RCT11JS20061033686 WD 2007/030362 1 I KK Inhibitors for the Treatnment
of Endonetri osis Bacicground of the Invention Endonetriosis is one of
t he nost frequent di seases of wonmen in their reproductpygudodcRspan.

It is chay@esemsmer by the presence of endonetrial tissue outside the
uterine 5 cavity, consisting histological of glands and stoma. The
anatonmical sites nost often affected aré the ovaries, uterosacral.

| i gaments, pelvic peritoneum -rectovagi nal "septum cervix, vagina,

t he fallopian tubes and vul va. . Endonetriosis is considered to be
a beni gn di sease, but endonetriotic |esions occasionally becone
mal i gnant. As in othef kind of malignancies, the devel opnent of 10

endonet ri osisrdgkiNed reaPtReMEnt of Ridemkiosisoncurrent events,
i nvolving a S 1n growth factors and/ or oncogenes regul ation
(Kyama e al. 2003). Further, endonetriosis is considered as a major

cause of i nfBeckgrbundoffiy lgieniietet al . 2004). The current treatment
of endonetriosis consists of hornonal therapy and/ or surge

Y. .
Hor monal t her apifga?liﬂ&ﬁbéigg dhie @ tibaR6st difequemb Jiseaseig@irigomey} By their reproductive

contraceptives conbi nations of estroge JeSLRr ffigde the uterine
Danazol (an lifeprogkens chareaienzgt nyeths PrerH snfe%{ggg)gﬁ%n?mre recent|y

GNRH agoni st s.. These hor¥oRRlider aphes ait sreid. ditei analooricgeitos gogh Pien
and may indf&an"6bj ective regression of Ie%i.ons " ?Q&nh§¥ﬁv§é%ya§r5@ﬂm,
caveats. EstsRgen armthesivivias aicrosaral baamneatspPoYif PEHPTEH 5
endonetriotic tissue singe I: Hikabl e to respond to
progesteronece(‘[b‘émg’&‘a’etbegﬁ?lj%g%&g}gr ogest ati onal ‘agents 20 can :
provoke irregul ar bl eeding al ong with depression, weight | Lo
fluid retent ON. EriGan@iokis Garconsiperey do H¢nbLEHED idﬂéeﬁsﬁprbggie%%%f{%m%n Smi
66- 100% of the patients sufferi tB@f'rlgndQp;naﬁgﬁamree,rmedamlggnento
after up to @ecpEeRaly NeEOHE B Rﬁla%gt% %0%- 50% Gher.drfvxba%qlé%ﬁ%fns in
Danazol  ther gpibnifsiRicghid oaipsands andtogeriveed; Ents fR0rYs Ent

anal ogs are nore potent and | ong act| D&kl yeo3GaRitherybiddmeiasis is
by renoving giest C@ﬁﬁ*@g)éﬁﬂéog?g?%ﬁ@&%%{%?‘%e growmt h of all estrogen
sensitive tig %red%%na?&rfc@@éfof@{feﬁiﬂ-{@mrﬁ@cﬁjgl- 2P mai nl y. secondary
to the profoun ypoestrogenenia, |.ike decreased bone density, and

ereC'(I:';J [Jrsg(r)]gg/ 525288"515 lelgri’.}]gfo trggt%)egtf %%rcngoﬁ{gtﬁBS?ls (W@didierofetorlonal HBG3Y. and/or

ies i i ] al contraceptives.
surgery. Hormonal therapies inciude high dose of progestogens, oral © p

15 | (combinations of estrogen and progesterone), Dapazol (an androgeni-c derivative-of
- ethisterone) and more recently GnRH agonists. These hormonal therapies are effective
on pelvic pain and may induce an objective Tegression of lesions,' b'ut ?:Lave 's:‘awzrafE
) ﬁaveats. Estrogen may stimulate and cause proliferation of endometniotic tls.sue since 1.
may be unable to respond to progesteronc (Dawood et al, 1993). Progestat%onal ag?nts

" a0 can provoke irregular bleeding along with depression, weight gain, and fluid retention.

Danazol can improve symptoms in approximately 66-100% of the patients suffering

from pain, but recurrence rates after up to 4 years are approximately 40% - 50%. Other

drawbacks of Danazol therapy are weight gain and androgenic side effects. GnRH
analogs are more potent and long acting than native GrRH, which act by removing the

25 estrogenic stimulus for the growth of all estrogen sensitive tissues. Side effects of GnRIL

analogs are mainly secondary 10 the profound hypoestrogenemia, like decreased bone

density, and recurrence rate are up to 5(_5% after 5 years (Waﬂer et al., 1993).



WO 2007/ 030362 2 Sur gical intervention can be conservative, if
fertility is desired, or can lead to the renoval of the uterus, tubes
and ovaries in case of severe disease. |In any case, ]fe@ri,éz]%ét/@gﬁsﬁ
sur gi cal Wwoead7wersbz | eads to a significant decrease in ity

Al t hough endonetriosis stands as one of the nost investigated

di sorders of 5 gynecol ogy, the current2 understandi ng of

pat hophysi ol ogy of the di sease remmi ns elusive. According to. a
favored theory, endonetriotic | esions devel op by eutopic endonetrical
cells leaving their primary site, possibly by retrograde

nmenst ruati on, gnd y Itar? 2 dh g%@% emaheéﬁffeﬁﬂit@\i@deshydmmﬂ@d tofhe
host tissue an eration. urt

ernore, Il a rs t .
endomet r | 0%&0%& oAhé DieAs| nbennud wrTiestin SPF HigS ?@efﬁ%e@se ?ﬂc?ﬁijﬁats even

endonet:riotic cells roI i f L.s6¥ Rllityt hey are not
neopl asti c aéi’fﬁtw{%%ﬂl 8% ﬁo ?\%?rggdr Appar enﬁ,

endonetriotic cells becone senescent apoptotic and necrot dg ers of
I nfllammat ory r egpERAgeentitiattiasie stamsl e donsr Ofa&eo%hll%‘@s%at? §lf58’ﬁ1

formation finally lead to fibrosi d0Re Bfsea36 Bdngains elusive.
Recent | ys i gynkemdodye By CHERRS ?faf?%‘:ﬁﬂ fgltaﬁz’glé%ﬁ?%ant human | NFa

bi ndi ng pr oggac,@dlh% td b BaoRR Akotys e@cfofnmﬁotmeleawrlSr@YG]@PH{j’ yieris pRdomefripal -

severity ‘of "endonetriotic lesiQns in erimen 28 implant at |
endonet ci osédls (IRt tist BHmEY . SthOB?t%SIb?yrﬂ? tr?%ﬁﬁﬁ %nshﬁv\f/eﬂrag&% he fi rpst to

denonstrate glt {%Fmgeg’p?@t] direinty 2NAERLROf Woet eesuleear(dr Pjﬂimgtign tFwsthermore, it

targeted th rovided effective, nedi tre t FRkoh
patilents wi ijpeerddnet emdomcmctShatls el mwstien RRd;. 1% iﬂ?ﬁf %5 %%l i3 °

ki nases (11CKs) are key re Y, Liad, 1R e@alheLSnmptastﬂa aatipiRglly
the act ildat PRAPMSH? ﬁs ﬁcﬁgérg%?@ va' éér&ﬁ? | x. B k%’nase %ll%ﬁ[é %tofug%ﬂg
to reside wmdhhgammhﬁsumram; g;;%m(eﬁmg oRlfs) DG FREF R 0 |

contai ned two kinase subunits dd & 4cRo@pantd) by Beioh foivaation
signi fi cant newefife ARIHBHET oﬁ?ogﬁe& tg{l)tn ai n | entical . structural

domai ns. @meamlﬁbr&swﬁidﬁﬁc firppon afeems.ns, | KK 1 and 11 CL(2

i nteract to formhetero- and honodiners in vitro, although only

heterodimers ar gege?‘l‘ld?,dﬁ ilz?s b\{alen Qembhstrated that recopbinant human TNFo binding protein

(th-TBP-1) is effective in reducing the size and severity of endometriotic lesions in an
experimental model of endomefriosis (D’Hooghe et al. 2001). These results were the first B

to demonstrate that an anti-inflammatory molecule (r-hTBP-1) that targeted the TNF-a

13

pathway provided effective medical treatment for patients with endorrtetriosm that dld_

not inhibit ovulation.

20 | kB kinases (JKKs) are key regulatory signaling molecules coordinating the
activation of NF-kB. The activity of I«B kinase (IKK) was found to reside in a high
molecular wetght (>600 kD) complex fhat contained two kinase subunits (IKK1 or «
and TKK2 or B). Both share significant sequence homology and contain identical
structural domains. Through their leucine-zipper domains, TKK1 and JKK?2 interact to
form hetero- and homodimers in vitro, although only heterodimers are found in vivo. A

third protein in the IKK complex, IKX3 or v (also called NEMO or IKKAP), which

25

does not contain a catalytic kinase domain, preferentially associates with TKX2 and is

required for the activation of IKKI-IKK2 heterod1mers in response to the



third protein in the |Ii KK conplex, 1KK3 or 7 (also called NEMO or
1KKAP), which does not contain a catalytic kinase domain,
preferentially associates with IKK2 and is required for_the

activati onwefz007R436E | CK2 het erodi ners in response to t hBCTHjg5006/033686
2007/ 030362PCT/ US2006/ 033686 3 Proi nfl ammat ory cyt oki nes t unor
necrosis factor-a (TNF)-a and interleukih-1 (IL-1) (Mercurio F et al.
(1997). . The invention described herein clearly shows the - o
unexpected result that inhibiting TLCK, by means of an | KK inhibitor,
reduces endonetriosis. The reduction of 5endonetriotic |esions using
LI CK i nhi bi ?Bﬁpﬁﬁlﬂmﬁlr? Ryl Yendrefidchdsist #ctorh QINFHangd fnkeeieukin-1 (IL-1)
normal i zati on of genital structure has a positive effect on the

i mpl ant at i onMetwio Betrabwl§970f t he i nvention The present
invention relates to a nethod of treating and/or preventing

endomet i 0Si s 1 Nyl Gk diiRbe SUIBRIcHAY A b ShOHoEd fosult that inhibiting

therapeutical ly effective to anount o C inhibitor, The

i nvention fUuiihebyr skatsesf tan dKKetinfdbitaf redusas isndomefelrss. Jheviedugtiog of
endonetri osi s by conbined treat t_6f.. hor ; B8y (B sifPREL
ant agoni st s,‘m&éﬁ“g R SRR A, énslgblffon%icgﬂa%%s}%%%ges% on?ag =
recept or nodidrmah@FaSion 68 fentrgiestruciardpt apositdudiftcbosthe ahplagtatigitdatean | | CK
i nhi bitor. 15The invention also relates to a nethod of treating

endonetri osi s-rel atcia i.nfertility in a female conprising the
adm ni strati ically effective anount of an | KK

i nhixbitor, alone or in conbination with other ferti Iit?/ dragl%s The
i nvention final |'Jher gkates itvendorphalateaceuta cedthalormogeatingn ag® i rirgTeAEne

IR W TR g R

10 amount of an IKK inhibitor.

The invention further relates to a method of treating and/or preventing
endometriosis by combined treatment of hormonal suppressor (e.g. GnRH antagonists,
 GonRH  agonists, ‘aromatase inhibitors, progesterone receptor modulators, estrogen

receptor modulators) along with an IKK inhibitor.

15 The invention also relates to a method of treating endometriosis-related inifertility
in a female comprising the administration of a therapeutically effective amount of an

IKK inhibitor, alone or in combination with other fertility drugs.

) : The invention finally relates to a pharmaceutical composition comprising an KK

inhibitor, a hormonal suppressor and a pharmaceutically acceptable excipient.

20  Description of the invention

The following paragraphs provide definitions of the various chemical moieties
that make up the compounds according to the invention and are intended to apply
uniformly throughout the specification and claims unless an otherwise expressly set out

definition provides a broader definition.



The foll ow ng paragraphs provide definitions of the various chem cal
noi eties that make up the conpounds according to the invention and
are intended to apply uniformy throughout the specification and

cl ai 8 unlyesse@ns@ther wi se expressly set out deflnltloﬂ“336$W@%§y§6
broader definition. WD 2007/030362PCI M52006/ 033686 4 "Aryl"
refers to an unsaturated aromatic carbogyclic group of from6 to 14
carbon atoms having a single ring (e.g. phenyl) .or nultiple condensed
rings (e.g: naphthyl). Preferred aryls i ncl ude phenyl, naphthyl,
phenantrenyl and the like. "Al kylaryl refers to an al kyl

o1 61y, Such as B T Iy BT REAOmR CREpSTTE e LA Ra i 5esbon
and the |ikems hawnlg ﬁhlhgﬂe rnfge(fe%r %hérgfl)aolsﬁxﬁﬁpw"éon@&ﬁb@ ri@gs 10 gnehaty1).

saturated or unsaturated cycli'c or non- cycllc hydrocarbon
having fr orrPl.l_ef@IO%dl@ﬂ& fncbsla phfkfb’irﬁlapwll ehenqrisgay! and iR likey

"Cl- 05-al kyl "has the sane neaning but only has fromto 6 carbon
atons. Represent ﬁh&yga? 131]%?% & ﬁga]i?lr Eelvatgt atqe@s't %né"alﬁéj’l ﬁ?/cﬂlﬂgéﬂl d@xﬂ@pmyéd :
et hyl, n-propyl ¥ , and
sat ur at ed bmdhahsdﬁah@@bsSwﬁcﬁdmenﬂs@%ﬁﬁpﬁﬁmﬂségﬂﬂﬂ%ﬁwir@gﬁﬁﬁyﬂb,mw
tert-butyl entyl, and the like. Unsaturated al kyls contain at

| east one d&f@ﬁ@ or triple bond between adjacent carbon atons (al so
referred to as an "al kenyl" or "alkynyl", respectively).

Represent ati ve szRwﬁhmﬁmhalmSamambﬁanch@@ﬂaﬂwényﬂ@ﬂﬁﬁéFdH@ﬂW§Wdfmﬁd
et hyl enyl , prqopyl en n n
1- pent enyl , %fqge"ﬁf‘s% cYchc? YR‘%C%TEXIF halvﬁ%ér' (%rﬁEX{) 105&891&'%;{%1{1@,2‘)6!61&&: el??’&’er alls!
2, 3-di met hylor ‘@ utaigithas athd sahm knekmngv@hitl mﬂyekmseﬁrem 40 i & ecathona plighs.

cha n and br anched al k nc ac ,
>- but ynyP,  Repesnatiyp SM@;B%%@? dﬁ%ﬂ aﬁféﬁ/ il‘ 39 P nﬁ“’tpﬁmﬁmﬁﬁ"

Replr e;ent i’ﬂ an;% I tﬂ%@@?@n%lfdlﬂ&l ahly bﬁuﬂaftﬁlbﬂﬂﬁh@c}/ﬁﬂ(plpnmﬂvde, 1SOP1'013yl sec-
cycl obut coent, cycl ohe e li

u%sat ur a%/ed butyb isapuigl, I@W ?“‘i}’héﬁ%ﬂﬁ’ég ?{‘i%ﬁgﬁi éj a&ﬁﬂ@’%‘fo&ﬁ%& g gt one
and t he i KQoutftY 61 @MVl tRfReRhgechBlbdrttlorh® (AR efefte@% as an “a]kenyl" or

"carbocyclic” rings systens, and’include bi- and tr C|I
systens havi'dlymi'bregpeetiveln). Rempwatativo parishi dpmagndy ‘é‘?‘é Q&&f}%e

as cycl ogent ?19,? ﬂ{ g?%v%&p?)ﬁawﬁ%’w%ﬁ‘ﬁl ORE R let2! g.ggﬁt@ﬁgat Q@eﬁt@ﬂ;ﬂhs_

as pheny (such”’&s” cycl'chexane) “car boc clic rlngs

25" Al koxy" medleid- tbmtean- (ainktply)y2-butenyl; éeryleﬂghc%b@anﬁeﬂ%i be likenslije
n- pr opyl oxy, |so éﬁ% x%cn baLg Er%%ﬁlgda }étﬁﬁlzﬂéé/acc?{‘l x¥,1. eyt e

li ke. roups prefe aV|ng
from2 to Gbg%ppnzah@ﬁﬁl anqjeﬂtgwi,n@ pdnt)ingbsﬂ ]m@hhyIZI-bumjgl, omd the like.

