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Thi enopyri dazines as | KK i nhi bitors The present
invention is concerned with novel thienopyridazines

wokioshomoe | KK i nhi bitors, pharnmaceutical conpPCI/EPIING004478

contai ning them and nethods for preparing them Tunor
Necrosis Factor (TNF) and interleukin-1 (IL-1) have
been associated with a w.de-range of bi ol ogica
processes, including inflammuation. Recruitnent of

i mmune cells to sites of injury involves the concerted

interactions of a arge n nber o ol.uhl e medi ators,
and sever al cytokF%%%LB%%%gﬁxﬁéigg§§¢é§9ﬂﬁoIes in
t hese processes, particularly IL-1 and TNF. Both of
t hese cytokines are derived from nononucl ear cells and
macr ophags praabmirigvetitivh inédmeerne Withtnopelsthichbpyridagings which
TNF roduce many of the sane proinflammatory
é@n {958 eRiggAb FOMBOEANS SRRt AHHRS @)@maand methods for
RﬁJ gp and activation of pol ynorphonucl ear
ocy i nducti on of cycl ooxygenase and
I [ p oxyge ﬁénmm dezyosiFacton (FNAsand intealthkis DAL A) Iheeeibeen

ression, activation aof B:cells, T-cells an natural
A R Y R S R R M

C ﬁe@ﬁﬁﬁf‘eﬁt of g B sifds %@ 1rﬁ\91@1t1ﬁ{/<§l%se&19 cct)ltb%rtui #Rétéctions

degeneration arising fromchronic i nflamatory
c @fdilargensmbenaflsobleshedraiioss, pchsayeral cipokinkasgpear to play key

f t d f Th
Ptk b R0t ettty st el o A RE e lGkings are
bQeavéEEShRAIRAuABE R} Qﬁlﬁﬁla&ﬂoﬁﬁ sJ B \@ith @fher E'élpfg‘ypes IL-
IL-1 and TNF play key roles in a large nunb of

peltemdlw padueomeiy pidhs samhe pmnﬁlaa@naﬂq@um@ws, including fever,

h f
o5isep el skl LIl G AR ivsbtoR A RS ypEs AR R tenkocytes
CQﬂitﬂichbﬁ) BScyRlsdX yBenabs SREID X yEéaK enfines) msl%dsehg&dhesmn

injuries NF-kB is a heterodineric transcriptio

t pleeis poreionarativplionefUBgeilnd-edis aast pramd |kdher &¢lls, and

O e
thén%%fér? $ AR o SRk nt B ST R Loritbfters the
byisidbeiegéﬁtdati’t@ afsinyfrdoB chonipafhirmatory conditions, such as

stimulation of fibroblast proliferation and induction of collagenase. These

cytokines have also been implicated in the process of bone resorption and adipose
tissue regulation. Thus, IL-1 and TNF play key roles in a large number of
pathological conditions, including rheumatoid arthritis, inflammatory bowel
disease, diabetes, obesity, bone mass loss, cancer, neurological conditions such as
ischemic stroke or closed head injuries

NF-«B is a heterodimeric transcription transcription factor regulating the
expression of multiple inflammatory genes. The expression of more than 70
known proteins is transcriptionally regulated by the binding of NF-xB to specific
sequence elements in the promoter region of these genes (Baeuerle and Baichwal,
Advances in Immunology 65:111-137, 1997) NF-xB has been implicated in many
pathophysiologic processes including angiogenesis (Koch et al., Nature 376:517-
519, 1995), atherosclerosis (Brand et al., J Clin Inv. 97:1715-1722, 1996),
endotoxic shock and sepsis (Bohrer et al., J. Clin. Inv. 100: 972-985, 1997),
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sequence el enents in the pronoter region of these
genes (Baeuerle and Bai chwal, Advances in | nmunol ogy

W@ 20031058087, 1997) NF-kB has been inplicated iPCTEP3005/004478

pat hophysi ol ogi c processesglncludlng angi ogeesi s (Koch
et al., Nature 376:517- 51 1995), atherosclerosis
inflaBimedcryedovadl diseake CPirtes leal., 247 TPhYSioll 2B FI1DS9G1964, 1995),

isch R U SRADBE SRR Fn YRR inp sS04 J 30D
and ﬁ?eﬁgxé lﬁ?% ﬁhamﬁﬁhﬂn K@Xscs'epét al 2689: Aﬁgﬁﬁﬁe@%ﬁmﬁ ob: 69-

I SC eperfusion rnjury {(Zwacka et Nat ur e
77 NIS@b ¥ i Mean immG88avdiflat@@8)ry raeiiihtats| ieelgdiogTNGalpha.,

B ABSASET of B T, SRR
oxi easttféﬁsQ'hé\)%OAeng EH@NnTMﬁe%d&%rﬁFﬂKBl dcBORRY SB&ahar dfdBe

PS), IL-1, anti-CD28 FasL, viral infection,
cmﬂmwnﬂaoﬂNFﬂdhusmﬂ@@smhaydﬁbeﬁmH@MnumnDﬁNFeéﬂbybugﬁmgB

a | vatl on
re g AT PRI 7 QUGB 2of HH B LSO PR b P St | ng
strAtEGHoR Lok fatRi OBl MBlamiha e tNTajdBtiagt | vation pat hway

r epr esents an attractive strat egy for gener ati ng

anti - The I@kmams;ﬂlﬂﬁ@raa@bw jegslatorh signpnginaleseles (| KKs)

ar,e to I
coligelEY SRR ot R S B BB SR 0 g
heldGh heeysdpidsen b adietidtibmiwith en}ﬁb!fft&pﬂaB rprdﬂ:ymafﬁﬂﬁﬁﬂoﬁi &1ail.
with inhibitory |1KB E)ro eins (Huxford et al

Colis, (106HDS) Jatdise ot ol SBap (S5, Tirgeinmmbgs els with
IL- T ?Wﬁtddso{o a%ﬁlz%t%onvgftlﬂrd[cleﬂﬁlap glﬁ*;B[}I a.lngcﬂ:&’:goﬁ athways that in

activat1on of ar sl rans I on
turp &dadwapBodphatylativont dfTkB pesteink on pﬁmfﬁxhﬂnyioaicld)nsﬂﬁed KB

rotelns onseC|f|c amno aCld serines .3
(seaﬁ%ﬁ Beandpq wé&Bocs%eﬂnﬁ%é 3 Zhp k %f} of Ormrao%b

ser?{e 808u R reR-d Qﬁﬁf t%sd%/%k%?e fnﬁﬁ&j&f ﬁﬁk@rffﬁﬁbﬁt 2R

0Ct0|n€|n l..lCEd1 phospnory ati on.

s1gﬁa1g1né|hedd|]ﬂ’hus;ﬁrd>ryihlmmpﬂatgeyd IaBi ﬁmpto@afcgems -nhé@tbddegradation,
t t.ed |

B R e P 0 QAR

(1%%% (BRI re ﬁ?ed%épy HEIHBRI&FadliBR Iphﬂﬁ\xiag}@s KB

radati on pathway is the phosphorylation of KB b
phosgBoxylation dfilvR by dxi YEKIONkinaseal (YaENBO @ EMBO 65486648

(1997)).

The kinases IKK o and IKK  have been identiﬁed as the most likely
mediators of TNF- and IL-1-induced IxB phosphorylation and degradation, which
results in NF-xB activation and upregulation of families of genes involved in
inflammatory processes (Woronicz ef al. Science (1997); Karin, Oncogene 18,
6867 (1999); Karin, J. Biol. Chem. 274, 27339 (1999)). IKKo and IKKp have very
similar primary structures, displaying more than 50% overall sequence identity. In
the kinase domain, their sequences are 65% identical.

Because of the important role played by TNF and IL-1 in many
pathological conditions, and the involvement of IKK o and IKXP in the signal
transduction of both TNF and IL-1, there is a need for compounds that potently and
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(1997)). The kinases I KKa and | KK b have been
identified as the nost |likely nediators of TNF- and

w0 beok/1edspgluced | KB phosphoryl ati on and degr adap@DBEP2005/004478

which results in NF-kB activajion and upregul ation of
famlies of genes involved in inflammtory processes

( VheaivielyzinkibitaditherSefithese aKKUEOFes, aavdligs t@atogener therapies
6867 (1999): Kari J. Biol. em .274,. 27339,.(1999)).
" Rikhe S okl R TR, PTG A P RO o,

di spl aying nore than 50% overal |l sequence identity. In
t he ki nase domain, their sequences are 65% i dentical.
Because ®he piesernit ipentiomprovisles agompeundgf foNAukdd | L- 1
in many pathol ogi cal conditigps, and the invol venent
of IKKa and I KKb in the signal transduction of both
TNF and IL-1, there is a ne for conpounds that
potently andsel ectively inkbiy either of these IKK

ki nases, as well as treatne or therapies using such
conmpounds. The present gatisfies these
needs. The present inventio oviges a conpound of

formula | : or a pharmaceutically acceptable salt, a
S : b Py i yl or
o5 APk byt ntol o Coct o gy, o

cyaneimnd the other is -C(ONR4R5; and R2, R3, R4, and
R5 each,i.ndependently is hydrogen or alkyl. Al so,
mﬁthin%tﬁﬁuggﬁgﬁgﬁﬂgxhs defined above [they will be
referredistayidy the following under (i)] Spreferred are

the follow ng conmpounds: (ii) The conmpound of (i
wher ei nneptY ehd ¥ iamiRZR | or cynmeRal tha@then és &(@éM&i‘%s; and

(i) i e RO G BBy STRSERER P AU one of
(i) and (ii), wherein Rl is phenyl, naphthyl,
Also, within the compounds as defined above [they will be referred to in
the following under (i)], preferred are the following compounds:
(i1 The compound of (i), wherein one of Y and Z is _NR?R? and the other is -
C(O)NR'R’. |

(iii) The compound of any one of (1) and (ii), wherein A is S.

(iv) The compound of any one of (i) and (ii), wherein R is phenyl, naphthyl, -
thienyl or pyridyl, each optionally substituted.

V) The compound of any one of (i) and (ii), wherein R! is optionally

substituted phenyl.

(vi) The compound of any one of (i) and (ii), wherein R% R3 R* and R® are

hydrogen.

(vii) The compound of any one of (i) and (ii), wherein Y is -C(O)NH; and Z
1S -NHz.
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thienyl or pyridyl, each optionally substituted. (v)
The conpound of any one of (i) and (ii), wherein RL is

wW@piosaeshs y substituted phenyl. (vi) The conpoRCEP{005/004478

any one of (i) and (ii), wherein R2, R3, R4 and RS are
hydr ogen. (vii) The conpound of any one of (i) and
(ii) wherein Yis -C(ONB" and Z is -NH2. (viii) The

RN B
meﬂlo&%ptfé}i n@ﬁﬁ/ﬁi’dx)ypﬂélﬁmﬂ (2 é”ya‘iib&th?li}’?;ﬁ%l '3 ﬁrtrophenyl 5-

cyano- 2-f | uor opheny | uor op

cyaﬁeayﬁinmepihe(uwb 6p¢}/@ho-i3 ﬂuqthpi@tnhy |3)cyap¢‘réf(yiorp}gﬂm-4 -ylmethyl)-

hol i,n nyl. (ix) The conpound of
phePP’§ or @P@hﬁl@é%ixpnge&fﬁ%ﬁ)éh%y?s of the formula Il: p .
wherein: each R6 | ndependent ly is halo, alkyl, alkoxy,
hal oal kyl, nitro, cyano, 2- cyanoethyl, or
(ix)ror phBhs erompsingiof (xéanmherelawaldz:oarp@ua@ israf¢he fogonle I )
(x) The compound of (iXx), \M}@ ein R2, R3, R4 and R5
are hydrogen. (xi) The RS of any one of (ix) and
(x), wherein Yis -C(O r- CN, and Z is -NH2.
i e of (ix) to (xi), wherein

(xi), wherein mis 1 and R6 is halo, alkyl, alkoxy,

hal oal kyl, nitro, cyanof 2-tyanoethyl, or

nmor phol i nomet hyl . (xiv) & conmpound of (ix), wherein

sai d conpound is of A Ill:wherein mand R6

are as recited in (ix).\YXx The conmpound of (xiv),

wherein mis 0. (xvi) The compolihd of (xiv), wherein m
m&&%h& and R6 is fhioro, nethoxy, nitro,

m is from 0 to 4;
each R® independently is halo, alkyl, alkoxy, haloalkyl, nitro, cyano, 2-
cyanoethyl, or morpholinomethyl; and

Y and Z are as recited in (i).
(x) The compound of (ix), wherein R?, R®, R* and R’ are hydrogen.

(x1) The compound of any one of (ix) and (x), wherein Y is -C(O)NH, or -
CN, and Z is -NH,.

(xii) The compound of any one of (ix) to (xi), wherein m is 0.

(xiii) ~ The compound of any one of (ix) to (xi), wherein m is 1 and RS is halo,

alkyl, alkoxy, haloalkyl, nitro, cyano, 2-cyanoethyl, or morpholinomethyl.

(xiv) . The compound of (ix), wherein said compound is of the formula III:
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cyano, 2-cyanoethyl, or norpholinonethyl. The present
i nvention further provides conpositions conprising,

woredohoossoof preparing, and net hods for using tPEI/EP2005/004478

af orenmenti oned conpounds. AUpublications cited in this
di scl osure are incorporated herein by reference in
their entirety. Unless otherwi s&)stated, the follow ng
terms used in this applicat i ncl udi ng the
specification and cl ai ns, the definitions given
bel ow. It nust be noted that,y as used in the
specification and the appendgd cl ai ns, the singular
forns "a", "an," and "the" g'nthude plural referents
unl ess the context clearly #ictates otherw se.
"Agonist" refers to a cQnpg
activity of another comound oy rQEEptor site. "Al kyl"
means the nnnovalent}¥WnearN0ﬂ“branCHEd saturated
hydrocarbon noi ety, consisting solely of carbon and
hyberstyem aaf Grere #ereritrg #0(Brh one to twel ve carbon
atoms, preferably one to six carbon atons. "Lower

al kyl" ref.ers to an al kyl group of one to six carbon

a@x@?fﬁ (i The comyfam@edl(Xiy), Wherdm anjslles of al kyl groups
i nclude, but are-not limted to, nethyl, ethyl,

propyl, isopropyl, isobutyl, sec-butyl, tert-butyl,

p I, GeYxi %&?&Mh”@éﬁfﬂ@@lﬂuﬁﬁé&%ﬂﬁ)x ; nitro,
I&ﬁggr sg?gggﬁégmgivg*g%t ydrocgrbon radi cal "of ong

t oyasibx2-cgarvethyltoo mporpliolmobreindhed sat urat ed di val ent

hydr ocarbon radi cal of three to six carbon atons,

e.g., methylene, ethylene, 2,2-dinethylethylene,

propyl engye PresdiR ek REP RHHIRP Broviies Xb@B6siti HeNioipeReg,
"Al kenyl ene® neans a |inear unsaturated dival ent

hynethods obprepasag, ead methadadortusing the gforesoentipnedgompounds.
branched saturated dival ent hydrocarbon radi cal of
three to six carbon atons, e.g., ethenylene (-CH=CH),

2, 2- di mepmydyslibainnk ened ilthRpBaYydsaRLare incorporated herein by
2- et hyl pr openyl ene, but enyl ene, pentenyl ene.
reference in their entirety.

