WD 2004/ 032874 PCT/ US2003/ 032171 AZAI NDOLE
DERI VATI VES AS | NHI BI TORS OF p38 KI NASE Rel at ed

J,ons 1000 ication clainms priority
“@gﬂﬁwgﬁgﬁrOV|S|onmmmmumwmmmmwpl|cat|on No. 68LHUB2MY032171
filed October 9, 2002esvdri ch i s hereby incorporated by

reference inits entirety. Field of the Invention
10002] The invention relates to conpounds useful in
treating various disorders associated wth enhanced
activity of klnaseIPSS More specifically, it concerns
compound3ZANNPOLEDERINVAFINESAS RFHBEITHORS OFopas! ICNASE
t hrough pi perazine or piperidine noieties to an aryl
group as useful in these nmethods. Background Art
hQQQé;A ikAlge number of chronic and acute conditions
have been r gni zed to be associated with
per res
Pl R i P A PR one e
NR: PO/A1 TP o1 dileq Octpher 8, 2001; ~vBichn siheFedy. indotpossiaetyrefeie Riatin its
tefgregctivity of these cytokines in the regulation of
inflammation rely at least in part on the activation
3£l€ fhenz%ms on the cell signaling pathway, a nenber
ase famly generally known as p38 and
ﬁﬁ@gﬁéhvel known as CSBP and RK. This kinase is
yamrelatgspoeqsmropsds as4furin tigating vastonpdibaddroassociated

bythpdﬁyﬁlbaiﬂaﬁmy(bﬁikmﬁerp@§SMoIersSéﬁfﬂﬁm iWohddrms compounds, that are
harldes or with pr0|nflannatory cyto oKI'nés

| ipo sa

rﬂgtﬁg%‘@)l/‘f E‘fol © capRiedritpeughrpipgramnsyas pineridindineistiss todn arflegroup as
kik¢falSe the@Ghdthoidt.y of p38 are useful anti-inflamatory
agents. [0004] PCT applications W98/ 06715,
¥Q Qf4a2, and WO 96/ 40143, all of which are
i d herein by reference, describe the

reI i nhi bi.t.ors with various
di gg’gg}g B‘ét é? rétgxﬁbcpgfschron C anﬁgc te W"?'H%’gi’aéeptﬁF? Lea@glngﬁ%to be

i2spiatipted witk pasfurbp G K tm:asﬂvanameory sapotlse. A Murdd b cRokines

\{@rﬁﬂcﬁsﬂ mQFns %sﬁ@%&é?n%lu%%%ﬁ? Ich{LI ) I;%%F%fﬂ]g Régmaﬁrts Hapthe activity of
§|€§q1<|‘f)’t(tkpr§8 inthpregrédtion df mﬁm:dytidntrels at lest ﬁ@&lﬁ bR the aktivation of an

oftkie igmali el v

A T A
@g@idsaltem@wpb: knévocds GYPPnd RE, Thasdidusis a@tldledl by dual

5@&9&&9&%%&9‘ shimbERch b}yﬂﬂglgchemlcalt rrgﬁlgetrera Lﬁ%gr f ﬁﬁpopolysaccharides

injury, CNS Injuries neu
Ps¥iepfr@llapmgety agiokines sestt aribsiand TOEr Fbéreforemhditbralof the kinase

eAVRPbLHIR lél'er@&ﬁllra%tl-mﬂammatory agents.

{0004] PCT applications WQ98/06715, W098/07425, 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, rheumnatoid 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

HII“HII\IIIII}II\\III\IIII“I“IIIIII
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i nfl ammat ory di sease, chronic obstructive pul nonary
di sease, cystic fibrosis, silicosis, pulnonary
narcosi s, bone fracture healing, bone resorption
di seases such as osteoporosis, soft tissue damage,
graft-versus-host reaction, Crohn's Disease,

neurall te@matand escloaphin tiseriasiec tesignosis, cerébralnma s, yhiooiephulmonary

. dis ase. (1 BD and eS|s 0005]. The a o% ref er enced
mfla grsg%sgt &ch ?talg é)ul{l&cmggl FaSHATSER Efo 1S 0s1s, pulmonary
sarcdﬁis[lm fractilid hdalliag, Sboﬁﬁte@orb@orbﬁsda%fst,ﬂéh dsfbsieblﬁﬁbdlzﬂ goft HES€ damage,
di sease states. These. conp qunds are elther i m dazol es
graftgersys 30?%?:?6%% Cotyst Pisgasedicprativg goktis 1gg luging glapymgtory bowel
dmmﬁknnrgagapﬁkgglne ring Iinked through a carboxam de
| i nkage. Additional conmpounds which are conjugates of

10908k  Ehgi aheee-rfarenced Bo Tl applisaonslisslose pasppoygds which are p38 kinase
|Gl n ..
mthlt?;%rGSél:d et? gg ggeful?n yf@ﬂ]yg%lger%? gfs%aﬁl; ?tgteF fﬁéres {rﬂﬁcﬁl‘ég{]ﬁe Sltlmea 1midazoles
or arpingelea substititedrad thsiJper #apsiven with & hlnemmnb ring higkedghiongng e

carb@l ﬁ}agegﬁﬁ%gogdq norgggor@bgham gﬁgk 9%% 7f§1, Lp%wgine?&%ﬂ indoles are

descpbgulesiimbectesdea mdWHPE6A32  rabse mdmmblnated’llmrhn bytdfersnenzy e

scri be ljcati
) EREl S5 bEnbar-RSe et Rt piagraiien ) duingibit p38-o kinase
are dR$RiBEA Hi IRET pillic i REWBDDNR07485ubAARA 3 N1aYoh BOGOOITE addion, indolyl
described i n PCT publication WO 00/59904 published 12
subsitiieg paeridpgpand maﬂii%mf‘é rraichsinhiSt ithisienzyms agsrlessribied i PCT publication
No. W ASS pddi RhIESBEI AL 19@9%&%!&% H&Wah@& hgﬂégg’d piperazine
publ i shed 30 Novenber 2000. The disclosure of 't hese
as pI$or urhehntoss dre dcaqumq;o Patlgubhieation W B 90/5peFgmbhiged 12 October 2000.
Addporrlagd%s?ﬁﬁlogs 0 Igrncé)ﬁnntohgd} aL ﬁg Ak{fg B¢?\{)ﬁ&fcra§%r{ WE)é)O/ﬂSBS
publ et &t th‘eh%ﬁOO dmhe dtsblasuie betheseeidclryered s aivofdradabBherein by
activity. These conditions include inflammtion,
referE)‘?‘:Sllferatlve di seases, and certain cardi ovascul ar
di sorders as well as Alzheiner's di sease as further
Discldese loif irdnvdpeib®w. [ 0008] Conpounds of the invention
have been found to inhibit p38 kinase, the a-isoform
[0007] PEHetiheaation is ddcted@foeméthots ang ebripounBs higeRA ki Rhting condltlons that
glseases med] tg? Qy these activities, The conpound of
are cigfact A eBrAPEd B 2HUY oHliFoh congitpns fglylg w(ﬂmqnﬁlzrz proliferative

disedsés, £hd drtain @EdidvAscil#disodders £ wells A3zheimer’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 compound of

the invention is of the formula



\-/)k Z or a pharnmaceutically acceptable salt thereof,
wherein represents a single or double bond; each Z2
is independently CR1 or C(R1)2 wherein each- R is

i ndependently hydrogen or COXCOR2; wherein R2 is H,
or is straight or branched chain al kyl, al kenyl,

al kynyl, aryl, aryIaIkyI he%gqg§$kyl heteroaryl, or

heteroarylalywr_igggHRth|o N subs2? t ut ed mﬁth
hal o aIkyI het hpalkyl,rge

NRZA\ OCOR
NREONR,? PR, NRSeEp @\, »,ZEO0R, co\wfziz)
COR, or R3Si \whereyn each

---oenéently H, al kyl,
al kenyl or ar t he om cofit ai ni ng forns
t hereof, or wherein R2 |s OR NR2, SR, NRCONRZ2,
OOONRPharglacySepNreEepiahlersalt thesepdwierp@ | ndependent | y
H, «al kyl, al kenyl or aryl or the heteroatom containing
for &,ﬁg&ggas@gg(nwhgm@%enamo R attached to the sane
at om mgy forma rmerrlngemd\Mmrenwsaldrlng
magachy# ik érdependsnthy CR{ ot 6GR By wherkip eacla Rk isripdepeadenylyyiydrogen or
CO)ﬁ%?kz aryl al kyl, heteroal kyl, heteroaryl,
eroaryl al kyl , each optlonally substituted with
hamereﬁRRz {sRi, dﬂﬁh?stra(mr deBElQa chaNmilRﬂkedyﬁaﬂ%Ryl aryl, arylalkyl,
O2NR2, OCONR2 wher ei n each
heteqo,qgté(b é]ﬁ[;féqﬂryly oq_petergpqyg,qlkylae;qgg ﬁg)poqﬁlyéPthtl{}pd i@ halo, alkyl,
f eh
et A O N R N0 RRe MOPF N B R, QgONR,, N
COQIptCONRL,| YOBUbSR iSi wtherkimsacaFoisendbpendeady Balkyl, alkenyl or aryl or the

resent kylene; . Z3 is NR7, or O; R7 is hydrogen
hda%F“PﬁcﬂﬁﬁpHﬁg#Pé gﬁﬁ?ﬁﬁ?uted al kyl , al kenyl, al kynyl,
ar Wheretd B al G NRAGR!, NR@(DNR% O(T@NRF Qﬁ“N’RSOzNRz wherein each R is
het er oal kyl , het ef'oal kenyl et er oal kynyl ,

mdemﬂgnt@aHkyhka} plkenyrorjagyl gmle s eatompoatairg@mDiyrms thereof, and

wher%}xté(»} ggﬁa q%é"?{*%% ?’fgﬁ‘y%’h%aﬁ 1&}': ﬁﬁb%%% andWherein said ring

mayéhﬁh&ir-b@@ﬁtmab(ky}' alkhl, a‘éklehyl al@ﬁiﬁZarmer}HEByl have@akkiyl) heteroaryl,
i ndependent |y al ken aor _aryl_or

hetew&%fsﬂ&vl@ ok ophepelbt SubétﬁéteSfW@uh%mSRzQR @ﬁn SKPRHIRCOR,

NRCGNRE misézl‘k m% éséo@UNREBi .quh wﬁérehﬁea{eﬁ'wps 1ﬁde?¥1lldentlyH

het er'oal k wher el
alkprlkeaylqularylaxrylhe hemcrroatetnecrcmlamng forhertbearfof whdrgin@wad R attached to the

same atom may form a 3-8 member ring, optionally substituted as above defined;

K_D\l

X, if present, is alkylene;

Z?is NR’, or O;

R’ is hydrogen or is optionally substituted alkyl, alkenyl, alkynyl, aryl, arylalkyl, acyl,
aroyl, heteroaryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroalkylaryl, or is SOR, SO,R,
RCO, COOR, alkyl-COR, SO;R, CONR;, SO;NR;, CN, CF3, NR;, OR, alkyl-SR, alkyl-SOR,
alkyl-SO;R, alkyl-OCOR, alkyl-COOR, alkyl-CN, alkyl-CONR;, or R3Si, wherein each R is
independently H, alkyl, alkenyl or aryl or heteroforms thereof;

one of Z* and Z° is N and the other of Z* and Z’ is CH;



each of L' and L2 is a linker; each R4 is

i ndependently selected fromthe group consisting of
al kyl, al kenyl, al kynyl, aryl, arylalkyl, acyl,
aroyl, heteroaryl, heteroal kyl, heteroal kenyl,

het er oal kynyl, heteroal kyl aryl, NH aroyl, halo CR,
NR2, SR, SOR, SO2R, OCOR, NRCOR NRCONR2,

NSRS ek, sk Brebtl RNER, NERDE SR, L —

dkylgQ@pﬁﬁQgﬁ&ﬁymguw&bmyl al kenyl or aryl or heteroforms
thereof, or R4 is =0 or an oxi ne, oxi neether,

oxDW%@éter or ketal thereof; mis 0-4; Z1 is CR5 or N

mhg&: Hiz@ o NR2, SR or hal o, wherein each R

'S |nd%pen8entl ) aIkyI al kenyl or aryl or the
hetsshatie nndkpéﬁdthfly sgledted fromtthe p@ap ,com:ﬂhng)ff alky@ ratlkéﬁyl alkynyl,
is an integer fromO0-2 wherein the sum 1 and k

aryl,@rjéalké{h&cylAarogl gﬁteg}awl hterpalkyl Bgtp&galkﬁzgylep?;eroalkynyl
hetefRHKYPAA NH-8408 alo ORI NI R OSORSHBH IGCOR! ARCTAL emﬁe@NRz,

fromt group ‘consisting o kyl, “dl kenyl ; al ky
NRGOYR, OélQNRd IR;ﬂQ GYR, al&yleQDR S@eRe@@hiRjJ $02NR2, NRSOzNRz CN,

Y T X —
thersdE20R R ‘GEEB, orNB(BQRne mﬁﬁer OREeedter JPReMNRherd3E0,
Cw? al kyl - OOR, SGBR CO\IRZ SO2NR2, NRSOZNRZ CN,

Cansﬁgél, and N2, wherein each R is independently

H 78ld¥R3 o in %B 6salflbegFR2,§DI§{)lolEa% &Og" a(gI R (1:9 I\dependently

wher 8 1 tWo of Sal ion uen s on

H, al9E iatkeapisorciayl dvehg lcﬂtereaiohﬁca‘nwmng foriistReleofOpt i onal ly
substityted aromatic or aromatic, satyrated or
ngam Al pad ke PRy IR A ovierran Siegurchidand K idias and o
al so provided a pharmaceutical conposition for

tr aakiandryd QR ﬂeﬁefo@m mdi&tg! dHoRhllyZ 8Mbs@nt@ a6 3tubdfnéhts
act|V|Hg whi ch conposition conprises a therapeutically
e

selecs¢d Bem gmm&ﬁnswﬁngaif alkyh Alkeniib abkynplo anvdl avylakkyl, aeylaaroyl,

p [

heter(o%%yl %‘i‘ §£1k£fﬁ ASroaflafy 2 g&%&%ﬁcfyg@ H@%Mlkg?a?g PR#PLSy1, halo,
OR, (NR‘fpSRnSiORf SOQR,F(DC@R( NR@(DIRINEC@I‘EQ&IN@KI@IDRD@C@I\LR;, RCO,

t_a | nedi a y. p38 |nase
O TR S Bty IR S Hin NNy ey RES ot
whelefh SRER gfm&ég@ndetnn?qi TR, Aénd F&%gﬁorq{et&%m& ﬂleﬁeu"'and

or a pharnmaceutica rposi tion thereof

whelpar twocef sard Ontiwealcﬂmhdltum;nom gdjacemt posmﬂicbrarmube grined to form a
fused oprtllona%?y substltu?e% aroma c o nongroma]ilc uralltg <e)P ﬁnsa{llrated ring

which contains 3-8 members.

There is also provided 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 formula (1) and at least

one pharmaceutically acceptable excipient.

There is also provided the use of a compound of formula (1) in the preparation of a

medicament to treat a condition mediated by p38 kinase by a method comprising administering

3a



[ 00011 The conpounds of fornula (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 enzyne is present
toaimMmﬂhcm@msédudanMhmnmxmhqmahmofhﬁmehzynmrh@hmh&eaumm

modi. f i nc e its ipherent actjivit or 3b WO
COmpRFEHAITY: %E@? 15@? %O@FG% a0 ISGrRINTIHRALon LeHRaRSCe o

activity" refers to any condition wherein the

ef fectiveness of these proteins is undesirably high,

___&gag%gﬁﬁgagié_%ggﬁﬁﬁgse [ 0010] The conpounds of the
Mod in conditions where p38 kinase
enhance i Vit These conditions are t
Do & arELIa e Searung Geatg Srdaes e

char&ftet%@@m@fa%gw of pI¥ UiALEEBhI pARicult kitkad-i @R i) tnditions
hypoxia, altered tenperature or extracel|ular

“chagasitasizad by ynhansadip13 antyityausiudg teese Mdiess thistanagme is present in

iner@RRRURR SEuPRTLRR syl oo RDBUAS R oo ¥ et aciviny, or
progressive pulnonary and bronchial fibrosis,
hepatitis, arthritis, inflamuatory bowel disease,
gl onmerul ar sclerosis, interstitial renal fibrosis,
chronic scarring diseases of the eyes, bladder and
reproductive tract, bone marrow dysplasia, chronic
i nfectious or autoi nmune states and traumatic or
surgi cal wounds. These conditions, of course, would be
benefited by conmpounds which inhibit p38. Methods of
treatment with the conpounds of the invention are
further discussed bel ow. The Invention Conpounds
100111 The conpounds useful in the invention are
derivatives of azaindole. [00121 In the description
above, certain positions .of the nolecule are described
as permtting "non interfering substituents.” This
term nol ogy i s used because the substituents in these
positions generally speaking are not relevant to the
essential activity of the nolecule taken as a whole.
A wide variety of substituents can be enployed in
these positions, and it is well within ordinary skill
to determ ne whether any particular arbitrary
substituent is or is not 64 non interfering." 100131
As used herein, a "noninterfering substituent” is a
substituent which |leaves the ability of the conpound
of formula (1) to inhibit p38 activity qualitatively
intact. Thus, the substituent nay alter the degree of
i nhibition of p38. However, as |long as the conpound of

3b



formula (1) retains the ability to inhibit p38

activity, the substituent will be classified as
"noninterfering.” A nunber of assays for determning
womoalm2gitit y of any conpound to inhibit p38 aetiug2008/032171
are available in the art. A whole blood assay for this
evaluation is illustrated below the gene for p38 has
been cl oned and the protein can be prepared
reconbinantly and its activity assessed, including an
ag%‘ésg‘rvé’nte“@ﬁchh‘é“‘a‘ﬁ refery toehy apndaionivehergin thecleptiusasss of these

QM%nﬁ@snra&l?h%ﬁﬂ@%ﬁdlﬂsBhthte higeactivity. The
essential features of the nolecule are tightly

def (08 Therremaounds ofibenggpigy arepesfplliso@gsiopsPhere p38 kinase shows

POSHahde® Qﬁww 'ﬂt&s@é&ndﬁ%ﬁsua‘?é s wh@HbRk S Elflc?(;rhﬁg;clerosns are caused

substituents" can be substituted by conventilona

oPy@hRETRANEd by sinBammalion rexidasipn BERTY. hyRE, aliered tgraperagure or

' Xtk F?:F‘Bsrﬁcﬂ’arﬁ@ Comfifons Blusink @Mﬁﬁhtr ks tapopttcﬁétor hd2fosRUbrfidse

limts of such SubstitutionS. The essential features

oﬁondn@n%laﬁﬂwwsmwaﬂ@r@ﬁ@s@J%tcomﬁtm hegrt failure, progressive

pﬁGlHoEalt‘J' Ad ﬂ'ryncni‘%f £ Bsis, %9&&&1 ahmxti@qahﬁlﬁrﬂﬂow lbow@ kedse, glomerular

are. describ herein’as |inkers t

dpd¢rasie @t%@mlererwl fibrgpig.ichiggicsrartipgedisagbes e&qheeye$3b¢ﬁddqland

I w}k&nawk Rl URe SHRSY HHﬂaﬁg &Fonmmél%ug bt ALYk ERGnd
(CH2) n, wherein the IS a generic

d é,fswgwator YiRgisad roundsy brse C¢nﬁitg>eﬁ ef @ﬂursaswwm kethsneffigdpy compounds

d %fcﬁ ?nhlb(i’lrp3 8 ‘A@ﬁ{h%d%re%ﬁh’tr@nﬂhé &({F‘?p%und R %ﬁfbﬁ rare further

i.e., an al kylene noiety which contains a

béiseussedRelowdi ng a doubl e bond at one ternlnus and

al kynyl ene, i.e., an al kylene noiety which contains a

triplgggﬂggﬁggﬁg§&§§ﬂiﬁable i nkers include, for
exanpl alkenylene or al kenyl enes, and
I f
cecl R, TRFeohbnyRRbiea e iien s FErub e gAML due

whi (Ihll]ohttad': descriptioy ach/a,rdam‘in podltidny df mgaﬁlecu'l'&:&e desiittbdas

ma tic o st rai ch lic,. .

optuiiad B Sl ShiReLThis GraBoRes S nrsud figbeiuens

r Gﬁeisdptﬁn,t:onﬂ‘@ﬂerslq spraklirpchrdwmneal&fant torehig essenthat a:mnuty of the molecule

PSSO oAl SR T B PR R SR B ons i

S p\&ﬂlv\fltihmairdlyaryl kil b degeraimn vether gy parctuliratbitrappiubstityent Ber is not

hynm“&gkgx » residue may al so contain carbonyl groups,
groups, hydroxyl groups and the like, or

co n{(wﬂ.‘ﬂ hemmdma:teons ‘vininitdrferin @mbéthmkh@m e.ibstﬂflent Which leaves the

h yI resi . As. used h a
SRR R0 B B BRED s SRi3E iy sl BHE i e
c aulizament nﬁx ahpltiesdegree bﬂxdheibit:bubf pase Hwtevelr | amlctng ds the compound of

rrriu,],ag?/)grret%x),g the NP%Q/ lm.hlblt #&8%‘901‘% £ subutstu nt ?{be c?assnhede as

term
sf mmngdrrfenngmdA mipnizen ohasebys ﬁmdﬂteamding;melabld)tymﬁ anym)hﬂanﬁnd to inhibit

Qigc‘ltuv{yeare %vaﬂgl%(l rmLe art c\%rlhgg%lorggtaps)c@ for 51 eX/aluatmn 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



cycl ohexyl, cyclopentylethyl, 2-propenyl, 3-butynyl,
and the like. Typically, the al kyl, al kenyl and

I ubstituents contain 1-10C (al kyl) or 2-1
W?&F’%@%Jﬁﬁﬁor al kynyl). Preferably they cont aTW/!’JS@@/O””‘
(al kyl') or 2-6C (al kenyl or al kynyl). Heteroal kyl,
het er oal kenyl and heteroal kynyl are simlarly defined
but may contain 1-2 0, S or N heteroatons or
conblnat“%ns thereof within the backbone resi due.