LDy R erreci i o h Tt Ry Eipioft, dggoBLI Bblopeny
2007/ 030;362R6 61&&%9%41%36&6 Brhile unse@am@&-cgbm alkls inelhde $y¢10pe]ﬂtdwyngd

groups pref efably havi ng from2 tao 6 car

h
St bs oyelpkaayrh ane liFmCodAslipls SRARoaPR A o reoneRic ST8!
et hynyl ( Hms, %@ 6l bid an%@%chﬁ‘ﬂg sy3ttehstHAQinkifloen § to 14 carbon atoms,

"Hal ogen" refers’to uorlne chl orine,” brom ne or iodjne. 5"Keto"
refers to asoel borytychpabivp (e(qch a8, cyglogg)tane or cyclohexane) fused to one or more

aromatic (such as phenyl) or non-aromatic (such as cyclohexane) carbocyclic rings.

'35 “Alkoxy” refers to -O-(alkyl) or —O-aryl), such as methoxy, ethoxy, n-propyloxy,
iso propyloxy, n-butyloxy, iso-butyloxy, phenoxy and the like.

“Cg~Cg-a1keny1” refers to alkenyl groups preferably having from 2 to 6 carbon
atoms and having at Ieast 1 or 2 sites of alkenyl unsatutation, Preferable alkenyl groups

include ethenyl (-CH=CH,), n-2-propenyl (allyl, —CHgCHéCHz) and the Iike.



"Heteroaryl"” refers to an aromatic heterocycle ring of 5- to 10
menbers and 10 having at | east one heteroatom sel ected from nitrogen,
oxygen and sul fur, and containing at | east 1 carbon atom i ncl uding
bot h nono- wan@oPésexe! i ¢ ring systens. Representative hepermazopé/essease
pyridyl, furyl, benzofuranyl, thiophenyl, io benzothiophenyl,

qui nolinyl, pyrrolyl, indolyl, oxazolyl,sbenzoxazolyl, imdazolyl,
benzi m dazol yl, thiazolyl, benzothlazolyl i soxazol yl, pyrazolyl,
isothiazolyl, pyridazi nyl, pyrimdinyl, pyrazinyl <15 triazinyl,

ci nnol i nyl, phthalazinyl and qU|nazoI|ny] "Fbteroalkylaryl"

refers to an alk havmg at | east_one al kyl n, at

repl aced with a %bt(éraé!amyl” 1@%?%/&1%& QS P@Eédwgﬂaﬁ’inﬁ Omjz to 6 carbon

- CH2- pyrim di ({'I—X% m@ﬂglﬁgﬁh T ) s11: s.of ahi%r'ngff gﬁééﬁﬁ&ﬁahk)ﬂefer&fd aucynyl groups
I'n 10

"heterocycl & ers eter ocy icr containing fromb5

ring atons. ifgedd fthgsl (-¢=CH),Drofacey? ((EHBeCE) axdiwdikel i e, or 7- to

10- nenbered bicyclic, heterocyclic rlng which is either saturated,
unsaturated, or nta ey 1 to 4 :

het er oat ons .ndeﬂﬁﬁw@ma%ﬁ%ﬁﬂ%PFE %%? ?r%%én{ oxygen and sul fur,
and wherein the nitrogen and sul fur heteroatons may be optionally

oxi di zed,s and t he&gu’tefgean akebenyarem(heyCH&)opt i onal | y quat em zed, .
i ncl udi ng bicyclic rings in which any of the above heterocycles are

fused to a benze‘aﬁ‘a %%Sﬁﬁ;r %&{Qm erg t?cl €8 c%%%&@%%ovxh@m@éwand 10

het eroatom or ca OC C es 1 nc t eroar yI S as
def bped abovigwinbh s leds ofié dicter@itorh oseﬂdm:dhﬁ‘bmr ofrogts biygendansbeidyr, and

het erocycl es al so include norpholinyl rr.olidi non 0 :
pi peridi nyl ,coplasEns £t gt 1 f3 Eﬂhtamﬁlﬂu@ég é’rogl 2cta Xt{d bﬁ%l&}a&l sPdims.
oxetanyl, tep&aWabhief ur}gf@,yd 1§ et grahy gy-apy,r arfyyl, benzofuranyl ﬂ:nophenyl
t et rahydropyrl ndinyl,tetrah afi};oprl m_di ny tet raho)fqr t hi opf riyl da%? 1
2007/ 03036 2HETLRDbEbGEEERYL. Pyrolyl, 1hddlyl, oxazolyl, berzoxazbtyt itnidazbiyl

Letranydr ot NADKLANAI! ChiBbNAr opibiEadhigy ,1§cﬂ<taicaﬁydrp@tetzbmhersmmazolyi
t et r ahydr ot hi opyrany

"AI kyI het er ocycl
refers to arp}aidla;nhylhawmgdwl I @a@lﬁm@helél KAz dt"B’&@lﬁn oﬁi%?az%?""%’ecfnd
with a heterocycl such as 2-(l-pyrrolidinyl)ethyl,
4- or phol i nyt 5? 5(1-net hyl- 4-pi peridinyl)methyl and the Iike.
The term "substituted” as used herein refers to an of tp% al?j?ve ;
groups (i. e. al m¢t¢rodkylb1;yl” digrﬁ tarap| alkylelasing ic) ef’/qt Oé’ﬁdal Kyl hydrogen atom

het er ocycl oal k%f:%d raeheﬂ'ar Igg]%%,f %&Z‘u%y'qﬁ@gﬁ% uﬁﬁﬁdaﬂd the

a substi tuent®¥ case stituent (" C(
like.

“Heterocycloalkyl” or “heterocycle”refers to a héterocyclic ring containing from

) 5 to 10 ring atoms. Spec1ﬁca11y, a 5- to 7-membered monocychc or 7- to 10-membered
bicyclic, heterocyclic ring which is either saturated, unsaturated, or aromatic, and wluch

20 contains from 1 to 4 heteroatoms independently selected from nitrogen, oxygen and
sulfur, and wherein the nitrogen and sulfur heteroatoms may be optionally oxidized, and

the nitrogen heteroatom may be optionally quatemized, including bicyclic rings in
which any of the above heterocycles are fused to 2 benzene ring. The heterocycle may

be attached via any hetercatom or carbon atom. Heterocycles include heteroaryls as

»s  defined above. Thus, in addition to the heteroaryls listed above, heterocycles also
include morphohnyl pyrrolidinonyl, pyrrolidinyl, piperidinyl, piperazinyl, hydantoinyl,
valerolactamyl,  oxiranyl,  oxetanyl, - tetrahydrofuranyl, tetrahydropyranyl
tetrahydropyrindinyl, : tetrahydroprimidinyl, tetrahydrothiophenyl,



hydrogen atons 'are replaced. Substituents in
_ . cl ude hal oge
al kyl, substituted to alkyl (such as hal oal kyl, nono- o? N hydroxy,
al | -substituted am noal kyl, al kyl oxyallcyl, and the like, ar
subst i t ut estoanyozosaz yl al kyl , substituted arylallcyl,  PCT/US3006/033656

QFLe[ﬁczcloalkyl, substituted heterocycl oal kyl

yl het erocycl oal kyl , substituted al kybheterocycl oal kyl, -NRaRb, -
NRaC(=0) Rb, " - NR, C(--O) NRaRb, -NR, C(=0)0Rb 4' | RaSO2Rb, YORa - C(=0) Ra,
-C(=0)ORa, -00)- 15 -NRab, -0C(-0)Ra, -0C(=0)012." -OC( =0) NRaRb,
-NRaSQ2Rb, or a radical of the fornula Y-Z-R where i s allonediyl,

substituted al |
- N( Rbl) - %%ncﬁg' y ra@ﬁr a d|r C@Q&ng&d&ﬁd 0) N( Rb)STe ahylof O%ﬂﬂenyl

or a direct:
bond, Vmerete'ﬂa.ﬁ@r&ﬂfé ﬁianyarﬁzdtth@hlsane or different and zo
[ ndependent 'y hydrogen, am no, alkyl, substituted al kyl (including

hal ogenat ed al k
ankylaryl - et of Slybesioreiio s sl o fLflil Fafite 3 Moy PATRAGH s @en
al kyl het er 06l iaﬂéé'éd Rikh §H&§ﬁob§rdllé etclpdskoy{l ptretidiny Detbyl, Rymorplmhrm}m@qﬂyil,n

Ra and Rb ta ether wt ogen atomto whi
ch th
attachedsfo(hmthmb @tp?tlgi@l.‘f@méﬂlygﬂ@sdl‘?{ﬂ‘éf’?ed heterocyclia they are

“Hal oal kyl " refers to an al kyl having one or nore h '
ydr ogen at ons
repl aced with hahogen, «sUahu@e a$hd herein refers to any of the above groups (i. e.

alkyl, aryl, alky! aryl, heterocyclyl and heterocycloalkyl) wherein at least one hydrogen
' ) ' atom is replaced with a substituent. In the case of a keto substituent ("C(=0)") two
hydrogen atoms are replaced. Substituents include halogen, hydroxy, alkyl, substituted
10 alkyl (such as haloalkyl, mono- or all—su_bstituted aminoalkyl, alkquxyalkyl, and the
like, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycloallyl, substituted
heterocycloalkyl, alkylheterocycloalkyl, substituted alkytheterocycloalkyl, -NRaRs, -
NRaC("O)Rb,

—NRaC(ﬂO)NRaR , -NR,C(=0)OR}, -NR,SO2Rs, -ORa, -C(=0)R,, -C(=O)OR,, -C(—O)
15 -NRRy, -OC(E=O)R,, -OC(=0)0R,, -OC(=0)NR:Rs, NR,SO:Rs, or a radical of the
formula Y-Z-R, where Y is alkanediyl, substituted alkanediyl, or a direct bond, Z is.—.O-,

-S-, :
$(=0)-, -$(=0), -NRy)- -CE=0), -CCEO)O- -0C(=0)-, -NRpCEO0)- -
" C(=O)N(Rp)- or a direct bond, wherein R, and Ry are the same or different and
) 20  independently hydrogen, amino, alkyl, substituted alkyl (including halogenated alkyl),
aryl, substituted aryl, alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted
heterocycloalkyl, alkylheterocyloalkyl or substituted atkylheterocycloalkyl, or wherein
R, and Ry taken together with the nitrogen atom to which they are attached form a

heterocycle or substituted heterocycle.

25 “Haloalkyl” refers to an alkyl having one or more hydrogen atoms replaced with

halogen, such as -CF3.

“Hydroxyalkyl” means alkyl having one or more hydrogen atoms replaced with

hydroxy, such as -CH,OH.



WO 2007/ 030362PCl TUS2006/ 033686 7 "Sul fonyr refers to group "-S02-R"
wherein Ris selected fromH, "aryl", "heteroaryr, "Cl-C6-alkyl",
- "C -Cs-al kyl" substituted with hal ogens, e.g., an -S02-CF3 group,
" C2- C6- al kenydobz/030€82- 05- al kynyr, "C3-C8-cycloal l cyr, PCT/US2006/033636

"het erocycl oal kyr, "aryl", "heteroaryl", "Cl-C6-alkyl aryl" or
"Cl-05-al kyl heteroaryr, "C2es-al kenyl 5aryl", "C2-C6-al kenyl
het eroaryr, "C2-C6-al kynyl aryl", "C2-C6-allcynyl heteroaryl.",
"Cl-05-al kyl cycloal kyl", "Cl-C6-al kyl heterocycl oal kyr.

"Sulilnyl" refers to a group "-S(0)-R" wherein Ris selected fromH,

"Cl-05-al kyl", "d ,al substi.t “vm »
- SO- CF3 group, %42 rto Zeyp ngé erem"%?fg fem(::e?oa?l?z 8, cayl”
glet gg OC%'E' ?‘ﬁ!ﬁt@%’ar 17, ==@r xdﬁ ’he@ﬁC{gllaIkyl”"subs”tﬁuted}lﬁtﬁlﬂialagmsl eg,rynh 2 $s-CFs .
"C - al ky et eroary o C6-al |l ceriyl, »
het er oaryl ™ gf@t@QCéCapb"él}(ﬁ“}Ml sar r-Coalkgaylis. aF? r%ﬂy‘\ﬁ'ﬁoﬁ@& oa}Feg13‘fr‘3°3>é oallyl”,
"OrCral kyl cyglioalk #» Gl G8 - Aldy paeglemg @ eroaryl”, “C,S0)-dlRat
refers to gréﬁ{ljsi h@é aIlere cRél nc ul“gs H, Emaﬁ@” K I"ar'y"C32CsaIk &
substi t utsed amylt’ “Baleghnsy ketgoayl, - “SoGrimrbepy! " ?—‘@6&]@%@% froz

"C2 C6- 15 aJ 5 GYC : ycl oal kyr, aryI
"heteroaryr, %lgylﬁﬁ %an%ﬁar§: lco%hg’)'/%ﬁc 8%3%@ 'heteroaryl

" C2- C6- al kenyl .aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al I (ﬁ/ny
aryl", "C2-C6- aI‘1Sm1§1‘nyl’hﬁfaes tma;grcﬂu,p “S(OXB avheesjn chﬁcﬂel?&?e@yﬁom “Ci-Ce-

" Cl- Caal kyl Kyl ref.e nyl, 9f oupsck “(luCom
met;il sul farﬂ?‘fytl =et(ﬁy¢§%fa(¥1an§}1bsmg%8 %,&Ed?ﬁ%gké Car boxyl P%Mg) 2 i
a‘ﬁfﬂn@ﬂ" “Celeiliyiyl?’, f‘ﬁ@Cg-bpm]@alkj’iRR’hemméozé]gjdﬁ ‘B, “hcg;;eroaryl
i ndependent | y dr ogen " aI I r_Of: 8r } 1
"G - Cs- al%kyl as(,q-alk r.":lrle]_orCg.'1 ;{ﬁs eé?%jé]], | k) basrj.lﬁérg Eé?%la,l f{g ) alka{y
y y a3y
"heterocycl %ltér&}szfl AAC MRy B &yandcﬁcs a9 gehbetamd™ KCL- ﬂeaﬁwt m@nﬂcyl
atom td which they are attached L can optionally forma 3-8-nmenbered -
23het er ocycl“(sf‘af%yalkyl. igrocycloalkyl™.
“Sulfanyl” refers to groups —8-R where R includes H, “C-Cs-alkyl?, “Ci-Ce-
alkyl” substituted with halogens, e.g., a —SO-CF3 group, “C,-Ce-alkenyl?, “Cp-Ce-
s alkynyl?, “Cs-Cg-cyclodlkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl” “01—05 alkyl
aryl” or “-CI-Cs-alLyl_hcteroaryl”, “(,-Cg-alkenyl .aryl”, “(y-Cg-alkenyl heteroaryl”
“Cy-Cg-alkynyl aryl”, “Cq-Ce-alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”, “C,-Ce-
alkyl heterocycloalkyl”. Preferred sulfanyl groups include methylsulfanyl, ethylsulfanyl,
and the like. ' ' ‘

20 “Carboxyl” refers -COOH.