Unless otherwise stated, the following terms used in this application,
including the specification and claims, have the definitions given below. It nust be
noted that, as used in the specification and the appended claims, the singular forms
“a” “an,” and “the” include plural referents unless the context clearly dictates

otherwise.

“Agonist” refers to a compound that enhances the activity of another
compound or receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon
moiety, consisting solely of carbon and hydrogen atoms, having from one to twelve
carbon atoms, preferably one to six carbon atoms. “Lower alkyl” refers to an alkyl
group of one to six carbon atoms (i.e., "Ci-Csalkyl"). Examples of alkyl groups
include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl.
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"Al koxy" means a noiety of the fornula -OR wherein R

is an al kyl noiety as defined herein. Exanples of
W@bkdonyssodi eti es i nclude, but are not |inmted POI/EP2005/004478

met hoxy, ethoxy, isopropoxy. "Acyl"” means a radical of

-COR in which Ris hydrogen, alkyl, phenyl or

p henyf alkijdne frAamSa@hmas taturaedleliwlén hydooamoumaditd atf one

to g E'eégr%‘%rsoo%.at iR S S v ADEH T s o
sm%&%ﬁ%’t&n@é? 1hé LPRA:, TRIynE, £ O Fr%yqéneapﬂﬁ'ﬂéne Ai -

or tricycli tic rlng “The aryl group can
met}pzﬂpropjdbﬂlq;bst;ﬂ)@mp@mﬁdnaas defi ned herein. Exarrpl es of

aryl es ,jnclude, but are Irmt

napht enﬂﬁ HEAS ﬁjine %B‘f‘?ﬁﬁfé’ leltﬂi on RGN of
two RAGR¥ArboR %hel @ArancAzd b amsled dwaLelicm @fb)éhrboﬁ irRNeE,

met hyl enedi phenyl, am nodi phenyl , di phenyl sul fidyl,

thr@h ’qg»rs@ng/arbm a‘rgm;s] e.gd p‘@m@dqu (g@ﬁrﬁﬁj), Qdkdgrmethylethenylene

odr benz benz Lyl
RC AN ARG A T
benz opAn@r@’dhrérrﬁs a2 RONEPHI e r@ﬁuwloRbenz&nyR o4 gicply |
benzonor phol i nyl, met hyl enedi oxypheny

mogatyigs eefansddeypne Byamplenef alkorignpisties J@PM@W& P Airated
derJ vatiyes t.hereo A preferred aryl is phenyl,

to, H%?ﬁ%%’ﬁ%fyf:%o%pﬁpﬁ%&% phenant hryl, fluorenyl,
I ndenyhcyipeidaas & fadical aﬁ-laKEGRyih whidHoR em};ijfdro fem@]kgl phenyl
preferred aryl |s phenyl or naphthyl, and especially

or pheaiAlkylr Aryl ene” nmeans a dival ent  aryl radl cal

wher el‘ﬂn@%bﬂisﬂ”% i%rss td %fc'ofhg)g QJL (ﬁ‘imlnfb‘fl evenRGhs 98 5n
for exanpfFe or { -, par a- ene
ofﬁrbtﬂer&bﬁipphﬁdrenre&epiﬁexmmenyl ene and 1, 4 phenyl ene
respegé}vel y), Wwhich option st it ut ed as
def i nefrHeFisaRs amﬂpwaga 1 pyelicomatic Y OIWFIO Y may

cofSsithaed o s O&a&%@?&ﬁé rlRAR find aﬁrré:ﬁly gl%aﬁleaﬂvﬁer e Ra
SR

ene group” and I's an aryl “group
opid@iaﬂlrysdbﬂrtmsah ps deftped hommz yExanmiargﬂ agylhybicties 1nclude but are

not 1u$1 tec? P 8!181%&1%%}/)}1&1&1% ha;nﬁlttfl]ﬁlelgrirb%han%%l,"aﬁ(u%rr@{yismdenyl,
pentalenyl, azulenyl, oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl,
diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl, benzoxazinonyl,
benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl, benzomorpholinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, including partially hydrogenated
derivatives thereof. A preferred aryl is phenyl, naphthyl, naphthalenyl,
phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl, biphenyl. A more preferred
aryl is phenyl or naﬁhthyl, and esioecially phenyl.

“Arylene” means a divalent aryl radical wherein aryl is as defined herein.
"Arylene" includes, for example, ortho-, meta- and para- phenylene (1,2-phenylene,
1,3-phenylene and 1,4-phenylene respectively), which may be optionally
substituted as defined herein.

"Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a
radical -R°R® where R® is an alkylene group and R® is an aryl group as defined
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of arylal kyl. "Cycloal kyl" neans a nonoval ent
saturated carbocyclic noiety consisting of nono- or

whe@pabises ri ngs. Cycl oal kyl can optional ly be PCT/EP2005/004478

substituted with one or nore §ubstituents, wher ei n
each substituent is independently hydroxy, alkyl,

abkexy, e. fabenzyl ahealikil, 3apichropheag i kinktyigratyl afe examples
di al kyl am no, unl ess otherw se specifically indicated.
Exaapllakylof cycl oal kyl noieties include, but are not

i nited L{gyd% %Ip,ppng(%%'ram&%%lfﬂgg%aﬁhate&%&Jbl‘a%c'ﬁ%mety

cycl ohexy 1c ohe I'nc I ng partra
ugs@istinatEensiRr o Bich Mesriddse Igofoalityt barasptiyeallp he xebsyituted
cycl opentenyl . "Cycloal kyl al kyl" means a . ietg o{ tgg

f B ong ar Raargsub , phegen %Chyﬁ}ﬂéﬁt‘]@leélﬁ& epeadently hydroxy,

c ' =] . I .

aHfiyF ik, o S, AT HonodEHERAR, By allSRaN g Mless
t bfbtﬁewﬂy dpadfenllgtindisatbdh vExdedes oBpichabd] mddtiea include, but are
subst.i tuent independently sel ected fro he gro

c SASHBEIPR £, 6V591@§Qa§/1a -CNFBBI%C/?&L %@012%%) CY e%%g%iﬁwp%

ar : ; WM t j at

B L T i L T

t bydopéntenydar bon atom wherein Ra i s hydrogen, acyl,

it ot ol B0l PBL 8 i, 0
Cié(fjﬂ okl ROE C9M85&?|éélﬂleﬁhé@’ﬁéreiﬁnd when nis 0, Ris

h ogen, al kyl, cycloal kyl, or cycl oal kyl al kyl , and
when n i $Heteopallgyl" Rebansanadlkyliradiegiols dafikgd herein wherein one, two

|.oal | Kyl ' l,am j
TN e A
NQtleble@oBdtHeQrowdy &ﬂl@fsﬁ%%’ et i, R ATy s> Y kvhere n is an

2- hydroxy-| - hydr oxynet hyl et hyl , 2, 3-di hydr oxypr opyl
1inthgetrfeooy Rde }é)/,W@t}%’ghp pnéerﬁtg@a/i@ggﬁgﬂw ROi%l/t of attgghme%)t/ of the

s e T Y

arsytloalidyf, of )t%kﬂ@atlh&ﬂblkyﬁ R°raad B hanydetdnyéntly of each other hydrogen,

arert]c{r]l? a?lllljiy{, %géogﬁcgf%lr cycloalkylalkyl; and when n is 0, R%is hydro gen, alkyl,
cycloalkyl, or cycloalkylalkyl, and whennis 1 or 2, RY is alkyl, cycloalkyl,
cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-
hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-
methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl,
methylaminosulfonylmethyl, methylaminosulfonylethyl,
methylaminosulfonylpropyl.

“Heteroaryl” means a monocyclic or bicyclic monovalent radical of 5 to

12 ring atoms having at least one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining ring atoms being C, with the

understanding that the attachment point of the heteroaryl radical will be on an

aromatic ring: The heteroaryl ring may be optionally substituted as defined herein.
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met hyl ami nosul f onyhnet hyl , met hyl am nosul f onyl et hyl ,
nmet hyl am nosul f onyl propyl. "Heteroaryl" neans a

wOorRwsaysshs ¢ or bicyclic nonoval ent radi cal of BCT/BPA5/004478

ring atoms having at |east one aromatic ring
contai ning one, two, or three ring heteroatons

Exa%ﬁﬂl(%‘?df %@te?da?%ﬁ Mbie@s i@tlude, Hub gremotiniict go, iinfiazatyh s
béi ng t he understandi ng that the a&tachrrent
oxamiyhusomzodﬁethw@pb/ﬂ,dmt&nazmb ogafazglyl) thersiazedrpsaraRE: i ¢

e Bt sl o lloR R 8 BPo2S nRERICBR ke, pyidery

pyrid§l ebyresolyINsiridelyl, Ruinotingl, Motuinbhihlgbertzofuryly dazol yl
oxazol yl, 1soxazolyl, thiazolyl, |soth|a IyI

bengatbitphemilyrenzathionwicayh pynzimislazelyl. HFRZooKAT

o TR RO o B8 S

ismg&d')lm? |tr;1qa[?z§zslyllq ttlsylﬁﬂ}aliﬁthbmlmyl lpanﬂplt qmylhzolmyl quinolizinyl
enzot h

T S AL L I U O e R e
part?aqulgﬁd]?%ga@&ggﬂ{mmgg%%yr anyl i ndol ylI, i 30| ndoI yl,

triazin qU|noxaI|nyI purlnyl
q ui neZbdtérogrylengtineans azdwgdlent heaghaﬂyyradmahyfherem heteroaryl

B calbaeol e e SR
herﬂﬁr "'H@ttefo\é?ﬁeﬁeh ‘?ﬁ&@(fles fo’f'%k }ﬁl@riﬁﬁ@l@'&ne Bafnsidaylineal ent

teroaryl radi cal mhereln eteroaréh i's as defined
her ei Fhe fem ‘ratdrapidéhalogen wrbechapay 1a$qdynf§mé1§ngqabky@d

eroar i'ncl udes for

def.in
13&%3%&%W§P~ Eﬁ?@?eﬂ%mnp OPH%SX% ene. The terns "hal 0"

and "hal]0aRA" meahi mymemewﬁaalm mtvﬂﬁahammahbm,
refer to a substituent fluoro, chloro, brono, %

hydrefdndes kydir replagers with legine g5 didisrant Saloge- eE?fﬁmmawha&ﬁl

e PERER hPBERA L Bcmrer ST o by S TR ude - o

20, ThdterbFBydroi 3216}13 ﬁxealmseﬂfcjflw@ rdeﬁhé’(yherélﬁ iy which one or
CF3) The term " hgdrox al kyl " nean as defined
motee praferably ORRIOE YO AKIOEEHEPRS a{?rféf’léi? ‘fV dwytg\mlp

hydr OPf e th @0ParBhtky L GRLAE Gyl @efﬁleaﬁgfe?ﬁ( th WhieHRne or

more, preferably one or two hydrogen atoms are replaced with a cyano group.
“Heterocycloamino” means a saturated ring wherein at least one ring
atom is N, NH or N-alkyl and the remaining ring atoms form an alkylene group.
“Heterocyclyl” means a monovalent saturated moiety, consisting of one
to three rings, incorporating one, two, or three or four heteroatoms (chosen from
nitrogen, oxygen or sulfur), preferably a monovalent saturated monocyclic moiety
of five or six ring atoms in which one or two ring atoms are heteroatoms (chosen
from nitrogen, oxygen or sulfur). The heterocyclyl ring may be optionally
substituted as defined herein. Examples of heterocyclyl moieties include, but are
not limited to, piperidinyl, piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl,
oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl,

quinuclidinyl, quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazolylidinyl,
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The term "cyanoal kyl " nmeans al kyl as defined herein in
whi ch one or nore, preferably one or two hydrogen

war@ssomre replaced with a cyano group. PCT/EP2005/004478

"Het er ocycl oam no" nmeans a safurated ring wherein at

| east one ring atomis N, NH or Nalkyl and the
r@éﬁbﬂhﬁs&@li&b?lgba{z@ﬂﬁ)lﬂ‘i}ﬁﬁy@ﬂih@ﬁibfm@n ectghgtpiuryl,
"Heterocyclyl ™ nmeans a nonoval ent sat ur at ?&mln‘m e%]%, )
cdihzdrepyragylotetrehedropyranyl edizmesgholinyhdbieporrrolaglspiexide,
t or. three.or fou . 5 om

P ger Ry he PN R B8, MR EIRSRATT o) et
SRkl 6€hindIRRL etk dhg diitd Riinolial ], fihoheding patixlly ingtastods
in which one or two ring atons are het égﬁtons (chosen

f desiativesribeent. Apyafarebhcteigrydy)is mppeh rocycl yl

ring may,he. : u j i Qe[ e L. "
Bl o5 ORI PRl e RBkh hitdh a80o G ORE BRTS " iylene”
I plﬁéngrE'd;'ﬁhbnylﬁh@F !‘%@érﬂiyﬂyl", hbtpmaaﬂl _ Smérl, "hbt;arr_nsgq’:lplé‘; _alz:allIMn, aryl,
azepinyl, pyrrolidinyl, razol i di , azolin .

i Y ml}eaﬂ\gyh?nymi %@tﬁy%fh qra%rifpﬂl%!o,rhﬁ P ;‘Wé}c,h 18
AR L EBFRLL A EROTRL s oty
qut twal subytitnerits ejedterbfrbmythe gtrepzionsistinaxifialkyl, cycloalkyl,

t hi adi_azol yJ i di nyl , benzot hi azol.i di nyl,

EHICHPORA PSR oo g et B oo by alkoxs,

? R Q%o %! moh&hI@Mh:Hdhe PULABN AmirohhA68 kP Oy anbylky],

I amor i nyl'sul foxi de, thi am)r@%hofi nyl suffone,
dhétgrbepdsiatol,iajdalkodiyhyedeiogbali-AOR; (where R is hydrogen, alkyl,

eSS B PR AP b o =
b - i H . n - | .

SHEART B alESEREA it PRLERRLIY AP oo

hg{’éﬂ)ﬁﬁ a]ikgfﬁ) gﬁg‘ﬁl..oﬁ 8hQM§'1?§,Q§ —(CRrI@t)SJ'G@QR RY (where n is an

eroary terocyclyl™, neans an aryl,
I I b
ot trE ot O B Y1 R SrE Asp PRy BV iopalt Bl ARG RAGa R

| Beke ﬁﬁl@gﬁf?ﬂ%hﬂly i ¢doh otter iy diaen, slkils tydlerdiylsgycloalkylalkyl,

prefera ly one or two ubsiitue ts _selected from h&

gpberpyl @bpgqng{qﬂﬁé),@fefgqa W se 6@% B(gpm group consisting ot a yl,

¢ y ER 1; hy ¥ SUyANNRIHEY, nithRkPano, hydroxy,

n%?érlgakglf/ g@é&@é@g@ , gﬁa%(’y ,}lagmyﬁgc?ﬁaq yl alrri no?}dIn YEToRy

manexg) dayihardcymios,-mbiorhlimiamino, Wik balanihe, hejetiod Hajealkoxy,
heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or phenylalkyl), -(CR’R”)p~
COOR (where n is an integer from 0 to 5, R” and R” are independently hydrogen or
alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl),

or —(CR’R”)H—CONRELRb (where n is an integer from 0 to 5, R* and R” are

independently hydrogen or alkyl, and R2 and RD are, independently of each other,
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).

Preferred radicals for the chemical groups Whose definitions are given
above are those specifically exemplified in Examples.