LV OhRAAS Li’é“e‘t?‘“ﬁ’éef’éﬁ-‘/ﬁ‘"om'aefﬁri"gé#@é‘ﬁffﬁ% sesbe fubstituted by

deheftidriaPDei5an®f maiktley bs is Bhdefdiydd in e YN
r.el at ed ahetgaer omf or rrss l\7\/m ch ar é" couH MdS 'ﬁé}g\g’r?[ Q?he present

AUEPHIA LS et dignts gt V6l rbatitatigns. OE‘W esggnieal fraturds@O h® ompounds
#Vm&%km&hﬁﬁDMQhﬁwhﬁﬁ@mémhp a nmonocyclic or fused
i% LZ npj ety ,such, as phenyl or naphthyl;

Wb dp adition ' and S oare dfseradihereing §ekesd that imparf aieahce between
pofthofid 6fChd htecufey ShEiOH IinkeOneld

gT/US 003/03517?®§Eonka|npnggiﬁgﬁgéaﬁgfgﬂﬁmtumda%yh"e'e
dEHRerdgrem Brysp of “9” AsrreRericdsaiznation fos a onmbsr imgeneral as in the “nth
hlegredf"Qﬁlt @here QH{ 69cﬁr§ nitiffel’ U§l'k9rﬂ'léﬁg 1% H?ﬂ’ﬁﬁén%%& r?gfﬁlcﬁcontams a

rlngs Thus, aronma
\ggglfleéﬁ@d ’HEIP‘U ﬁe&wd at9y¢ }emudgq andmﬁ@o}rlyﬁe i.e., an alkylene moiety
lehichi m@ﬂ?@irbﬂe boh r@lﬂ&rrsbﬁzﬂ)‘gé erlkerfs 1&%9%&%&%&1;& slubsntuted

gﬁ? qu Eenzothlazolyl, enzof uran
- pliegpylere sy pikgyienes mcari’ewprs%ffeaﬂmowuesanmmam yl and

t @O FK s ubdyherdN Mﬁ)kérg Pdsidués of
8?;:)%? @'Et sS t heecha?gct eri )gtfsec};go‘%%r%?ggneéﬁ:ljg%(&kh gon%%{ Y nby

TogREe 4Pt 1R BRY beraliphagis ouaromptis, wargglt-sw emhc s

ibruethed e tuiratedt dR biSsatubk@ddl Mht hﬂ?oca@pﬂegé’tlel Vhenls ggg{ed RSwever, may
g%{stegstfzconta n 5-12 ring menbef atons.

ryatomép\sﬂ %ﬂd@bpve thﬁ@rbqq@p@hxgiaqg@y [n'embgs ef th¢ mbstituent
aersmmat Thusawictn R BRI rQ)[Hatals Contait ﬁ%ﬁﬁﬁ h%b&ﬁ&n?hﬁe h%(%ggarbyﬁi

not her residue through a carbon chaln, T'nc
§e[f M2y glsqcqmpain C@F@BH&Q“PEP@G}“O gseups hadrexy] groups and the llke or

doaaih léedogtdms GAKIR @R “6ARbERY of t}{pbﬁiﬂlck%%ﬂgsn =6C. The ts ﬁ
gr oup, us

cahﬂﬂ %E ; may al so |nclgde a car
g] Bew: tIROrEAniREtdies rRies foraresidus tlas deay neleyitain carbon.
IEQarﬁplys infI0281t aM¥aEMTichit 16 %iléo%ﬂfxy Crﬁo eyl a (1)

B&g@n gn or_nore c hiral centers, the invention
e84t E’ﬁ1"i e fsigp ealkyy malkeny s f alygykriingludestsaighft- and

staed:lﬁmclsﬂmafd&yﬂrc RO PA16r@ KBS Stuentd Qa%%{;leé%&lbdef .ﬁéﬁﬁ,%‘ihy'i,?soburyl
ortion of t ound between the atom of” Ar ’

h
TRy Y P3P PR Amapem -t i s . e bt ateny
smaaibyntyf@bﬁmhglf ;&m@m? rwc (aﬂmp?rgzt 20;1@ A(akéhltryle frggéayﬁ%ﬁl”ﬁ@fe}a[}ly they
PorsdiR 295 B} G el B oy stoatblnbetcapelkert ani )
Imcarealpyrefi £t &iblilyrly @Figed B thay eorfain THO, @'&N%féﬁﬁko?nstor ‘
e atomo

er of the aring to
ngn?lf Bat\ﬂm &ﬂe‘?ﬁ”é‘m tﬁ‘kgﬁ‘kqﬁ?e [e§id4¢-t ached. Typical, but
nojo18ti Ak ngd hesihodtyTR BicEmPdssds the definitions of alkyl, alkenyl, alkynyl and
the related hetero-forms which are coupled to an additional residue through a carbony! 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



and L2 are CO and isosteres thereof which can be

subsequently converted to an oxine, an oxineether, an

oxi neester, or a ketal, or optionally substituted
WioswerSesss, or | onger chain fornms. L2, in paPCraiskes/032171

may be al kyl ene or al kenyl ene optionally substituted

Wi th noninterfering substituents or L' or L2 may be

or may include a heteroatomsuch as N, S or 0. Such

substituents include, but are limted to, a noiety

s edneagitiegconerop mpterhetegpatoms seletest faam QgS arfd M Khyd inclusiprkefayheteroatom

a r Vel a: .

ééﬁe{]?%,g'flkgfny J)thertﬂé%%eg%ctrYA&y Fmé{L es 62{1%%{& ’rcdhﬁ{g? ﬂﬂlrs tbplcal aromatic
h@ﬁ@neawyﬂabkvblpmmmavbyﬂdybbvumu¢H0WhémmmUanyybcywHwbd

N%Lé%&%&%ﬁ@ ﬁﬁ&@%%ﬁy%&@%ow '\ﬁ% imidazolyl

SapiNR2likeNRSH 2dRocy clishor e ringeisyclic systenN@ich hheheeqhara@aaﬁhcs of
I r
gnjtog?% ﬂg?rprr{éngfdg{reg%t{& cm@kdgx}h thrc\%g Eﬂe i ais?}e%ﬁg ls%clud%d in this

j defmésiont ypicallon the ringsybiomy tontain &1 &rmg mambezmtom,

| ox' @6%} St RS R0 P an Cncle iy seP Rl sHontl B M erpgromatic

. sygtemg wh{©h@k. coOediodn@hE residae Fhr@@ba cation ch@indcluding substituted or
2 7 .
2GA005480 4y T BRI 903N SO HFLLEypci
cyey elseineludad ¢apivay | grouphtius makingrben pble cnpbige substltuents as an acy!
SiRat tuted. A may be, for instance, cyclohexyl,
pi perazi nyl, benzi m dazolyl, norpholinyl, pyridyl,
pyr (062 Uy Whepthe agthpoundpififeryiulagihbontam dnie kemora chira centers, the
hrgﬁ’glr%{gg?[l(‘%ludgy% EAI’[%?)L% rOe Seatf*»'I g%ﬁgss%ktuv%noglstl@rex sorggrs or enantiomers.
subi023) uN\ét!i respeat§d the ll@ﬁQrBC}f tiezohpsunddeivearthe aom o Ar bound to L
o PRPRENE DA e WREQSARMfacl 5 LMfubed AT Hobn U 21 Blsliec in
. mggarnfembfyefmndﬂé to Pie pesfarabty lssshisni 26 dembs prfrfcrelblud:bes than 204, and

I
?%o%%lreq%&lﬁﬂle%s{ tﬂgﬂr ESFE Fiie t#aarnl%é) P?ﬂe%gdr ro% th% Fr}‘ér 'of the a ring to

h elteeilt@atvfy‘lr to hfétCla ﬂt%linksrl L? lmféled)aTmy Ibyt l‘rmtne rtma,l empngiments of L'

SO0 Mo Ly s ) SRR e,

NR@@@RhermRQeestm@ a IGBORYr optiduglly- STDRutGOBFRrGONFger chain forms.

SRR o i o O g
hetbstiwenss ord.’ of b eme:olﬁe oraml lrwhlép e heterogiomahcheasiNg chm én@h

S ls!%“u&“@ﬂtlﬁdco Qut%jé lﬂ’lql tto R é& &%teg mnhﬁe %Tgbipt%;lns&tﬁlg of alkyl,

forma fused, optionally substituted aroma
natkamybretityny, arsla@rukd&wbdcmarthéia@mm,éelteromkgl hetéroakenyl,

r |
CoRRUE, RN 56, L ASLIE S, s o
f ISQ0R.EXC QR NREORARGRNRy INROOERs OGN REQeGOORimaliyy-OOR, SOIR,
O%M%, %JNR%,VI@R:{E@NR% (E}@,%th,'lggf‘ arQ!fNog, 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 CHjy, include SO, SO,, or CHOH. CO and CH; are preferred.



the ring of A preferably disubstituted, nore
pref erably nono-substituted. These substituents may
e Rﬂ}lonally substituted with substituents simlar to
QLEH 4t ed. OF course some substituents, BOBHSZ83/032171
hal o, are not further substituted, as known to one
skilled in the art. 100261 Two substituents on A can
be joined to forma fused, optionally substituted
aronatic, or nonaronatlc saturated or unsaturated ring
whi (24248 oh s Helicamaietyeipghiding aryljiptrpcery | Buriaslimhatic andnd L2

| §ch@EPATPhEHRat @hin ol PEEATY & 3
fOIcI e rng): focr mj an RdB4 m)l Z?sthvyt\ J Magg%é}?n?&ﬂge C)ﬁlohexyl

CHBEr Y ?F"R!éa@éylwwho mhyridylt eyl mhenyloephithylient the like. A
Eaﬁféfdaszl)l suB&Rutkd drun@Bstivk&f A hétér‘agpfyg add OIS B%Igsrpabé)h Ozlﬂf)léa“y

and k is 0-3. The noninterfering s
e
?ﬂE?UH@“ﬂ wi t hout I|n1tat|on hal o, al kyl, al koxy,

ar )ﬂ)OZSP rBakRbleYituerR by J‘\ QQ(Mde ﬁf\paq{y)ét ar??lxlal_.gug W}éﬂnammg

ydroxy. Preferab §%1
o(} & H%IFFB“O% seiesteg; flog @y Sind bh wyxs an u\qmmc esidid. PrefiredBubstituents

208 ed

e SR R A o 1
fOR-detsFran-etesoatiyh Attergalksnylheserpalkey b detbrpalk daral;, Dyikaroyl,

rdrygey WMk e a6 0oy 12hdlS Ok, RRIBRDEOR, ﬁ%&)?g%‘zﬁ{zs | wu AR,

dg N and/or S. Preferred €
?ﬁéﬁiﬁ%ﬁﬁ CQHB? RGP, EOQRs alirk- QPR N O:BndONR $ENRABIRSDENR 2, CN,
tEﬂghRg& aﬁdijz,aﬂﬁreln eadiPR %Qﬂde%d&ﬁefr}? %ﬁﬁt glk@ncyl or, aﬂl or heteroforms

n terferlng substituent such as a
t gF A9 ("TC?U'G)VO of sat g{tnpnahglbgltgpnmn@d'@mngmn@m ®ebeined to

ffbﬁhml stedsoémﬂalN subfiRft&f A a¥ic BfndnSrofHatty lsatur@{eg 8- VhsarHhe¥d ting

| al k aryl oxy, heteroal ky het eroar
h‘&%/%!‘r%?a%wsérwmbeﬁc@ymr%\zryﬁe"edr@bwwm inafiide hNR@@RJ (1-40Rand more
VRErE@biR, ok cl'ﬂ'oro%hk%teth%p ﬁ"ﬁés@ Elﬂmlt)[lerls %9 occ%yall avﬁ{ablte posmons of

heteroformst er eof riate
i tesrarerof i BTpfREIblY Jisubgtitgted, g@ﬁ-‘snri:fs@ Wdnamptskbstiugd. These subsmuems

ShifyHeiopticalls subdiit@ted WAS Subbd@RLsSindiaf to tn s%fhgtfe@ b(ll)fycgurse some

i ndependent |y selected froma group t I nc

gr:lP(syl ents, s |haloaquyﬂ)ﬁfnheraslthltutedapW‘@pvnyq onegkilléd in the art.
ar ¢8u26) hﬁoﬁijﬂs@lméht,s oh &tcax R3bivvd 1o fGﬁﬂ ?fu@éﬂl Fﬁﬁﬁéliy subsgﬂted

het er oal k |, heteroal kylaryl, H ar oy

NEgmatigy nasagematipy spiuraieeyansayaeskri mtammbers
OC@NR2) HRGen CORR, 1784 XpiperiGRR Bine ¥ oiery

NRSCPNR N, CF3. %S?{%alandor% e iyt Rtlowing

ndently H, al kyl, al kenyl or aryl or heteroforns
thereof and

RYn
(X
o

[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 | 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, NR;, SR or halo, where R is H or alkyl. Additionally,



wherein two of R4 on adjacent positions can be joined

to forma fused, optionally substituted aromatic or

nonaromati c, saturated or unsaturated ring which

wopmb-aong43- 8 nenbers, or R4 is =0 or an oxi mer/us2003/032171

oxi meet her, oxi neester or ketal thereof. R4 may occur

mtinmes on the ring; mis an integer of 0-4. Preferred

enbodi ments of R4 conprise alkyl (1-4C), straight

chaln or branched, especially two al kyl substituents

vvR cin bmnebevnﬁmunﬂzﬁewbssuubsto fourh @nl optivbaty SDIFSGﬁJ&rdalbh—yironﬁﬂc
e S s b orof®s B B3iny ¥ Wi e 3 Fecearoms

Ssﬂabm OuN emB/cfrcSr IPse feread dn&odlhehtalmcalddc@xﬁpouﬁslvalhﬁm Z'isCHorN, and
anetw%rrer Ogﬁl 3?“’8 Eferred. 100301 R3 al so represents

nl}hf #§ *flostituent. Such substituents
[ nclouﬂﬂ Rh:ypkkmarabmhmree"sﬂu@wassu(l&nﬁ@h B ahydrbeurtyy rddidde (1-20C)

het roat sel ecte d ani c
RO ReP oGRS Fcydonr. SR PErRbRAY s 9OGE S
Pa@faﬂdyabh%xylﬂaercﬁu@smbthtmm $etefoafyfaty B RCEadyy, hH3, GREOR, NRCOR,
R M TR L W -
hedbstitoénd isiiBelf ireuigdiuteddp Ebstxed evith D13ysulRs tusth SThet dubdliknts are
GO E N EN TR NN
paefatityglatyl, areyl,ihstetbagthetebralkgl, hétex@alkshyl ﬁaubﬂkydyumadr,oalkylaryl,

o NEF Rk R BabaSt e NGO SharRiicoor

| CiANIG, REOEOORNALIDAR SOLR (10K, S?Mz,, NRSGIRS| N, CFs, RS, and
r ac aro
hé{%’r%‘}fﬁ}? ea\éh &' %%ewi}%tly He%:]éloaé ¥orms thereof and

2004328 BﬂR"Rﬁ’EﬂdeéHﬂ PBAtbA2danTbe Jdﬁﬁﬁd&dﬁ ﬁ)&h lﬁ)ﬁﬂ;ycﬂ opnonally substituted

het er oarryrlval K lc ha%%%é)ar%l ac t 511 SO?, gg R 5 orR is
OQO cﬁlarkyhm&l%xnrﬁﬂek\y} cﬁ@?gste&lokk(étal%f lﬂ‘l rkayl ocmlmes on the ring;

o I ot g of e R T oma O ¢ coRPr A U e chaim o
hétaacted oespecidilyewe akkyi sMsmnmcpts ehehally pe fulReri sbskiyutddo @ust preferably
Oh,4i S _al preferab thyl ,or .is acyl . :
(R ettt aonmith Brsion T o 3y Por SRR greiperaziny
aripg. The sobttiarnal fotﬁm;rmay Helvhirel @hd arRYolatad enbriomer mhe byt igrad.
subgf i, t,ut,e ferred . .
cun bR BFsStgpbeent35ioRaltr SRTAGRE St submigpig ntuce
s hydrbaartsyl r]:BldBdsI(f-éﬁ) mnamumg (v hatro@sms {lebed frpmed, Sranedr N and
substi fuen i.ncl u |.f.h tit

SRR HERbEs: B eGeR o Fellaen R Bt fpelbsens
i mcplrezsdeed t@m&mze mﬂ‘aﬁpemientlﬂalcs alitel haiedhaliag, (m:(mem N3], SR, or
Irté\lrl)i e“S/lge%::r] }g at ltol? etcrrc]) rr(r:lgehree:lg&leoéj %%Brehe Oaé)?y V\%I sghstltuents are
csdemdrfrm zﬂbyl,uﬂlaixy dr ﬁalas iangimast @reddratdy merbdxychaethy arhdi chloro. Most
t h%fer&o‘?ﬁ% ISO 6 argdr{ﬁe a ring is unsubstituted, except for L' ornis 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,



invention. [0033] Preferred enbodinents of R include
hydrogen al kyl, al kenyl, al kynyl, aryl, arylalkyl,

“ﬁf%{m 032%7oyl het er oaryl, heteroal kyl, heteroal kenyl,
ro Iéynyl het er oal kyI aryl, NHaroyl, h&CH/USAR3/032171

NR2, SR, SOR, S02R, OCOR, NRCOR NRCONR2, NRCOOR,
OCO\IRZ, RCO, COOR, al kyl -OOR, SO3R, CONR2, SO02NR2,
NRSOZNRZ CN, CF3, R3Si, and N2, wherein each Ris

Eg ndent | k al kenyl or aryl or heteroforns

¢ PRSRRI %ﬁﬁy'a@r' g?tefeema% 9 5 SPRel SR fREFMCOAR, sbisgll-COR,
OPDIR) TANRY, mbm Jany N t o4l

S %éﬁ&g utésat E;?gt e o?lﬁneg@y\}\ﬁf{cﬂ%%t ai %glc%og alkyl-OCOR,
n@ l@B‘% Dr Bd1CEBYRe, orRsS|, whesein ghdbyR is inslgpendansly H, alkyl,
nakdnyl or ampsﬁhewr&ﬁmsamré'of e ,{réf@ablyﬁi”%%% %58 N AN o),
dou CH or C-al |!1

