attached to the
al kynyl , a%y aryla kyl., acyl , heteroaryl],
PRSI IMay | formha.§-8 meabebrigg. OPU‘}ﬁ‘él')é?"c?é‘lltRS‘?ﬂW above défined; and
heter)aaqlf ﬁég@,wgalkggnels SOR, SO2R, RCO, COOR,

CONR2, SO2NR2, CN, CF3 NR2, OR,
aI kyI SR, aI kyI SO? al kyl - SO2R, al kyl - OCOR,
al kyl 4 COORhe cainlsptind@Rclaith K Wheieldyi20. or R3Si, wherein
each R is independently H, alkyl, alkenyl or aryl or
heterof orns thereof 6. The corrpound of claimb5 wherein
R7 i s5.H, dfhelcsmpmnd@xﬁallalnylmhmm R'Us Hcbr é dpyibpally substituted alkyl

R ot B ISR oL il pplcogfyf hptaRESE ™

hﬂélﬁﬁlﬁf’@ﬂ nmetdammyl s srctm sxomomm)j om‘om laby FCORWROFREICONR,

8t kRl A Eok: o ls]_{h?lk?lo und 10,8 AT dc SIS 1 2oor,
of

alkyl -CN, alkyl CONR,, or R3Si, wherein each R is mdependently H, alkyl, alkenyl or aryl or

heteroforms thereof.

6. The compound of claim 5 wherein R is H, or is optionally substituted alkyl,
optionally substituted acyl, OR, or NR; wherein each R is independently H, alkyl, alkenyl or

aryl or heteroforms thereof.
7. The compound of claim 1 wherein both k and | are 1.
8. The compound of claim 1 wherein L! is CO, CHOH or CH,.
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65 WD 2004/ 032874 PCT/ US2003/032171 9. The conpound

of claim8 wherein L' is CO 10. The conpound of claim
wo 2whe8sB7H Z' is N 11. The conpound of cl ai m RCwOs2003/082171

Z' is CR5 wherein RS is H OR NR2, SR or halo,

wherein each Ris independently H, alkyl, alkenyl or

aryl or the heteroatomcontaining forns thereof, 12.

The conpound of claim 1l wherein L2 is al kyl ene (1 4C)

or al RenylBieompoundyof clgis B grhareinl de6S i tuted with a

noi ety selected fromthe gr oup consi sting of alkyl,

al ken kynyl ary al acyl, aroyl,

het er&\r yIT eﬁ@?‘é?‘ﬁ‘gl(ﬂgﬁia‘m ﬂé‘%@ H@I«‘%N het er oal kynyl ,

het er oal kyl aryl, NHaroyl, halo, OR NR2, SR, SOR

SCQ2R, NRCOR, .N N R2, . sRCO,

S 1 O R e B e B TR S R s s
6H3, wik3&h eachRlis WdRpendb et mllgd alkeylios atyhcethe hel@phtbiyi-ddntaining
a‘}l{gé}fcﬁ al.kenyl or aryl or heterofornms thereof, and

%fwo substituents on L2 can be j oi ned to forma
non-aromatic saturated or unsaturated ring that

i ncl u?fs Ol“h?é crc]n%tggunt%%tfoﬁsm mherem is Qlkéle?e\?ﬁ dé{Cci or a'\lkenyﬁjene (1-40)

whi ch ‘€ontai ns menersfor
sptisially substitated svith henqicty selectédofrdrm then gaoupamhmnmg ofralkgt aikenyl,

: 1ama
Ry BT S o tec GO gy ety e @iy,
h&teioalkylas i -atoyt, aalopDRYNRH SR, SOR, STIRe DR NRCORNRCONR,,

SRR ek R SRR XAy nibovm, o

SPHR;BL, BiEROYivihBrelr &ack RIS Inkié]jd:ﬂﬁdnﬂ $ELRGL @meﬁyn @m N# heteroforms

g;e?ﬂ E ?ll sting of alkyl, al ken
|aR§ W eregxctyyp subép pts 01‘1 ét %a(nd)gldg,lped tﬁé‘y zbléqq{%;pmatxc saturated or
DRdafiired Kbt indhles O-Qq{eke)/(fh‘ﬁms WEEtIeAR Y, lS)éh%VNancll\' which contains 3