The terms “modulate”, “modulation” and the like refer to the ability of a
compound to increase or decrease the function and/or expression of IKK, where

IKK function may include kinase activity and/or protein-binding. Modulation may
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het erocycl yl al kyl , hal oal koxy, heteroal kyl, -COR
(where R is hydrogen, alkyl, phenyl or phenylal kyl),
WO ¢ER1688Y8 n - COOR (where n is an integer from BCT/BPH)5/004478
R and R' are mdependentLl(I;/ hydrogen or al kyl, and R
I's hydrogen, alkyl, cycl oal ky cycloalkylalkyl
occRNEWio 8F PN YVBhKYHidn, 28 Hescn@éa?hﬁel)n Ehc-h%lﬂﬁsl:in](u%hmne)r

nis an integer fromO to 5, and R' are

acnmutempﬁdﬁ&lfumwxmm%@rethe dewmegyllaﬁ% AYUIRESHAGTRORIKE

| nde en of ea th
bR B SR onH Ry ey akyates KK
fun@i Bl SaAR uprepal LGtagk éipi)&sidhe N6epefeeibsy, atmastgﬂa.‘ubr
al kyl, cycl oal kyl, cycl oal kyl al kyl, hetero Ik

actlﬁgtd$ gmyxhimtyl gionrrngdfas UDESERIRES % W%g“

R OR Rt PREr B R £ A %c%éﬁ%%ﬁ?r % s

doviéﬂ&é‘%ﬂﬁ%@[Klﬁ'ekﬂesm@h eTiyd a‘tﬁlitypifanmhqiokycﬂ }q inh{b@RKE fungtion

wh
canibespenaHed i H e BHEHS SRetPkY P ARSIy (g RONBHOn of
IL—g—RJéX‘xlu {ﬁ?% é@fﬂvat(u%ﬁ,c' oal kyl al kyl', phenyl or

R') n -CONR aRb (where n is an
I nt egas uidddm&nttbe t‘e,rmF?IKKnmiecﬁ?ated rcenditide pedidease! gnd

L Ay A
mafr}%g }3 akky # Plesy Jﬁlgn gﬂ gﬂ%)ﬂer AanReayl atkwklivityr BbSgrbsehte

m cal groups whose definitions are
IKIg |fmmmoaﬁm¢3vmy might asiee syibe résubialf H&Kef%@rmﬁlpfl m@?ﬂsrwhwh

npl es. The t I dth
norF’}aﬁé dPéPEPXRIBSStI%gTBé‘WFarSF‘;E@ eé(plé%ﬁﬁ%gl %51{1% o Peaseeor
mf‘i % B8 nfuBflliRford Athofler£X1T @5&EE) o fledridsed WIKT €
ction may include kinase activity and/ or

exmcsstoeu mrbﬂﬁﬁm@lawtmndamqrmr digspecmay b fOmpicady eF parHally

Nbdul at | d b
et R ST G o SRR R R rer, R I SRediflga
corRRNAH §iGbeatd Ronein WRIBGHbAIIAtN GTKKIKseininassiceffect on

either directly or indirectly. A npdulato r ef er abl
theamlpnping sondikor ondiserger (gigd/a@rIKéfp%&moaff%{ }%@ome d

[ es I.on
mpRrBr R PP ORA BT e St irEs o e
downr eg@dv@tge%oh REmea3Iths gioap wﬂmhe npeeingrcabyentionally

nmodul at or ibits I KK function.and/ of
associated with it in synthetic organic chemistry, i.e., an atom or group

displaceable under substitution reaction conditions. Examples of leaving groups
include, but are not limited to, halogen, alkane- or arylenesulfonyloxy, such as
methanesulfonyloxy, ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionally substituted benzyloxy,
isopropyloxy, acyloxy.

“Modulator” means a molecule that interacts with a target. The
interactions include, but are not limited to, agonist, antagonist, as defined herein.

“Qptional” or “optionally” means that the subsequently described event
or circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not.

“Disease state” means any disease, condition, symptom, or indication.
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downr egul ates | KK expression. The ability of a
conpound to inhibit I KK function can be denonstrated

WO pooanosazymati ¢ assay or a cell-based assay {BCEP2005/004478

inhibition of IL-1-stinulateg; NF-kB activation). As
u_sed herein, the term"I| KK-nedi ated conditi on or
di seas e"“Iﬂd&ﬂo hrtsel ehrorsinfidoplnidisesns défeetoltent & inert under

B ondigas Ao RSSO TGP Rt RO aRDy eiding
t@?@f S@H@egg 4 K@&éﬁ@%ae%ﬂﬂ@@&faﬁﬁwﬁ%@m Narise as

ere expression rn ce I’ch normal |y
dﬁnﬁﬂtylﬁma@_a& tisoforac mesisgehd diforedeprel$ctilanmetteadi ng

IR A T TR RN T Co

I a n’ghgs

o e S S ?%%e R o ectted to

aibk icuntiaty, thie welvents used ih K6 reedioas of thegmelient ioMengton are inert

di sease is one in which nodulation of IKK results in

S o&%-f ect on the under| ying condition or disorder

(e.g., amy aéeﬂﬁbﬁlf&&eﬂt@ﬁé” tdardsthSGWECh THRIseft® Fepreparing a

patl ent wel[-being i'n at |east some patients).
pleavbogitigalowpiposiian $h2tt hﬂegﬁglﬁ@diy saiet homtoélwach peigher

con onal | assom t. i

ﬁqgg ]ynor o‘élermg?] CS]III]? (}? a l(])’]l(jél %{%ng %ccu{)]tgﬁlﬂ f5r
S%&ﬁﬂa&&”ﬁé 11 28 Bk PhaaRdEdticaNSe. Exanpl es of leaving
groups include, but are not linmted to, hal ogen

al kane- d?haamwe@ﬁe@lm fogenyirlw yalis o B campound means 'salts that are

th |
RS A 0 eLNARESH h LAY BK s LI ONERitbsived
dphakaniiesRhl avip Wthe @afenoctahwmau ISath taltsanklude:

benzyl ox i SO | |

olieaiEon RS PTG aéﬁian%o idumgbes byfectioricaad, °
|

aﬁ}/c%agrr?:ﬁg gid W %rrugéch s }%oghta‘égi bPforMI@ Wit -

@fgﬁhﬁr&ids)sucmmm b]catl Heheerewid Seduand, Ib)endcas marrl:pé.drsulfomc
event .or circunst
ﬁ‘édd‘é'g@raf%% |e&$?%%gﬁgg@£ﬁ %g%agﬂ:gzgd %&COI?CP%OHIC acl dgl%lcr;]c?ntlc

acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic
acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic acid,
methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,
salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic
acid; or salts formed when an acidic proton present in the parent compound either
is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic or inorganic base. Acceptable
organic bases include diethanolamine, ethanolamine, N-methylglucamine,
triethanolamine, tromethamine. Acceptable inorganic bases include aluminum
hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate and sodium
hydroxide. ‘

The preferred pharmaceutically acceptable salts are the salts formed from

acetic acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid,
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where the event or circunstance occurs and instances

in. which it does not. "Disease state” nmeans any
welk@sass)s condi tion, synptom or indication."|PEI/EP2005/004478

organi c solvent” or "inert,solvent" neans the sol vent

Is inert under the conditions of the reaction being

phodSissild 2261 tirfirie @Bidy BRii¢ Stid ! ddarewipothssiung baldiung zfrey and
exanpl e, benzene, toluene acetonitrile,
magngsiuiahydr of uran, N Ndi net hyl f or mani de, chl orof orm

nmet hyl. ene I ' [
i et PhTgNR 8 BAddofd ufl o RS 1SR AN B opRs e
saltk gtdht e, slomgh@md] on i%hlna (‘sgllvatqssb opaystk] forse fpapanghs) as

- but ano i oxane, . pyridine, Unles ified to th
defines hewiny of ﬂWéa§@@96§¥@ﬂ5§@@iln thesr:ggf:okg ofothee

presepf ﬂeﬂ%@? F f £d ?,?(ﬁmgokﬁﬁéﬁ Ray be used

" Phar haceu ccep neans t at which is
intdiglehgéably haempﬁafeMQ aay pbmpnmabwhuch atlegsospositiviegaranhdrug

i s_generally safe, d t. I | |
acca%s#mgﬁ%f@wéé iy He &Y 86}1 X'Eﬁ??dfqagﬁé P@%@%ﬁgt 53 oaglﬁnq ’
sub ?eﬁfoﬂhl ofﬁ bhd BAfYmaR 148 pre ?§reﬁ %?@ﬁbdlfymg one or

rmace |cal e. "Pharmaceutically acceptab
moﬁaaﬂuhsﬂomi gmup(sbrpmsmt imtenenyminnd of framudy kin SuCh a WaY that

ARG S SRR Rl P
Pro(ihfgts Qﬁ’(ﬂ@ﬂ c&x@ﬁ&ﬁ&é"gf foRmG M&&n'aﬂ@ﬂh@@ adiod opgidihlydom

formed 'wi th inorganic acids such as hydrochloric
groap iimla comgowisy aificemats bis bendddiipiany gedup, thefirpey ke elegvgd in

onBUSERLSELE % B L B LSRN S o

Exgrﬁﬂeb of srebifuRRitchaR, But £& hol emded B, eatdngs atdian) formate,
acid, fumaric acid, glucoheptonic¢ acid, glucon|§ gC|d
|O

andypanzaate delaﬁﬂ’es)g pa,rb@m‘r@s freg-dN gl e Ry BRCaTRonY
roxyvetrnan
oY RS VA Gl L gL P e o -

acdtfl} NamRatich Bies, @dhllﬂﬂ baged @adegamaitbtks of amino functional groups
2- naphthalenesulfonlc acid, prop salic

oxigescacetplfs keiglsand epell estest Pfakfit%nea?éﬁd?&%%lﬁ%hg’éﬁ@% IeF
il RS o i 20
Elesevier, New York-Oxford (1985).

“Protective group” or “protecting group” means the group which
selectively blocks one reactive site in a multifunctional compound such that a
chemical reaction can be carried out selectively at another unprotected reactive site
in the meaning conventionally associated with it in synthetic chemistry. Certain
processes of this invention rely upon the protective groups to block reactive
nitrogen and/or oxygen atoms present in the reactants. For example, the terms
“amino-protecting group” and “nitrogen protecting group” are used
interchangeably herein and refer to those organic groups intended to protect the
nitrogen atom against undesirable reactions during synthetic procedures.
Exemplary nitro gen protecting groups include, but are not limited to,

triflucroacetyl, acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy,

CBZ), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, zerz-
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is replaced by a netal ion, e.g., an alkali netal ion,
an al kaline earth ion, or an alunm numion; or

w@omsdisset es wi th an organic or inorgani c basePCT/EP2005/004478

Accept abl e organi ¢ bases i nckyde di ethanol arni ne,
et hanol am ne, N nethyl gl ucanine, triethanol ani ne,
t FRBRAMBINEB ACE eficahtioni in eiganinll kasesowrochdse a group for
al um num hydr oxi de, cal ci.um hydr oxi de, potassi um,

h{pgrease efaemgwal ianehierdhe abiitietoatidh sk rf R par R TaE O Phe
pref er [t eck PRSLABGEHL LGOLANaAFRARLAR @aSalnlshn SRt e

salts forme rom acetic ac y oric acid,
sstoRhibh@rieei hn siEithianeaid dronints afiodvenreS@ne compounds have a
aci d, phosphoric acid, tartaric acug, fitric aciq.
straensy tp &R a e malanTalio m sofy et molrleTdy HETHT R Lipe sold

;%giré:‘rg%lg Seriﬁgrggs{i 81994 ﬁﬂﬁ% F(ﬁ%ntﬁ?%{e? M8 al formed is a hydrate,

it y acceptable salts I nclude sol vent
adtiet tesofvennis alcobbly teess)vater focmyd isdn flenhotate. Hydrates are

RS LTEFLE 5e 28, L o 8RR B e e
V‘@ﬁtﬁtﬁn@%&%@ﬁ%ﬁ?ﬁ@ WA eEGhR G sARkY ISk RE Bs HEGf ®h tomBRMtion

conpoun rel eases an active parent drug
abeing dblego fanf arenarlmgork hiydratd. vo when such prodrug is

adm nistered to a mammal i an subj ect. Prodrugs of
conmpound %&J ¥ r PR ma%%ﬁgﬁgbﬁawaﬁb%?%nﬁgs I%%aéls i
MR fntet BE I ARMm AL R Sheldias Sl nblifkted 60 KReERs noh-human
formula | in such a way that the nodificatiaon(s)

m
bericlatzasech dsthiipanzees ang ey apehandyapelffy Spevpb G adimals

Prodrugs. i ncl ude .canpounds_of £ qor . ' .
g ARy g TP b ARSI ELEaGs gooie
Fabphad bath;Jatbadtadi@ariiclgdiag Poddhes, suthyashets chizayad guinea
in vivo to regeneratethefree hydr oxy '

. ,
s @ﬁglshf@awlegp npn-meaypels tolusdey butiare Al 18%1@?02\%6%33 [?g@ term
i ncl.ude, .but are no tQ, t
S RS0l T g et e (2
ﬁag banat $$hér@p@tic?lﬁc Nfatitive binphattionens ai amplint wfa compound
ydr ox uncti ona ' : ds of lL.a .
N lopt ey L e Ioo Nt BEGIAE A REHA Pl BoGaciedt o
g%gfﬁ{:)tfs subR B EALRRCHE AR QSR TREFAR dRGLIIGRMective amount”

will vary depending on the compound, disease state being treated, the severity or

the disease treated, the age and relative health of the subject, the route and form of
administration, the judgement of the attending medical or veterinary practitioner,
and other factors.