RPN BrAaht -4, e QB Hherea Rid H. ool hiker o aryl or hetero

:S:rgs’:h:%f. RZFE%F?%%HHI%QEQEIQ@EIWwhe%ﬂ\ﬂ tgwégngecl\l R%stmﬁ:ms are

iﬁéﬁafecﬁtﬁlay‘ s "momlfon@raclametm Otbtreraiéred webstituents
lhﬂﬁdiiﬁ.llfh\[dg@gﬂsmﬁteﬂﬂ Hsltﬂret‘l% @tr]ﬁgtﬁé'r p?%éﬁggglgk ggnres m8ude

R is -W-CO wherein 'S
|%@@Ré?'ée“f'ﬁgr'%ﬂﬁﬁngqﬁahqu s hydr ogen or a

nornDeBerif i€ biefgrea s h
S gcerqaof bdg% and ggdg%&d d&%hapfepl}é\éaﬁ%j Oh(blg gon% ?Oweéer

°”T°"ft§é&H'°BF°W% tated B sing praalse meld@Id wighjn ble,scofpc)ofthe
an@eﬁmbre optionally substituted al kyl, al kenyl, or
al Q L each of i1 and or 1. Pr efer abI y, Wand
X 00 WéﬂﬁgetduW@a’empptﬁlen«émwdrogmal@yls@kqnuaalkmye aryl,
tam IRAr 29N Yoy YR DSy, RétGodl
alegy 29NYloy DR aDY, Ao S?l%gtmaltk%e 161?%%aﬂ§|?ﬁ65temalkylaryl
T ateh e iR sk, SehSoet,0 NIHEONRANRROOR,
meHﬁRCOQCO@RS PRGIROOR! TR HONRL 38R Nk%@drh%cﬁecﬁ, R3Si, and

sel ective reduction of an rnit
QT'%%&?”@ Gtk tsindspendentlyith glkyl alkenylorrand or Imtmfemsemerecg and two
\WDR2 2%/; €348 4 %rBGTﬁnééSZJbQ&aW 2dédiute H,’%QQ{ %Tﬁrhtoﬁarglﬁatﬁ saturated

i nvention, theh %otted i ne represents
v SPsatratd 1} Copia@s #18 gpmbers; MO@MQfemHe,rléu inHRikyiL,such as

9K nYost lﬂéﬁfa@fyaihle Ylné:m% c@%s%uﬁl@ bcma%h& bﬁnls %l—itosf -alkyl.
V%’i 1The n@l nterfering substituent represen

%ﬁf’e HioEDs IR drqiude H plkHl agy!, pyvl, arylalipdihetsenalky), heteroaryl,

rheBi GRENR;] SROKRCORMIRITDORY RES CORIRELARER Wﬁhe%%l S‘a%ii RYs

r Nor is an inorganic resid
lf’"aoef’ 6"9‘?'3?' *gra@‘ygﬁ‘o%'u%@ﬁ?g fopRetherel R2 is H, or | s '
st I[(H]3ghtA pamdoraam @h:ﬁﬁlreﬂ BRbdHiméHt Eﬂ/e{t smg?é Ke@y\k’i-CGMﬁ{y\mem Y is
et eroa

C%ﬂe gr} é?%ﬁ"f(é'f?reo ?sgllésrolgﬁ%ﬂr pyoxggtgrfy rmggpl@gtuwpt;; dach of W and
h@isa spaabrof 2,64 Qﬁcﬁd’a@lﬁbﬁ)ﬁhd _| i® ad:ﬁdenhw or Mh P‘R’(SS%X is a spacer
M%Fﬁé goglgﬁa%% g;l}yl_\:)sng y substituted alkyl, alkenyl or alkynyl eachofiandjis 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 rmo
However, compounds wherein the proximal CO is spaced from the ring can readily be

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



i ndependently H, al kyl, alkenyl or aryl or the

het eroatom contai ning forns thereof, or wherein R2 is

OR, NR2, SR, NRCONR2, OCONR2, or NRSO2NR2, wherein

WORRR28d | ndependently H, al kyl, al kenyl oPC&Uypoogp32171

the heteroatom containing fornms thereof, and wherein

two R attached to the sane atommy forma 3-8 nenber

ring and wherein said ring may further be substituted

by al kyl, al kenyl, al kynyl, aryl, Ialkg , e

hemadiagnksyaf thermieatiopathg fo eﬁém@ree%?m% deyple bondpdigre the CR in

OE&srt ﬂ@l ISYhﬁupe?rI:rhtRuﬁsQﬂ COXY Fé?fefgraiﬂ? CO%,R)RZCBd dﬂ%srg%@h is CH.

r |

whel0g3s) EW“R‘CFfST'W&ME%%%ﬁWFV"W béRk;‘Mhe" %r R &thg1 thagyH, is a

aﬁycjroc‘afbyr @ﬁdueﬁ@b@t%‘rfﬁmr\%@nﬁ Rdt&tb 18§ LIebRd trBAIE Sfand/or N or is an
wherein"two R attached to the same aj om may forma 3-8

mENPERBRIC Fesifye: I%rsﬁerr@ﬂnaar rryb@uwﬁ SRS Mo iy 812080t prinched chain
1QIQ§I6§1kéth§karBﬁ %f'ﬁ ra@eﬂkﬁ W%@teﬂwfaraR%r l@ertﬁoﬁlalk |, each

het er oar y/ al het er oaryl
heptan@larsubst@mmltW%rlbﬁrW%kal,-%o%ﬁﬁe% |N1Wr@
- NRERNHINRS X! NRstt BESARY, @@M&P& Rgs. wm QRN R is

prperazrh I perazin | am ne,
|"pierreaéqnﬂy H, alkrls@éqweqr aghpiyb tﬁt’@omﬁs{'%é.'f‘bfﬂﬁw therggh or wherein
b%“?s' OR, 8% 4R INRCURR,NGEORNK] 8} NREGINIBRfoin tRRRUS Mhependently H,

car boxyl at'e pi perazi'hyl, oXypiperazinyl,
etahyl, & Wbsmndpéthp hﬁ@pagmﬁymamrwtfmywre@f ABgyherein two R attached

Mﬁ‘gﬁﬁ‘épﬁ’l r.rlx% forrﬁ@BfE:r?Trgf%] nﬁgsmherz?m %Qi Airfd kY further be
: rrolrdin
prsp@rlruwﬂﬁyplkybﬂkwf n@rn%.apféﬁrﬂalﬁw hetmyé¥lﬁte@a@h heteregrylalkyl,

| 'e§$ tl&ﬁﬁy aRthtealok My lpa‘?o sRbeki GRS, etoR, RREAR, Nﬁm G9RSO.R,

resent ed Y are defined as fol
1@{){%}:}*% R OCONRst s vrhav%@ spab Gitnigdenepdspihi 1 dliod. ?lkawa or aryl or the

Wteﬁﬁﬁ“ doRtdlntng f@m%rilmﬁ{b@ SHerBRtrRH Rl dttbche$ 1oAY daint Yeom HhdySform a 3-8
Y, as shown, naé be replaced by the isosteres in Table
32

1 mememgzemwl wwwpemmdefsmgzln OH Repl aced
éﬁﬁbﬁ dﬁ&ﬁk%@é embIdiAdAtsSfR? areAE ihBhedoB9RIKSY, QSRJ\lﬁéT@rﬁargr

oups Chem cal Structures Substitution G oups (SG
H -NOORy é‘{lﬂlgi%i beterparplfGOOR, heteroaryloxy, -OR, heteroaryl-NR3, -NRORand alkyl.

Most preferably R is isopropyl piperazinyl, methyl piperazinyl, dimethylamine, piperazinyl,
isobutyl carboxylate, oxycarbonylethyl, benzimidazolyl, aminoethyldimethylamine, isobutyl
carboxylate piperazinyl, oxypiperazinyl, ethylcarboxylate piperazinyl, methoxy, ethoxy,
hydroxy, methyl, amine, aminoethyl pyrrolidinyl, aminopropanediol, piperidinyl, pyrrolidinyl-
piperidinyl, or methyl piperidinyl, wherein each ring listed may optionally be substituted.
| [0037] Isosteres of COR? as represented by Y are defined as follows.

[0038] The isosteres have varying lipophilicity and may contribute to enhanced metabolic

stability. Thus, Y, as shown, may be replaced by the isosteres in Table 1.
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N~N Il H SCH3; COCH3; Br; SOCH3; 1,2,3-triazole N
SO2CH3; NO2; CF3; CN; COOM SG NN 1,2, 4-triazole

X . COCH3; Br; SOCH3; N S02CH3; N02 SG N
W g U 508 COCH3: Br: SOOI - 131 POT/USZN3032171
SO02CH3; NO2 N [00391 Thus, isosteres include

tetrazole, 1,2,3-triazole, 1,2,4-triazole and

i m dazol e. 100401 The conpounds of formula (1) nmay be
supplied in the fo hei r pharmaceutically

accept abl e acid-addi%&gn salts including salts of

i norgani c aci ds such hydr ochl oric, sulfuric,

hydr obrom ¢, or phlosphori

aci ds such as acet] tg

c.acid orRgshéed By Organic
lm SAGi8 Isdstere@enzoi C,

salicylic, and the |ikeg,

present on the cgnpound

If a carboxyl noiety is

of formula (1), the conpound
may al so be supplied as a salt with a
pharmaceutical |y acceptable cation. 11 WD 2004/ 032874
PCT/ US2003/ 032171 Synthesis of the Invention

Conpounds 100411 The c&ﬁﬁ@dﬁdgibko$ﬂ@5invention may be
synt ' r{-kn . s, Thd 1.0l T.0W n
o ARSI SR "o e SBPREP rqipiSO)
(Rym ,OH)_NZLz" A Ng -\ A
~
tetrazole §\< IT n/a
\ N
N/
N\
§ ﬁ‘ H; SCH3; COCH3; Br; SOCHs;
1,2,3-triazole \ N SO,CH;; NO;; CF;; CN;

COOMe

1,2,4-triazole

=T

H; SCHj;; COCHj; Br; SOCH;5;
SOzCH;,; NOZ

imidazole

H; SCH3; COCHs; Br; SOCH;;

—~J

[0039] Thus, isosteres include tetrazole, 1,2,3-triazole, 1,2,4-triazole and imidazole.
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[0040] The compounds of formula (1) may be supplied in the form of their
pharmaceutically acceptable acid-addition salts including salts of inorganic acids such as
hydrochloric, sulfuric, hydrobromic, or phosphoric acid or salts of organic acids such as acetic,
tartaric, succinic, benzoic, salicylic, and the like. If a carboxyl 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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[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 isopropano! 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
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di ssol ved in al coholic solvent such as ethanol,
nmet hanol , or isopropanol whereupon ammonia gas i s
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Conmpound D is obtained by treating Cwith K-OBu in

the desired al coholic solvent. Heating Din DM with
i odi ne and sodi um periodate yields E. Acetyl chloride
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July 2 2 ed "I nproved aqentg f oro < J\
N- Ami n&t |on1 bt rahedron Lett., vol. 23, Iuo "$7, OR
pages 3835-”3836 1982, which 3F% i ncor por at €@ herei n
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MROBerf fofN-Athhbh®ond b Pfrahedron 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)ONHz, (ArPO)ONH,, and (ROSO,;)ONHa. _
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di aryl phosphi nyl ; or a substituted sul fonyl group.
Exanpl es include but are not limted to (Ar)ONH2,
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[0045] An alternate method to prepare 6-alkoxy-1H-pyrrolo[2,3-b]pyridine-5-carboxylic
acid amides is provided in Scheme 3. Heating A in DMF with iodine and sodium periodate
yields B. This can be coupled with trimethylsilylacetylene in the presence of Pd(PPh3),Cls,
Cul, and an amine base to provide C. Acetyl chloride is added to a solution of C in THF and
pyridine to yield D. Cyclization is effected by heating D at reflux in the presence of
tetrabutylammonium fluoride in THF, resulting in E. E can be converted to its corresponding
carboxylic acid by treatment with aqueous base. Coupling of F with substituted amines under

standard conditions using reagents like TBTU or EDClI results in compounds such as G.
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[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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solution of conmpound B in wet nmethanol wth palladium’
hydroxi de on carbon under a pressure of hydrogen to
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plresseesively- Thel incubptins iseqstinysd fagn additieng] T bewredl heyeactlon is stopped by
C%fﬂhftﬂégﬁuogne ﬁ!&m%% lJe%hfaQJ %llgnzmrrwﬁ Sree %erﬂges aT@&)llected by
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Inhuhwtmuwumﬁﬁﬁt)a&heobnr|ched nnnonuclear ceII assay,

the protocol of which is set forth bel ow,

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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begins with cryopreserved Human Peri pheral Bl ood
Mononucl ear Cells (HPBMCs) (Clonetics Corp.) that are
ri nsed and resuspended in a warm m xture of cell

Y B 2Hedi a. The resuspended cells are t hemcrasntoas217:
and seeded at ‘1 x106 cells/well in a 24-well
mcrotitre plate. The plates are then placed in an
i ncubator for an hour to allowthe cells to settle in
each well. 16 WD 2004/ 032874 PCT/ US2003/ 032171 [00521
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LGV 3 Lpedbék | 3@&{@?@9& I8 st ock |
Qug /ﬁu&%mﬁﬁﬁgﬁéﬁ% GERLYP %? LR s Hunan
TNF- a pirlake3A 6,%@9, ;}ggkt) se | (10ng/m st ock)

Preparation of cells/ LGW3 nedia war ne;:l toh37cd 51 of
DNase plepat fifoh orddgd to 10m nedia. Cells thawe
r api dtmgg%egga%%%g3yu@o above. Centrifuge 200xg

xI 0m @m@fBﬁas?ﬁétAcﬁfaddéG td %RQ sterile PBS.
Cent et resuspended in
10nn1 r anggjaj&m%‘gﬁﬁm & 60 Pgl\?\% th LGM3. Perform

cel I PONERLp in 10ml sterile PBS
Centrifuge 200xg x10min @ RT.

Pellet resuspended in 10ml LGM-3 then diluted to 50ml with LGM-3.
Perform cell count.

Adjust to 1XE06 cells/well.
Seed Iml/well of a 24 well plate: _
Place plate in incubator to plate down for 1 hour.

Preparation of incubation media.

LGM-3 containing 100ng/mi LPS (e.g. 50m! media plus 0.5ml LPS stock)
Aliquot into 2ml aliquots 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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~Adjust to 1 xEO6 cells/well. Seed | m/well of a 24

well plate: Place plate in incubator to plate down for

| hour. Preparation of incubation nedia. LGW 3
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LPS stock) Aliquot into 2nl aliquots and add 000X

i nhibitor dilutions. Incubation [00531 Wen cells

have pl ated down, aspirate nedia away and overlay with

1 mM relevant incubation nmedia. Return plate to
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after incubation to a | abel ed tube and either perform

THEETRE 2 PR B2 FEAO nedi atel y or  freeze foP | at er
~assay. 17 WO 2004/032874 PCT/ US2003/ 032171 [0054]
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i nvention inhibit the production of cytokines
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d| erent di sease states and_syndrones. Thus,

i shntplhngend g‘lﬁtl@ﬁggear@)qltseqépﬁ ekhe gerapqyadseafithe lpﬁantlon are shown herein

C QG fhdit! 'rﬂ%b@ﬂ&hm Mhﬁ@tdamamwaﬂéhs‘w@aﬁle@p38T1hﬂPK (or p38), CSBP, or
conpounds of the invention are shown herein

i (RK-2. Bherpetitadien offthis protayims Reh sBewh famoywe%xeﬁgqayon of the
C&H Jegs‘és ﬂagspw 16 dreds RR8d afor@%ple @y trestMERE Wath I-Bbﬁﬂysacchandcs or

activation of this protein has been shown t o accgonp yh
the

excatokinpaiurhyes TFF anddL-1ginhabideneofps8 activiby Heeefers *%lerF@gtye °

C aalﬁﬁﬁ)dof ﬂédlc%%@iﬂpé Brovilya bénBAdiATRAtctY kddting diseases such as Alzheimer’s,
| i popol ysacchari des or cytokines such as TNF and

| LeogonanyarEiyidisease, congepag hadrt falpre.Fardignyepstiyy myoqagditis, vasculitis,
prrggérﬁglk,\éﬁchoafs obdd& 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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ability of a nedicanment to provide a beneficial effect
in treating diseases such as Al zheiner's, coronary
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C b3ss tian fOEbBt-(e thut suggehingithal d&pﬁﬂgﬁﬂéﬂﬁfi@m§ B?C?&IT?%J I%e)ﬁssocxated
ors_state tha

o B E*&f‘i"&étcgld‘“ayf B#go[?'nl?als Pt Uidynie reskarthyghe lateer

atveb repurisrsiodiecinadt bs found $n hupdB 1ifsusasd does fdt 8XHaKIE dpplekible kinase

e ki nase-6 (MKK6) and
a“‘é%%ﬁ?"§¥wgﬁéﬁvﬁyg€ transcrfptlo% factor 2, thus

sugigess]i Mg itdnaficsiopaf EBsey was G&lﬁﬂécBbSBLlf D[ eral.t Bibdhe WBYopBEs Res

assoc he
TNl R MR ST, TR
SEIHTH ancBJy Kwetar, Qaler al., Bf'ﬁbdbkm Bhpnys(Re9 8dnim VAT H53335 9% Ihe data
re oform 38-(3, pP38-132, .
SRR R B LB R sl R e Biiehos wlidines argrpapeg famiy
Abdsecbtfn mhezsuerﬁpmﬁsﬁm mhaws, @Hsdﬂﬂﬁlﬁjzatﬁd’h@ies%bﬁ&'té dirécBand indirect
at e r cyt okl nes an
e%UW?%ﬂhé%cx ﬁ¥gggm“%WF§8%§h the second reported
psswwso] STheanamerpd 8driidRiratdp pREfSmii ot A f He@b@psamnts @ktulin the
SRt glgd thelr rel?a?cd go\lns1bounds 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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heart and skeletal nuscle conpared to the nore
ubi qui tous tissue expression of p38-a. Furthernore,
activated transcription factor-2 (ATF-2) was observed
W29 008Bet t er substrate for p38-132 than fACTHBEBe®/032171
t hus suggesting that separate nechani snms of action may
be associated wth these forns. The physi ol ogi ca
rol e of p38-131 has been called into question by the
latter two reports since it cannot be found in human
t swallmolseidesdhesarp ennvendnily p€ mimjstreddiyaud! edministig on by compounding
a V, 9

e OBl Hp s 3 s By SRR Gl syrups,and e
allike. Bjitallp éamm Bk jos ORéSdmlGJé?Wﬁo(l 199 8lso MRBISBhoB4@n@Nehts such as
Z?Ef?e;f% élg\é@}ﬁg\é\g&%’an ll% 'ﬁypwall}] %eqmom%:nét&ggng}ﬁglem in the
BifeypiagorReyil] @bmﬂle(@wwf 5'2)3‘29"/6@*31135@81 fofthatobat bt wideggaaion is
t S

R RH of Y el SR T KR e BREE Bl Fragnesium
t issarate, lesigrecrsgiuopil, plive @k moter.onbdielise.e utilization,

G REOREIC rh el R i AP fvEion ol Tl s erca drouen

ofsuppdsonipserogher wansmwrgsd yehidesatlyowalbf such rmolations vk mclude
{

ug {gﬁkmg fat Jgkgl.ta& XS0k rbfﬂﬁ‘io]ﬁﬁ&]nﬁ u{rglggishgg?&cg%%wgs

depen e nat re of the con
s@b@macaytlcadjfyaqqq@ahi@mrgqncsn the particular subject to .

