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SUBSTANTI ALLYPURE
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| C ACID AS AN | KB KI NASE | NHiBI TOR FI ELD OF THE

I NVENTI ON This invention is directed to an indole

derivative, its preparation, a pharnmaceutica

conposition conprising the conpound, its use, and

i ntermedi ates thereof. BACKGROUNDOF THE | NVENTI ON

NF-kB is a heterodineric transcription factor that

regul ates the expression of nultiple inflanmtory

genes. The expression of nore than 70 known proteins

is transcriptionally regulated by the binding of NF- KB

to specific sequence elenents in the pronoter region

of these genes (Baeuerle and Bai chwal, Advances in

| mmunol ogy 65:111-137, 1997). NF-kB has been

i nplicated in many pat hophysi ol ogi ¢ processes

i ncl udi.ng angi ogenesis (Koch et al., Nature

376:517-519, 1995), atherosclerosis (Brand et al., J

C iISUBSTANBALIAM BURE22{[2- {28 TH YDAMING- EY RIMIKNY L)-1H-

oRGEE AN s ek B 0T it Bhgprgric acm

Physi ol . 269: HLO5ASHARGEB KINASE INFHABI'EOR A/  eper f usi on
injury (Zwacka et al., Nature Medicine 4:698-704,

1998), and allergic lung inflamuation (CGosset et al.
FIELDOFARD INVERTEENI mrunol . 106: 69-77, 1995). Thus the

[ nhi bi ti NFKB, by etin uIato oteins in
This frpentiQ1 Slé%e%fﬁ‘i O\ﬂatlvct?f? dﬁﬂf%&&;}“ P%B?re @ Shaggha %t"e%mmtm

compBising tRGYmpaInd J&NRE,ahd mgerdedidtes thdrksfmmat ory t her apeuti cs
due to NF-kB's central role in inflamuatory
conditions. The I KB kinases (|l KKs) are key regul atory

BA@d(g{@UND@QmimMTm coordi nate the activation of
NFKB, TWO I KKS, TKK-1 (1KK-CC) and | KK-2 (I KK—lH? are

NE-K8}i5  hetefPameyic (IseRRLioR vl el EBES the FpreaHionplapHiflg fnflammatory

gene | THE SRprekRIHR oNmBlelthana0GH&Wn Hi8leind & tﬁ{ﬁﬁdrl\f)ﬁ&ﬂaﬂf/‘ reg@@#3d b the binding of
| euci ne zi pper domain, and a C-term nal

NF-KRp ppesifis seupadeielemsniil the RiomowEfegion of thgssreenes (Bagrerle and Baichwal,
Advaﬁ%ymn%ﬁ)gg %@h@f '13’79‘19/975 ONf: %u@@&ﬁtéﬁﬁgeé ﬁ@ﬂg@l}phmmgm

ot her ki nas early pro les w
processe imlwmggnmgpeesm(ﬂ(ocld@nt 41‘ﬁatw;e| 3toMIcUAdO, atheresclardsisr(§rand et

al,, JP:HL ﬁﬁv%(? 1%‘5%@# “19963 AStbsic ﬁ%@ﬂ"ﬁn %ﬁ (f'g'éhﬁe?ﬁ*ﬁi A8l Snv. 100:972-

and phosphorylates Ba, an
985, #%17htmﬂﬁe1ngﬂt<mbwel éfS¢aS¢1(Han<t§§t dréim khysiet. 29? H1915§91®I)964 1995),

1scheﬁl@§1@5@fu@x@ﬁ‘ tnj dr%&@ac?pgsap h@z{tIlee Me@&u{e lﬁ%@@ %@E ' lgg%ﬁld%ﬁerglc lung

near equal fini

lnﬂam@@swéﬁwsn@t hlathilt\/’ecfl Kkerghwn@wb dﬁ@ﬁ%% ﬁﬁ%@p ﬁblrsyh@mb@mon of NF-
kB b{' Hz etlh%eﬁ%hgo#ﬁ# elgérnQQeONTf'" qct?(g{l&] Edftl(\ﬁagllrgﬂ?éselyts an attractive strategy

rtant regu
for generatmg anti-inflammatory therapeutlcs due to NF-kB’s central role in inflammatory conditions.

The IxB kinases (IKKs) are key regulatory signaling molecules that coordinate the activation of NF-
kB. Two IKKs, IKK-1 (IKK-o) and IKK-2 (IKK-B), are structurally unique kinases containing an N-
terminal kinase domain with a dual serine activation loop, a leucine zipper domain, and a C-terminal
helix-loop-helix domain and serine cluster.” IKK enzymes show relatively low sequence homologies
with othqr kinases, and early profiles with known kinase inhibitors have not identified compounds with
striking potency. Kinetic analysis shows that IKK-2 binds to and phosphorylates IkBa., and IxkBe with
high and relatively equal affinities (Heilker et al. 1999). Recombinant IKK-2 phosphorylates IkBo
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sequences in the CGtermnal region of |KBOC, or

additional regulatory proteins in the | KK enzyne
weophessss hat accel erate the rate of catal ysi sSP¢BUS1085/016381

et al., Journal. of Biologicah. Chem stry 274:36146-

36152, 1999). Phosphorylation of |1kBa occurs via a

random sequenti al kinetic nmechanism neaning either

peptléTi%-@rWJMalaeqUﬁ)ﬁfﬂn@% fu'llrlérigtHIQB&%v%verttManb@ﬁiK EHi?ltne complex

ound before phoSphorylation of KB a can tak
phosmﬂoadﬁ@S(fﬁlébngtlah@ouS 0Q9dold mlallre fficiBithyl pigeesting @pemrgtrcrgylatory

sequerrllces Hn ?15 326(?1%10%90?3%]3 o, |% g%d%loplglr}eg%la@g? B%etinhs i HII ‘iﬂﬁlexzyme
compmrtham eecbnaraeao:he ne dflcxtaisﬁs(mmeht als Jpidthl afBliolbii€alpEchiyay 274:36146-

[ ndi catj ng a .un TP bi ndin ocket that reflects .
3615190 o Phes Py o PedeL bocti g aren i Sisp bl B mefiSinp et pymeaning
eitheKA TS B & Mak ibira st WK -D Qﬁit%dthaﬂ@t Eb&iouﬁmf&e pﬂ&pm}mmn of IkBar

no crystal structure of 1KK-2 has been r

can Mg RGP IOD oG PIOGIH AT TEN B 2655 S26Ar Lioplr K 2 binds

ATP Gt BhiGSely Rgh bhidg (K801 N nivecBmPabd tl RS Sorife fiREdNindkimsed Buch as p38
activation | oop, a |leucine zipper donain that |ikely

and J Hgd%egha%ssm{hﬁ%mg 8 I“Pr’ﬂt‘? ARP B]Indlpg(koqketéhg rgflegts the relatively poof activity to

manyhﬁ’&ﬂa/sf?&lfﬁ:ﬁt?Qinﬁ@rlﬂublﬁﬁﬂwlﬂan@esteﬁra \ifR Kol %ﬂht@%dﬁﬁkdl ¥ructure of
with serine rich tail. Activ @hl on

IKK- G sdRnporigo HOSRYE by gpcmsslimehas Septitgs S yeuahdopapins including
an N-tddminBEki@sé dotadih @ith of achvitQ)ﬂ PoopAd ROdiREEzipPet @dmdiknﬁlatab(@iylrﬁédlates the

tormiiphal [R AULIRIC2 By BRERSPHE. CMk e rTa e oop Bep i serine rich

tail. AdBaB&orARE,2 id Q%ndelae&[ﬁﬁ@ﬁos@horﬁlhtmn o%@érﬂﬁclw 2183 Ghn tfﬁ& &;tlvatlon or
| KK-1 and. | KK- 2 bot h as heterodiners

T loo%.azg)?inﬁ Bmpﬂs&bghshé’lﬁtawtgr \éhlgﬂl&%tpaé(‘f Dytafipgsiesylt mcongtﬁbtwely active

enzykEM@nirioRk alSSdichce DZY3H-350MPDEDeIakd @dl. t3Rncd 264:30 313, 1999).
Si gnal some” (Mercurio et al., Science 278: 860- 866,
1997). Anot her conmponent, |KKAP-1 or NEMJ I KK g has no

IKK- aaxpam?n o€t Edth/ hd IetchoonGérs Ondl TREKE-2 Worhddid&s, Q?dl adk @ssociated with a 700-
rect Wth IKK-2 and is n sar or. fu
900 K GHlbS i et RO Reles et e OGS R tomen BYCautq ot g eience
278: 839«-86@ 46975 38othérBRponeMa IK APATIHR BIEBVI’(MII‘[I(}}Ic Had AOBfpafeyit catalytic
e B e s e LRy P s ton oF BBk ercuri
et al. M&aiemm&agtlsml53@[@99)( Mﬂiyhmmﬁé alﬁsmdﬁmrp ﬁﬁalaﬁ)ﬁqwudmg
to NF- kB actlﬁﬁglon gh the_r

TNE, bR i HA (LD el S G o e Tl via

infect{ ynddixfcfaﬁfe@ﬁ%ss'hﬁvé 5e8h §hoh @ Rhdto QR &R AFon. | Allthbeh the receptor
under st ood t hat each of these stinulation events | eads

compfegeshatitipaidnesthese divrise stiapai appepr Kgry diffsrentyin ghefngroteiy gpmpapents, it is

unde@»%@@ﬁhﬁtseaétpofbﬁ‘esé BEn RN & Rntd 148 B RLiPioR b L BEXSHd NF-xB
inflammatory signals | eading to the phosphorylation of

| KB. I KKS are activated at dual serine residues by

The Ikk%hﬁﬁmabﬁeﬁé%ﬁe ﬂh@@énHQﬁ' i NG G dn%@s‘é%ﬂ&%‘td??%%nalﬁkéﬁing to the
(Malinin et al Nat ure 385:540-544, 1997 VEKK- |
phos;(h’qlmlthpn o@h{BaﬂKKs are activated at dual serine residues by upstream kinases including NF-

kB inducing kinase, NIK (Malinin et al., Nature 385:540-544, 1997), and MEKK-1 (Yujiri et al.,
Science 282:1911-1914, 1998). The differential activities of NIK and MEKK-1 remain unclear
although initial data indicates these kinases may preferentially activate IKK-1 and IKK-2, respectively.
Activated IKK phosphorylates a cytoplasmic inhibitor protein, IkB that binds NF-«B, thereby masking
a nuclear localization signal present in Rel proteins (Cramer et al., Structure 7: R1-R6, 1999). IKK

phosphorylation of IkB on serines 32 and 36 forms a structural motif recognized by the E3 ligase,
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Sci ence 282:1911-1914, 1998). The differenti al
activities of NIK and MEKK-1 remai n uncl ear although
wWo niositeds4elat a i ndi cates these ki nases may PCT/US2005/016381
preferentially activate | KK-k.and | KK-2, respectively.
Activated | KK phosphoryl ates a cytoplasm c inhibitor
protein, |IKB that binds NF- kB, thereby masking a
BTRAPUTHLRA ket 410RBhteZBbI500L554, JoU8). D rufﬁwncﬁekuld@ﬁmsrmatlon of a
(Craner et al., Structure 7: RI- 1999). I KK
ligasqytamplsrorhjshenolwwhiqaitingtes KB shus dargatiag itor d&ﬁr@d@en Py thge 63 proteosome.

r
Free ?& léﬁg %] H{ee? deFt%ed ﬁg{nﬁ(ﬁtgag %%E%B}A[ggﬁ:ewiﬁéb%%ngl@%ﬁ;e ﬁg—cﬁﬁg m%cleus where it
can aksOfig® withseduesceispecifiegegudatorpelemnnts bn genk ipgars¢ers onpl ex
whi ch pol yubi quitinates I KB thus targeting it for

degradation by the 26S proteosone. Free NF-kB is then
Althdugie béth kinegts ban phuspherylatet IkB s piopteapy ettidienging\ghmetin mutants indicated

| ocal iit to the nucl eus ' ssoci at
PR BB Wil Y QR oK e an DA Ging sami such as
IL-1 {o4n@ MNFRI :Furthnhbleugnly deltickiyiasase Saand BOKKD bipkiakdehd dkBression of
in vitro, ear Ie/qsst udi es usi n?UCI genet i

C
NF-«B,fpgulatedgpnes sueh asppenscytychempigrtic nepteip M@gﬁ égi@meﬁvlaffa&besm
mole@fd (I®AM- o MREcublb =B ska;en&r mlseﬁJse@rrramr Btudied amdnbc@ucdmmals for

as IL- | b and TNFa.. F er nor e, c al
IKK-] gad IKK72 sphsteniiate these ipi ﬁz‘ BeoEeey aly ﬁé e*é%%‘%%%éi‘% Je\?r? &5 Lietal,
GeneNEc B&elop@itaBad2yenes19ual eed., SEaRs P8e3TMMPIB0f Tdkeda et al.,

and intercel | yl hesj . I
ScierBh Bkt 16 VO ctnnls el dmusiy BB aBu0 Rkt Shahyvere bom
alive Bl doGitah hdind FuPsidho@dd iBabanalifés dfltie-skinatel td dekecive proliferation and

substantiate these initial findings (Hu et al
differgptiatigp.dubshgawed go gro%5 deticgg)gy ml_qytqgfneé]pduced@éﬂggo&of NF-xB. In contrast,

IKK- @eg,% BEEBRd atkidy 182&0f % livet d@kneRdtion aeCd ﬁ th tb
lg 324a %99 T;pﬁi%‘gncét all, S%I:encen& S aoorea

smhm@%emblﬂaﬁgr@athaétob%?rved in Rehdnimegk-a4-animpls{Beg etfbé‘éature ?7@(1q7 170,

1995). EhERlofe, WRH§ 0RO fibroBthdty fork Bk K B &dintdis dXhiBitétOMARedl KB Sced NF-kB
showed abnormalities of the skin due to defective

activagjop fpliasving Gyénking simylatigne waig IKdt-1 odid netst  showed no gross
deficiency in cytokine induced activation of NF-kB. In
contrast, |KK-2 enbryos died at day 14-16 of E&? ghancy

Accordingly.|cpl nd anipd preEmpPHfhindisete H19bBtosiisse qeptaal regytagor &f the pro-

infla Bﬂobj BR Jf ﬁ%‘%{g’ lvfﬂ@x@ﬁ tﬁé’ﬂéﬂ'@is agm?erd\{ﬁ F‘ES%(HISB%'HH&UHC and inflammatory

out ani mal's (Beg ture

stxmullg%wgnaimg phibvasr Mang ﬁfdhsrss mrinmumq @ﬂotﬂlaagrtasorf mediatorsiingluding IL-1,

