10

15

20

25

30

WO 2005/ 105809 PCT/ EP2005/ 004480 -1 THH ENOPYRI DI NES
AS | KK I NHI BI TORS The present invention is concerned

wowdok/1083ve]  t hi enopyri di nes which are | KK i nhP@I/EP2085/004480

phar maceuti cal conpositions containing them and

nmet hods for 5 preparing them Tunor Necrosis Factor

(TNF) and interleukin-1 (1L=1) have been associ ated

with a wi de range of biological processes, including

inflammati on. Recruitment of inmmune cells to sites of

injury involves the concerted |nteract|ons of a large

nunber of sol UbHENGHYRIBINES ke [NH ki nes

appear to play key 10 roles in these processes,

particularly IL-1 and TNF. Both of these cytokines are

derived frhopPdiBonKatieR s abife@RHhMB6EIRBAGSSIdiRk YMkch are

with other cell types. IL- 1 and TNF produce ‘many of

t HeKgahibitpsophatinasawticd ropmpesifionsenniaining them angl metheds for

sleeﬁganﬁganoreX|a nobi | i zati on and activati on of

pBF? Rucl ear | eukocytes, induction of

cycl ooxygemds Bleaiddis Fapox yONPRER iRRZVIES-1 (M) B&%Ehdeh

adhesi on 15 nol ecul e expression, activation of

BagsePiated wWithe Wide tange oftivlogicakirpsaspese Bicludmesngammation.
1 [ Dro

TR SR Bl REHE ) s Sl B s} ARt

f boglehs mﬂnberldffsblamah@ﬁaztoﬁpmdi stelvenascytsldﬁés @Pear to play key
stlnulatlon of fi brobl ast ﬁkollferatlon an%ﬁlnductlon

ofolepiy thepemarcesserrasaculart Bk Aod THay Sodh sbihgeegytokines are
g&lﬂ/eﬁaﬁ% ndhohfi€edd Qﬁf &l ﬂfamgf,glg% eb %ﬁ}{g%ﬂﬂp&h%&ll F;LP/%es IL-

I pose t1ssue regulation 1 and

k@ynd NESprioduee rhamgﬁ the ndree pmﬁnﬂapahdrtoi}ugspbalses including fever,
ponditions i.ncl rhegnat0|d arthriti

i BCPRANRITONSKiD jogead activatign of Balymgmbigngiean]gikocytes,
HGBSH oo RRGS enaElﬁieOS % Gﬁb&'yg&laé&&?h{e‘s QH&e&lé(iﬂ a@ffesion

i schem ¢ stroke dinuries. N--KBis a
hetodeontt expréssiony ahigenonpof Broells; Ansdls iapd hanral hldIGD gells, and

re&lgllgﬂii ngft@% P%ti%%xﬁ%be?ss ?(gm of I t| | an a #t%tg%he
I ﬁsglfeaiegé&fewiohca@@ingxfrdr@gmoaicqﬂﬂaﬁmtatbey Bér[dﬁ’thdiﬁ ﬁfchuE KB

to specrf sequence el enents in the promoter region
oﬁtmnhhlgen géﬁb@b(as‘awubfdrﬁlmd Badustigm pf collagerasee$hess

6 11-137 NE- - KB )
| PR Bt B FBER o Bogge ot Bt EEdption and adipose
| fSduedbNdatangi OBEES] and KNF*];I%I kedd roles ek Uirge Soifbérbf 30
519, 19 ?7 at heroscl erosi s rand et al., J ddin |Inv.

9pathyipgica @zldltms;wlud@ﬁdb@mat@ld@ﬁfb@ks,aﬁﬂiar@@p@r:sbowel

Ao T i, AP 258050 38 o

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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i nfl ammat ory bowel disease (Panes et al., AmJ

Physi ol . 269: HL955- HI 964, 1995), ischem a/reperfusion
WO pgoanygssp¥Zwacka et al ., Nature Medicine 4. 698PTDEP2005/004480

1998), and allergic lung4 nflammation (Gosset et al.,

Int Arch Allergy Imunol. 106: 69- 77, 1995). Many
inflanmmaney dod el difsd:eam@ms gt ahedﬂmﬂ ®hysiphebUdi1R§5-H1964, 1995),

sctip e sionmphy Uels EVily ML T i S04 1999)

andBflefAE hMQ ﬁﬂéﬁﬁéﬁ&@(@os@%@ aB h@‘mré}pAh&%gi Iﬁ&xﬁl{ét I1©E> 69-

activati on. Because of the ‘central rol
77, |1ﬁ95)arMamsongmmnesmeﬂammtdyymedmt@fs nli@dd@& BINE: @plgae,t | ng

tineBiaguite B Rty GDoa G Ty P R AR Y

oxi@dthve stidbd RARTEE! Mlcmetbam% INFS B HQtivitRnl Hckiseasese
(I KKs) are key regulatory signaling nol ecul es

cengrgbiodit plaNF P mhinflammiteay dispasef mmmm of PRE-RfKBargeting

di
reggleﬁog% géolstﬁnfe%ifd 1:glssocrgt | t(% %O%tp%{ in | I{égerngs Afn%&g&%vteel ns
XbPEheed -igBhthm T 898); Jacobs et al
seifpogbeligon gt s o =, o

or TNEhg bRikingsss a)@fq ey Tsgulpiory sigatling melectlghal
coo&%ﬁgt?x%ﬁ'é a d?%h Kgg hﬂl% N%}C%ghetté%@m{e? ?gfcé Qctlve state is
phosp ryIa

on o eins on specific amno acid
held &Slhélm@ﬁ)pla(sﬁﬁhiy m&lﬁ?ora\mﬂh &ﬁublfbrjl lﬁ%prmﬁm (s el myd
on_of_ one

Cell 351 G508 P8I darabs eie). FE4TS, TR0 (558t Brathent lstsarin
IL-P IBP‘TW%?&IE bia@fvatiblio? intRicOMaA d§ %&{jﬂg‘igsd&@ﬁ%%;ﬁ hYh A thANn

targets for pr ot eosome- ne egr ada
tunalelad\m plx;psphcﬂymnonto:f o3 pmtans mmsp:a‘mﬂdFaﬂﬁBo (aiﬁdaaméuand

(BRI IR HERPR AT BatRy Mgt onf B b3

serﬁ’l@ OSRRRK ¥é1ﬁfe&ﬂQques1£t§1§ tmé o@e(ﬁ&’ﬁ)ed%@%%yléﬁ@f 0fh1§t
al. EMBO J. 16, 6486 (1997)). The kinases 1 KKa and

sighftnd® et ahestheraticidtgitsileR fasprotresome meddidtes gegradation,

di at f TN d KB, phosph t
s1iGe Bedr e bha i o <54 RS VTR, kel Yot | on
(19@ upE ea Rihlerdefepfinmd Ith&ie@fadﬁﬁB@ﬁathﬂM? isvgd 1

| ammat or%ﬁéﬂ*ocesses W)r onicz et al. Science

phqsm@@?)aﬁomf bR EAO kigases E¥aron1eg 98 EMRAr; h6, 6786
(lgg'zﬁl . Cliein. 274, 27339 (1999)). IKKa and |IKK(3 have
y simlar prirrary structures, displaying nore than

50% OVE$ Rihhses eRHRNGE [KUER hideybech fdentified ki thrseosd UkEyN,
their sequences are 65% i dentical. 30 Because of the

mefhigisss PRRNET SMdllpl Agdiged Braospheryiation apd dagragation, which
s A ERSSRL BR e 0 B HeE B i
inflatnmhatotytpeoesses (Worertidz exrl. Swoenpe (D)1 Kadin, goiceptneyl 8and
6867 (198&)5{{%,815189 ?BzoF} C/heEnli 2?7915{2’9393494(%899)§ IKK o and IKK 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 IKKo and IKKp in the signal
transduction of both TNF and IL-1, there is a need for compounds that potently and
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selectively inhibit either of these I KK kinases, as
well as treatnments or therapies using such conpounds.

wah@spessent i nvention satisfies these needs. HAEEEP2005/004480

present invention provides a gfonpound of fornula I:

RL AY Z 5 x-WI; or a pharmaceutically acceptable
sadlectivalysohibategharofdhgse A Kugnashs ae ofe]l aswiteeinednts orRheriagies
aryl or_heteroaryl;, Ais .S or.O0; 0 of and X is
R e S A
the other is -C(ONR4AR5 or -CN, R2 is hydrogen,

al kyl, hydroxyl or furanylnmethyl; and R3, R4, and R5
each i ndéhepigesnt invenBomhpmvstge A compaid,of forrgulalso,

wi thin the conpounds as defi Hed above [they will be

referred to in the follow ng under (i)], preferred

are the follow ng conpounds;{ii) The conpound of (i),
wherein Ais S. (iii) The gonppund of any one of (i)
and (ii), wherein RL is phe “naphthyl, thienyl or
pyridyl, each optionally ted. 20 (iv) The

conpound of any one of (i) (ii%, wherein R is
optionally substituted phenyl or optionally
SHp§ghatrﬂfa_@altf&ﬁ%M%f)tabl@éﬁltﬂk%l aefc eopne of
(i) and (i1), erein R2, R3, R4 and RS are hydrogen

( whpreithe conpound of any one of (i) and (ii), wherein
Xis yand Wihs N. 155 (vii) The conmpound of any one
of (i) Naf ¥l PYCREYein v is -Q(ONH2 or -CN, and Z
i's -NHA.isQwri@;) The conpound of (i), wherein Rl is
phenyl, naphthyl, 4-fluorophenyl, 4- methoxyphenyl,

4- hydr exgph®rand X 7 CH.apg drroehenis N phenyl |

3-nitr OH%S{Y l&g(lj 2;’1?‘ g[ﬁgfi’gt %ﬁ({ J[h%%ﬁ?e@ ti]se—r(ly(b’)NR‘le or -CN;

- 5-cyand"

3- cyan®? & HytesRholicHl; Hydtbxmton Whhnydthepigruad, or
4- (or phol i n-4-yl met hyl )-ghen;il . WO ZOOrS/k105809 _
PCT/ EPROO% » BB eachyndependently ishydsogrndorddksli ), wherein
said conmpound is of the formula Il:
Also, within the compounds as defined above [they will be referred to in
the following under (i)], preferred are the following compounds:
(ii)  The compound of (i), wherein A is S.
(iii)  The compound of any one of (i) and (ii), wherein R' is phenyl, naphthyl,
thienyl or pyridyl, each optionally substituted.
(iv)  The compound of any one of (i) and (ii), wherein R' is optionally
substituted phenyl or optionally substituted naphthyl. “
(v)  The compound of any one of (i) and (ii), wherein R% R, R* and R’ are
hydrogen.
(vi)  The compound of any one of (i) and (ii), wherein X is CH and W is N.
(vii)  The compound-of any one of (i) and (ii), wherein Y is -C(O)NH, or -CN,
and Z is -NH,.
(viii) The compound of (i), Wﬁerem R! is phenyl, naphthyl, 4-fluorophenyl, 4-
methoxyphenyl, 4-hydroxyphenyl, 4-(2-cyanoethyl)-phenyl, 3-nitrophenyl, 5-
cyano-2-fluorophenyl, 5-cyano-3-fluorophenyl, 3-cyano-4-(morpholin-4-ylmethyl)-
phenyl, or 4-(morpholin-4-ylmethyl)-phenyl.
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(RB)m S Y Z x-wll; wherein: 5 msfromOto4; each
R6 i ndependently is halo, Cl1 12 al kyl, Cl1_12 al koxy,

whadosA@dsod2 al kyl, nitro, cyano, 2-cyanoethyl PCDEP2005/004480

mor phol i nomethyl; and W X Y and Z are as recited in
(i). (x) The conmpound of (i1x), wherein R2,.R3, R4 and
(ix)R5 Ahecdmyphrumgent (1), 10hdrzin)saithengoopd inef thé fdrim)a IIwher ei n
Yis -CCONH2 or -CN, and Zis -NH2. (xii) The
conmpound of (ix), wherein Xis CHand Wis N (xiii)
The conpound of (ix), wherejgymis 0. (xiv) The
conpound of (ix), whereprixqis 1 and R6 is halo, ClL 12
al kyl, Cl1.12 al koxy, hg Cl 12 al kyl, nitro, cyano,
2-cyanoet hyl, or norphowgonet hyl. 15 (xv) The
conmpound of (ix), whereinjsaid conmpound is of the
formula I'll1: (R6) S O NHALHZN x-w I11; wherein m
W X and R6 are as reci n (ix). (xvi) The conpound
of (xv), wherein X is and Ws N (xvii) The
compound of (xv), where sz 0. 20 (xviii) The
conmpound of (xv), whereipwis 1 and R6 is fluoro,
nmet hoxy, nitro, cyano, 2-cyanoe€thyl, or
whéR[phol i nonet hyl . (xix) The conpound of (xv), wherein
said conmpound is of the fornmula IV: WO 2005/ 105809
PCTHEPEO0ED 604480 5 ~Rs~-m S O NH2 H2N N 1V,

each R® independently is halo, C;.52 alkyl, C;.;2 alkoxy, halo-C;.;; alkyl,

nitro, cyano, 2-cyanoethyl, or morpholinomethyl; and
W, X, Y and Z are as recited in (i).
x) The compound of (ix), wherein R% R?, R* and R® are hydrogen.
(xi)  The compound of (ix), wherein Y is -C(O)NH; or -CN, and Z is -NH,.
(xii)) The compound of (ix), wherein X is CH and W is N.
(xiii)) The compound of (ix), wherein m 1s 0.
(xiv) The compound of (ix), wherein m is 1 and RS is halo, Cy.12 alkyl, C1.12
alkoxy, halo-Cy.j, alkyl, nitro, cyano, 2-cyanoethyl, or morpholinomethyl.

(xv)  The compound of (ix), wherein said compound is of the formula III:

R
N
(0] —
\ / NH2
BN ew

wherein m, W, X and R® are as recited in (ix).

(xvi) The compound of (xv), wherein X is CH and W'is N.

(xvii) The compound of (xv), wherein m is 0.

(xviil) The compound of (xv), wherein m is 1 and R® is fluoro, methoxy, nitro,
cyano, 2-cyanoethyi, or morpholinomethyl.

(xix) The compouﬁd of (xv), wherein said compound is of the formula IV
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wherein mand R6 are as recited in (xv). (xx) The
conpound of (xix), wherein mis 0. (xxi) The conpound

w@Boofs038Y9 wherein in is 1 and R6 is hal o, Cl_BCI/EPIY$/(04480

Cl-12 5 al koxy, halo-Cl_12 atkyl, nitro, cyano,
2-cyanoet hyl, or norpholinonethyl. The invention
further provides conpositions _cmiprising, nethods of
prepari ng, and methods for g the af orenentioned
conmpounds. 10 All publicati ited in this

di scl osure are incorporated herein by reference in
their entirety. Unless otherw se stated, the follow ng
ternms used in this applicatgony including the
specification and claing, h3ave/the definitions given
below. It nust be 15 n¥ted 2 as used in the
speci fication and the, ggpenyed/ Iﬁ s, the singular
forms "a", "an," and ™the" incfude pl\ural referents

unless th gnt ext clcg dictates otherw se.
% ?ﬁ”%?na é\r%astﬁcge @n%&nd t hat enhances the
"%sz tﬁﬁe% &gﬁr@fé%mz ﬁf&% Egdoor receptor site.

nmean ent |1 near or branched
s@bu) aflhd chmdoumiariiaix), wixreinyy icbas B ishgles 6 el aylksblt Cr1z
c ona d hydrogen atons, havin omo 0 e
Srb 2 IO FW@?@Y Sttty
of oneto six carbon atons (i.e., "C16alkyl"
Exanpl es of al kyl ups |nclude but are not |imted
to, 25 né“hhyiven’@qrhgmheppl@mdes cq>rgp<pﬂ1‘r®<m$|compg1@mg1 wethods of
sec- but I tert t
dBEFé’S‘VP.’ éib g-my %%éit ¥cirferﬁg%t}on§§[c Wg?m-&%dl val ent

hydrocarbon radi cal of one to six carbon atons or a

branched saturated di val ent hydrocarbon radi cal of
three t o AlpubbiosionssEedinttis dieans @ mpgrorged hgrein by

c net hyl ene, et hyl ene,
Zgggggcg¥ﬁﬂg£ﬁﬁngghe propyl ene, 2- nethyl propyl ene,

butyl ene, pentylene. "Al kenyl ene" neans a |inear
unsat ur at ed di val ent hédr ocarbon radical of _two
si x car boRless ghsrvpise salsaihe Aelipveag Lﬁraksélae%wawéﬁphcaﬁon

h I
Xrgcﬁlﬁﬁﬁ'% ﬁl ﬁéea‘f%h éﬁlz &%[&1@ h%@aﬁ%l rret tﬁ)fﬂg ? eIrll 3}5@?{; It must be
phota:dnlydt,easmse(?_mthe bp’écpﬁ@penylh@ﬂfe appettciedy:laame, the singular forms
ny| ene,, nmean noi ety of the
: O’R A Chk PQF&W?@%% Bplgsete Rt PG ies
gg of alkoxy nmoi eties include, but are not
nmet hoxy, ethoxy, i sopropoxy.