LRE Lo

f or im qu% c%ﬁh@rﬁcﬁ aggggon m) stc;ep ?og% ﬁ?dsrttép?%?%dr?.dm&%s such as
t meor@@ln;pm imfdenudtion h@endm mepatntedreskihg TWEe AB0M¢ BBIRBS7 dreams,
PWtHé‘Rp&%/ﬂ%q ngJuch %Me f IIEEJIaqgaL% q(?\t)wﬁ plgtYlO re

conveni ently adm ni st ered y or 3l radm R Stfation by
comifG3ld iThegycompeendswway hlse b¢ aduvhistersH &y impestiort, irchiding intravenous,
excl.ni L
aﬁ@*aﬂ#g&if suftufh ?Jo:i:?grgl:np%felgt?)ﬁ% @pli!clgol(r?{fs @@Qﬁ%&ﬁlanﬁ&r fdPstich use are
adhwﬁif@rtrwhitlpr@nn isetpnig vehicl¢srsat huasdlank s srlutiorop Bnent’ssomnoh

as f |1

5 A g ARG SRS ey O o i
wifprimulpsionspandthe lrmn@@red@ow%rgt@e/@@f the total

for r['MG@]t 'A919 ’SUIQUE fMﬁltl&?ﬁxhﬁf)é 8. ' f§ corpﬁﬁﬁhﬁlto?% kl'novg] formulations

dependi ng e carrier. Suita l'e carriers Inc
. sugfogrdin armaeaitigehScigness laiest editioncMagePublichimg ompany,
Y 'éastoﬁ’ | P'AV q{e@ér% T Wzﬁn? rnamﬁpg r&l?ﬁc En th@an 100611 The
conpounds use he 1 nvention nmay al so be
adml#fi66} dihedosagps Qﬁ@h COI%R@pp@Slfﬂwnm\@sterlbﬂMnd on a number of factors
{ RS Qé.glfmvrﬁm.&t Fpatida P HERbY. it i Uaiavéd%g‘gle&ung Tt daily oral

excl ents that facilitate
ofdosage walbyipliae A80 - ke totabbedyrsisht, prefanablysfrom 0 01-50 mg/kg and

pwrgﬁ&ﬁ%lﬁ%m qut %%’kgt £ edg?a{%%me}?'ﬁp\?a;}f, yrg\%ever, depending

conmpounds rmy al so be I ca
t @,t@gon@bm,bpqng)ﬁgatgi@gﬁ thggudgment of the practitioner.

[0067] It should be noted that the compounds of formula (1) can be administered as

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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psoriasis, or in formulation intended to penetrate the
skin. These include |lotions, creans, ointnents and

j whi ch can be formil at ed by known net hods
“ng%g?ﬁgﬁe conpounds may al so be adntnlstereHCBVS”my“nlﬂ

i njection, including intravenous, intramnuscular,
subcut aneous or intraperitoneal injection. Typica
formul ati ons for such use are quuid formulations in

' %tugghﬁuryl%g%}gnzﬁﬁ A?CH&J?)SI@I%] hlculaﬁ Bmsopxe and 1FI da%atlves

sol ution ternatlve orrru thﬂS 1 NC
nawadclapaatigdies pgssiogredi!s bitherivhrane oyrsem, shtdmheebrsamele receptors or
f %gﬁtgﬁgéi&%meltaﬂgigghfg ol%'n%ﬁé ?rlahg)ﬂ nmleamrit( ncgrwrﬂcmgg ancp sma‘ﬂ molecule
cmtrﬁetndiomnlldﬁwm pioreanyntherisyot TBRNAW&DSCHBII(fnGlﬂ nahslaﬂon, or inhibitors

e Sci ences, |atest edition,
aston, PA. Reference to
f'?&rl}%ﬁlgPe Fqnﬁé?é}ﬁ.@o o%ktcv%hqg ¢
t hi H)Oﬁﬁalnelaimnhsd zitxouet, lahhzouglmtht: hem;amhds of 266/Entidvana)ds ageidn
OEI’IEBQ% tﬁ%rgPOEHSQqA%al%Elethr VC{CPI zfr?%%:grptrgm lP%FHq%Qteslﬂgﬁ CI)Snt g
pat [0863]. Thadakorang exiatnples arb @lterdedd llhhﬁ:ite e met tallimyt, thetileention, and
idize 0.001-100 ng/ kg total
dlI“MStrglre T “Sg‘gf‘e g\gb*(éac T oérﬁhﬁneﬁl 50 ng/ kg and nore
preferably about O 01 ng/kg 10 ng/ kg. The dose regi nen

wi Il vary, however, dependiggmpRn the conditions being
treated‘and the udgnent ot tﬁe practutlonen 100671

can be adni ﬂn%lcﬁ ?—@]:ﬁ/ﬁdmlﬁ‘m YJDQHaiduaFw é{ﬁanwngcﬁ&teems
or as nmi xtures of several enbodi nents of this ftormnul a.

In addition, the inhibitors of p38 kinase can be used
as single therapeutic agents or in conmbnagtion wth
ot her therapeutic agents. Drugs that .coud be usefully
conmbi ned with these conpounds Z0 WO 2804/ 032874

PCT/ US2003/ 032171 F4 ‘ r{sy® hetic
corticosteroids, par sone and its
derivati ves, nonocl rgeting cells of
the i mune system antlbodles dr solu | e receptors or
receptor fusion proteins targeting i mune or

non-i nmune cytokines, and small nolecule inhibitors
of cell division, protein sygkempasis, or nMRNA
transcription or translation, or inhibitors of imune
cell differentiation or agfipation. [0068] As inplied

above, although th npounds of theé%gféﬁtion may be

used in humans, ¢ e @8HBO avalb or
veterinary use in treati ng?@®% mal subj [ 0069] The
fol | owing exanples are intended to ilTustrafe but not

: (l':: eldog%\/ZeE Ee élér{& @ %CBT%QQIIC 2 (IIJ vlvzlflss;}rerp%tes b§l Il]s(?ng Re method

described by Rewcastle, G. W ,etal.,J. Med. Chem. (1996) 39:1823-1835.
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Exanpl e | Preparation of

| -{5-[4-(4-Fl uoro-benzyl)-pi peridi ne-1-carbonyl | -6-net
hoxy-1 H

Y 30p-808873, 3- bl pyri di n-3-yl }-2-pyrrolidin-1 -y[PC&tUsaiee 032171
2-dione 'J N OOFI i \ O 10,-,100 NNH Step A
a) LDAO FnENF THE HOb) C2 F N F [0070]

2, 6-di fl uoropyridine-3-carboxylic acid (1) was -
prepared by using the nmethod described by Rewcastl e,
GW, et al., J. Med. Chem §@&pd6) 39:1823-1835. 21 WO
2004/ 032874 PCT/ US2003/ 032171 Step BO O HO\ | a)
SO 2 FWRBRNFD \ FANF _ ( FNH[0071] ¢

2, 6-di fl uorlopyri di ne- 3- carboxyllcFaC|d (13 14d]
suspendedoln di ghl or cePHane ~ (200 .s « ed

to 0C. Tot pderjﬁrrrﬁgeﬁ‘arnoxs'~ : agged
t hi onyl chloride (30 E4 41 ) dropMAse T%e
i ce-bath was renoved and m(xt &e was refluxed for

3 h. The solvent was renow&d~n>vacuo. The product was
taken up in__dichloronmethane (200 nL), stirred in _an

| c e 0031 Ih 2 &rstifluprapyridipeBerbgivie pad (13 146) wascrererded in dighloromethane

gﬁbo% ydnd s (B8R ko s T@M@dnéé?'nlu%ga{ﬂamsphé}e “@&e 9&2{% &fony!
dition of DI PEA (28 .

r shievdai 391 Hmls Hi8 2 mmoh atonwaﬁdTbﬂ 1m~bath g’a%@ﬁ‘PY%‘@é@jthF rixture was
aneRAEN fol PRAIThsolventdhasFmovdd§: VoBRC e Brddlict WS Bk in

poured into water and the organic |ayer was separated )
THlichloromethane (200 mL), stirred in an ice-bath and 4-fluorobenzylpiperidine hydrochloride

(20.93 g, 91 mmol) was added followed by the dropwise addition of DIPEA (28.7 mL,

165.3 mmol). This was removed from the ice-bath and stirring continued for an additional 2 h-
at RT. The reaction mixture was poured into water and the organic layer was separated. The
water layer was further extracted with dichloromethane (100 mL). The combined organic
extracts was dried over sodium sulfate and evaporated. The residue was purified on a column
of silica gel, eluting with ethyl acetate-hexane (20-50% ethy! acetate, gradient) to yield 23.58¢
of the desired product. LCMS: 335, M+1

Step C

0 o)
F
Q/OJI/\JL s FWQ\/Q”JY\JL
N MeOH '
F” N °F F7 N7 NH

[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

restdue was purified on a column of silica gel eluting wifh ethyl acetate-hexane (50-70% ethyl
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wat er | ayer was further extracted with dichloronethane
(100 nmL). The conbined organic extracts was dried

v ium sul fate and evaporated. The residue was
“&uﬁ’*@gghon a colum of silica gel, el utingP@ftU§2003/032171
et hyl acet at e- hexane (20-50% et hyl acetate, gradient)

to yield 23.58g of the desired product. LCVS: 335,

Ml Step COO0O F 10~"~ N/ NH3 F 10"-,r N/ F\NI F

FAN | 0p72 . : o <
5By ol vt e Gegion senpines fscleeBisnmgy 6 9Bk %)
I dCmS| 3321 et hanone (23.58g) was dissolved in
nmet hanol (120 nlL) in a sealed tube. This was cooled in
-a dry ice- acetone bath and a stream of ammoni a gas
was passed through the sol ut$temDf or about 5 min after
whi ch the reaction vessel was seal ed. The m xture was
heated in an oil Bath at 60C for 20 h. The sol vent
was I d i nwadluo_and the residue was dissoled in
di chl o

At hahe Yan shed $iP™ watenry, The~o(gani

| ayer was red-oyers ',_gmsulfateevpo at ed. |

The residue was purified onMedktol um™of™~Si ™M ca’g NH,

eluting with ethyl acetate-hexane (50-70% ethyl! 22 WO

20 74 PCT/ 1US2003/,03217 etate, gradient). The

segg(r’{%? ]Ao"?'"qr;' SR ”8'8%' Yﬁ?'ﬁ%@fﬁ?@%@éx 'gﬂﬂe’ldé'b hrigh}-methanone

(6.808, g7i.:7 ﬂ&;%was Exkf?:ll\\llﬁimeﬁﬁaol (60 Ll r&a@ﬂuxﬁllz-btﬁ?gigg%9.d\g,/ss.5 mmol)
- "~ n

(BBl and il WS oled S ridimetiiol wasremenist vy eguced

| pessirdiand the yesidusredseaname! frorbwer Gith kifyl dcefdidd | Aftep@ing over

t [ t hanol (6 .. Pqt assi um.t - but oxi de (9.9 )

G RSO Bt 00 i 8 Sl o wit

f @hyl Bcetmte-Fexenen®0-etr pdradieas) o8 elomaeslyididdensg (9@l 6Ethe desired product.
LCMS: 344, M+1

Step E
e} @]
I2 F
F N P N /| I
\I Na|04 NS
cl) N”"NH,  DMF C') N™ "NH

[0074] (6-Amino—2-methoxy-pyridin-3—yl)-[4-(4-ﬂuoro-benzyl)-piperidin-l-yl]-methanone
(5.44 g, 15.86 mmol) of was dissolved in dry DMF (70 mL). lodine (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% ethy! acetate, gradient) to yield 6.46g (86.8%) of the
desired product. LCMS: 470, M+1



pressure and the residue was extracted fromwater wth

ethyl acetate. After drying over sodiumsulfate it

was evaporated and the residue was purified on a
WORU2ER silica gel with ethyl acetate-hexZ&&/US2003/032171

(50-70% gradient) as eluent to yield 5.46g (90% of

the desired product. LCVs: 344, MH Step EO0 O F\

12 N/ / 1""~O Nal04 | N NH2 DMF | N NH2 [0074]

(6- Am no- 2- net hoxy- pyri di n- B-P/I -[ 4- (4-fl uoro-benzyl) -

pi peridin-1-yl]-nethanone (8<B4 g, 15.86 mmol) of was

di ssolved in dry DM (70 nL). lodine (3.23 g, 12.70

mmol, 0.8 eq.) wgs added fol®owed by sodi um perj odat e

(1.36 g, 6.34 I, 0.4 eq./)lkCThe m xture was
at 50f onder n%vﬁth sttyink 4. N
t hen poured i ntlo and pyedibe act t hiet hyl

acetate (3 x 1007ni). THe cersined extract was Mashedy
with dilute sodiumthiosulfate solution to renove the

exC@ﬁis&g@gArﬂﬁo-sTiHcﬁ)-ﬁk%lng\ﬁ;‘g%tﬂ@- g-?g-ﬁ_ﬁgﬁorréé\@?néglg—ip@grsidin-l-yl]-

ove um sul fate an or atg
puethirioad (Cotf & 128 mmal) vofs takieh ircdty JEF (HI0unE)n dyriding ( JTenlhy |

4 f. . di ]
2551 BBt AR GL O 208, B4R SO v s
Adopwisk-and2@nitep 60y 0BR8IA(| BOTL.US2003) 03I THF (18tmelp. Rfter the
gacglyéo R the Ne-/batlh vxgg re'r:nob!ed anld sgrrmg M)]‘%m%%% anthtbO h. The solvent

( GasghneinawedIingderdedugedrpstshusk gndape fegidwe Basytaken upd in( Watérlapdexdragted with

T S A

nenspYraigd s Thardsiduearad perifeedrpinatcalumnd silieacgsl eldtirigrwvithrethyl acetate-
e = : . o
BB 708 Perbialoe ey Y0 BAYNE otk QIR Be iR Blogye.

(LOMB P11 After the addition, the ice-bath was renoved
and stirring continued at RT for another 20 h. The

solvent was renoved under reduced pressure and the
resi due was taken up in wat eP% extracted with

O o) SiMez
Me,Si——=
F NN o T L F 7
- | A PaPPhyC \Q\/O 1§
X 3i2bl2
? N N Cul o SN~ N/lk
TEA | H
CH,Cl,

[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% ethyl acetate, gradient), to

yield 4.24g (92%) of the desired compound. LCMS: 481.
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di chl oronet hane (3 X 100 nlL). The conbi ned extracts
were dried over sodiumsulfate and evaporated. The

was purified on a colum of silica gel ell uting
Wroezt%hﬁ&?% acet ate- hexane ( 40-70% et hyl acBtHP#003/032171

gr adi ent) to yield 4.91g (69.6% of the desired _

product. LCMS: 511. Step GO O SiMve2 F I M3Si - N

/G F Cul Ph3)2C12\ I O O~NN \ Pd(P HTEA ON H-

CH2Cl 2 [00761 _

N-{5-[ 4[ (4- Fl uor o- benzyl ) - pi $8Hdi ne-1 - car bony! ] - 3-i od

0- 6- met hoxy- pyridin-2-yl}- acetamde (4.9 g, 9.59

nmol ) was taken in dry dl/chl or onet hane (100 nL) and

TEA (1.6 ni, 1d.51 )~ was ed. The mixture oas
Zand Pd(P 2Cl P ny Q5
Wa‘nlo mITﬁFmrem

) added dropw s€e o”"N" N
trlmsthylsHyI |acetyl‘réne (1.49 nl, 10.55 mol). The

d fromice-bath and
G TR Tt Tt By g nerdie-Feparborni-i meibesoin
mmteunye.lmmhfyml1Ip9fﬁﬂztw}-a&e@dm&@(4tzh% @9 ln'n% v@a@@.sEJ\?ed in dry THF
s evaporated to dryness. The résid
pr e et tougom B pidei M Wiptigen Téﬁnl? hgli 17, Gunmiel) was
eﬁdayd arﬂ&l&trﬁﬂk@rd’}eﬂlﬁ(@@ w(tR @t!rﬁgg/ 5088 RY Th@ofleft s r%ﬁc@g%@ger) reduced
yi el d 4, g ‘éag of the desired conpoun
‘iss E&"%?@' '?F/ aken inpyete r@S‘i%@F‘G@H‘YilchlﬂowpthMe@ &i7pmL).

CI‘ hefcombindBtradts %r?bﬁed\bvegowiuﬁ Atk DN eb'a (:L’EQQF he residue was

uar.0- benz pi erldlnel-car bonyl | - 6- net
hpds(ve%ﬁr\ a céc‘r)luﬁn 0 snﬁca gel, e}{mng it wrlJth ethyl acetate-hexane (20- 50% ethyl acetate,

gradient) to yield 2.7g of the desired product. LCMS: 368, M+1

Step 1
o N
\ a) (COChy, o
\©\/O N cn-azcn2 \©\/© r: |
H C N

[0078] [4-(4-Fluoro-benzyl)-piperidin-1-yl}-(6-methoxy-1 H-pyrrolo{2,3-b]pyridin-5-yl)-
methanone (368 mg, 1 mmol) was dissolved in dry dichloromethane (5 mL). It was cooled in
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 33X
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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trimethyl silanyl ethynyl -pyridin-2-yl}-acetam de (4.24

g, 8.8 mmol) was dissolved in dry THE (50 niL).
Tetrabut yl ammoni um fluoride (IMsolution in THF, 17.6
wioL200403284nmol ) was added and the m xture rePCEieg03/032171
with stirring for 3 h. The solvent was renoved under
reduced pressure and the residue was taken in water

and extracted with dichloronethane (3 x 75 nL). The
conbi ned extracts were dried over sodiumsul fate and

evaporated. The residue WaSMplmiQ_?fl ed in a colum of
silic . >

(20-5 a 0 VI g
desired pr odmatolo[ENyriing- -y \IN-dimagthyl- 2\0x0 aN:tarmd@ 0F
a) (COC)ZFO | i ONHDb)CHZOZ NONNH O 1

[ 0078] |

[4-(4-Fl uoro- benzyl) pi peridingl-yl]-
H pyrrol o[ 2, 3-b] py gi\n- 5- -l met hangpn@& (368 ng, |

moi ) was di ssol ved (~ di¥ch hafle (5 nl). It

was cooled in an ice=ba alo) N chloride (4.5

m., 2.Msolution in di chI or orrelt hane) HNas added. The

m xture was stirred for I h at 0 C and for another 4 h

at [0MO9) Pepured aetmgtbe sahie mwmpmﬁan édamrtlol itgpriaswg [4-(4-Fluoro-

PR 3 S o e OB 2P DB SE b edhone an
\A/ahtﬁsntuviﬂgdnaxdd@ummedortpiyeommd UEMneté7, eMﬂ acted with

di chl oronet hane (3 X 25 nlL). The conbi ned extracts
were dried over sodiumsulfate. After evaporation of
the solvent, the product wk&ameledfied via radial
chromapagr 4 RJIHY)f 813528 4CRL A6 SERL MpREBRLcalbBnyd6-methoxy-1H-
met hanol’) 10 yield 340 ng of the desired product.
LCVS: 493, Mr1pyreblgbpeidin3abighzngtyi2resonodamide 171
Exanpl e 2 Preparation of

2-{5-[4-(4-Fluoro-benzyl) - pi peri di ne- I-car[bonyl I -6 met

hoxv-1H pyrrol 0[2
3-b] pyridin-3-yl}- WW@M% Oo N~
: A\
' N
H

[0080] Prepared using the same method described in Example 1, Step 1 using [4-(4-Fluoro-

benzyl)-piperidin-1-yl}-(6-methoxy-1H-pyrrolof2,3-b]pyridin-5-yl)-methanone and
substituting methylamine for pyrrolidine. LCMS: 453, M+1.
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FNO O NHI100791 Prepared using the sane net hod
described in Exanple 1, Step | using [4-(4-Fluoro-

|)-piperidin-]-yl]-(6-nethoxy-I
WBSE@XO?%W@[Z 3-b] pyri di n-5-yl ) - met hanone and PCT/US2003/032171

substituting dinmethylamne for pyrrolidine. LCMS: 467,
M+1l. Exanple 3 Preparation oft-{5-[4-(4-Fluoro-benzyl)
pi peri di ne- 1- car bonyl | - 6- net hoxv- | H

pyrrol o[ 2, 3-b] pyri di n- 3- ylg N—qeahyl 2- oxo- acetam de O
ONH FNc O O NN1008 ared using the sane
Py &d S a {4 Hanpibe -pipteEiding- 1 sibogy11-6- methoxy 1H-

H pyrra 1] -~o=(3-fvdroxy-pyrrolidin: -thar?exy2 dlone
substituting nethylam ne for pyrrolidine. LCVS: 453

Mr1l. 26 WO 2004/ 032874 PCT/ US2003/ 032171 Ofxanple 4

Preparati-on of

1-{5-[4-(4- Fluoro benzyl) - pi erldln@-l-£:>bonvll- 6- met
hoxy- 1H

pyrrol o[ 2, 3- b]pyr roxw pyrrolldln-l-
yl)-ethane-1 2- d|o 1] E N O I ONN

H [ 0081] Prepared u5|ng the game we hod descrlbed in
Exanple 1, Step | using [4-(4-Fluoro-

ber[IGQBllI) Plﬂelpﬁﬁﬂ Iudh@th&sdfﬂe]mdtlﬁ:d%id’iﬁ&yhm IExample ldStep I using [4-(4-Fluoro-
beﬁ% )- plpen in- l-ylﬂbp X\etkloxy H—?p)};ro}o[getb];%rrllgnrr]]e&)?l;‘ methanone and

substituting 3-hydroxypyrrolidine for pyrrolidine. LCMS: 509, M+1.