Wﬁya(ﬁk '?dnh@é% ﬂ?&é&%ﬂny dlﬁ@ﬂ CledgL Nﬁahﬁfe@tgd Mﬁtdxgﬁtlve stress,
fol 'ow ng cytokrne stinul ation, | KK-1 did not.
play aciowodim gilg/in respirhtoryrddheanas. rﬁiﬁhmeer, thmhtqsltquﬁ dinreession phdF-xB, along

it g2 B A o B O A e o

target fos mnNEde(Kﬁnhmp)a rkhis mtlh@mahrtmimy:pkhdhuml mashnells, fibroblasts,
vascuﬁé}r%flgo#}g? %dqmgat{ngw&&y%s inc ucﬁtgg llfﬁrgIH]Plﬂﬁl’s,Zirﬁa%gphaﬁ% {Jll)"mpophocytes,

i’Ncl
eosmﬁijS)BYs @ﬁ)?&s()lﬂn’lt i Be mhmnmgehtteapnemt)n, of @0 kuch Eas)clooxygeadse-2 and 12-

lipox nengs%t(ls cr)xﬁfesngjl qunﬁg(rﬁrga (t)rly\%needlanrs(iSlsAP-l peptide transporter (antigen processing),
POXYg Y g g

MHC class I H-2K and class I invariant chains (antigen presentation), E-selectin and vascular cell
adhesion molecule (leukocyte recruitment), interleukins-1, 2, 6, 8 (cytokines), RANTES, eotaxin, GM-
CSF (chemokines), and superoxide dismutase and NADPH quinone oxidoreductase (reactive oxygen

species), inhibitors of IKK-2 are believed to display broad anti-inflammatory activity.
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play an inportant role in respiratory di seases.
Furthernore, the ubiquitous expression of NF-kB, al ong
WOWRM0H/113584 r esponse to nultiple stinmuli means tPeL/US2005/016381
~ alnost all cell types preseng-in the lung are
potential target for anti-NF-kB/IKK-2 therapy. This
i ncl udes al veol ar epithelium mnmast cells, fibroblasts,
Paten¥ asplicdtidh VoD dat busis| tietontdnelof witfi¢H it mabrpoigtet Bersid®y tréference, describes,

._inclyding.neutrophils, crophages, | ophocyt es,

inter %lb‘ls }an]ﬁ H?rllvgméeﬁ ahag beg)qu%g _p[a&t iagﬁﬁ?gap?l?/ :%teghaé)p}{catlons WO 01/00610
and Ve® 01 /86%140the 0bnt@k bESICIS bokhiésis digGriporayl BeBaDy réfe@iidt, dederibe indole
s S PSSO EHES B! stod shove

NF-kBli88 RetdrolitmlHc ARHcrphiBR Baclol thaf 1Y A1k RN Heriednad ﬁ%e QaRbdrde Benes that
presentation), E-selectin and vascul ar cell adhesion

encodppintse alis prointlaiansiprcytednes suchentl) 1, T2 BNFe ok iLnG- NF-KB is present in
2S . | .

el GOH ST coBALE S EMRAA - SHERE SR S6RLicn o

the cells] fdoexathpletby sgtokinesatehdsve the Xy beingimsphes)lated anldisthstquestly broken

of I KK-2 are .believed tq displ road . )
down grotpolytpajly nﬁﬁ"& FPiFolys 'P@%?W%Ef“?r/?? H‘&ﬁﬁﬁ”@&%‘i V-7 which then
migradds/idtd dheShucleieof @Rkl Mheff it Ml a& d 15rgt RGP of BomeakiMhBHyEenes.

by reference, describes, inter alia, indole

derivatives that inhibit blood platel et aggregation.
In disB&kedtich apibburtadid arftgitdydstdithoitd Astama, WOnRobaRitiide pulfiénary disorder

(o St SR e e SR Rn e bRy mype
inflarR@iaiy BoddEdcaseds hihvdtdletests, NIKBCIH adivated Bdydnd s #OAkbI cRicBt. The
~_NF-kB. As described above, NF-kB is a heterodinmeric
inhibitipp AERFiBtis FP deseribst at bring usefulfpr Eeating gapeqr pafteown prip gddition to
cytos&Hgﬁx%%P?f InfiofoR of mQW%Qatiriﬁ@Igﬁﬁl cfthih 3 \iarious po_ilnﬁF%r b% rinterfering

proil nflammat ory cytokines such as IL-1, IL-2,
directty wigh thrjraksBriptionof the gene yrglucheorigapidsssalicydrteson gdld saltshles been shown
i 10 ]ngpJgﬁﬁg i4hits naturally occurring inhibitor
%tm%%§%%§tlnuﬁatloﬂﬂ%%g?he cells, for exanple by
cyt oki nes, leads to the | KB being phosphoryl ated and
' I i Sy _
The (3 3B BP b RER D AN YR8} SOk Rulrlor S P phosptonyaion s
reguldtéd kyBrhe wyecifib IkBhkinasal hatf@sinhibitars bhBriicasears kadwit todrequently suffer
ell, where it.activates _a.l.arge nunber. of .. .
from i SispeRRRER P gataeine 51 dntig o meislast of ipatira g pamete.
most &thitibistaf B Kisdse Qrhitidseverdl diffetsit kin®es 4 fifeQRin€ timb Bédatigtthe/structures
ul monary disorder. (COPD), .rhinitis, mltiple .
ot npiali Spbain SRhsE kintsr P i, Conpomnfesbe g ageis an
undediiablb &ia@fer Oy AAny ¢nzymey, Indlidiag eHoye thanpobsesti theddBfuétion.
at herosclerosis, NF-kB is activated beyond its nornal
extent. The inhibition of NF-KB is al so described as

Chrottieiobgrudsef pllmbrary Hisead (QOPD)AR @edebiifating Snfliminabsry idisease of the lungs
to cytostat er.a

chars e e G SISk R P e Babhely Bl Pauwes
et al. | 2008 Thy aiffpwdlirnieivh 14 agdotiatetl Béthtah abiemal Pifladinaddry td3gonse of the lungs
e T T
it als¢ pr@dunet sigiificant systemic consequences. The term COPD encompasses chronic obstructive
bronchitis, with obstruction of small airways, and emphysema, with enlargement of air spaces and
destruction of lung parenchyma, loss of lung elasticity, and closure of small airways. Chronic

bronchitis, by contrast, is defined by the presence of a productive cough (due to hypersecretion of

mucus) of more than three months’ duration for more than two successive years. There is some
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The first step in the abovenentioned signal cascade is
t he breakdown of 1KB. This phosphorylation is

wo egalistsed by the specific | KB kinase. Thus faPCT/US2005/016381
i nhibitors of | KB kinase aresknown to frequently
suffer fromthe di sadvantage of being non-specific for
inhibiting only one class of kinases. For exanpl e,

pldefﬂb‘légld Sideltd tBatsRhs ﬁ)‘ﬁgrsé’dreﬂﬁﬁ & dc(:ﬂ'ﬂlﬂlhkd SENiEfléW obstruction, perhaps as a
di fferent kinases at .the sane ti.ne be&a‘gﬁggt he

result ofy pRSITHF(O8 St PeriRRETEatinr Ayt KoY Vo hHF fisBee pathologic

condlﬂ{)rg (StirBAit lawstru@i'e SRAUEN, kxiphylséifa, |aﬁﬁ1mbduts @lfu‘g(gjlﬁg)‘; butithe BRAtive extent of
undaesi 1 e jmanner on mny inclu

cmphy Tt b ASTBVE R aR GHISTGH] PSS ERbR G el 996: Barncs,

20044 Bafies) 2004bslHsgAse04( COPD) is a debilitating
i nfl ammatory di sease of the lungs characterized by the
progressi ve devel opnment of airflowlimtation that is

In ind'h@ltnafliéh|c)éulfu@ééEélgirakdi‘snﬁdﬁﬁig%&ﬁmﬁtfoﬁinost c2430 bf COFD? but in developing

rflow limtation is assom? d an a .

°°““‘PFFf PR EReY i pRaunts s (PRrfenIry, y 4 tSBIfWoQ‘Pi‘:‘H% an Pa“‘c“‘ates) and

certaip @ dupSlicaal dhem@al €Such S tddRiibh) akabhpethnbyausdsgPdssivé €moking is also a
snoking. Al though COPD affects the lungs, it also

“Skfiﬁtcﬁduces significant systenic consequences. The term

COPD enconpasses chronic obstructive bronchitis, with

bstructi on.of snm and e
COPIR s BT = e R Tt BeGer e T Por o rgespimator
sympﬁﬁifsemi: Ebgaﬁabatioﬁ 98COPDlisungevertasthe aathng] coaﬂ;d of:tlh@ gig¢aRe cifaracterized by a

ni c br ras
changi gt {1 g5 By RoReing P DRTIC VBt s RR pHoES BB yirebiity suffcient
to wahyparcEae ai mangahenn(Roda yuea R ofsi, eO(IOhBﬁrgé hﬁcEW edadtia f2903).
duration for nore than two successive years. There is
soneepi dem ol ogi ¢ evi dence that nucus hypersecretion
TracHesbrmmnnmhad aby bediieveld| to \he @losimon tausaiof ep@fehlﬁ;fiﬁn &sC@PrD, although

contr%vgfs'y eeﬁ{s§fr%%?(ﬁ %%glﬂatpﬂ;f (%'f tgc? fenrfeltcﬁglggaag rg?lﬁr Wg gas éts exactt role (Wedzicha,
2002, cWhitk étlamnzooe): it eddittonoaiterbdionyef GORIMaleicldagy asmahtyd; @ith the levels
of re%t)%h]remc leg 9%8“ rnliqu?taf gtrhlge)lé&t%ﬁa :a}néﬁl\}ﬁs% hwve Ib%al 1‘““8‘?1 é(l) hospital
admipmhirees (Rewan and FyrmeY/@90Ho et al ., 1996; Barnes, 2004a, ‘
Bar nes, 2004b; Hogg, 2004. In industrialized
countries, cigarette snoking accounts for npbst cases
The fcehuc(ﬂaaﬁf e)dacﬁrbzitinnajeﬁeltedpd) digeasosemtrity @sCOPIDExacerbations, may adversely
affect = \élxnra 1a an ESaO?tqlhecsg ltda orders (§f§ré}1ps l cgc?nlg]r}/bg}ém ¢ h ?n%lrgayﬁrd rates of lung
functioh dmlmalssst‘(xsnu effectss ammmnum)a ;magtiakity | mfonmramy, cadage shere is no widely

accepgezra:éelg\rﬁgiaﬁ S%g wh 90 n%tltgéeg' I acefcbatlgnagft ﬁ(){'D %@#@E kg%a N 2000). The

0 exacer at 1 on
intensity rag& duragonoff lltCll’ﬂade symgpms a¢qoirgd @Wﬁf@ asan Aracerbation” are difficult to

defin€ )igl(?eﬁﬁ,bsg%rﬁrheﬁflitigrgj x‘?’st afld SXaglg Clll’ll@ﬂtfnﬁs g%hf&& %Lbs?a%HglR'edlfferent
of € 'di Sease character’ize

criterjaar idesetibs pyalyehd dré'lndy)sbh ewd t¢ _dxagl’msanW@bats)pu’fmmnmw quoted
cllmcglaé{'ltér% 1%91}/ inVitE | f?al?aiclténtzytlo‘?ﬁ%ff cl:lﬁé €ferbation of COPD are those described by
Anthonisen et al., (1987). In that study exacerbations were divided into three groups: type 1
exacerbations were characterized by increased breathlessness, increased sputum volume, and new or
increased sputum purulence; type 2 included any two of these symptoms; and type 3 consisted of any
one of the symptoms together with at least one additional feature, including sore throat or nasal

discharge within the last five days; unexplained fever; increased wheeze; increased cough; or a 20%

increase in respiratory or heart rate compared with baseline. These criteria have been used as a



10

15

to warrant a change in managenment (Rodriguez-Roi sin,
2000; Burge and Wedzi cha, 2003). Tracheobronchi a

‘WO mosetisons are believed to be a conmon cause BET/US2005/016381
exacerbation in COPD, although controversy exists
regarding the nature of the infectious agent as well
as its exact role (Wdzicha, 2002; Wite et a

bench@PSdver difcedfdi alll podposcereRERAbH Sasrfio R EBbaaR;! Mlationship
associated with the levels of respirable particles and

totheghkeydeAieht al air pol lutants, and these have been

l'inked to hospital adm ssion rates (Rennard and

Farmer, 2004). The freguency of exacerbations is
The iphibikiar|of HFﬁBgéals%d%\l}@ i2¢ Yeingusetubfor uE%atgéwe%arvlefPrgtwerﬁhsﬁase& e.g-
solid o@r 3@ éﬁk&lﬁlgse 85 itk B@n Q)@'iﬂ"&ﬁk g) 't§ EﬁBMatﬁftth bmon of the NF-xB-
ers, perhaps contributing to incr ased rates
activatblﬁIg Isngmg chaim ettwaonusd@mta oredy istydermgidgrealyfveitht the trameription of the gene by
e R BTEL b WL BRLEL 16y G i,
exacerbation of COPD (Rodriguez-Roisin, 2000). The
Patenk ﬂ@a%loh %%@g gstgﬁﬁ ﬂ%l):(lg%ér dgitelr&g{%v%ﬁZé:sgmg Y)?P’Epgn?atl{)ﬁ Qu4haf R,
10/64él@f70 riisclobey dwiold, and baremaiiazgkefdenyativesnghidoare xbls to, n@inbterhdlfryB and

whicifonihic irots b ord Flee i BAPE B P Blietan v BB ujanstprpt o

10/64(119&@ diod eseeindcle hinblengzimidable dmﬁvesnoﬂﬁ)hyulq Uitk peéparution|
criteria used in the_characterization of acute
exacerbation of COPDXJrL &4t hose descri bed by Ant honi sen
et al., (1987). | dt study exacerbations were
divided into three gfonps: type 1 exacerbations were
characterized by ingréased breathl essness, increased
sputum vol ume, and ne? i ncr eased sputun1puru|ence;
type 2 included thegse s LoRs, and type 3
consi sted of anyﬂzané“ Sy apget her with at
| east one additional fead < ncl\dv’g sore throat or
nasal discharge within the Ias five VS unexpl ai ned
fever; increased wheeze; increased ¢ or a 20%
i ncrease in respiratory or heart rate conpared with
basel i ne. These criteria hayg been used as abenchmar k
ever_ since, ~and all proposed etiolo

hamg ISP IS ATP T b B QPP EpE 8 me mftévdétfwdhf‘svrp@yéaals and

thera%hﬁ%%ﬂé%\é afs8@hted Gk anMEreh 2D hdivit) ONKBkid¥Ee KRptiSin@hdiRinistering such
escri bed as being useful for treatin

compRynsispFethefreratlSaprlicyiadesal No: H/64257p ﬁﬁclpwﬁre fellpyving compounds
OfﬁﬂﬁmﬁbQﬁjaéymgnDth own or in addition to cytostatic

therapy. Inhibition of the NF-kBactivating signal

chain at various points or by interfering directly

with the transcription of the gene by glucocorticoids,
salicylates or gold salts, has been shown as being

useful for treating rheumati sm Patent application WO

01/ 30774 di scl oses indole derivatives and US

Application Serial No.
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10/ 642,970, discloses indole and benzi m dazol e
derivatives which are able to nodul ate NF-kB and which
_W@zishis4a strong inhibitory effect on | KB ki nBSBEUS2005/016381