I|mte

“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. “Lower alkyl” refers to an alkyl group of one to six carbon atoms
(i.e., "C;-salkyl"). Examples of alkyl groups include, but are not limited to,
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,
octyl, dodecyl.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one

to six carbon atoms or a branched saturated divalent hydrocarbon radical of three to
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10 "Acyl" nmeans a radical of -CORin which Ris
hydr ogen, al kyl, phenyl or phenyl al kyl. "Antagonist"”
W0 edoenessvo a conmpound that di mini shes or pr evePEB/EPMS/OOMSO
action of another conpourgl or receptor site. "Aryl"
means a nonoval ent cyclic aromati c hydrocarbon noiety
six Larbonasinsd, eng méthpleng rihylenb) 2,2 @imtthiyeyolléne, proppehe,C-
ring he r group can be optionally substituted as
meﬁ@fﬁr SB%#HGER%P% of aryl noieties include, but

are no/&lﬁ(l‘:fﬁ[kﬂ@qnéaﬁs a@ﬁ@ﬁﬂn’sa‘[ﬁﬁ% (ﬂ%lentrlﬂiﬁfgcgﬁkﬁ%ﬂwal of

phenant ['uor enyl, indenyl pent al"enyl
twaatouibe rarbon aboymi qpladmarchediastratvdivaiet hyfenetiop ashsal of

oSO RRS T, s BRRDN UL Bty Fo BB o
prog@m&@i Qﬁﬁé‘thylp?cﬁﬂ%ﬁ?l‘éh@ Bte¥llend) %&ayreﬁ@yl

enzoxazi nyl; benzoxazi nonyl , enzoplgera di nyl,

benz om}i’exmzmyrhs a meiesopithe &mzéilﬂarry@R Wherzimnd ﬂﬁofhbalkﬂy I
B AT BB £ S SNPDERN , PU  Be

toh{e%[ f ethéxREgfpesgorg. aryl is phenyl, naphthyl,
napht al enyl phenant hryl , fl uoren I, i ndenyl

pent al"Aeyll’ meansit eadjdal obi GABriyg Whigh Ris limr@gq@s alial phenyl

phenyl or naphthyl, and especially phenyl.
orﬁ%%v gﬂ@ neans a divalent aryl radical wherein aryl

i s as“Aehbheas’hefesitd a compoihEnetl dinfitikhigas prédvehts the action
exanpl e, ortho-, neta- and para- phenyl ene
Of@t@fﬁﬁwu@]@”ec@t@ s&enyl ene and 1, 4- phenyl ene

ekt 1GED N S bl broniit e o
coraying otf 8 @gbrionttes @Mﬁng:ﬂa:tdr@rmammmg dlhe agll gahp cﬁalﬁeb
oPURS PR ar GGG BERAF ORE g BRRyeud ot e
not?’luglﬁ acHg)l ?ﬁé}% flﬁl 12115%%591{:&%&}'};1%{1 %@Jy@%déﬂf}fl

ary I"EP20 004480° 7
peﬁ‘tﬁlynjfloavhﬂgdﬂ qxgdlphewls‘taphmm emathsdmmdqymhylc amiogipphenyl,

iR LTy oL rs bR R SO ppezsdiontyn, °2"
be&éﬁ%&ﬁﬁ%&m%’@[ %'eﬁk@@?a‘ﬂﬁ %Qﬂdxﬁiiﬁﬂt bén%oxazmonyl

| ndependent [y hydroxy, , al koxy,
bemprpatadmﬂ mmpemnﬂabmoamﬁ&mﬁrbmzamwh@lﬁlﬂo

nl e fi £ f
e Ry P ol L P A e T e MR e g PR o
h &%gé&@é@d{b\ﬂvau%é%&’@blﬂ YA preEor€ddoRent phenye yebbiheXy! |

cycl oheptyl, including “partial %/9 unsat ur at ed
iy

naphéhalensdi Rissanther, e%ior@wéﬁn@@lyb@@ Ivaxk Aydlenyl, biphenyl. A
quoPrr?g L lﬁzpherﬁ S 8%@/3;1 Al ¥sped BRI PhefyT0l €ty of the

“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-§henylene 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®isan aryl group as defined
herein; e.g., benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl are examples
of arylalkyl. |
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al kyl ene and R' is cycloal kyl as defined herein. 10
"Het eroal kyl " neans an al kyl radical as defined herein

wob@saoisoone, two or three hydrogen atons havRCHERI005/004480

replaced with a substituent ifndependently selected
fromthe group consisting of -CRa, -NRbR, and
-S5( 0, , RACYelbakel” mdags asatutatddegerocfclommoietyoc@sisting thmono-

t he under standj n hat the. pojnt of tachnent of the
Bt A e aliof €an tishaly e BibBbHeEy Bk obs Abrert,
| & r . | ! .. | o)
oo RhET AR ALK uboBhihtis ikepEiicnas Moy Ml alkory,
oh#ler hdlyalkylgaemino, amybalkghbibyro, ordielkyddokinb, urdess otherwise

KLy L T B o i
14 %yaopﬂgg?l]., Sy@bkotll, cFIGH e@lﬂl,@cloheﬁé}‘r@ %ﬁf}ﬁfﬁ,' ik¥hding

am no, acylan no, mnonoal kylam no, am no.
Reatielp nnsatireed drerngives theresif g astyelohexenybcyrlopsrtenyl.

to, 2-hydro -3 20 hydra I s T T

o e oy T By 2rRg SRy  S B eyl R o i
L a1y sle @3y REOYY @ddI as defivedriaxsihut y!

2, 3-di hydroxybutyl, 2-hydroxy-I|- methyl propyl, )

2- ami noet'Hyteroaticyahinaasraa @iyl r@%@h??é’@ﬁdﬁ&ﬁw athsygin one, two

am po_sul f onyl net ] I le : ]

R S
Medlbotb @ s lefaapydogtiltitlg of2BR?, -NR°R®, and —S(O),R? (where n is an
met hyl am nosul fonyl propyl. "Heteroaryl n?ans a

niriessy drane 0 & 2h N@%ﬁ? eng%ﬁ%ﬂﬂa%ﬁ@t thg o of gitachmegt ofjthe

r h@t@ro%h%’ﬁ’ad?@a\f E?@:V\cgfghgr%%t&{?n%@cﬁn%ﬂ e i§ h9 o%%n, acyl, alkyl,

contal ni‘’ng one ree ring eteroato
seyeoilksl, br oyulddlkyalkgl RSand RE arecndipehdentlyi afgaclt otirer hydrogen,
nent

being C,_with the unders ing that the attac

pdF ¥t albylL FYFéoqI]ége?ro%YF aﬁ%}’i@?@wg@/w s G dﬁﬁycgegem allyl,
o . : [ . : ti
NG S s G e S e S e
moyebalkglalkyt|andey, doylamameg nmatoalkiyhuntied, araljalkylagawol yl |
oxazol yl , .isoxazolyl, thiazolyl,..isothi |yl

o Kaareatuhyie S agute by havi R . Bifiigien, >

b j | o Hva 3 Fopghy/ 11~
T B T B Pt s
8 hpgmoxpipthyletyl ad-by groxytpyyli Aefibydrepytvayli Ay droxy-1-

i soqui.nol i hyl , be furyl. be t hi,QRh I

b BHDRICBEY P oo B PR e - b U S OO hY
b%ﬁﬁ%&mhﬁﬁﬁw&,,aﬂﬁm%ﬁyleﬁgl,Mmmﬁ;ﬁmpf@?Lazol yl,
benzopyranyl, indolyl, isoindolyl, triazolyl,

t mheslzylpminosyordneihyh pethyparinagilionglsthdz ol i nyl

qui nol-i zi ny| napht hyridi nyl, pteridinyl,

céW%§§%P¥P%ﬂ§¥Q%FH , diazepinyl, acridinyl, including

par ti al | yHawss00e mdaasla demovadlic\oe didybBe emhovalent radical of 5 to

"Het eroaryl ene” neans a dival ent heteroaryl radical )

wHe riigrpteias bavang g,q 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.
Examples of heteroaryl moieties include, but are not limited to, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl,

thienyl, benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyridinyl, pyridazyl,
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is as defined herein. "Heteroarylene" may be
optionally substituted as defined herein.

w0 Biwbaossee yl ene” i ncludes, for exanple, indol yPENEP2005/004480

pyri m di nyl ene. 10 The ter “hal 0" and "hal ogen”
whi ch may be used interchangeably, refer to a
pyrﬁdlfbﬁ pyﬂazr@lm, phithedsd, qtﬁﬁvd»lmyd; isdefutodiny 0 benzodiaryl,

| oal kyl " rreans aI k as deflgrgg@herel n i V\,hl ch one
berepthﬁ?bénylh%l@ gRPHIZQlY

A e
isomdbiz], tnéz&l;ﬂ[htﬁazmquuhyodalmw | puainkly Iq‘uinmaiirsrl ajulindlizagyl,
e O GRR. B bR el o sl AP R P e
El%uﬁydro%éﬁﬁ eﬁ%%ﬂ\/atﬁbé@@t%ééfw nmeans al kyl as defined

e ern | one or nore, preferably one or two
hydro@éﬂmaagmaménﬁmnepﬁaekdthmmhaadcyﬁnd“@ﬁamphdmnmwl

er 1 N0’ ns_ a sat at d r| N t
is a5 dEme ity e S Teomind R0 iRy S oRed
herERMBHRIAG e 1AE1AES, ffd}re'}{hlﬁﬁleaidﬂ)ﬂy?éiﬁ SYr@Hidinylene.

"Heterocyclyl " neans a nonoval ent “sat urat ed nnret%he

c onsi €hé wgns;)f‘haiﬂi eandt ‘hatagee’s whislymay begesdosiesahiange
eter oat (chosen from

ref?ﬁ Pﬁégfé%ﬁlmeélgg‘&%fﬁ 8@ Ef%‘?cj OB & erably a nonoval ent

sat ur afgda RPN Qeasak hiky'RY @ifivied Brefd MevidEh Sheor he@ at oms
in which one or two ring atons are heteroatons (chosen

hydregdrrsmbaen replpeed w@h;sg@ﬁ op diffuert hpdogerrhBxsraplaryoiajealiyls
b d d h
inc QAR DOBRKL NSkl ks W e, @3, defied herei .

not | TFH& teﬁﬁ “h?droﬁy]Q&kyld infeyths a]laymrchﬁnéd/herem in which one or
honopi perazi nyl, azepinyl, pyrroljdinyl

mojs; pEcAeRb ] g 0T Y o UP8H ﬁ9rns hracalssed Wik @yAydroxy group.
di
e R
mok e Ptdferaslyl andionywo hBdrogen momisiack mplapechmth(al dyayd group
I soquj_nol i nyI benzi m dazol thl adj azol ylidin
benz ot RFSPEVF IR nb‘-‘éﬂ%éaz%i%ﬂ iTgenyhere R iﬁ& ryrg
ato iU BPWI&I’and%@%ﬁ{aQHﬂg &RY biont Sfof:A Y 08P RYp.

i arfor phol i hit anor photl 1 nyl sul f oxi de,
t hi arr‘dﬁcthmlcwiyll”smﬁtaﬁls aenor@whlymmauaé Imiadgtiy, consisting of one
hydri soqui nol

5/ 10 CT/ EP2005/ 004480
to R PO BUOH PG PR, SR i AP G 4GS ppsen fomn

nm!o@eﬂl Ui Beh fahifial ﬂnﬁéféﬂélﬁ b MRl ent@kiri@l hmscydmerr@&&ty
preferred heterocycly is norpholinyl. "Optionally

of Subet six ting dtbmsxm evhiclsent cprrtwasm@t@rm &% heteroptoms {qhosen
| ene”

froRCr B giousd oty AP RORSH RS hRB ety

subREM Q1Y depii e NdreinD IEXAM pRdedf hBt%hﬁsz@l@z{ MoictletirhoR] Mitere,
or heterocyclyl which is optionally substituted

nof; liraiseskieainetidinyh pipetgiyl.domapipesaril azgrinyl pyrrolidinyl,
pyﬁE elfrﬁﬁﬁ,bm%d%?myl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl,

oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl,
quinuclidinyl, quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazolylidinyl,
benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinylsulfoxide,
thiamorpholinylsulfone, dihydroquinolinyl, dihydrisoquinolinyl,



10

15

20

25

30

or two substituents selected fromthe group consisting
of al kyl, cycloal kyl, cycloal kyl al kyl, heteroal kyl,

whyasossged kyl , hal o, nitro, cyano, hydroxy, alROKEP2005/004480

am no, acyl am no, nono-ackyl agi no, di-al kyl am no,
hal oal kyl , cycnoal kyl, 10 heterocyclyl al kyl,

hﬂitr@ﬂﬂ/df@éfl)dnolﬁlgﬂ eté@ﬂiyléyllsoqmﬁmﬂy( \Ahﬁn&ngpamaﬂy danotented
al kyl,  phenyl or pheggl al kyl) % - 000R (where
nderavagifres thersglr Aforefaired heferseyyl i ISélﬁ(a’P lingt-e

i ndepend %ﬁﬂéﬁaﬂ? dro98he 'r ﬁ ¥k q(@régsdgh dtion Wﬁlf QGAM "arylene”,

al kyl, cyc cyc yIa phenyl or

pfﬂ@@lﬁl al'gyenylensot, “hc{téﬂa'ai%}l') hﬂatefﬁxﬁaﬁbox( eterecynlyl's nwans an aryl,
i nt eger fron10 t R' are.inde endent

hdtagephesyl, Rhg ?eneahﬁefﬁéwin@t%arﬁensf% ef%@ﬁgﬁ Fih

o | b ferabl
T ey e ey o
set ewi atsfituents Sﬁectgd fom the Igmwtqonglsmig @ﬂ ki, cycloalky

ﬁ%ﬁ‘hgﬁ%ﬁﬁ% %y @qﬁﬁyfaég@yya&ygﬁ‘@ H@Eﬂ, 534po, hydrpgynplioxy,
hgino ﬁéﬁ rlnﬁ'm Bfdno 5}’&135[&*1913111{3 hélblﬂk%/laayzﬁféalkyl

hal oal koxy, het eroal k where Ri's

hildmwdylaélm yilaloakreyy heteoalkiyh nQDéﬂ (wheye RJ% lorirpggng alkyl,

mﬁ%ﬁiﬁﬂ@%&y&@b B gbR GO fPhrghds @ rbacf BPaR IS X

a' 1§ X} 2 %p%%h&}{ ylt%%s?lac}rﬁ%ﬁgﬁblk ](siv?jr%{ﬁfbéjen Uicy, eyeloalkyl,
S 1640 SR SO i o

R R e e S D i S edr%{:and RP

r agh ﬁﬁbperfd@ﬁtljz bﬁee@h@ﬂm Alydgsgpupalkyh ogdoalilj eycldatingaliiyie

given_ above are those specifically exenplified

a@aml 6= DherRIATEa i B B Ao o SRE A abn S9S ShE Of
B S o e L S S e

V\Aaﬂzro&y, dr}ﬁlﬁof auymmm mmp _ilirglatdeo, kii-ikydangioo. halaajkdel eatloxy,
prot ei in tion 0 .occur in vitr R

P hoTar U SRS ?wér@gew 3 weRd o st SRR

n_or. activation e n
d%&é R P 2B P it 0t S oPd RictedRiPReRy b Brogen or
rand I} BOitdogeh, AR &RIdaliw, Areltatilak I @rphlehylalkyl

%k@’“%ﬁ“ oS a‘%&%%ﬁ&%%%%%&%‘% o el
f @BG(CER)’IR”QIMYONRQRJ? @@hdrah ésarl ilegex fomgbiodn R’ lebd &” are
pr eferably, a nodulator activates or inhibits | KK

f wieebb RN o @lrogbhpbleguylamm@ Bndl Qb€ ghdepbeentlIES each other,
expr essi on. referably, a nodul ator |nh|b|ts | KK

f iidroigen adid/ cmclo é@aﬂqlaélsvh renzhesnbsaylakyDThe
ability ;treet%rrg&) %?c%ﬁdfol‘ &e'cﬂlé]fnpdai 511 l&gsr &fgg%te ﬁﬁﬁgﬁﬁmggﬁ Q@en

denonstr In an enzy mat | ass ase
aspeye 4re hse spemﬂﬂimwuemnp]ﬁﬁed fo- Exmpldssul ated NF--KB

activati %r]]:x)e 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
occur in vitro or in vivo. Modulation, as described herein, includes the inhibition or
activation of IKK function and/or the downregulation or upregulation of IKK

expression, either directly or indirectly. A modulator preferably activates IKK
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As used herein, the term"IKK-nedi ated condition or
di sease" and related terns and phrases refer to a

w@oovditeisen or di sorder characterized by i nappPOPEPBEDF(04480

e.g., less than or greaternthan normal, IKK activity.
| nappropriate 10 | KK functronal activity mght arise

funador Ael/srapuddulnés TKK egxpesess i Mord prefeedblys awhodiiator
normal | y_do not express | KK, increased |IKK ex sion

aﬁi(@’@éé%? ity TK&. fmetion #d/QiHpEEBHAf M OMAET Bt at or y
exp és%?)&K ésé?a . efgfﬂ?g %)ﬂaﬁfr A GHEASE Fud KSn aﬁef‘/ef essi on.