The terms “those defined above” and “those defined herein” when
referring to a variable incorporates by reference the broad definition of the variable
as well as preferred, more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:

(1) preventing the disease state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that may be exposed to or predisposed to
the disease state, but does not yet experience or display symptoms of the disease

state.
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oxi mes, acetals, ketals and enol esters of ketone and
al dehyde functional groups in conpounds of Fornula I,
wG@em@smBossoegaard, H  "Design of Prodrugs" pi - 92CT/EP2005/004478
El esevi er, hbm1Ybrk-CMfor94(1985). "Protective group”
or "protecting group"” nmeans the group which
(ii) Sel echhip@ing tht ack&enee, [.eaairbstidgShd evelopanent of the discase
mul tifunctional conmpound such that a chem cal reaction
state anitp eliwealsyegtwit okel ectivel y at anot her unprotected
...Jeactive .site i.n th [ ' ci at ed
(Wi t h TPECYRS BT Sga"gﬁg%g rsy%n[gép %%a%@pﬂf%%%g%gs of
regtdidin bNMheideast stat yr peimitdieyppnect i ve groups to
bl ock reactive nitrogen and/or oxygen atoms present in
the rEaecieant Sreafipg”,ecemipties” e Teartg” when relerring to a

"am. no-pr ' . v " it d ot
g R R R TP e
cordhtfve tOp@dntsthg imligsed aidéordheldésirep potdact. 1 eould be ogen

at om agai nst undesi.r abl ti, dyri het j
piptaReaI e e TESRIR VNS RIPEHGR A PHBEEE ERGr BEoSpeed

i nel L Al
s I T
whichavdve hetialiyt @ided, iGBZhere paaydtetme o amry insseyesalidbesryylhich are

p- ni trobenzyl oxycarbonyl , tertbutoxycarhbon (B .
oo R TG AOEARY 1S iR agoeﬁ%&eem%%re%up
and/&' tht B&si ﬁ?)?ocﬁfct.r enoval and for the ability to

Wi thst an he foll ow ng reactions. "Sol vates" neans

solvent addition forns that contain either

stoichionetric or non stoichiometri f

R T R L S
AUTReEM™ An oF aBkestoh Bl tveRbmiFateeieed eBtdnn fdrhie generation

crystalline solid state, thus formng a solvate. If

of TURAG spstematig ISOWUI?he solvate forned is a hydrate,
when gfllplglinzc%i %ﬁ%&ug%sssh%%%@?ém \Jegce%%/:s%r\léahgin QEIP, e For N

al coh es are fornme e comnbi nation of
2.20NEhyOépiBiaReniP b i8S o8k cubiogs oxyigeh oonierogén ttbm in the

subst ances in ich the water retains its nol ecul ar
stragtures hersinHpdicatss B1s REewBFI2l 3 BHIIPETng abl e to form one

or nore hydrate. "Subject"” neans mammal s and

non- manmal s. Manmal s neans any

The invention provides compounds of formula I:

R1

FREN
Y \ / Z
N—N I;

or a pharmaceutically acceptable salt, a solvate or a prodrug thereof,
wherein:

R'is optionally substituted aryl or optionally substituted heteroaryl,

AisSorO;

one of Y and Z is -NR?R® or cyano and the other is -C(O)NR'R?; and

R% R RY, and R® each independently is hydrogen or alkyl.



menber of the mammalia class including, but not
limted to, humans; non-human primates such as
we@ hiospessaees and ot her apes and nonkey speci eSPCT/EPIUD5/004478
ani mal s such as cattle, hors?§, sheep, goats, and
swi ne; donestic animls such™as rabbits, dogs, and
cats; | aRQoalieRNbIME SnveGbiiheg angdeRt sR”, RACK" @8l R’ are
rats, mce, and guinea pigs. Exanples_of non-manmmals
i alicylLod e pntiptnt aneelleylmoeietyi sHichalicyl &5 PrBTar Sy LoTria afighrhe. Crvs alkoyl,

"subject" do ot note a particul ar age or sex.
"&ﬁﬂéii%rﬁé’ﬁ?fg’@g&@'ﬁ elCtive anount" means an anount of

a conpouRrghddidbe uMieftosdihatihetsesmeibithis anentipe etcohgrasses not
treating a disease state, is sufficient to effect such
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In cerfain embodiments the compounds of the invention may be of the

20 formula II:

Y N\ / Z
N=NIL
wherein:

m is from 0 to 4;

each R® independently is halo, alkyl, alkoxy, haloalkyl, nitro, cyano, 2-
25 cyanoethyl, or morpholinomethyl; and

Y and Z are as defined above.

In certain embodiments of formula II, R®, R%, R® and R® are hydrogen. In

some embodiments Y is -C(O)NH, or -CN, and Z is -NH,. In certain embodiments



chem cal reaction neans adding or m xing two or nore
reagents under appropriate conditions to produce the
wo p@saedsesl and/ or the desired product. It shoubPdr/BR2005/004478
appreci ated that the reaction which produces the
i ndi cated and/or the deS|Héd product may not
m REL Q&S bief &M dimdhisestd Naﬁcn@m R, nggfp Ian@ky%wilkyl
two reagents which were initially added t he
nﬁﬁh?Y@é)%ﬂ@mmmﬂmmﬂeInmeQMEmWﬁhﬁs whi ch are produced in

t he ur e whj ul tiqymat | eads t.0 th or. mat of
the T i tthirgel e ey rER SrdRata T o aEia B
t he nonencl ature used in this’application is based on
AUTONOMtm v. 4.0, a Bei & n Institute conputerized
system for the generatio | UPAC systematic

nomencl ature. Chem cal stihdctures shown herein were
prepared using 1SIS(r) version 2.2. Any open val ency
appearing on a carbon, oxyggn or nitrogen atomin the
structures herein |qd|ca es/the presence of a

hydr ogen. The i nvent Non oro i des conpounds of fornula
| : or a pharnaceutiea eﬁWabIe salt, a solvate
or a prodrug ther & mheYeNn R1ITi:s optionally

substltuted aryl or optlonally substi t ut ed het er oaryl ;
whareuymeing R 'gre ghdefgredesgiyy z i s - NR2R3 or cyano and t he

ot her Njgﬂﬁ ,

|ndepg%%e QFy 'S ot fgggﬁﬁ%?ag?lnﬁyqaﬂgﬁﬁoglnents of
embhdimentsantis bandR rsehahmallqﬂ aoxyRéalodkBy], Rdroaoghneb2-ar e

al k or contaij IkyI noi ety, such alkyl is
Cygﬁr"@%“&%?ﬁ?@ PmSEW@ i.e. Cl-6 alkyl, and nore

pref eR@?ﬂe&’en@atﬂfe%'oﬁ%ﬁyloundst m%@&h‘héﬁc@ Svithee Exﬁieﬁﬁgn Sﬂa%hoxtvﬂe

scope of this invention enconpasses not only t
in Varle b degetisn mathsmelbing poimbyr mxssstpedintm M. t he v ar i ous
m xture of isoners MhiC?A%ﬁé%ﬁe formed. Furthernore,
t he scope of the present™ tion also
# | Structure Name - MP°C/
M-+H

4-Amino-2-phenyl-thieno[2,3- 271
d]pyridazine-7-carboxylic acid
amide

4-Amino-2-(3-cyano-phenyl)- >300
thieno{2,3-d]pyridazine-7- °C
carboxylic acid amide

4-Amino-2-(4-fluoro-phenyl)- 289
thieno[2,3-d]pyridazine-7-
carboxylic acid amide

4-Amino-2-(4-morpholin-4- 370
ylmethyl-phenyl)-thieno[2,3-
d]pyridazine-7-carboxylic acid
amide
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enconpasses sol vates and salts of conpounds of fornula
I . In many enbodi nents of the invention, Ais S or O

wa@p@sitosseert ai n enbodi nents Ais S. I n many enPOTEPENS/604478

of the invention, Rl is phen napht hyl , thienyl or
pyridyl, each optionally sub tltuted and in certain

enbodi meﬁh@thaladtp§ct<bmhd)1ﬂaéﬂt§bn%ﬁbﬁlﬁb§ alb@dpdmﬁtﬁﬁydonqﬁrrlsmg a
optional ly substituted naphthyl. In many odi_nent s

RieraRgutiqaily #fidciRe ameih ph#idewsh ong ﬁora@wnéq# e (rend 8

Zis -NH2. In some specific
eH%%H@%%%%gﬁgﬁxﬁgagﬁgﬁgqg napht hyl , 4-fl uorophenyl, 4-
nmet hoxyphenyl , 4-hydr oxyphenyl,

4- (2- cyanoet hyl ) - phenyl , 3- nitrophenyl 5-
cyano- 2- frh 4 8:RPARIY bf th'é'ﬁé’s%ﬁ@m?’eﬂtidﬁwaﬁ pham by a variety of
3-cyano- 4- (nor phol i n-4-yl net hyl ) - phenyl, or
4m(eﬂmdp Hepicted 4a (Heribustspkive pyrihstic reagiioneselenes shown and
ts t he conpounds of the invention may be of
t %Scf h?‘ﬁﬂ p

871 1: wherein: mis fromO to 4, each R6
I ndependeng kivrting hab@als ahci(téagexﬁé Kspayin phiplaﬁﬁg kKieke compounds
nitro, cyano, 2- cyanoethyl, nnrphollnonEthyI

Yzeneeelly are sither Aeldtie HOREOFECIFIA] CETRLETSnSHSHISG d’flﬁre?h Qhemlcal

fornula |l
cgodt RRered B mgfip o aih B IR Qoat gl ARe™
C @fdcadiute€ s Bsti BN fofRricss SuchwhiHigrei nndFlwer £Rbig&nn§‘m Organic
mis 1 and R6 is halo al kyl , alkoxy,lla%,?2 nit.ro,
th

cyarfbesio Wijaneiany) New Y obrisibi ¥ Al oy esrrsinies
CPh0Fl, 0% b, SRS GRRPAUAUS, A1 S50y drhed pomiha

n m’an are as erein. In certain
eshpglements; aid Oagamid Reddibys, Wilsy &, Somki NewiYorkt 199, Volumes
1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and
various modifications to these synthetic reaction schemes can be made and will be
suggested to one skilled in the art having referred to the disclosure contained in this
Application.

The starting materials and the intermediates of the synthetic reaction
schemes can be isolated and purified if desired using conventional techniques,
including but not limited to, filtration, distillation, crystallization, chromatography.
Such materials can be characterized using conventional means, including physical
constants and spectral data. |

Unless specified to the contrary, the reactions described herein
preferably are conducted under an inert atmosphere at atmospheric pressure at a
reaction temperature range of from about -78 °C to about 150 °C, more preferably
from about 0 °C to about 125 °C, and most preferably and conveniently at about
room (or ambient) temperature, e.g., about 20 °C.

Referring now to Scheme A below, there is shown a synthetic procedure
for making compounds of the invention, wherein m, R?, R®, R4, R® and R® are as

described above.
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enmbodi nents mis 1 and R6 is hal o, alkyl, alkoxy,
hal oal kyl , nitro, cyano, 2- cyanoethyl, or

worsoshaispsionet hyl . Representati ve conpounds i NPCT/EP2005/004478

accordance with the invention are shown in Table 1
together with nelting poiﬁ or mass spectrum MtH
TABLE 1Anot her aspect of the iqﬁgntion provi des a
cgnposi tion conprising a therggedtically effective
unt of at kgast one conp
Sphgrmaceutical ly acceptabl e
present inventj can be
depi ctfBd B he 111
tion schemes” shgwpngnd descri bed bel dw. *The
starting materials and feagent syuS8d in preparing
t hese conpoundsbgenerally afe @ither available from
commerci al suppliers, such as Al drich Chem cal Co., or
are prepared by nethods known to those skilled in the
art follow ng procedures set forth in references such
as Fi eser andFi eser's Reag sfor Organic Synth §ds;
i ns: New York, ;™ Vol unmes 1-15; ”\‘§
ds, Elsevier Scie
8sA- 5 andStSupgl enent
O ganijc React poog, W/ ey Sons: 1. NemR¥of k, 1991

of fornulg.f4) and a
frier. The conpounds of
de by 2 pahl GhiieOfzase

ative %y@tr\mﬂl C

re

=
0]
<

are ely illustratgve sone net hods hy whiel the
c »f the presen ef)t i on can be YsyQt hesiured;
agnhd Yagf ous nodi fi i 0 jo these symthétic N-eaction

R RO P-

schenes cam be made and will de suggested to one h

skilled in the art having referred to the disclosure
contained in this Appl§§§£ﬂ$E£iThe starting materials

ond el P Sk B ROy,
wheeg R énlk ginakh hembthiylyedsyl, it alklyiskdngithaphentl bbrani¢ gudt o,
co%xlﬁla%{ggé Iggf,%g rgg%;_grtléel Jf%tﬂaﬁgdiugnr%%l%lt |1r|1 t %trﬁagnrllfer described above
for Scheme A, to provide phenyl thiophene carboxylic acid ester ¢. In step 2,
compound ¢ is treated with dialkyl oxalate such as diethyl oxalate in the presence
of strong base such as lithium diisopropylamide under dry, polar aprotic conditions,
followed by treatment with hydrazine under aqueous conditions, to afford a
tetrahydrothienopyridazinone compound d. Tetrahydrothienopyridazinone d is
then reacted in step 3 with phosporous oxychloride to form phenyl
thienopyridazine compound e. In step 4, the compound e is first reacted with
amine f under dry, polar aprotic conditions, and then with amine g under aqueous
conditions to provide thienopyridazine compound h, which is a compound of
formula I in accordance with the invention.

Many variations on the procedure of Scheme A are possible and will

suggest themselves to those skilled in the art. For example, 5-bromothiophene-3-
carboxylic acid ester a in step 1 may be replaced with 5-bromofuran-carboxylic

acid ester, to afford compounds of formula I wherein A is O rather than S.

Similarly, 5-bromothiophene-3-carboxylic acid ester a may be replaced with 5-
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Such materials can be characterized using conventiona
means, including physical constants and spectral data.

wondosasssspeci fied to the contrary, the reacti oPGI/EP2005/004478

described herein preferably g€ conduct ed under an
i nert atnosphere at atnospheri’c pressure at a reaction

t sf&%t%gﬁ&letzﬂ-e%oﬁﬁcfJcms@éi%ts-braﬁoﬁfﬁaﬁ-g-@mwawd Ester,
nore preferably fromabout 0 C to about 125 0C' and

nbs¢festiztlycabhge thadbcetsmidhg Bt Oyhetaroaibouvithio ds flasl product h.

anbi ent : . ._.about 20 0G. i
P e RSBl P oo B B B P
preceded & the ExamlsiRgeanmeusds of the invention,

. wherein m R2, , R4, R5 and R6 are as descri bed

above.ase SCHEME A In step 1 of Schene A

S- br onot hi ophene- S-carboxylic acid ester a, where Ris

al kyl su@he asmpetrddslof thet inyéntionsreabdefiil af edatng P igmediated
pheny|]. boroni c acid conpound b in.th resence..of a

b Aot AT aitear & A UR GG T i BP T BE R e r b P
SeheliBortya thé}a?&ﬁiéhﬂﬁ FOERY hnfolhiaReeoah 8 OX Ydihosedndof the
ester c. In step 2,” conpound c is treated w th dialkyl
oxaicatien.such as di ethyl oxalate in the presence of

strong base such.as_L.i.t hi um di.i opyl am

ary. ol raRrarrepgbm fRatE SRR e and
Wehdbeh YAl Bezir e ER theasieati Sorffii@idt behSomp@kit@fsOlidloge group
t et rahydr ot hi enopyri dazi none caonpound d,

Tef emhodimsnis disedsps prkeniiions iaclpding ghyenicedissases, Phhupags or
3 with phospo l.01 4 t r n .

e B ISaBg H EE E R MATE rcs acer

i &oxfédiﬁsﬁs iheladé:a(d) %@iﬂhﬁmﬁm&)ﬂye)rfallehgdﬁﬁsmgs, supbbasystpiiot i C
conditions, and then with am ne g under aqueous )

C BARADYI B Ot PBSBNAI B ISPROBS Ty FTUBaIPFReSe B%ﬁquﬁag Rllergies;
Wﬂ&ffﬁnﬁlg‘co?y ﬁmwgseg,f sulcR a8k hnbs &8 a@é:ﬁf?éé;ﬁ%eco\ﬂ'ti%,rﬂeiﬁs and
t he T nvent’ on. ny variations on the procedure o
Sehtenits;Avaginitip pssidsiseandniaflahinbtory dermatoses such as dermatitis,

eczema, atopic dermatitis, allergic contact dermatitis, urticaria; vasculitis;
spondyloarthropathies; scleroderma; respiratory allergic diseases such as asthma,
allergic rhinitis, hypersensitivity lung diseases, (2) autoimmune diseases, such as
arthritis (rheumatoid and psoriatic), osteoarthritis, multiple sclerosis, systemic
lupus erythematosus, diabetes mellitus, glomerulonephritis, (3) graft rejection
(including allograft rejection and graft-v-host disease), and (4) other diseases in
which undesired inflammatory responses are to be inhibited (e.g., atherosclerosis,
myositis, neurological conditions such as stroke and closed-head injuries,
neurodegenerative diseases, Alzheimer’s disease, encephalitis, meningitis,
osteoporosis, gout, hepatitis, nephritis, sepsis, sarcoidosis, conjunctivitis, otitis,
chroﬁic obstructive pulmonary disease, sinusitis and Behcet’s syndrome); (5) in
another group of embodiments, diseases or conditions are treated with inhibitors of
IKK function that will promote cell death; examples of these diseases include, but
are not limited to, neoplastic diseases such as solid tumors, skin cancer, melanoma,

lymphoma, and diseases in which angiogenesis and neovascularization play a role;
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suggest thenselves to those skilled in the art. For
exanpl e, 5-bronot hi ophene-3- carboxylic acid ester a
w0 noost1eg308. may be repl aced with 5-bronof uran- ceCDBRI00F/G04478
acid ester, to afford co unds of fornula | wherein A
is Orather than S. Sinirggly,
(6) Dt HERIA1B RN AR TSHAaAIrE Qltinee 18 Ghldbieidh F TAHGHILbe
“replaced with 5-bronot hi ophene-2-carboxylic acid ester
sigoaling; Hichmsfobesafy-1Pr exantidsyl i ¢ acid ester, to
effectively change the | ocate of the S or O heteroatom
within the final product h . Mre specific details for
pr oduThdghA0APSIBREST ik cﬁﬁlﬁﬁuﬂl@ Jf tigik envdaged iwaedeteininbe
Exanpl es” section bel ow. The conpounds of the invention
by aitecapgaized prsicedurest Thegin vikko Fashmigiesdfos defgmpingiasthe ptfmities

L.seases adm ni ] ject having such a
Of%Ftscé’gléjém%?y%rg%g%c?]ilb%%?{glgt%ﬁgg{f}lggega#gggl ly effective
anmount of a conpound or conposition of the invention.