Particularly, US ApplicationySerial No. 10/642,970

di scl oses indol e and benzi m dazol e derivatives of
formula (1), their preparation, (lI) pharnmaceutica
composi tions_gont ai niug these conpounds, and net hods
for the pro ax[jZEﬁﬁ therapy of a disease
associ at ed Wt bhanncreased activity of | KB ki nase
conpri si ng aoﬁipﬂ%tﬁﬁqng such conpounds. Furt hernore,
us AppllcatlonZSerlaI No. 10/642 970 di scl oses the

fol |l owi ng P G B\, (C), and (D): (B)
(conpound 43%3 @ (G ;Md (D) (conpound
48) . Hoye HiS Appl ™ SeIN No. 10/ 642, 970
does not §§e0|f|cally di scltbse the ii@npound of Formul a
(1) wherein Mis N, R is hydroggn; R2 i s carboxyl
(-COOH), R3 is methyl, R4 is pyridin-2B)@omp&Rind}3),s
hydrogen, and X is CH In view of the aforesaid, there

is a neegfor a A nhi bitor of | KB kinase that operates
t hr ough | gtiye inhibition of DCK, particularly
an | KK-2 i .oml Al so desired would be to have such
an inhibitor: that exhibits a localized activity as
opposed Qg ' 1C ==\ Such an i nhibitor
shoul d havie apfuti i tlng a patient suffering
fromor séMect to A hpLéd pat hol ogi cal

(di seases) conditions, dig., ast , or chronic

obstructive pul nonary disordeaﬁ# that coul d be
anel i orated by the targeted . .addf ni S(C¢(doﬁ@o\ﬁfd3tzhemd

i nhi bi tor. SUWARY OF THE | NVENTI ON The present
invention is directed to a conpound having activity as
an |nh|b|to pref ably a selective inhibitor, of IKB
(1 KK), 9K;r , and to a conp05|t|on and
nethods r« ad In particular, the present
invention iS dk st Md to the substantially pure
conpound of férmula (A) (A) or a pharnaceutically

accept abl € 0 \e 0f/=ai d compound.
Furthernorel thd pré iprefitigN is directed to a
pharnaceutlggl CONPOSEAT ON co sing a

pharmaceutical |y effectivl amunt nef the conmpound of
formula (A), and a pharnaceut|¢@51y accept abl e
(D) (compound 48).

However, US Application Serial No. 10/642,970 does not specifically disclose the compound of
Formula (I) wherein M is N; R1 is hydrogen, R2 is carboxyl (-COOH), R3 is methyl, R4 is pyridin-2-
yl, R11 is hydrogen, and X is CH.

In view of the aforesaid, there is a need for an inhibitor of IkB kinase that operates through the
selective inhibition of IKK, particularly an IKK-2 inhibitor. Also desired would be to have such an
inhibitor that exhibits a localized activity as opposed to a systemic activity. Such an inhibitor should
have a utility in treating a patient suffering from or subject to IKK-2 mediated pathological (diseases)
conditions, e.g., asthma, or chronic obstructive pulmonary disorder (COPD), that could be ameliorated

by the targeted administering of then inhibitor.
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carrier. Furthernore, the present invention is
directed to the use of a conpound of fornula (A as an
wo ndvshitses of | KB ki nase. BRI EF DESCRI PTI ON OFPdHES2005/016381
DRAW NGS FI GURE 1 shows a pigture of npuse imaging
studies in the NF-kB-Luciferase Reporter Muse Mde
wherein animals are treated with the Vehicl e/ PBS
SUMMARYV I THRIS®ENTGOMONt rol ani mal s) and wherein
ani mal s have EL-Ib-induced NF-kB activation w thout
The P&‘T"F?mérﬁ'ﬁﬁmﬁﬂdlﬁ?ﬁggm cc[mp@mldclraéyng Ecqwtm]as @y inhjbiter, preferably a selective
1nh1bit5}06fqa§k adﬂﬁﬁﬁlaﬁQ IBK l?Pla‘nd tda MPOSI%OH% méhHs FatBPilreto.
Compoun A) or” Conpound (B). FIGURE 2 shows a
graph of nouse inmagi ng studies in the NF-kB-Luciferase
In pa}ﬁ%ﬁlgrf iHe Egk@h‘ feRIS diRBeYMIGe &b&mmw@ﬁ uh@Y¥fbinula (A):
for animals treated wth the Vehiclel/ PBS sol ution
(negative control animals) and wherein ani mal s have
I L-1 b-induced NF-KB act| tion w thout any conpound
pr esent [Véhicle/' b] 2orjwi th i ncreasi ng doses (0.3
mpk, 1 npk, 3 ot k) of Conmpound (A) or
Conpound (B). FIGURE 3’ Qn he I eft, shows a graph of

Compound (A) Iev |nst|IIation of 0.3
ng/ kg of Cbnpoun Nn Yd p/ashm tissue; and
on the right, sho Ha

ompungd” (A) and
Compound (B) levels after i.t.

nstiNT&tion of 0.3
ng/ kg of Conpound (B) in lung and plasdﬂHtissue.
FIGURE 4, on the left, shows a graphHdf the Iung
exposure of Conpound (Ao af t 85 adm ni stering
i ncreasi ng doses (0.01 npk, 03 npk, 0.10 nmpk, and

or a pharafdcdiiikglly atcepabie galt) dr {ofate cigald esingdagd.r i ght, shows a
graph of the plasma exposure of Conpound (A) after
adm ni stering increasing doses (0.01 npk, 0.03 npk,

FurthOrmildte, tHalpresan thventaf ingikekted fo i?piﬁﬁﬁlidéldmé]/kbmp&ﬁﬁdl%ﬁmﬁmm@la

osur
pharSE S TINLTC R TR L edp PRy BFioHT gt EOT R Mepseyingly sccepubl
carrisdoses (0. 01 npk, 0.03 npk, 0.10 npk, and 0. 30 npk) of
Compound (B); and on the right, shows a graph of the
pl asma exposure of Conmpounds (A) and (B) after
Furtheshitrd) ke tpedsem ghve ihaaditeagd chohe sse (0D a Odmpankd offofdBulaf¥) as an inhibitor

10 and 0. 30 npk) of Conpound (B).
OfH%QQﬁNeLEDDESCRIPTICN Li st of Abbreviations As used
above, and throughout the description of the

srbPSESkPric S A B RFnALgT evi ations, - unl ess

FIGURE 1 shows a picture of mouse imaging studies in the NF-kB-Luciferase Reporter Mouse Model
wherein animals are treated with the Vehicle/PBS solution (negative control animals) and wherein
animals have IL-1B-induced NF-kB activation without any compound present [Vehicle/IL-18] or with

increasing doses (0.3 mpk, 1 mpk, 3 mpk, and 10 mpk) of Compound (A) or Compound (B).

FIGURE 2 shows a graph of mouse imaging studies in the NF-kB-Luciferase Reporter Mouse Model
showing bioluminescence levels for animals treated with the Vehicle/PBS solution (negative control
animals) and wherein animals have IL-1f-induced NF-kB activation without any compound present
[Vehicle/IL-1B] or with increasing doses (0.3 mpk, 1 mpk, 3 mpk, and 10 mpk) of Compound (A) or
Compound (B).
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ot herwi se indicated, shall be understood to have the

foll ow ng nmeani ngs: BoC20 di-terf-butyl dicarbonate
W@ 1NN di | sopropyl et hyl ami ne DVAP PCT/US2005/016381

4- di met hyl am nopyri di ne DVF gi net hyl f or mam de DVSO

di met hyl sul f oxi de ESI-MS el ectrospray ionization nass

spectronetry FAB-MS fast-atom bonbardnent mass

FIGUIRE 81 dnQneleft YshbWs A arafhr &f CorpahRI A 1oveia dfdr 1.4 instidlatiin b O3 mg/kg of
-t.et ranet hyl ur oni um hexaf | rophospha&le HPLC hi

AV ( | h
Cornigiupd GBS A RIEH {SHICORTE B Gy SRS 2 Braph of Compound (A) and
Comph$ H)advers Rkt i@ rifidilig@dnl 01 ©.3imghkg dftondoasaBl ih 10K 2 Plasma tissue.

i.p. intraperitoneal i.t. intra-tracheally

M crocystin-LR Iiver toxin produced by certain

FIGURBAOhARSE Bit) showd a fiash SaRElufy APBRaSsTaoaipdudds @) hftéla@hindtering
. nbr mllibarnpk ng/ gH(gPES ) .
incregsingzlopsy - 3k et PPymak Bl hepe2nd &P maked Hompaind (Geidgd pirtpe right,
show§lh Eﬁbl@bﬂﬁééplﬁﬂa APpRuRdE 'ﬂl@ﬁlbglﬁldt()&) ﬁ&@&@fgﬂkﬁring increaséng doses (0.01
streptavi di n- HRP St rept av| di n- Hor seradi sh Per oxi dase
mpk, 80dmpsad- L0 FRis W%?‘?&W@?@I%&W?‘?’gﬁﬁz pfu pl aque-form ng
units MDI netered-dose inhaler
FIGURE 5, on the left, shows a graph of the lung exposure of Compounds (A) and (B) after
administering increasing doses (0.01 mpk, 0.03 mpk, 0.10 mpk, and 0.30 mpk) of Compound (B); and
on the right, shows a graph of the plasma exposure of Compounds (A) and (B) after.administering

increasing doses (0.01 mpk, 0.03 mpk, 0.10 mpk, and 0.30 mpk) of Compound (B).

DETAILED DESCRIPTION
List of Abbreviations
As used above, and throughout the description of the invention, the following abbreviations, unless

otherwise indicated, shall be understood to have the following meanings:

Boc,O di-tert-butyl dicarbonate

DIEA N, N-diisopropylethylamine

DMAP 4-dimethylaminopyridine

DMF dimethylformamide

DMSO dimethylsulfoxide

ESI-MS electrospray ionization mass spectrometry

FAB-MS fast-atom bombardment mass spectrometry

HATU O-(7-azabenzotriazol-1-yl)-N,N,N’ N’ -tetramethyluronium
hexaflurophosphate

HPLC high performance liquid chromatography

PBS phosphate-buffered saline

in. intranasally

PO oral

Lp. intraperitoneal

i.t. intra-tracheally

Microcystin-LR liver toxin produced by certain cyanobacteria of the genera Anabaena

and Oscillatoria

mbr millibar
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DPI dry powder inhaler Definitions As used above, and
t hroughout the description of the invention, the

W(i zilob/odseg termnms, unl ess ot herw se indicated, BtEU$200%016381
“understood to have the foll gy ng nmeanings. "Conpound
of the invention", and equival ent expressions, neans
t he conpound of fornula (A), as hereinbefore
deggyd i bed, which gypgession includes the
pharnaceutlcally acceptable salt and the solvate
e. BEFESwydrate.  SiiZbudraxyethdi-bpippaeineghanerubiptietrict es,
whefper or not thgmidihengel ves are clainmed, is nmeant
to enbrace the salts, and sol vates, where the cont ext
soAPernits. For taencsER&IRIPSABMArity, particul ar

| NSEAMNES-IIEN T hGrepANIRXEorSQadd@ Pt dxRlaf ConfiaRt | Mes
indicated in the text, but these instances are purely

i ITMBt rat i ve and ‘ewayethibenzigine i nt ended to excl ude
ot gl i nstances WigelbiifQitext so permts.
reating" or "treatnent” nmeans prevention, partia

al¥B¥i ation, or cupteredilorithalsr sease. The conpound and

copposi tions of td gowdiy§ibieon are useful in treating

conditions that are characterlzed by the activation of

NF- kB and/ or enhanced | evel s of cytoki nes and
Definiffgiisat ors that are regul at ed by NF- kB i ncl udi ng, but

not limted to TNFaand | L-I b. Inhibition or

As usedipfione dud BpughouiheidascEpiimt thanmtegwgmeé?l@&"&éﬁ@? wlfspotherwise

indicA&d, I BT BNAPAES0d 1o h&e @lel f¥llowi mexnaiEpl €, within certain
ti ssues of the subject, or nore extensively throughout
the subject being treated for such a disease.

"CompBitidRJf tHeGhiveRtionS LidR e Qi wléaDe:Phesibnsk Be M9 d{eQbmpound of formula (A), as
F- kB-reﬁuIated genes such as TNFamay cur

here ke SABGTIS G, SBIeEon e e DDA PGB 6 PUE P te

solva@né/g shyarutd) Sirhilely NafeRnee/16 Snterfild@ilite &t SvhethbBil 42 inbi tﬂéy tBémseKKs are
he term "NF- kBassaci ated condition" refers

clalmafﬂ dueattoembyace the splisaand splxates, wherp {hegoptexf sp P?fﬂ"‘&fpof\ﬁbe Rke of

clarity, IbatiB@laCiHét R ASHBN (1R @ntextsp PErnis @ERBMENhatihddatedfin ihKE’ext but these
The term " TNFa- asgﬁﬁlated condlélon condi ti

1nstallgf:|saa]r%181{r%ly Ill%@atw)e, VRN aot| léterélr: tooefxcl-‘imger qu,tapff‘é w en the context
so petiist ant speci fication, the term NF-kB-associ ated

condition will include a TNFa-associ ated conditi on but

is not limted thereto as NF-kB is involved in the
“Treafifig" ofi"traatram“ m&uhegxub@hbm @amﬁl aubhmonpdsro:ufer&f tiRniseiser Yhe compound

ote ns i
and g ToRRo AP i Enen apenctpin abipe andirare gt 2 ClmsiEge by the

activadh Bf NFxban%samh@w v 96ibytokmesaransbiNis esacicgilfed by NF-kB
condi ti ons, g?g:%ﬂg condi ti on, disease, or disorder
¢

incluging, pus not ik fnih- dnkikigien et surpres&isn @hHF B and/or NF-KkB-
regmﬁahgm&%qcﬂ sVt Ay cbNFdocally) GhréslhSle GRRSH dekt@RSiss of the subject, or

more e)?tglg:sc\!elk;etgrogghro%{ t?le subject being treated for such a disease. Inhibition or suppression of
NF-kB and/or NF-kB-regulated genes such as TNFa may occur by one or more mechanisms, e.g., by
inhibiting or suppressing any step of the pathway(s) such as inhibition of IKK. The term "NF-«kB-
associated condition" refers to diseases that are characterized by activation of NF-xB in the cytoplasm
(e.g., upon phosphorylation of IkB). The term "TNFa-associated condition” is a condition
characterized by enhanced levels of TNFa. In the instant specification, the term NF-kB-associated
condition will include a TNFa-associated condition but is not limited thereto as NF-xB is involved in

the activity and upregulation of other pro-inflammatory proteins and genes. The term "inflammatory

or immune diseases or disorders” is used herein to encompass both NF-kB-associated conditions and
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"Patient" includes both human and ot her manmmal s.

"Pharmaceutically effective anobunt” is nmeant to
waolemesniidses an anount of a conmpound, conpositi ONPCT/US2005/016381

medi canment or other active ijpjgredient effective in

producing t he desired t herapeutic effect.