“Amino” refers .to the group -NRR® where each R,R’ is independently hydrogen

r “C-Ce-alkyl® or “aryl” or “heteroaryl” or “Cy-Cealkyl aryl” or “Cy-Cg-alkyl
heteroaryl”, or “cycloalkyl”, or “heterocycloallyl”, and where R and R, together with
the nitrogen atom to which they are attached, can optionally form a 3-8-membered

25 heterocycloalkyl ring.

“Ammonium” refers to a positively charged group -—N*RR’E.{”, where each
~ - RR,R” ‘is independently “Cy-Ce-alkyl” or “Cl'-CG-aIk_yi aryl” or “Ci-Ce-alkyl
. heteroaryl”, or “cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with



"Ammoni unt’ refers to a positively charged group -N*RR R', where each
R R ,R' is independently "Cl-Cs-al kyl" or "Cl:C5-al kyl aryl" or
"Ci-Cs-allcyl heteroaryl"”, or "cycloal kyr, or "heterocycl oal kyr, and
where R angloRue7obeget her with WO 2007/ 030362PCT1US2006¥ GHBHEE/ 3368k e
nitrogen atomto which they are attached, can optionally forma
3- 8- nenber ed heterocycl oal kyl ring. g'HO " neans the hydrochl oride
salt of conpounds depicted by their chem cal structure. c :
"“Ni t rogen-contai ni ng non-aromati c heterocycl e" neans nor pholinyl
t hi onor phol i nyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,

honopi peri di nyl, piperaz'nhgf nopi per aziny Ly 3-8- bered
t et r ahydr opy#§ ALHCRS F‘tof”eiorér BP@%%‘%‘%GEW ’chn OB%{%%%HM @ 3-8-membere
oxazol i di nylhe{elﬁjcgg;gg]j{fa&ﬁ]\gl , i ndol i nyl,isoindolinyl,tetrahydroquinoliny
|, tetrahydroisoquinolinyl and the Iike. to"Pharmaceutically

acceptable cationic salts or OnB#F es’.is in ; hne suck--
salts as the al K&IGL msea th§ahy§j§°,° 5 a.saggiicﬁﬁglﬁlgiggigk faatseg?ﬁrn%l{a f .
alkaline ear}h.pgtal salts (e.g. calciumor magnesiunm, alumnium
salts, ammoniumsalts and salts with Organic am nes such as with

met hyl ami ne, di nethyl am ne,  trinmethyl anine,. et hyl agin vl
triethyl dmne, W%WT%E@‘WQVE-@“@%%Q% ne},;e%ero‘é/yqﬁ ‘heans morphohnyl,
N, N - bi s(phgp H@ 17 fr@lidindnfl PArediANipheridel anmbpiperdnyl, piperazinyl,
diethanolanﬁﬁ%, }ﬁ¥?%ﬁégignﬁhg? netﬁ??ﬂnor hg]ipe, iperidine. .
benzat hi ne amnkmqmﬁbgmkylehﬁ%ﬁ@ﬁ@ﬁian#ﬁ%@Xé%m£¥‘ﬁ@: et %ﬁFgﬁlnﬁf
meghuni ne (N-nethyl gl !Jcﬁﬁgzgﬁ&n benghfamiyne (hbibenzyl, phenetindrayinndiyl,
di ethyl am ne,” pi perazi ne, t F otit ham ne _ C
(2- ami no- 2- hygulgrioisetyhindlidy] 8adthoBinedi ol ), procaine as well as amnines
of formula -NR R ,R" wherein RR R, R' is independently 20 hydrogen,
al kyl or_benzyl .. .Especi edisal kattreondixeim Rridtepoddamsdetine
salts. 1 "phar r@g&a&%@g%)@%@%@%{eabl e sal tss or conpl exes”, re%@és %ag
salts or corpbiexels of the hikabehdul saltarieisf sediu Gip FaHREEUB): 6 FESE
invention that retain.the desir [ j.cal i Whdofum Bsaimhe s=1ef with
such salts iﬁ%if? &8 Cag‘i}‘t‘ma?rem?‘l%lte%}q%l ‘tfalh%?‘lé]gﬁtsgﬁsgci 4 addit] on salts ..
formed with ipangamides swhds Wit gethylamitreo dinictryilaoning itdmethy s sHYlmine,
acid, sulfuric 25 acid, phosphoric j itric acidy g h&g%m&hl N.2-
and salts forigtglefieg oﬂ@%ﬁﬁ “ﬁcidgggﬁg%ggg acgtichggigge%x lic g%{ﬁ,
tartaric,aci ﬂhan%ﬁﬁﬁiﬂk‘ GitRGHEmingRHiethaaslidine bihpanédiaraiog.dN-methdmerrielies:
ascorbic acid, benzoic acid, tannjc acig, ﬁ%a]dmi.c acl,d,. al ghnie _? e
pol ygl ut ani cpiaeidine, nhgrathinee RIS bRy iethyle fmﬁﬁghtﬂ5¥eﬁe PSur onic_
acid, and pq&éjg%%%ptur DhéhAgEhmine), d ColMbOuRALS Cc aN-&leszylienethylamine),
admi ni st er ed &% phar maceuti cally accept abl e,qua&lerna)rn)l{l 3t ediol)
2007/ 030362 PEHLJIESA0) Gi@S8E86 thromethamme (2-amino-2-hydroxymethyl-1,3-propan g

) procaine és well as amines of fonnuia NR,R’,R’* wherein R, R’, R” is independently

20 hydrogen, alkyl or benzyl. Especially preferred salts are sodium and potassium salts.

“Pharmaceutically acceptable salts or complexes” refers to salts or complexes of
the below-identified compounds of the present invention that retain the desired
biological activity, Examples of such salts include, but are not restricted to acid addition
salts formed with inorganic acids (e.g., hydrochloric acid, hydrobromic acid, sulfuric

25 acid, phosphoric acid, nitric acid, and the like), and salts formed with organic acids such
as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic
acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic
acid, naphthalene sulfonic acid, naphthaléne disulfonic acid, and poly-galacturonic acid.

Said compounds can also be administered as pharmaccuticqlly acceptable quaternary



9 salts known by a person skilled in the art, which specifically

i nclude the quartemary ammonium salt of the fornula -NR R ,R' E,
wherein R, R, R' is independently hydrogen, alkyl, or benzyl,

Cl- C6- al kwyo 2662706858l kenyl , Ca- C6-al kynyl, Cl-C6-al kyl RFEF32006/033686
Cl- 06- al kyl heteroaryl, cycloal kyl, heterocycloalkyl, and Z is a
counterion, including 5 chloride, bromge, iodide, -0-alkyl,

t ol uenesul fonate, nethyl sul fonate, sulfonate, phosphate, or

car boxyl ate (such as benzoate, succinate, acetate,- glycolate, .
mal eate, mal ate, funmarate, citrate, tartrate ascorbate, cinnanpate,’

del oat d diph I t
derivat i ve' sﬁéfk@péﬁtb%”%m??q?bﬁgﬁ%@nw hatt TR ROk By T REHRY

recipient, |¢ g.lb%] £ & thereMhelh n.gJKiR'rle’eflﬂ, wherkindR y Et,tR’y is ndependently
activity. di $¢ose Al

f [.nhi bi-t
Chat i nii b hydmmemﬁhéé e Cae ot oy MRS Saralongh s Do s
estradi ol . Br ‘ﬁjé ﬁ[kggg?tg K dr%ﬁ?oall&h'lgf&ﬁy@loﬂﬁﬂl deke 7o a/vam]rménoﬁxmchﬂdmg

anastrozol e, exémest ane. 15"55t r@geﬁ% Et or
nodul at ogs  (I3ERM, r elosiide, tmdnﬂeug@ -alhds thluordsulfonates PGy 3t
by ‘occupyi ng, Lhe estroge ([fg%gguc '3 BhaGR | ook e?altéogltr)db@dtéldﬁaleate

estrogen reB Bfi'@b%rt S an est’rogen. receptor et a

agoni sts. Prafes refqm&a% dithaié, Udartiae, Waycosate x plagCTiED ngploate,  and
Ral oxi fen. "GhRH antagoni st's" refers to synthetic OnREl anal ogues,
which are dﬂu@@nﬁlm@f’go conpetitively block the pituitary GanRH
recSptor which is |located on the plasma nenbrane of gonadotraophs,

i nduci ng a rapi dphgrﬁg&hﬁggmlye BHUEPrREsatdR” ofefgb)n'@dcmlbfosmﬁm@@c teati Bpen

Preferred GnRH antagoni sts |ncl ude b g | 6 activi
Ganirel iw. ‘admiRistatiemiodne reciiyd,Is oiRs lﬁmgéﬁoé’b% &%hg o T he
nat ur al horr&?gaﬁj gﬂﬁlﬁl} whi ch are drugs that desensitize GnRH receptors
of the pituitary gland at 25 continued exposure, whi ch causes an

initial stinulation of the pityitar a mlaﬁés@andﬁ
reduction in ci ré@‘l’l’aﬁt@ﬁ?g}n@éﬂ% %ﬁég‘b&“ %‘h E@?ﬁiem sr%l'n?on and . Y
| nhi biti on ?ﬁqatcfé%r& R BV G i estrBaiST. ?Edf@fhd&ﬂ&hhmymhﬂoﬁsrmm@uim@ By of
way of exanpl€ Buserelin acetate, Nafarelin, Leuprolide, Triptolerin,
Goserelin. eckBmple anastrozole letrozole, vorozoie and exemestane.
13 “Estrogen receptor modulators (SERM) refers to drugs that block the actions of
estrogen by occupying the estrogen receptors on cells. SERMS also include cstcogen
receptor beta antagonists and estrogen receptor beia ggomsts. Preferred SERMs include

by way of example Tamoxifen, Raloxifen.

«GnRH antagonists” refers to synthetic GoRY analogues, which are drugs that
20 competitively block the pituitary GnRH receptor, which is located on the plasma
membrane of gonadotrophs, inducing a rapid, reversible suppression of gonadotrophin

secretion. Preferred GnRH antagonists include by way of example Cetrorelix, Ganirelix,

“GnRH agonists’; refers to decapeptide modifications of the natural hormone

GnRH, which are drugs that desensitize GnRH receptors of the pituitary gland at

25  continued exposure, which causes an initial stimulation of the pituitary—ovarian axis,
followed by a reduction in circulating serum gonadotrophin concentration and inhibition

of ovarian function. Preferred GrRH agonists includ.c.by way of example Buserelin

acetate, Nafarelin, Leuprolide, Triptolerin, Goserelin.

L



"MK inhibitor” refers to a conpound, a peptide or a protein that
inhibits the ; activity of hcB kinase (IKK). Wien KK is inhibited,

| KK is unable to exert its enzymatic, biological and/or

phar macol oghealdrefskects. Preferably 1 KK-2 is inhibited. PAIKESZR0G/0536
756 am no acid serine-threonine |cinase show ng 52 %identity to the
5structure of IKK-1 ((Mercurio etal. (1997) and (Wroniez et al.
(1997)). "Progesterone receptor nodulators (SPRVs)": The

progest erone receptor, a nenber of ‘the superfam |y of nuclear
receptors, is the receptor for progesterone that plays a pivotal role

in femal e reprodyction. .Selectiye progesterong,receptor :
are drugs thgt caH%é‘ggbliﬁjéfﬂ%%‘? ?flo k2 Bﬂ‘is’&peB depoératq?%tf)m(t%a%!gg@sqgé ‘
agoni st/ ant %%ﬁﬁh%fl 1@k Hickd) ewnaienan i RBbUED KK hewsibleto @kersitt | on. A

preferred § i'ncl udes by way of exanple asoprisnil. - A fjrst
aspect of t hazpnatkebiplagiraband/ophisiapeoged eiigels- £ ragreRbd%dF2 iy @%ﬁ’}tﬁjg

and/ or prev i et [ L sl S:dar AN TRV : { Bhi the
i ni ster | TRNE Bricrpane) b e Bt inE 3RS I o e o
In a prefser regdearddikRen{Mdauriortlaly {1808 and{ Wardridczai ra bl Foéhal e.

In a second aspect, the invention relates to a nethod of treating

and/ or preventipng endonetriosis b enol ar - | e a
of hormonal’ suppre&stio®fe’GP &Mdgﬁa?%go@?m? @TEQH%?J%%%%% .?é?@ﬁﬂf,
arormat ase i nhiGhdr Wt She PEgeeRmile rod mecleaceptors,nvdid weertsr, foe progsgeione that
receptor nodul ators) along wth an |1CK inhibjtor C r

su b§eq uent aRMisSH HY¥aktplnE fpeale H@JF%%‘@HW' c%?ﬁ“ vee?ﬁp%%s,fe? @ge r%%aogtﬂéc’d(%arﬁors
be per f or med, aty Rl BRR 8N Wive Nadofiist, h@ngeaB: dresatidlheanixed) ggomést/entagdnish
the initial or previous dose adm nistered to t?e Eﬁ%dugld ﬁi‘ec%ﬁj of
or subseguendctistias Aerendagi upes BaRIHET AN PEIEY G Bror 1 o
rel apse of t&%mgﬁ%g ffiosis or the related synptons. The terns

"rel apse" or "reoccurrence" are defined to enconpass the appearance
of one or 25 nore of synptons of endonetriosis. . I n }?dthfitrrdti and/or
aspect, the invehtirgirnspest af dis preseat FRYEHIE 1§10 (RQAGq pgrethiod ol treating ar
endomet ri osi Se eln'phg% hith&hbdid bt ¥n 1 iRdifdha RS ERIFPidniihiv@ it @ therapeutically
adni ni strat iR of P erapeutica _IZ effective anount of an I KK . .

i nhi bitor, affeetvenmbmtcefndn HEKitokibisrt Fn etmefered epibpdippntyfhg jadivigeal is a
2007/ 030362PC171 2%@6/ 033686 11 I n one enbodi nent, the

sequenti &l o d treatnent regimen mnimzes the di sease by

suppr essi ng endocri ne-dependent cel:ls. _ o
In a second aspect, the invention relates to a method of treating and/or

preventing endometriosis by sequential or combined treatment of hormonal suppressor
(e.g. GnRH antagonists, GnRH agonists, aromatase inhibitors, progesterone receptor

) modulators, estrogen receptor modulators) along with an IKK inhibitor,

20 Second or subsequent administrations of therapeutically effective amounts can be
performed at a dosage which is the same, less than or greater—than the initial or previous
dose administered to the individual. Second or subsequent administrations can be

" administered during or prior to relapse of the endometriosis or the related symptoms. The

terms “relapse” or “reoccurrence” are defined to encompass the appearance of one or

25 more of symptoms of endometriosis.