D seases and conditions associated with inflammati on,

i nf ectrhOp--38 HHRAGEN ifedlliel hirhRabRkaldnipdshfond tesehting
conmpounds and conpositions. In one group of

at leadh 0dé penpeunddif Seepresend invephiet, tor enéndivideal ity ERemsis &
di seases, .of hunmans or_ ot her | r
o ER AT e R e Piger A By B3ak e e,
thef@TdbEétRASWiti &1 1845€ ond BhariatéaivnEY eccgp@ablealatriyr Ginal
di seases such as system c anaphyl axis or

0P%Wp@ﬁ§@??ﬁﬁ¥mﬁm?0ﬁ@ﬂ@bﬁ@é@ﬂﬁﬁﬂuégﬁﬂﬁéﬁgies, i nsect
sting rgi.es: i [
& onEectidl B8 o Phu iR oY Bl oM REPRIT: achifbili e
in ﬁﬂieﬁfpieﬁﬂi@lly\eﬁ@%ﬂﬂ\i’d drg@urm B9 ahpsf theanckpitad hadesadfor y

ermat oses such as dernmatitis, eczenmmn,_ atopic
ARHSHRED 1 A2ATF GRS EVE S I eR L ogigs raagesre
e GESHT 00 Bp ARPIRYLARY MNRIINER, oAERBIARCLRLY | 30me
daity)idepdridng ippensensist fastbtsysuklu agthdisseage of the2l)sease to be

e T, SR R R S R Rl
S ST i e e LR
admidigmptiahtis diegotat, pdhthandeigreates-apdresperiatics eéﬁ@)me@wg (4)
pra%%i’ggrger qrilvso %Sd(.e SOrilenof ordinary skill in the art of treating such diseases will
be able, without undue experimentation and in reliance upon personal knowledge
and the disclosure of this application, to ascertain a therapeutically effective
amount of the compounds of the present invention for a given disease.

In general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and
sub-lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous)
administration or in a form suitable for administration by inhalation or insufflation.
The preferred manner of administration is generally oral using a convenient daily
dosage regimen which can be adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one

or more conventional adjuvants, carriers, or diluents, may be placed into the form
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whi ch undesired inflammatory responses are to be
inhibited (e.g., atherosclerosis, nyositis,

woewsahssgs cal conditions such as stroke and cl PEPHEPIveR0N4478

injuries, neurodegenerative ﬁseases, Al zhei mer' s
di sease, encephalitis, neningitis, osteoporosis, gout,

heBaalrhh RutiBf RBfbbiifonsSERSINS: do8AFe8 OTHO Phfrmaceutical
conjunctivitis, otitis, chronic obstructive pul monary_
désepesejons iandisiit dssaga forBsheast becoyprined v ponvesliona) ingredients

anot her gr of .enmbodj t. ' djti
Py yRa MeE et o aretise! 1RREP TR et ey
PH:@RRb18s, @84 khed At dbsagxRpRb afy@bniahess ditsklaseBctive amount of
include, but are not limted to, neoplastic di seases

sthehctie ingtedient cormmensusate itidhe eitended (dailn fesage yanse dorhe
and di s s .i n_whi ch .angi agenesi] .
R R L L R AR
Jiab AL R ddapsuddseseiBslidsi ye@wdds,isukthidiet kdease foridWatims, or

IL-1 signaling, such as obesity for exanple. The
gh@uldawh@gyolgﬂow éuspélﬁsa@nfna@uléwnﬁarﬁlgﬂﬁ%%ﬂhd&ﬁp%%s for oral
ter : . o .
R B e DS
coutpoiMiesilaigectddesdiittahsifor pdentérebngel drinelativns ddngaining

present invention includes pharnaceutjcal. conposition
C@;tpﬁjllt PBg ﬂ@ ny{ligran of aghie 1@5@5@9}1@, BIOT§ h@aglryeg@% 8.01 to about

| BYERIO Q@?A %?H%ﬂﬂigvﬂ)&l@dleﬂ, SQMRELord[RhEMiGbRrepresentative

non-Tacem e of "isonefs or a pharmaceutically
aogiefbsabe oragl t or sol vate thereof, together with at

| east on har maceutjcal ly acceptable carrier d .

opt i onal fli}gﬁcflﬂ%? ha é’tﬁ%/sﬁlét %ﬁ%?t@P nb?fygtiﬁ‘ll{?@‘(ﬂaf%qn a wide

! 0&4&? O aqrhihi HEAEH Bbsagt RENEONMMEWALSHREuidAe cRABSSMns and
invention wll be adm niStered in a therapeutically
efidsgt forssampuenmiyise amppbunder ensoepndslofibd @seset invention or
adm ni stratjon for ents that serve sim|ar

LR el reapb el oo L iy B8 e S RaRt . s00
NBh&laakdticRl $h&eplb chrriddniag beaithst,soBAdr 1g&H. Solid form
preferably 1-30 ng daily, de?endlgg upon nuner ous

f prsparationyinhlude poviderscelleist pillofcapsidesd Fadgesuppogitories, and

B8 50R0 3000 R b 8RR e

oh1sadel Ridslhet,| MRoutifCaddnel, esltibiliners dvwaticiditspBispbnding agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material. In
powders, the carrier generally is a finely divided solid which is a mixture with the
finely divided active component. In tablets, the active component generally is
mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter.
The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the

active component, with or without carriers, is surrounded by a carrier, which is in
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admnistration is directed, and the preferences and
experience of the nedical practitioner involved. One

wo@toosnoisosary skill in the art of treating suchPdi/BRPHSH604478

will be able, wthout undggl‘ experinmentation and in
reliance upon personal edge and the disclosure of

assBH?ﬁor@%ﬂh L agﬂn‘ﬂﬁﬂy,t ééc@éi§ gid RzéhRs hREhaRgH. | TaIdty,

ective anount he conpounds of the fpresent

powderg ripaiest prllsacaghvte,randl lezeages minbgensalisl forrpospahledor
f,the present invention will be adm nistered as

Ofag PPcal formul ations including those suitable

for opaler (féx&?s' éa%ms USSR dna T trBtid inlcmgs ailphid foest al |
nasal , topical, pulnonary, vaginal, arenteral

prepamtxbm@mn]gldmgtemaﬂusn&,l SHIPS, i ehmraaaﬂtl@cms&p utiopy, egeefEs al |

bcut t
e e e A R
befortsibith Silhiaforn] BeepRfaEbes.r SthulEomnehapbe pebiphiet i bettiion,

is generally oral 'using a convenient daily. dosa gl
forreégmm ingruepuscIApenaglyeel selitigat of @Ry gontaineRBld biRs e

agﬁ% i lxéﬁltp X 8ucé1tAéh g?é%%#] g Rhn GRUIREHARS O califie Al Q]g?étﬁnt

one Or nore conventli

solatipris\AnbS, fpréiﬁfddl 8 Gissobving tHeurtivs compyneheinphatercthd aiting
the forno har maceut i cal corrp05| tions and unit

suitpbeepderantFnaysmne iRREEEES o] INRPBSIEFThsAHEP I il foonsions
e 2885 LT O OB LGB O o i
VlSWr)]IIShﬁMEﬂ@lg stichi a0 maturd ot is yithetangums) desinsy rrpthymeillploes sodimch
the unit sage contain a SU
o P Y e A otn O e B, Kb RO BELE i ot at o
pr%faﬁoﬁQﬁclﬂ% %Qﬂﬁg sd§h I%nﬁ@&agﬁd élﬁﬁgfonfs Oanla%na%l"&ﬂn@év{@%

armaceuti ca ositlons may
additibi dstheswm’e mnlicmbhtetslonmtst flevae, stdplsmrse ;buffers artlﬁmal

em sol i ds, ers, ned r ase forpul ati ons,
%Pat}“? SEe % Sé’grs%tﬁifflfcgﬁ%ers §8§%§f@?%?‘%€ P];rrul si ons,
el i Xi f$e cOfpbidds@F 11EARS e BrvERoORaY b@&&mu@arted fort he
f or m of supp05|tor| es for rectal or vaginal

palammiuadmnasﬂwmn (o4g., by injaetidng fon e@;ﬁm@ieeb qlpseinjagfien pabl e

coifiahs Sisio D R hrenl a8 Arb R EmE Ol L
firlea Qﬁﬁkgés SR o180 InfhSloA B mameddyd ReftathefshOM) an added

rans, per tablet, are accordingly suitable
prqsgpratgg@ n"f]aq ¢apapositions may take such forms as suspensions, solutions, or

emulsions in oily or aqueous vehicles, for example solutions in aqueous
polyethylene glycol. Examples of oily or nonaqueous carriers, diluents, solvents or
vehicles include propylene glycol, polyethylene glycol, vegetable oils (e.g., olive
oil), and injectable organic esters (e.g., ethyl oleate), and may contain formulatory
agents such as preserving, wetting, emulsifying or suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from solution for
constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal

patch. Ointments and creams may, for example, be formulated with an aqueous or
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unit dosage forms. The conpounds of the present
invention may be fornulated in a wide variety of oral

wW@aoosnisos at i on dosage forns. The phar maceut i CBCT/EP2005/004478

conposi tions and dosage forma may conprise a conpound
or conpounds of the present i‘hvention or

PRAY aGewh 8R! dMitRBCTRU YIS thsMehihglneloe otlliag abhi@ts. Lotions
active conponent. The pharmaceutical |y acceptable

c aayi erfornmalptef avidhi athagueawst arepilyrbase apsl Will Isoyeperat pppontaining

SR BLh Rk e RE S Bl B8, Sk Sy, gupencio

Oh38us, eBickdhiSOhdeiits of Edlefing@yentse Fon@ubiionDsugtable for topical

subst ances whi ch may al so act as diluents,,flavoutin%
ageminstrationin the pewts inghuds [pBenges compraTRm GG agen e Havored
bi nde I vat i : L i Ja; j, I

o RSP B St o A0 Repl, B RULAL G, ORI
gﬁzﬁf‘écﬁbﬂm&n lag ierf baze kychdswetheide and phycediecdr susroae andkéaacia; and
with the finely divided active, conpone [n.tablets,

t meoudlewashes esaRyévm the gett mpregions g %@% liqyiq garier.

carrier [ iadi j '
Soi 1 bl o 1Y B bREEIEE B R A FRBGH A for

S iadmimdetsdtiondhs sijyesjioniebe r4s lcamchettayl vetss syehedsermixiyre of fatty acid

oS e S b B e S EPp Al gisperss
! %%hfb%&léaﬂhty?fo? eRGhplel l|59 §tBfnt OTHRARESH HBMG AdrReRGHxture is

magnesi um st ear at e, tc’:} C, Sugar, | act ose, pectin,
deberr pavredsingr ainyegiehiizadanolls, afawad thcool, and to solidify.

nmet hyl cel | ul ose, sodi car boxynet hyl cel | ul os I .
ol 1 g iR CopgRL R SRR RN Y bp R s Pinal
| nlahseCation. iHeedawids thiiBordsOéRbhatdea) F@éftest, RendcdrisyRys
conmpound with encapsulating material as carrier, .
preoviattiimgyincadditismtodhg apting ingredipnt saeh paraers eRpesgvwn in the art
wit(tgJ or without carriers, is surrounded by a carrier,

whP OR FPEOPHEEsoci ation with it. Simlarly, cachets and

| 0zenges Meohipetibdiest. thd plebat snvepBuleks be Capailited for nasal
pills, cachets, and | ozenges nay be as solid for

s uidmapibieatiosr TeaPlubignt A SEPEISicsh arcaPRard fBPH 18 e masplavity

3 S BT LS T LB L Gl sy T

aquenulstiGI ity ensrovaigd @oasingle or multidose form. In the latter case of a
dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a
spray, this may be achieved for example by means of a metering atomizing spray
pump.

The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for
example of the order of five (5) microns or less. Such a particle size may be
obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a

chlorofluorocarbon (CFC), for example, dichlorodifluoromethane,

trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon dioxide or other
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suspensi ons, or solid form preparations which are
intended to be converted shortly before use to liquid
wo orosiipisepar at i ons. Enul si ons rmay be prepar ed PEI/EP2005/004478
solutions, for exanple, ig aqueous propyl ene gl yco
solutions or may contain ﬁulsifying agents, for

sui@B R EThS H&Bs @ $ndyBbnlBiliBntlsAEPEdrnddin AROAR@TBch &
acaci a. Aqueous solutions can be prepared

b
lecitliiss dheidngp efhbugpialybe conmpltaddmnt a matergst walven n%lt%@ﬂi‘f‘?@’ the

sui.t abl.e .col or.ants,..fl avors tabilizers n
activgy R PRy 4 RGPS (.’Vlgﬁﬁkj ]é]o%‘fém?lfg éﬁ% P 8?@ S 558 e%nglreeap ar ed
po¥erGhik REFIH ddgndiad fin Hehivabtt vdwetes bagd Juvk a€ RRRBE&HHICH, N
water with viscous material, such as natural or

starshdietivatives gupsas hydeixaropikeetylcsliniopodnd palpdpyigyrrolidine
t-hyl cell ul : .
L TR B L b St oy

corBfbsiidrOnsy bSpRpeied Pnmit die feidos exditple amdapzales or
contain, in addition to the active conponent,
cartrislees ahe &, 2elpanerishlistar pBeksi hamp svhigh fhe @pwder ey b ci al
e di spersants, thickeners,
ad%o %%?¢ﬁ§?%63%§§%%ﬁﬁgg%e conmpounds of the present
i nveniilen desiyed) rimuiatichatedbd meppad enthemédric coatings
adm nistration (e.qg., by injection, fofr_exanple bqlu
adaphideet pustrird @&qptra%%@qa?ﬁ %fgmaﬁ)tra’a s @ Q:?eplpgr?aﬁp d
For Seaftid, 408 had bﬂh@gﬂ%bﬁlﬂeﬁweﬂﬁbﬁfebﬂB@ﬁ)rﬁﬁ'ﬁdt&gi%s’ _
snmal " volune intfusion or in nulti-dose containers with
tramsdeand ed syrcasmevat drug dellveey devipass i Theemdelivery syatesissie h

forms as suspensiqns, sol.utions, or.enulsions .in oily
ad5Riagg R R R RFR Solof 5 o e B U8 IR ATCRES, FraiBous
patR ¥5hPYARE %il VEQtmei @Bl S Bfuchl.! ToRboRaH HERdSrmal

carriers, diluents, solvents or vehicles include

delpreopyyseemes aye fieghentiyoittpehddyb enekigradbetive s@igetmpere he s
conpgodid orgikisfe Spakiod ¥ b FEy R Re i HPh L By
AzBRENL S RUFHzRTCIBhENAI-TidMg). Itdihditeleasadidivbiyi s3gtears are

~ suspendi ng, sfabilizing and/ or dispersing agents,
insgitecerubautanesiugly intecthe setidgemaligyes by suizcragr BiECtion pbider

‘ bt 2 nod b tio i N
suBhil) T BB et SR B 4 S o Bleihb e g
silioEReuBbatS 6r biobe@addbild pélh el @ty qlotyladtictcid. st eri | e,

rogen-free water. .
by gT he pharmaceutical preparations are preferably in unit dosage forms. In

—t

such form, the preparation is subdivided into unit doses containing appropriate
quantities 6f the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosage
form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate
number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are
described in Remington: The Science and Practice of Pharmacy 1995, edited by E.
W. Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania.
Representative pharmaceutical formulations containing a compound of the present

invention are described in the Examples below.