tron or disease may be conpletely
dovartire gl htich aKKyexpfmsibﬂ.t @He hyilitynafizpromprouad o inkiioif B firchian

activity. wever, an | KK-nmedi at 15 conditio
cancheutoeutira b Hoot FAURPER BN Of ALY DRGSR FHRR ¢ g dRHGHIPR of
IL-?%%uﬂt&?@F @actﬁflagoﬁ@)nde” ying condition or disorder

Itor results in sonme i nmpr ovenent
i n pafb asdd heetih;the |temg1 'TKKamelligtedtcosditien padisease$ jnd

"L avin rou t he.group,.wth the nea
i R R
Gl 20,
B ST e i Bk g

K Etampionsl asfivite augmgmg¢ @mfybs resulioif JRIK, expmsman & mﬂs which

norgifly Gt R R HBRGToLy & SPFANEA NG (DR

inflafirQAB Mg ,maaﬁméﬁaga&wr?y QAptdBEYand dig@ydsy wdeoamed KK
t hi enyl ox di hal ophosphi noyl oxy, opti onal

exppedam tAn Bk eetisted rgnditionsershiensyt wry be QQIVP]@@Y oppartially
me{;h%%) gllhyaih%%op aﬁ? g?%cfﬁgétfso%gl E%tlt\fﬂ t H'o%’%@éra&{ ﬁ(ﬂ"rﬁ%&g’wd

i ons i nClu are not mted

coﬂdi’blorﬁ@QﬂS@be isamb algﬁiﬂiiﬁtmocﬁﬁatdﬁafdfﬂm 1Reulsiin some effect on
Optional" or "optionally" neans. that the subsequently

theudony BB Goudiion OLASeRPE s RS PraPIion oS B SeB1e
imEhen A Bab AR WlINRAMPRGE 1L Bk igbdes | nst ances

event or citcunstance curs and i nstances
i N whiTdnvirdg gloes’ meztns tB@gron setisthe steatiaf cnmaaminomiw
di sease, condition, nptom. or .indication.- "lnert

assgeigieivathsié Iy smietis rorgalni‘Fe?}teﬁgﬂm &fiv 0 AOHhY §7ARP sol vent
dlsgﬁacéa%‘fe{)ﬁnaiéf' A&YstittidR SRR boRRoRS Eﬁ&pl&, %?‘léaQﬁlgbfﬁbﬁkQ;

escri In conjunction therewth, including for
inchodenpltere et neitel tog hﬂlo@mealkametoo myﬂememdfonyloxy, such as

t.etrahydr / 10580 5/ 004480
e B SR S o R - HEVFOTBE OREr | do
to s9fo|g]<9' &l tﬁfeﬁyﬁkl} aﬁﬁaloplﬂisﬁl'ﬁh@%l@ﬁ, h}?ﬁ@mal@' fbkithtedtofryloxy,

et hyl yl

. acet ate, acet one hyl ket one, nethanol,
isoptdpatealy, agntaxyanol , i sopropanol, tert-butanol, dioxane,

02, R RRESH L SRS B, 0
intérAYERHs 1180ludd, Bui 468 hbt BmEed ¥L BEGhist, antagonist, as deﬁned herein.
“Optional” 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.’
“Inert organic solvent” or “inert solvent” means the solvent is inert under
the conditions of the reaction being described in conjunction therewith, including

for example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-
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"Pharmaceutical ly acceptable" neans that which is
useful in preparing a pharnaceutical conposition that

w0 go0gaessoal |y safe, non-toxic, and neither PCT/EP2005/004480

bi ol ogi cally nor otherw se undesirabl e and incl udes
that which is acceptable for "veterinary as well as

hgiedthyhamaBee) chioadfotts anethﬁlen@hlﬂbﬁé@ euditldatdnyethane,
acceﬁaéabl e salts" of a_conpound neans salts that are

pRisklearathaniccdiethy! sbee sﬂlab@fétat%sacae%m eyl dretogggnethanol,
t
Rl BR5a0 R gL AP ERRA AR Bl o

sdlet@nfrarynid solvehtsivsed @aht caatodoishicpresmt hydnoohireneat
acid, hydrobromc acid, sulfuric acid, nitric acid,
pﬁﬂgﬁﬁ%ric acid, and the like; or formed with organic

15 aci ds“ﬁﬁ*a‘}ﬁlﬁéélt 18 hGefabidr nReRzenes Hch MHieAAGh

benzoi c, canphor s%??%nl S&gcli citric §C| d, greparmga
ephanaseiticahcampsitibn thamng@rmr&ibn sdfe, gbm(t@hemndmerth@tc-l d,

P eBRAa gt giterdhisp anocs g et R e PG s egtplgble for

! @&Eh?arg% %ell%%ﬁiﬁ%n%ﬁhﬁnac%&da?us%c' d, malonic acid,
mande aci d, hanesul f oni ¢ aC|d, nmuconi ¢ aci d,

2- napht h élemsqeuﬁmmeacacptable paléqm i compeind means stk fhat are

acjd, 20 sugcinic ri ¢ aci .
o ShouemEHly afirBf & PRI 260 Mat pawess g desdist, o
f ohimRfcy¥ldgltaPaLtREY GF ﬂleﬁfa%n@ Borlp&ERINtSuch sill’ﬁn@laﬂerﬁcld add1t10n
conpound either is replaced bﬁ a netal ion,
¥

g.
als#lél formed withiimrganie anadmuchﬂé éroeilori ﬁcldohydaﬁbromw acid,

AP B L Gui 3ei ERRPHAEIEE sl B BERFRI il crganic

dizeidh anpl REcHe: ackd, fb@ﬁi&namlfd)mc Nidrpesdiglcamphivmselfonic acid,
tri et hanol am ne, 25 t romet hani ne. AcceFt abl e _inorgani ¢
a

baee agidcathansswlifams atidh THpare %‘Pléeglu%%hee OiF 2R Eenifecid,

B e R e e

S @dctis agidemialetc sad,traalfoicid ozhaﬂdimcmmd,cmtlmdbha atid, methanesulfonic
hydrochl oric acid, sul phurj.c aci.d, nethanes cf”fon:l

aéplé MBEERF acidci-gap %44%%66‘:4891}1% agjd; propiegicragids saligyiig acid,
CiddLdific Q&'ddbaréﬁﬁ uP] L pROLBSI LY Ric 68 'dcﬂriﬂﬁ@thyflb%c a8l o38hlts

magnesi um be ‘under st ood t hat a ref erences

t dorpiedrwieneut dcodit pgotmp:epﬂnabi 1@6 ps@ht sorhpasindctetheois vephaced by
addi ti.on forns oIva%gag stal f.orns . .

( BOTSHHOPBHRS- 2 ke et 8 alkaline @Ol aljgpgumn ion; or

a@gbfdh%rtbsﬁﬁltﬁ an M@a&@ Q)%’fﬂﬁ)ggﬁl@cgbﬁ@-ré&%@&ﬂ@ﬁé BRAARDasdsdnclude

ternms "pro-drug” and Tprodrug”, which may be used
i rdwha:immgaatﬁlﬂsanh@mnm N-metheiglueanaing, tclethpaelagingi ch

Er eaﬁ‘@%%@gﬁn gg%fa{ %&%’ %{gfg%t&m %d%alﬁﬁ Igll}rgxgum%ydro&{ﬁél &1dium

”%'}H@xicﬁnpotﬁ%liﬁrﬁ GlydroRIdRd§0d8 s @hrbanate Bpd sttt hytiaxide a
| are prepared by nDdlfylng one or
he preferred pharmaceutically acceptable salts are the salts formed from

acetic acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid,
phosphoric acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and
magnesium.

Tt should be understood that all references to pharmaceutically acceptable
salts include solvent addition forms (solvates) or crystal forms (polymorphs) as

defined herein, of the same acid addition salt.
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5 nore functional group(s) present in the conpound of
formula | in such a way that the nodification(s) nmay
wheooshesmuved in vivo to rel ease the parent conpPCIEP2005/004480
Prodrugs include conpoundg,of formula | wherein a
hydroxy, amino, or sulfhydryl group in a conpound of
For mul'kee terths“groithest dnd ‘@mydrog’d uhidhhvaty baysdie cI eaved
to regenerate the free hydroxyl, amn

m@%hapa%%y RETOTHReT tp B GRTPORI itk Felsp o &Ctpye parent drug
acc?fedﬂg 498 rhing 'ﬁg@z%yo Q}Hén & ﬁ%&u{g'l%&ﬁﬁlstt&ed €54 Glatamalian

.0., acetate ormate, ‘and benzoate derivatives),

subgmt mein@ ofe cgmpommd\bﬁtﬁonnmlhylamwpmmrad bpmyddifyofg one or
c}/ Lunct onal ps in c nds. of. formul a

mopy Siags o LiovRey Dt a5 R caimbefad b1 SMRRloch i o LB tat

the BecHififatBREF oG cRARE Wto%le@é@ 1RO pAdRELdrRftAind.
groups, oxines, acetals, ketals and enoI esters of

Proklatgs meclatectcatpeh§oief formetail ovtereiy adeémxvnam&ocmm@m@téf

F | | f Pr
grof ity OB A TR JOTIETCR P3Y B0 Sy i SRR T e
vive f@ﬂé@ene@ite tﬁgi?éeq%i‘&@d GAHS, or@ﬁﬂ]ﬁ]ﬁirw\g}oﬁlﬁ Qegpeblivai

sel ectively bl ocks one reactive site in
Exapyples o{prodiugn alchtgi@nlzmmn@dmtqdﬁat esters éfh&mi%?éﬂte formate,

eaction can b [r u

wd e ElpERT B R0 B %0 R St Rl B0 8
hy&@iy/ﬁﬁhhﬂl&{h@g}e p@ﬁﬁ@ﬁhﬁﬁlﬁds #f fofmila I N—zﬁ:yfl’lﬂé'rwahﬂes (e.g. N-

chem str processes of this inventign rely
acetiibiN- Mﬁ@fllfah* bQS@@tSobaff brsesiprd ensneReR of amdrq factienal g@g@ﬁ

/ X

o B0 B 00 8 0 BRI LR A fonel oo
compbutnﬂ@ gEForpiudd EGté Bandpganid, HalBesigeof Prodivgsthadgeabl y

herein and refer t tgﬁse organi c groups intended to
Eleﬁ?vé%regﬁwt%@kﬂ’(fmq ﬁ% at om agai nst undesirabl e

react i as '

it 1 ogaae it LB TP B ai JHEAR the EORBRIAH
selédtm]lyéﬂodk@ one ta*anﬁizamteaa (aemylhﬁmhmnea nvlmtppumbmy lthat Bn) ,

yloxycarbon ar bope
cheﬁm EFRSKB 6RO %afs}%i%gﬁfﬁp V% A o0 HB%%%FB%WWG
in thé Heam*ﬂgtceﬁ\YéﬁﬁBQQE%{ss&c@% Wltﬁhﬁm%%ﬂhé@ chedmitide ekdain
w how to choose a group for 30 the ease of
pror:@sm/caﬂ thmnnivembpn teHE updn thetpyoteetivei grbupisdn dladkgedadive owi ng

ol dd f
nitERGR O SRR PHB ST O Y SRR R c oy waipLe ot Rl

“ardin Ol Gte UL grbép adﬂauﬁltﬁofg@ﬁ pSRbMBRtarogPRe GePOUNds have
a tendency to tra nmol ar” rati o of sol vent

interphamgedtdy henein ane refey &1 thpse organip igrarpnOionlyy/te prgey the
nltl]%glé ﬁgrzrg%%@)gﬁ c?e 1T b%sresg ng dsu(r)x:ﬂgiyxtltﬁ }?Tr%a@dlﬁgg vate.

Exémglagt ﬁnogwyﬁﬁtebﬁ@g %I@hpﬁmduds it et hnhhﬁ tsol vat e
formed i s an al coho Hydrates are f or med hy the

triffuorasicaiat: iagpiamido henzyt (Frr eenmyloxyea ey LCaRARSAZIAPTH one
CB%f), ﬁ-ﬁl%thoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-

butoxycarbonyl (BOC). The artisan in the art will know how to choose a group for

the ease of removal and for the ability to withstand the following reactions.
“Solvates” means solvent addition forms that contain either

stoichiometric or non stoichiometric amounts of solvent. Some compounds have a

tendency to trap a fixed molar ratio of solvent molecules in the crystalline solid
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substances in which the water retains its nol ecul ar
state as H2O such conbination 5 being able to form

Wo@e@s500580Dr e hydrate. "Subject” nmeans nanmal s BCTEP2005/004480

non-nannals._Nhnnals means a menber of the manmali a
class including, but not limied to, humans; non-hunman

PethtaBhes fitiedy ASoledit NHahe eascra idwatchie sapat fandedisnkeylrate,
species; farmanimls such as cattle, ho ses jgfrhee

ghensthe sakyesiip alsoheloespvatedorped s a8 alqehglals. JRydrpiss atgg
g%}%ﬁlbd %y %ecc%‘ﬁv mitﬁ)?loorf%gg oY m%?é ABlRuled Bg%q{ep Qi Qe ? U $he

I'nea plgs. anmples o
nﬂﬂ)sfzﬁﬁmﬁh Svhhcﬂf:ﬂhbl d@lerbbﬁama fite nndeculldristateas Hel), sbhih dsmbination
The term "subject" does not denote a part| cul ar age
oPCiBBRD etol’ff@@efﬁ@tﬁrlr%%:ihy 8% ecti ve anount” neans an

amount Olg.d,; 9%9%% als anWh SRR s S MdRHatk Sndns any

subj ect for reatlng a disease state, 1s sufficient to
151eﬁfo%ﬁ@ﬁ the ueimrhaleadlass incliiding thue ndn lﬂaascbtos brahens; Te-human
therapeutlcally effectlv%]anoun

dBEHiT St MBI P PR a0l SHg form animals
ta@@attﬁahl’ﬁ)r (%V e'ef) %o%fs aﬁcf‘ﬁmﬁé%%u& bfiata®buch B§ra®gﬁs

relative the subject, the route and form
oﬂogsaami cits ﬂakaxratmry anumds jadegting mdeots, N@é aatfétfe maficpygnd guinea

medi cal or. veterinar ractiti.o

B o el ShEon BRmnd: s bide da A SRR O et s tem
defionee (RE abidendhelparfi@fi@rdden@ sé0 a variabl e

i ncorporates by reference the broad definition of the

vari abl e“TlmamtwalbsefﬁﬂCéff@ame@n ” mses ahewr of agpgpound

%&3 é’ﬁ{?gl r‘?‘fsim r.ed d% &: glétgé] gcr:]tgfpr treatﬁx?% dis -e£s$ Qt%ﬂle)nﬂ sufllcient to

PEAY& @hd;}[‘ﬁedtﬂﬂ@nﬁbﬁ 2RBscicdife. The “theﬁpsiutnglly bﬁ"ective amount”
clinical synptons of the 25 disease_ state not

d m]é N@rpr deperlingef ﬂ@tcompgpncﬁélysegg $atp bsing tyeated, the (s)everlty or
Egatéd) %% aﬁd%@&f ﬁgaﬁhﬁ)f }%%B_fézgfe *heBhieXsBl form of -
& ay synptons o e di's

‘ce Br dase state.

( bdr}nﬂmfhltlbht‘rhe hdgbmetl Fehs attatiaiganedica or veterieay ipragtitinger,
devel opnent of the disease state or its clinical
s%@)?@ﬁ%fac@ifs 30 (iii) relieving the disease state,

I e., caygl gL efipoL aéﬁhe‘a bQ@é %ﬁe‘@iose ﬁ@ﬁﬁe‘?ﬁ%&&ﬁ" @hen

the di sease state or 1ts clinical synptons. The terns
" tefeminigrtg 4 varistde imnotpdnayés anckférerache bg:iad\dhﬁmtlpafoéthel vagiable

to a _cheni cal, reacti di
m8s el ea geiereed mpss P’&S%T%%PEE‘E% s’ e'f'@?%gv iy
PCT/ EP2005{ Q. g#%% “t tfintRRdbtd BSSast QaliREUESR: t he

i ndi cat ed r the desired product. It should be

apr eci apmj/emt@ the Wiseaseatate, die. edvising the diniesd sympiems of the

| 9slegs%ts ate nc?tdc/ eve Ic?;? mde? s?c’ulbgee gthat may be exposed to or predisposed to
the disease state, but does not yet experience or display symptoms of the disease
state.
(i1) inhibiting the disease state, i.e., arresting the development of the disease
state or its clinical symptoms, or
(iii) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.