In a third aspect, the invention relates to a method of treating endometriosis-
related infertility in a female comprising the administration of a therapeutically effective

amount of an IKK ighibitor, alone or in combination with other fertility drugs



A forth aspect of the present invention consists in a pharnaceutical
conposition conprising an -IRK inhibitor, a hornonal suppressor (e.g.
&Rl -1 antagoni sts, (JnRH 5agoni sts, aromatase inhibitors,

progest er ang 260e08péor nodul ators, estrogen receptor nodATHBIYIHRY a
pharmaceutically accept abl e exci pi ent. A fifth aspect of the
present invention consists in the use ofiian IKK inhibitor in the
manuf acture of a medi canent for the treatnment and/or-prevention of
endonetri osi s. The term "preventing”, as used herein, should be
understood as partially or totally preventing, i.nhibiting,

al leviating, or _reversjng one.or nore.s 1 QLS BMSEL S kn Minimizes the
endometriosis. On%erﬁ{’?%ﬁ?ﬂdﬂ%%qmg%royg%%glﬁss%aon of “endometriotic

di sease predi@h® tyhapprbemizehsoginogesssetirein beni gn i nfl ammat ory
| esi ons responsivé to endocrine intervention to partially or

conpl etely hornpnal | y unresponsi ve .l esi.ons that: i

15 survival patAvesi a?ﬂ‘io"a‘?fcsfg? Pﬁe’ﬁdnYﬁlPléﬁ%gfsgslrly %g@ﬁgﬁ;&%ﬁ%h@%ﬁﬂon
Therefore, i, pRenEHRAHKMRMbitokNe hbiRienknhippiesar (egy GiREearttegoaisi, R
survival pathways Tn endonetrjosis. A si xth aspe i of th_he recentor
i nventi o r elgonigls, RoMEIES JREDIHITS. ATORRSIAIORT ﬁ‘?GBIi’tP’i)Fl({aBga TheF " \WETh "8 P
hor monal su ) : Q{g;g}% Sk 8xcifibmRH agoni st s, :
ar onat ase i%‘?%ﬁﬁ%@s&ﬁf&hgﬁ%gﬁ%{ﬂ%ne recep}'f%l?1 nodul at or.s, estrogen
receptor nodul ators) and a pharhmceutically acceptabl e carriger i
manuf act ure of aArfé’@iiaém%ﬁf&PdﬁestcﬁfemY?”é’a{l Sty %Psep?fg%mllgénr@%@tr%

endqmet ri osi g, manufacyé@ JB5 EneBlca@Bni 9y inb iRk O ant/0@ pich@itioniof Bndometriosis.
hor monal suppressor (e.g. (I.nRH antagoni sts, GhRH agoni sts, aromatase

i nhi bitors, progesterone receptor nodul ators, 25 estrogen. r [
modul at ors) can Bre teruséuensatingh avised heigmprhoaly i Brfs{of’ﬁésﬁiﬁgﬁjp&%tauy
i nhi bi tor and b SHDREES SQ reverM@) one. or more symptoms or cause(s) of
2007/ 030?62%‘#%@5%8@5%@%’6’8% 12 % A se%ﬁrﬁt h aspect of the

i nvention, reldamesiotia the use of an IICK inhibitor, alone or in
conbination with other drugs, in the manufacture of a nedi canent for

the treatment OfA%@%%gﬁ b8 167 fu%kﬁ%ﬁ& b Riokdelrictiy disease predicts that lesions
proéress frﬁm benign inflammatory lesions respbrisive to endocrine intervention to
partially or completely hormonally unresponsive lesions that involve upregulated

15 survival pathways in addition to inflammatory pathways.

Therefore, in one embodiment, the IKK inhibitor may interfere with survival

pathways in endometriosis.

A sixth aspect of the invention relates to the use of an TKK inhibitor together with a
hormonal suppressor (e.g. GnRH antagonists, GnRH agonists, aromatase inhibitors,
20 progesterone receptor modulators, estrogen receptor modulators) and a pharmaceutically

acceptable carrier in the marufacture of a medicament for the treatment end/or

prevention of endometriosis.

The use of an IKK inhibitor together with a hormonal suppressor (e.g. GnREl
éntagonists, GnRH agonists, aromatase inhibitors, progesterone receptor modulators,

25 estrogen receptor modulators) can be a sequential or a combined use of the IKK inhibitor

and the hormonal suppressor.



An eighth aspect of the invention, relates to the use of an TICK
inhibitor for the 5 treatnent of endonetriosis. In particular,
when endonetriosis-related infertility is intended to be treated or
cured, drugsa§@usdske treatment of infertility e.g. bi olRSgiVEEPIGP33686
active human chorioni c gonadotrophin (hCG, |uteinizing hornmone (LH)
or follicle stinmulating hornone (FSH), etther in a natural highly
purified or in a reconbinant. form. can be adm nistered. Such io
nmol.ecul es and met hods of their production have been described in the
Eur opean Patent Applications EP 160, 699, EP 211,894 and EP 322, 438.

The pharnmaceutical caoppositi.gns. of .the ent. .| trie@n; ;
admi ni stered by AasWﬁrﬂtﬂgfwctoqf%?e&ﬁf'%%lopﬁgﬁfgi?ongltegl?é;?&%ﬂr%ghgﬁ i,%?coll?%lone orm
transder mal ,coSHREHbRMEAUSher idRig aMahe tamufattireasfissmedicament dori the iraaimenl of
The conpositions for oral admnistration can take the formis of bul k
liquid sol utnéersetpsisTREFEhESHLY: or bul k powders. More commonly,
however, the conpositions are presented in unit dosage forns to

facilitate accurgt ggﬁlﬁsgsﬁ@t o bR ihedonh i diestto Shg esef aff avs IKK aflgbiort for the
physically discrete units suitable as unitary dosages for human

subj ect s sandregturs ohedAEEGLOSIBach unit containing a predet erni ned
guantity of active material calculated to produce the desired

therapeutic’ ef f gty ddRAS§RG dldoRRirWisishelated anfttilitabl mteplied mabeuritedior
exci pient. Typical” unit dosaagg forms include pref.i ll)ged’t' pr emsasg?lrg e
anpoul es or @yad; doxss for theneeameniiof fHEEY g FRlogrally; §oHys Bumgp gt

capsul es or the.|ike i AR d @ I5URESEE isenslatihphemone (FSH),
coﬁéosi ti ons%on?%ogloﬁﬁﬁ @%ﬁ?gﬁgor |gg{0l5§l§gl fi;ga‘ m nor Scorrgaoln@nt ,%f r(g%lfh
about .0. 1 t ceitabointa H@Uablighis ipytificher iwraefeeorabingot foEncalb 85 AT

40% by wei ght), wi.th the renai r ' 1 HQUS (¥ehh&] BShOEuRpEdn Bitéht
25 and pioocégé]ieﬂﬁesaqn&sm?é?cgf%alﬂgﬁcﬁr @Sg%ﬁ?ettﬁe desired dosi nfg@form _
Li qui d f or mepgplickiadils @ 10,600 AP 2000894 emtl ER3281438my i ncl ude a suitable
aqueous or nonaqueous vehicle with buffers, Suspending and di spensing

agents, col orant fl.avors an he L -esent invention can be administered
SOon) os0502rcr Ul uR S RulHf oifosllofE or hresen may i nclude, for
exanpl e, anyuyh vaety il foomwk Mighidhay e, entisl, tonsdstmaloBHEYLABIONS, BITAYIQPS,

nature: a binder such as, mcrqcrystalli.ne cel : t
or gel ati ne; INEAMBSEE}p t"?ﬁ’éﬁ' g%e CSOFBJPELHO%Srt%f !31%& %@gflwg&galnsciraﬁtg%g?%%a%

agent such agragiifig s@Ghichs oPhispBEGRIns, @bultayowdstsalofy; cosntherty,i hodver, the

such as nagnesium stearate; a_glidant su%h atsﬂfcoi%gi dal sl (_llcisﬁlgnThe'term

di oxi de; a sewenosiiong)ams pasrented, Fnlsdasaes 1GERS By YR AR R or &

flavoring agetﬂﬁtl c?o‘é&% BE:FP%P&% rd T RsicaltP dtictesmlits apltatie as anitwy dngees for
nj ecta

flavoring. e conpositions are typically bgsed

-Upon .
i nj ect abl & shenid sibjzals s clber pHrGRpRIBBCh N SPRHTERIq HELGITHTREI ity of

i ni getable carrl er s KnowRu i ffiSodtt the/RsikUSpckile Bizetk] medboiatibiewith a

conpositions is typically a ninor componen .
frequent by ranrgblkgphaaesaticd. eﬁcipiontlo%’lwﬁ) Wity H%S.%et fore! i pepaitled:
being the injectable carrier and t ' . The sagomgg,q%&gsi@ €hles
conponent s f%%?%ﬁ%%%#%%%f}%?gﬁmeﬁj uid oqRe 1colrlfp_osi tions ar .e? _
nerely represemkaks wetheoade dfatlidradrapdsiions.ds suall domgpesifiprss dxpslidginhipitor 1s

techniques and the |ike are set_ out i t .5 o 1 , fr
Phar maceut i cEfuakE papaeiscomngpet @Ei?lfliagﬂ‘?{ Gggﬁ?&bokﬁioc{ggb%%&lg Iall; %rgferably .om
Conpany, EastQiy 1R6RBSW 1000 haweshi) GHith the hernaingeo baing dratierseichiclsp or carmers

ref erence. ) . '
25 and processing aids helpful for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable agueous or
nonaqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors

and the like.



The conpounds of this invention can al so be administered in sustained
rel ease forns or from sustained rel ease drug delivery systens. A
description of representative 20 sustained release materials can al so
be found iWwobherbizeor porated materials in Rem ngton's PHAKGRIGEIEHEEal
Sci ences. The definition of "pharmaceutically acceptable” is neant to
enconpass any carrier, which does not injerfere with effectiveness of
t he bi ol ogi cal act|V|ty of the active ingredient and that. i s not
toxic to the host to which it is administered. For exanple, for 25
parent'eral adm nistration, TICK |nh|b|tor may be formulated in a unit

dosage formfor |nj on in,v es_such as salin dexgr

sol ution, serum3® u*rp?i'fﬂsz??'ﬁi' Be &r K gty SR °© V% Foll§ 3 Rdients, or
2007/ 030362%@1%%9@ 033688arl flature: aFBhdBAERAL &Y ﬁhcr()&ygallmatdeﬂwlem@m
subecut aneous, . i ntranuscul ar) adnjnistration, |KK inhibitors,can &ﬁﬂfh

formil ated ABgecasdlagelshne; soeRERBNGHCh angiteh BHaEPss, ¢ SEWTPSIEE 455
(0 assoct At Lok ot PARLIRE oy hgabbsagaapica ﬁlcﬁ%fs%ﬁc%@ﬁhmVﬁébkﬁé e

(e.g. water, ex é solution) and additives that maintain
i sotoni cisty g@1éatg suchrm;l bcdlo)dad)rsﬂamgntileaﬂe,Sa g@gﬁempgyage@t guCh a5 Sucrose or.

preservatives buffers foormul at i | S5t ¢, COTBRALY
used techni cfﬁﬁfgarm o ¥h V)OHE %8‘3& %dc%l %ypeg)%fnle&frlﬁ’vg{ea unt of an | KK
i nhi bitor Wiflahotd@, @ function of many variables, including the type of

inhibitor, the affinity of the inhibitor for IKK, any residual

cytotoxic acti i.t xhi bited by the Il I phi.pi f
adrini Strati on 3’ f‘@? h‘é"“@ﬂ"‘ﬁﬁ*’{% %deﬁlﬁﬁoﬁg%g tﬁ}%@. i &?%b'ri]é)‘é{e?ﬂeo saline or
"therapeuti %bé;ma@fﬁlﬂéfddvﬁh@mrﬁtherl injcstable tanddrs Mnewnaidnihai st gkedbove--

e L i SR, BT Phich rPbstif A1 G20k 8! bthohe

frequently ranging between (.05 to 10% by weight with the rema_mder being the

injectable carrier and the like.

The above-described components for orally ad.m'mistered or injectable
compositions are merely’ represenfative. Furfher. ﬁlaterials as well as processing

15 techniques and the like are set out in Part 5 of Remingion 's Pharmaceutical Sciences,
| thh Edition, 2000, Mafck Publis_hing Company, Easton, Pennsylvania, which is

incorporated herein by reference.

The compounds of this invention can also be administered in sustained release
) forms or from sustained release drug delivery systems. A description of representative
20 sustained release materials can also be found in the incorporated materials in

Remington’s Pharma-ceutical Sciences.

The definition of “pharmaceutically acceptable” is meant to encompass any carrier,
which does not interfere with effectiveness of the biological activity of the active
ingredient and that is not toxic to the host to which it is administered. For example, for

25  parenteral administration, IKK inhibitoi may be formulated in a unit dosage form for

. . . .
injection in vehicles such as saline, dextrose solution, serum albumin and Ringer's

solution.



as single or multiple doses, to an individual will vary depending
upon a variety of factor, including LICK inhibitor pharnacokinetic
properties, the route of administration, patient 15 conditions and
char act er iyog heiSf3eX, age, body wei ght, health, size), REBEHH06HP3686
synptons, concurrent treatnents, frequency of treatnent and the
effect desired. Adjustment and nanlpulaﬁ4on of established dosage
ranges are welf within'the ability of those skilled, as well as in
vitro and’.in vivo nmethods of determining the inhibition of KK in an
i ndividual. 20The IKK ithibitdrs nay be an anilinopyrim dine
derivative of Formula (

02/ 46171 (Si gnaFOIPP?é?rﬁ%F@L(?tg é‘E’faé’eI}"Ht“f 5}18“ %g‘gf‘s&\%«r?%& iard %‘i’g‘g“]‘rgt“}ﬁom

particul ar §Hibith€cdn RAbARNEe@bs Asth@i oMNHRFerdicpsraielsion of Iybple iyt
di seases, cardi ovascul ar di seases, |nfect?zus gfse]'gggﬁg%ro ep@mﬁmun
HC

cancer.  \WDASOORAOBOBBPEHITSYEFal 3SEBBLIPsPAFIEE ﬁﬂBﬁna@ﬁ”’Sd“w’
according t @a{#’d’smloﬁm()w %?&"/Qéicﬁ{fvés Wﬁé’cuﬂﬁn atrs 1§0§ﬂl’£¥cg Ye.gPRehitdp ofBBemical

phar maceut i y acceptable salts thereo t he substituents are

deL | tnefl asdfstabilmyvseh - 2. preseifRbtives and bﬁf@rS)aﬁhtafoymu@?lomﬁtsﬁ@é‘?@h’y ‘E?ﬁft’l’P?IH‘éFF%?l
substitute one to four substituents i ndepend

SR ﬂ?’ e pendently sel ected from

The therapeutically effective amounts of an IKK inhibitor will be a function of
many variables, including the type of inhibitor, the affinity of the inhibitor for IKK, any
j residual cytotoxic activity exhibited by the IKK inhibitor, the route of administration or

10 the clinical condition of the patient.

A “therapeutically effective amount” is such that when administered, the TKK
inhibitor results m inhibition of the biological activity of IKK. The dosage administered,
as single or multiple doses, to an individual w111 vary depending upon a variety of factor,
including IKK inhibitor pharmacokmenc properties, the route of adrmmstraﬂon patient

15 conditions and characteristics (sex, age, body weight, health, size), extent of symptoms,
. concurrent treatments, frequency of treatment and the effect desired, Adjustment and
manipulation of established dosage ranges are well within the ability of those skilled, as

well as in vitro and in vivo methods of determining the inhibition of IKK in an

individual.

2 The IKK inhibitors may be an anilinopyrimidine derivative of Formula (D)

Said compounds are disclosed in WO 02/46171 (Signal Pharmaceuticals Inc.),
which are described in particular for the treatment of autoimmune disorders,

inflammatory diseases, cardiovascular diseases, infectious diseases, stroke or cancer.



R3-is either hydrogen or |ower alkyl; R4 is optionally
substituted wth one to four substituents, wherein each substituent
is the sane or different and is independently selected fromthe group
consi st i ngwofzofwdsagen, hydroxy, |ower alkyl and | ower aPKHK§R006/¢FRE
and R6 are the sanme or different and are independently selected from
the group consisting of -Rs, -(Cl12)aC(;50)R9, -(CH2)"C(=0)0129, :
-(CH2) . C(=0) NROR1, - (CH2)aC(=0)NR9(CH2)bC(=0)R19, -(CH2), NROC(=0) 1t a,
-(CH2), PRI 1 C(=0) NROR19; KCI -12)a. NROR19, (CH2)aOR9, -(CH2)aSOOR9 or
-(CH2) a. SO2NROR1; and R5 and R6 taken together with the nitrogen atom

to which they are attached to fqrma_heteracycl.e or ' Rr '
het erocycl e; IHW‘?O@W%@HOTE%G?P aﬁﬁd@ﬁ@?}&%@?%?@ﬁgﬁgd foom

the group consisl 11D 8l RERRIe siNsARQXf; the yabatituenis trejefioad ddRijows:
al kyl, al ko%@?dh%}ﬁ%g?%}? acgﬁoiﬁ,' sul fajnyl aLkyl, sulfinylal kyl,

sul fonyl al kyl, hydroxyal kyl, aryl, substituted aryl |,k r¥e: to £
substituted al kjl ds ydithenanerigk & | BigrRay. og%@ﬂytﬂ%g&m%d YA e to four

het er ocycl oal kyl , .zo kyl, substituted

al kyl het er o%‘&?&‘f{%%l}tiiﬂd%%‘&‘g%sgfﬁsa?a%g%(qib) R8, - C(=0)NRSR,

- C(=0) NR8OR9, -SCcR8, -SOcNR8118, -NR8SOCR9 -NRBR9, -NR8C(=0)R9, _.