"Substantially pure" is neant to refer to the conpound

TNFm%c@atédtcohrﬁtlé}Hbegé ?'c@rlldltl/onf i8R seQ br iR HafRlassBEiated with release of
chem cal constituen ., i solated froma

NF-«Bjand/pxgnbaricedlevelnef NG inglydine sonditions aisscsibed bareigi cal or
chem cal conponents are co-isolated therewith, and
wherein the analytical purity for the conmpound is

“Patignt’gihelndep bgth dumprpapstotiegmpmmilse preferred is where the
analytical purity is at least 90% even further
preferred is where the analytical purity is at |east

“PhargBogutiedlly gffeciyb amaynt’ i imegnt e descritieqan gmgwnt of ycqnefosnd, cgmposition,

medlganfég mgya{EQVmgﬂ'egieﬁtteff'eéwé %pﬁrmtng i désrfeﬁ%r%unc effect.
prodrugs, e.g Conpound The i nvention al so
relates to a process for preparlng t he conpound of the

SuthQﬁlQW}l ré A mefh? 1SR th@coﬁ‘rﬂ)@uﬁ@bﬂe?é’\ﬂt {3Qubstantially free of biological or

herre. deprotectlon hanol Starting  conpounds
mrcelrcmtt@eeﬁem csglatediemn na@h&ogsp@bort@h@malGpmpwexpndﬁlﬁrewlogwal or

chemfc@la&htpxneﬂfs%&acroqgol&@d tReke YR, I’&Q&j%h&aﬁm aBElgﬁ@ai gﬁ'rt for the compound is
literature. US Application Serial %

prefergbly @t lepse 40% h Mo rz,refatr@rt i afhersrhetaﬁ@lytwﬁhwéy s ak b5esk §9% ceven further

prefeﬁ‘gd i whitt %{e%g&@daﬁ% PRRPAE9SD,; dedutsfnddN§ paRY Rlrhddfk to refer to the
above he conpounds of the fornulae (B,

ep
compee)d "éh?EF 1( Dyubstaatidlbydreg Péaroﬁ@gsd &€c Frreernd ABlus
Application Serial No. 10/642,970, which is
i ncorporated herein reference. Coupling nethods
The ipveptionpdsodpiaist @tar%?"‘tefﬁa%f RpRaripBihe cRARANAC piothe Fpsmulp M’q é~‘d5h°“’“
in thel fBIIdWIBe HeméS€E, €.9., Houben- \eyl, Methoden der
Or gani schen Chemi e [ Met hods of Crganlc Chem stry],
vol unes 15/1 and 15/2, Georg Thiene Verl ag, Stuttgart,
1974, the content of which is incorporated herein by
reference), are advantageously used for condensing the
conmpounds. Conpounds such as carbonyl di i m dazol e,
carbodi i m des such as di cycl ohexyl carbodiim de or
di i sopropyl carbodiimde (DIC), O ((cyano
(et hoxycar bonyl ) net hyl ene)-am no)-N, N, N,
N -tetramet hyluroniumtetrafl uoroborate (TOTU) or
pol yphosphoric acid (PPA) are suitable for use as
condensi ng agents or coupling reagents. The
condensations can be carried out under standard
conditions. In the condensation, it is necessary for
the non-reacting am no groups that are present to be
protected with reversible protecting groups. The sane
applies to carboxyl groups that are not involved in
the reaction, with these groups preferably



bei ng present, during the condensation, as (C
-C6)-al kyl esters, benzyl esters or tert-butyl esters.
wWOAmoanizzes group protection is not necessary i fP¢1BS2005/016381
am no groups are still presept in the form of
precursors such as nitro groups or cyano groups and
are only fornmed by hydrogenation after the
condegsation. After the congensatiQn, the prafegting
gr oyps thatso@cre present® arfe el i moat ed |n>’g ' g,
H—dITH °~For—exanpl psT(gua i di no prgibc i on
in anmd no aci®s), benzylo%yc rbonyl” groups and”“benzyl
groups in benzyl esters gan be elim nated byql\ 2
hydr ogenati on. The protecting groups of the tert-butyl
type are elimnated under acidic conditions wile the
9-fl uorenyl neth y-carbonyl radical is re usi ng
secondary am ness invention also relates t{

ceutlcal C S}tlon conpri sing 0 NN\ 7
ﬁgc% | ti veiaspaot of t)?h dbmﬁ%m of

e
T e 1o él\a pharmageut cal | y aBcept abl e
carrier. Enbgdwgent s Because of the phar 009 cal
properties of the conpound according to t i nvention,

it is suitablle fbr the treatment of all t oseééatients
suffering fromor subject to conditions that can be
anel i orated by the targeted adm ni stration of an

i nhi bitor of I'KB kinasg to a site where the txeatnent

is better &ffected byo d [sus system
activity, g., asthma, 0 Nobstructi
) put[orronary %@der (COPD). IH grackice, the ] nd
eprotacti : 8

pr e nvention may be adnigistefed i
fhar rrace;g,w 'y accept abl g, dosage formt MWN
other &fli nfll s by topical or system c adni nPstrat haA~y \N_/(

o] . . H
i ncl udi ng al, inhalational, rectal, nasal, buccal, NH
subl i ngual ,© vagi nal, colonic, parenteral (including
subcutaneousdgéﬁtranuscular i ntravenous, intradermal,

i ntrathecal epidural), intracisternal and
intraperitoné‘(@ will be appreciated that the
nadilefafr red roup vary with for exanple the

—eoend+on Of sth¢ recipient. Intranasal, intratracheal,
o i nhal at TYhat” a NpLgatyon, as well as
aerosol i zat?on, a rt i»c—% ar nmet hods of

adm ni stering the conmpound Aecor ding to the invention.
Conbi nation therapgi es may i‘nprove efficacy and

Startifl€ 6rRpdRRdstiBand itk Qf reddidfs £ kffnor %?Eﬁ{ el Brepared using
i ncreasing the dose of a single agI | KK inhibitors
Ps

methedgknpyn rempliedsdatitier Y Sohrptieation Seral Hes! ¥ ed2io0e fesgritss theperparation of

the idbR1chB6ky1i® a&d Ql'fetrm@diﬁtb &Qm@&lrﬁ@? Dded tn§t:he l:&iibﬂng"ﬁ&ﬂ &9 above. The
b2- agoni sts such as sal neterol and fornoterol;
compounds of the formulae (B) © and (D) are prepared as described in US Apphcatlon Serial No.

10/642,970, which is incorporated herein by reference.

Coupling methods of peptide chemistry that are well known to one skilled in the art (see, e.g., Houben-
Weyl, Methoden der Organischen Chemie [Methods of Organic Chemistry], volumes 15/1 and 15/2,
Georg Thieme Verlag, Stuttgart, 1974, the content of which is incorporated herein by reference), are
advantageously used for condensing the compounds. Compounds such as carbonyldiimidazole,
carbodiimides such as dicyclohexylcarbodiimide or diisopropylcarbodiimide (DIC), O- ((cyano
(ethoxycarbonyl)methylene)-amino)-N, N, N’, N’-tetramethyluronium tetrafiuoroborate (TOTU) or

polyphosphoric acid (PPA) are suitable for use as condensing agents or coupling reagents.
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anticholinergic agents such as ipratropi umbrom de and
tiotropiumbrom de. KK inhibitors can al so be
w@oousiimsas Wi t h et hyl xant hi nes such as PCT/US2005/016381
t heophyl i ne. I nhibitors of QGK2 can be conbined with
several anti-inflammatory therapies including but not
limted to i munonodul ators directed at various stages
The Bhdeh{h® ﬁrbfha@rm{; [ it GRECAHard At dne ClnGhk doid
*a F%b?gtﬁn I'n %%nﬁatory processeg Such tH%?%?Fé%“““*“my
for thﬁ ne-redeting l@menoar@pﬁ that 4r¢ prieseatotbe proteaied withirgyersghlesprofecting groups.
The s§f CSBbMI hARE doPihbSlvddh HRTRREGH, Wit RS SEBE preferabl
hf?"sl(";nlc":%qﬂJ iés&oc )wg‘%ﬁﬁs[tm ed to E‘ﬁos hod |eslterzlatse- EEB8ES preferably
beingj prgspii duping theucmematlm 8s §h-(GoBd xheﬁtergﬁnaéﬁst%wéen-butyl esters. An
amin® %rg grgtekt'l&Q§§ot npdeg)sqgﬁf ﬁ@gﬁ}h‘b'gﬁﬁlb§ar§ %’t?lhpx‘@s%nﬁﬂ e 1B precursors

is factor-al a, anti-interl eukin-8

such afrtitro grovRs @y £Yane E@Wlﬂ ercnkyrformed &y éliyﬁogepathnrﬂﬁfpbtih@ pengensation.
AfterQﬁe c%%yﬁﬁtlgﬂ tﬁ@ér%&ln@?rcﬁﬁgthmwgs%ﬁlt dré:elrnﬁﬁitw A s@B®le manner. For
| ecul es that Interfere wt [l survival and
exame!eela@aﬁ@@sé@@pﬂs@upsotecw) in| ayRgFctds) Sengylogycatbery! grqups and benzyl
groupss i Yyl ebtBS lc%er@n@rﬁtedr‘b?th (Ilrbggngt%ill Qe b{é)tyc@?ﬁgt £bups of the telrt-butyl

neut rophi | -derived serine proteases such as neutrophi

type ¢ algvla@,ted unggrcidigonitiorsswhile thegd-flyogenyinpeshyleyrcgtbeny] sagical is
remotddVER) s&ufidhrPsinidP- 2, MWP-9 and MWP-12; (C)
Anti oxi dants including but not limted to
N-acetyl cysteine and inhibitors or scavengers of

The ihRAGS] A O%XIRN phRGRE&Sical %&ngsﬁféh €om ﬁdg‘iiep%aﬁﬂh@ghn@ﬁly effective
def ensi ns that can dlrect%¥ cause ce injur
4

amoupi¢fiths qogpgungrof thg ol (Go a RJH“T‘%E‘I‘%I‘MP@CWY%FW
limted to inhibitors of nmucous genes; and al so nucus
cl eari ng agents such as expectorants, nucolytics, and
Embeodimekisnet i cs; and (E) Antibiotic therapy such as with
Beca@se nE g{‘#@ﬁ?ﬁ‘% ca QEQPJ;eg g}e(ﬁltg g&l(léc)élﬂctl I;-%ﬁrdc lee 1nvlprét\1/oln dlé is suitable
for th@ treaimers|of albﬂlos?ellat@ts %ffemrcg fronmensubleqi 4@ ¢c@ﬁttlon~°etmt|¢err bqj ameliorated by
the tag% %1?1 %@Jﬂg@%ﬁ {lﬂé)&glloéufg\(@ﬁ%g@ggp Elgenil%;wé ééétr%}l? is better effected
by lo¢adizgriNersus yuEmEoRtidiyne.p gastmmae ott dharmcmb@trt!cnw apmumalrxdlsorder (COPD).
agent, or by an assortnment of single agent and
mul ti pl e agent fornul ati ons. However adm ni stered,
In piattese ther cgnmondiofiathé @reserftompengiop aaymhe emdtriirtimrbq/ in pharmaceutically
accep(?arbi &E#}égoﬁﬁéﬂa&gﬁg %lgﬁ)?%ggﬁ&%% b?/g%bﬁ%%gﬁeﬁts d][mm:aratlon including
oral, oméalattomel crelrk enashl, t busealpysublingudlat vaghval, | m@, aauetal (including
ch, pi u
subc&f(ne&%un élgfnblgcgg Fin nﬁg%ﬁﬁgngﬂ{trﬁ?ﬁ%& ?&%&%Odé eatﬁ% %?HHH ), g{tramstemal and
mtraps;atomea‘l als ol Ye aripeaciated shat the areferfefl sout¢ meyvary with or example the condition
(ﬁtmﬂgﬁkQﬁStered and so that adm nistration of such
naceutlcally ef fective amount of conpounds in
conblnatlon is

Intranasal, intratracheal, or inhalational administration, as well as aerosolization, are particular

methods of administering the compound according to the invention.

Combination therapies may improve efficacy and decrease the risk of side effects compared with
increasing the dose of a single agent. IKK inhibitors can be combined with bronchodilators including
but not limited to short-acting B2-agonists; long-acting $2-agonists such as salmeterol and formoterol;
anticholinergic agenté such as ipratropium bromide and tiotropium bromide. IKK inhibitors can also

be combined with methylxanthines such as theophylline.
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continued only so long as is necessary to successfully

treat the patient. A pharmaceutical conposition
waemendismg to the invention is preferably prodecedsmanso1s3st

adm ni stered in dosage unitsy.Wwth each unit

contai ning, as the active constituent, a particular

dose of the conpound. Pharmaceutically acceptable

Inhibfé bEIKK?2 dafl 8e 6GARRUANATAE VA raHtﬁlilﬂlafnﬁ)atoﬁf &eﬁé’gﬁabin@lu&h@ but not limited
scope of this invention. The term"salt(s means aci d

to imgpungamednlalerdi diresied 41 Yasonoraged off the indpmwalenyy casgadesand) directed to

amelidfifhg inBAmmABH frédetBes. SGHch (Hdapict MElubEl Buzadd hdt Biritedtos al t s
(inner salts), i.e., as the conpound of formula

(A) mlﬁalmbmdnﬁlab&thmmeha@u GoXi® inflaimatorE thediStoRNnA@HAiRE b@ Mo limited to
ine or imdazgle rin and an .aci di c mi et

phospé@dlast%raﬁeﬁdwmtfas Jehjtors, PrénigByAcHY 4TSy el i biophamaceutcal

such (ds - Shti-tuMBN NEQYIIE fadkd¥ashe] a- ﬁl&]rltanﬂ-SCQﬁd alli eions&ykd %hemoattractant
are preferred, such_as, for exa accept abl e

proteigplg 1%159@ of étpleeglop ﬁ‘%‘f}‘@ﬁa‘{dﬁé‘el@%ﬁ" tl(grfaca%ré,san &to eculegnilat mterfere with

cell s@r@ﬂhfdnb@k@raﬁde&ﬁbﬂtbﬁs@nt ly to the toxicity or biological
activity of the salt. However, other salts may be
(B) Ihlﬁﬁfdéi of @ro@aolytlb Rnkyeek aﬁdlmg%urpm likditedted (il{hllﬁtbfsp& deli@bphil-derived
e e uri.n |on and t ,_are
sering GHieBiD PR @R E D A0 G Rt R i, e Tpr g, QUMPS) such
ashﬂupzthmmaeﬁﬁmummB1nf the formula (A) may be forned, for
exanpl e, by reacting a conpound of the formula (A
(C) Antibtid-mes iaciading bud hotdirhickd a6 Naatglcyseindhand Sntabitoeeti svakesgets of reactive
amount , i.n a nedium suc s.one in which the sal.t
e e BP0 Ut o erBE e a%m%ﬁgf‘ i Gabhaa By
D) lei)lﬁtglpogsl ?#prél?ctﬁla %pqpu%tlﬁ)n mc?u%m blugHOtb Eeﬁ to uﬁnbfltgrrsm? muco&shgenes and also
mucuSDleg@ing(agasy sushl eshexae;t(amts Mupalytivis £ and gmnoklmmm endr nono
or disubstituted group is present. Particular acid
(E) Aaddbtid therapyedutisasawich 4 keeolidh domeaaepit Kegk®y accept abl e
acid addition salts, i.e., salts whose anion is
non-toxic to a patient at a pharmaceutical dose of the
I fi.c
The (?l%ectombg{eag?%%ﬁl%ﬂ‘es%& Slvplﬁﬂ)g lcj%]n dﬁei{‘rcé\ﬁ%efgtq& %??li (g?gﬁ @‘tto a ﬂgman
patief dithertis separate nhamaeemlealb/heceanbl@ rﬁonnﬁheomdtrmusmg@emulaaneously or

seque‘flﬂﬁﬁr ng)(r:rgxgl t%léé‘nglc&r}fal{n]ﬂ% Plgléquz{xg)%g (J'El‘ ?el.g‘fc fagentt {LE le3§; ?lrg 5596}&?&& of single
agentalpfb mugipls) %eladmmlagmsaﬁownverﬁémmwmh thiesgriregadopbingfiors figrm a

phanlgaggitﬂﬁh'lﬂﬂef%‘::u\te%%uhtrb‘f ﬂrﬁ o%%l‘ftgan be prepared by reaction

e free formof t ecul e bearing the basic
noi ety with the appropriate acid, by the appllcatlon