The terms “treating”, “contacting” and “reacting” when referring to a

chemical reaction means adding or mixing two or more reagents under appropriate
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product may not necessarily result directly fromthe
conbi nation of two reagents which were initially

w@oaedossn2 e., there nay be one or nore inter TERBCHERR05/004480

which are 5 produced in t m xture which ultimtely
| eads to the formati on of the indicated and/or the

cofiRgbisad pps Dl Gle inliidade nad/at thetdaﬁrdm&@dt aIthheulqued in
this appl ication is based on

apmew@déhaﬁ thawsestiqn which pprduees the &dé%?&déﬂdf%ﬁh? %lred
pr ner Ipgtg ecescé?&fyes Sﬁ&reﬁ’l tﬁ%ﬁﬂhe%o&%mﬁgh %&"Hﬁ@reagems

ruc ere n were prepared us

whichl \Sézfe)mManﬁ bé@ded, 2e.2theANyapbetnyal aeyin@ppedisten gfhmh ade
carbon, oxygen or. nitrogen atomin the  structures

prodaeed 1w the, mlétafeewhxchéﬂtﬁw@@de@sé? the fayaRtingent. tha mdigsted
an%y@%g\ﬁf%? ﬁr‘&{ﬁ&es conpounds of formulal: RL AS5Y

a pharnmaceutically acceptable salt, a
solvate or a prodrug thereof, wherein: Rl is aryl or
heteroaryl; 20 Ais Sor O one of Wand X is CH and

the O'Iﬁ] Béndral, fNe nofRnolbtuYe aded i tHiS apyNoaith isdased dre
ot her 'ﬁ"‘ g O NRAR5 or -CN, R2 is hydrogen, alkyl,
U}

ATRUANON t3 aranﬂyuerremﬁwte epmpurRizeaystern dorbe ggrgsation
en or alkyl. 25 I nbodi t
of PP REGOHERLHY iR O * R ko rs” Bt and R

are @hisitlicdktresintes shmanhabinyberarpr@h;e,d @ugﬁSﬂ(’?(‘yérsms
r ef er abl y | ower al kyl, i Cl-6 al ky and npr
28 AnseeRen YAIeEY APRSAE O Cagtrﬂslu PEYE5E % HH@’&?P SER PHiRE

strﬁa'ﬁre‘g‘flgl%?nﬁfd1éawsj\%%%}%%§gg§?g{ﬁ‘g asses not  only the

vari ous isoners ut al so- the vari ous
m xture of isoners WO 2005/ 105809 PCT/ EP2005/ 004480

15 which may be forped. Furthernore he scope of the
pr esert® %‘(Féﬂ?ﬁlBWVéf{%&mné’ﬁE‘i‘A}*ﬁgo l%ixl vates and salts.
of conpounds of formula I.g'ln many enbodi nents of the
invention, Ais Sor 0, and in certain enbodinments A

is S A7

Y \ / Z
X—W I;

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

R? is aryl or heteroaryl;

Ais SorO;

one of W and X is CH and the other is N;

one of Y and Z is -NR?R?, and the other is ~-C(O)NR'R’ or -CN;

R? is hydrogen, alkyl, hydroxyl or furanylmethyl; and

R3, R* and R® each independently is hydrogen or alkyl.

In embodiments of the invention where any of R, R% R, R* and R® are
alkyl or contain an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C-¢ alkyl,
and more preferably C;-4 alkyl.

It should be understood that the scope of this invention encompasses not

only the various isomers which may exist but also the various mixture of isomers
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5 In many enbodi nents of the invention, Rl is phenyl,
napht hyl, thienyl or pyridyl, each optionally

wWenwstdIsee ed, and in certain enbodi nents Rl i SPCT/EP2005/004480

optionally substituted phenyk or optionally
substituted naphthyl. In many enbodi nents R2, R3, R4
antidRomay e RysedgBitheriors et sabpe efhe gravemitisverition ald
and Wis N 10 In certain errbodlrcr)E? LS -C(O NH2 or
- epgomResey splyatenpd salig of 6eREPQ Q,IH@I% diments R is
phenyl Qﬁ@?ﬁbo%ﬁ %%ﬁ@ tion? 1§r§td?@(3é93%9¥értam
4- hydroxy cyanoet hyl) - phenyl
Sembbdia@heniylis S.5- cyano 2-f 1 uor ophenyl ,
- 3-f i .
g_ gz:gg_ n L uor Og«pq?m}/e&’cs)gf iR Wy?gtionpﬁémheng? naphthyl, thienyl or
4 19&%' fg’ﬁ% aPRARY bertdhR ehiBo8Rldn® R is optionall
eﬁ%lg%g ment s? ?ﬁn orrpoun%s of th Z [ n\?entol on nay bepo? Y
t bebstifudedpieayl or optieBlly subSituted naghtlyl.1 ;  wherein: in
is fr om

al kyl | myelﬂﬁg%@}a |I§6%¢'}$‘oa%%®eaaﬁt W o2 hglnget hyl ,

or morphg{béﬂ&ﬁ&?&m&dl@ﬁgméﬁaﬂdvﬁsﬁz R3 R4 and R5
are as described herein. In certain enbodi nents of

formul a [ ger@dy erF?deIR@n@ﬁGISR@(@}M{hSIId%@ﬂd 415 -NEbne

mbodi Y is -C(ON
rany et e st ip g s Bl e iy O Fpgiefhenst, 4
AR 'mhy@o%:pimﬂyﬂ Aﬁ?—l(l-ﬁyﬁiobﬂiyl)%iﬂmgﬂl  BatSphetyl, S-

1 and oxy, _hal oal

C g Hans; 2-ﬂll@§ﬂ@h@§t1h§rpya%’r3 ﬂb@r@awﬂm%@xaﬁyrz (m‘l’fﬁh@]élﬁ‘a}ihﬁlethyl)

PR Jodard fuBe B BB 0 550 16 (Re)” S o

NH2  H2NIXcdffdid brinbodiments the compounds of the invention may be of the

formula I11:
(R%,,
57N
Y \ / Z
X—W IT:
wherein:

m is from O to 4;

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

W, X, Y, Z, R% R?, R* and R’ are as described herein.

Tn certain embodiments of formula I, R?, R*, R® and RS are hydrogen. In
some embodiments Y is -C(O)NH, or -CN, and Z is -NH,. In many embodiments
X is CH and W is N. In certain embodiments m is 0, while in other embodiments
m is 1 and R® is halo, alkyl, alkoxy, haloalkyl, nitro, cyano, 2-cyanoethyl, or
morpholinomethyl.

In certain embodiments the subject compounds are of the formula III:
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wherein in, W X and R6 are as defined herein. In
certain enmbodiments of fornmula Ill, Xis CHand Wis

woRoobnossertain  enbodinents in is 0, while in PECHEP2005/004480

enbodi nents inis 1 and is halo, alkyl, 5 alkoxy,

hal oal kyl, nitro, cyano, 2-cyanoethyl, or

mor phol i nomet hyl . In still otdigr enbodi ments, the

conpounds of the inventign>fay be nore specifically

of the formula IV: (R6)" D NH2 H2N N IV; wherein

in and R6 are as defined hgrein. 10 In certain

enbodi nents of formula IV,{inis O, while in other

enbodi nents mis 1 and Rg's, hal o, al kyl, al koxy,

hal oal kyl, nitro, cyano cyanoet hyl, or

nor phol i nomet hyl . Repyesgntative conpounds in

accordance with the jpnvegti gnare shown in Table 1

together with nelti:Ng poixatwor magsg spectrum MrH. WO

2005/ 105809 PCT/EP2005/004480 17 TABLE 1 # Structure
whiesie iy X and R ap ANidefifedthominno- 2- phenyl - t hi eno[ 3, 2-

Eé% 2%1 %r%gr},_r Fﬁni dh (?1%’1 Hé ?ﬁ')ﬁ ﬁéa% ﬁstg%gQV]l'slNN][n g:'ertal}lrll_lz
enﬁabaﬁ%&s%%% g, pild i dﬂ@er%n%aﬁﬂe% #Gis 1%né${6 ds Hdlbda@kﬁ NH2

uran-2-yl net hyl ) - am no]j - 2-
alkoxy, haloalkyl, nitro, cyano, 2-cyanoethyl, or morphohnomethyl

In still other embodlments, the compounds of the invention may be more
specifically of the formula IV:

(R%)

m

87N

0] —

H,N \ N/ e Iv:
wherein m and R® are as defined herein.

In certain embodiments of formula IV, m is 0, while in other
embodiments m is 1 and R® is halo, alkyl, alkoxy, haloalkyl, nitro, cyano, 2-
cyanoethyl, or morphoimomethyl.

Representative compounds in accordance with the invention are shown

in Table 1 together with melting point or mass spectrum M-+H.



-N phenyl -t hi eno[ 3, 2-c] pyri
amde / \' s SO H2N H2N

WA 20851108302 ( 4- f | uor o- phenyl )

t hi eno[ 3, 2-c] pyri di ne-7-car
H2N 5 - N 4- Am no- 2- (4- mé’ho

t hi eno[ 3, 2-c] pyridin
H3C 0 H2ZN 6 N 4- Am ﬁg‘xgi?fdf

di ne-7-
4 -N
- 288
boxylic s acid am de
xy-phenyl)- 300 / \ O

carboxylic acid

Poxylic 0O s NH2 acid am de

hydr oxy- phenyl )- 286

PCT/EP2005/004480
F NH2

#t hi 8troftdze2- c] pyri di ne- 7- car|lodxybi ¢ s acid amide HO i MP°C/
0O NH2 H2N 7 - N 4- Am no- 2- (|4-fl uor o- phenyl )- 270 M+H
Thi ey oldNH%CJ pyridine-7-carponitritle /.~ SF ~\\ N
WO 200957 105809 PCT/ EP2005/ Q0 € t > Name
1I\/F’U MtH H, N 8 4- Am no- 29$ b '93 éﬁﬁ%ﬁéﬁii f;u_ni e23 270
s Shi -c] pyri H%-Eg‘p Y

2 4-Amino-2-naphthalen-2-yl- 320

thieno[3,2-c]pyridine-7-carboxylic
acid amide
NH,
7 .
3 HN/\Q 4-[(Furan-2-ylmethyl)-amino]-2- 350
—N © phenyl-thieno[3,2-c]pyridine-7-
carboxylic acid amide
I\
S
(0]
H,N
H,N
4 =N 4-Amino-2-(4-fluoro-phenyl)- 288
7\ 4 thieno[3,2-c]pyridine-7-carboxylic
s acid amide
E 5 NH,
H,N
=N 4-Amino-2-(4-methoxy-phenyl)- 300
B thieno[3,2-c]pyridine-7-carboxylic
s . .
0 N, acid amide
H,C ©
H,N
6 =N 4-Amino-2-(4-hydroxy-phenyl)- 286
I\ y thieno[3,2-c]pyridine-7-carboxylic
S acid amide
HO NH,
o
H,N
7 =N 4-Amino-2-(4-fluoro~phenyl)- 270
\ thieno[3,2-c]pyridine-7-carbonitrile
| N\ g
S
F \\
N




N~ o NH, carboxylic acid amde NO2 NH2 9 / N
4- Am no- 2- (3-ni tro-phenyl) -

wao biosnaissy 2- c] pyri di ne-7- carboxylic
NH2 10 N N 4- Ami no- 2- [ 4-

i

315

cyano-ethyl)- 292.4- s i

S aci d anPCHERDFAN4480

phenyl] t hi eno[3 2-c] pyr ne-7- 294.4 carbonitrile C
N INSOHR—4=Hydr OXyanT 1o~ Tyt=thi enom 2= 280 )
#c] ﬂ)ﬁrlutigs:ne 7-carboxylic aci ql‘jgéﬁr:inéde S| 0O N H2N O IltﬁHC/
N=2t= NH2 12 N 4- A pRo-2- /’l_r\ lgnn nlnlen 7] ) >300
t hil eno[ 3, 2- 6] pyridj ne-7-carboxy| c C s acid amde O
SNH2 no- 2- ( 5- (cArémene2t tdereang ediyD- 323
phenyl %-c] pyri di nehenyl]dhichd3yA-¢loyading-7am de
S |FTO N2 NH2 FINRFE N 4- AraroxyBe @ideyEido- 5- f | uor o-
32313 nhenvl \ t hi nnnLQ 2. clnvuridina. 7 o ecarhayvlie
— = j = \.IJ r.l]l —aTrTITre T J O AT UU/\y_rr \>3
acil d¥ 2 ‘ .
9 XN 4-Amino-2-(3-nitro~phenyl)- 315
4 l thieno[3,2-c]|pyridine-7-carboxylic
s Z ) .
acid amide
07 NH,
NH,
10 | ng I~ SN 4-Amino-2-[4-(2-cyano-ethyl)- 292.4-
s | = phenyl]-thieno[3,2-c]pyridine-7- 294.4
carbonitrile °C
u
_OH
11 HN 4-Hydroxyamino-2-phenyl-thieno[3,2- | 286
/ XN c]pyridine-7-carboxylic acid amide
S | Z
H,N" 0
N N NH,
12 N 4-Amino-2-(3-cyano-phenyl)- >300
a P thieno[3,2-¢]pyridine-7-carboxylic °C
S acid amide
07 NH,
\
13 \ NH; 4-Amino-2-(5-cyano-2-fluoro- 313
phenyl)-thieno[3,2-c]pyridine-7-
carboxylic acid amide
14 4-Amino-2-(3-cyano-5-fluoro- 313
phenyl)-thieno[3,2-c]pyridine-7-
carboxylic acid amide
15 4-Amino-2-(3-cyano-4-morpholin-4- | 394
ylmethyl-phenyl)-thieno[3,2-
clpyridine-7-carboxylic acid amide




N ONH2 NH2 15 N 4- Am no- 2- ( 3- cyano- 4- nor phol i n- 4-
394 N s ylnethyl-phenyl)-thieno[3,2 ] 0 NH
W@ @pnossine- 7- carboxylic acid amde N 2 WO 20PGl/LRH8HS4480
PCT/ EP2005/ 004480 19 # §lyructure Name MPC/  MrH NHZ
16 -N 4- Ami no-2- (4-norpholin-4-ylnethyl- 369 ~N - s

phengtdictubd eno[ 3, 2-c] pyri di neNgme carboxylic acid MP°C/
am de O NHZ Anot her aspect lof the invention provides M+H

MPOST T ON CONPrNRsi Ng a [ herapeutically effective

ac

unt of Qpe conpou 0 I :

SRl 2L 2 S, ST ey |50
of tpg\iNnven i on® pripvi des a n@?e@gg;%]fen? é]%]ipﬁﬁ By

i nfl tory, metabokic or npfd e 2GR on or a

conditionor disorder nmediated by TRKCOMprising
adm nistering to a subject in need thereof a
t her apdutotteakipecedftbe inveeticmmenidept composipousrmpfising a

fornul.a ]. The conditi be, f I

RS SRR REPER At Fonat SPy OB rotigdand o
PRSI AcBSH ly aé&ﬁ%ﬂg:%ieﬁji abetes or septic shock.
Compounds of the present invention can be nade by a

var i et yAnsther aenebefithe épiestiemipioniden a mdthagefitgafiggan

.synthetic reaction_schenes shown an 2SCI | el ow.
LGRS, R e AT Sl e afR o ALY ifsale o
niddeRed 13? KK hesBpradmpainie SterBene balbjctdh @eed theeiof a

avai |l abl e from comerci al suppliers, such as Al drich

ﬂ@gmﬁutiaaﬂy déective pmaprt g espapend gt fosnnlsds Tossapditign may
t killed | . i :
SR PR BRShLFBEh, BORAAID oRiPASUUL SRRk

cBeagaiilstdsar septashiock. Synt hesis; Wley & Sons: New
York, 1991, Volunmes 1-15; Rodd's Chem stry of 20
Car bon Conpounds, El sevier Science Publishers, 1989,

Vol umeg: e Al BUBRLEERLALS, oA0t: 06880} § ERaglorons,

methods depicted in the illustrative synthetic reaction schemes shown and

described below.