The conpounds of the present
formul ated for topical
W@32006i10880&Nt S, creans or

patch. G ntnents and creans

formul ated with an aqueous o

i nvention may be

admnistration to the epiderms
| oti ons,

or as a tranBOBEERBNS/004478
y, for exanple, be
i1y base with the

addi tion of suitable thickganmer@ond/ or gelling agents.
Loti ons may be fornulated with an aqueous or oily base
al so containing one or nore

di spersing

t hi ckeni ng agents, or
su1tab[

and will in general
enul si fyi ng agents,

agemhsle suspendlng agents
colorlno ! ant s. lat 0

conpr|3|ng actlve agents in a flavored base,
sucrose and acacia or tragacanth;

stabilizing agents,

%Q Iacfa amide

usual l'y
pastilles conprising

t he acti ke B)myln@ntl pifnntedun:s alasdaribed tn thasBxanplh wete carried out

gelat ne and cerine.o ucr
TEUCENIAS KD odirgrs Siong it
suitable liquid carrier.

i nvent iQn may bgﬁfQ{nul

Suppozi tori es. _ATowenel¥i Ny wax,

fatty ‘a€ld gl ycgridgs or
and the Ple conponent IS
for exanpl e,

Ehe conpounds of the
d for adn&nlftrat|o_

se and acaci a; and

HBEve ingredient in a

by stirring. The nolten honbgeneou®

m xture is then poured into convenient sized nolds,

all owed to cool,
present
adm ni strati on. Pessari es,

pastes, foans or sprays con
active i¥pedi ent such carri

art to—be—appropriate.

W th a dropper,

The corpounds of

and to solidify. The conpounds of the
invention may be fornul ated for vaginal.
t afrpons,

creams, gels,
Ry ng in addition to the
5) as are knowstepf t he

the present
nasal adrdstivedxelaei dRA

i nvent i on~gogohg formul ated i
The sol s or suspensions\ arfe applied dimectly to
t he nasal™CavidiRP conventi ona

pi pette or spra
be provided in a single or mul
| atter case of a dropper or pipette,

ans, for exanple,
he fornul ati ons may
In the

this may be

'|do e form

achi eved by the patient adm nistering an appropri ate,

predet erm ned vol une of the solytion or suspensi on.

t he case of fa

Step 5
POCI

In
Step 6
NH,
YN YA
— O —
\ 4 Cl \ /T NH,
N—N H.N  N-N

SCHEME B
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spray, this may be achi eved for exanple by neans of a
nmetering atom zi ng spray punp. The conpounds of the

wWEe@samsos nventi on may be fornul ated for aer oSBCT/EP2005/004478

adm ni stration, particulagly to the respiratory tract
and including intranasal adm nistration. The conpound
Ste ill generally have a small particle size for exanple
the order of five (5) mcrons or less. Such a
ahyxVre aght ai ned by neans known in the
art for exanpl e by m cronizationg The active
|ngred|ent IS '
sui t abl e prop®
(CFC), for ex

e, dICQURQQPIfI

trichlorofluoro ane, ®r dichloro
or carbon di oxi dg or othersuitable
may conveniently also contain a surfactant such as
| eci t b B sollifien @O ERoHendBLUGrHTRY1iDaCIE @28 §0l95edmbY) it AcOH
metered valve. Alternatively the actjve |ngred|ents

(70RuyD) [eas @d@@ﬁi breminay(18.6rm8]) i SO 0P mio derpriss: hftendaeml e
se
d(iatlé) s reﬁ Oxggés &Qﬁg?@@fﬂ?ﬁ}&r& g%oﬁ’)ili' ké@ékvggﬁg%@ﬁ{ou%
ontb W‘if[ﬁx VO bItY breeigitite wad forthed @v}ﬁddwps)ﬁlt&ﬁeﬁ yheyiriedtol alitain
The powder carrier wll % gn t he asa
S U OPTRG- pEVBRT LGRS 01D AP bR abErete frton
(w 55t dose formfor exanple in capsules or cartridges
‘e.g., gelatine or blister packs fromwhich the
powder may be adm ni stered by neans of an inhaler.
Wien desired, fornul ations can be prepared with
Steget erj ¢ coati ngs adapted for sustained or controlled
5 BrEleant REE RlcsihalhORi@bmyhgiact i ve ingredient. For
exanpl e, the conmpounds of the present invention can be
formul ated inB&ransdermal or subcufaneous drug
del i very devj Theseggdgbi very ¢
advant ageous n sustai-nped—+el eage /of the conpound is
necessary an en Batneﬁﬂmbonpllan {th a treatnent
regimen i s cruci PpaiPidis in trafs mal delivery
systens are fre@uently attached to &h skin-adhesive
solid support. The

A solution of 5-bromo-thiophene-3-carboxylic acid (14.5 g, 70 mmol)

agraf | uor oet hane,

was dissolved in SOCI, and the mixture was refluxed for 2 hours. The mixture was
concentrated under reduced pressure to give a yellow oil. The oil was was
dissolved in EtOH and the mixture was refluxed for 1 hour, then concentrated
under reduced pressure to give 5-bromo-thiophene-3-carboxylic acid ethyl ester as

an oil (16.46 g, quantitative).

Step 3
5-(4-Fluorophenyl)-3-thiophenecarboxylic acid ethyl ester
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conmpound of interest can also be conbined with a
penetrati on enhancer, e.g., Azone

W@ beodaakses/| azacycl ohept an- 2-one). Sust ai ned r ePEHER2005/004478

delivery systens are inserteg subcut aneously into the
subdermal | ayer by surgery or'’injection. The subder nal
i npl ants encapsul ate the conpound in a lipid soluble
menbr ane, e g., silicone rubber, or a biggegradabl e

pol ymer, Brpolylactlc aci d. The pha euti ca
preparation e preferabPPn unit dosag orms. In
such form prepar ation 5 subli vided [nto unit

doses contalnl proprl u|t|esso the active
component . The ni dosag rmcan be a_packaged

pr epar at i on, ckagcho t aPAFRg=Mi screte_o
guantities of preparat|on such as packet eg ta | ets,
capsul es, and powders in vials or anpoul es. 0, t he

t d f b | | et h
FEéengSS&géat&%Té%%%mgghws 1%#35%5&@5?%@ Mts(Che 45

o Rp Q) A EAEphhyRAESATEAA (OB, oAt R carbonate (1.75
destr irpesl) amd tRealtisgibbenylfHuepiSomitiedinan{d) (Or2ag.t4 mele&(ﬁ) ina

Egaggggmgggbégg/ NS ObaEan sl ot phiperatite ot i
RERAGSENL AL g g?r{e{@%ﬂe&ﬁ{mg RIS A0S wANYoId] illited

a compound-o present invention are descri bed in
t Im&thEethyl‘palcemtetaaﬂmsEdWF?h E8tdEx i loeganic layer was washed with

APBBRy T8 SEr 1P GBI L HE KL e B Rl a0 WS piifed by

d ERfhatdprd Exap8! 2,4 E@n6/aELdnePioubtaias arﬂmdagahenyn
%Q%eﬁﬁr o G R e ot o

SBmapbemdwaﬁphﬂnrea@i ethybesfsyias an adl (.01 88%d o M- 8 HF. <M+1)
t hi ophene- 3-carboxylic acid (25 g, 195 nmol) in AcOH

)

Step 4
2-(4-Fluoro-phenyl)-4-ox0-4,5-dihydro-thienof 2.3-dlpvyridazine-7-carboxylic acid

F
Step 4
7N 1. Diethyl Oxalate , LDA
. 2. H,NNH,
6]
o )

A mixture of 5-(4-fluorophenyl)-3-thiophenecarboxylic acid ethyl ester
(1.0 g, 4.0 mmol) and diethyl oxalate (1.16 g, 8.0 mmol) in dry THF (40 ml) was
cooled in dry-ice acetone bath and a solution of LDA in THF (2.0 ml, 4 mmol) was

ethvl ester

added dropwise. The reaction mixture was stirred for 10 minutes at ice bath
temperature and then quenched with dilute HCI and warmed to room temperature.
The reaction mixture was diluted with water, washed with water, brine and dried
over sodium sulfate. The residue obtained after evaporation was purified by flash

chromatography (silica gel; 2% acetone/hexane) to obtain an oil (0.8 g). This oil
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(700 M) was added bromne (10.6 m) in AcOH (200 m)
dropwi se. After the addition, the reaction was stirred
wo 2005305808 nut es at room t enperature and pour edPGNEP2005/004478
water. A white precinpi tatz was fornmed, which was
filtered and dried to obté&fn
03D vehs a@ﬁedﬂ The
B S B B o T e
miGuBreasthetted @pﬁﬁaﬁ@ {6 Wanbowsgland caelied tcetqwm tegapteggiuza and

sol ution hene a C..aci
an Pl P R P SRR AR b AE,
with @fidn1t8a efnhie/Re13@H hEx tufd) ETHY S6lid iasWaEH &RACIENef a%ed
under reduced pressure tngﬁve a yellow oil. The oi

metkmolwaslﬂdnowﬁme angd ﬂltEte@H diltraie wes vongeairaied 19 ebpindad
R e e e e R s

cth@Bds@r eier &b Qllid (0]26g§4MS,m/ﬂt|6B1 (Matlhve). Step 3
- (4- Fl uor ophenyl ) - 3- t hi ophenecar boxylic acid ethyl

ester A m xture of S-brono-thiophene-S-carboxylic acid

ethyl ester (1 Qy, 4.5 mmol), 4-fluorophenyl boronic
_—géld (0.88 g. 6.4 mmol), potassiun1carbonate (.75 g,
4- %ﬁ“@@ﬂm}dnj}aﬂhﬁbimém idhespreptaidyidbcidedyl Ger2

g, 4 nole¥y in a 50:50 m xture of DVEL H20 (10m ) was

heated at refl ux tenperature overni ghtF under a

ni trogen at nospher®,, The resulting reasti on m xture

was cool ed, dil uvvith eidpyl acet and washed with
wat er. The organis#A ayer—was—washed brine, dried

over sodi um sul fatge and rdt®fy evaporated. The residue
was purified by Rl agh chromatographys (sjlica gel; 2%
acet one/ hexane Qbtai n 5- (4-1 1 --o'-'- yl)~
3-t hi ophengcaro ie=@cid ethyl Ghn oil (1.0

g, 889%. ol z 5m (MH) . St 04 N—N
2-(4- FI uor o- phenyl) 4- 0xo0- -4, 5-di hvdr o-t hi eno[ 2, 3-dl py

ri dazisngs fie 3F DA dofo-BRédd1)-4-0x0-4, 5-dihydro-thieno[2,3-
d]pyridazine-7-carboxylic acid ethyl ester (0.2 g) in phosphorous oxychloride (3
ml) was heated at 90 °C for 3 hours, cooled and evaporated to dryness. To the
residue was added ice and ethyl acetate and then basified over potassium carbonate
solid. The organic layer was separeted, washed with water, brine and dried over
sodium sulfate. The organic layer was evaporated to dryness and the residue was
purified by flash chromatography (silica gel, 5% acetone/hexane) to obtain 4-
chloro-2-(4-fluorophenyl)-thieno[2,3-d]pyridazine-7-carboxylic acid ethyl ester as
a solid (0.12 g). MS: m/z= 338 (M+1).

Step 6
4-Amino-2-(4-fluorophenvyl)-thieno[2.3-d]pyridazine-7-carboxylic acid amide
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ethyl ester A mixture of
5- (4-fl uorophenyl) - 3-thi ophenecarboxylic acid ethyl

w@3u08103808 0 g, 4.0 mmol ) and di et hyl oxal ate (RCWEPZPO5/004478

8.0 mmvl) in dry THF (40 ni)gpas cooled in dry-ice
acetone bath and a sol ution LDAin THF (2.0 m, 4
mol ) was added dropw se. The reaction m Rture was
stirred for 10 m nutles at ice bath tenperature and
t hen quenched wt ‘
tenperature. The r
wat er, washed with
sul fate. The resi

ter, brigie and dried]over sodium
btai ned after evagdration was

purified by fl%§h mat ogr aphy (si 2%
acet one/ hexane)\t ¢/ 'ob akg an oil (0. : Hoi I was
di ssol ved i M etfany] £10" ) and hyg ey hydrat e

(200 nl) was added. e m xture was ‘heated at 60 0OC
for 10 nmynuhi6R-An6a ﬁglﬂptlﬁ&ﬁ[QTﬁ—%Wfd@&diﬁé-@—c%%xyhc acid

allowed to react for 30 m'nutes. The solid was
c ethykestterdvdsydifsolved an pomoaradaldiskand (fimlhwhich was prepared by

di chl th /.h i Xt . Th | i d ;
b e P8 Sh Sk Ao e ER e T e eiRe TS Bewiine
TRExfukd HhLhRtMBS 3000CBALH BdRY. e @ik @tdwas cooled and solvent was

(4-fluoro-phenyl)-4-oxo-4, 5-di hydro-thieno[ 2, 3-d] pyrid_.
azémever-urdebmeyiune Theirebidieryas moified bydtash cliromatagsgnby (silica

0. 1 ~ 3 [)...Step.5 . .
a2eh 0ol o SR Pt ot Rt i i e
C @ﬁﬁ)@ﬁd’édi 18 agGdchs @hitydni@S hetiroAids ankbegte@bvernight. The reaction
2- (4-f1luoro-phenyl)-4-oxo-4, 5-di hydro-t hi enohz 3-
d Py Eeeas @f@le;dvéémed(wd cDuHied (ifipg geledod¥e@H/dichjyromethane)
. | i . .. at .
B SR PR oL Mo 125 R Bl Sl i

r esiidi®. Meg). adsted/z-089 g1t hyl acetate and then
basi fi ed over potassium car bongt e solid, The organic

layer wadddijranbiosepouRes Prenasar OF thrrarcduss p e lare

drj V. di um sul fate. The organic |ayer was
e&ié%g?g}g%liég' dryness and the residue was purified by

flash chromatography (silica gel, 5% acetone/hexane)
::%Zgg&f?lb’zn(j:fl uor ophenyl ) -t hi eno[ 2, 3-d] pyri dazi ne-7-ca
r hexMhkhGoRci d ethyl ester as
Pharmaceutical preparations for delivery by various routes are
formulated as shown in the following Tables. "Active ingredient" or "Active
compound" as used in the Tables means one or more of the Compounds of Formula

L

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about

100 mg each; one capsule would approximate a total daily dosage.
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4- Am no- 2-
WO bawgsbises aci d

M5: mz= 338 (MH).
(4-f 1 uorophenyl Vt hi enor 2, 3-

Step 6
dl pyri dazrne-7-ca
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am de4- Chl oro- 2~(4-f | uor og@enyl ) -t Meno[ 2, 3-d] pyridazin

ster was

di ssolved in

di Qxehsositodol OMli AdinM@srafibepar ed by

a I—nIO dl oxane while

CRAVLRE, | N

e-7-carboxylic acid ethyl
ammni acal
I G%Cl UTIT.
’)ﬂ hr\nr_c- Tha

Ul 'I
faa VA W)
LILILA 2 III /\LTAI C VAL 2]

AR

Fhe—resutting nixtdr

Wb Teated at

ona

__Eg%%lmm@ttp under vacuum The resjdi

nd—aoaql
Z)U c4u allu DUT VCIIL

Crdspeagimeld¢resadivoyr aphy (silica gel

2902-0%

LadedeH/ di chl oronethane) to yield a whi

t#.56lid. This

PV Qholgvi@Hyidogrinsyspended in aqueous

anepsni um hydr oxi de

ana heated overni ght.

or onet nane

The Teaction m xture was cool ed,

st E)I_Vp’giﬁ% m%?éélgﬂ{ %rfe cgg,b%rgedlé%ﬁ gregﬁ \ated?¥ing a solvent such as

methaAdl. MeZofrdulbtioioisapdrediydd artdfornal 2idtabley(contamingeabout

arboxyllc acid amde (0.