- NR8C( =0} ( CH2) bBRE; hydNR8G( =0) ( CH2) bR9, - 0( CH2) bNR8R9 and substituted
or unsubstituted heterocycloallcyl fused to substituted or '

unsubstituted p egy“{lﬁeﬁlﬁ@“ﬁ%@gy RIRBALRCTPUS2006/ 033686 . 16 aryl,
al Kyl ary

substituted aryl, , Substituted al kylaryl, heterocycl oal kyl,
substituted heterocycloal kyl, alkyl heterocycl oal kyl Linstednt
al kyl het er ocycl Baliskgptionally sugptitgted &itg ne *F‘?fé%f %&%ﬁtug%%%ree%yem&%h the

atom or at o .to whi chyEheY: ke iAiniarhashiltsefeoret forhebe powypclossiging of
substi t ut edlﬁngteesra\é%y%l U ]g%z{ and b a%% the sanme or different and are

at each occusakgesbydmetspendeiol gndleWect &Y rom t he group consi sting
of 0, 1, 2, 3 or 4, and c is at each occurrence 0,-1 or 2. In one

5%88;{? {(IJLt g]:j ;E{e la.'n@ e el B0 sank orl @bt RBd ax i8ddpshdently eeleaded from the g;mll(l}:
consistglg of -RE, -(CHp.CEOR’, «(CH).C(=0)OR’, -(CHz):C(=ONR'R™,
-(Cng;C(¥O)NR9(CHg)bC(=O)R‘°, (CHy).NR°C(=O)R", L(CH)NR!'C(=O)NR’RY,
L(CH2)NRRY, (CH2),0R’, «(CH)sSOR® or (CH2).SO:NRR™; and R® and RS taken
together with the nitrogen atom to which they are attache@ to form a ];eterocycle_or B

t5  substituted heterodycle;

R’ is at each occurrence independently _selected from the group consisting of

) ‘ halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfaﬂylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl, alkylaryl,

substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,

20  alkylheterocycloalkyl, substitated alkylheterocycloalkyl, -C(=O)OR8, -OC(=O)R8, 8—
C(=ONRER?, -C(=O)NROR’, —SOCRQ,

SOGNR'R!, -NR'SOR’® NR'R’, NRECEOR®,  -NRPC(=0)(CH:),OR’,
-NRSC(=O)(CHz)bR9, —O(CH;L)b.‘l\lRE;]’:{9 and substituted or unsubstituted heterocycloalkyl

 fused to substituted or unsubstituted phenyl;

25 RE R®, RY and R'! are the same or different and are at each occurrence
> ) N

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,

}



or- heteroaryl. When Rl is substituted, it is substituted with one or
nore substituents to ,defined bel ow Preferably, when substituted, Rl
is substituted with a hal ogen, sulfonyl or sulfonam de. I n

anot her erbwsiomenBsof the invention, R is selected frdAHHROWGOSHTH
consisting of a substituted or unsubstituted aryl, furyl,

benzof uranyl, thiophenyl, benzothi ophenyl, quinolinyl, pyrrolyl,

i ndol yl, oxazolyl, benzoxazolyl, im dazolyi, benzim dazolyl,

15t hi.azol yl ,. benzot| ai azol-yl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, cirnolinyl,

pht hal azi nyl and qui nazol i nyl . - _l.n _apot.her .e %ﬂ 0

i nventi on, &Ry, i subgtitated Y1t @ﬁé’éﬁrﬁr aqh%ﬁgﬂ?iaﬁliﬁ@é& alﬁr%%% prtéﬂtkgg” a%ﬁgsﬂtgted
substituted or [ ' gBYilcy1 b efbstifstell dllsyleeteutysiadiyled aryl ,
the aryl igﬁ“ﬁ‘%?ﬁ#@?%g&§%$%n§§e'ofynnre substituents defi ned bel ow.

20Preferably, when substituted, Rl is substituted w:t. 0 dt
sul fonyl or  sul ¢k aamiddy. taken togather it e AOBNY S %Wtwﬁ&gh ?‘r?g%%en%g%ei on,

125 and R6, .taken, to i L g tHRR A tigogen atomto which they are
attached fofPiP& %t %%?Iftjgfgeu&\e%tﬁﬁunsulgs i tuted nitrogen-containing

non-aromati c heterocycle, preferably substituted or unsubstj .
25nor phoj i nyl, subdth et e S@meu@rsé@érqnf&? @4 A § r%‘f%ﬁg%‘isﬂ f}‘héﬂﬁﬁg‘mﬂy |

substituted or ubst | ed. oL Okt @liinony by 4:5MBsts bitdasll oemurence 0, 1 or
unsubstit ut? °B“\%Tr$° %&%&P &sng%'glgé)t ut’ed or unsubstituted piperidinyl,
substitutedzor unsubstituted honopiperidinyl, substituted or

uns;?sti tuted WO 2007/ 030362PCT/ US2006/ 033686 17 pi perazi nyl,

substituted or pnsubstit ORI RESAR 19 ¥ iher & iFstitisd @chmoubstituted aryl
unsubstituted h %eﬁbﬁﬁﬁe%gﬁﬁ@u tut ed or unsubstifuted | bstifuents
t et r ahydr opyf hawgioawl., Waerb B! iit sutestitueed, dinis sBBinHER Wéh one Or more SUbSUILER

t etrahydropyrimdinyl, substituted. or. unsgbstd T R—
subst i tu@'ed,déﬁneé&?[}d‘étf)ir?sfu@ta ? Wﬁ?%g%qgjl&%l#rqilﬁ %sé&%és{%@%%% or Senyhulfony

unsubsti t ut gdoiifdahisyl, 5substituted or unsubstituted isoindolinyl,
substituted or unsubstituted

In another embodiment of the invention, R! is selected from the group congisting

-of a substituted or unsubstituted aryl, furyl, ben;'zdfuranyl, thio;ﬁhen-yl, benzothiophenyl,

quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl, " jmidazolyl, benzimidazolyl,

15  thiazolyl, benzothiazolyl, isoxazolyl, p’yrazdlyl, isothiazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, cinnolinyl, phthalazinyl and quipazolinyl.

Tn another embodiment of the invention, R!is a‘sﬁbstituted or unspbsti!;qted aryl,
; ) i)refcrably a substituted or unsubstituted phenyl. When R! is a substituted aryl, the aryl

ig substituted with one or mdre substituents defined below,

20 Preferably, when substituted, R! is substituted with a halogen, sulfonyl or

sulfonamide.

In another embodiment of the invention, R® and R®, taken together with the
nitrogen atom to which they are attached form a subs_tituted or unsubstituted nitrogen-
containing non-aromatic heterocycle, preferably substituted or unsubstituted

25 morpholinyl, substituted or unsubstituted thiomorpholinyl, substituted or unsubstimtc_:d
‘pyrrolidinonyl, substituted or unsubstituted pytrolidinyl, substituted or unsubstituted .

piperidinyl, substituted or unsubstituted homopiperidinyl, substituted or unsubstituted



t et r ahydr oqui nol i nyl or substi tuted or unsubstituted
t et rahydroi soqui nolinyl. Wien R5 and R6, taken together with the
nitrogen atomto which they are attached forma substituted

or
unsubst i t wieshopdeerazi nyl, a substituted or unsubsti tuﬁ’gﬁmﬁ?(wé’f’?{ﬁ%yl
or a substituted or unsubstituted norpholinyl, the substituted

pi perazinyl, to substituted piperadinyky or substituted norpholinyl is
substituted with one'or nore substituents defined bel ow.
Preferably, when substituted, -the substituent .is al kyl, am no,

al kyl am no, al kyl ether, acyl, pyrrolidinyl or piperidinyl:

I n one enbodi mrent of the inventiqn 22, R3 ‘ ggﬁnu{ and
the 15 conmpmeraybisubskiiged W&@ﬁ‘ﬂhsﬁ?ﬁtqqi@ntoﬁlgeﬁagﬁglé%%ﬁg S%Fla (III )e:'

In. i.f.i i Hiied teruigyiopyTindiRyl, sebstituseany |
oBt ?ogglr wagﬁﬁ?llf‘}’ u%e“e %\g\}etﬁﬁp%sf%%nd %e;\[}i n (:pgrémf Jmi%vmsn N o | a
(111): WO 2065 A8A3aRRETOLIBROTIED SBBHG . f“nsuﬁsﬁ %ﬁ"r“’goa d?*&ﬂ; her
nbodi t of the. i t 1. 1163; ; hstituaed inflolirty h I
Fing. ho'r epreiant st Bl Rl GORRALe EoRtinant oS pheny

s substituted or unsubstituted isoindolinyl, substituted or tnsubstituted
tetraliydroquinolinyl or substituied or unsubstituted tetxfahydroiso quinolinyl. |

5 it he nitrogen af ' ched
When R® and RS, taken together with the nitrogen atom to which they are atta

. . . o sted
form a substifuted or wnsubstituted p1pcrazmyl, a substituted or unsubstitute

j piperadinyl or a substituted or unsubstituted morpholinyl, the substituted piperazinyl,

. 4 \ . more
10 substituted piperadinyl or substituted morpholinyl is substituted with one or

substituents defined below.
Preferably, when substituted, the substituent is alkyl, amino, alkylamino,
alkylether, acyl, pyrrolidinjfl or piperidinyl: |
In one embodiment of the invention, R R? and R gre hydrogen, and the

15 compounds of this invention has the following Formula (1I):

LY e
. _ , RE
) o R’ N/)\ﬁ _

. . 1 = . 1
In a more specific embodiment of the invention, R’ is a phenyl optionally

substituted with R”, and having the following Formula (1ID):

' N N
| PY Le
R" "l -



In still a further enbodi ment of the invention, in the

ani l i nopyrimdi ne derivatives 5 isl-(4-

{4-14-(4-Chl oro- phenyl) - pyri m di n- 2-yl am nokbenzoyl | - pi perazin-|-y1)-
et hanone. wo 2007 0®3&ynt heses of conpounds of Fornui ae ( BCI(UYSHH06{043686
described in detail in WO 02/46171 (Signal Pharmaceuticals Inc.).

I n anot her enbodi nent the TICK inhibitae nmay be-a conpound as shown

in Formula io(V) (Burke. et .al. (2003)): .. - 1n-anot her enbodi nent -
the 1 KK inhibitor may be a conpound as shown in Formula (VI) (Coghlan
et al (2003): WD 2007/030362PCT/ US2006/ 033686 I n anot her

enbodi nent

enbodi mrent the | RK inhibitor be C QRO ; b Bth
(VI 1) I'( Hi deshi i il afurty m@@mﬁ%ﬁh@ é‘%‘. er ﬁ?%%h%dﬂ%’ ﬁﬁﬁfﬂé& ;t )
i nhi bitor. 'n&}éngeﬂr% ,ggf@%&deaﬁy shayowing Fanmid @V): .

0
N’R5
i
R® (Iv)
"R
j In still a further embodiment of the invention, in the anilinopyrimidine _derivatives .
5 s 1-(4- {4-[4—(4—Ch10r0 ~pheny1)-py1*im'1din—2-ylamiho] -benzoyl}-piperazin-1-yl)-
gthanone. '

The syntheses of compounds of Formulae (D-(IV) is described in detail in WO

02/46171 (Signal Pharmaceuticals Inc.).

{n another embodiment the IRK inhibitor may be a compound as shown in Formula

10 (V) (Bukeetal. (2003)):

D) NH
) | N/ ﬁ/\/ 2

IKK inhibitor may be a compound as shown in Formula

(V)

In another embodiment the

(VI) (Coghlan et al (2003):



(M11) (WD 02/ 44153, Bayer): WD 2007/ 030362PCT/ US2006/ 033686 20
I n anot her enbodi nent the TICK inhibitor may be a conpound as shown

in Formula (1 X) (lIC shore et al. (2003): I n _anot her p
enbodi nentyd e7/EDksa nhi bi tor may be a conpound as showfGrURHeHE
5(X) (Podolin et al. (2005) J. Pharmacol. Exp. Ther.): In another

enbodi ment the TICK i nhibitor may be aigonpound as shown in Formul a
(XI') (Baxter et al. (2004): .ioln another enbodifent the TICK

i nhi bitor may- be a conpound as shown in Forrmula (XII) (WO 04/022553,
Aventis Pharma): WO 2007/ 030362PCT/ US2006/ 033686

—
N /NH
HN™ N
: y” SN
7 N/)I\N
N : ' (v
) : In another embodiment the IKK inhibitor maff be a compound as shown in Formula

(VI) (Hideshima et al. (2002):

In another embodiment the IKK inhibitor may be a compound as shown in Fomula

(VII) (WO 02/44153, Bayer):

(VI




21 The present invention will now be illustrated by the exanple,
which is not intended to be Iimting in any way. 5 Exanples Exanple
1: Models for endonetriosis The effect of TICK inhibitors was

eval uat ed y,§ ,f@9kkbsk) vitro and in vivo nodels of endonERGTESP03386
Exanple 1.1: Cytokine Secretion For in vitro studies, human
endonetriotic cells (12Z) were used (Zehjvogel et al 2001). These
cells secrete cytokines in response to TNFa that have previously been
reported to be elevated in the peritoneal fluid of endonetriotic
patients. Endonetriotic 12Z cells were stinulated with TNFa for 24h

and the cul ture supernatant was neasured 15 fgr t he gre enﬁi of ula
GMCSF, |L-6 andIt another enbedimeytth e sbleion gy & £ CPEP ‘iPdf?g?S Y ORPE
Di scovery-t : wINkpks @ mul tiplex assay platform enploying -
sandwi ch tyggggg%%%%efé‘g@QHEQG-meII) anti bodies for IL-6, IL-8 and
GMCSF were spotted to nmeasure all three cytokines in the sanme well.
Al'l three cytokines are increas n response to different
concentrations of TNFa in 12Z cells ‘\0 Five different 1KK inhibitors
were used to inhibit cytokind,N n. - (iX

N- ( 6- Chl or o- 9Hbet a- car bol i n- 8-y 3y~ niegti igm ag (an™hhi bitor of
formula VI1), {444-(4-Chloro-phgnye- =g

In another embodiment the IKK inhibitor may be a compound as shown in Formula

) ! s (X) (Podolin et al. (2005) J. Pharmacol. Exp. Ther.):

- (X)

In another embodizﬁent the IKK inhibitor may be a compound as ghown in Formula

(XT) (Baxter et al. (2004):

)y

(X1),

10 In another embodiment the IKK inhibitor may be a compound as shown in Formula

(XID) (WO 04/022553, Aventis Pharmay):



WO 2007/ 030362PCT[ 1JS20061033686 22

pyri m di n-2-yl am no] phenyl } - pi perazi n-1-yl - met hanone, (444-(4-Chloro-p
henyl) -
pyrinidinNﬂJ%MHme@thenyl}44-(2-hydroxy-ethy|)-piperafFﬁ%ﬁ?%T@ﬁ%ﬂ%an
one, {4-[4-

(4-Chl or o- phenyfi-pyrimdin-2-yl am no] -2pheny1} 44- ( 2- ethoxy ethyfi-pip
erazin-|-yl]-

met hanoneand1- (4- {4-[ 4- (4- Chl or o- phenyl) - pyri m di n- 2-yl am no] - benzoyl
} - 5 piperazin-1-yl)-ethanone (all inhibitors of formula |I) were
tested. In the presence of a fixed concentration of TNFa (15 ng/m),

all KK inhibitors go depende y bl ocked cytokine secretion.