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

1H-pyrrolo[2,3-blpyridin-3-vi}-N-(2-hydroxy-ethyl)-2-oxo-acetamide

Q/@ AN
/

[0082] 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 ethanolamine for pyrrolidine. LCMS: 483, M+1.

Iz __
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substituting 3-hydroxypyrrolidine for pyrrolidine.

LCMVS: 509, M+l. Exanple 5 Preparation of

2-{5-[4-(4-Fl uoro-benzyl) - pi peridine-1
WOZAPH3RR7H | - 6- met hoxy- | H- pyrrol o] 2, 3- bl pyri @CHAUS200B/032171

| - N-(2- hydroxv-ethyl)-2-oxo-acetamde H FOOH NI O

ONN i F 100821 Prepared using the sane nethod

described in Exanple 1, Step | using [4-(4-Fluoro

benzyl ) - pi peridin-1-yl]- (6-E§£Hq%%-l
FprrroIo[Z 3 b]pyrldln yt)- anone and

W1 27 VO 2004/ G387ty Tl US200g 020111 Exuple 6

Preparati on of
N- Et hyl - 2- {5- [4-(4-f|uoro-benzvl)-plperldlne- I

- car bonvl | - 6- met hoxy- o |

| H pyrrol o] 2, 3- bl pvri di n- 3-yl N=Exo- acet ani d
e ON FO NO C using the
sanme net hod descri bbgd/i n]Exdnpl tep | using
[4-(4-Fluoro- benzyl)-pipefi yIN - (6- met hoxy-1
FprrroIo[Z,S-pryridin 5-yl) - met hanone and

Zg?ft}t()ké]g“eré%gﬁ%@tg Fné rﬂg?%ss%%g?do X liigiaorrllple \ rétep I'using [4 -(4-Fluoro-
Z%ﬁyb-@f;(eﬁdlﬁhbbd] @-hﬁhm{yll)-l-;fyrmﬁi[k dibigrilinSaythmesthdon®antet

3%tk R ek e s e o

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

pyrrolo[2.3-blpyridin-3-vI}-2-oxo-N-pvrrolidin-1-yl-acetamide

-N
0 HN
*@W
\Q\/Q N

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

¥

T

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

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

pyrrolof2,3-b]pyridin-3-yl}-2-oxo-acetamide




FO NONN H (00841 This conpound was prepared
according to the procedure in Exanple 1, Step | using

“’I@lj—‘]—? %6 jn-1-ylamne in place of pyrrolidine.
? Exanpl e 8 Preparation of 2- { PCT/US2003/032171

5-[4-(4- Fi uor o- benzyl ) - pi peri di ne- |
-carbonvl | -6-nmet hoxv- | H
pyrrol o[ 2, 3-b] pyridin-3-yl}-2-oxo-acetanmide O NH2 O

F O@@%s? ~N N H %8 V\%2004/ 032874 PCT/ U82003/ 032171

[ 0088 PrEREteac s BRI AR TR OLE E e BirBleck aica | pHnEammgsizsin place
lof fykeldihe. MS+HIG43®YMONI @ i n place of pyrrolidine.
M-H+(439). Exanple 9 Preparation of N-Ethyl-2-{
5-[4-(4-fluoro-benzyl)-piperidine-I|-carbonyl | -6-nmethox

y- H-pvrrol o[2 3- bl pyr| di n- &gmuz oxo-acetanm de O

HI\L]

pl ace of pyrr ommmorzmmmmx vl}E—zeavmadcetaa:@je

OO

F (o]
T X0
S

N

s

[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-b]pyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1 2-dione

o 0
o
F\©\/© /I\
N
N
TNA

Step A
F a) KOH
A\
N b) CH3
H acetone
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Preparation of _
1-{5-[4-(4-Fl uoro-benzyl) - pi peridine-1|-carbonvl | -6-net
hoxv- 1- net hyl - 1H pvrrol o[ 2, 3-b] pyri di n-3-yl}
wOo2opyeeiti din- | -yl -ethane-1,2-d ione "NJ- @COUS2003//2171
I O ONN Step AO Fa) KOHO NF b) CH31 I\ N/ |
\' ONNHacetone 0O NN 29 WD 200. 4/ 032874
PCT/ US2003/ 032171 [0087] To a sol ution of
[ 4- (4- Fl uoro-benzyl)-piperidin-I-y aﬂﬁ (6- met hoxy- |
H- piPP%7b1 Bf 2scdution |9§/i4r(d1Fhl051 Sangyhiper: 'Dh'é']((f[ﬂ@ﬂ'\?g)( 1ig-pzrrolo[2,3-

gﬁqg%rxd.@ag %&k%agnéﬁ% &S FThmdn 2o IR kdm(ma.sgay 9 BN in

one 5 nm.) was ed i odonet hane. (96
nardlygroest aceto; (1 Tmd.) waeadded odomrthane (%6 @ 9. %mwwdi) 30 ¢TI‘T he

S%,]e C {oﬁ mnﬂgre%\; (vraggedQ%/ ﬁﬁ"@fog' ahdl_ edsoQL%%m 1"%@%@%&%&9 moved,

SESidue was treate wat er “and extracte
vu'ntdhheEtemu: waFlreatedbwhh water and g:@tmccd Math EitOA evalBhevrambioet! organic layer

was ‘FlaSE dﬁ %I’Ih tgrﬁleeéjne 9d cogﬁengmgcf a]th?dremd-[lg “»avaf S&rrf%? %%mg’m%tﬂgraphy

puri
Eomncargekeammg(wzith]atomhgqam(1tlme) ghesthe é&}hrq:ll’ mddict 101)cmg (BEps yield)
(98% gﬂa @I( |te solid. MrH+(382). Step B\J N

( i I NCH2CO2 NONDb) O~NN

Step B

\Q\/Q CH2Cl2 O\/Q i\
N\

[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;CI;: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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CNH' 1 [0088] To a solution of
[4-(4-Fluoro-benzyl)-piperidin-1l-yl]-(6-nmethoxy-I|-neth

s rrol o[ 2, 3-b] pyri di n-5-yl)-nmet hanone (100 .
‘%J. Zé}gbbn%g?ﬁ) in anhydrous CH2CI 2 (15 nL) was 5%36@20%9/032171
oxalyl chloride (0.52 nL, 1.05 mmol, 2 Min CH2Cl 2) at
RT.. The reaction mxture was stirred for 4 h. The
reaction m xture was concentrated under reduced
pressure. The residue wagugdried under vacuum for |H,\¥]/
and di ssol ved i np CH2Cl 5 m). An excessanmun®

pyr gol idi ne 4 1. Q4 ool ) was added tdg the
r eact m ft ufe.
r eact NOA U €&

Afflenystirrin r 1 hNth
, reated wi ek I C

| ayer was separated and washed with brine, dried\and

concentrated. The residue was purified by

chromat ography on silica gel eluting with CH2Cl 2: MeCH

(95:5) to give the desired product (70 nmg) in 53%

yield as a white soli d.\rlw-I—H(507). Exanpl e 11 o |

Addi ti onal Conpaunds ] The synthesis @f the N—~

d/ cap beé® carfkied _out i
iml ¢ plocgddy e descri i n Exp \ 3¢
WO 2004703 4 003/ 032171 NP2 0~HNo I

\ OFEN/ 1 \OIONNONNON 0O0ON'! ENOW O
ONNONNI VI \ HOb ON OFI O -
HO .
N
0 (0]
F 0
10U BEs
N
N
7N
Example 12

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

methoxymethyl-l H-pyrrolo[2.3-b]pyridin-3-yI}-2-pyrrolidin-1-yl-ethane-1.2-dione
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N, I\ ONNExanple 12 Preparation of
1-{5-14- (4- Fl uor o- benzyl) - pi peri di ne-1-car bonyl | - 6- net
hoxy-1- met hoxynet hyl -1 H pyrrol o[ 2

WQ-2bHY87di n- 3-yl } - 2- pyrrol i di n-1-yl - et hane- 1PET/HSH|&032171
"N OO FO ONNO 31 WO 2004/032874
PCT/ US2003/ 032171 Step AO O a) KOHNF O N N b)
C?BOCHZCI N N Hacetone ON O [0090] To a solution
0
[4-(4-FIuoro-benzyl)-piperidﬁﬁﬁiﬁyl]-(6-nethoxy-lFprr
rol o[ 2,3- b]pyridin-5-yl)-nmethanone (150 ng, 0.41
mmol ) and groundoKOH (114 ng, 2 mmol) in anhydrqys

acetrgne (15 pl s~added MIWPoBhl oride (82 ng, 1 [)
at O0C|| The rfeagtion |m Xt ur e was_ war SNO
and s ad over g gkt N he REERECChWas

| A\

. . N

the residue masltreatéﬁ wi t WAt er and extracte | th )
Et OAc. The conbi ned organic | ayer was washed with o)

brine, dried and concentrated. The residue was \
purified by chromat ography on silica gel elutin

Et G890 ekansolytion bf [4-G-Tfhwe-denra wivstidied -ﬁ}(éd%hoxxgblwwérglom-

gzg)%’déﬁhglﬁ%)m@(ﬁanﬁne M@b ‘n%, §.@i h%l)%@g%d’&d“ﬁéﬂl {1 lstnﬁ‘gO,Z ﬁmN)l) in
anhydrous acetone (15 mL) was added MOM chloride (82 mg, 1 mmol) at 0°C. The reaction
mixture was warmed to RT slowly and stirred overnight. The solvent was removed, 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

Y%

(0] o 0] N
F N = a) (COCl)z F (e}
I —_— S G AN
o \N CH2C|2 ~ I
] b) 0" NN
o [jNH ' )
\ °\

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

Z

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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FN, a) (COClI)2 FO NCHRCI2 ONNDb) ON p C\H
100911 Thi s conmpound was prepared according to the
ocedure in Exanple 10, Step B. MW537). Exanple 13
“%&‘W’%Wél Conpounds 100921 The synthesis of PCH&s2003/032171
foll owm ng conpounds can be carried out in a manner
simlar to the procedure described in Exanple 12. 3

2
WD 2004/ 032874 PCT/ US2003/ 032171 O NH2 OHN O F N
O

|
| VOFIVN/ 1\ p ONN/ ONN) OO0 \ ONOO
ON FN/ OFQ ON NNI O) 0) L HO OGN
F 0 F (e}
Ty OLorrs
o7 NT N 07NN
| ) | )
0 o)
\ \

\N’
F O F
7 P

N \
N N
¢ n )
O
\ \
HO
N
o 0]
E (o]
N
O~ "N N
' )
0]
\
Example 14

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

1H-pyrrolo[2,3-b]pyridin-3-y1}-2-pyrrolidin-1 -yl-ethane-1,2-dione
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OF N ONN O Exanple 14 Preparation of

I -{I-Am no-5-[4-(4-fluoro-benzyl)-pi peridine-I-carbony

[l 6 nmethoxv 1 H pyrrolo[2,3-blpyridin-3-yl

wo eqsesmal i di n-1 -Vl -ethane- 1,2-dione "N J pOT@SBo0B/0BE171
I /

O

1

y(
O O NN NH2 33 WO 2004/ 032874 PCT/ US2003/ 032171
OOOOO NFI IVFN ONNONHI NH [0093]
To a solution of
-{5-[4-(4-Fl uoro-benzyl) - pi peridi ne-|-carbonyl ] - 6- net
hoxy- | H
pyrrol o[ 2, 3- b] pyri di
, 2-di one (76 ng® 0.1
2, 5-di \OXYl amine (40 ; 2
K2CO3 % ymol ). The reacti
stirred at RT f W, then treated with water 1(2 NH,

m.). The resulting mxture was extracted with Et OAc,
Was [peg3|Wrb A sblasichenf 14 61[e0- Elhhﬂ&@ﬁ;)ylmghndmnca%nm 6ghethoxy-1H-

O R H VPR S b o Tg | s 9 mibD) in DM
( Zﬁ%L)&f/astaheeddzesshmﬁd bexzOKkdEdx y Binie (W imlge0. se.lmoq and K,CO; (43 mg,

0. 30§ 5080)1) e re tlon mn?ture/_\}'\('jagi Ist‘irl'e%na?k'r?oorrgjho, %L'lﬁ' ?reated with water (20 mL).

The resulting mixture was extracted with EtOAc, washed with brine, dried (Na,SO4) and

yl)-2-pyrrolidin-I-yl
) in DVF (10 i)

- et hang- 1N

concentrated. The residue was purified by chromatography on silica gel eluting with 2%
MeOH in CH,Cls 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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[0094] The synthesis of the follow ng conpounds can be
carried out in a manner simlar to the procedure
descri bed in Exanple 14. 34 WO 2004/ 032874

WBEHHIEH 403/ 032171 ONH2 OHN' OO O F | RET/USA0Y03R71
\' I\ O ONNONN N1 N2 NV O\N OO0 FI N
Il OF, NO ONNONNNHR2ZNH_2 HOON OFO NN O
N NH2 Exanpl e 16 Preparation of
1-{5-f4-(4-Fl uoro-benzyl)ggR
5S- di met hyl - pi pey azi né| -car bonyl | - 6-

met Roxy- 1H- pyrrdl of 2, 3-blgvridin-3-yl }-2
i n-11 -/d|| N O N
- o SN TN -

I NH,
\
o, N 0
F Z ° F N 0
T rny T Ao e
0" NN 0N\
| NH, ! NH,
HO
N
F O
OSSR e
- o N N
I NH,
‘Example 16

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

methoxy-1H-pyrrolo[2,3-b]pyridin-3-y1}-2-pyrrolidin-1-yl-ethane-1.2-dione




13, NONNH 35 WD 2004/032874 PCT/ US2003/ 032171
Step AOF~NHO NFHONN FNNJFTBIU~ FNF
TEA DM [0095] To a sol ution of

WD 804132474 or opyri di ne- 3-carboxylic acid (4. 16P§T/U3§02032171
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 triethylamnmne (9
m., 65.4 nmmol). The reaction, mxture was stirred
overni ght at RT and then pouﬁé&élnto ice water. The
precipitate forned was filtered and dissolved in
di chl or omret hane. Two scoops f silica gel were added

to the solution. S QS concentrate under
reduced prgssure. The e s dry Ioad

silica ge eIutlng Wlt e Rex 0
give 4 g (4 f the—desired-pre d .s

sol i d. I\/H—|-E(36‘h) FStep BT®SLO F (N /NH3 F M:('jH |N/ NI
N FI - nNFFNNHzTEF[0096] Anmoni um©gas (2 )

mas condensed and added to col d sol uti on of

f
L
m4fcﬂuprObWZﬂe&Sh%darne(Pprlmt_r)tzi'iné gr2k.$ mmoBgs dimethy Bermainishy was

v gﬁo%g ITBE#U (I (7 § %C??mm'og %%IWQ&] b)y @éﬁ’l?iam‘ﬂ@%’ ﬁﬁakfﬁjm mol). The reaction

i at el war ne The reaction m xture
hgaxtgrg was stlrred 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

0 o)
i, ot
N\?/J F7 SN F MeOH N\T/J F7 N7 NH,

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

(2,6-Diftuoro-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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60C overni ght and cooled to -78C. The reacti on vessel
was opened and the reaction m xture was then
ntrated. The residue was purified by
W@%&d@é’t’;@gr aphy on silica gel eluting with  PCT/US2003/032171
Et OAc: hexane (1:1) then Et OAc: hexane (4:1) to give 750
nmyg (25% of the undesired regioi soner, followed by 800
ng (279 of the desired product as a white solid.
MtH+(361) . 36 WD 2004/ 032874, PCT/ US2003/ 032171 Step
CO FICI~JNnN-NK-OBu NHz McOH N~ O N NHZ
[0097] Potassiumtert-butoxide (2.5 g, 22.2 mmol) was
" added to a solptipn of (6-Am no-2-

f1uof i difT>g 4- (4fpd@|'ggo,:benzyl) d| nmet h
yl -pip i ngl -y ] - qetlhanone—g;.e )
anhydrous et hanof (M0 MY gf RT. T

was refluxed ©overnight and then concentr at ed |The
residue was treated with water and the resulting
m @097k Pomm:neoehrbamkﬂd(w ¢, 22BtrhNe61) wihRidEBRESESbN of (6-Amino-2-

ani ¢ ,ex th brine, drled and
A BB PP A Bl sl ety - manone 1.6 5
Gmmmid)lbgraawﬂyow ﬁlefhhlhdl Cid nge) at RITUThE gadoh hixture was refluxed

1. 799 of th
ove 1§C&an§§1 g é\'ﬁﬂt gt r\é%g_qu \(%sgrétedg gttlégatgt qgg@dcerislulrtliggnxture
Fvas N(trah\te&wlﬂh EtOAd\l&llﬁéorh%der@%nN‘&tr%er RadNDHR ith biMeO&led and

%’5‘“ "a‘ed ThE il WaSprPF%berY chrappafoeraphy g fifigggelsluting with
mzyhexawsmog.mmhgmm pethadesired pivict SRR e6. (MO (361).
ng, 2.15 nmol) in anhydrous DMF (20 nL) was added

i odine (557 ng, 2.15 mmol) and sodi um peri odate (238

mg, 1.11 mmol ). The reacti &ep® xt ure was heated up at
50C overnight. The reaction m xture was poured into

ice water and a solution of sodiumt h| osul faje 10%
was_added to Jdesfroy the exagss iodin ’/L
pre_c?@iye ON s filtereer The de (pr uc/
puri f NQDJJ elyz: N0 &r‘)zhy Ngﬁ;

[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,.l.] 1 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 E;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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silica gel (pre-treated with Et3N) eluting with

Et OAc: hexane (1:2) to give 522 ng (52% of the

desired product- as a white foam MrH+(499). [0099]
wigeoio2®:4 Benzyl tri met hyl ammoni um di chl or oi odarwsta3/dBGi71

g, 4.2 mmol) was added to a solution of

(6- Am no- 2- met hoxy-pyridin-3-yl)-[4-(4-fl uoro-benzyl) -

2R, 5S- di net hyl - pi perazin-1-yl]-nmethanone (1.2 g, 3.2

mol ) and cal ci um carbonate (1.1g, | 1 mmol) in

aftieyaigan igdaydi wid voasloaietithawaer (aBd 1G9 podaam FRiosulfdte driedandicomentrated.