289 (M ).

20 mERLECHRREOTBRAHIG U S aﬁ@@ﬁ%?&’%éteﬁ%ﬁ?ﬂ@a%%i% edure of

Exanpl el are @&9

iioh fR0)s AdamExammbg 2 Formul ations

Ingrnau “i' cett L,arr Pt r

r -t
| YA LY

ac chaA

o
I U1 Tour o cu AaAS OTT

ii g | é/T/arl ous
FoWr1g—

Acﬁ’%mﬂpouminu ve ingredient” or “Act]
Fumaweladi¢y t he Tabl es means one or mor

\I_LOrg'\rmnllnrl" -as
QfS 2] h& Conpaunds

SodifimFfebtaridea | Com osition for Oal

A3figi stration The

Mg pedbant s are m xed and di spensed

I 0116 gcapsul es

Prop9@4tEnNg about 100 ny each;

one capeykg woul d

Gritd té)d(édggtle d lOIaI

AW |

aﬁy oosage Conpgsy

ron 1Tor OUal

| Soitgl{i% ol t;QU}TmL'L; e e “,‘il'éii’gﬁth

Y
Il:‘u daitd-
Tlﬁm

oI v ottt (o, s |

Veegynds GhendebitCohen dried and forne

"8 1 ablets

Flagoimg ai ni ng_about 0035 mi

Colorings 0.5 mg

Distilled water g.s. to 100
m]

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation
Ingredient % wt./wt.
Active ingredient 025¢g
Sodium Chloride -gs to make isotonic

Water for injection

100 ml

The active ingredient is dissolved in a portion of the water for injection.

A sufficient quantity of sodium chloride is then added with stirring to make the

solution isotonic. The solution is made up to weight with the remainder of the

water for injection, filtered through a 0.2 micron membrane filter and packaged

under sterile conditions.

Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
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20mg of active conpound) with an appropriate tabl et
machi ne. Conposition for Oral Adm nistration

WO p@saaisesit Anount Active conpound 1.0 g Fumar PCT/BR10d5/004478

0.5 g Sodiumchloride 2.0 g Wethyl paraben 0.15 g
Propyl paraben 0.05 g G anul ated sugar 25.5 g Sorbitol
(70% sol ution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g
Flavori ngy O; %1&1‘[5 LRl Qideh e%e?a@n@(eﬁitdﬂiﬁgarﬂ@ﬁﬁr and
g.s. to 100 The ingredients are nmxed to forma
spaped sitomadldsrcontaaingdidi miostl meighdn. Par ent er al

Fornmul ati on The active ingredient is dissolved in a
portion of the water for injection. A sufficient

quantity of sodium chl qiobfa] F&nfult@dnadded with

5 re ts | I sotonicC. h‘ﬁﬁlSSOI utt on
—wetght—wi-th—the—renande the—water
1Y$£(gp' Q I‘ filteredthrouah—a—0—2ni '-)22
T TTTT—T ASA=AY LI S = C1T UTT IIbIIlJT O.IIC

i P%@d and narkamad under _sterile condilt4d ons

Slipeesh® ory For mul ati onThe ingredients |ae melted

dgetrhksil and m xed on a steam bath, and poured into

Tpggeqaﬁg{}t alning 2.5 g total weight. Aljligof the

VR L SPben eXcept warer, are conbi ned @pgl heated to

" Bropyl paraben 0.05
BHA (butylated hydroxy anisole) ~ 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about
60°C with stirring. A sufficient quantity of water at about 60 °C is then added with

vigorous stirring to emulsify the ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations

Sevéral aqueous suspensions containing from about 0.025-0.5 percent
active compound are prepared as nasal spray formulations. The formulations
optionally contain inactive ingredients such as, for example, microcrystalline
cellulose, sodium carboxymethylcellulose, dextrose. Hydrochloric acid may be
added to adjust pH. The nasal spray formulations may be delivered via a nasal
spray metered pump typically delivering about 50-100 microliters of formulation

per actuation. A typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 3

This example describes an assay that is useful in evaluating and selecting
a compound that modulates IKK. The assay measures the incorporation of
radiolabeled * P gATP into the Biotin-peptide kinase substrate, derived from the
IkB-alpha sequence.

In a 40 ul volume, 26 pl of ADB diluted, purified recombinant human
IKKDb [25 nM] was mixed with 4 pl 10x concentration of test compounds, [usually
100pM- 0.003uM], [10%] DMSO and incubated for 10 minutes at room



10

15

20

60C with stirring. A sufficient quantity of water at
about 60 OC is then added with vigorous stirring to

wepwbaofsys t he i ngredi ents, and water then addeRPCT/EB2005/004478

about 100 g. Nasal Spray rrmul ati ons Several aqueous
suspensi ons containing fr about 0.025-0.5 percent
temggﬁahl\fg %@M!@rﬁ@a@mp%f@ﬁ@ﬂe@% BrRsAUItRRGEN 0 1l 4x
or mul'ati ons. e formul ati ons optionally contain
subbtRA€ tookenil cuganiing nhespeptidh satsirafedd o B@mMMNEATP [10 uM], and
m crocrystalline cellul ose, sodium . .
% pgANBIRyOE NI Adler 80 oyeuteriehinedssion @ 30 verbereastion as

eGP oy o8 TIerUg Sy e 4 PRARAllors

meﬂﬁfa%&/?gat@é@fﬁai%ﬁag 15ald1y. Beb phephode akaut  50- 100

mcroliters o ornul ati on per actuati on. Até

] uat | pi ¢al
dosi ngn SeHollating dayeihe fisgragismessertijes inthe ppbbectiilose
ampl e 3 Thi s exanpl e d | kS, .
R e Rt e e e e
Afepdp At Rasd Hmblhe/ Aasayerrassfasd then hdupoopgdatarndio pl
radi ol abel ed 33 P gATP into the gl ot in- pegt%de k{mr%aie
of ssirttdlation éQCk@r‘élfW‘?ﬁe@%leii éeachavell Bd Frpftﬁ’ér R3R SR EROYH ©
40 mi. vol , ' urified
radjoReVy; ﬁé%gé%h‘ﬁ?gr‘g‘ﬁﬁ% Fé%lt@ aﬁt %}ggermpxed with 4 m 10x
concemhe &msund of Bstinwdnpo urasactiva sismiglthe 400 kssay.

0.003mM, [10% DMSO and incubated for 10 ni t
e T s i R S T T e

the addit]i f b t -ai Iry @ont ai ni
ipfias Gt el st il 2RI AR B 2R 200 59
d1R8ATRd- 26Ok acidbintde, 3Onibited i@ valiied ofiedsaharohuM, 30

, the reaction was term nated by the transfer of 25
namtly Oe8qiMon sanpl e to a phosphocel | ul ose

nmb 1t ai ni o0 0., 75%. [
et o, DGRIeChE PRSI aA by PeRE 1 bed P SRAL PR s

spdcllid G RRBSRRAfeldruk O8I MBE A @RS VE D thiRs Mellodindhe art
vacuum w th 3x200 m of 0. 75% phosphoric acid. After

that heridvashavges maysreonadeeing] eqtivelontsraay paspaitesdvitpuin
del?agt%}i)gt gcr)mpdig %nele {S:g]llglt ZI(I:)d sryope of the invention. In addition, many
modifications may be made to adapt a particular situation, material, composition of
matter, process, process step or steps, to the objective spirit and scope of the
present invention. All such modifications are intended to be within the scope of the

claims appended hereto.
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of scintillation cocktail was added to each well.
After four hours, the anpunt of radioactivity for each

wowedos/ 108888 counted in a top counter. The conpouPdBEPI005/004478

the invention were active using the above assay. Many
conmpounds di spl ayed 1 C50 val l}gs of | ess than or equal
to about 10 mMin the aboveyasgay. The conpound

4- Am no- 2- (4-fl uoro- phenyl )-thieno[ 2, 3-

d] pyri dazi ne~7-carboxylic acid am de, exhibited 1C50
val ues of less thap.1 nanely 0.88 mM While the
present W&W%EOEWM% described with reference to
the specific enbodi nents themreof, it should be
understood by those skilled ijn the art that various
changes may be nmade and equi ents may be substituted
W t hout departing fromthe spirit and scope of
the invention. In addition,/fany nodifications may be
made to adapt a particul¥ [ #on, material,
conposition of matter, processy prqcess step or steps,
to the objective spirit and scope of the present

I mperdin:on. Al such nodifications are intended to be
within the scope of the clains appended hereto. C ai ns
1. A cEnpouibonictseivlila | : wherein: RLis aryl or
heterogﬁﬁlg Ffois Sor O one of Yand Zis -NR2R3 or
cyano an t?]e other is -C(ONR 4R5; and R2, R3, R4,
and R5oraofYiandéhisRNBART yr ¢xanhyad tigethasrs €IO)NRaR kyand

o odr ot Rortotad n b epRAtRUT i Bidhor ool
mpg &%&Eeﬁ%e%gy ﬁc&!b&wbéa@t, hysivaear Berodimi gleof;

hdic | Lo
consps.,tlng 0 mono-, bi- or tricyclic aromatic ring,
optheomal | y substituted by one, two, three

the term “aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting
of a mono-, bi- or tricyclic aromatic ring, optionally substituted by one, two, three
or four substituents independently selected from the group consisting of Cy.12 alkyl,
cycloalkyl, cycloalkyl-Cy.15 alkyl, heteroalkyl, hydroxyl-Ci.12 alkyl, cyano-Cj.12
alkyl, heterocyclyl-Cy.1; alkyl, halo, nitro, cyano, hydroxy, Ci.1» alkoxy, amino,
acylamino, mono-Cj.1, alkylsubstituted amino, di-Cy.1» alkylamino, halo-Cj.12
alkyl, halo-Cj.1, alkoxy, -COR (where R is hydrogen, C1.12 alkyl, phenyl or phenyl-
C1.12 alkyl), -(CR’R”),~COOR (where n is an integer from 0 to 5, R” and R” are
independently hydrogen or Ci.15 alkyl, and R is hydrogen, C1.; alkyl, cycloalkyl,
cycloalkyl-Ci.1; alkyl, phenyl or phenyl-Cy.12 alkyl) or —(CR’R”)n-CONRaRb
(where n is an integer from 0 to 5, R’ and R” are independently hydrogen or Cy.12
alkyl, and R® and Rb are, independently of each other, hydrogen, C1.1, alkyl,
cycloalkyl, cycloalkyl-Cy.y, alkyl, phenyl or phenyl-Cy.12 alkyl);

the term “heteroaryl” means a monocyclic or bicyclic monovalent radical of 5 to 12
ring atoms having at least one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining ring atoms being C, with the
understanding that the attachment point of the heteroaryl radical will be on an

aromatic ring, and heteroaryl is optionally substituted by one, two, three or four
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or four substituents independently selected fromthe
group consisting of Cl1-12 al kyl, cycl oal kyl,

weywboedsks/l - Q- n al kyl, heteroal kyl, hydroxyl - QEWEP2005/004478
al kyl, cyaa.o-G .12 al kyl , heterocycl yl-C 1-12 al kyl,
hal o, nitro, cyano, hydro , Cl 12 al koxy, am no,

BT el Y il e oo
cydégmlfsgﬁzsﬁdai‘kksﬂﬂh@ gtkyl, h@ﬂefolaﬂm,l Hwoxymﬁénytﬂcmk cyderyi. 1—2

alkyl, gﬁﬁeg)qy@lygq& alléﬂdﬁ#@ %H;r% ‘iyﬁ’a‘éﬁg’ er et Eyl S .an | nt e r
3?%/1181]“ éﬁlkh%ﬂ(}l g]?%ﬁ]l‘tssﬂtﬁé&j%ﬁ%%ngpg;} %&E%Aeﬂfnﬁ;/hb; halo Cl 12
alkgh ehnlyoLCQz Jalkb&yaﬂQRthere R EORIR g)an C =100 1R, @Rﬂ@dﬁ@e pheryyl-
%Seafﬁ SRR o fdf%‘%f@%e%ﬁgn i droRd 3? ORI Y
in 9@}%&{ 5&5 ctlroé §1a ﬁ%ﬂgy ha?_l(ri Eﬂ%&é&%@ﬂ p% 11(%71 %Iyglxglkyl
cycﬁ&ﬁﬂ%lyd ]]21611%@ 1%1' lé%l cfrlphE Fﬂ(gp%rre | Ca dtﬁ@}!tﬂgRbiz

(wﬁér@ 9 1859 MR 22 000 & 5) I@’aﬁl‘d l@ﬂﬁe A REBAdehtly hiidrogen or Ci.1

cont al ni ng one, two, or three ri ng het er oat ons

alk%f?'aﬁﬁ ‘RedmﬁthTérBl in@pedterly dffeack eied, hiy@i@ged, . ablans
being C, with the under st andi ng t hat the._attachnent

CY@i@&thl @Y’Cl@ﬂﬂéyll'félt 1g el yahen ¥ @ @b?nXJmCFIMZ pkyBn an aromatic
i NG, {5 [

o GRERDURG! R L SERFORLLY R et 0

aref Ife ]Zﬂ:échmtﬂ BGUPstS hr&iepagieﬁﬂﬁelecléﬁ fabiythe gmylplconﬂlmdg, of

R 1 HRGRLGH HRDeL degistat BeriniEe YR Ot i A o
un{il%w(il(y Eﬂ%&g%%y]% % aRhiBXt Pfﬂe%@ter@a@%?l%&@ﬂ is TRARhE _

am no, Kyl ami no,
caﬁb@h@ﬁﬁl ]w]ﬂeZenalR{“yd; hydragcm é?cyl @leaﬂw&)ogfcloamﬂ'\m( wpfebnadoiRCy.