The starting materials and reagents used in preparing these compounds
generally are either available from commercial suppliers, such as Aldrich Chemical
Co., or are prepared by methods known to those skilled in the art following
procedures set forth in references such as Fieser and Fieser’s Reagents for Organic
Synthesis; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s Chemistry of
Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5 and
Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991, 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, aﬁd
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.
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15

1-40. The follow ng synthetic reaction schenes are
nmerely illustrative of sone nethods by which the

W@ opa0sads of the present invention can be synPOEEP2e5(04480

and various nodificatioa? to these synthetic reaction
schenes can be made and 'PI be 25 suggested to one

SuchkhhtbB4ls toh bhenaddte DAY BB glc8h@dnki@HaltrBednb SinblugRlg@Siisieal
contained in this application. The starting materials

conafadtstang sperirat datdi at es of the synthetic reaction

schenes. can be. i.sol,ated. and.purif. I | usin
conv gﬁ p]iegshs&]em?lgg ﬁ?] *hﬁlfé’ giraryy ﬁ%lrﬁa&}‘nﬁgéj%ﬁ: ﬂﬁ%ﬂ“{rl ]?n t ed )
pref@abl{ iate doAlh QB uhded lah lih e AtO1dsplry Sitainbéptrtic @Ressure at a
chr omat ogr aphy. WO 2005/ 105809 PCT/ EP2005/ 004480 20
rea@inprtemptebiraange af fiow drnat i Er foAbuUEIh Y denro SriPaRi]
means, includin sical constants and spectr al
frombat Qi G 82 ot ot R EERDT B oo A B £ BHs

rooﬁ‘ﬁio‘f% egxgg‘tg{?gleﬂtur?,reg%eﬁ%kﬂhfo are conducted under an

re a re a hrospheri ¢ pressure at a 5
r eact §eenicepeloat iluetratenge syhthketio praebdurt usatfle © frepare
about. 150 C, nore preferably .fr gbabout 0 %gbo about
compaynds o IpEtiopy BrariREMR akd ae@ arsi asriepsribst 2Bt

room (ox anbient) tenperatgyre, e.g., about 20

Schene bel ow il lustrates]one synthetic proce

us Hpr epaee! conpopndSNtof tde 2 nveE?ti ein
m R3l an a ri bed_Ng@a’Ve. r NH
stef 1Y/ | d@%%&% / 1.NH S cucN, Bed NBS

SBr aBNB UNC O NRZRECNN tep 5 Step 3 / BENN
Step 4 Br R3S POC13 S CN/ HzZSO4 CN NR2R3 NRZR3
NRZR3 N Step 6 (R 6)r, N Br (R6) | B(OH) S

Cl . NR°R®
Step3 . J | N Step 4 " J | N Step 5
POCI, SN 4 NR,R, SN H,S0,
CN & en |
2,3
NRZRS . NR™R
RS
. J | N Step 6 _ R Y | N
SIS . B(OH,) STNF :
g R :
07" NH, h , PAP(Ph)gl, 0" NH,
SCHEME A

In step 1 of Scheme A, 7-Bromo-5H-thieno[3,2-c]pyridin-4-one a is
treated with copper cyanide under polar aprotic _solvent conditions, and then with
iron trichloride under aqueous conditions, to provide a thienopyridinone nitrile
compound b. Nitrile compound b in step 2 is treated with N-bromosuccinamide
under polar aprotic solvent conditions to afford a brominated thienopyridinone
nitrile ¢. In step 3, brominated thienopyridinone nitrile ¢ is reacted with
phosphorous oxychloride, followed by treatment with base, to yield chloro bromo

thienopyridine nitrile compound d. Compound d undergoes reaction with amine ¢
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ONH2 h, Pd[P(Ph)3]4 ONHZ 10 SCHEME A In step 1 of
Schene A, 7-Brono-5Hthieno[3,2-c]pyridin-4-one a is

w0 e@atiesso t h copper cyani de under pol ar apr ot PCT/EP2005/004480

sol vent conditions, and then2 ith iron trichloride
under aqueous conditions, to“provide a

t B @BPPY é@drﬁ%ﬁﬁn@ﬂﬁéﬂo&a?né@e AL ﬂsdtth si¥jdot kd Bydrolysis in
conmpound b in step 2 is treated with

Nstigp &rve Surpcimiaitbienonymidire q@mﬂag élpﬁfép |6e:0<§@11>%d1g is alkylated

con tlon bEQ affo d a br

i Ciobhof i Syt hH A e RET YR et 1o
n hfoEdl 1R thiehSpyrRiaed @enpdubf i, wHiels phosoeusouad W fdratuldein
foll owed by treatnent with base, to yield chloro brono

t Atcordnpye Weutke Wvertite conpound d. Con'pound d

Lo SRS 1 AL o/ Q. e

t bmmmy%ebm&sﬂ-tmbmy@py&fﬂem ubjnestbetreplhyadriol Jdisno-

in_ step 5 to_ formamno th nopyrldlne am de
spEpfugel Q@cﬁ}mﬁm ~gones L&} kyr g SHR vAh R EESH %oaomoend 2.

R
Whtogto- SH-tawno[ﬁgﬂau]pgfndfn-Tmnm é-btoma6H-heno [Zjh-nhs’rrdm-ﬁ—one
the | nventl on. vari %tll ons. on t{l]Q/ focequre

séqq%ﬁﬁeéﬁxe XF%V%%?S%rl chiehingp REA ARG Y ARG ERE AmIde groups on
7&@ 81%'&-11&” qifﬂ@{xﬁ eyl M ﬂeﬁ’tS Qﬁ‘e@ H'Qar}érl)l.ﬁé‘ecf 8P4 A6 ehyl

urof 3, 2-c] pyri di'n-4-one by
r bpﬁoam avgl sujha‘tﬂoanpoi bdsromc}a@,eh (Dﬂhelcmrpugijél suggest themselves

ano v
{hﬁ 1‘5@?4%t %%rf'B 2-c] pyridi n-4-one may be repl aced

by 4 10 RrRERp&itid dignob2 pRradiRY thfkbBuntts @f €orfula I are
4- brono-6H-t hi eno[ 2, 3-c] pyridin-7-one, to effectively

r deeeribed ortheXixhaptye sediion/bsteati on of the anino and
anmi de groups on the final product i. Phenyl boronic
acid in step 6 may be replaced by a naphthyl boronic

acid or teroar I roni c_acid.
suggest t & P O?gletlﬁ?ﬂ 108187 ﬁlsé’gﬁ'r Y aga]:l&nle\éfmed
Ma&?éh &%Cdrfdls%a&%‘ bo@' AdghifiSferiRE Qﬂé' GiHj&t GOVRE b'litqilsa @fease or

form are deScribed inthe Exanples section
beblnﬂmoﬂhtdh@ap@mmm]di}s efféctivh @monviesfia eompavad g5 edroposgion of the
treat{@? | KK-nedi ated conditions or di seases by
ering to a subject having such a disease or 20

condi t i omiscdsdshBt 3pLditibaPskycifbd @4thiiNRaramBleH, idecteon and
conpound or conposition of the invention. D seases

angncsoeati bd oeptedaw b Sicaresenivamipduntls apgheamRASitiqnaf Eeencogroup

an
09 embodiments, diseases or conditions, including chronic diseases, of humans or

other species can be treated with inhibitors of IKK function. These diseases or
conditions include: (1) inflammatory or allergic diseases such as systemic
anaphylaxis or hypersensitivity responses, drug allergies, insect sting allergies;
inflammatory bowel diseases, such as Crohn’s disease, ulcerative colitis, ileitis and
enteritis; vaginitis; psoriasis and inflammatory 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 (theumatoid and psoriatic), osteoarthritis, multiple sclerosis, systemic
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cancer can be treated with the present conpounds and
conpositions. In one group of enbodi nents, diseases

w@ro0saessde i ons, including chronic di seases, of PCIIRP2U85/004480

or 25 other species can be jreated with inhibitors of
| KK function. These diseas or conditions include:

1uﬁ1ﬂs)erjﬁtﬂéﬁ@cmt 8faletes mdllted, gldmHiRaaseRisS U9 Rrabrefatsibem C
anaphyl axi s or hypersenS|t|V|t responses, drug

(lmluderrgﬁ@graﬂ Tesastion eud g@ﬂawheﬁ jL1883¢), andf(ﬁ)mﬁhalt @s%as%dmel

WHERERER e BB PR G RO EF ISy il

mydftisaAvmbEitandaidds e6cSastioRS aﬁlﬁélﬁ@éd—lﬁda& injaflegCczena,
atopic dermatitis, allergic contact dermatitis,

nepyodpgeneragive \¢$§§@S§Fa| Alzheimes s isggico anacphdlis miepmEItis,

e [ r e
oSSRRELSIh SRR AR, QB ALidlAeBsgm ARl g
chﬁﬂrﬁcﬁ@ﬁ@@ct&e’lﬁulﬂmh&ymﬁ@ sthiusieia ard Bekdtts sﬁﬁdro@b) f(ﬁ) i s

(rheunat0|d and psoriatic), osteoarthritis, nultlple

angekgioyp of cahedigienis. JiEraeh ey candHmys preTreetssouth suibiBes
ALV BELRS 0 RSB TB il oy s

ar@hcbtdgnméd tor ejoplastiodiseasds guchfas-sulidomstors, skeasaaper, wn@m)a
er diseases in ich undesir d i nf | ammat ory

1yPg PoRsed digeascs dn ! CIEP R ooV asCRBHA P 6 Tl
(6}‘%9@1‘ &bﬁmﬁ@&iﬁ&h&g eal CQRGEYE NBihbiHEs ASTISE beke1and
closed-head injuries, 5 neurodegenerative diseases,
sighlalihgi swelr Asoldse fgexampkephal itis, neningitis,
ost eoporosi s, gout, hepatitis, nephritis, sepsis,
sarcoi dosis, conjunctivitis, otitis, chronic
obstructive pul nonary di sease, BanusHls and Behcet'

syndr ofA§)Phagmacolagy of Has $RERPGINgH Bt s wheian edstemined
r [
P Ot P ecRAlELS o DY BB
ofti¢se sempisela arsddsoritadde thdaEutam;ﬂeabeéowot limted to,
neopl asti ¢ di seases such as solid tunors, skin cancer
nel anoma, | ynphoma, and di seases in which
angi ogenesi s and neovascul arization play a role; (6)
ot her FhStaeRSR i8vention inelndespharmagerticl femppyldorsFomprising
t n
=t QlesoRfbotha g Breshicshveriol ety RHADLBRCERER o
nohha&xnmmmnﬁn@nfmammdeteqﬁmnﬁﬁmubwngmthﬁﬂmgmMmmidvme
procedures. .The in vitro techni gues for det er m ni ng

th%fﬁ%f Sqacther pith @t legpt qnehaypansy age IS CA T8 0t he

ncl udes
Op%é%%ﬁgceutlca ‘%%E%%@#?ﬁgﬁﬁkﬁgﬁgg#ﬁﬁﬂﬁé 20 at | east

one cdnmﬁmnd.dﬁcmhempné5@mmepnwammmamnommnﬁbeadmhﬁﬁmﬁd
. |nd|V|d race Cc or on-r ture of
inja Qe G TR & et AR R Begst b o

adﬁﬁﬁﬂﬁ‘ﬁtﬁ‘on fob Qéé?l@sf thatl QERL é"l%ﬂax\"élﬁlﬂle@t ShR#st d84A8e ranges are
phar naceutical 'y acceptable carrier, and optionally

typicHisr 14508 negdailyi prefomeblyr - Ki0oph kil tehd niastprsdirehly 4 -30 mg

daily, depending upon numerous factors such as the severity of the disease to be

treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the
administration is directed, and the preferences and experience of the medical
practitioner involved. One of ordinary skill in the art of treating such diseases will

be able, without undue experimentation and in reliance upon personal knowledge
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In general, the conpounds of the present invention
W ll be adm nistered 25 in a therapeutically

we@bdosaoisve anount by any of the accepted nodesPOI/EP2005/004480

adm ni stration for agents that serve simlar

utilities. Suitable dosage ranges are typically 1-500
"B PRk |d¥sclRERS SRR Applick (R, hsdatdiy a tanshaiBsdily effective
preferably 1-30 ng "daily, dependi ng upon nunerous

f amportof sheetpnappunteokibe prdsent infentina fen sgixerdiserspe
treated, . the age and relatjve health of tF | eG

the. pot eReIBEo e BN Bothiet S aet o bEE oF A8 Rered as

f gﬁmﬁe@fa&aj RrsikabhORculihg thadisantble forteuetdsudity bitcal and
the admnistration is directed, and the preferggces

ameb-bngb) tasted, nepalt tepiogh @rlmagnanp vagrh PbRE eI Gnleding
One_of ordi nar i . e I '

R T e s e DN
aRginstfagibh ap Gea fpENsuells daraldniinehtsigey MBrI2065 61 DS@Mation.
PCT/ EP2005/ 004480 23. and the disclosure of this )
ABBe PrefeTastimannsr o8 adipinastigtian 13 asPaRY Crl AFPg a@op¥etipRglally
aﬁgéé%g bl %Jh?%ﬁ%%ﬁgg{edtaggorﬂﬁl%jg e dBYRUAPMHGE. 2
givern disease. 1n general, conpoufids of e present

i nvent i'oA sdnhpouhé oadempiside béthegsesephiaversmaytogether with one

formul ati ons_i ncludi ng those suitable for oral ,.

( PREYERIPHY® S SAITIGES: PT HOtRrs @W@gtpiac?d g fpe form
.tBP}r)}‘fﬁ'lnac e it1680 hitPhnit @saPY. ete§hatmddeiGéaudi ng

i ntranuscular, intraarterial, intrathecal,

s vhopositiesusdand dosdgedvenomsy be aomprissstt afapinemtionaliingrgdients
formsuitable for.admnistratiqn.by. inhal.ati on or

| TSR B Brop T T Bt ERDSH AMEYioBH! SRR FHPERTREF

' griﬁ& s A dth O LAk dssP Borths @RtLAbndRiia¥le dRSAGLamount of
regi nen which can be adjusted according to the degree

otheadctive otgretient tommensirpisuith e tate ily dgpageljange to be
present .inyention, together wth _on [ re .

C GRPLTE o iF PRI Colorftips nirbe sinl iss sglids. gach as
phag&s of ALS EdpBulbd sBmiselidy pawdBe suiistimld releagdsirhilations, or
and unit dosages. The pharmaceutical_  .conpgsitions and

uhigridd suchyes Sobitions.pusPepsions ppNilsient. BlixiteptBled GRgples for oral
i ngr.edi.ent I N:-CONn ti I [ AN Qr.
OSSP D P B T TR0 o
améknt bestetille tinjdetalslg SoluibmSfonBarenioril ake) Bonnudationabbeaining

ef fective amunt of the actjve ingregien

c Gheutreag (b milligem efnstiveingrgeat ghimere 5%@515@ apoiH Pl {9 about
b . - Pt )
o STRY S Erbo) FSioRRR, BRCEHIcL B p EORARY (iR fFplestfaiive
capfi\doesse foemi.sol i ds, powders, sustained rel ease

formul ations, or i qui ds such as_.sol utjons, ) .
suspensi dr ,Co@ﬁﬂll%‘{s&%g}}e RIE§eR} pyeniym pay lP‘égorE’é]&fﬂ i wide

f %Iigtﬁr%f o aHﬁl?riiftPJtithio_tsiskt% 5N Be HARRARIES] IcB8mpb&itions and

rect or vaginal admnistration; or in the formof
stdesddecfoinng @ey atrhprisod eompnsd fop copaseds of die prewnt mvention or

PP DA PR TS i BB Gy beUePohar T

ab@Bmaceutically acceptable carriers may be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid carrier may be one or more substances which may
also act as diluents, flavouring agents, solubilizers, lubricants, suspending agents,

binders, preservatﬁfes, tablet disintegrating agents, or an encapsulating material. In
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one hundred (100) mlligranms, per tablet, are
accordingly suitable representative unit dosage
WO 2005805885 The conmpounds of the present i nvent POHERRY5/004480
be forrmulated in a w de riety of ora
adm ni stration dosage forns. The pharmaceutica
poved@iR)alsd tdroBiSgeabllydos agelyfdivited suil whitlpid smidueoniotad
or compounds of tg present invention or

fingin dridreceastive pmpongse eBlt tablets, Gig1aedve %?Wma&ﬁnpwély is
mi %t\bf{}?th%%ﬁﬂ%'? %mg;ﬁ%e ecQ&?ﬁ{jﬁgr %i %‘%i %f u%ﬁfiﬁefeabl e

carriers my I so id form 30
propoejoas ahd cmﬁpacmdl iudee gapeendsiz¢ dddtiretls Thppbivders and tablets