The tg:étglﬁgl %ﬁkhﬂgsu@ Kéagiéﬂlaﬁﬁé 1}39 Hy glgﬁlﬁ iEd NP h@ co&rgbeof%'rﬂ)y so that

salts o the conp I'S I nvention can
the lommmr@pm efkeach offthy pkbynm@@dlmfﬁgtl\temwm@é coraproyndsfusedhia

combqqac-o \U'u‘@h ReahdGnibi G uh@awff&%rve&gs LONEAMStered, and so

utlon or ot |ta e sol vents contai ni ng.
that acimensarmersu%hréla@@pwnaﬂu eﬁs@lvatamn‘glttoﬁ@nmpmds tyyy combination is

contlrg%éagﬁlg@%dlﬁg gg e QJaH',ttb %ces@lrullpbfek{t %gaﬁé?lg. the free form

eari ng

A pharmaceutical composition according to the invention is preferably produced and administered in
dosage units, with each unit containing, as the active constituent, a particular dose of the compound.
Pharmaceutically acceptable salts of the compound of formula (A) are within the scope of this
invention. The term "salt(s)" means acid or base addition salts formed with acids and bases. In

addition, the term "salt(s)” include zwitterion salts (inner salts), i.e., as the compound of formula (A)
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t he base noiety and acid in an organic solvent, in

whi ch case the salt separates directly or can be
wbhioaiimssas by concentrati on of the sol ution. SoPEI/US2005/016381

suitable acids for use in thg_ preparation of such

salts are hydrochloric acid, hydrobrom c acid,

phosphoric acid, sulfuric acid, various organic

contafn@ bOR % BhiiCmaiRd, §1‘éh hop a@mﬁ&dr‘A%ynﬁH@& iAkladdetihg aﬂ&érﬁamdlc moiety,
citric acid, propionic acid, Succinic acid,

such g5ca carbo ylicragie; thageacguticalhacesREDE o, n%é%@mhxﬂ%gleﬁlly acceptable)

salts zﬁf@ Fn@fe@e@ sB&H A, foF@Jahlﬁlea&lcéi)tab[‘EerBaﬁr&ﬁ§ biafn@ BAIG iRehidh the cation does not
uenesul f oni ¢ acid, mandelic acid, ascorbic acid

contr%qe isignifieandly tq e gxicay iopiologigrl getivaty of e salt Blowgiseditiss padts may be

usefuﬁ%@am i8818ion e pEARASH &8 ﬂfaﬁma)h%'my@d during preparatlon and thus, are
cycl opent anepr opi onat e, | uconat e, dodecyl sul fate

contepplaigRaibin htsont oftee mveaewagelts qf Hiercgmpoundzf e fosmple hgmay be

formd¥Bfof Blanpld Wi fedt R la @8mpmi BEhO XfmBih RANREMAL RRARES acid or base, such
gl y cerophosghate picrate, pivalate, pal npate,

as an S%quqqa@r@oun it gglpqlaqnéuchsas ﬁppelﬁwlwldbq B Qfeélpltates or in an aqueous

medidR fdoWad By} Bophitizafi@pht hal enesul fonat e, undecanoat e,
ni coti nate, %en1su|fate hept anoat e, hexanoat e,
canphorate, canphorsul fonate, and others. The acid

Acid aditidn s sSetfokrBedobitt tlﬂ@c&ﬁ{ﬁﬁ@éﬂhﬁhvénﬁbﬁbdaHH@BHsicQﬁbx&?(ﬁbs) such as
al so be used to regenerate the parent conpound of

t he
an lmilqﬁ\}létf-ﬂgplb ﬁmpr}od}hrqqqg Og(gfl{bétltbtﬁd £1QuP grgbqs?rg aPtaFtB:H ab?md addmon salts are

the pl@ﬁﬂ&%&ldaﬂ’ﬁac@éptm iﬂﬁitlbﬁ) Clsits, 1EQ k2% WRRteanioni€nddab @B to a patient at a
onpound of_ the in

n enerated f
Pha“?%%‘f“rca‘é’z‘,’?eo"fé'&c?ﬂ‘ 729 S% F&‘Q efiﬁwi 5{f‘ffg%ﬂ1he\mnf m ta#f%ﬂr?m pf the
compaurgi are @S urelatéa b eidé éffecblaﬁ‘@ibhlﬂ@@)ttﬁe zﬁﬁﬂnUTh@dﬁlt@ého@dﬁlh@@dh%sen
nunla sol Base additi on saltsmaﬁe f.or

optima o o‘Yﬂl tHeCysiorant Rharmasesicalvg %anéaﬁ%%&for 6t e form of
apphd'ﬁﬁle@ﬂﬂnmd&@ﬁ@d auidafdinasailtasithd ¢darrposr&i df $hi@in@eritibR can be prepared by

MO TR O T SR

appllcfgthaﬁ JfSiﬂﬁ@pﬁtidﬁ@lf kﬂﬂﬁﬁn&lﬁod& r S)athiple 0 atib addididdalts of the compound of
eneri Cl

his NG B DS EPAGRe U5 S g 16 e b LSS e dne base
moietly@n vier @Ri@dus al€shobsdhitidn 615 BuiRbR sslhaﬁmmpﬁngrmé dpprdpéiate acid
T R
the bael Molktysdnd atid dhan ddgdiee satleit in@ﬁhl&a:hieahﬁaltfskmrm Hﬁ@dﬂlyd)r edn be
e o B SR DL A e e s
are hy’i‘ﬁcﬁﬂhtbﬁb el Ghybﬂ:ﬁtb,mlbakld, bhbsﬁlmﬁtc ﬁgax dutfm@fcuﬁda&tmli’]lagﬂgﬁrm afrboxylic and

ddi tj

slfof e DAY h P PP GG A 0 Y S PBORio naric acic
fumatiyacil, amadelic agd taserbic eed, hadiondd, niddeneom!fedeho, brﬂmnbsmgfomc acid,

tr [ Ly h
mandgiEi i aoRhEi mat Tt B S SRYBR PaBeE e el aitrid
benzddasitformts) bd:xﬁoitatcyﬂq)ehlamm@ildnaiaydxguéqnamaioldetglstllﬁz&e bisulfate, butyrate,
lactat%,g!%q%tlﬁgyl{rﬂ lgatcz%/ ana aCt y%gol%cgf lilegrof ortﬁgnesulttona%e nB'ceroll)'ilosphate
picra@qiiwzﬂmé,,palimmmecdmmg@slﬂﬂae 3&plheﬁ1ylproplonate thlocyanate 2-

naphthalenesulfonate, undecanoate, nicotinate, hemisulfate, heptanoate, hexanoate, camphorate,

camphorsulfonate, and others.

The acid addition salts of the compound of this invention can also be used to regenerate the parent

compound of the invention from the salts by the application or adaptation of known methods. For
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separates directly or can be obtained by concentration
of the solution. Sone suitable bases for use in the
we@emparstd on of such salts are those derived fPOMIS2005/016381
al kali and al kal i ne earth ngfgal salts or am nes such
as: sodi um hydri de, sodi um hydroxi de, potassium
hydr oxi de, cal ci um hydroxide, al um num hydroxi de,
examhlletthé Hﬁértﬂ ¥&HhsBehal6s thérﬁgéh@i%h B4R B EYeRrhtE® fror ttREr acid addition salts by
dr oxi de, ammoni a, et hyl enedi am ne,
treatnpq‘nhg{tthy] @kqjlc =1 p@xeoqsygqlwg blcarrb@paﬁer W(L_utxo@ PHAGUEeRYS émmoma solution.
choline. N N -dibenzyl ethyl enedi am ne, chl oroprocai ne,
di et hanol am ne, procai ne, N-benzyl phenethyl am ne,
Base atidettqwsplﬁrﬁr%@rmiﬁ Wit the Ferapound pishe pung sy heatig thy carboxy moiety.

Pam(ﬁmr PRERIdIAREaltd £E fh@?ﬁ&:&%&ﬂ%ﬁ? 'aéé@'{)tQMg b4 h&iﬁuon@ﬁﬁ’s 1.d esalts whose
| i ke. The base addition salts he conpound of thi

cation) i peiriaxisiio @ aftieat & @ Pharmacsatical dose oA etltatthatiike Rrapfiial effects

mher@r@ iPRdfRek Bfm bh@e Edhyhd 28 nbtvakdds skidbffsctdacritaBle to the anion. The
pplication or adaptatlon of known nethods. For

salts @wweechomepwléw be enmRstiblg with therrustpiy phargaccutispl yehicles and

adaptb €L R T Es a F%QH&I& htﬁmmsiaﬁfoﬁ mgslhddlm saél&falewmpound of this
treatment w an acid ¥ drochl ori c aci d.
5

invengjpryeanibe grepirrd by BAION b reg foiem of s aioieci i berrne g af:@ moiety with the

appropHAtk BAse 18/ tBlapplication b Jdaﬁultﬁ)nfo@ kB nArhdtRSds LFdr BdndpRI) S base addition
such that jts activity i artlcularl% | ocalized. It

salts fjthg comppounsnf dhis nvedion FPaltbethF@arﬁ? gither py.gissolyinedhe &ef form of the

moledtRd be@fn AP 8¢l nBRtyaR walkEorslqh@u®hlcHoLsoltidf bf bthdt sfn@ible solvents
whi ch adm ni stration |s di rected. Pharmaceuti cal

contagingdh ApprRrigls baggand 5plane tas %‘Pé’y%ap&{ﬁ‘g%‘é‘eﬁ peRD, ?ffbytri%t"‘g the
free fERNBRANRoREUIE Brihgd e Adid Qlﬁnetyaﬁid bh£ G A8 Sanid @IveXAitich case the salt
powder s, susEenS|ons rays Ehalants t abl et

separ@ﬁafilgep%%r can, RO R 6 entiatiop e aqlvtyms%ﬂﬂeeasmt@?? fjgses for use in
the pﬂeﬁeﬁ?loﬂtdg fllth sag I8 GRTthed asm@g ﬁroﬁmmla&l hIRABe lﬂﬂﬁﬁakllsyltsrmununes such -
ound i n_Rem n's armaceuti c ci enc
as: sog{y) hygHfi godiym | hchgrg‘?eoﬂotawm i Cé@ruffr Wﬁrqxrd%d@gﬁw@ hydroxide,
mhlualn@dlfoarde IRigResirh Bedrd@, ethehydrdXidel Sifimoriid) @thy RAGIAIbe, G}Hﬁhethyl-
R NI —
dxeth:biolﬁﬁﬂxi'&?d ?IbFM@Ndﬂehg@ﬂ@ﬁ@ml Jge amlw{mﬁnerrprpémﬁ@es trfjsﬂly@roxymethyl)-
. po -l actjde 0 Jjposones, an
anﬁv%ﬁﬁgﬁﬁﬁwg y&ﬂ@“@&ﬁ%ﬁ%&ﬁgk @@9“6 i ntramuscul arly
injected by a techni que call ed subcutaneous or
i ntr provi de continyous sl ow rel ease
The l@]se # OSHJFSSO g? g?m}?oblpd {‘: g'lésr nyentign can elwsussé) 9 gﬁ&r@rate the parent
comp}?ﬁl{i‘l @Dﬂﬁ@@%ﬁkﬁdﬁ&ﬁorﬁkt&()mbe b ttter dpplizagidn of adapaKedrpf Brovhymethods. For
iltration thro ug bacteria retainin ilter, or .
exampli 5 PR oG Py PP ORGaNPTRHEEE frgp Hefrbast adbion sats by
treatridn€tvith @n s0id, eq., @pdipanddriciacids whi ch can be di ssol ved in
sterile water, or some other sterile nmedium

i mredi ately before use. Fornul ations suitable for
In prae€i&a the@ompsiad bt pashit invaitibaisi adminieaasin fagtimblesfbin@ikgion to patients

such {'hgta&s a%tri\gtyl ip pa?ticfu?arrlr)plocalized. It will be appreciated that the preferred route can be

varied depending on the site of the condition for which administration is directed.