NH- ar oyl hal o, OR, SR, S SO2R,
HFDTRRDErs REFBILR0 SEESHRDIS SRELS 1o NGO R kFPOBOFROIRSBRN oxime
mﬁheﬁ%%terwma%m thlborgl_' %oleRS i, and NO2,

wherein each R i1s i1ndependently H,” al kyl, al kenyl or
aryl or heterofornms thereof, and wherein two of said

optiopal stHeSbinps@RALF cRlin 2t vBEeM 2ROSHstbsaRse 168,
joined to forma fused, optionally substitute

aromati ¢ or nonaromatic, saturated or unsaturated ring
whi chl4ontBieremBewthd dfel’able 13 whé®in L? is unsubstituted methylene.

15.  The compound of claim 1 wherein A is optionally substituted with

0-5 substituents selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, arylalkyl,
acyl, aroyl, heteroaryl, heteroalky|, heteroalkenyl, heteroalkynyl, heteroalkylaryl, NH-aroyl,
halo, OR, NR;, SR, SOR, SO;R, OCOR, NRCOR, NRCONR,, NRCOOR, OCONR;, RCO,
COOR, alkyl-OOR, SOs;R, CONR;, SO,NR;, NRSO,NR, CN, CF3, R3Si, and NO,, wherein
each R is independently H, alkyl, alkenyl or aryl or heteroforms thereof, and wherein two of
said optional substituents on adjacent positions can be joined to form a fused, optionally
substituted aromatic or nonaromatic, saturated or unsaturated ring which contains 3-8

members.
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WO 2004/ 032874 PCT/ US2003/ 032171 16. The conpound of
claim 15 wherein Ais optionally substituted phenyl.

wa Z0040bms7€onpound of claim 16 wherein sai d opt POTak2003/032171
substitution is by halo, OR or alkyl. 18. The
conmpound of claim 17 wherein said phenyl is
unsubstituted or has a single substituent. 19. The
conpound of claiml1l wherein R4 is selected fromt
groupl@onst *@tqowgowd Of&lalkf? 15 WheRBAY S, OPHP'P@;UWPE’S“%‘FVIphenyl

aryl al kyl, acyl, aroyl, heteroaryl heteroalkyl

00 TR R B sty . r

R2, NRCOOR, OCONR2, RCO COO? aIkyI OOR, SOBR,
CONR2, SO2NR2, NRSCRNR2, CN, CF3, R3Si, and NO2,
wherein each Ris independently H, al kyI , al kenyl or
aryl 8. herhercofmpoursl dfickir 07 waerdintsaid phényRis wnutatijusd @nhbas a single
p%ltlons can be joined to forma fused, optionally
SUBEMFY Ut ed aromatic or nonaromatic, saturated or
unsaturated ring which contains 3-8 nenbers, or R4 is
=0 or,@n I
thereg? °g4 Ewg%{d%‘%gun 1wf118?é}rﬁﬁ‘el§§eg£ct dé f}'(gl"?%h% cppsisting of
iatkyh alkenyl, G yngl, ap, lay;llalkylZaibyl diogl, baenpanyh dietofoatkb/lahcm@ﬂkenyl

SREHI R S el L Oy RSO SR S mecor
NRCONR 1) NRCUHER,6DOONRBE IRARE GOzomalkyJ O8RS BIO3R, CONR;, SO;NR3,

I , N - .or NR2, ej,n
HGLGIAE 5] oS, anf i, NEEER b, R Sl Sy
apipoitdofofmihedeot 24d twb of B ¢h ddpiceis phﬁh@hs@:ﬁn B jémé& to form a fused,
25, Tﬂ)é@ Hnd of. cl aim 24 vvherell?inls 112