Preg‘??%hsig :cggtamci?grg %égiu&é&%ﬁf)gﬁ% aﬁﬁ%;,tl Sgéefg}ﬁ E%a pgllff% Tecgfcﬂthe active
GOIE%&&%@ 1%5 f%rs”iﬁ)ﬂud?bﬁ@ar@ bt B8t iotfﬁé’ét&smfﬂ S¥BHatdNg

ub| I zers cants, suspendi ng agents,
maphasilen steaqatee&écr wagary Bstost, plettat, ddxtsmmte@hagqlatglea‘gegﬂcsnth

ul ati teri In WD 2005/ 105809
e B0 3 SRR o Loser L B PR E e eIy
Théf* n%] i[})!r Niof ¥d iR dSPlo iHcinhé &3 fbﬁmﬁaﬁ@r%&ﬁh@ a¥isteh the

ivided active conponent. In tablets, the
corapcnundevm@ eneperttingenaterall a cagier,mirwedingia dapste i whichdle

haV|n ess b|nd|n aci.;ty,in suita
B ROT s R T BoueB s SRERGHA B B il Jhithis in
assé@iaﬁ&?dmhw eslﬁﬁmﬂzr&cﬁagi ah@lzeides arenhaﬁ@écabrabla@ nt ai n
from about one (1) to about seventy (70) percent of
powies.aepules, pilsnersbeld, angdm@lgpsem@ﬁbe pesadid fgtmm srtaplerfor

orai Q I | nmted to nagnesi um carbonate, nagnesium
@igF% %Fal c, sugar, |actose, pectin, dextrin,

starc mth@ oty fM@able ff&g@@laa[&dﬁmstrﬁmmmbmab Iliqhialsferms odi um
car boxynet hyl cel | ul ose, a |l ownelting wa cocoa

prepatetiens nclpdEg “-‘éliﬂﬁfﬁl%% SPAPBIIEIS, %qgeqmtsewal@as PEUSHE| ude
susé)hﬁam&%a E}I{o‘fﬁd' fBH’n FioRS I?V'hYc‘ﬁ 3}9 intHERE Wge (\Mntvgrted short[1

ncaps l'al as carrier, providing a capsule
befofe ml t6 mqhﬂ&orrﬁ @t&p&mtmﬁﬁ'p (Emaﬂmony\mhjflbe)prepmteﬂoml solutions,
carriers, is surrounded a carrier, which is

forgxapleatr FREGHS FOPY en@sglﬂ?? Spfujiong omaY confaig W%ﬁ@&
agdtt§ fbrn&aﬁxg) JP:Q' 164ifhin, SB{:MQE ESonoSRREUSESacih] |Aciﬁeous

ECachet s ozenges may be as solid forns sui abl e
solfrtions @ndle paetrired st diatalvdng thIeEaleh esmpaentinswittndsideaddong

sulfarlpiq %ﬁg%ggﬁ% rog$ Iao 11%22%, G‘b‘g hlcéq ﬁf%gra%g{tgqﬁg{se %rsgstpegmgns
1% the 8 {i8B$ actRe cdfpbfedt 9K Mater with
carg?éegl[ek)g{?lagns [ E:{Eg are ?%trtgnldeda% 0 k?eﬁigon?/ert ed e

vissbu ihhtgrialp efobras nagealtay symtbrgﬁlqjgtﬁm msgrsemﬂgﬂqeﬁnk)se sod1um

nmul si pared.in_sal ut| e

car ﬂxgaﬁg‘é@gﬂg%%ﬁpwg ﬂ%‘e’{gWﬁﬂ EPOER PP gg 8$enﬁsaysogo nearn

e%ﬁ%ﬂti%hi WHeRtle 201uBiB8S) tsGspehSbne ¥adBhBlsionbCdhdatay @mitdifiin,
Sorbitan nDnooIeate or acaci a. Aqueous solutions can

ad@isiop tefharaetdvisomanssl, vplernth dasers, b lienp SHERLs, pificial

and'@ g’a%{al %vnvgetéaners I?ﬁspersan‘cs thickeners, squblhzmg agents.

The compounds of the present invention may be formulated for
parenteral administration (e.g., by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-
filled syringes, small volume infusion or in multi-dose containers with an added

preservative. The compositions may take such forms as suspensions, solutions, or
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suitabl e colorants, flavors, stabilizers, and
t hi ckeni ng agents. Agueous suspensions can be

w@e@paewsm by di spersing the finely divided actP@EEP2005/004480

conmponent in water with vis s material, such as
natural or synthetic guns, resins, nethylcellul ose,

S ReliulRRGn Ak R ¥y WERuUE YEiGEks, dbios@mpa sblafidiRrin Wekdouk nown
suspendi ng agents. Solid form preparations include

smb thy e g&,yp@be.ﬁggrgp]l@ obeily ARAVSHERYS CHRESaAuents, solvents or
COPARR o QSR04 HISSPEChLBFOTDER g, ot

arydl) naid ijattalbleeei-pieesters (8.8 pehglasitse), bid tlkgnentain formulatory

sol ubilizing agents. The conpounds of the, pr ese,{]t .

i BEenE Fush ATRYeIEE S FTAIIRE SRS INEY SysRcBAing sipb1lizing and/or
admi ni L an A hyeini . -

A AT Ay oL R PR R vl
prodegimddes; dsaptittisdlations ef dtexilmsoid anpplylophilizter fréml sbbidion for

syringes, snall volume infusion or in nmulti-dos
c SRBETTHES b%ﬁmewswéoﬁb%lata&s MERELSy a»gp\?&e?fferh’arégen-efm water.
conposi t 'T@l@%o%m%&lﬂﬁ 8GR SRRt @S 3y PR ERSLORSA for topical

sol utions, or 005/ 105809 PCT/ EP2005/ 004480 25
eradhsnistresionrto thd gpidarmisassunisnenth ks or fagionsaap kdransdermal

SOl M, caceve. polve ol ene acel Eiarples oo
\él )i/.énglagec’w.itﬁ Gh MR RIOEL R e SHidERing @ orelhitlz@Bents. Lotions

, vegetable oils (e.g., olive oil), an o
i machafbiruletganitic arsqueoss ¢rily, base g wild Ireganeial alsagontaining

may contain foryul at or ents such.as pres [ .

Srgoe B et TR Rt B PRl i epaime
di 38k ShideAg ﬁ%&}ts,lﬁk t6lofiag h%’&ﬂté( , FdrhRilahk ¥etable for topical
i ngr edi ent may be in powder form obtained by aseptic
i sdmanipteationfin dhesmponid iBeJndellogengsy COPBRHRRE PotAtE agants Uy Anflavored
sql uti on.for onstjtuti e i SUI :
vanptioBhy Yo SERR holh B aRaRE Pl oA R AR
Cafpedirasineh ihdebieatenis doatiprtandglyreyibeof arcrask ahédcacia; and
for topical 10 adm nistration to the _eﬁi derm s as
oitpeyBeshes eprmpRung el agtivomgredisnt isa sUifaoimiderad Farier-
patch. G ufid Ho¥oenk:
formul at elg‘tev%vl% F[ﬁ)%an a%fﬁ[felggl?%r Sflflgﬂ gg‘?%g%bﬂul%ﬁ% for
addintihisath Suuppdsiteriedi & kenrdiimnddgrsugedd 4 mixtagertistty acid
Lotions may be fornulated w th an agueous or oi
baB¥CCHAes i 4000 Rutfg AR melted R ihe AP Y P mRANE G dhgprsed
k) ! 8P bthikinb N Tha ISR hofHogBRoS Rfxture i
ag}e&)@ eﬂiﬁ%ﬁ@ﬁ%%é‘nﬁ%’g}géﬁég ?ﬁu ckeni r1118 ac\)gentos,_ or °
c dhen pogechigemtsavereniitat molds, alowtedbd eodloand tospidily.
adm nistration in the uth include | ozenges :
conpri si r@ie&emwan%%fﬁggpﬁeﬁené "HeRYEr BV nglg?ulﬁtgﬁ léci)r!xg;gmal
SULHASRLAN. %A% Rs hmbbiRdaeamt Nield %ﬁétbsl, lrgenCRMPEAySI NG
the active ingredient in an inert base such as .
geloatdimeg analidiiorcterthnectiye ingredienteuakh darsicedisare kpvn in the art
n&uﬁ)hvvashes conprising the active ingredient in a
sUPPEBPECPYYGi d carrier. 20 The conpounds of the

present iTheQRkipdndRYf the pledEiitihaneen R be formulated for nasal
administration. The solutions or suspensions are applied directly to the nasal cavity
by conventional means, for example, with a dropper, pipette or spray. The
formulations may be provided in a single or multidose form. In the latter case ofa

dropper or pipette, this may be achieved by the patient administering an
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adm ni stration as suppositories. A low nelting wax,

such as a mxture of fatty acid glycerides or cocoa
wheaosaessps first melted and the active conponePCT/ER2005/004480

di spersed honopgeneously, %or exanpl e, by stirring.

The nol ten honobgeneous m xPure is then poured into
app‘f%f}Ya%@ fp%Hete?ﬂnﬁfeg VRIS of Bt ONWBEL bPsusP&IsioraNd thdcase of a

he conpounds of the present invention

sprag yhib elafyduermhmf@ﬁfoﬁr exanuplg byaheana @fip metermgtatemizing spray

Pessari es, tanpons, creans, gels, pastes, foans or
PUBPrays containing in addition to the active

| Ngr eghedmSH@mbs 68hE pedsEntdfveRn kR fofmtRRdabt acrbdd]
be appropriate. The conpounds of the present invention

adm}stﬂ@@om,mamquéaﬂadoﬁl@ﬁremrymcammr: grintsanasatn e
adei B a‘u@ﬂirﬁéjcé“s&@g Bl SRR Sl blAgE et ¢ e

neans &, with

exanplé 0PPElorddRioP Bl €5)ahickdk @Y lesd hBucH Opartitiatsize msayrmy be
provided in a single or nmultidose form In the latter

obtgingé bymeans kpayppiythe prtpfop exaraple byimicipizaan o Ehe 8488 by

o BT R E AR AT 10, 200RA 0800 s

chlvfhiaEcafboh IEFER I fut éxampld, dmlﬁ@eﬂﬁiuefnmdﬂmﬂehe case of a

_spray, this may be_ achieved for exanpl e by. neans
trwh@z Torgmathens. A7 Aphippigiratlpyppihang, ar eghon ﬁw&de&r of é

¢
sulﬁgf‘esﬁa@t ’[‘h@&&%&ﬁ% Rz C%ﬁgﬂt Iy %rﬁgn AQUrA&hARAkL a9

I'stration, rl'y to the respiratory tract
1eca1m iThe ldosk @@rugmagmmsahtrolmﬁhma stetead:d VB’]]VC Thkeroatieduthe

neral ly have a cle for xanpl
actife W@glspfa e Hrpvéeftgsa’%ﬂr%%%rﬁérés POpEgS orgpmle e T
PR ﬂ@&”tﬁé Wpﬁ%yle% 2 OREAI NGy &bem&h KOs htdrbie

or exa m croni zat| on. The active
staIahgieada’rercs sich gerhydiakydrapylmaetpylestiulose eltdi p}d&‘iﬂnvﬂpmmhdme

bl e opel.l a uch a a,10 chl or. rocay bon
PV oolebRianpr it G & s0F Pa GRaBhap Powder
cotpbSibPhaY bé‘@fe@éﬁ@dﬁﬁﬁﬁbddéé fohnt fr @k ahleiatapsaresot hane,
or carbon” di oxi de or other suitable gas. The aeroso

cartridges ohe.gn gelntquowlgtﬂ wesksaiom avhieh thavowder maxhe as
| eci,t hin. The dgse. drug may be controlled by a
a%%?ségyé?%s O%l}lgﬁ Hti vel y the active ingredients
may bevHyhQiekieey forindations Barbe pregintd paMCIericfcatiggsanpl e
a 15 powder m x of the conpound in a suitable powder

adaydesbios gedtained q>r§@m§9%ed wpleapeimingyination oHide jagtitg ipaedisgtbh
rof S AR LY oSt bRt rmplasin,

traﬁﬁeﬂh@l cﬁ@hbdult‘aﬂehﬁ dlﬁg dblivay deyicesT [Ehepotalery systems are
conmposition ma presented in un| t dose form for

advapsgsPes WheeRIsi eégels%se of & GqrpRpuEd &t negegsary i isine
pat?dnt bbinBfifice RAGKS BB MR E BN D BrR VI b mBBYndi8n transdermal

delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, e.g.,
Azone (1-dodecylazacycloheptan-2-one). Sustained release delivery systems are
inserted subcutaneously into the subdermal layer by surgery or injection. The
subdermal implants encapsulate the compound in a lipid soluble membrane, e.g.,

silicone rubber, or a biodegradable polymer, e.g., polylactic acid.
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20 adm ni stered by neans of an inhaler. Wen desired,
formul ati ons can be prepared with enteric coatings

w@omptiestod or sustained or controlled rel ease PCT/EP2005/004480

adm ni stration of the active:*Pgredient. For exanpl e,
t he conpounds of the present 1'nventi on can be

f or mul at @de b RarnidcBRRALHBAraRbnsSHOSHFRASIGUS ubit U8sage forms. In
delivery devices. These delivery systens are 25 )
adwdnfoayctbe prepastionus seidnaded infcezgiedases etrdalaBREFODINPIR

necessar nd en ati co i ance wWith.a
 RESRRBR D PRGNS Lo et e AR B okl R 2 pecieneed,
d gi”é.p\éﬁdi%n,sﬂ’lg %@&Eargé tenthn@GUE Rk qabdtald o ptePaiion, such as
S [

I Nn-adhesi vée solid support. The conpound of interest
c packetesisabletsc eapsileadndiporyders e Figtsrartanenoulash Al e the unit dosage

0. 1-d | - .
ST Srabiee RREE AR Y R B RN 5520 be the appropriate
S whebtAsRAYSINhdsB i@ pidiagaidoaar mal | ayer by surgery or

injection. The subdermal inplants encapsul ate the
conpound Qthersuitable ghargrageticaheaiers aad theigformuletipnsagpe

R S T el
p Iver e ey Mkl Puplisiiag Qohpasy,d9e qiitdre Babloy, Pennsyivania.
dosage forns. In such form .the preparation

)
s RsaTsPriaiive PhasmarqubcedorBulBns SPRPHYP P FPPRPYKE Qf the present
AYANhlb 83 Rk A% MentaspIeRt . The unit dosage
formcan be a package preparation, the package
containing discrete quantities of preparation, such as

5 packeted tablets, capsuEsAMBhHSpowders in vials or
anpoul es. Also, the unit dosage formcan be a

capsul e, tablet, cachet, or lozenge itself, or it can
bquﬁﬁkgppropriate nunber of any of these in packaged
form . O her suitable pharmaceutical carriers and

their forrmulations are described in Rem ngton: The

Sci ence d Practice of Pharnmacy -199 | =3

10 W I\/hﬁﬁ‘leﬁ’?’n Ly PEGE Hf%%%ﬁ%&%?ﬁ??ﬁ%?ﬁ%?#@ﬁ? out
East 28inghe AspMbYas sRowiRePs@ert@t i ve phar maceuti cal
formul ati ons contai ning a conpound of the present

invention are described in the Exanpl es bel ow
EXAMPLES 15 Exanple 1 The synthetic procedures
described in this Exanple were carried out according
to the process shown in Schene C. WD 2005/ 105809

PCT/ EP2005/ 004480 28 0 0 O
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NH Step 1 NH Step 2 8r 44~ H CuCN, FeC3 S NBS S Br CN
CNCI NH2 Step 3 NStep 4/ | NStep 5 Br | Br POCI 3
W@2005M088065 /| H2SO4 CN CN  NH2 02N NH2 / N St BEI/8P2003/004480

I \ N 30- Br S 02N B(()—|2) S 0 NH2 Pd[(Ph3)]4 0 NH2

SCHEME C Step 1: 7-Cyano- 8\:‘;H-thi eno [ 3, 2-c]

pyrl%n 4-one OO0 NH Stepp1l NH S CuCN, Fed 3 S
A spl ution of 7-Bronop-5Hthieno[3, 2-c]pyridin-4-one
169 mmaép1 fro drinth Chemp gal  Co.