Pharmaceutically acceptable dosage forms refers to dosage forms of the compound of the invention,
and includes, for example, powders, suspensions, sprays, inhalants, tablets, emulsions, and solutions,
particularly suitable for inhalation. Techniques and formulations generally may be found in

Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, latest edition.
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suitable to be adm nistered nasally or by inhalation
to a patient. The fornulation may contain a carrier,
wo mos/1ipswder form having a particle size for BXEDP1085/016381
in the range 1 to 500 mcrong_(including particle
sizes in a range bet ween 20 and 500 microns in
i ncrenments of m crons such as 30 mcrons, 35
If destFbd b for mbleCer ?ecnv@lat trﬁp i6n, E{é cBhibini meevmﬁfo@mpm@ed in, or attached
carrier I's a d, for admnistration as fof exanpl e
to, a fpweeease %pﬁf@gﬁed&ehm shatems sephap biocompatiblgehiedseradable Rplymer matrices
(e.g., gbl}/ lsl&ItlHé é@é@co@iﬁe)s hﬁo%ﬁ{ek Vifid hﬂ:%ssgér@srktnd sfb@ﬁtgwoaglj/ ans
. u for aerosol admnistration may pr epared
mtrar@éeldatrbﬁ lnlgctpd)bsc@wémus 6dllgd suhsptapreys @mﬂtrmw% dgpat ta/Rrpwde
contuWoh!‘sl&w ifasd Me%ﬁl‘ﬂgﬁrﬁ(s‘s‘ﬁﬁ QtpgnodWIZ vk d‘?ﬁ’dn &l ¢
feasi bl e neans for effecting I nhalation therapy by
adm ni stering a dosage form of the conmpound of the
The cB ociﬁ"lﬁtma& RNEBL &t%lzed\cf&@kmﬂg St@Qﬁtrzltf%}{ ?Aréugﬂfa b@&&‘iavr@tamlng filter, or
redient(s) in the conpositions of the invention may
by mmomng é@nh@nwe@té inghe form ohsiertiprelidicomposifions which can be dissolved in
sterllé RAECHH SRk Gfkr fdpd meau&%ﬁldlﬁafy%efokevlﬁet 0 obtain a
desired therapeutic response for a particul ar
conposition and nethod of admnistration for a

FormP@fidrS @ﬁuab{é féﬁia@a@ bechcHOS mnis@a&h nle@s BIIRRAS thseakedh a form
patient therefore depends upon a varlet% of factors

suitableyie|bg adrigistered ngeadly oe lflhfé?tzﬂaém patiept; Thecformulation ppay cepfpig a carrier,

in a pBdR 45| hz?vtl paftitle 922 t6MNKRadBIS id @elradlpy Aol 500 nﬁkfrons (including particle
treat nent, e etiology and severity of the disease,

sizes tr’r?efa’ﬁﬁtqe%‘f??“ 20 @80 micsPns inCEFAENtSs ShX mickns suckifg g gierons, 35

micrdn§l€tc)Y HifitaBIR ForRRfaB By HefeiCRE BarA&tit ¥ Bquid) %r%dhﬁﬁ‘sttratl&ﬁets €Sr example a
of absorption, netabolism and/or excretion and ot her

nasal Fpray o3 nAspATEDS tralufigaqueas oppily wlitieryRIdisriaLvedperedipny Formulations

suuam@fbe BMrbsdNadRtfikttitidh B¢ 6e fne AedRtdrERg td crdm%nﬁ&{aﬁm@ﬂhods and may be
di vi ded doses to about 10 gg¥ nore_ particul arl rom
%r

dehvg%\mth gberﬁ}bergp@utme% lvg}}dmd f gqamblg mepxbslfphqffe(]'ty rfgrlalmlatlon

thera mifistéhglaQloddd® fFBh-of HR\BMBSund BF BB BFest inventh. dai |y
oses can also be appropriate. The daily dose can be

adm ni stered either by neans of a once-only

ActuAAdbdad 1BVd1 91 aBtivel iRkrédiéht(s)h MeQbmPositidnd bethél RS&Eidn i be vaied so as to
of several smaller dosaqe units, .or bX means of the

obtaif ) ARqYPkOt AahieHTEs e PRty (aee) et fo @b aBalssigd therapeutic response
for a paaﬁ&mﬁ e6MpJIRIN kit AEtHE SF. admmstra@mem pgientok sélé‘dtéd\/di‘)sage level for any

gredient in a co ositioQ be. v rled
partcy o pATEME B PreEReade P&ﬁ&‘i“i‘ﬁf S ficters inclidig the dgﬁfr‘f?‘gmr@eunc effect,

on théIRIRYE a&hidisiration, eahaddirel ducdtivh Ofisdaymens eheastislogy id severity of the
. do a%e forns can be adnlnlstgred at abq$t t he fane )
diseagey i‘é RN FORY RO ER SXaNFIANS 285 HIG P8 2pY RRYTASHPT GrqR active
ingrediet §8&a6HabkdipthdEtabdismRhd@biextRtotiagiotiRefatddsr apeut i c
effect. Sone patients may respond rapidly to a higher
or | ower dose and may find nuch weaker mai ntenance
Total @Qmsadﬁﬁélﬁir@oulﬁﬁ fof Qnishﬁﬁenﬁ@{ ddafitiSered to APAYeddén single or divided doses

to abtht ;fggo Sar téegpagtg::l/lﬁtblégr %a&? L eah@@m 5 atftlt h?pzrlrtlcu rglffrom about
10 m@PyIHo GﬂgOEb@é\ler theder dredv&mtislyofosega@malpﬁwetdppmb@rte [Tht H&tdose can be
admilligterg(? gﬁ'new.)} rl;]lgalillg ofs a{a nce- gnly ag‘rmmstrgtgon 1}1 the fo atf a smgl% dosage unit, or of
several smaller dosage units, or by means of the multiple administration of subdivided doses at
predetermined intervals. The percentage of active ingredient in a composition may be varied, though it
should constitute a proportion such that a suitable dosage shall be obtained. Obviously, several unit

dosage forms can be administered at about the same time. A dosage may be administered as frequently
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it will be necessary to prescribe not nore than one or
two doses per day. The fornul ati ons can be prepared in
wainios/1d3gage form by any of the nmethods wel |l kpomisions/o16381

the art of pharmacy. Such nefghods include the step of
bringing into association the active ingredient wth
the carrier that constitutes one or nore accessory

as neée@ﬁfﬁq loRfef ®-oblath EA&IE th&ﬁfeuﬁ@éf?@é{ @Bl'nQ Patiefits thal E&B&‘qugpxdly toa
by uniformly and intimately bringing into association

highey pralowertdogeeand ey il Enich weaker qum@%gﬂsﬁ aslequagsy Forjqther patients, it

may B néb36Rly t%QJa{/éjloﬁgafeHl %ﬁm@ﬁts QQEJ}ate%ﬁg td H&Res 159} day, in accordance with
necessary sh apl nfgce ro uct Experl nent al

the pm@@ggpleréwrs@é@pp aﬁmw&ar PRSH Noesdthopspyigg thaty & gther patients,
it wilf l%rne@ég@iry %%p?&cnb@quﬁﬁﬁtt%%ﬁe & tf0dbiS Periddy.degr ees
| si us; denot es room tenperature (from22 Cto
26 0. Abbrevi ati ons used are either expl ai ned or

The fSlQr[u'iaQi%ﬁ’so&lg bt Prepatad AN Yo S HORA B%' RSoftIR MARodS kell kvl iR the art of
he art. The invention is exenplified_through the

phanmsy 1S90k Fgthegedngivdeghe stopqfbripsneRIoPARATIEINY adyp ngeediegt with the
carrie® thal\&nbiithted e 6%@#&%&/&550% ApfNiehts h kéﬁ}aﬁ‘ﬁl)c'f(?rnﬁlﬁhons are pr;cjpared by

err - but oxycar bonyl am no) pr.opi onat e ( Schene i Compoun
un1f0131)11y g@xhx@ﬁ@atilympgwg into association the active ingredient with liquid carriers or finely

ivi r heddr chenme 1,
e et

(terf-butoxycarbonyl)serine (V) were dissolved in 300
ExpeRimefifalacetonitrile. 107 g (O. 493 rml) of di-tarf-butyl

di car bonat e and &22 nmol
MassADRCHPHEPR wem%@)w}’lﬁ% éwmmwfd %ﬁ%alﬂafefe gemngrRgures are given in

degreBd E14(E RWRnciés rbéi ebniperabud®@ohEITPE iL1CE APvRN A @R tused are either
after which the solvent was renmoved under reduced

exPlaW%Q"s‘Eﬂ“QSPS%I‘Otcﬁgom CORYENHRRS toroRR ! ‘?S’p‘“ ¢ o0 nL of
ethyl acetate. The organic phase was washed with 500
mL of 1IN HCO , dried using nmagnesi um sul fate and the

The ipyegtion is cxempliied bropgh @‘eif‘éﬁ’ﬂ‘@%xﬁﬁ‘aléf' reduced pressure.
23 g of acrylate 2 were obtained by crystallizing the
resi due from 200 nL of heptane at -300C and then

EXAMBLES i ng with suction. The nother |iquor was
concentrated and the residue was di ssolved in 140 nL

of acetonitrile. 3 1 g fREphRATION)] of di-tarf-butyl
di carbonate and 1. re adde

(10 mmol ) o
SY‘AF%SérOfWQ‘YMWW@“H%gﬂml)ﬁ@a‘f’{f&(ddt"’"&b“t@‘ﬁéfrb"‘Q'lﬂm“?)ﬁ’é’l’lona‘e
sol vent was renoved |(scﬁéa@qoc@\ﬂ@rmmg) resi due was taken

up in 500 nL of ethyl acetate he organic
Scheme 1

0
Boc2
AN O
" omar
o Ao
o}
1
2
AN
¢ I

o¥e -

I N o N enantiomer separatlon

S JL
CsCO,, CH,CN 0" N ~
Ao ©
o

A 4139

Methyl 2-(di-tert-butoxycarbonylamino)acrylate (Scheme 1, Compound 2)
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phase was washed with 400 nL of 1IN HO and dried over
magnesi um sul fate. After the solvent had been renoved

wo mosacises a further 31.5 g of the acryl ate 2 »eT/852005/016381
obtained by crystallizing fr@mheptane. Yield: 54.5 ¢
(0.181 nol) 79% Enpirical formula CL4H23NO6; MW =
301.34; M5 ((2M)+Na+) 625.7. 1H NWR (DWVSO 76) 1.40

50g {(_)52'28 ilx%l)'?ﬁr fter:t:" bZt%xfcﬁvbogylﬂmneQ_)&@ré SissolvelTlin 309 n%.gof(a%ctoﬁitnle 107 g

(0.493 amt)lof/dlprhréﬁyqyl qicarbongiprandiy64 & fdZepob of 4 dimethylamgireipysiding (PMAP)
were Q&H@X | ﬁ)@‘nﬁﬁhremag Qt'u?é?laﬁ ﬁfogﬁgﬁﬁ@at&e QQ’HEQ[U Mr %)uc‘ﬁ tl%@ogent was

acr y at e wer e m xed
remomqiﬂmsler(gepdugedgmqurﬁ aslthe @plﬁgp wafdakep up g %)O(Igjgofpt}'ygeqe)ateofThe organic
phasec\?a%'v&égﬁeg it 308 it ora Qv N, Qﬁecﬁ%ﬁ% gﬁésidn?su‘l‘ﬁfe%n@dn@ %F%aﬁ@ Solvents

he m xture was stirred

were mva yrdesigdpced pregiieh 23 gof rasylate ar“@crgqﬁ)tqweéé)é |cgaﬁ}hzwa ¢he residue

from YOFRE Af Reptdn8BS 304 dAd U FlKbrid2QWitH RBFonO The ﬁl%ﬁl@plll&u()f & concentrated
The conblned or gani c Ehases wer e_evapor at ed and

t he
and thedeyi IO AR SCHYFR GmCE AL AvEanIEHe-o § Qhl4g SlonngS Phigriabuy! dicarbonate
and 1%@(@@%@!)%? DPriARLBG hdded: Rferhe(riiRbe l%ti bEQﬁe@t%& @tr 508C for 8 h, the

were obtained. Enpirical fornula C25

solventpyas sgnOVEASin g and e rosidusygs faKET YN éPO 91Iré)f éwalrﬂCFtaﬁe% organic
phasd vz RBRd vith @O0 RAWT] MHE) ard¥gie VP ﬁﬁﬁ@sﬁﬁl@)ﬂ)fatmm& solvent had

am no ester 3 was prepared fromthe correspondi ng

been oy 8 Va0t el St A e EBUS SUCTF (PINEH BTy SHispa from heptane.

Yield3§43 g @NfB134dD) 7d%' Eﬁﬁﬁ&al MrmR&N ALY M. WPL G0 LS4; MBS (2M*)+Na+)
ases such as Chlrakgak AD (Dalcel)

chiral statio
6257 AE YRGS Gef) 11406y 1F &> Hl6 ) iR . T $Hbt ¢ he

enanti oners were determ ned by anal yti cal HPLC such as
Chi_ral pak- AD-H (Daicel) 4.6 x 250, 3Q0C, flow ratge
Methy| @Wnphe%‘dﬁﬁztlﬁ’ﬁ'ﬂ@'r)%ﬁ‘l"éz (‘PFQEPRPSQ’FY‘BRP‘E‘YBVHP??&‘PB‘%’P“ (Scheme 1,

Com, ﬁ@;ﬁ@thylan1nopyr|n1d|n 4- yI)-I
ndol e-5 carboxyllc acj d Co

% gSchene 2 npound 8

4.96 g@ﬁérfgmtzlm Y aé%l%l Weimyed Wlth 5.6 g {33 mmol) of 2-anilinopyridine and 32.16 g

(98. 7I2nu£3(1:g&tceylhrg a*:g;a&rfﬁ %0 mrw%dg%mfme We;é ad@&t ahd Ak D WdMBtirred at
) nmpound | g : no 0 . . .

45°CRor2 iy e PR ek s %ﬁ?fﬁ%éﬁ% e atjctlaﬁﬂﬂéougt* Kiepabarhf eerashgd 3 times with

100 ¥, pditi&H3.of a@tonfdrilé STHERbIbIAE] Hig EdﬁWef‘deHPdﬂté’cEand the residue was

chrorFaoRFeRIA o1 31 BRI lol.qhqﬁégc‘}fs{msvgﬁr SR8 O BL G Pppaere

obtaikdACEMBIAEA] f&MuBa,LH:i N0 M. WieadTd .56f MSi(SitHH) Wad.2.on.
Crystallization occurred

Separation of the enantiomers (Scheme 1, Compound 3(S) and Compound 3(R))

Racemic amino ester 3 was prepared from the corresponding acrylic ester 2 and then resolved into
enantiomers 3(S) and 3(R) by means of preparative HPLC using chiral stationary phases such as
Chiralpak AD (Daicel) 100 x 380, RT, flow rate 300 mL/min. The purity of the enantiomers were
determined by analytical HPLC such as Chiralpak-AD-H (Daicel) 4.6 x 250, 30°C, flow rate 1 ml/min,

room temperature.