50 B b Bt EL B on e VOROOMOBBRI herone 12t

vm?e?l Oanml(bl‘@%fsqusmdmod)@mﬁaa’ﬂm; fQ:dtm i RAP9).
concentrated. The residue was purified by

chromat ography on silica gel eluting with Et OAc: hexane
(1:2) to give 910 nmy (57% &€PEhe desired product as
a white foam MH+(499). Step EI O~1 0 FIC~NC
FrkN/ I O INV.A\NI NH pyradine INJ 2 CH2C12 0O NH

[OlQO] Acetyl | chjori de (48/F“bb 0. 62 nmol ) dded tlo

a so n - 5. i 8do’ 2 o)
met ho rindi J- 3> 4- ( ApyFidinkOr O- I N\Bi )k
S-di net hyl < pi per 8zi K- 1N/B] - éeChanone 123 &} 47"

nmol ) and pyridine (0.057 nL, 0.7 mmol) in )

\(lj\li’:lgwl@ rr egbn%{']lgrﬁ{f](% mﬁ) 0. @%ﬁmﬁ&& ngﬂﬁleﬁ E)%%Bfuﬂgn 5@(&%%&0-5 -iodo-2-

en treated
wane b pxy-nidined-glati-- ﬂuoaybqnzyméRé&panfahyédlpemmdevlhmdthanone

Cﬁﬁg ﬁ:@% % g”; @%)}Iﬁcﬁpﬁﬁﬁic?@ﬁﬂé@? OOTJIE}HOrﬁrgdlm?]romcthane (10 mL) at RT.
ET @Aeadtien auirsurg wasiytirted atgRT evelrﬁﬂlt,r@d (}fgg Ugatesi withheatere Jihe erganic
%[agg'wga%‘ é«?p‘%ra%d] d?%h 8&4@??@ 8‘5t|ed. "M'éué'_s(d%% :was pdﬁfﬁﬁ b;': leorﬁhtbgraphy 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
\ ./
o) _ o Si<
F '*N Z ] o Mezsl__ E //
N . A Pd(PPhs),Cl \©\/ TS
37212
R Cul N A e
TEA H | H
CH,Cl

{0101] To a solution of N-{5-[4-(4-Fluoro-benzyl)-2R,5S-dimethyl-piperazine-1-
carbonyl]-3-todo-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
elﬁting with EtOAc:hexane (1:1) to give 90 mg (96%) of the desired product. M+H'(511).
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N,,) O~N1 Pd(PPh3)zClz , NHCul TEAONH CHC?2
[0101] To a solution

_ 4- Fl uor o- benzyl ) - 2R, 5S- di et hyl erazi ne-
“ﬁfﬁﬁgé%%éyf] 3-i odo- 6- ne?héxy pyri di n- 2- zl} 5E€45HWH%”1”

(100 ng, 0.185 mmol ), palladi um

bi s(tri phenyl phosphane) dichloride (65 ng, 0.09 nmmol),
copper iodide (2 nmg, 0.01 mol) in anhydrous

di chl oronet hane (5 nL) was dded trimethlsilyacetyl ene
(18 nmg, 0.185 mml) dropw 0C. The reaction

m xture was stirred at RT overnight, filtered through
a plug of celite and cbncentrated The residue mas
taken up into et hyl ac at e, d washed mnth

andp ne ncentrat®8. Th [
purl E{ﬁ tbgr phy on sidica ea;:ng’
Et CAchexane ( D'I)Nt ve 90 ng (96% of so

product. MrEH+(511). 3‘8 WO 2004/ 032874
Pqélyizloosl 032171 Step GOsip O F// TBAE F N o THE
R B rePiNN- {F-I[ﬁ“hf'!"l”f‘!)%ﬂ) 2R, 58tdimeth@-piperazine- l-carbonyl] 6-

| OﬁdNro{@-B{tAmétﬂylEllaHS)lE@ylk}@%;rYd 2 2%&&%%&2‘%%&;;,@'698 rrn?‘nzoll) and

ﬁ%‘faﬁ‘t%mg‘ %"PP’rﬂéPH% di37 atly I 87 gy L-GYrin THR) -ayhy)dzcas BHEMas
Ihdﬂec(a%ﬁ@luﬁ&)r 4Ch. GB6 réxBRINmiRDLR w%%&ﬁc@ﬁ%&éﬁfﬁggﬁg res:dng: was taken up

|de 37 mmol

é’HP\ g¥ 8 ﬁQSterHﬁhw;gam%ggf wes ‘&%Sh?dew“lthﬂaterobnm, @Tled'ﬁhréconcentrated
ﬁﬁafbtlkjﬁ)eﬂwiﬁ mhﬂécﬁb)v‘@i%nm%ﬂ)t Sﬂlﬁcgl g@pgutsntégv {heﬁbg Eexane (4:6) to

et hyl . acetate. or ganrc
ﬁZ‘bmgn(ﬁﬂ\ﬁgfhﬁrdeS'ﬁF proguct a4 %&Pfﬁﬁﬁcblbd\ﬂﬂémwﬂht ed.  The
reS|due was purified by chronatography on silica ge

eluting with Et QAc: hexane (é ﬁ give 170 nmg (63%
of the desired product as a rless oil. MtH+(397).

Step HN Op

. .
0]
N N T CHCl, \©\/ A\
TN e N\) N

[:jNH H

_ [0103] To a solution of [4-(4-F luoro-benzyl)-ZR,SS-dimethyl-piperazin-]-yl]-(6-methoxy-
IH-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% yield as a
white solid. M+H'(521).
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FI ~Na) (COCI)2 FNOO NJI \ CHRdA2\ 1 \ ONH
b) v v p NN HCNH 1 .101031 To a sol ution of
[4-(4-Fl uoro-benzyl)-2R 5S-di net hyl - pi perazin-1-yl]-(6
WORMHBRYH | H-pyrrol o] 2, 3- b] pyri di n-5-yl) - met R&AGHR003/032171
(170 ng, 0.43 nmmol) in anhydrous CH2CI2 (15 nl-) was
added oxalyl chloride (0.86 nL, 1.72 mmol, 2 Min
CH2Cl 2) at RT. The reaction mxture was stirred
overni ght. The reaction m xture was concentrated under
reduced pressure. The resi dri ed under vacuum
for Iprdpapiibh 9f*25§§1!4\ﬁ@¢ldoﬂa Ceh2fH- 2R s SRink X DideRBRMcaiBbny1]-6-
pyrrolrdine (122 . nnDI) was added to the
reaction m xteatzoxy-SHimyralal23sblpyridin-31vhie2-oxouacetamiss
m xture was treated mnth mater The organlc | ayer was
separated and washed with brine, dried and
concentrated. The residue ?ﬁ\ purifie

e

pr

chr omat ogr aphy on silkga g
(95:5) to givethem dudt (1
yield as a white soli 9 WD 2004/ 032874

N
PCT/ US2003/ 032171 Exanpl e £7 Prepara i on of
2-{5-[4-(4-Fl uoro- benZ{I) 2R, 5S- di net hyl - pi perazi ne-1|-
car BUA4ll Preparedraqcpigiog 1q the procedure in Example 16, Step H using ammonia in place
H- 2 ridin-3-vl}-2-oxo-acetamde ONH2 F
OoP%H&ﬂhﬁ*7h§§{34ﬁ% H [0104] Prepared according to the
procedure in Exanple 16, Step H using ammonia in place
of pyrrolidine. MrH+(468). Exappli@ 18 Preparation of

2- {5(}‘[%@21(5%@1'1: lo}'l 2-1 g [4b(%nlﬁuoro B(ezrllzzeyE%R%ISrIi?r%Qthl -pipe a§{n321 -cgr olnjl] 6-

carb

methoxy-1H-pyrrolo[2.3-blpvyridin-3-y1}-N-methyl-2-oxo-acetamide

O
(0]
F@L”L” 48
N\) \N N
: H

[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-pvyrrolo[2.3-b]pyridin-3-y1}-N-methyl-2-oxo-acetamide.
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met hoxy-1 H-pyrrol o[ 2,3-bl pyrid in-3-yl
}-N-net hyl - 2-oxo-acetamde OHNC F O NI ONNH

,ﬂ#y% rnepared according to the procedure in Exanple
9@%@% H using methylamine in place of pyPFBﬂﬁHWﬁ@ZW]

M+H(482) Exanple 19 Preparation of
2-{5-[4-(4-Fl uoro-benzyl)-2R 5S di net hyl - pi perazi ne- |
-carbonyl | - 6-et hoxy- 1

H %Mlli-#élil! QL% eﬁ' '%lw'%w Iﬁgt %#6'j|bek2l\ th %d&%g%g;gtet%glgeemstead
P@BD@SB@@B’/OQGQ in/step FLAWHQGApliRg amamem.ofs)gmzymﬁt 5r/]R Eiﬁ‘nelhyl piperazine in
PR B S e iafPemite MoptH 9o

with 4-fluorobenzyl -2S, 5R-di net hyl piperazine in

pl ace of E
C1-1]- (4 fl uoro- phgn I -ethy%?ﬂ%gﬁ%thyl plpera2|ne |n
St ep ai TRIANOF 4G 3 Lhe B ? IR o p

5- [ 4- (4R @H Re.3-8 f?d?n@

car bonyl OoXY-
N- di et hvl - 2 oxo acetamde OON FO N O N N H
[0107] Prepared according to the procedupe i n Exanpl e
16, Step H using dlnethyl neoi n of

pyrrolidine. N%FH(%Hf?iL\/
N

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

Iz

. " Example 21
Preparation of N-Ethyl-2-{5-[4-( 4-ﬂuor0-benzyl)-2R,5S—dimethyl-piperazine- I-carbonyl]-

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

0
: KL o
NS
_ N
DY Yo

[0108] Prepared according to the procedure in Example 16, Step H using methylethylamine
in place of pyrrolidine. M+H"(510).
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Exanpl e 21 Preparation

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

pi perazine | carbonyl] 6-nethoxv-IH pyrrol o[ 2
WO-28945287dli n- 3-yl } - N- et hyl - 2- oxo acet am de CPOTNS2@3/p32171

O NWI ONNH [0108] Prepared according to the

procedure in Exanple 16, Step H using nethyl et hyl am ne

in place of pyrrolidine. MHH+(510). 41 WD 2004/ 032874

PCT/ US2003/ 032171 Exanpl e 22 Preparati on. of

1- {5-f 4- (4- Fl uor o- benzvl ) - AR met hyl - pi per azi ne-| -

car borparktidn- ofﬁE{BHQ-)(W-FﬂJoro benzvl) 2R.5S-dimethyl-piperazine- 1-carbonyl}-6-

(0109] Prepared accordlng to the procedure in Exanple
16, Step H using 3- hydroxypyrrolidi neHon place of
pyrrolidine. MtW538). Exanple 23 Additirepal
Compounds [0110] The synthesis of the f LI Wi ng
conmpounds can be carried out |Q)a marQer; simlar to

t he procedure descrlbed |nr§§ l e 10.

\©\/ >
NT R

[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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WD 2004/ 032874 PCT/ US2003/ 032171 O NH2 O HNOp F N
OFI N/ \ O NNDN/ NJONONN I O\N Op
~ OF (&NONI NONNONN HOOON

WH,ZPM"EZ #, \ OF, ~NO I NJI NONNO N RFT /E%‘Hﬁ%ém
24 Additional Conpounds [01111 The synthesis of the

foll ow ng conpounds can be carried out in a nmanner
simlar to the procedure described in Exanple 12. 43
WO 2004/ 032874 PCT/ USZ003W832171 O NH2 O HN O F OnN-
I/II/IK\LNG-~O NJ O~NN [

—

HO
N »
JIIF O N
e %NW
N
N
Nvl N\/I O NN
\ N \
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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\ ONoml OO\N O OFN NNJI NJOON
1) 0) 0] OON FOF Np NN
NNNo) 0\ 25 Additional Conpounds
WIDA998329He synt hesi s of the foll owi ng conpou®§d/WSae3i9é2171
carried out in a manner simlar to the procedure
described in Exanple 14. 44 WO 2004/ 032874

PCT/ US2003/ 032171 ONHR2 O HNO O FOFNO \NN Z

ONONNR2 N2 ON 0 RO
2

: P

AN A\
N N
o) o)
\ \

N !

. o o o 0 N

F '/L wo F KLNWO
Ao oo
\©\/N\)0\NIN N\i)?lN/N

O 2
o) . o)
\ \
HO

Example 25
Additional Compounds

[0112] 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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OFFICONONN N2 NH2 HOh OONOOND F/ \
OFN(NON NI ONNONN | NH = NH2 101131

- wB%RITRk 26- 30 are provided using an alternative
ﬁgt E@dﬁfra synthetic scheme 1, as described TG/ SEAEHEY !
3-5. Exanple 26 Preparation of 2-(5-{4-f
1- (4- Fl uor o- phenyl ) - et hyl 1- 2R- net hyl - pi perazi ne-|-carb
onyl }- 6-nmet hoxy-1
H pyrrol of 2. 3- bl pyri diyn- 3wyl ) - N- met hyl - 2- oxo- acet apmm-ee
0 HN F ~N 0 N 45 WD 2004/,032874 °©

A

PCTRAUSRQ03/ AOF \ E YCOH / 0l114] o
4- Fl d- a- et al cohol g, &n? 1)
was addett0~50 W aqueous Ner of at OC.

The sol utioniwad al | owd#,to stir 3 h at: RT, at whisgh
time it was extracted with hexane. After drying and
concentration, 10 g of a colorless oil was

\N/
i (LN ) o F (LN S
\©\/N\;) o0 SN N N\__) o) |
H J

N
: NN
NH, | NH,
HO '
. »
0 ° o LN
. KL _ o F (LN 5
N ~
0 UL 00
\©\/N\/I o \N N \_) (I) N7 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-F luoro-phenyh)-ethyl}-2R-methyl-piperazine-1-carbonyl}-

6-methoxy-1H-pyrrolo[2.3-b]pyridin-3-y)-N-methyl-2-oxo-acetamide

OHN

o
0}
pe¥eps
N
\)(ID N/

Iz



obt ai ned. MtH+(203). Step B F (% \ NJD F/ Br - (:

N~ H[0115] To 6.4 g 1-(4-fluorophenyl)-ethyl brom ne

in 100 nL DVMF was added the piperazine. The m xture
WRayo¥haEpTisti rred overni ght at room t enper at urP€T/UM2e)3/032171
sol ution was evaporated and the residue was then
filtrated on a small quantity of silica gel, washing
with ethyl acetate and net hanol Purification was

carried out using flash chro gr aphy,
CHC13/ MeOH Et 3N=90/ 8/ 2 (or A MeOH=90/10). 6.2 g
(90 % of pure conmpound (mxture inseparable of two

di ast eroners) was fobta

i NJ Separation @

m xture of two diastereofers (1 g, i

nmet hanol (2 5 nm), was added a sol utlon of L-tartaric

acid (1. 9m’m|% i n met hanol é42rrL

CryExti)] 142“ toroermethy bspzybdleakg@! (e, Réapi Wgnmwéwpse@idq:cttpﬁgmL%%
r

TSy S o dDe R b Ao S8R 3 L Pt me

1395 sei@Fcdrgh bexdesd Afsr dvingand eascentiatien, 40 g Theecofarless Ohia@@

WBBafdd. MAeL§eo th ethyl acetate. Upon concentrated

the resulting Colorless oil was recrystallized in

hexane two or three tines until the desired purity is

obt ai ned (determ ned by protgrpdVR). MH+(223). Step D

ned. M+H+H( Step CF ~NH

CO2H MeOH/ reflux _ I\ COZCHS Cl N C con. H2SO4(cat.)
Cl N ClI 101171 To a solution pof 2,6-dichloronicotinic
acid (30 g, 0.16 nol) in 150 nethanol s added 3
nmnL of con. H2S the m x evvas efluxdfor 12

h. The nmet hanol apor_ai_ed_of_t. a | due

was di ssolved in ethyl acetate, washed er 10%

sodi um carbonate solution, brine, dried with sodi um

sul E(ﬂtlgl %n% 4 Vaaofliu%troepgentyB-thy?Lr(cj)mtinr;:em (il&)s mﬂ Bﬂ/ﬂpr Odldged 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,
CHCI3/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).

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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(29.0 g, 87% as white solid. Step E CO2CH3 CO2CH3
NaOwve/CH2CI2 1| \ C NC CI N OCH3 [01181 To a _
ut | of 2,6-Dichloro-nicotinic acid nethyl ester
W‘?%?}Bbgﬂ 0.1 mol) in dichlomethane (80 m) B{T/BEN43217
added NaOwe (8.1 g, 0.15 nol) slowy and stirred at 0C
for 3 h. The reaction m xture was diluted with water,
the organic |ayer was dried with sodium sulfate and
aN@per BEENa00 wat ¥Rica fo BE lnmhenmmc trh¥reChhsS LW Yracted with ethy!
solldlfledlntoavvhlte solid 0g, 70%9. Step F
HQW'EF@N‘%@@@'“@CONF'@@H@ vias (RR'St3hzed iINhe@pEIwoRT three
trigfed uddB heddirdd. nJ%c%ta%Qh'(ﬂe'te@rﬂm@cfby proton NMR) M+H 1223
6- Chl or o- 2- met hoxy- ni cotinic acid nmethyl ester 25
g, 0.092 nol) in 50 nL of NMP was added
p- met hoxybenzyl am ne (19.0 @iep® 14 nol) and 47 WO
2004/ 032874 PCT/ US2003/ 032171 triethylam ne (10.0g,
0.1 mol). The m xtays e was heated to 70C for 4 b,
cool ed and di |u d Vit t h M§REIand ext r@c a7 £h

et hyl acet gl ed VVIEJ,\HQ% bri |ed W th
sodi um sul fate aén]d evapor at eggato gg ah 0|I| whi ch

wa e { t e
(1 ﬁ)lﬁ’ﬂ ‘136 E k(;léﬁog Q)f Wﬁeﬂchsgr{)}}{ieo?@g a?iEi gqu qu n%o tlylf rBL Tgthénol
(“@@a%ed bfnLtOtﬁ eont ahlzé@ta amtjhpmumme w8t reﬁm@d I@(D2(Bl-|3"ha'ﬁéthanol was

01 T o
ST IS SO S A4 T i
erberple selytier, bWSd”@dﬂ'@dSOWN eHge arLd)evamdatd;m ymlckthel\m"ed product

B (B A79ePasdlite Qa4 h- Most of the TFA was

Step E
CO,CH CO,CH
ST NaOMe/CH,C, Ny
B ®
c N e | cI” N7 OcH,

[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
(140 g, 70%).

Step F

X CO,CH3 NMP/Et;N N CO,CH,
» - D
s
CI” N7 "OCH, ﬁNHZ /©/\N N” ~OCH,
H
H,CO HCO ‘

3

[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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evaporated off and the residue was suspended in ethyl
acet at e/ 20% pot assi um carbonate and filtered through

a celite pad. The organic |aver was separated, dried

WA 30p4/6338Hum sul fate and evaporated to get 5.PETHSPGS942171
of the product as white solid. Step HO 12 0 I H3CO
n-N H3CO : C ~NNH2 O Nal04 NH2 O 101211

6- Ami no- 2- net hoxy-nicotinic acid nmethyl ester (20 g,

1%%1@%%‘1 (?m%@? rg@( G hg«él%z.asg%:ggd g&joagmﬁﬁfi hggoirogeg and diluted with

a@d@dﬂndfh@act%wﬂwﬁyl gogtates washedodlitlawats) Brifep drigghwithrsddipm aulfate,

-n it
E%Jqu&p%gog tggapan%gghé%ag@fw ey | PR ngaeacg} X Fhicre (1:1)
eXhis aes themltaaianld dried @gias] igg(ééé(t)ené the targey doropnund.
t hi osul phate solution. It was further washed with
wat er, dried over sodiumsulfate and concentrated.

The crystallized product was3€®M ected by filtration.
Furt her concentration of the nother |iquor provi ded

anot her crop to yield 22 @gHof t deS| red pro
LCVS: 309. 48 WO 2074 PCT/ 5003/ 03(2/&?6};{e
O O H3CO | Pdk&u O SbcH,0 NT TVS 3 NH2
Of_ N NH z '6Amn05|od02rreth%y A cStG i ¢
acid nmet hydO'ester (19.04 g, 61.82 mmol) was taken in

di chl oronet hane (190 nm.) and triethylam ne (13 ni, 93

mo (012U ndo hd CPRIYRAEHR(4-r02ARBY-hrenzy Brdro)mivolinic aodimhiy] ester was

( t Ql ed

| Addka T 50 1 R mSEE PR 40Tl ) M SRR S
68vapnaicyl offasd thd dksidiug M@p%mdedﬁhehﬂh agttate/B0%0\petssssini <rarlmdate and
O\ﬁ:tEreéi ﬁxﬁou Rh ¢ gcppgzﬂlenfhg’g Eﬂpla%f mgs? Feg Jnu.g thggodb sulfate and
was removed n YFor anot her %’
Itevzwa@teﬁltqge@ﬁéd(61%}@ﬁfhnmoctt1ht@smbit¢d®dand evapor ated to
dryness. The product was purified on a colum of

silica eluting it with ethyl ace}:{tate-hexane (0 to 20%

et hyl Step H
NS NalO4 X

[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 mmoi) 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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acetate, gradient) to yield 15.69 g of the desired
product. LCMS: 279. Step J OO H3CO Si- H3COSi- O N
etylchloride 0O NNH I Pyridine | O 101231
W@%ﬁﬁ%&”ﬁ met hoxy-5-tri net hyl si |l anyl et hynyl nP€BUBiN032171
acid nethyl ester (24.63 g, 88.6 nmmpl) was taken in
di chl or onet hane (250 nL) and pyridine (14.3 nlL, 177.2
nmol ) was added. The m xture was cool ed in an
i ce-bath and acetyl chlorideg{.£;56 nlL, 106.32 mmol)
was added dropw se. After | e i ce-bath was renoved
and stirring cgntl nued under nitrogen for 20 h. The
reaction m xtufe s washed with waterQ dried and
evapor at ed"sCfPﬁ{iféz%@due—wEMw i Bimof
silica gel elug thT'téiihsdtylea@et at e- hexalle (0 [to 30%
et hyl acetate, | gradﬁ”é’-nt) to yield 23. 2’@ ofH,t he
desired product. LCMS: 321. 49 WO 20047 032874

PCTM’E? %ﬁﬁ]%%}l\%%\?-ﬁﬁe%xx-m 8tir5c Tcn%&%ﬁﬁ}er (1 (;I' é{_\ g';: , g_B Sg?nmol) was
| takgn npdighipgemkhane (590 miyand trivghydanhisan b eﬂh?’]’mhml’) laB@PA(PPID,Cl,

W S. dlssolved
N B (e By T P
nige-by @dmmlwaéacatd@e@(%m anlt, 68 mmotxwarseddeefdkdpx@a B¢ mixture
20 he resid
S0 PG, B B PR RTINS e
viRatinted £ appjiar 5 hs Hdvag fitered foabmpveoh)ernohdiﬁaha‘eeiﬂoraﬁ:d to dryness. The

Bdubd | &l | Sand b 1 200
pﬁuh;l . gapggft-tgit&e@ Cg)lglglrr]lg)ff B&J él&t%% hhe yF%cg{é?:Jteéane (6 10 20% ethyl
qicetate egrdient)do yield| 1§.62.@ o@thg desfired hl@dwbesL(EMSl Jyvoduct .