. 18- [ 30 m)—was- r

erngght . th%Nrﬁ'Zqure% al | owed®% cool
tenpetature and poured i an aqueous sol ution
FeCl37 (20 g), HA (5.5 m). The resulting 10 m xt
was stirred at 70 C for 30 m nutes. The suspensi on vvas
filtered and the brown solid dried in vacuo to give
7-cyan-5Ht hi enol 3, 2-c] pyri di n- 4- one (1,\?Hg, 789 . I H
NI\/R(DI\/BO):6pp 756(d 1H, J=5.3 Hz)}, %.80 (d, 1H,

dp3 Hz), 8 1H)ste;12 34 (s, m 285
D 18 /ep P 809 EP2005) 0 -
PR onD- 7- cygno> th| enc L , 2-c] py81 divac 4- one 2070
NH Step 2- Br | N S/ NBS S/ CN
NH, O,N NH,
AN Step 6 NN
Br 4 | N / | _
S = 0, N\©/B(OH2) S
O™ "NH, Pd[(Ph)l, 0" NH,

SCHEME C

Step 1:
7-Cyano-5H-thieno[3.2-c]pvridin-4-one

O

/J | NH Step 1

S = CuCN, FeC|
Br

A solution of 7-Bromo-5H-thieno[3,2-c]pyridin-4-one (2 g, 8.69 mmol,
from Aldrich Chemical Co.) and CuCN (1.68 g, 18.7 mmol) in DMF (30 ml) was

refluxed overnight. The mixture was allowed to cool to room temperature and
poured into an aqueous solution of FeCls (20 g), HC1 (5.5 ml). The resulting
mixture was stirred at 70 °C for 30 minutes. The suspension was filtered and the
brown solid dried in vacuo to give 7-cyano-5H-thieno[3,2-c]pyridin-4-one (1.2 g,
78%). 'H NMR (DMSO): & ppm 7.56 (d, 1H, J=5.3 Hz), 7.80 (d, 1H, J=5.3 Hz),
8.36 (s, 1H), 12.34 (s, 1H). MS: m/z=175 (M-1).

Step 2
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CN CN To a solution of
7-cyano-5H-t hi eno[ 3, 2-c] pyridin-4-one (1.2 g, 6.81
wornebjlodsm DMF (20 nl) was added N-bronpsucci naPCTEP2005/004480
(1.21 g, 6.81 nmol) over 5 5 _ minutes. The reaction
m xture was heated at 60 Cf@?ﬂ

15 m nutes. The
4-9_4Rom t enper at ur e,
ate was filtered,
nd dried in vacuo to gi
|eno 3 2-c]pyridin-
5% '

a )
washed with water
2- brono-7-cyang-5
brown solid (¥ 4 g
(s, 1H), 8.29 65, , 12. 488(8, 1H). ;
(M. 10 Step 3 2 no- 4-chl oro-thi eno | 3%!\1
,2-c]ppyr|d|ne7carb onitrile 0 CI Step N NH Br
-C |
2- br om) gf%lélogﬁ@?ﬁgg{rl}%[s Zeg%ps?rif%fyﬁdlf Aér?geél'.ziis&g}
1ngolp i DV (ROinml) W@é:mde(d:i@-bmr)lomgnamtdetﬂéd ga@e&lml@lhg over

The et g0 Tatue vas poutsd e Les Slsel cool 06
aﬁﬁlxtﬁi‘é WACLREMb tr@orﬁtt%erét%i‘és Qrafdr )was haget Qﬁ@t ecipitate was

organi c extracts were washed with brine, dried over
NEixsed, washed sritertemanddiriedde vagusda @i %bm?@ym gilve

i PS5 o 5o b Y SRR T SREDMSOS 5
Ppgﬂn% 02 om0 Xt (SLBY 1098 . MS: nl/ 55200, (MH1)
no- 2 r onb- thleno

Zc]pyrldwe7carbon|tr|IeCI NH2 N Step4 Br | N Br
S ][\IH?S S CN CN WD 2005/ 105809 PCT/ EP2005/ 004480 30
Step

2-Bromo-4-chloro-thieno[3.2-clpyridine-7-carbonitrile

Cl

Step3 ~

(] s 1 )
POCI g =

CN

A solution of 2-bromo-7-cyano-5H-thieno[3,2-c]pyridin-4-one (1.45 g,

5.68 mmol) in POCI; (30 ml) was refluxed overnight. The reaction mixture was
poured into ice after cooling to room temperature, basified with K,COj3 to pH 12,
and extracted with EtOAc (3x30 ml). The combined organic extracts were washed
with brine, dried over Na,SO, and concentrated under reduced pressure to give 2-
bromo-4-chloro-thieno[3,2-c]pyridine-7-carbonitrile as a brown solid (1.32 g,
85%). 'H NMR (DMSO): & ppm 8.02 (s, 1H), 8.87 (s, 1H). MS: m/z=274 (M+1).

Step 4
4-Amino-2-bromo-thieno[3.2-c]pyridine-7-carbonitrile
cl NH,
X Step 4 AN
Br 7/ l N — Br _/ ] N
SNF NH, SNF

CN CN
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A sol ution of
2-brono-4-chl oro-thieno[ 3, 2-c] pyridine-7-carbonitrile

W@ 8®6/103899 2.38 nmol ) in dioxane (10 m) at - 5ECTZERHS5/004480
purged with NH3 in a seal tube, and the m xture was
heated at 100 C overnight.” The resulting suspension

was f il JoRftRe o'ffﬂdjrbﬁl@ zssﬂﬂbﬂ) WS 10626l i dbed- T c B ALl t(650
gi ve 4-am no-2-bro

mg, Bﬁé wengl) 20 diopgrg (dprmél) 7 G8r borspureed Wik Hagn aggalpd fibe,

an S Shixgtle {3k Checs B IRC G BIREY. e PR s iion3bds

filte¥fed 228 4he((j Mid valskal —\gnﬂ, QoM- @Bﬁ@’lgtd&glbg amwzdmn@-

pyri di ne- 7- car box aci ide N N_St ep5
tthlO[&ﬂ @yrld%@a@onéﬁfél (PO mg, 93°Nas 2 FEED S%‘%éﬁdﬂ%p
OFISQy Ko £33 685 DT & SR T07 Cal iSRG BN | o

m/A454 vy, 1.77 mol) in sulfuric acid (5 nl) was
stirred at roomtenperature for 2 h. The m xture was
poured into ice, the resulting white precipitate was
Stefi tered, 15 washed with H20 and dried in vacuo to
ai n 4-am no- 2- brono-t hi enof 3, 2-

4-Al-2 Bicdigo-Thied[ DOxpirtdine daswixehc cid@midy 89% as a
white solid. 1H NVMR (DwvVsQ D20): 8 ppm ‘96 (s, 1H),
8.48 (s, 1H). Ms:NHw z=272 (M. Step 6 2

4- Ami no- 2- ( 3-
2-cl pyridi
Br N Step 6 NS
NH2 A suspensi orgpf. NH
4- am no 2- brom) t hi eno[ 3, 2-c] pyri di ne- 7 carboxylic

el o A G S i e
mé“TUmmﬁi@@ NSAEER: 4 B 1) ds Zidediak tidno tmpematDeFoRBh.

(3nl) was heat ed at 130 Cliqder N2 at ypspher e
Theveixhirg es payed fréaige; e raiudting whitgpecpgaiedtrs Tlfgaed.

W%'{}gféﬁ/gh&{abean 16& L L8580 %BQHY‘@%H% Wﬂr&angeﬁ‘é[g 2-

vacuo to
c]lﬁyrﬁimndﬂﬂc&bbﬁylm atcﬂd)arphie 30 mlghS@%b) hSa Bhitp pylid. diFANMR car

box i d
(DMS! /D20) 2§ ppm 8.06 (s, 1HD), 8.48 (s, 1H). MS: m/z=272 (M).

\Pherydp)s- t hi eno[ 3 XN
art ox d arfr H2_JO2N NH2 /
258 oH2) O NHB PUfP(Ph3)]4 O

Step 6
4- Amino-2-(3-nitro-phenyl)-thieno[3,2-c]pyridine-7-carboxylic acid amide
NH, O,N NH,
s | ) = 7] \/N
SN O,N B(OH,) s
OONH, O PAP(Phy), 07 "NH,

A suspension of 4-amino-2-bromo-thieno[3,2-c]pyridine-7-carboxylic
acid amide (100 mg, 0.37 mmol), 3-nitropenyl boronic acid (77 mg, 0.46 mmol),
PA[P(Ph)s]4 (16 mg, 0.014 mmol) and Nay;COs (0.5 ml of 2M solution) in DMF
(3ml) was heated at 130 °C under N atmosphere overnight. The reaction mixture
was cooled, the precipitate was filtered and washed with H,0 and CH,Cl,, dried in
vacuo to give 4-amino-2-(3-nitro-phenyl)-thieno[3,2~c]pyridine-7-carboxylic acid
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WD 2005/ 105809 PCT/ EP2005/ 004480 31 ami de (47 n,
559 . JH NMR (DMBO): 6 ppm7 26 (s, 3H), 7.78 (t, 1H,

wa2®@50058b), 7.95 (br, | , 8 12 (m | H), 8.POIr/Er3003/004480

H, 8.33 (s, 1H), 8.49 (t J=2.0 Hz), 8.54 (s,
1H). Ms: r2/z=314 (l\/p 5 Exa le 2 Formulations

J584 PYE RAVIRLDAESOT: 08 pial7 31@ 7V (£, QUB J=8.0
r%g{ es gkﬁe’i ?Su/l)ml ate a(s shoINn pl%ﬁth Sy )cgvm ng ¢
THB), g5 (bACKH )y 8. 1R rigy; &H)),e20' (mnrl EDABBB (s lHjo%qé%(maH 2.0 Hz),
used in_the Tabl es ns one or nore of the Conpounds
oB- SRS rﬁH)aMSiGﬁ/Tﬂéc;nﬁgosi tion for Oral Administration
Ingredient %wt./w. Active ingredient 20.0% Lactose
79.5% Magnesium stearate 0.5% The ingredients are
nExaedplr?d di spensed into capsul es containi ng about

100 rrlg each; one capsul e woul d approxi mate a total
dgﬂB}—Mge 15 Conposition for Oral Administration
| ngr edi epha Haadbutlcat %regﬁﬁﬁd)ﬁ@’ot AArRA} BNYardflis 90tes are

Magnesi um st ear at e Crosscarnel | ose sodi um 2. 0%
L frtrogated/ @ SetvnRyrhe folloyirailabssr "dictivs mayedientberT ective

<OpaL e e R Raomcet e Po iy &g FoRpofipgs of Formnia

dfied and fornmed into tablets (containing about 20 20
nmy of active corrpound) vvlth an aroprt| ate tabl et

lj@mdiemﬁt Anount Act [ veconpound 1.0 q% Wik i c _acid
D Atige inp@glietin chl oride 2.0 g 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.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as
methanol. The formulation is then dried and formed into tablets (containing about

20 mg of active compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 g




Met hyl paraben 0.15 g Propyl paraben 0.05 g

G anul ated sugar 25.5 g Sorbitol (70% solution) 12.85
wW@200018805/ 105809 PCT/ EP2005/ 004480 32 VeegunP&I/EP2005/004480

(Vanderbilt Co.) 1.0 g Fggvori ng 0.035 m Col orings

0.5 ng Distilled water g-sS. to 100 nl The ingredients

VolE R VaRiclf C8HM @ suspension for orabg
Flax?u“' N stTatT orm. Parenteral Formulat gpsfggredr ent %

We—RPw——AetHre—thagredient—0259 St u'bgn Chiortde TJs
Colpingsake i sotonic  Vater for inieection A T Tho

Distilied W&t ngredient is dissolved in al e
water for injection. A sufficient quantity of sodium
chl orflggnpsedicharnraddeed tifotm stsispensign fa onalledmimistration.
solution isotonic. The solution is made up to weight
with the remai nder pafentdifl FosmtiRkiohOr i njection,

In ’g’zﬁ gred througha 0.2 mcron nmenbrang i fter and

I 25 TR MO A b 70 LA

- GO g T oot AR A LBELER A L m\% 190 I 1TYLT CTUTl 111
SO@L@@%MW%/N hyl ene glycol 1000 74.5 qsgﬁg@,g,ﬂ?\;) SN
Watgrfooinjes000 24. 5% The ingredients arndOB@tled together
5 and m xed on a steam bath, and 15 poured into nolds
cont ai'me Agive idpredibetia diswelivehin. a fafibe af thEevatarl fart ingation.

Ingredients grans Active . .cC oynd 0, 2-2 .
A sqrﬁ%é@pt goantity %f sodium chloride is %gg agged Wlﬂ% stn'rmg'?oa Pnal%g thze

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

10 under sterile conditions.
Suppository Formulation
Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 : 24.5%

The ingredients are melted together and mixed on a steam bath, and

15 poured into molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 : 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100
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Mneral oil 5 Petrolatum 10 Methyl paraben 0.15
Propyl paraben 0.05 BHA (butyl ated hydroxy ani sol e)

wW@20®3/103%84 er g.s. 100 WO 2005/ 105809 PCT/ EP200B¢DEE288004480

33 All of the ingredients, eéﬁept wat er, are comnbi ned
and heated to about 60 Cw stirring. A sufficient

quant i ty AQf o ME! BbretenfD OkdepBRafer, a3 EdBBinad aetihadtédto about 60
vigorous stirring to enuIS|f£ the ingredients,

ot fiern diethgion quboty ol moieq ot BONBEAIC by aaded with
P ARG G250 S o Conior a et VE L NpE e e bt 100 ¢

prepared as nasal spray fornulations. The formulations
optionally contain inactive ingredients such as, for
exanpl e, i crocryst al¥NdsakSprawFommyatEonss odi um

car boxyngt hyl.cdl | ul ose . i

Wgt;fch{%w e e Qo L S
Nasie coRipYind arePibiré NS adEsphe fdghileomd Thei farraulpasrs
spray netered pdl}ﬂnp@%ypi cal | ypdel i vering aboyt 50- 1ﬁ0
moptenallyspstagt nagtieiigadionls sper a%é@f&éﬁmaﬁa IACTOGRYFRG e

dosi schedul el - 4 .
OB SR e et RN, BBk e M oo
Uf‘agﬂ‘dluhay e zlﬁiﬁﬂ U;t%djﬁg pEh dl iealasdtspray foancletipounay bhdelivered
nodul at es . e assay nmeagsyres the i tiaon of
" A EPRBLIERY HOCRIGRTID PRIBIY AS BrBEFhoBlt | L dE of
S '] . f 1 i T 1 .
S A, [ oy P e orgR g

r éoorsbi nant human 20 IKKb [25 nM was m xed with 4

pxI I Ox concentration of test conpounds, [usually

| OCQuM 0.003uM, [10% DwvEExangsleBncubated for 10
m nutes at room tenperature. The Kkinase reactjon S, ..
i ni ti at edhifexenPladrsrabesangssaydhais H%??ulé{} Sl (e and Selecting

Z%%%b Lﬁ it cties gﬂgg %tdf%ﬁéﬁ%%tﬁf WEinbGpBiatidh ol
M AdibRSeled * MeNRtineTheBiok-feptil O RinbeAbs@te VEESivad from the

termnated by the transfer of 25 II|l reaction sanple
t dkB-ahptosysewstl ul ose menbrane/ pl ate contai ni ng 150

P 0 ORI oS R BL
IKXb [25 nM] was mixed with 4 1 10x concentration of test compounds, [usually
100uM- 0.003uM], [10%] DMSO and incubated for 10 minutes at room
température. The kinase reaction was initiated by the addition of 10 ul 4x
substrate cocktail containing the peptide substrate [0 or 30 uM] ATP [10 uM], and
3 PgATP [2uCi/rxn]. After 30 minutes of incubation at 30 °C, the reaction was
terminated by the transfer of 25 pl reaction sample to a phosphocellulose
membrane/plate containing 150 1 0.75% phosphoric acid.

On the following day, the free radionucleotides in the phosphocellulose
membrane were washed under vacuum with 3x200 pl of 0.75% phosphoric acid.
After the last wash membrane/plates were transferred to an adoptor plate and 70 ul
of scintillation cocktail was added to each well. After four hours, the amount of
radioactivity for each well was counted in a top counter.

The compounds of the invention were active using the above assay.