PREPARATION 2
Synthesis of 2-(2-Methylaminopyrimidin-4-yl)-1H-indole-5-carboxylic acid (8)
(Scheme 2, Compound 8)
Scheme 2
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spont aneously when the solution was cooled, with the

crystallization being brought to conpletion r)y
wa@dnstism of a smal |l amount of heptane. This resnUs®ds/016381

in 128.24 g of crude productye (yield 90%, which was

reacted wi thout any further purification. Enpirical

formula COHL7NO3; MW = 187.24; M5 (MtH) 188.2. 1H

NVR (DMSO-4) 1.22 (s, 3 H), 2.80 (s, 3e amd@e]io s, 9

. 539 (4 J =96 o, 1 HhoT. 59 (dILY: JEor L5 0RO

H . [4- (K3 qelhhxye!zhﬁl ) d| N~ 25y et h am ne

(Scheme 2° lfnd|7) 1.22% mml) of so ||

di ssol ved it 100 nt of absol uté& éthanol. 5. BNg

mmol ) of nethyl guani di ne hydrochl ori de and 10 g (53

mmol ) of kedtiet hyl fmi no- 4, 4- di met hoxypent - | - en-3- one
(6) were a‘ﬁfd‘é@ t o4 , While stirring, and
t he whol e¥&s heat ed fIMfor 4 h. To term nate

the reaction, the ethanol” was /e»vaporat ed. The

resul ting product 7 was used flor the subsequent

reaction without any further purification. Yield: 11.5
1- Dugetbﬁsmmm,z;-dﬁmmﬂypatti1van)3-oﬂm'blreimeal cﬁmpcmnh a)

100 g%%vé@_'\%g% B,fl\c/iljrlgetb%xylgb h%@ g'gr(ass{;'l)reédl tpﬁetheé wit 9?' g@ (% 7?_61101) of N,N-

dlme@yl?cﬁrméﬁhdelhme:ih}lﬂketal (ﬂ).it 12D°© fof 48 h. Tte(rtthandl fbmed8n 848 rdadtion was

remoy_(f_d cmf&ugu%y %%‘P%){éﬂ 18n )ngﬁ%ﬁé)% glnstﬂkgﬁxb é%#galléz)atu%n <§curred
spontérikSusny’mhén thé sol}]utlon gvta; cooled with the Cry_Stle_llZTthﬁé)?Eg brorl‘ldght to completion By
I ERIMEE T T M TR, T A .
was req@@dwithnirenafuither ifificardon. | Bmpsitidat formaja CBI@171369 MW.efl g&fQ%MS
o1} g SRR i 128 G BTl SHE B A R R TS e 1

7.59 desreNEHizcOH). i nuously from t he reaction sol ution by

means of distillation. After it had been cool ed down

to 100C, the reaction m xture was poured onto 200 nL
[4-(1,(1#Dih1eﬂmaynlhgﬂnjyuandad 2-yllmethhmafnedfditne 3, Comyiotid 7)
1.22 %&gg"e‘%}lg gft 589'181;1 was glsaol%yeglrj OI(%O? rglL éﬁ zl(l:})lé(t)lute gtha?ol'f % l(JSr3emmol) of
methﬁlgﬂﬂf(&hhe\/l&droﬁhlbmdzraﬁdi 10§ 53amdol) biel ﬂmietlsl‘amlrﬁs4 4hdamatiax ypent-1-en-3-

one (QEYC‘H(Q z(l:(}d &j tot is solatlon wﬁr?s 1Vr\rqntg '&‘?ﬁ vglli] (fe wz(ljs-l;te?]te& gtqgﬁ xc?r %h To

PACT™ere coneehtra
termings thp m‘actﬁotedhe bghmm mes ofpdrhtad [The esultivg pgdwphyas used for the

subse%;oce:;l?nﬂeﬁc?t{ogevﬁﬁﬁg bgm%%ﬁ Rﬁ hgaug% 8\0 51561 l%sg(, %ﬂ%ol%hr&ét%%LEmpmcal
formiNiV/Ry H, B> MBY . 2199324( KIS (M+|I'D 19%2. 9H NMR (DMSObds) 1.45 @) 3 H), 2.78 (s, 3
1.3 0 gufio 7 @y g g fy fy By iy oy =49

8.38 (d, J =3 Hz, 1 H), 1185(S 1H, 12401260
2-(Z-M%{lg'ia’miillo&imiﬁml)'EHlindole-5-carboxylic acid (Scheme 2, Compound 8)
5 g (25 mmol) of [4-(1,1-dimethoxyethyl)pyrimidin-2-ylJmethylamine (7) and 3.85 g of
4-hydrazinobenzoic acid were added, at room temperature and while stirring, to 150 mL of 50%
sulfuric acid, and the mixture was heated at 130°C for 4 h. The methanol that was formed in the
reaction was removed continuously from the reaction solution by means of distillation. After it had
been cooled down to 10°C, the reaction mixture was poured onto 200 mL of ice and adjusted to a pH
of about 5.5 with concentrated sodium hydroxide solution. The precipitate of sodium sulfate and
product mixture formed was filtered off and the filter residue was extracted several times with

methanol. The combined methanol extracts were concentrated and the product 8 was purified by
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Synthesis of 2-{ [2-(2-Methylam no-pyrimdin-4-yl)-I
H- i ndol e- 5- car bonyl ] - am no} - 3- ( phenyl - pyri di n-
WQ@ 20054 83%#400) - propi onic acid (A) Scheme 3 PCT/US2005/016381
2-{[2-(2- Met hyl am no- pyri m dijn-4-yl) -1 Hi ndol e- 5- car bo
nyl ] - am no} - 3- (phenyl - pyri di n-2-yl am no) - pr opi oni c
acid, nethyl ester (Schene 3, Conmpound JO 2.9 g of
means bﬁﬂaﬁh @tﬂ@xﬂ&tbg}?fy (@ﬁzcia /dthbd) : 1wlad dJ ﬁssgcmy%ﬂ E u&ql mmula

di oxane _and the SO UtIO

lﬁwnl&(bezL N PR8-28 MSMrtRred- é\eHéVMBdQMSOa¥69%P5 %?Hﬂ%’& fo (s(b), 1
H), 7%\6 ur—es M29 1) ‘rw&emmoszsqmms mom{s QrEped, oty SHANCH), 8.30 (s, 1
hen stirred for he solvent was renoved in
), 8\35&416 %lﬁésﬂoﬁésm@ ﬂ%ﬁ%hz%(sm 13- m of DWF
(solution A). 2.47 g (9.2 mmol ) of the acid 8 were
di ssolved in 50 nL of DVF_and cooled down to 00C 4.21
g of HATU and 6.4 nL of BFAAKlE & added. After the
SyntHEb%BﬂI-?[ﬂ'@-@[é@Whnﬁ& Eafl_rﬁﬁiqmat-yl QE-ihdle- %m%d?ﬂtaﬁﬁno}Lj-(p%ﬁ/l-pyrldm—
|l owed to cone to and sol uti.on A was added. The
m xture was stirred?¥rampormepianic iid e sol vent was
renmoved in vacuo and the repdghe was partitioned
bet ween 300 nL of a saturated sol ution of NaHCO3 and
300 niL of “®th cet at ef” The @ eous phase was
extract ety IYES Wi th ortions of ethyl
acet at e jang t onbi ned orgdni ¢ phases were washed
with 4 f a\sa'ﬂcurat ednsONGE T onciof NEERTU. OFhe
organi c ph oWas dried with ragnesi um sul fate. The
sol vent stswere renoved under reduced pressure and the
resi due wa chronatographed on silica geI usi ng 1: 3

hept ane/ hyl/ cetate. 1.78 g (55% e ester
was obt@ irical forrrula CI v

521. 58;

522. 2. 26 - u t yI AN NerNgYHrNeOR q,l n: 4
H i ndol e ear a NnO}—B—(‘phen I-pr yl
0) - proplonlc aci d (SE ne 3, Conpound A) g X

mol ) of the fethyl estéf JO were di. ssoPved in 200“'111_

of methanol. 1nL of 2 N aqueous NaOH was added and the
2-{12rf2-Methdaming-pyrimidiach-wi- 1HGB‘?ﬁ1‘E Erepehopylirpminog3-(phenyl-pyridin-2-yl-
amin6y- {n%bxohfbeacﬁphiéﬁ{}i &tmgcﬂaee@ e&ﬁmﬁ@ i®d, the residue

di ssol ved in water and H was adjusted to ~5
29¢ Gfs'ihﬁé epandigiei f 342 (D Were ﬁBFPIYFF (pPof dioxans apdtdig pelptipy was cooled

downl2b 8€0. B0 2! & A¥RBECE inldiskbRdw&E fiuRA G rvashath¥d furd@asllowed to come
After drying under reduced pressure of about 1 nbar at

to rogqtgmpergtugang wag tham stirred el hy g s9jveprwas franoyed i vacyg She residue was

takenl UpQh @(5 & og ggﬁ* (sb16@dn A2 .0k @ £R8IRINHRcid ¥l Wike dissa¥éd 2350 mL of

(M 1H NVR O-4) 2.95 (s, 3 , .
DMF gné gooke wPﬁ? O°§ ﬁ)'z’l gaf gg:l‘y apg 6(4rﬂ‘L g_f I?_];E’A L) ggd_ed.éfgas the mixture
had be&h stitredDt,0°6 f#QA5 mikutesit WAk alfowed to @nQo RT and 1R A Was added. The

mixture was stirred at RT for 12 h. The solvent was removed in vacuo and the residue was partitioned

between 300 mL of a saturated solution of NaHCQO; and 300 mL of ethyl acetate. The aqueous phase
was extracted 3 times with 100 mL portions of ethyl acetate and the combined organic phases were
washed with 400 mL of a saturated solution of NaCl. The organic phase was dried with magnesium
sulfate. The solvents were removed under reduced pressure and the residue was chromatographed on
silica gel using 1:3 heptane/ethyl acetate. 1.78 g (55%) of the ester 10 was obtained. Empirical
formula Cy0H,7N-,05; M.W. = 521.58; MS (M+H) 522.2.
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H, 7.13-7.19 (m 1 H), 7.22-7.38 (m 5 H), 7.40-7.48
(m 3 H, 7.50-7.55 (m 1 H), 7.57-7.60 (m 1 H, 7.96
w@ bwsa3sid), 8.34 - 8.40(m 2 H), 8.80 - 8.90 (mCT/ESIP5/016381
11.80 (s, 1 H. IN VITRO TES b PROCEDURE | KK- Enzynme
ELI SA The assay buffer has the foll ow ng conposition
(50 mM HEPES, 10 mM MyCl12, 10 nM b- G ycer ophosphat e,
2- {[2%2 H/Mt 1&:{19:8 Igthl{i%h%ylpxgl JNPS %Qrbogyl!'Mnna Eo% S(gﬂ_%gggﬂﬁﬁn-%yl-
ammp)-mpawatcua@w)(smeus 3t @@npqymlr#bund in DVBO (fi nal
20¢g Wffﬁﬁﬁ) ?Eﬂe%tﬂyp Y@llb we% do@solvyﬁﬁ 206 ﬁlﬂ%f ReRGRS! ulrlﬁﬁ OY\@ Weclqueous

I ncu at ion enzyne and ound f
NaOHfrivas adAelnblmdu tnmigfurg Yd SATITFﬂ Yro@p tepyipaminre fps Ip@\flek El;e solvents had

been E\Qgtsr’atgg tﬂeﬁ@gﬂerv@ats ﬁ)ssoléeq lmtell DRURATH QR daRisted Bo 19 ﬁku%rﬁc&aturated
tion of anti- pSer32-pSer36-1KB Peptid -antib

solutipmef MatPOn Tl@rresnlzsmarpwmame whsitsresroff and waghed iwith@aias o e drying
underﬂgﬂ.&&l prleﬂ eddoai fcngz{r a9£b°@q f]9§ ?ﬁduglwﬁgwp)éleﬁﬂ oMé Q(I:l&] Q’was isolated.

t1on o streptavi di n-H ation

en |
Empifiesl fasmeld Cof@%Ond Y. I"F9507AQCM§ 15 (Mt SOSTA/H VR, (M Bt 2,95 (5.3 ).

422196?&%1@3‘ !ﬂss@ﬁﬂ(étpﬁ) %QbUtG'ﬁrldainl‘i’) BQQ%%'(B% 690 7.10 (sb, 1
oneter. The results fromthe in vitro profi are

H), 7§$r8\ﬂ,ﬁ (nn! Bx128-7138@ ). FrHbT-48 (m. BiDy Ha0- (IErﬂzlglhé 7-7.60 (m, 1 H),

L1196, slescrisbgs 2aboy g0 — Bbo a1, 1Y ATdd. (s, 1. conpound of
7.96 orﬁuﬁ la (A e§ﬂ| glbts a 705?d |ﬂ\7)(12 (EI 47.5 times

greater | KB kinase | C50 than Conpounds (B) (C and

IN VITRO TESTAaedc¥pURE This data denonstrates an
unexpectedly significantly superior activity for

IKK'@G%B‘UEH $4) relative to Conpounds (B), (O and (D)
N VI VO TEST PROCEDURES COMPARI SON BETWEEN CQOVP

OUNDS A
The aﬁaﬁlDbB‘fwﬂla%Be folgwing gogeaition (3t BYSHERES, 4 mM Mglls 10 mM B-

GlycetbhBiphhe ANANIMikRcyshf-LIRaD, 0 0B NTES), S nNI DTTH.| ammat ory
di seases such as asthma and arthritis. |KB kinase

The IKKKS)yrheSpré fA€atio R MM E4iBkdad : Qi WoukPmade PRepaftiby)Mis@skt &mpound in
DMS(ISIF(ﬁrlTaI?> cgr}/cer?tration in well: 2 %).
The assay procedures were as follows:
Incubation of enzyme and compound for 30 min;
Addition of ImM ATP or 50 uM ATP;
pSer36-1kB Peptide (Substrate): 40 uM;
Incubation for 45 min and Addition of anti- pSer32-pSer36-IkB Peptid —antibody;
Incubation for 45 min and transfer to protein-G-coated plate;
Incubation for 90 min followed by 3x washing;
Addition of streptavidin-HRP, then incubation 45 min followed by 6x washing;
Addition of TMB and Incubation for 15 min; and

Stop solution and read using photometer.
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broad spectrum of inflammatory agonists. IKKis a

mul ti subunit conplex that contains two catal ytic
weupenidsss | KK-1 (al so known as | KK-a) and r KKp@r/(s1089016381

known as I KK-b), and the regdlatory subunit |KK-g.

Gene knock out studies have clearly denonstrated that

| KK-2 or I KK-b subunits of the I KK conplex are

The rEs%ﬂéJfr&ﬁ ehefiR Vit rdfiﬁné‘%'sﬂcﬁ;d if ﬁ‘aﬁx I gtlzll)w known

pro-i nf Iannatory strmuli including |ipopolysaccharide
(LPS), and IL-1 b. AccordiAgPlgl 1KK- b-deficient cells
are d Frat oot T Rikand i

respanse tComppuider tiinor Hesctmddi s fagt or Hlsphd)( TNF
or inferleukin-1 b (jL-1 bAMATH houSe biSGHMnﬁd@ﬁ ng

dat a hreve—aF=o th‘vw:Fh:a:E(r{H—f—HH& =AY
in tHe—tung B inhibltod b0 adp

- =, — T

domi nant _neg®tive fdrmof 13Kb (Adv-IKK-2 DN$ Thusija
sel e ffrve 1nly bi tor |pf TKK-Bzgwoul d npt onl yielge of ]

18 P | +. P T

suabetooi o underStand
rrechanl SnB regul at i ng NF- kB activation by these

i e SR B ISR ERGRY B ol RO e ol ivis

705, 4/W25|'hn5:@7['§ @iasl gr(aiﬁér I8B ahxﬁwmumd(tcﬁ)pouﬁ By, &t) a(ljld (D), respectively. This
scription Co used as. ha )
data (ge TopEREs %gneﬁpf:’nggg' \'ﬁggﬂy $HPIIRr f58 t)éﬁ)a %P%P“d Gakglative to

Compolfid3uBl) (Chadi(py.r anasal route. Intranasal drug and
inflammatory stinmulus adm nistration: Mce are
anesthetized in 4% isoflurane gas in oxygen. A vol une
IN VI¥O Z‘Esmpnecmppk?msd:(bMPamsONQEETWEEmcmeNMAa(ND B
allowed to breathe in the s enS| Bal b/ c fenal e
NF-kRipquced gege grRigssIRR cogfribyiss S’Wé‘%éf ? Bar‘h%?’&FdP Q& inflgmmatory diseases
such msma/&m/m{ﬂ%@ B ki AR (RIS if P e&;v@xrgm\g%mt 55 e aktﬁqtlwbmp KB by a
O image mce, they are anesthetized with
broadiSﬁﬂquﬁkogﬁé]amaﬁwwﬁm%um ferinis delivered i.p. at a
dose of 150 ng/kg. 10 mnutes after luciferin
injection, the animals are imaged in an | VI S200 system
IKK i X@nwgeh)mt\mmhleatmh@nmm taecalybic @anné‘s EeRtl (elplrpwmners IKK-o) and
I r
f‘gl S%r%(lgé\%# %stellh%(nﬁ)l%ldgtge %‘Fﬁﬁﬁ)ri%ulg.\?lﬁ KK hta}%r}%zléélgckaorl]la studies have clearly
demonma&dmlaalt KK 2 908K -frsebudits eﬁhé K amdalaxrmgmeqhmeu foriNFGKB Bctivation by

all known Ie)roegﬁgrr?rplgtgry lsjt?rtnﬁl mclng’mg Plpopolysacchande (LPS), and IL-1B. Accordingly, IKK-

B-deficient cells are defective in activation of IKK and NF-kB in response to either tumor necrosis

factor alpha (TNFa) or interleukin-1p (IL-1B).