I nhi bitors by thensg did cause anyltsignificant effect on the”
cyt oki neS. Thus, IK AT B0 ar e g@pa of Plocki ng TNhpya | nduced
cytol cine secretion by hungn erdomnet By“bl oc Jg t he

I 1 CK pat hway, inflamrmatory a $pciat ith endonetriosis

can be specifically inhibited and thus these I CK ihibitors are
useful for treating endonetriasi sO Exanple 1.2: Nude Muse Mde

Hunan endometrial tissue wls irfPBcted in ovarectom zed nude mice to
establish the disease (Bruner-Tran et al 2002). In brief, endonetrial
bi opsi es obtai ned from 15 nornal volunteers or from endometriotic
patients were cut into small pieces and cultured in the presence of
estradiol for 24h. Treated tissues, were injected either

subcut aneous| y Qﬁebﬂﬁéﬁﬁﬁ%hﬂéywmﬂﬂmwbduhmﬂMmde@MUnﬁm@B=M@H@JﬁﬂﬁénW%¢ﬂ
estradiol inplant. Wthin 2-4 days of injection, ectopic

endonet ri ot itcb¢ Beitegsn @@/ ¥#%p in animals. Treatnent with either
progest erone or LICK inhibitor-5 (1-(4-{444-(4-Chloro-phenyl)- 20
pyrim di n- 2-pul.amidokbenzoy1} - pi per azi n- 1- 34) - et hanone) was started 10
days fol I'ow € injection of tissue. The conmpound was adm ni stered
at a dose of 10 ko/anLnaI for 15 days. Earlier work
using this 32 F progest erone treat nent prevents
di sease progreSS|on hence this was used as control. Foll ow ng Eg ¢
conpl etion ofyd geat HeNKK hibielswaerealsaat if bakdn e oBh D AEFRIGHEE ©
from25 the transplanted tissue found in both subcutaneous and

i ntraperitongdbmsiriosls, were neasured (both size and nunber).

Table 1 below, illustrates the results of studies carried out in nude
m ce. The ECK inhibitor at a dose of 10ng/ kg and 30ng/ kg was '
effective in regresslng the established di sease by 125% and 100%
respectivel yE gkigy €Y one treatnment. The mean WO

2007/ 030362PCT/ U82006/ 0336 6 3 | esi Owélgqlld&e eyo D% al
and 75% r espect i Vi i ‘BVOFWgIefW enlﬁgm%%g%&?%sg%@s are si gznl ficant,

since the m)ggél)mfﬁ@gr s gg&eetﬁg@ by BOfeeS®ISO D WFhutﬂtatwh?eﬁdﬁﬁﬁtﬂts%Peen

tissue and t has a |rect evance for, t th trio
di sease. The rdpi¢ed tdﬂb&)ﬂlbm‘tedt lrﬂetét3 Wn%@u%ofreqn? %](g%c ?ﬁ%ﬂ{l}tag?dome riotic

wei ght and s Ilig celfls WeEre S off mul%h%ﬁlth TNFa for 24h and the culture supernatant was measured
for the presence of GMCSF, IL-6 and T1-8. These cytokines were quantitated by Meso
Scale Discovery technology. This is a multiplex assay platform, employing sandwich

type ELISA. In each 96-well, antibodies for IL-6, IL-8 and GMCSF were spotted to
kines are increased in

15

measure all three cytokines in the same well. All three cyto

response to different concentrations of TNFa in 127 cells.

Five differcnt IKK inhibitors were used to inhibit cytokine expression. N-(6-Chloro-9H-

20
| beta-carbolin-8-y1)-nicotinamide (an inhibitor of formula VII}), {4-[4-(4-Chloro-phenyl)-



S Table 1: Effect of IKK inhibitor-5 on regression of endonetriotic

| esions in the nude nouse xenograft nodel. Treatnent' Lesion (%
Progest erone) Conpared to progesterone treated group Lesion size [KK
i nhi bi thr -§obth78iae x 15 days 125 % Decrease 90 % Decr BEBESAGO33686
inhibitor-5 30 ng/ kg x 15 days, 100 % Decrease 75% Decrease

Ref erence 'List Burke et al. (2003)3'. Bi,pl Chem 278, 1450-1456 o
Coghl an et al. (2003) Inflani Res. 52, 2-5

10

13

20

25

pyrimidin-2-ylamino}-phenyl }-piperazin-1-yl-methanone, {4-[4-(4-Chloro-phenyl)-
pyrimidin-z-ylamino]-phenyl}—[4—(2—hydroxy—eﬂ1y1)-piperazin*1-yl]-rﬁethanoné, {4-T4-
(4-Chloro—phenyl)—pyrinﬁdin-z-ylamjm}phenyl}-[4-(2-ethoxy-eﬂ1yi)-ﬁiperazin—I-yI]—

methanone and 1-(4-{4-{4-(4-Chloro-phenyl)-pyrimidin-2-ylamino}-benzoyl} -
piperazin~1-yl)-ethanone (all inhibitors of formula I) were tested. In the presence of a
fixed concentration of TNFo (15 ng/ml), afl IKX inhibitors dose-dependently blocked
cytokine secretion. Inhibitors by themselves did not canse any significant effect on the
cytokineé. Thus, IKK inhibitors are capable of blocking TNF-o induced cytokine
secretion by human endometriotic cells. By blocking the IKX pathway, inflammatory
cytokines- associated with endometriosis can be specifically inhibited and fhus these

IKX inhibitors are useful for treating endometriosis.

Example 1.2: Nude Mouse Model

_ Hmﬁan endometrial tissue was injected in ovarectomized nude mice to establish
the disease (Bruner-Tran et al 2002). In brief, ‘endometrial Biopsies obtained frorﬁ
normal volunteers or from endometriotic patients- were cut into small pieces and
cultured in the presence of estradiol for 24h. Treated tissues, were injected either

subcutanecusly or intrapetitoneally into ovarectomized nude mice with estradiol

implant. Within 2-4 days of injection, ectopic endometriotic lesions develop in animals,

Treatment with either progesterone or JKK inhibitor-5 (1-(4-{4-[4-(4-Chloro-phenyl)- . '
pyrimidin—z—ylamino]-.benzoyl}-piperazin-1-y1)-ethanone) was started 10 days
following the injection of tissue. The compound was administered at a dose of 10mg/kg
and 30mg/kg/animal for 15 days. Earlier work using this model has established that
progesterone treatment prevents disease‘progression, hence this was used as control,
Following the completion of treatment, animals were sacrificed, lesions developed from
the transplanted tissue found in both subcutaneous and infraperitoneal sites, were

measured (both size and number).

Table 1 below, illustrates the results of studies carried out in nude mice. The IKK
inhibitor at a dose of 10mg/kg and 30mg’kg was effective in regressing the established

disease by 125% and 100% respectively compared to progesterone treatment. The mean
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Is a conpound according to Fornmula (1): R3 , - .
endometrial tissue and thus has a direct relevance for treating the human disease. The

IKK inthibitor treatment had no effect on the uterine weight and size of the animals.

5  Table 1: Effect of IKK inhibitor-5 on regression of endomefriotic lesions in the nude

mouse xenograft model.

Treatment’ Lesion (% Progesterone) | Lesion size-

Compared to progesterone
treated group
) ' IKK inhibitor-9 125 % Decrease 90 % Decrease
10 mg/kg x 15 days
IKK inhibitor-5 -+ 1100 % Decrease 75% Decrease
30 mg/kg x 15 days - . : . _
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Rl (1) as well as its isoners, prodrugs and pharmaceutically
acceptabl e salts and pharnmaceutically active derivatives thereof,

wherein R

Is either aryl or heteroaryl optionally substituted with

one to four substituents independentLy selected fromR7; R2 is

hydr ogen;

R3 is either hydrogen or |ower alkyl;

CLAIMS

What is claimed is:

1.

Use of an IKK inhibitor, in the manufacture of a medicament for treating and/or
preventing endometriosis in an individual, wherein said IKK inhibitor is a

compound according to Formula (I):

R3
0
RZ R4 RS
i X > l N
4441\\\ X R
R! N N
H O

as well as its isomers, prodrugs and pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein

R! is either aryl or heteroaryl optionally substituted with one to four substituents
independently selected from R’;

R? is hydrogen;

R3 is either hydrogen or lower alkyl,

R* is one to four optional substituents, wherein each substituent is the same or
different and is independently selected from the group consisting of halogen,
hydroxy, lower alkyl and lower alkoxy; _
R’ and R® are the same or different and are independently selected from the group
consisting of -R%, ~(CHo),C(=O)R?, -(CH,).C(=0)OR’,

L(CH,),C(FO)NRR'?, ~(CH,).C(=0)NR*(CHz),C(=O)R ",

(CH,).NR°C(=O)R", -(CH;).NR''C(=O)NR’R"’, -(CHp).NR’R'’, (CH;).0R’,
-(CH,).S0R® and ~(CH,),SONR’R";



R4 is one to four optional substituents, wherein each substituent is
the sane or different and is independently selected fromthe group
consi sting of hal ogen, hydroxy, |ower alkyl and | ower al koxy; R6 and
R6 are the sane or different and are,independently selected fromthe
group consisting of ~RE. - (CH2) aC( —CRRS. " (CHR) adl =0) OF®,

- (CH2), C(=0) NROR1, - (CH2)aC(=0)NR9(CH2)bC(=0)R1, - (CH2)aNRIC(=0)R10,

-(CGH2) aNRl i cKoNTR9, .. i0 , -(CHZ2)aNRORL, (Cl12)aOR9, -(CH2)aSO0aR9 and
- (O2) " SO 2NROREOig RS 8 1o RincRRrAREL fibodd ke LaaaieEy Weldtadtiae form
nitrogen atomto ich they are attached form an optionally

substituted hatationallyl ssbstiRted ketexecyelch occurrence i ndependent |y
sel ected from,ihe group consi st I AP a\V o[ 4Tobg YRGistidy bff O,
AR RIELT Aol 0N Mg praA

car boxy, al kyl’, "a oxy, sulfanyla ifl)
sul fi nyl al ky, haedehormyHeaiiy lcyaroy drisxy abrkgdy, @kl  alkorbs thaloatksl agviaxy.

al kylaryl, substit d a ryl C , bst,i, &

het er ocycl oal a?“éf‘ﬁcyﬁ“#é%&%&%f&%ﬁ@%ﬁ : %gg%gﬁﬁ%l}ﬂtggu Wbdkth&el
Tl ety e o
-Q(= , -80c12.8, - - c - NRSE = ,
- NR8CY( =0) ( CH28! ?f°9¥ﬁ§€§’%¥(yff§)’}‘(%%ﬁ%dbﬁ§’3%§e§ Céﬁl%uéﬁri@ﬁg%%l?\%’ e

gg]E ?r ocy;:l oaljlocl;(abggfsgcb(t:@)lphﬁ{?ym(=®3\m B?’ , -RDJ&mSl(Rﬂ' R e—Tgngof&r,re 1(:)[1
Ifferent and _arg,a ECn > L e romthe
or oup cons: ot MRS R MBI ER R R TR BT ARG
T AT )
substituted hetergcygl oa , al kyl het erogycl oa and subst |

al kyl het er ocyB%»o | %@I ?“doriy RET M AN e?&e‘ﬁ}%?r%te?%%rar%a he"““?}he0 c%%r%)gir}%or

atoms to whi chytReyerdyaeRbledahad teoguRBorR® bRy drogub aliiyt, istbituted
het er ocycl e; a and

b are the sane or different an r t. eac
occurrence i ndk¥erfimdntsubstisded g Ayl HB{;S&F“(S?@ aﬂ‘gﬁéﬁ’s ?ﬁeﬁéo%aoﬂl,{yli ,
2, 3 and 4; apfs@uled At h&AGEyREAYLT eNGRyBeterbc@loaticyl 2. e Ussbstituted
according to claim1l, wherein sai d nedicament is for adnministration

i n combi nat i oplkwhetbrogydesliybnal suppressor. 3. The use according to

claim2, whergige saird QR MMRAr SHRAESO6r 415mS &) wiitiethey breaitatid gorauip
consi sting of a GnRH antagoni st, GiRH agoni st, aromatase inhibitor,

progest er one aeemiondly sybdiitied baterasiglean estrogen receptor nodul at or.

4. The use acgordp g&.thgsﬂyor%ﬁergft a6l @B edehlRoBren¥¥d Rl &eAdéndlly delbdtdd
inhibitor is for admnistration alone or in conbination w th drugs

for the treat fremtthedroemetosisting &9 &% dped Bdtfinfertility.

¢ is at each occurrence 0, 1 or 2.

2. The use according to claim 1, wherein said medicament is for administration in

combination with a hormonal suppressor.

3. The use according to claim 2, wherein said hormonal suppressor is selected from the
group consisting of a GnRH antagonist, GnRH agonist, aromatase inhibitor,

progesterone receptor modulator and an estrogen receptor modulator.

4, The use according to any one of claims 1 to 3, wherein said IKK inhibitor is for
administration alone or in combination with drugs for the treatment of

endometriosis-related infertility.



- 27 - 5. The use according to claiml, -wherein k5 and R6, ta- ken
together Wth the nitrogen atomto which they are attached form an
optionally substituted nitrogen-containing non-aronmatic heterocycle.
6. The use according to claim1 or 55-wherein the nitrogen-containing
non-aromati c heterocycle is sel ected ?ron1the group consisting of

mor phol i nyl-, thi onorphol i nyl,

pyrrolidinonyl, pyrrolidinyl, piperidinyl,honopi peridinyl, pi perazinyl,
homopi pegazi e ,%AaN4Rk Y Lisint E1{ARHIRORMY RAGAIRY together with the nitrogen

t ekahydr Opyri mdinyl, oxazolidinyl, thiazolidinyl, 1tndolinyl, . .

i soi ndol i nyl , atbmitte ayedirtbeuirn ettichsd fcmopnt@El@myd%ﬁtl%%vlﬂag%rﬁ?mamﬂg
The use according to. of claimse 1 to 6, wherein Rl is either
aryl or heter%%?%?mmgﬁQ%ﬁggﬁgé according to any one of claims 1 to 7,
wherein Rl is selected fromthe group consisting of aryl, furyl,
benzof uranyl, .t hi ophenyl . .benzot.hi ophenyl: j: J [ ; _W¥hmati

i ndol yI , g'oxaz hig jse 5}38?{%5‘%598 af/rﬁ,l %’rmP’daz o%ﬂf/ Itﬁu%ggée:nnr%égﬁglz@?%?&i * H_lat ©
thi azolyl, berz@bhaleziolsylbsted Somauogphp cpypstizd byinorphslnhi thiegioppholinyl,
pyridazinyl, pyrimdinyl, pyrazinyl, .tri.azinyl L: 1nyl, o :

pht hal azi nyl g’ﬁﬁ" R4z ol P’H%Cih.%lrgp’ TH eﬁlglélﬂa\ccc}}f) ‘é‘?fﬁg&?& 5h}g’ny %Rg?zc;?yl’
clainms 1 to 8ShondiesepizingRl ihgdqakemy) . tdhhydapyrindmyhc c takdirdgopyymidigylone

of clainms 6 to 9, wherein the nit.rogen-contaimning - S

pi perazi nyl . @@?de@iu§%m§@5%pﬁiHﬂaggy%nyogﬁgﬁ{’ é?%%%@%é%ggﬁg? and
wherein the nidhigaedisdg@mbmdydi ng heterocycle is piperidinyl. 12. The
use according to any one of clains 6 to 9, wherein the

ni t rogen-contai ning heterocycle is norpholinyl. -28- 13. The use
according to @Ry ,@NacRfdifd & MBy bnt Gfklailer ei 6, sdbdinl RK is rithdi argl o1 s
a conmpound according to Fornula (I11): as well as its isomers,
prodrugs and p¥eP#dteutically acceptable salts and pharnaceutical ly
active derivatives thereof, wherein

8. The use according to any one of claims 1 to 7, wherein R! is selected from the group
consisting of aryl, furyl, benzofuranyl, thiophenyl, benzothiophenyl, quinolinyl,
pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,
benzothaizolyl, isoxazolyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl,

pyrazinyl, triazinyl, cinnolinyl, phthalazinyl and quinazolinyl.
9. The use according to any one of claims 1 to 8, wherein R' is phenyl.