LCMS: 207. Step L

Step J
o) | 0 |
HsCO l = S— HaCO T SI'—
~ NS
07 TN N, Acetylchioride 0" N °NH

| Pyridi !
yridine
O)\

[0123] 6-Amino-2-meth0xy-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 (010 30% eihyl acetate,

gradient) to yield 23 .42 g of the desired product. LCMS: 321.
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NHONFN 101251

00 H3COI \ NaOHHO/ I \ 0\
ri di ne-5-carboxylic acid

6- Met hoxy- | H pyrrol o[ 2, 3- b] py
net hyl ester (2.06 g, 10 mmol) was taken in nethanol
WeDoapRsANd 10 % aqueous NaOH (16 nl), and waRG@YUSEA9/032171
nm.) were added. The m xture was then refluxed for 2 h.

It was evaporated to renove the nethanol, diluted

with water and acidified with 10% HCl. The

preci pi tated product was exi'sgagi ed with ethyl

acetate, dried over sodiums e and evaporated to
yield 1.93 g of the desired product. LCMS: 193. 50 WO

2004/ 032874 PCY/ US2003/ 032171 Step ME F A\H O NJ O
HO\ |\ Nu N | \._H_TEA |
6- Net hoxy- | H pyrkol [ 2, 3- b] pyLTlfJ;ﬁine- 5- Ear boxyl i § aei d

(395 ng, 2 mmolP) &ndNH 0" NTTN

1-[1-(4-fl uoro-phe - et hyl ] - 3- net hyl - pi pet azi ne (888

ng, 4 mol) were dissolved in dry DW (15 nL) and

TBT . . : .

T 01, 8505 SR QLUNG AL A By e

p_éLSr@d6-2hmm0le wes dissdlvedin doy SHEC$0 miasand IBAX(H Bdolotien in THF,

b St NI AGEH A Bed AR bR reliBiR 26T, THY ARANALRR removed

and pufified on a colum o S||cage.-elut|ng|et _

wiatchthe rdsighe weseaxiatedrveiktedichl¢rooeth@Bofmnhyiteradbe extest was dried over

E’Té%gbrﬁgg}/atet, %c%né%n red %;lcgpzd?%eg)n £ poqumrggfgslillrcg ge'lpgl&mé%twith ethyl
acetate-hexane (0 to 25% ethyl acetate, gradient) to yield 10.0 g of the desired product.
LCMS: 207.

Step L
0 O
0" NN (l) N

[0125] 6-Methoxy-lH-pyrrolo[2,3-b]pyridine-5-carboxylic acid methyl ester (2.06 g,
10 mmol) was taken in methanol (50 mL) and 1_0 % 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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OONH N/ I \ oxalylchlori~r O0- NO~NH
Methylamine N\ NO ONN HI[]0127] ol

4-11- FI uor o- phenyl ) - et hy 2- et hyl - pi pera2|
“;Q%f%%m(zéﬁoxy | H Iopyrrol o[ 2,3-b] pyridin-5-yl)P ﬁ%m%fﬁi%”l
(510 ng, 1.28 nmol) was taken in dry dichl ororret hane
(10 nL) and was cooled in an ice-bath. Oxalyl chloride
(2 Msolution in dichloronethane, 5 nL) was added and
the m xture stirred under nigwpmen for 1 h. The

I ce-bath was renoved and stirring continued for

another 6 h at RT. kt was evaporated to dryness and
resuspended in dry dF€X| or net hane |§15 n.) and was
cooled in an ice bat tNSI&ﬁWne 2 Msolution in
THF, 5 was added viaN i nge st i Rg was
conti ny m n. Thiis was pour ed in/t/e( er_.and
t he produc \ xtracted w th dichl oromgth . N\
ext ract s Wri evapoffiVed and thesre dueb N

purified by radi al chr omat®yr aphy using CHC13- et hanBl
(0O to 3%nethanol) as eluant to yield 310 ng of the
desliOPédj HMsthaet-1Hprrse 2 48dpyrline i3 apt@8ali08REYY mg, 2 mmol) and

‘LFMS@QQS@Q%%Z@WI]-WH lpnguEe! q%@%g% Bmoﬁt’ve e dissolved in dry

4- Benzhvdr erazi
wl) angd-TRhd »28-¢, 4 mmol) was added followed by TEA (600 mg, 6 mmol).

Wﬁvﬁl&QL@&%’sgnm ﬁaN fd i Ipwgs I\EY(JU ed tNﬂkﬂ%%W%fé@Qﬁ% %Qt?aé%d out

+wpﬂ\NBH@cqt@e ’@qgmcp.ms c}neg qyagmzéedmﬂ{ 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

oxalylchlonde Q //(
Methylamme N
N
H

[0127] .{4-[l-(4-Fluoro-phenyl)-ethyl]—2-methy|-piperazin-1-yl}—(6-methoxy-lH-
pyrroio[2,3-b]pyridin-5-yl)-methanone (510 mg, 1.28 mmol) was taken in dry dichloromethane

IZ

(10 mL) and was cooled in an ice-bath. Oxalyichloride (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 CHCl5-methanol (0 to

3% methanol) as eluant to yield 310 mg of the desired product. LCMS: 482.
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x N 101281 The crude material was dissolved in
acetonitrile (600 nL) and potassiumiodide (45.2 g,

272 mol ), potassium carbonate (37.7 g, 272 mmol ) and
WO WPHMBeHphenyl met hane (73.9 g, 299 muol) weCa/lBawe32171
The m xture was stirred at room tenperature overnight
and the solvent was renoved. The residue was taken up
in Et OAc, washed with 5 % potassi um carbonate, brine,

dri ed over sodiumsulfate ?"% &@lagentrat ed. This

naterlal was dlssolved in i n di oxane and

goira A tl-dnpesine-dmarborvies- methoxy-
resi due ves, o saglyad,. ) B O, upshied

NaCH, bri ne,

concentrated to give crude
1- benzhydryl - 2S, 5R-di net hyl - pi perazi ne \Nm ch was
purified using flash chronatography? QAc/ hexanes)
to give 37 g pure o
1- benzhydryl - 2S, 5R-§ thyl - pi pgfazing. MrH+H(281). 52
WO 2004/ 032874 PCT/ §g28 B/ r, NHN-O
O ~N\ HO\I\I\UOINI\LOl(KINNHHTBTUTEA [0129]
Prepared from
6- Met hoxy- | H pyrrol of 2 ] pyri di ne-5-carboxylic acid
and 1-Benzhydryl -2S, 5R-di net hyl - pi perazi ne accordi ng
to the procedure described in Exanple 26, Step M
MtH+(455). Step CON O N (/)\a) (Ccacl)2 O

O | /_( KIK,COs4 O H\)Boe

Br + HN NBoc

O R CH3CN
NH
1/ Di ’/L
HC1 / Dioxane o N\)

409
0-acetamide

Y

[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- dlmcthyl plperazme
M+H"(281).



O NNDb)CHzZCI2 / NJ ONN /NH _ I H \ I. [0130]
Prepared according to the procedure in Exanmpl e 16

“ﬁiﬁﬁ El gsing dimethylamine in  place of pyrrol
UB8%Y. 53 WD 2004/ 032874 PCT/ US2003/ 0321*}‘£T’U52°°3/°32171
Exanpl e 28 Preparation of

2-[ 5- (4-Benzhydryl - 2R, 5S- di net hyl - pi per azi ne-1 - car bony

[ )-6-nmethoxy-1 H - pyrrolo[2, 3-blpyrid

i n-3-vll-N-nethyl-2-oxo-acetsg@gppde O HN- O N NvJ O N

N H 101311 Prepared according to the procedure in
Exanple 27, Step C using nethylamne in place of

di met hyl am ne. MtH+(540). | e 29 Preparation of
1-[5- (4-Benzhydryl - t W - pi perazi ne-

- car bonyl ) .- 6- net hoxy- _
1Hpvrrol o[ 2. 3-bl pvridin-31ylt-2-pyrrolidin-I-yl-ethan
e-1,2-digpe "NJ OO O \ ONNH_[0132) Pjepared

accordi ng to_the procedurle_i’n Exanp
pyrrolWQﬁ%ﬁfﬁ?ﬁj§place of dinmethyla

N
.

TBTU
TEA

[0129] Prepared from 6-Methoxy-1 H-pyrrolo[2,3-b]pyridine-5-carboxylic acid and
1-Benzhydryl-2S,5R-dimethyl-piperazine according to the procedure described in Example 26,

Step M. M+H*(455).

Step C
0 5 o N
QU 222 o A
N\_) “ =N CH,Cl, O N /|
H H b)
: N _

i]n NH : |

/ J

[0130]. Prepared according to the procedure in Example 16, Step H using dimethylamine in
place of pyrrolidine. M+H"(554).
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54 WD 2004/ 032874 PCT/ US2003/ 032171 Exanple 30
Preparation of. 2-[5-(4-Benzhydryl -

5S- di net hyl - pi perazi ne-1 carbonyl) 6 nmethoxv | H
Wy 1004038872, 3- bl pyri di n-3-vil - N-cycl opent yl - 2- #XTUSLWB/A32171
ide HN~ O OO QNWXNN O H [0133] Prepared according

to the procedure in Exanple 27, Step C using

cycl opentylam ne in place of pyrrolidine. MH+(594).
Exanpl e 31 Preparation of

2-{5-[ 4- (4- Fl uor o- benzyl ) - ZX2BBERY| - pi perazine |

c arpbpanatibn ﬁZF]‘BI(hBXNZ hydry RS- tipdety2 p&cd@ﬂ:@eyr bzdbcshys- etljoxy-l H-
- N- net hyl - 2- 0X0-
[ 0134] Prepar & S i
coupling with 4- fluorobenzyl 3R nethyl plpera2|ne in
pl ace of HN—

1-[1-(4-fl uoro-phenyl)-ethy]- i perazine in
Step M MrH+(468) WO PCT? US2003/ 032171
Exanpl e 32 Prepar at N
of 2-{5-[ 4- (4- Fl uoro-
bonvl | - 6- net hoxv- | H
‘pvrrolo[ 2, 3-bl pyridin-38

*vN}{éRa K yu-piperazine-l-car

}-2-oxo-acetamde O NH2 F

[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-carbonyi)-6-methoxy-

1H-pvrrolo[2.3-blpyridin-3-yl}-2-pyrrolidin-1-yi-ethane-1.2-dione

z\/
IZ

[0132] Prepared according to the procedure in Example 27, Step C using pyrrolidine in
place of dimethylamine. M+H"(580).
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NO N p~NI NI H10135] Prepared simlarly to
Exanpl e 26 however, coupling with 4-fluorobenzyl-3R

i perazine in place of
“@E?Q¥%%?fluoro-phenyl)-ethyl]-3-nethy| - pi pePayUpt003/pp2171
Step Mand wusing ammonia in place of nethylamne in
Step N MtH+(454). Exanple 33 Preparation of
2-{6- Et hoxy-5-[4-(4-fluoro-benzvl)-2R 5S-di net hyl - pi pe
razine-1|-carbonvl| | H-pyE&ghQLQQB bl pyri di n- 3-yl

0 NH2 N H 10136]

coupling with 4-fluorobenzyT-
in place of
]-[1-(4-fluoro-phenyl)-ethyl]- 3- nethyl-m erazine in
Step M and using ammoni a |n pl aceoof N ylam ne in
Step N. MrH+(482). 56 WO OO 4/ 03287~ 2,
PCT/ US2003/ 032171 atron of

2-{6- Et hoxv-5-[ 4- ) i peridine-I|-carbon
yl1-1 H pyrrolo[2,3-0 pyridfn-
}- N-net hyl - 2- oxo- acegd
H [0137] Prepared sikg

-ylH

Mde ONH OO FI NI ONN
arly to Exanple 26 however,
usi ng sodi um et hoxi de 1 nst ead of

{0133] Prepared according to the procedure in Example 27, Stép C using cyclopentylamine
in place of pyrrolidine. M+H"(594).

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

1H-pyrrolo[2.3-b]pyridin-3-yl}-N-methyl-2-oxo-acetamide

0]
F (J\ ~ 0
T X,
N CI)\NN

[0134] Prepared similarly to Example 26 however, coupling ;vith 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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sodi um nmet hoxide in step E and coupling wth

4-f 1 uorobenzyl - pi peridine in place of I-[1-(4-

fl uoro-phenyl)-ethyl]-3-nethyl -piperazine in Step M
Wrre44g¥H. Exanpl e 35 Preparation of 2- { PCT/US2003/032171
6- Et hoxy-5-[4-(4-fluoro_benzyl)piperjd ne- |

-carbonyl]- IH pyrrolo[2, 3-blpvridin-3-vl } -2
-oxo-acetamide ONH2 F N, I \ O HNN 10138]

Prepared simlarly to Exa e 26 however, using sodium

et hoxi de instead of sodi %—’\%@P&% de in step E,
COﬂﬁbir5®nvdf12h544-(4|-Elﬁd$r6¥beﬁbl/1bl2minﬂﬁﬂlrdfbd?&iriem - QAR ]-6fmethoxv-1H-
" Step M and. udtHES BRI b S Sl hy | ar ne
in Step N M+l 4(453). 57 WO 2004/ 032874

PCT/ US2003/ 032171 Exanpl e 36 Prepar afi oiNHpf
2-{5-[4-(4-Fluoro-benzyl)-2R 5% di net gi per azi ne-| -
car bonyl | - 6- net hvl F
H pyrrol o[ 2, 3-b] pyri \S)N dllrre hyl - 2- oxo- acet a
mde OON O NI | rNNC ~  Zn(CN) 2,
Pd2(dba)~ N NH2 DPPF, 1200 N N NH2 101391 To the

degassed DMF sol ution_of am nopyridine (2 gl% Zn(CN) 2

(758178} Pesrered smifarkyte EAPpRIE A s FPHRS v & 4-eerpkenzyl-3R-
( RRE) pl()grliﬁnerm))law 1quMuEﬂ%gW§hﬂﬂﬁm}-plB—é?&me 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-benzv])-2R.5S-dimethvl-piperazine-1-carbonyl]-

1H-pyrrolo[2.3-b]lpyridin-3-y1}-2-oxo0-acetamide

o N

O
0]
F\©\/(LN /l \
N oy

[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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reaction was heated to 130 Cin a sealed tube for 3
days. The reaction was then cooled to 85C and dil uted
Wﬁz‘@/‘%g" m NHACI (Sat'd), H20 and NH2OH (4:4:1). The
was then stirred for overnight at SBEI/UaF0p®32171
cooling to RT, the reaction mxture was filtered and
the filtrate was extracted with Et OAc. The conbi ned
organi c |l ayers was washed with water, brine, and then

dried over Na2SO4. After reppyiingy sol vent, the residue
was purified m%th normal phase silica gel col umm

el ut i ngeRAaURD of SHeEthoys-[4-(4- l Scdrbonyl]-1H-

Ba(OH) 2 HOOC Nriitdg2 €85y Muils- 2N QHA0] x%aa fe (1. 289)
was added to the suspensi on

cyanopyridine (1.0 g). The reaction was the heated to
95C for 2 h. The reaction was dlluted bynddi ng hot
wat er followed by the additioncof cel Wil e the

tenperature was hedd at 95C S0 passed
t hrough the reactidﬁijgiiﬁEE;T r
the reaction m xture i e

to saturate
PCT/ US2003/ 032171 pH = 8-9. Thd_reactflon was filtered
and the filter cake was washed with hot water three

| | ution was evaporated
45 7]V gge&%r%& gn la”? Q) E’@anlre 2%%0\]5/evcr > WRing %odéugl $ gox&é: ms{eﬂgof
@Fd@ msthonide in st@tFewd@H@@@whm @Eﬁﬁordﬂ@bzy( pipar)din ilg1ac of 1-[1-(4-

e s ML AR i SRR SRS, "cool ea 1o

OCin an ice-water bath. HCI gas was then passed
through the solution for 1pdMgik3s The reaction was
warmed to RT and stlrred overnlg : A¢ter evaporatlng
t he -'a arlOf ey - k=4l INEY o arbony
sol ution of Na2qgﬁnmﬂﬁggﬁgﬁaghaﬁpmhﬁga@;éxxk The
conmbi ned organic layers were washed with water and
brine then dried over Na2SO4. Renoving  solvent give
500 ng crude product -that was [ o the next
step w t hout furt@er purificafion. SfepgD

[0138] Prepared similarly to Example 26 however, using sodium ethoxide instead of
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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Me02C Me02C | 12, NalO4 ~ ~ N NH2 DMF, 50C I N NH2

101421 To a DWVF solution of 6-Am no-2-nethyl-nicotinic
acid nethyl ester (500 ng) was added iodi ne (644 ny),
WR20402¥54 ng) sequentially. The reaction wad CRRISA003/032171
heated to 50C overnight. After cooling down to RT,

NaHS2(O3 was added to the reaction until the reaction

m xture turned a light yellow color. The m xture was
diluted with water and thertextra},%ted with Et CAc. The
organic layers were conbi ned ahd-washed with water,

br Preparadancb@r §5efd-(H ¥ ioro-te R BOR . DS?émﬂwhththnesbbaﬂﬁmvn 6-methvl-
gave 900 ng ude " \ ] g etamide
PCT/ US2003/ 03217 ' VED ; 7 Py
20 NI-NHDCM OC N Nk 2 [01431 At 0C, the acetyl
chloride (0.22 m) was added to the DCM el ution of

6- am no- 5- i odo- 2- net hyl - ni cot|(51|c ad@d thyl ester
(900 my) fol lowed hy the a% n of pyridine (0.38

m ). The reaction wa Nat I h, diluted
with DCM and washed (Sta d), water
twice and brine. The crude p;oduct was$t purified with
colum eluding with 25% EtOAc in DCMto give 200 ng
product. Step F Sim M02C I 1 O TM5 = Me02C Cul,

CPdd 2(PPhs)2 A N N D H DCMSt TEA NN H [0144] To

t he DCM sol uti on of

6- acet yl am no- 5-i odo- 2-net hyl - ni cotinic aci d met hyl

ester Br NC
| j Zn(CN),, Pdo(dba)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 m] NH,4ClI (Sat’d), H,O and NH,OH (4:4:1). The mixture was then
stirred for overnight at 85°C. Afier 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;SO4. After removing solvent, the residue was purified with normal

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

) e,
~ ~
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

58



(200 ng) was added Cul (17 ng), PdCl 2(PPh3)2 (63ng),
TM5 acetylene (88 ng), and TEA (2.5 nL) sequentially.

T ion was stirred overnight at RT then dil uted
W\g]%%ﬂj@%ﬁ The nmixture was filtered through EEFUSHOHPFIT
washed with water and brine then dried over Na2SO4.