In house bio-imaging data have also shown that IL-1B-induced NF-kB activity in the lung is inhibited
by the administration of a dominant negative form of IKKP (Adv-IKK-2 DN). Thus a selective
inhibitor of IKK-B would not only be of great interest as a potential anti-inflammatory agent but also as
a valuable tool to understand the mechanisms regulating NF-xB activation by these inflammatory

agonists.
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1-2 x 108 pfu adenovirus-NFkB-luciferase is delivered
intranasally 3-5 days prior to stinmulation (i.n.) with
wa@mosniidsaymat ory stinmulus (IL-1 b or LPS). Anipel/8SB0&016381
dosed i.n. with 0.3-10 ng/kggof conpound 30 min- 1 h

prior to challenge with 0.5 ng LPS or 50 ng FL-IDb.
Animal s are then imaged once or several tines fromlh

A. Mﬁnﬁféggegfephﬁgr M%Aelém@i ory stimulus is

adm ni st er ed. The results fromthe in vivo procedures
Methedsemplpyedior mpgse impgingstadiestvgthdfonmenmsbidn @nd Bempgygd (B).

Conmpound (B) on IL-I b-induced NF-kB activation are

ihqyggcr} iofi gures 1 and 2. Wile both conpound
Gene?nhi |tlglg in a dose-dependent manner NF-KkB activity,
Com;@gnqyomq@ us(eA)as gmmel&;d§gs‘pg§xqugp 1@@.2%6@Wn\§p ithPB$, and were dosed through
the infShsd s 88 ED50 around | ng/kg. C. Pharnmacokinetic

Procedures Mal e Hartl ey gui nea pigs (450-550 Q)

previously sensitized with oval bumin were used for the
Intrarfd €1 SFuFlaR@ ISR AforCRRRAKRImInRGich: IMick HRAnAMLGRIAS % isoflurane gas
_ Nanom'l I 'ed suspensi ons of Conpound (A) and Conpound )
in oxy@n. hevotumposfedd Miia applied 40 eachaietel] andnibe inligeaare gloveed to breathe in the
Suspegsigl}, 0.03, 0.1 and 0.3ng/kg. One hour after dosing,

ani mal s were euthani zed (Euthasol), and 1ni bl ood

sanpl es were obtai ned by cardi ac puncture and

. in o !  Plagr 5

Bl o e B B o AP S B e frac reporter
was igstitled infthegjang. n jmagednied, dreg dreanestt®G2ed witht4% isaBwanegd oxygen. Luciferin

Tl SIS AN S L B o
an INIARG0 syspgaydchofam) voitnpouediitue dlofumikesyendickpesungdsmatively, 10-15
e QA FRCHUAN A o HBIDUhh MBI,

imagddregivphe hi ghest dose group (0.3 ng/kg). Figure 3
shows that |ung exposure to either Compound (A) or
Conpound (B) after i.t. instillation of Conpound (B)

B. Diose ResponseDeterméination Conpound (A) after i.t.

fini strati i . ' . .
1-2 xralgpP%I a?)gna vérgs?[ﬂ]él&é—ﬁ:?%%ﬁ%eﬁg g?lltlgrg& 1:&‘3%?@2&% (dF%s dgi%é fossgmulatlon (in.)
with shiaflarhhabry Camplasi (- 10B) LROL Adinkas afe dweakiar. withddi- habhgkg off compound
i nhal at.i on ause 1) It js highl tem cal | i
30 migr i PRI AT H S DSt P e ] B P sRBrGR ¥ then imaged once o
severhl{nfed FoRCIAGE D4 W afte? theGRMERGHHIHY 6fhuliSis adin@ebiddy Of
Compound (A) having a different exposure profile; and

3) Conpound (B) produces reduced exposure to Conpound
The résd)ts fromiHean bivo grdcbtiuresiafe 29 ldlRIWeEd by dosing directly

wi.th Conpound S\A). . A .
The effects of Compound (A) and Compound (B) on IL-1B-induced NF-kB activation are shown in
Figures 1 and 2. While both compound inhibited in a dose-dependent manner NF-xB activity,

Compound (A) showed superior efficacy with an estimated EDs, around 1mg/kg.

C. Pharmacokinetic Procedures

Male Hartley guinea pigs (450-550 g) previously sensitized with ovalbumin were used for the
determination of compound levels in lung and plasma. Nanomilled suspensions of Compound (A) and
Compound (B) were dosed via intra-tracheal instillation at 0.01, 0.03, 0.1 and 0.3mg/kg. One hour
after dosing, animals were euthanized (Euthasol), and 1 mL blood samples were obtained by cardiac
puncture and collected into heparin-coated syringes. Plasma was separated from the cellular

component of the blood by centrifugation, and stored at -80°C until assayed. Lungs were dissected out,



10

15

20

25

Compound (A) is a stronger inhalation candi date than
Conpound (B) because 1) Conmpound (A) has | ow system c
wexpeswses after i.t. and PO adm nistration; aneCRys2005/016381
Conmpound (A) should have |onger |ung residency tine.
In addition, support is found that Conpound (B) is
hi ghly system cally avail abl e when adm ni st ered
blotté?lrd%l h¥ightEl @nd $648d In20P 538N BladsdidICindiofdu iR HoPd uﬁtﬁ)assayed for
ﬁ@g’nes from 143 to 284 (dependi ng on the dose) whereas
compp to plasma ratio for Conpound (B) ranges from
13 to 44 (depending on the dose). These ratios were
obt ai ned by dividing the | ung conpound | evels tq that

Key ¢jfferenrss basyeadipomanidy Ap pacseompostdiRy phrmaspkinetipprofjlss areyjiiustrated in
F1gur93%lslﬂg thé finding BBMIRWibIRk] dosdsb® @M of fornmula (A)
(A) or a pharmaceutically acceptable salt or solvate
thereof. 2. A pharmaceuti cal corrp05| tion conprising

Flgursﬁah%é%éqneérwurém dither GemponedirY) opFompeusesBLATlT bY thsilation of

Com%dﬁﬁﬂﬁ)as loMrelaid 18 CBRAPEUNBERI e Al AdmiRGERIRh AL G thdt Compound
for treating a patient suffering from or

®) l%rﬂﬂf‘léé?soft&d fremib¢ W88 0gi cal condition that can be
anmeliorated by inhibiting | KK-2 conprising
. admnisteri ng tg said EBatl ent a pharmaceutical |
Figurgs § oy alspshaiight omspoups B )uvisihs id eakr spnshidagg ff’b‘“bﬂl%ﬂ%bica“se DI

is highly sy$€mioR 1y i REEQIpEh Bigotide, Whah mrﬁnme&a @htArhdiBally; 2) Compound (B)
gmnlsterln%_ﬁls carried out to res in |localized

is a pepdpyeAf (pmpeind fshavieebiierent SRS HY P%O&uﬂeo% hCemRAwIdLPhproduces
reduded ExpoRr @ Qu@poahd @0 Meliht LA tHa isAsbtdi¥a by AbdinY diteStly with Compound
chronic obstructive pul nonary di sorder or chronic
(A) obstructive pul nonary di sorder exacerbations. 6. The
met hod according to Claim3 wherein the adm n| stering
is intratracheal, intranasal, inhal ational
Compaupd, )15 % &fqnsﬁai%l&}?flﬁl? SAAige g Cgmpswnﬁéﬁ b)) Empound (4) has
low syét€aik eXybsare PAdrii €Ahd BOhlMInistatidnt &1 20 SohpBundqaNHouRihag: longer lung
adm nistering to the patient a pharmaceutically
defey 88%i ve anount of a conpound of Claim 1. 8. A nethod
for treating a patient suffering fromrhinitis,

In adgiggrp, r51|1psf)|orq gs ta ur{‘{iI tgatstI Ienrplo&]n (h) 1in11 %lyp ?gttlarmcally available when administered
orally.

resi

The lung to plasma ratio for Compound (A) ranges from 143 to 284 (depending on the dose) whereas
the lung to plasma ratio for Compound (B) ranges from 13 to 44 (depending on the dose). These ratios
were obtained by dividing the lung compound levels to that of the corresponding plasma levels at the

same dose.
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a pharmaceutically effective anount of a conpound of
Caiml1l.9. Anethod for treating a patient suffering
wo easiicisnoni ¢ obstructive pul nonary di sorder, PCT/US2005/016381

conprising adm nistering to_dghe patient a
pharmaceutical ly effective anount of a conpound of
Caiml. 10. A nethod for treating a patient suffering

we didigm chroni c obstructive pul nonary exacerbati ons
di sorder, conprising admnistering to the patient a
pharmaceutical ly effective anount of a conpound of

1. Ci&kﬂ%&nmﬁ@ urtRempHaHaBRERMiL €8] conposi tion according
to claim?2 ghrther conprising a pharmaceutically

effective anDunt ac nd sel ected fromthe group
consi sting of a*ho i lafor, a long-acting beta-2
agoni st, an anti agents a net hyl xant hi ne

and an antl-lnflann&for' therapy, in admxture with a

phar maceuti cal | yy acéeptabl e garri er. The

phar maceuti cal conpos |o‘ \ laim 11,
wherei n the bronclggi |ng bet a
2-agoni st; the Iong-acting . - agoni is selected

fromsal neterol and fornoterol; the antﬁﬂﬁollnerglc
agent is selected fron1|pratrop|un1brﬂmade and
tiotropi umbrom de; the neth | xanthine is
t heophyl li ne; and the anti-i | ammatory therapy is
orap%@ﬂnﬁ@éu%@'alfyra@&biaﬂia'sgt <‘5r%6l$/at9fhe{=‘e%1L lular recutiment and
toxic inflammatory nediators, inhibitors of
proteol yti c enzynes, ant|OX|dants i nhi bitors of nucus
2. PrRgH& hQRHED Qorﬁ;ﬂkinbh @Jmﬁlskgﬁﬁ)ﬁ@maceliacaw eFBLNO bR of a
treating accord to claim3 further conprising
compgpid ¢f ifermule; mgalai pigtllyaseepipblercp@ier i ve ampunt of a
conpound sel ected fromthe group consisting of a
bronchodi | ator, a |ong-acting beta-2 agonist,

an
andimeHion ferFeghine apRtigpissutferngetamy ox sibiast {9ea Babolegical condition that can

be alﬁéﬁo‘rmé(ﬁw' FATBERY YKKDet@ifisink hdAfiReddy & Wid Pa®nt a pharmaceutlcally
arnaceutlcall accept abl e carrler 14. A nethod fo

effec{f Yeagopppt g}s@ema?wa afcerderrgép A8 lwherei n t he

bronchodil ator is a short-acting beta 2- agoni st; the

| ong-acting beta 2-agonist is selected fromsal netero
4. anbhermrihRdEFBYing fotfdaiid 1Bavein e @Ainistorpe it caried é’éﬁ‘@é‘tsé]élm localized
activity. oM i prat ropi um bromi de and tiotropi um brom de; the

met hyl xant hi ne i s theophylline; and the

anti-inflamatory therapy is selected frominhibitors

5. Olei‘théth}dd@Ecdr&iﬁ%Id QYBi 3 WReih B¢ ipBthblafic A FBRi@InYis asthma, rhinitis,
nmedi ataors, inhibitors of proteolytic enzynmes

chroni RbsEyGH S RIwONA K HiSRAST GF Shriftic PRIEHEIVE PBIRERY Girdffexacerbations.
anti biotic therapy.

6. The method according to Claim 3 wherein the administering is intratracheal, intranasal,

inhalational, or by aerosolization administration.

1. A method for treating a patient suffering from asthma, comprising administering to the patient

a pharmaceutically effective amount of a compound of Claim 1.

8. A method for treating a patient suffering from rhinitis, comprising administering to the patient

a pharmaceutically effective amount of a compound of Claim 1.
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9. A method for treating a patient suffering from chronic obstructive pulmonary disorder,
comprising administering to the patient a pharmaceutically effective amount of a compound of Claim

1.

10. A method for treating a patient suffering from chronic obstructive pulmonary exacerbations
disorder, comprising administering to the patient a pharmaceutically effective amount of a compound

of Claim 1.

11. The pharmaceutical composition according to claim 2 further comprising a pharmaceutically
effective amount of a compound selected from the group consisting of a bronchodilator, a long-acting
beta-2 agonist, an anticholinergic agents, a methylxanthine and an anti-inflammatory therapy, in

admixture with a pharmaceutically acceptable carrier.

12. The pharmaceutical composition according to claim 11, wherein the bronchodilator is a short-
acting beta 2-agonist; the long-acting beta 2-agonist is selected from salmeterol and formoterol; the
anticholinergic agent is selected from ipratropium bromide and ' tiotropium bromide; the
methylxanthine is theophylline; and the anti-inflammatory therapy is selected from inhibitors of
cellular recutiment and toxic inflammatory mediators, inhibitors of proteolytic enzymes, antioxidants,

inhibitors of mucus production and antibiotic therapy.

13. A method for treating according to claim 3 further comprising administering a pharmaceutically
effective amount of a compound selected from the group consisting of a bronchodilator, a long-acting
beta-2 agonist, an anticholinergic agents, a methylxanthine and an anti-inflammatory therapy, in

admixture with a pharmaceutically acceptable carrier.

14. A method for treating according to claim 13 wherein the bronchodilator is a short-acting beta 2-
agonist; the long-acting beta 2-agonist is selected from salmeterol and formoterol; the anticholinergic
agent is selected from ipratropium bromide and tiotropium bromide; the methylxanthine is
theophylline; and the anti-inflammatory therapy is selected from inhibitors of cellular recutiment and
toxic inflammatory mediators, inhibitors of proteolytic enzymes, antioxidants, inhibitors of mucus

production and antibiotic therapy.