10.  The use according to any one of claims 6 to 9, wherein the nitrogen-containing

heterocycle is piperazinyl.

11. The use according to any one of claims 6 to 9, wherein the nitrogen-containing

heterocycle is piperidinyl.

12. The use according to any one of claims 6 to 9, wherein the nitrogen-containing

heterocycle is morpholinyl.



Rl is aryl or heteroaryl optionally substituted with one to four
substituents independently selected fromR7; R5 and R6 are the sane
or different and are independently selected fromthe group consisting
of -R8, -(CH2)a((=0)R9, -(CH2)a((=0)QR9, -(CH2)aC(=0)NRORILS6,

- (CH2) " C(=0) NR9( CH2) bC(=0) R16, - (CH2)aNRIC(=0) R16,

- (CH2) aNR1i g_0) NR9. - (CH2) aNR9R10, (CH2)aOR9, -(CH2)aS0aR9 and

-(CH2) aSO0 2NRORI or 12.6 and R6 taken together with the nitrogen atom
to which i hey: f 142 yerehb Bad Tt @Hibitor is a
heterocyé?e; Egg?%pg%agg%ﬁogggEkgéﬁ%kﬁ?ﬁgﬁgéaggﬂtIy selected fromthe
group consi st tamgpoeahd abolgwty Fasreilodl); cyano, nitro, carboxy, alkyl,

al koxy, hal oal kyl, acyl oxy, sulfanyl al kyl, sulfinylallcyl,

sul fonyl al kyl , hydroxyal kyl, aryl, substituted aryl, alkylaryl,
substituted al kylaryl, heterocycloal kyl, substi@®
het er ocycl oal kyl , al kyl heterocycl oal kyl, substi

al kyl het erocycl oal kyl , 0) OR8, OC(ﬁ, =0) NRSRO,
- C(=0) NRBOR9, - S00128 R9, -NR » -~ NR8C( =0) R9,
- NR8C( =0) ( CH2) bOR9, 0) (CH2) bRd 2) bNR8

ﬁ9 and
het erocycl oal | cyl fusgd to phenyl; and 1211 are the same
or different and ar cur renck dépendently selected from
t he group consi stRhg of N al kyl ,"substituted - 29 - alkyl,
aryl, substituted aryl, alkylaryk, substituted al kylaryl, 1
het er ocycl oal kyl, substituted heterocycl oal kyl, aIkthete§ocycIoaIkyI
and substituted al kyl heterocycl oal kyl; or R8 and RO taken together

with the atomor atons tQ which they ar ttached forma iQn
substitut ed hat &dcgt|ls; S9mEHy %OQP%‘ P‘f’fg Pi&%“%“ﬁ‘%‘h &Y %bggtrs]gdgargﬁed Zu

each occur r enggrihpdenangdastleyietelived tetedy @hertine group consi sting of

0, 1, 2, 3 anchl 4ié a%r,]ldof hletserO%EyIec?p(;u}?mggfcgurbrsgtﬂge% \(z)vith 10n%r toz'four substituents

independently selected from R7,

R® and R are the same or different and are independently selected from the group
consisting of -R®, <(CH2,C(=O)R’, -(CHy):C(=O)OR’,

(CHy),C(=O)NR°R'®, -(CH,),C(=O)NR°(CH),C(=O)R °,

(CH2).NRPC(=0)R°, (CH,),NR!'C(=O)NR’R", (CH).NR’R"’, (CH2):0R’,
-(CH,),SO.R® and -(CH,),SO;NR’R'?;

or R® and R® taken together with the nitrogen atom to which they are attached form
a heterocycle or substituted heterocycle;

R is at each occurrence independently selected from the group consisting of
halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,
alkylheterocycloalkyl, substituted alkylheterocycloalkyl, -C(=0)OR,

~OC(=0)R%, -C(=0)NR®R’, -C(=0)NR*OR’, -SOcR?, -SONR’R’, -NR*SOcR’.,
NRER?, -NR}C(=0)R’, -NR’C(=0)(CH2),OR?, -NR}C(=0)(CHz)sR’,
-O(CHg)bNRSRg and heterocycloalkyl fused to phenyl,

Ré R’ R and R! are the same or different and are at each occurrence

independently selected from the group consisting of hydrogen, alkyl, substituted



14. The use according to claim 13, wherein R5 and R6, taken together
with the nitrogen atomto which they are attached forman optionally
substituted nitrogen-containing non-aromatic heterocycle. 15. The use
according to claim13 or 14, mhereinZ%he ni t rogen- cont ai ni ng
non-aromatic heterocycle is selected®“fromthe group consisting of

mor phol i nyl, thi onorpholinyl,

pyrrolidinonyl, pyrrolidinyl, piperidinyl,honopi peridinyl, pi perazinyl,
honopi per azi nyd.,. hydant oi. , tr o] ENGI Y1 terocvcloalky

t ekahydr opyri #’Hi r‘?‘éf ’ S%%Ef%%tll 3% n’yIaﬁ(p?éﬁin’a%qslh{@jl?égy?ﬂ,kylaﬂycfl’oIhiEtr%/C)lc?mlD_alkyi’

i soi ndol i nyl , substitnady dr bagerbeyeloatyl, analkyletterabyetirabivboquindol i rsypstitutes!
The use accor%%g to any one of clains 13 to 15, wherein Rl is either
aryl or heter @¥g°$7.a¥ﬁ use according to any one of claims 13 to
16, wherei n Rir R*an8 @° edder thgethenwitinthegtonugpr sansiosvliclythey amrajthched oy |
benzof uranyl, thiopheny],. benzothi ophenyl, quinolinyl, pyrrolyl,

i ndol yI , oxaz%F%W?&§@ﬁ§%§Q§%ﬂV%?mWWFdazoIyI, benzi m dazol yl ,
thiazolyl, bepzathhazed ime droefazbyd arcpyémE okytrendesiotidpiendently kglected
pyridazinyl, pyrimdinyl, pyrazinyl, trjiazinyl, cinnolinyl,

pht hal azi nyl gﬁatﬁU¥W§%€PﬁﬁVﬁF§98ﬁZT%@“hgéngccording to any one of
claims 13 to dia ¥RRbEIWReMed $ oPbenyl. - 30 - 19. The use according
to any one of clains 14 to 18, wherein the nitrogen-containing

heterocycle is piperazinyl. 20. The use according to any one of
claims 144t0 1% usehesoeding toheaini 13 ehemindnindiR]j takpntegashaoyith the higrogen

her ei n the ritdgStaRRa ARG Ry by S p Rk Teoden' Gy tige,

use accor di ngndnCarémticzeredyciel ainms 1 to 4, wherein said | KK inhibitor
is a conpound according to Forrmula (I11): as well as its isomers,
prodrugs and pharmaceutically acceptable salts and pharmaceutically
active des.i vaThees atdvediegfo cleimelledrml 4RGhemin tRENiEPEeNt d9atadHRgNQ-aromatic

v " C0io] ack bl SRR LB B AENEgR eaeiaid, o
- (CH2) aC( =0) NRa{cGHphydl =OpRiBidiny(, CHDjpeNBOEY, =0 pinepiperidinyl,  piperazinyl,
- (GH2) ahR 1C(}T<9n)10|§%%$a]216n’y1,( Clﬁlyzfaa%%lﬁr?ylﬁl e’tett(a%%ﬁgﬁginyl, tekahydropyrimidinyl,

oxazolidinyl, thiazolidinyl, indolinyl, isoindolinyl, tetrahydroquinolinyl and

tetrahydroisoquinolinyl.

16. The use according to any one of claims 13 to 15, wherein R! is either aryl or
heteroaryl.
17. The use according to any one of claims 13 to 16, wherein R! is selected from the

group consisting of aryl, furyl, benzofuranyl, thiophenyl, benzothiophenyi,
quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl,
thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, pyridazinyl,

pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl and quinazolinyl.

18. The use according to any one of claims 13 to 17, wherein R! is phenyl.



(CH2)aS0c12.9 and - (CH2)3302NROR16; or R5 and R6 taken together with
the nitrogen atomto which they are attached form a heterocycle or
substituted heterocycle; R7 is at each occurrence independently

sel ected fromthe group consisting nghalogen, hydr oxy, cyano, nitro,
car boxy, al kyl, al koxy, hal oal kyl, acyl oxy, sulfanylallcyl,

sul finylallcyl, sulfonylalkyl, hydroxyallcyl, aryl, substituted aryl,
- 31 - alkylaryl, substituted al kyl aryl, heterocycloallcyl,
substituted h C r thS MBS bdnt dsh@thin
2oyl het ooy arSitafortite Y gy B QRS AP TLdU gk ’

- C(=0) NR8OR9, hetSOpRE: is pBORKRBIRI, - NR8S0eR9, - NR8R9, - NR8C(=0) R9,

- NR8C(=0) (CH2) bOR9, -NRBC(=0)(CH2)bR9, -0(CH2)bNRBR9 and

het erocycl oal kyl fused to phenyl; R8, R9, Rl and R' are_ the sane.or
di ffer enfzo.andTéqr wseqaccging to #RY PRepcaimg d8 fe hBetihergn 4oy REPER-9PEH e
group consi st al kyl, substituted al kyl, aryl,
substituted abgﬁ?agkggpgggﬁgﬂéubstituted al kyl aryl, heterocycl oal kyl,
substituted heterocycl oal kyl, al kyl heterocycl oal kyl and substituted
al kyl het ef ocy ¢hoadckatkordRk th8nRbsk H:ldiakan tb 0gewhaeinuhd hitbe-a@haimig
atons to which they are attached forman optionally substituted

het erocycl e; heteraeycls oMo BREndane or different and are at each
occurrence i ndependently selected fromthe group consisting of 0, 1,
2, 3 and_4; apd c is at,.each occurr.ence 0, Qr, 2. e
accor di ng%t o gﬂ’if U EFCRing 1 4T °peroh © ,lm%,ﬁetP(]aa‘l’ N hs?gilrblg%? giﬁl ﬁﬁﬁg?rt or'is
a conmpound acefhshiuf@adcdrdigy o4 {)D): as well as its isoners,
prodrugs and pharmaceutically acceptable salts and pmgrnaceutically
active derivatives thereof, wherein

() =
L ;6

(1D,

as well as its isomers, prodrugs and pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein

RS and RS are the same or different and are independently selected from the group
consisting of -R®, ~(CH,),C(=O)R’, -(CH2),C(=0)OR’,

~(CH2).C(=0)NR°R"®, -(CH3).C(=O)NR*(CH2)sC(=O0)R ",

{(CH),NR’C(=0)R"°, -(CH),NR''C(=O)NR°R"®, (CH,).NR°R"®, (CH,),OR’,
«(CH»).SOR’ and -(CH,),SO;NR°R",;

or R® and RS taken together with the nitrogen atom to which they are attached form
a heterocycle or substituted heterocycle;

R’ is at each occurrence independently selected from the group consisting of
halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,



R5 and R6 are the sane or different and are independently sel ected
fromthe group consisting of -R8, -(CH2)agr-OR8, -(Cl112)aC(=0)0R9,

- (CH2) aC(=0) NROR18, - (CH2)aC(=0)N1R 8(0-12)1, C(=0)R18, - 32 -

- (CH2) aNR9C(=0) R1, -(CH2)aNRl 1C(=0) NRORI O, (CH2)aNRORI, (CH2)aOR9,
-(CH2)aSO, R9 and - (CH2)a. SO2NROR17?; - R5 and R 6 taken together with
the nitrogen atomto which they are attached forma heterocycle or
substituted heterocycle; R? is at each occurrence independently
selected from h r ro,
car boxy, al kyﬁl Iefyg,o)%;'%%u fk&iaﬂﬂ %fetefb%kagﬁlgﬁ,l *fl %@g{ kyhl%bé?d%%loﬂkﬁ
sul finyl all cyh&y&aﬂenfoomkd)edﬂtyk,)shbstlhywai\k%mtd@dyclﬂa&yl -C(s0hORL.t uted aryl,

het o1 ocycl oal RF-CIRE PRETNRAEY G AR PROLSHER, (oauBt it s
al kyl het er ocyqﬁmsaigk-ydRSCfﬂ)RQ)-ﬁR&( OﬁIC(H;mQDRB ~NR@(‘0)(WBB,,

0) NR8OR9, SQ:NRS NRBRO, - NRBC(=0) R9,
E(RSC% :0)(042)%@%%%\%6& Y(DEiﬁ% usecgt()@pﬁ}yﬁiNRSman A4=0)

het er ocycl oal k¥ Rf,ug¥dafd mhetﬁylthe Rine RB?, diRtreandndRbie at eeathe)csamaceor
di fferent and_are at eacg ﬁcu nce i nde endenhlhgl sel ecg(|y f;?tt
group consi st MEPBRHYFGGER TTom [P SOWRUB isf‘ﬂﬁg frResn, aligy substitute
substituted appl), aVKYdubdtikted %H}hStaEI&ylhTrﬁd sabdiyltar )alkyialﬁﬁl dreeygtiodkily| |
substituted heterocycloal kyl, al kyl het [gcyclo???@%/ and ubst&) ﬁ%frj
al kyl het er ocy etbsivied| :  BrteigyckpalivRy + alkuhersgatiendty! i t?]“ he S4P%
atons to whi cglkg,l@@tgm@y&oa@g}rlached forman optionally substituted
heterocycle; a apd b are the sane or different and are a

occurrence i ngeResddhttrkpndegedier with thegtam Abaigms ™ pish tiey laTer?{Sta%Fd gormy |

2, 3 and 4; apd, 1oh§llﬁ§ub§ﬁ1§t9d RagHsLence 0, 1 or 2. 24. The use
accordlngto any one clains 1 to 4, wherein SaIdIKKInthItOI’C{S
1- (4- aand b are the same or different and are at each occurrence independently selecte

{444- (4-Chl Or%oﬂhﬁé‘%éﬁ JOIVAS R gddfr@ 2-ybapd nokpenzoyl} - pi perazin-1-yl)-e

t hanone. har Fraceut | c conposition conprising an TICK
i nhi bitor andC& dﬁmqltwnmrf%%rl@ggor sel ected fromthe group
consisting of a GiRH antagoni st, aromatase inhibitor and progesterone

;ggg?é?:@g}: gulﬁg‘; (ll?}—gﬂ %cvggrﬁlgn?gl tg asnglyqle Io|’§|§:ie:1mnsr] Il btlo t40 rWherclna sa:c? qRR mglbitor is a

compound according to Formula (IV}):

—4

O
RS
;(\N N P
RB
LA
H
. ),

as well as its isomers, prodrugs and pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein

R’ and R® are the same or different and are independently selected from the group
consisting of -R%, -(CH2):CEMR?, -(CH.).C(=0)OR?,

{(CHy).C(=O)NR’R?, ~(CH;),C(=0)NR*(CH,),C(=O)R ",



O RAR5S Il R6 (1) as well as its isoners, prodrugs and
pharmaceutically acceptable salts and pharnaceutically active
derivatives thereof, wherein Rl is either aryl or heteroaryl
optionally substituted with one to f%_ substituents independently
selected fromR7; R2 is hydrogen; #s ei t her hydrogen or | ower
alkyl; R4 is one to four optional substltuents, wher ei n each
substituent is the sanme or different and I s i ndependently sel ected

f 1

Al Koxy: R, and R R G O R T O

sc(alcacz:;:g(f(r);)g}(ﬂhle)@@aﬁupndédﬁﬁub?z@zh@B R8 - (CH2) aC(=0) R9, - ) A
- (CH2) . NRoC( =8 %fngcﬂ(%ﬂ‘f)“ tﬁﬁ%&%ﬁlﬁdﬁﬁﬁéﬁa %%Q@%@W&% %hgg@?“ ’

- (CH2) aS0aR9 ahdmn@ﬁﬂaﬁaﬁﬁﬁw%ﬁhmmmncEFE and R6 taken together with

tsngs'? : E L? ggnh & 3&;&%@2 Dccurrterrl]c%ym epenc%n I? ngf%gteé A He %poupo&%lstYng of

halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,

alkylheterocycloalkyl, substituted alkylheterocycloalkyl, -C(=0)OR?,

-OC(=0)R?, -C(=0)NR'R’, -C(=O)NR®OR’, -SOcR’, -SONR®R’, -NR*SOcR’,
NRPR?, -NR¥C(=0)R°®, NR}C(=0)(CH,),OR?, -NREC(=0)(CH,)uR’,
-O(CH,)sNR®*R? and heterocycloalkyl fused to phenyl;

R: R’ R! and R!" are the same or different and are at each occurrence
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, heterocycloalkyl,
substituted heterocycloalkyl, alkytheterocycloalkyl and substituted
alkylheterocycloalkyl;

or R® and R taken together with the atom or atoms to which they are attached form
an optionally substituted heterocycle;

a and b are the same or different and are at each occurrence independently selected
from the group consisting of 0, 1, 2, 3 and 4; and

¢ is at each occurrence 0, 1 or 2.