The sol vent was evaporated the residue was purified by
silica gel colum eluding with 5% EtQOAc in DCM and
ggMe 82@0]1:& rERAUCHs filtSe® Bndehe HhdNcMeQREwWAsHed -xKHEhotT»w three times.
I\%OZC N.N N H 60 WO 2004/ 032874 PCT/ US2003/ 032171
[ Gheembingdpaiensolitipn Wag cvepratefyndgpacutiend eeue +hie offgmhite solid as
Sﬂ{eléhjd@ﬁro@uclﬁ acetyl am no-2 m et hyl
-5-trinmethyl silanyl ethynyl-nicotin]c acid nethyl ester
(200 ng). Reaction was heated under reflux for 4 h.
After renoving the THF, the sescdue was di ssolved in
Et CAc and wash with water and brine. The sol vent was
renovedy the residue was purified S ca gel
col um eiaﬁg: hth 10- 30%4Ef (ae) i n DC?\‘X' (g?d
pure product ! St H M B—HOOS- MeCH, |?ef| UXI ng
NNI1-5N NH NMHL46] Th&d@OH suspensi
6- met hyl -1 H pyrrol o[ 2, 3-b] pyri di ne-5-carboxylic aci d
met fey41)esies- anﬁﬂ@zm)hyaﬁdotm&m 1 6%) m)dléé@%d}ﬁ%%ﬂl and then

d d UXI ng Iﬁ& reacti on m xture
t ﬁ%‘ﬁe 68§ <2t ¥ cye‘eahadh I'gag NS therspasssd QHOlt&hé*ﬁvﬁo@éon for 15 min.
UThé teaqdich 3aywamedioR M&d. stirrdf 6v@fm§h€ NDfelr @Gapbﬂﬁné\@gﬁeblﬂethe

d hot .MeCH t
B B RS CB Al S  a SHR HTEIed b RO oThe

g bMﬁblﬁbdy)eéahﬁWySr@ ek \ﬂagﬁkdr@thaﬁaté‘rraki&i Brife R Usikd ove-lrﬁgzsgf; Removing

Erogioldct was used directly in the next step
Y_ent ve mg crude product that was carried on to the next step without further

punf cation.
Step D
MeO,C MeO,C I
| X l,, NalO, 2 | X
7 > P
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), NalO,4 (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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NH O1 NI I O HON \ \' L-r" NTBTUI / INJ N H
TEA NH DM [0147] Prepared from

6- met hyl -1 H pyrrol o[ 2, 3-b] pyri di ne-5-carboxylic acid
Warpdo4/132474- Fl uor o- benzyl ) - 2S, 5R- di met hyl - pi perP&A7$a003/032171
according to the procedure described in Exanple 26,
Step M 61 WD 200-1/032874 PCT/ US2003/032171 Step J O
NOpFI N/ I\ a) (COoCl)2FI1 , 1\ O N N ~NN
CH2CI2N N J H b) D net hyl am e [0148] Prepared from
[4-(4-fluoro-benzyl)-2R 5S-d yl - pi perazin-1-yl]-(6
-methyl -1 H pyrrol o[ 2, 3-b] pyridi n-5-yl)-net hanone and

di met hyMe®3 grding to the procedbed,Cde i bedd_in
Exanpl e 26, Sfep N. M-HACE8®Y. Exanple 37 i tfi
Conpounds [ Q = SYOIOMESDS of the foll o
conpounds can caliied out in a manner siml
the procedure described in Exanple 36. O O ONH2 O O

HN @Mj] At 6°CEthE a&t:/l ci\Io}\idé:(0.|22 BiNvas added to the DCM solution of 6-amino-5-
iodo-2-methyl-nicotinic acid methyl ester (900 mg) followed by the addition of pyridine

(0.38 ml). The reaction was stirred at 0°C for 1 h, diluted with DCM and washed with water,

Na,CO; (Sta’d), water twice and brine. The crude product was purified with column eluding
with 25% EtOAc in DCM to give 200 mg product.

Step F
|
MeO,C | AN
PRSP
e NJK Cul, PACL(PPha), | J\
H 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), PACL,(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

THF, TBAF | MeoZm
L N~ TN
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N NNNNN HH OHOHN O Nomf NOOFOF NO
/ N\ DO NNNN HH HOONF 100N FONpPNON
NJON NN N HH 62 WO 2004/ 032874 PCT/ US2003/ 032171
YOBHIBH ONNO FOF~NONI | N~N~/ | NPCRUS2008{033171
OO0 OO0 NO FOFO

(0145] TBAF (1.3 ml, 1.0M/THF) was added to the THF solution of 6-acetylamino-2-
methyl-5-trimethylsilanylethynyl-nicotinic acid methyl ester (200 mg). Reaction was heated
under reflux for 4 h. After removing the THF, the residue was dissolved in EtOAc and wash
with water and brine. The solvent was removed and the residue was purified by silica gel

column eluding with 10-30% EtOAc in DCM to give 70 mg pure product.

StepH

MeO,C X \ K,CO;4 HOOC X \
m MeOH, Refluxing m
N~ N N~ N

[0146] The MeOH suspension of 6-methyl-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid
methyl ester (70 mg) and K,COs (76 mg) was heated under refluxing for 4 h. The reaction
mixture was then cooled to 0°C and HC1 (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 ]

SN N TBTU N ST N

TEA : H
DMF -

[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. '

61



V1 NI/ VT NI T%\L NNHNNH Exanple 38

Bi ol ogi cal Activity [0150] The conpounds provided
herein exhibit varying levels of activity towards p38

WO nases2sHor exanpl e, conpounds from Exanpl es PGTH]S2003032171
16, 17, 19-22, 26-29, and 31-36 each exhibit an |1C50
value of 1 gMor less in the diluted Wole Bl ood Assay
descri bed herein. 63 Cains 1. A conpound of the
formula: 4 (R3)n R4 Z~ Zz A Lz-Z1 N LI ac R2 Zz (1)

\' / 6/ 7523 \-')k Z or a pHRdmaceutically
acceptable salt thereof, wherein represents a single
or doubl e bond; each Z2 is independently CR or C(R)
wherein each Rqis independently hydrogen or X

whegei Rze}‘g |s st rajcalh, or pr anched,/'ihgpn o
al kyl | ken |, a.Lg.Ll_,_aLyI \
het e?@‘k\yl \/I’J] I, org*hét'tzg N\/é

optional ly substit ut dd wi tth 'W%Pyam'"ﬁl kyl, heteroal kyIH

SR, OR, NR2, OCOR, NRCOR, NRCONRZ2. NRS@R NRSO2NR2,

OCOoNR28] Eﬂ‘elp:alredfﬁ)iﬂid‘1 (BCRiREe-baDOR)- 2R SRBSithyMipewizin- ek (6-fRethyl-1H-

OB RSl L imelafife o Bl BLKpnflo figocnre
(]RpschRZl msammmosﬁaN QCORIREBO).or NRSC2NR2, wher ei n

each Ris independently H, alkyl, alkenyl or aryl or

t he het eroatom containing formns thereof, and wherein

two R attached to the same 28wy forma 3-8 nenber

ring and wherein said riguditighy Compbdas be substituted

by al kyl, al kenyl, al kynyl, aryl, arylal kyl,

het ¢§139) K¥yié synheéiesanéE Wllowhg téhgands cah kytarried out in a manner similar to

the procedure described in Example 36.

AN
N—
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each optionally substituted with halo, SR OR NR2,
OCOR NRCOR NRCONR2, NRSC2R, NRS(2NR2, OCONR2, or
wherein each Ris independently H, alkyl, alkenyl

V%?”@W@V*Hr the heteroatom containing forns PREUSH3032171
wherein two R attached to the sane atommay forma 3-8
menber ring, optionally substituted as above defi ned;

X, if present, is alkylene; Z3 is NR7, or 0; R7 is
hydrogen or is optlonallm substituted al kyl, alkenyl

al kynyl, ary}, grylal{yIN cyl, aroyl, t@roary , N-N

het éroal kyl enyl , heté kyn
heter\‘ yl@ : SCQR
al kyl - COR , SO2NR2, N

al kyl - SR, al kyl - SOR, " al kyl - SO2R, aI kyI
al kyl - COOR, al kyl -CN, al kyl - CONR2, or R3Si, whereln Y
each R is independently)H, alKkyl, alkenyl

hetproforns t het eof e of Z4 and Z5
ot he @l 24 A i  each R3 ha
het ervsa Ny A0 NRCOR, SR, NW{&J

H al kyl, aryl, Or Heteroforms thereof;:64 n'N's )o- 3;
each of L' and L2 is a linker; each R4 is

i ndependently selected fromthe group consisting of

al kyl, al kenyl, al kynyl, le%ylalkyl acyl ,

aroyl, heteroaryl, heteroa%&fhn—heteroalkenyl

het er oal kynyl , het er oal klickegidal Actidityar oyl , halo, OR,
NR2, SR, SOR SR, OCOR, NRCOR, NRCONR2, NRCOOR,
ocatso] Tmmpmproaiﬂwma@mmimmnMMfa«S@QWards p38
N N . hei h

| r@?g%e%peemgﬁble q:?hgomfsfrom @E é)gzlo? Wgﬁ? ]? lz’r le)ﬁ%t 2e6$2df %nd 31-36
t Bash €Wfibit ey ICRavaus 0£OPMr0r lespinghg dituted thdfe%lbdrrbﬁhssay described herein.
oxi neester or ketal thereof; inis 0-4; Z is CR5 or N
wherein R5 is H OR NR2, SR or hal o, wherein each R

is independently H, alkyl, alkenyl or aryl or the

het er oat om contai ning fornms thereof, each of 1 and k

is an integer fromO0-2 wherein the sumof 1 and k is
0-3; and Ais an aryl or heteroaryl noiety, optionally
substituted with 0-5 substituents selected fromthe
group consisting of alkyl, alkenyl, alkynyl, aryl,
aryl al kyl, acyl, aroyl, heteroaryl, heteroalkyl,

het er oal kenyl , het eroal kynyl, heteroal kyl aryl,

NH aroyl, halo, OR NR2, SR SOR
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S2ZR, OCOR, NRCOR, NRCONR2, NRCOOR, OCONR2, RCO, COOR,
al kyl - OOR, SGBR, CONR2, SO2NR2, NRSO2NR,, CN, CF3,
R3Si, and NO2, wherein each R is independently H,
al kyl, al kenyl or aryl or heteroforns thereof, and
wherein two of said optional substituents on adjacent
positions can be joined to forma fused, optionally
substituted aromatic or nep%ggnatlc saturated or
unsaturated ring which contains 3-8 nenbers. 2. The
conmpound of claim1 wherein R7 is H, or is optionally
ubstltuted aIk ionally substituted acyl, OR
gr NRZ* (&7 ﬁgfﬁ‘gf % i ndependently H, alkyl,
al kenyl or aryl or heterofornms thereof. 3. The
conmpound of claim 1l wherein both k S d 1 are 1. 4. The

conpound of cl ai grF—wherrin L' or CH2. &5.
The conpound of C|ahﬁ(9 wher e CEN\G The

conpouAd—et?etai m 1 mhererm1 78 Ipéaconpoundﬂ)
of claim1l wher&in L2/is alky 4cm‘6r al kenyl ene

(1-4C) optional hstituted™w ety sel ected
fromthe grou conS|st|n? of al kyl, al kenyl, alkynyl,
& ypharpageuticplly accgpigble salf thereot, H’é"teé“r"éar yl, heteroal kyl ,

ha(eroalkenyI. heteroalkxgél heteroalkylaryl,
NH arwsenth alsingle@RdonlHe bo SOR, SO2R, OCOR, NRCOR,

11 ’ l n or
n&\éﬁml\?hsog NRZ(R 5%9%%3%% h&igﬁp%ﬂﬁ%%ge °

R2, SO2
Coxcﬁﬁgieln each Ris |ndependently H, al kyl, al kenyl or
avhdrein R ixeH pora$ sirdight bhbraecied chaid aWyd:raditemyl afkyhviparyl, arylalkyl,

heteroeﬁ%&isﬁétérgﬁ?¥ dr H& gla'f lbe%cﬂl 8 tpcﬁlqll%l ég{u@da\wt}hh%lo alkyl,

t
reteroniOn G hRoLs, SalUTAed or m@ﬁi RREO-E, R3PS RAOKANRS, CX.,

COORV\UONchnga bNR;S3 “there& SRAREs Sndeperitidhlly HY ¥Ryl, alkenyl or aryl or the
joined to forma carbonyl noi ety

heteroagt m- c n%uem Ca ®
PR éfﬁ%r oxi meester or ketal of said
C\&llld!)@nﬂ m@ReNBz S&, N'R@NBI]’@WD@F DIRROINR 2 wtherean each R is

1ndepeh§enltl'§sl-lJ Qﬁ(tg'l LRl GRlak lof BR- hete?oat&ﬁ %o&gfﬁ}%ﬁﬁngfhe%ﬁ'aﬁa Sherein
h i S unsubst tut% | ene

two R e&saﬁ%siw& A PR THESER TP BT e %ﬁa*r*}eg;em Said ring may further

be substithted bi alkgl aDd&Eyiyhlkylﬂyl, arﬂlhﬁyta(ﬂmb,dm&doablﬁyl,cﬂmrmdﬂ heteroarylalkyl,

each oé\qqc%raﬁ& gﬂ%ﬁ%&g Itlln Rﬁg’lusr% l&?tl\gllizg '%@@I&Pﬁh@@ NRgbzR

NRSOgMBn PCONRy, ABREY whtemrewcw lﬁagieaer&en@y H, alkylpalkpnyl eneryl or the

heteroatom-containing forms thereof wherein two R attached to the same atom may form a 3-8
member ring, optionally substituted as above defined;

X, if present, is alkylene;

Z’isNR’, or O;

R’ is hydrogen or is optionally substituted alkyl, alkenyl, alkynyl, aryl, arylalkyl, acyl,
aroyl, heteroaryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroalkylaryl, or is SOR, SO,R,
RCO, COOR, alkyl-COR, SO;R, CONR;, SO,NR;, CN, CF3, NR;, OR, alkyl-SR, alkyl-SOR,
alkyl-SO3R, alkyl-OCOR, alkyl-COOR, alkyl-CN, alkyl-CONR,, or R3Si, wherein each R is
independently H, alkyl, alkenyl or aryl or heteroforms thereof;

one of Z* and Z° is N and the other of Z* and Z° is CH;

each R® is halo, alkyl, heteroalkyl, OCOR, OR, NRCOR, SR, or NR,, wherein R is H,
alkyl, aryl, or heteroforms thereof;
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13. The conpound of claim 1l wherein each R4 is halo,
OR, or alkyl. 14. The conpound of claim 13 wherein in
is 0, 1, or 2. 15. The conpound of claim 14 wherein in
is 2 and both R4 are alkyl. 16. The conpound of claim
I wherein R3 is halo or al koxy. 17. The conpound of
cIain116 wherein nis 0, 1 or 2. 18. The conpound of .
1§b@ 1 wherein ~\ represents a double bond. 19. The
conpouqd of claiml wherein Z4 is Nand Z5 is CR . 20.
Pach efdnpodAd iof limkesi m 1 wherein Z5 is Nand Z4 is CR .

%&:h ii‘hg 1ﬁdﬁﬁéﬂge|&2e&$@ﬁ&h lhé/‘gt@{ri];gédhsisﬁﬁg gwg{mer@ﬁ alkynyl,
aryl, arér%i&c[a etleﬁ)a a}PﬁB?r §19{'LP %efero%lgenyi eﬁl@@é(tthp@g}alkylaryl,

NH-arqydyiabs OR, NRf SR, SORaSOR) QCOR) NROOR, chamkg INFZ@(dORyOCONRz,
RCO, @ﬁb?ggﬁﬁglt P?ﬁgﬁ g?@b}ﬁ'kt ySW%BIﬁ?@@]Q %{N’%PC a%ﬁ%l(%,

ectrve a
whereig § Hdnggpepgd eént Ik, alieyd ablienvléa@ryl@nbetermfmmﬁh@@qﬁ @dtig =0 or
an oxird€, @R Rhédifled, BXXEEdRte bf ketPGherbOM 23. The use of a
conq?gnd of claim1 in the preparat|on of a nedi canent

‘at a condltlon nmedi at ed by p38 ki nase by a
7 tiheB’ coNprliessimB’ scki OR sNBy, iSRgorthalog whetsjreesch Riis irelependently

H, alk)@falkél9p$} Hl%ttmeréatSBr%gféE}Qné’forﬁxL ‘?depéol: or a
é?g{&a tlca conposi tion_ thereof. The. use of

wHepintreghiramoh Wheresnthe sum 05} Hidkt 1 dntreps on
r/e spmnsy.or Abterokhye muiery dptiohdllynsuBstitidee kéthrd-$ aibdtituents selected

from ‘&rﬁgb‘&;‘l{"?&gﬁﬁﬁ (?ﬂillgﬁ SeHl?egl k&g{ﬁg!ir&i ﬁﬁalgilr Sc{y? rg'yl helteroaryl
heteroadlyl sggroskenyil, @etegqmlfbylyhmﬂqrqathyéarylo Fearogls halp @RCNR, SR, SOR,
SO:R, (JQ]’@RtNI@@@R NREDNR,, MRUDOR SOOOKIR,ERAO! OOIGR %h@f—bOR SOsR,

ndr o
A VT AN Y T T N
alkyl, ai]eqmgk s ylaor hiewepaforyms @ISO, andiwlicreipgwoiofisaig optional substituents on
adjaceﬁt?%gi'ﬁﬂgsséa% be‘}&fl@(p{o%nﬂﬁlf@sreh é)tl% e{l%uﬁstﬁﬁlﬂeﬁ@lr@rfa)[ic or nonaromatic,
Infla pul monary

di sease, chroni structive
“ﬂ“m61@é5§§9’ inecvhicl pesgeias 3-$imembss. s pul monary
sarcosi s, bone fracture healing, a bone resorption
di. seadihe compourtd efsldmdawbgein Rj i} onigoptitsralip sibstituted alkyl,

option%ﬁlasﬁlt)lét%trg ég)g mRSor%ﬁze@ﬁéeln%lamZ%i'n}i%ﬁ:n&‘&ltl tH Saikall aflkenyl or aryl

i Sease Of pyresis

or hetegqfgimps thergpfer ei n t he conpound of fornul a (1) is
selected from the group consisting of conpounds nade
130 Exdiplcempdurieffof claim 1 wherein both k and 1 are 1.

4, The compound of claim 1 wherein L!is CO, CHOH or CH,.
5. The compound of claim 4 wherein L' is CO.
6. The compound of claim 1 wherein Z' is N.

7. The compound of claim 1 wherein L2is alkylene (1-4C) or alkenylene (1-4C)
optionally substituted with a moiety selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, arylalkyl, acyl, aroyl, heteroaryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroalkylaryl,
NH-aroyl, halo, OR, NR;, SR, SOR, SO;R, OCOR, NRCOR, NRCONR;, NRCOOR, OCONR,,
RCO, COOR, alkyl-OOR, SO;R, CONR;, SO;NR;,, NRSO;NR» CN, CF;, R;Si, and NO,,
wherein each R is independently H, alkyl, alkenyl or aryl or heteroforms thereof, and wherein
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two substituents on L? can be joined to form a non-aromatic saturated or unsaturated ring that
includes 0-3 heteroatoms which are O, S and/or N and which contains 3 to 8 members or said
two substituents can be joined to form a carbonyl moiety or an oxime, oximeether, oximeester or

ketal of said carbonyl moiety.
8. The compound of claim 7 wherein L? is unsubstituted alkylene.
9. The compound of claim 8 wherein L? is unsubstituted methylene.

10. The compound of claim 1 wherein A is optionally substituted phenyl.

11.  The compound of claim 10 wherein said optional substitution is by halo, OR,
or alkyl.

12.  The compound of claim 11 wherein said phenyl is unsubstituted or has a single
substituent.

13. The compound of claim 1 wherein each R* is halo, OR, or alkyl.
14, The compound of claim 13 wherein mis 0, 1, or 2.

15. The compound of claim 14 wherein m is 2 and both R* are alkyl.
16. The compound of claim 1 wherein R’ is halo or alkoxy.

17.  The compound of claim 16 whereinnis 0, 1 or 2.

18. The compound of claim 1 wherein \‘ represents a double bond.

19. ° The compound of claim 1 wherein Z*isNand Z°is CR".
20.  The compound of claim 1 wherein Z° is N and Z* is CR'.

21. The compound of claim 1 wherein the compound of formula (1) is selected from

the group consisting of compounds made in Examples 1-37.

22. 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.
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23. The use of a compound of claim 1 in the preparation of a medicament to treat a
condition mediated by p38 kinase by a method comprising administering to a subject in need of

such treatment a compound of claim 1, or a pharmaceutical composition thereof.
24.  The use of claim 36 wherein said condition is a proinflammation response.

25.  The use 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.

26.  The compound of claim 1 wherein the compound of formula (1) is selected from

the group consisting of compounds made in Examples 1-27.
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