Btlonit 6&8@ ﬁﬂm&filc er %‘qqa}{op%é?t@faltp é)éeﬂsaﬁlratie rmgw ich contains

BroaaeRee Rt RY isMOIsaeRime) bxinSethéd ¥neestdr e ROtAl thereof.
al kynyl, aryl, arylalkyl, acyl, aroyl, heteroaryl,

heteroalkyl heteroalkenyl heteroalkynyl

het er 2@l kyTl&rcybhl,poNl'cl-cﬁ’R:mylh 19 hfaéxﬁme@hR‘NRﬁaloSBR G@Ryl.
S2R, OCOR, NRCOR, 67 WD 2004/032874 PCT/ US2003/ 032171
NRCONR2, NRCOOR, OCONR2, RCO, COCR, al kyl-OO0OR, SQOBR,
CONR2?1. SOZNRZ:omphiRECH NREN 2Cxher€m3n isB $j or 2and NO2,
wherein each Ris independently H, al kyI al kenyl or
aryl or heteroforms thereof and two of can be

Y et o TSI a1 FoIn Y KLandt ot A e alkyl

23.  The compound of claim 1 wherein each R is halo, alkyl, heteroalkyl, OCOR,
OR, NRCOR, SR, or NR;, wherein R is H, alkyl, aryl, or heteroforms thereof.

24.  The compound of claim 23 wherein R? is halo or alkoxy.
25.  The compound of claim 24 whereinn is 0, 1 or 2.
26.  The compound of claim 1 wherein each R' is independently hydrogen, or is

alkyl, alkenyl, alkynyl, aryl, arylalkyl, acyl, aroyl, heteroaryl, heteroalkyl, heteroalkenyl,
heteroalkynyl, heteroalkylaryl, NH-aroyl, halo, OR, NR,, SR, SOR, SO;R, OCOR, NRCOR,
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aromati c or nonaromatic, saturated or unsaturated ring
whi ch contains 3-8 nenbers, and/or wherein one R is

wopikosmizdy -W-COXj Y wherein W X, Y, i and jPar/esa®3/032171
defined in claim?2. 27. The conpound of claim 26

wherein one R is -W-COXj Y wherein W X, Y, i and ]
are as defined in cIain12 and each other R is

sel ect ed fron1the onsisting of H__ alk a%yl
AR AONER RGAR. OHIN Er B HOOT A DR, S0Pl GNRROMNR,

NR&0,RR, REER RAI, kid N%here'ﬁpgch m%deﬁem@eﬁ!}tﬂ \Mk?r &ikBnyl or

each R I’s |ndependently or aryl or

et er kstespfesms thawpkasd twoef RLme be dﬂmsiuﬁ éoresra fgsedi ontipnally substituted

\be%fa‘ﬁnb :8r é\ﬁﬁfo%ﬁ%@ﬁtu?aééﬁ%ﬂ gh%ug%@&jrm%éﬁwh g&]ﬁalﬁrsﬁjw %Hl@eng and/or

adarsoueng Rofis eptimnatly - WEEDE Y rwhegein &, X, Xntland aresas@fined in claim 2.
31. The conpound of claim1 wherein both Z4 and Z5 are
N. 32. The conpound of claim 1l wherein the conpound of

for mul% ( 1The compepnskafelaim 26 yhereHeongRo iy WkHRXi¥ twheeeinhV, X, Y, i
%R AP4LY QQ&eﬂ}E@q’ﬁl dIfim B A8 otherFB-is SFected RAPMIBLEY Ebrﬁ?shng of H,

OSI ti or treati ng condi tions characteri zed

éH<D{ aedarp3gylalkyb hﬁWi‘O@&W\hﬁ@haWb hplosPRi N2, (SBn#JRCQBs a'&yl -OOR,

V
% SR R RSV Rl B kSl s
dreebt abl e exci pi ent. 34. The conposition of claim33

whi ch further contains an additional therapeutic
agent. 68 WD 2004/ 032874 PCT/U82003/032171 35. The

conposj ti of ¢ 34. wherein Swid additi
Cher agbut | EreXgaipidBrafaint S 5ietdh S, pRSls 4 BiBleoandy
anti body, or an inhibitor of cell division. 36. A