Gi-12 al kyl | h
1 W B o Fpeepingetion dentiiee ey ber oSl Yovb &k Fvbm o
tl =) s
cyt 8?(1%?/1 BrC}gﬁtﬂg]i(g %@f ?gdgg%%@%ﬂgﬁ% hm1 iamr}@aﬁfg g clzqgaﬁcgzl

cyclxoalﬂcylgl&k%yoh@mylzclaﬂz iyl \fhp& erigh nds 1|@h énﬁﬁﬁl Bk kyl)
ro- ' ~CONRaR
erdoal o SO S kSl S Bt

clq;gmg,} Ra and R are, independently of each ot her,

hydrogen, 'Cl-12 al kyl ,
the term “cycloalkyl” means cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl or-

cycloheptyl;
the term “heterocyclyl” means a monovalent saturated moiety, consisting of one to
three rings, incorporating one, two, or three or four heteroatoms selected from

nitrogen, oxygen and sulfur.

2. The compound according to claim 1, wherein the term “aryl” means a
monovalent cyclic aromatic hydrocarbon moiety consisting of a mono-, bi- or
tricyclic aromatic ring, optionally substituted by one, two, three or four substituents
independently selected from the group consisting of Cy.12 alkyl, cycloalkyl,
cycloalkyl-Cy.12 alkyl, heteroalkyl, hydroxyl-Ci.1» alkyl, halo, nitro, cyano,

hydroxy, Cy.12 alkoxy, amino, acylamino, mono-Cy_; alkylsubstituted amino, di-Cy.
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cycl oal kyl, cycloal kyl -C M 2 al kyl, phenyl or
phenyl -Q al kyl); the terniheteroal kyl" neans CM2

wa@bkdogliossber ei n one, two or three hydrogen at onBCHEP2005/004478

replaced with a substituent independently sel ected

fromthe group consi sting of 350R - NRbRc” and -S(O nRd
nt 0 ) ¢ hydrogen, Ci.
ARFOAT R G SAFL 100 R ng) ORI s hycroen,

het ﬁkﬁabﬂ@llyl mapheng] Ci.s aﬁltbrl)g HEIR 'R G C08IR avbere nvm em giteger
Ra is hydrogen, acyl, C M2 al kyl, cycloal kyl or
¢ frohoAkk ) R QiR HrkyidepRirieatiy hirdrogere of Gdepdadend R isof

c ;g&%%%ﬁe 1= 13&?9’? gyggpgggyﬁl C%ﬂ%a]qﬂ%l 1a1:% 5 afleyl, é)?h\é%él o? ghgﬂyl-@l_u
gryaﬁ?r@goe gﬁg%ggldplﬁga Mglvﬂgrl iﬁég an ﬂ{teé%\fﬂgé}%f)@ # TELadR” are
1@?%@%%% hgﬁqg%?@h{kﬁbug}ky&,, an%gay afféi mdg;géﬁdwgf each

U B, f%%%%ﬁ' &yl, aug@ %y%lo%w QRERANKY - C%Cdll@ﬁuphényl or phenyl-

cycl openty cyc ohexyl or cycl oheptyl; the term
lﬁitlﬁal&gl),clyl means a nonoval ent saturated noiety,

¢ %basé 3 I“g%tpgo]ér}g? r%e%ﬁsr att ﬂn@fﬂge};c‘% N9z b1c cg@ggéx%ﬁén@ HRLF of 510 12

NirfnbQ@EAs hﬁﬂ%\%@ﬂle@s@ @néatofratic ridg cﬂiﬂtﬁuﬁmmm,l nglo, &t claree iing
to claim1 erein the term"aryl" rreansag)oenov

C)}]Gtelr‘@at@m@ ?ﬁ@qt@i B 9@1‘%{ ®on ﬂ?ﬁjieg’{ayll%ﬁgg atoms
gﬁsga&g%é?]%at ﬁé actya%%ﬁignt"’}{oh etfltﬁ;e 1dt&}aryP E QDG4 ¥e on an

Yy one, e or OUI‘ substituents

i newpantent hyd seeeetdds dttomilhsutgtioned toosd, $vo,rthreefor four
CMve al kyl ,  cycl aal kyl cdal%*oalé/ Ci 12ak¥ 1
h@ubstﬁmwjmdew&%;ewel@te e FarR ToR g of Crapficr

LR, SO ATAB REY o RD:CITBRRE He B
a'<*5’¥7510> H?ﬂffﬁym1 2 aﬁtdmxajmlnom?la(mmermoﬁb Cs- 1j1§11gy1@1@1§ntuted
Cl. 12 al kyl
(i G Ak aﬁf%@é%a{%é IO gt Cros Ao CRe where R is
a1 . iy e oo e
al dyihtegB@OMI0 1815, RNEAYR* Ge inilépendently hydrogen or Ci.12 alkyl, and R

is hydrogen, C1.12 alkyl, cycloalkyl, cycloalkyl-Ci.i2 alkyl, phenyl or phenyl-Ci.12

g2 g Wltlg the

alkyl) or —(CR’R”)H-CONRaRb (where n is an integer from 0 to 5, R’ and R” are

independently hydrogen or Ci.;, alkyl, and R and RD are, independently of each
other, hydrogen, C1.1» alkyl, cycloalkyl, cycloalkyl-Ci.1; alkyl, phenyl or phenyl-
Cy.1» alkyl); and one of Y and Z is -NR’R® and the other is -C(O)NR'R®.

3. The compound according to any one of claims 1 and 2, wherein A is S.

4. The compound according to any one of claims 1 and 2, wherein R'is

phenyl, naphthyl, thienyl or pyridyl, each optionally substituted.

5. The compound according to any one of claims 1 and 2, wherein R'is

optionally substituted phenyl.
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alkyl) or -(CRR') n -CONR aR (where n is an integer
fromO to 5, R and R' are independently hydrogen or
w@eos20mbkyl , and Ra and R are, independent|y BPET/EP2ON5/004478
ot her, hydrogen, C M 2 alkyl, cycl oal kyl,
cycl oal kyl -G 12 aI kyl, p enyI or phenyl- Cl1-J2
al kyl'); the term"heteroaryl” means a nonocyclic or
bi cyclic nonovalent radical of 5 to 12 ring_ atons
6. havi riheatonpoasd aenoediag Enai @eraf §iIEs AR A W&%ﬁbR R,
4 0r, thre het eroatons selected fromN, O or S
R eéraéﬁg‘laﬁﬁ%"ring atoms being C, with the
under standi ng that the attachnent point of the
heteroaryl radical will be on an_aromatic rin %
7. het erBrergampiognd peqosdiag fg s Azt qtilaey 1@%6%&11@?% 15 -
qr fo substituents i ndependently sel ected from
C(‘W&? uzp con§| sting O Cn al kyl, cycl oal kyl,
cycl oal kyl -Cn 2 al kyl, heteroalkyl hydroxyl

al kyl, halo, nitro, cyano, al ,
8. acyl aFherempasRg Aesarding & R19 b‘éf ‘?rﬁ?t%dlsé’ﬁfﬂ?% @?&}@ﬁ’ 4-

ﬂuc? gfnﬁnrgeth %& %1%4 %&Eﬁ%y}g@lyf’ 4Q2hcé%n§étﬁ9pj~¥>hen}@@
mtrbb@d’il)yl S5Cyaha- 2aﬂqurbf»heny(, GRyRN)- 3rﬂ1¥0@®imnyh\ﬁeqyen¢r4r s an

i nteger from and re i pdependently
(mcﬁfymltfgéﬂha?thdg p%ws?lr or ﬁaoﬁhgé“'%gﬁg%g‘é’ﬁfpefﬁﬁ?z al kyl ,

cycl oal kyl, cycl oal kyI G - al kyl, phenyl or phenyl-Cn

2 alkyl) or -(CR R') n -CONRaR vvhere.n IS an integer
9. f r om Thé eomBpouRd asemidiRt tarkeimh A debeniiesrid gorhpengdept

}?élal kyl, and Ra and R are, independently of each

forgi hydrogen, Cn al kyl, cycloal kyl,

cycl oal kyl -G _12 al kyl, phen:y"; or phenyl Cn 2 al kyl);

and one of Y and Z is - n’?"c and the other is

-C(O NR4R5. 3. The conp

claims 1 and 2, wherein™f

phenyl , napht hyl, thleng QI pyridyl, each optionally
substituted. 5. The conpou d according to any one of
claims 1 and 2, wherein/RE\ s optionally substituted
phenyl . 6. The conpoune—Q g to any one of clains
1 and 2, wherein R2, R3,y—N
wherein:
m is from 0 to 4;
each R® independently is halo, Cy.12 alkyl, Cy.12 alkoxy, halo-Cj.15 alkyl,
nitro, cyano, 2-cyanoethyl, or morpholinomethyl; and

Y and Z are as recited in claim 1.

10. The compound according to claim 9, wherein R2 R, R*and R are
hydrogen.
11. The compound according to any one of claims 9 and 10, wherein Y is -

C(O)NH; or -CN, and Z is -NH,.

12. The compound according to any one of claims 9 to 11, wherein m is 0.



R4 and R5 are hydrogen. 7. The conpound according to

any one of clains 1 and 2, wherein Yis - C(ONH2 and
WQ@2008/16988- 8. The conpound accordi ng to cl ai nPAT/EP2005/004478

wherein Rl is phenyl, naphthyl, Afiuorophenyl,

4- met hoxyphenyl , 4-hydroxyphenyl, 4-(2-cyanoethyl)-

henyl, 3- nitrophenyl, 5-cyano-2~l uorophenyl,

5- cyano- 3-fl uor ophenyl , . 3-cyano- 4- ) ) )

( hdr phol The gopperdAFEyrdiIgdApnY OB? of claims 9 to 11, whereinm is 1

4- 3 | n=4- I .9, :

AHERARIBI Ty HROE T JrBP Rl 0 2l SRR P- oot

f of mMokholihomedhet.ein: mis fromO to 4; each R6

i ndependently is halo, Cl-12 al kyl, Cl-12 al koxy,

hal o-C 1-12 al kyl, nitro, cyano, 2-cyanoethyl, or

phol i md@5d i ' ' Al T11:

10, TR L m A N S ol of e Rl

R3, R4 and R5 are hydrogen.

to any one of clainms 9 and

or -CN, and Z is -NH2. 12.

any one of clainms 9 to 11,

_(®he compound accordi ng
erein Yis - C(O NH2
onpound according to

wherein mis 1 aanndd R 6 i§SsShhaal l oo,, C 11--

al lkyl, C 1-J2 al koxy, hal oG [-12 al kyl, nitro,

cyano, 2-cyanoethyl, or\yporphol\ nonethyl. 14. The

conpound of claim9 , where\n ::ldﬁkonpound is of the

formula I11: wherein T'and R6Nare asllyecited in claim

9 . 15. The cpnpound according_to claim 14, wherein m
[

i gvhgrein meandih earg SHFSUAYIAES & ng to claim 14, wherein
mis 1 and R6 is fluoro,

15. The compound according to claim 14, wherein m is 0.

16. The compound according to claim 14, wherein m is 1 and R® is fluoro,

methoxy, nitro, cyano, 2-cyanoethyl, or morpholinomethyl.

17. A process for the manufacture of the compound of formula II according

to claim 9, wherein Y is -NR*R® and Z is —C(O)NR4R5, comprising:

treating a compound of formula c:
(R}

OR
6] c:
with a dialkyl oxalate in the presence of base, followed by treatment with

hydrazine, to form a compound of formula d:
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nmet hoxy, nitro, cyano, 2-cyanoethyl, or
nmor phol i nonet hyl. 17. A process for the manufacture o

wo 2a08a03808pound of formula Il accordi ng to cl aPer/BP2005/004478

wherein Y is -NR 2R3 and Z4gis -C(O NR 4R5, conpri sing:
treating a conpound of fofnula c: wth a dialkyl

oxal ate in the presence of hase, followed by
treatment with hydrazine o forma conpound of
formula d :treating the pound of forrmula d with
phosphor ous oxychl oride toyforma conpound of fornmula
e . ; and reacting the Cg'eound of formula e with an
am ne NR2R3, followed by
to formthe conpound ¥ \
alkyl, and m R2, R3, K&\ RYand R6 are as defined in
claim9. 18. A conpo’Pti i Ronprising a
pharmaceutically acceptable carrFrer or excipient a

d
t hefregsingtthe eompousrirad deinyle drvitphespharAes ebfpcY t© form
acg§§3&§f0 Pﬁ§w5£a|n1l. 19. The conpound according to

one o arms 1 to 16 for use as a nedi canent. 20.
A use of the conpound accoreing to any one of clains 1
to 16 for the manufacturé¥f a nedi canment conpri sing
one or nore conpounds adi ng to any one of clains 1
to 16 for the treatnent of an inflammuatory, netabolic
or malignant condition.2 4, The use according to claim
20, wherein said inflanmiat@ry, nmetabolic or malignant
condition is rheumat@id/@nhritis, inflammtory bowel
di sease, psoriasis, ganter/ df'abetes or septic shock.
22. A use of the cofpourtPccording to any one of
clainms 1 to 16 for the manuf atwnd of a nedi canent

OO e 05 BF Rr SR 30 395R1GR T, kA by
reaction with an amine NR'R’, to form the compound of formula IT,

wherein R is Cy.15 alkyl, and m, R2 R®, R* R’ and R® are as defined in

claim 9.

18. A composition comprising a pharmaceutically acceptable carrier or
excipient and therapeutically effective amount of the compound according to claim

1.

19. The compound according to any one of claims 1 to 16 for use as a
medicament.
20. A use of the compound according to any one of claims 1 to 16 for the

manufacture of a medicament comprising one or more compounds according to any
one of claims 1 to 16 for the treatment of an inflammatory, metabolic or malignant

condition.
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one of claims 1 to 16 for the treatnment of a condition
or disorder nediated by KK 23. The use according to

w@k@snoB88 wherein said condition or disorder PGI/EP2005/004478

rheumatoid arthritis, inflanggtory bowel disease,
psoriasis, cancer, dlabetes or septic shock. 24. The
colpoun dTlaa:mradwrgmtgdo ahtymdﬂewhérem alheilinnetas, moﬁabohc or
use as a medi canent i.pat.i

TSR TS oI DR 1 GEREP SEL ey g iseosto B iess
Caglggpgfaggtg@gle LEsAgent, an anti-di abetic agent, an

ant’i esity agent or an antimcrobial agent. 25. The
i nvention as hereln bef ore descri bed, particularly

with reference_t h
me4i ca {Use 0 guggotgwg %v%:éo onagnsy one otfc aims '1 3 98 for the
manufacture of a medicament comprising one or more compounds according to any

one of claims 1 to 16 for the treatment of a condition or disorder mediated by IKK.

23. The use according to claim 22, wherein said condition or disorder is
rheumatoid arthritis, inflammatory bowel disease, psoriasis, cancer, diabetes or

septic shock.

24. The compound according to any one of claims 1 to 16 for use as a
medicament in combination with an antiinflammatory agent, an anti-atherosclerotic
agent, a chemotherapeutic agent, an anti-diabetic agent, an anti-obesity agent or an

antimicrobial agent.

25. The invention as herein before described, particularly with reference to

the new compounds, intermediates, medicaments, uses and processes.