Many compounds displayed ICsq values of less than or equal to about 10 uM in-the
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menbr ane were washed under vacuum wi th 3x200 p.| of
0. 75% phosphoric acid. After the |ast wash

woreoobessed pl ates were transferred to an adopt oPCPER1085/004480

and 70 pl 30 of scintillation cocktail was added to
each well. After four hour4, the anount of
: - ' ¢ . ]
e At S s S g
thitisi] hg-dpwidiheVeadnsglc acid/amydes oxtpbiteridd Celj wpphesyod desk GO 1
val ues of less than or equal to about 10 Min-the WO
LM oesr0% 89 0MPCT/ EP2005/ 004480 34 above assay, while
cert aim . v : - A - l) -
hi encp i TEpHAER fnliiln B, thb el ga o e REGroRio B
speifiy dhbeiechicHikraa] it elsoudd be esdersthadib thobe skiiadintheas3
M While the present _inventjon has been _descrjbed with
that grEqusThangss mayde madsrad quageﬁfﬁota? st s dewiEhoyt ¢
de Hohemende Eﬁi@%%&%ﬁggpﬁﬁ isventib A1 Muditiéh, @fdhy t hat
arious changes may be e and equi val ents nmay be
malifstiohsinad baintakde ud adagep aatticnigr fitwamion reateriale cappasition of
and scope of the invention, In addition, .man
G FTeRD PERSSTRSP B tTRick oo HASE Riand Feoet the
presbitftdreRn. MBE &th HodifiANBRASHE HRBn Rl to BBifin tHRIEGRST the
process step or steps, to the objective spirit and
clasmopepenfled heetbO0 present invention. Al such
nodi fications are intended to be within the scope of
the clains appended hereto. 15 20 25 30 WO
2005/ 105809 PCT/ EP2005/004480 35 Cainms 1. A
compound of forrmula I: RL AY\ / Zx-w 5 or a
pharmaceutically acceptable salt; a solvate or a
prodrug thereof, wherein: Rl is aryl or heteroaryl;
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Al sSor0; one of Wand X is CH and the other is N 10
one of Y and Z is -NR2R3, and the other is -C(O NR4RS

W@e00sMN809 R2 i s hydrogen, Cl 12 al kyl, hydr oxyPCDEP2005/004480

furanyl nethyl; and R3, R4, ag%hRS each i ndependently
iI's hydrogen or C1_12 al kyl; erein the term"aryl”
means a nonoval ent cyclic aimpati c hydrocarbon noiety
consisting 15 of a nono-, bi- or tricyclic aromatic
ring, optionally substituted by one, two, three or
four substituents independently selected fromthe
gr-oup consi st geﬁf uEﬂLyl, cycl oal kyl ,
cycloal kyl -C1_12 al kyl, hetegbal kyl, hydroxyl-Cl. 12

al kyl, cyan-Cl1.12 al kyl, heterocyclyl-Cl.12 al kyl,
hal o, nitro, cyano, hydrox _12 al koxy, am no,
acyl am no, nono-Cl_12 al kylsubstituted am no, di-Cl 12
all cyl am no, hal o-Cl.12 20 |, halo-Cl.12 al koxy,
-COR (where R is hydrog# : al kyl, phenyl or
phenyl - C1.12 alkyl), -(CR R-)-COPR (where n is an
integer fromO0 to 5, R and R' are independently

hyo plgemacsuticall 2ccaptelle, sabyrisoRvats oty prodggrtheieef, 1 2

al kyl, cycloal kyl, cycloalkyl-Cl1_12 al kyl, phenyl or
pWEREFI C1 12 alkyl) or -(CR R' )n-CONRaRb (where n is
an integ , R and R' are independently
hydroggh%%¥§%§?%%x%%yglkyI, and Ra and Rb are,

i ndepeAdieStdryO;of each ot her, hydrogen, Cl 12 al kyl,

cycl oal kyl | pal - 12.al kyl., phenyl or

phenyl 9&9&#%1%% &ﬁjﬁ’i’gjﬂff%?%ﬂ'lﬁﬁ’er oaryl " neans a
nonocy ghd 6f PlanBizcy CNRER MA@ R st i§ a{OYBR 'Rf 05-GNy 12
ring atonms having at | east one aromatic ring

cont ai B ighysiegent (o2 adkylt ydsexs iop frramdmetyhiiedtts

bei ng &Ny it RnsinpertsSeb T Re i o8 k80 36
uRgefest andi ng that the attachnment point of the

heteroaryl radical wll be on an arqmatic ring and . .
hétecteaf gy means vimaergviRlens exsdic prgmally ygrosgongfigiety consisting
t hree or four. .. St '

¢ PERFRG- SRl SHIR L oHER! dod, RORAERSRIb 0SS HFbEyo three
c l)bﬁ fc?iﬁl |st§tiﬁ(511t_sJiﬁd@ieh&é11lt1knyieiee’ﬁda}dny the glngﬂqur onnplstiag lgﬁ.@ I1-12 alkyl,
al kyl, cyano-Cl 12 5 terocyc -Cl-12 a
hay%ipalhylzﬁmloaélgﬂr{%l,-uﬁ@ﬁd»ﬁ»??}foagifﬁ’ IQY%?’%@;H ‘iﬁ'h&y 0-Crz2

a ' 10~ C1 SUbSta N i i,
ST Heftoos R ik, Bt S b Oy it
(whga@irs, henby@ire giglsultitdtad amknyd, di-Shertkylemingh g'ﬁ?’rcl-lz

C1

R MR AR YT N .

Ck. 12k Yk crard, ROSRIAMMERIER an Gede? Ak Ylto 5, R’ and R” are
c%l%glﬁg’l ,( 10 29cl oal Lwl G- 12anal k%/%, phenyl " or

phgmpbndehtl Byalok¥h br OF1,-I6R dRO)RisGIIRARD, C;.12 alkyl, cycloalkyl,
cycloalkyl-Cj.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 Ciaz
alkyl, and R2 and Rb are, independently of each other, hydrogen, Ci.13 alkyl,
cycloalkyl, cycloalkyl-Ci.y2 alkyl, phenyl or phenyl-Ci.1, 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
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(where nis an integer fromO to 5, R and R' are
i ndependently hydrogen or Cl-12 alkyl, and Ra and Rb

wa@e®@s/103s0ependent |y of each other, hydrogen, QICTRP2005/004480

al kyl, cycloal kyl, cycloal kyl -C1_12 aIkyI, phenyl or
phenyl - Cl1. 12 al kyl); the 5@rn1heteroalky| means Cl1_12

al kyl.. r.ein
T R By SR S S SHEE g
aromb@RihH end @t fsoionally afbstitutdddy eldebJR) dimde oSy NRd
(where n is an_integer fromO to 2), wt

he
. Subéﬁm@ﬂ%t@ﬁmnﬁ}@nﬂh sleqlerblipmitht siopp 59@%% 107 2lkHle

e ISLBLBMOLES 8l e YR o SRR i
alkjaynéta@bygl%@;l.u alky?, talldk yitro, Rparann Hycﬂ?oay,dlll ) dﬁqoem,cwmhb,y

cy R RO 16y e S0 4(?%% it Ci
alkﬂy o a(? [%ytr)ﬂ'(%{(? gg@% ﬁlre’}gR% K¥droger£ X§ H%kiﬂ)/bhen@[ o phenyl—

en nis 2,
C1-ohlyD), AlGRYR)n-COOR ailiere n 1a:gn:ﬂnmekﬁrbm®l‘c0152 Ralak@ [R” are
am no, acylam no, nono-Cl.12 alkylamno or_di- Cl1 12
indepenyiénthy IslrogdreortGan iyl epdbBIik by og@aﬁ?s 1z:§1 loBYSeAHKYL
cycl obut yl

cyclspdiditept %C%%é?xpg? : enw&%maégﬂf *(C{?Egngl GONR2RD
(W Rl 1 A5 THEGH o B PO G PR DI, RBREar ot

ete to sel ect ed r e

st 25 TRY ar%@egg%% ﬁx R AT, A,
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cy(ﬁd)dﬂg[jl’l cwhaﬁi‘y}ﬂ -1 p}k@rhym-um adylamglok ydonodf;.12 alkylamino or di-

c nCO\lRaRb (where nis an integer fromO to 5,
IRa' @ﬁ >are independently hydrogen or Cl1-12 al kyl,

the@B6h nRES cycPeRSNASBlobitydicyele IQHthdShexyl or
° ydrE%,en 8@b12 al kyylwé cyc:i(gal kyIyp gyc? al kyl -C1_12

cycdbleptyl; phenyl or phenyl- 10 C1-12 al kyl);

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 claim1, wherein the term “aryl” means a
monovalent cyclic atomatic hydrocarbon mojety 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.2 alkyl, cycloalkyl,
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the term"heteroaryl"” nmeans a nonocyclic or bicyclic
nmonoval ent radical of 5 to 12 ring atons having at

wO e@stiossme aronmatic ring containing one, two, PCT/EP208%004480
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acannmmlduglltmalhyﬁymgme hblb @i aialieyl, hatng -2, albm(ér; @R Ywhere R is
N
C&’@é@@ﬂ’rgé 2 Cfé\!iyg P Br?riy% OE\B%?IEY'_% alkgﬁ he ny %n ap(a%{éwlhere nis

4-atlént% %rno&m%; Sheny Ilkqﬁé%qﬁq%\éhﬁnr g%‘%éﬂ%?@”ﬂ alkyl, and R

54iehpdiogel, U wodlkyiheyrydalkss; eychmaticy8-C L yalkglp benyll or phenyl-Ci.12

3-cyano-4 (norpholin-4-yl nethyl)-phenyl, or

4-a{leydy pheaCRAR 2,y CONRARP Y whineryis an iGiegeFHeore Biip 5uMgand R are

according to claim1, wherein said conmpound is of the
independently hydrogen or Cy.1, alkyl, and R2 and RD are, independently of each

other, hydrogen, Cy.12 alkyl, cycloalkyl, cycloalkyl-Cy.15 alkyl, phenyl or phenyl-
C1_12 alkyl)

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.
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formula Il: 20 (R6) S Y z x-WIIl; wherein: inis
fromO to 4; each R6 independently is halo, Cl1 12
W@bkdophoss@L. 12 al koxy, hal o-Cl_12 al kyl, 25 ni PCDEP2005/004480
cyano, 2-cyanoethyl, or phollnonethyl and W X, Y
and Z are as recited in CI§|n11 VD 2005/ 105809
5. PCTHER209p6@RA486xdi 038313/ oﬁs 8f ERFROLBEY ACKREElinHY it O
clai m 10, wherein ) 4 and R5 are hydrogen. 12.
optitrellysrpsitwtdd abewl di euglqnelly: Bléqsﬁ’fui@i naghdrséin Y is
-C(ONH2 or -CN, and 5 Z is -NH2. 13. The conpound
according to claim 10, wherein Xis CH and Wis N
6. 14. THRRomPIRALALoREEOIMNYGnt Of ElaihdN] Ad 2heeRinRAE’SR?
0. .10 15. The conpound according to claim10, wherein
andrR} grefhyalreizeRs i s hal o, Cl-12 alkyl, Cl_12 al koxy,
hal o-Cl1_12 al kyl, nitro, cyano, 2-cyanoethyl, or
nor phol i nomet hyl . 15 16. The conpound according to
7. ¢l aimie t8mpwheT Kcbrdsed @ &Wmeldﬂdlairﬁs 0find DewhéreinnX issCH
[11: (R SO0 NH2 H2N X-w I11; vvherelanXand
anWaﬁ -as recited in claim10. 20 17. The conpound
according to claim 16, wherein Xis CH and Wis N
.18. The conpound according to claim 16, wherein mis
8.0. I%e chh@omahpeuniingocoydnagf tihimd Aam 26wheviareis m

is 1 and R6 is fluoro,
C(O)NH,, or -CN, and Z 1s -NH,.

9. The compound according to claim 1, wherein R'is phenyl, naphthyl, 4-
fluorophenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 4-(2-cyanoethyl)-phenyl, 3-
nitrophenyl, 5-cyano-2-fluorophenyl, 5-cyano-3-fluorophenyl, 3-cyano-4-
(morpholin-4-ylmethyl)-phenyl, or 4-(morpholin-4-ylmethyl)-phenyl.

10.  The compound according to claim 1, wherein said compound is of the
formula II:
(R
57N
Y \ / z
X—W II;
wherein:

m is from 0 to 4;
each R® independently is halo, Cy.12 alkyl, C;.12 alkoxy, halo-Cr.15 alkyl,
nitro, cyano, 2-cyanoethyl, or morpholinomethyl; and

W, X, Y and Z are as recited in claim 1.
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25 nmet hoxy, nitro, cyano, 2-cyanoethyl, or
nmor phol i nonet hyl . 20. The conpound according to cl aim

waggosmbssn®ei n said compound is of the fornul a POCI/ERE005/004480

2005/ 105809 PCT/ EP2005/ 00448039 40 (R6)m S O NH2 H2N
N1V, whereinin and R6 are as recited in claim16.
211. Th@heeoppum] aconiink tgcltim 0, arlrdO R ikieREand RA ates
0. .5 22. The conpound according to claim 20, wherein
i AY§98and R6 is halo, C _12 alkyl, Cl_12 al koxy,

hal o-C1_12 al kyl, nitro, cyano, 2-cyanoethyl, or

nor phol i nonet hyl . 10 23. A process for the manufacture
ofi2t he Thenpoyodndicchalingitcecliim B odrediinmd is tG(@MNEnerHEN, and
vvhe,reiEIX is CH Wis N Yis -C(ONH and Z is

- ﬁ§,2-conprising: all cylating a conpound of fornula
g: 15 NRRR3 N Br S 9 ONH2 wth a phenyl boronic
acid of formula h, B(OH2) h in the presence of a

pdBl adiTimcoatpaliydaceotding tor ¢lrizn t&miwoeid Xois GId pmdiWaisi .
NR2ZR3 (R6)m N S 20 O NH2

14.  The compound according to claim 10, wherein m is 0.

15. The compound according to claim 10, wherein m is 1 and RS is halo, Ci.1»
alkyl, Cy.12 alkoxy, halo-Cy.;2 alkyl, nitro, cyano, 2-cyanoethyl, or
morpholinomethyl.

16. The compound according to claim 10, wherein said compound is of the
formula III:

(R%

m

X
0 —
\ / NH,
N W I1I;

wherein m, W, X and RS are as recited in claim 10.
17. The compound according to claim 16, wherein X is CH and W is N.
18. The compound according to claim 16, wherein m is 0.

19. The compound according to claim 16, wherein mis 1 and R® is fluoro,

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

20.  The compound according to claim 16, wherein said compound is of the

formula IV:
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wherein m R2, R3 and R6 are as defined in claim10.
WO 2005/ 105809 PCT/ EP2005/ 004480 41 24. A conposition
W@ vpndsing a pharmaceuti cal ly accept abl e car rPEY/EP2005/004480

exci pi ent and therapeuticaphly effective anount of the
compound according to claim 1. 5 25. The conpound
according to any one of clai@d_ 1 to 22 for use as a

medi cament. 26. A use offt ke corrpound according to any
one of clains 1 to 22 fd e 10 manufacture of a

to any one of clains 1 tg 22 for the treatnent of an
i nflammatory, metabolic gryalignant condition. 27,

i nflanmat ory, net abok 15 malignant condition is
rheumatoid arthriti sy /4 ry bowel disease,
psoriasis, cancer,2 di abet®s or sBptic shock. 28. A
use of the conpound according to any one of clains 1
whergipm g R tapeas fegiied Bcldel©f a nedi cament conpri si ng
one or nore conpounds according to any 20 one of
clains 1 to 22 for the treatnment of a condition or
21.di sTheesmprdidaicecrdnyg (bkkaim2®), wheeiuseis@ccordi ng to
claim 28, wherein said condition or disorder is
rheumatoid arthritis, inflanmatory bowel disease,

22. pso'cfh@%b]i o ﬁl%%r gfg RRELED PkvheREPH 1§ 19MARE.is 35103@1 12

he "compotind according to any one of clains | to
alkﬁ’b IC1usakasy, haloH@dizcaiiqé,rmuo,rcyamnﬂ ~epnpethylit h an
antijnfl tory agent, an anti-atherosclerotic
mo omgtyhenot her apeuti ¢ agent, an anti - di abetic

agent, an anti-obesity agent or an antim crobi al
agent. 30 31. The invention as herein before
23.descr Abmdsesp &ntthe maaufath ofthe epmpeynseofiformylpdl areqrding

to ég@g g@,svgl%é_rem% 18 , ’Y 1S (H(Eﬁﬁﬁn LRa z48 eI%Rafgd

comprising:

alkylating a compound of formula g:

NR’R®
N
Br 4 | N
S =
g
07 NH,

with a phenylboronic acid of formula h,

(R ‘@B(OHZ)
h

in the presence of a palladium catalyst, to form a compound of formula j:

NRR®
R® :
STNF .
i
07 "NH,

wherein m, R?, R® and R® are as defined in claim 10.
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24. A composition comprising a pharmaceutically acceptable carrier or
excipient and therapeutically effective amount of the compound according to claim

L.

25. The compound according to any one of claims 1 to 22 for use as a
medicament.
26. A use of the compound according to any one of claims 1 to 22 for the

manufacture of a medicament comprising one or more compounds according to any
one of claims 1 to 22 for the treatment of an inflammatory, metabolic or malignant

condition.

27. The use according to claim 26, wherein said inflammatory, metabolic or
malignant condition is rheumatoid arthritis, inflammatory bowel disease, psoriasis,

cancer, diabetes or septic shock.

28. A use of the compound according to any one of claims 1 to 22 for the
manufacture of a medicament comprising one or more compounds according to any

one of claims 1 to 22 for the treatment of a condition or disorder mediated by IKX.

29. The use according to claim 28, wherein said condition or disorder is
rheumatoid arthritis, inflammatory bowel disease, psoriasis, cancer, diabetes or

septic shock.

30. The compound according to any one of claims 1 to 22 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.

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

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