Metogo L0 ffd dp%ﬁnﬁ%urfdod}gia h ‘?th'é%‘i’d %“‘bﬁ gl z{?&ﬁ A nase

conprising a inneed of such
treatment a conpound of cIa|n11 or a pharnaceutica

COnpOgh ti Ofpe &Hﬁ%ﬁﬁofcﬁ?m 1 Wereiezieel £k 22haten 36
wherein said condition is a proinflammuation response.

38. The nethod of claim37 wherein said

proi ng{ amegd dmpo@fiTaREN i1 Svhekdid bdth €* aricl @k08i s, | BD,
rheumatoid arthritis, rheumatoid spondylitis,

osteoarthritis, gouty arthritis, other
32.  The compound of claim 1 wherein the compound of formula (1) is selected

from the group consisting of compounds made in Examples 1-53.

33. A pharmaceutical composition for treating conditions characterized by
enhanced p38-a activity which composition comprises
a therapeutically effective amount of at least one compound of claim 1 and at least one

pharmaceutically acceptable excipient.

34.  The composition of claim 33 which further contains an additional therapeutic

agent.
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arthritic conditions, sepsis, septic shock, endotoxic

shock, Gram negative sepsis, toxic shock syndrone,
wa@sdohoses7adul t respiratory distress syndrone, BCT/UK®P3/032171

reperfusion injury, CNS injury, psoriasis,

restenosis, cerebral malaria, chronic pul nonary

i nfl ammatory di sease, chronic obstructive pulnnnary

di sease, cystic fibrosis, silicosis,
sar codl-s, Ksempesiianpfglaim dd whergin Sé‘dli‘é%o?aé%f%?‘ﬂtwrﬁgem isa

@bx%@@s?é?ond S0hbndcloRRURHSUTEG N gl oM RIIRKMASIBRS t

reaction, Crohn's Disease, ulcerative colitis,
Al zhei mer’ s di sease or pyresis. 39. The conpound of

cl ai mgl WherRiHad td@eat & bR v nﬁﬁcdlafdarbyl&& kinkje dosnprising admmlstermg
selected fromthe grou conS|st|nq of conp oung

fhe gbleRiin @gediofsych it BCBRAYBY ACIYM kbt ﬁhaimméml fomposition
theogompound of formula (1) is selected fromthe

group consi sting of conmpounds made i n Exanpl es 28-53.

41. The conpound of claim| wherein the conpound of

formuda ( Wheinsetiirll Feta@hl 36 vhegintshid ciiditi¢h i€ @ pEditflanitgatidh response.
conmpounds made in Exanples 7, 8, 11-27, and 33-47. 69

38.  The method of claim 37 wherein said proinflammation response is multiple
sclerosis, IBD, rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis, other
arthritic conditions, sepsis, septic shock, endotoxic shock, Gram-negative sepsis, toxic shock
syndrome, asthma, adult respiratory distress syndrome, stroke, reperfusion injury, CNS injury,
psoriasis, restenosis, cerebral malaria, chronic pulmonary inflammatory disease, chronic
obstructive pulmonary disease, cystic fibrosis, silicosis, pulmonary sarcosis, bone fracture
healing, a bone resorption disease, soft tissue damage, graft-versus-host reaction, Crohn’s

Disease, ulcerative colitis, Alzheimer’s disease or pyresis.

39.  The compound of claim 1 wherein the compound of formula (1) is selected

from the group consisting of compounds made in Examples 1-27.

40.  The compound of claim 1 wherein the compound of formula (1) is selected

from the group consisting of compounds made in Examples 28-53.

41.  The compound of claim 1 wherein the compound of formula (1) is selected

from the group consisting of compounds made in Examples 7, 8, 11-27, and 33-47.
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