24, The use according to any one of claims 1 to 4, wherein said IKK inhibitor is 1-(4-

{4-[4-(4-Chloro-phenyl)-pyrimidin-2-ylamino]-benzoyl} -piperazin-l-yl)-ethanone.

25. A pharmaceutical composition comprising an IKK inhibitor and a hormonal
suppressor selected from the group consisting of a GnRH antagonist, aromatase
inhibitor and progesterone receptor modulator, wherein said IKK inhibitor is a

compound according to Formula (I):



R7 is at each occurrence independently selected fromthe group

consi sting of hal ogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy,
hal oal kyl , acyl oxy, sulfanyl al kyl, sulfinyl al ky, sul fonyl al kyl,
hydroxyal | cyl, aryl, substituted aryl,, alkylaryl, substituted

al kyl aryl, heterocycl oal |l cyl, substrgafed het er ocycl oal kyl ,

al kyl het erocycl oal kyl, substituted al kyl heterocycl oal kyl, -C(=0)0R8,
-0C(=0) R8, -C(=0)NR8R9, -C(=0)NR8BCR9, -S00128, -S0aNR8R9, -NR8S00129,
-NR8R9, -NR8C(=0)R9, -NR8C(=Q);(CH2)bOR9, -NR8C(=0)(CH2)bR9, - 34 -
-0(C1-12) 1, 1\ 1R8R9 and lieterocycl oal kyl ruSed to- gphenyl; Rs, R9, io
and R11 are the same or different and are at each currence

i ndependently sel ecte si sting off| hydrogen, al kyl,
substituted al kyl, ar¥ sgbgﬁituted

al kyl aryl, heterocycl oal N
substi t ut edhet erocycl oal kyl , al ky] het er ocycl oal Iandsu$stituted
al kyl het er ocycl oal kyl ; R8 a 128 ta her wi Rh the atom or
atons to which they ags d n opkkOnal |y substituted

het erocycl e; a and b are the sane orNdifferent and are at each
occurrence i ndependently sel ected fridm t he group consisting of 0,1,
2, 3 and 4; and c is at each occurrence 0, 1 or 2. 26. The

phar maceutical conposition according to claim25, wherein said | KK
inhibitor is fOrveRdAI NisSisombisOpradrofRead phixneogddicalpt iaotepiableh salts ugrs
for the treatnent of,endonetriosis-rglated infertility. 27. The

phar maceut i caPhasBrasBdsaly 8HVEQERYHY g PVt 25, wherein R5 and R,
taken toget her! i dithet B§1 B hétOGRM aftRMItyOsubktitaad tWityorr e fatut sibfteakntsor m

an optionally ‘ ;
independently selected from R’;

R? is hydrogen;

R? is either hydrogen or lower alkyl;

R* is one to four optional substituents, wherein each substituent is the same or
different and is independently selected from the group consisting of halogen,
hydroxy, lower alkyl and lower alkoxy;

R’ and RS are the same or different and are independently selected from the group
consisting of -R%, -(CH,).C(=O)R’, -(CH,).C(=0)OR’,

~(CHy),C(O)NR’R", -(CH2):C(=O)NR’(CHz),C(=O)R *,

«(CH2).NR?C(=O)R ", -(CH,).NR"'C(=0)NR’R"°, -(CH,).NR’R", (CH,).OR’,
~(CH3)sSOR’ and -(CH,),SO,NR°R'’;

or R’ and R® taken together with the nitrogen atom to which they are attached form
an optionally substituted heterocycle;

R’ is at each occurrence independently selected from the group consisting of
halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalky, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,
alkylheterocycloalkyl, substituted alkylheterocycloalkyl, -C(=0)OR?,

-OC(=0)R?, -C(=O)NR®R’, -C(=0)NR®CR”’, -SO.R®, -SONR®R’, -NR*SO.R’,
NRPRY, -NR]C(=0)R’, -NREC(=0)CH,),OR’, -NRC(=0)(CH,)yR’,



substituted nitrogen-containing non-aromatic heterocycle. 2
( col . 28. The
g??;naceutlcal conposi tion according to claim25 or ¥7, wherein the
ogen- contai ning non-aromati c heterocycl
o sl ott oy of d34 ycle is selected fromthe
nor phol i nyl , t hi onor phol i nyl , pyrrolidinonyl, pyrrolidinyl, piperidi
- - - - - ! ! ! In |1
honopi peri di nyl, piperazinyl, honopiperazinyl, hydantginslP Y
Eﬁprahrqupy{an|néi, t ekahydropyri m di nyl, oxazoli di nyl
i azol i di nyl o lndQLiaRY g EebOIRbIIMscakBpEARY Ur 0qui nol i nyl “and
tetrahydr0|so8§?%§?|:31.(5g. #ﬁg pﬁgyngzeuﬁicgy conposi ti % accor di ng
to any one ofRi¢cIRfi R 2HdtB'28¢ UkesemienoRdiifesens; 3 preapl, pagly ocourrence

heteroaryl. 30, Th har,mac i C Lk '

of ol ai . 25 iipPIen B B B R e g

gf_ ar?/! , }‘ur ydlkyl,blam,ofswsa'mydd, atyhi alpileny| substituzd alkb’éﬁ’ioi‘ﬁ‘?‘&?ﬁ?ﬁi‘?@ﬂl"
uinolinyl, pyrro , 1.ndol yl xazol |, arlgm d ke

pen2|n1dazoIYWP“FH¥£zpl ?D%%ﬁ%%¥ aiz%*%?£&?§§§§§§}§|j”%;lagf?trhﬂ

i sot hi azol yl , jiBHdtdadicdlkyl; pyri m di nyl, pyrazinyl, triazinyl,

cinnolinyl, phthal azinyl and, quinazol inyl éﬁx '
conposi tion a8dordf ﬁ{gtay‘Sn ?ﬁﬁth n‘@&}b%‘e &8 ér;rsat t c‘)ﬁg% tﬂ\%ﬁé@%ﬁﬁd&% ﬁfﬁ;
EP:?%L.Zgzi0E@ﬁmgaﬁﬂ@&ﬁ@ﬂ?ﬁ&ﬂh&@@ﬂﬂ@ﬁition according to any one of

_ _ 0 , erein e ni.trogen-cont ai ni t ke

o ezt it e e VAL PRI PR e,
of claims 28 0,3k or¥MpEdcREiRidghE ONi, Rr Dgeink @adt ai ni ng heterocycle is
pi peridinyl. 34. The pharnaceuti cal conposition according to any one

of clains 28 ¢ 1§ aBaach @pFEnss & A&T i t r ogen- cont ai ni ng heterocycle is

g?rggolkgyl._BS. Tge pharmaceutical conposition according to claim 25
1 or o LS : :

(1): 26. ! {"lhesﬁllarmaltc}étﬁiclapQén?ﬂotsfgiron Iagco?ding{m%ﬂ%S?@ﬁ%g' A KK Elﬁ{biﬂ;lﬂ a

is for administration alone or in combination with drugs for the treatment of

endometriosis-related infertility.

27. The pharmaceutical composition according to claim 25, wherein R® and R, taken
together with the nitrogen atom to which they are attached form an optionally

substituted nitrogen-containing non-aromatic heterocycle.

28. The pharmaceutical composition according to claim 25 or 27, wherein the nitrogen-
containing non-aromatic heterocycle is selected from the group consisting of
morpholinyl,  thiomorpholinyl, pyrrolidinonyl,  pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, homopiperazinyl, hydantoinyl, tetrahydropyrindinyl,
tekahydropyrimidinyl,  oxazolidiny}, thiazolidinyl, indolinyl, isoindolinyl,

tetrahydroquinolinyl and tetrahydroisoquinolinyl.

29. The pharmaceutical composition according to any one of claims 25 to 28, wherein

R! is either ary! or heteroaryl.

30. The pharmaceutical composition according to any one of claims 25 to 29, wherein

R! is selected from the group consisting of aryl, furyl, benzofuranyl, thiophenyl,



as well as its isomers, prodrugs and pharmaceutically acceptable
salts and pharnmaceutically active derivatives thereof, wherein R is
aryl or heteroaryl optionally substituted with one to four
substituents i ndependently sel ected omR7;, - 36 - R5 and R6
are-the -sante Or different arid aré~independently selected froth the
gr thip consisting of-R8, -(CH2),C(=0)R9, -(CH2)aC(=0)0R9,

- (CH2) aC(=0) NROR10, -(CH2)a0(=0)NRO(CH2)bC(=0)RI, -(Cl1l12), NROC(=0)R1,
- (CH2) bNRI | C(=0) NF ( ] S - nzd:&eki)18 iR BR1yand
- (CH2) aS@NRQ?ff,%‘%p yé%%@ﬁﬁg enk?ﬁl’(])jglg?l(ﬁlg% gav‘\zn% gﬁgt{eﬁ% ni t%o_gen_ as}%m
t 0 whi ch t heyb@kieiddzbthekiatodylm wotndiainobity dsaxaznlyls upsegoiyt depthiazolyl,
het erocycl e; 127 i.s .at_each.occurr i n VTS r

the group conBr¥eripy: of’yrﬁﬁljlagiagn,py]f?g@?l(’.e)xng’egng?&h#w’o%@?}%g%/, i
al kyl, al koxyquikabmalikyl , acyl oxy, sulfanylallcyl, sulfinylallcyl,
sul fonyl al | cyl, hydroxyal kyl, aryl, substituted aryl, alkylaryl,
substituted al kyl aryl, heterocycloal kyl, substituted, .
het er ocyel.oal Theypharmhdeylidub tempssitioh eedokding tosaily<ane oof clagns 25 to 30, wherein
al kyl het er ocyﬁl oahk%,l , -C(=0)0R8, -0C(=0)R8, -C(=0)NRBR9,

_O( =0) NR8ORY, X BR89%E’ _ SOcNRSRY, - NRBSOCR9a - NR8RI, - NR8C( =0) R9,

- NR8C(=0) (CH2) bOR9, -NR8C(=0)(CH2)bR9, -0(CH2)bNR8R9and

het er Ocy?.&.oal ¥ o USeuhiQu BRRRBAlton B8oordis tdinyadhd aif @laie2& an®l, evherein
differenf-and are at each occurrence i ndependently selected fromthe
group consi st thagitigempehtaigiaa hetaioryale is gippaeinylut ed al kyl, aryl,
substituted aryl, alkylaryl, substituted allcylaryl,

het er ocycl oal kyl , substituted heterocycl oal kyl, al.kyl he 0. yl
and subsB8t ut @ée raeprestienl GepRIEiEn I?)‘}‘fc%;&ng B ' ane B HAEL PEOS BRI

the nitrogen-containing heterocycle is piperidinyl.

34. The pharmaceutical composition according to any one of claims 28 to 31, wherein

the nitrogen-containing heterocycle is morpholinyl.

3s. The pharmaceutical composition according to claim 25 or 26, wherein said IKK

inhibitor is a compound according to Formula (1I):

H (In

as well as its isomers, prodrugs and pharmaceutically acceptable salts and

pharmaceutically active derivatives thereof, wherein

R! is aryl or heteroaryl optionally substituted with one to four substituents

independently selected from R7,



or R8 and R9 taken together with the atomor atonms to which they are
attached forman optionally substituted heterocycle; a and b are the
sane or different and are at each occurrence independently sel ected
fromthe group consisting of 0, 1, 23¢3 and 4; and c is at each
occurrence 0, 1 or 2. 36. The pharnaceutical conposition according to
claim 35, wherein R5 and R6, taken together with the nitrogen atomto
whi ch they are attached forman optionally substituted

ni trogen- contiai pyNG NOMALALBRE HigreRGt BTOFY tlagpenddntly BIRCp dromtie grdupal
conposition according to claim35 or 36, wherepn the

ni t r ogen- contansiiting of o> {CHDEEFORet EFYTBORs sel ected from the

group consi st - 0 _ C(=OYNR*(CH,),C(=O0)R",
raorPhoIinyI,{Qﬁﬁ$%o?gﬁ?&lﬁ§%?%y ﬁgliéinéﬁxﬁ,) froli, inéé, #@eridiny
|, honopi per i (CHYINR BIFRRAZ V) NRORETIPE B zi Gf)NRyH adt %@ ;

t et rahydropyri ndi s 1 ek I sgm.di nyl , oxazol i di nyl,
thiazolidinyligﬁﬂg%#$n$ﬁ,ﬂ?§2§§%%$#g}l, tetrahyerquinoIinﬁI ang}r

t et r ahydr oi sagUi’mad Riydken 8@ethineitipthamitraenatorip vduibel eF Rt 51 ng
to any one of clains 35 to.37, erein Rl is either aryl or

het er oar y! . 3@@ﬁ%ﬂ§mﬁﬁﬁ?ﬂﬁ%@é?ﬁ%%Fmggﬂposition according to any one
of claims 35 R0i3& eheseimerRt indepselenty ededtedfotrhehegeiolp ©BHEINSt 9ihg

of aryl, furyl, benzofuranyl h thiophen benzot hi ophemyuhic loxy,
qui nol i nyl , pt}ﬂ'lcfgﬁil’yl%‘?d‘iomofy’%n?’ &tggofaﬁ{%wbeaﬁ ok%izygggl %Qll m Bc(iéz%clyflx?,

)t o ot el 1, on )
ggnnolinyl, bﬂﬁﬂavhzﬂﬁﬁﬁuﬁﬂdéﬁﬂfﬁgz8%???&%”%@@ %ﬁgngﬁgr%gggu¥?%§$YL
nposi ti on ageAhdérbg clalagnYuirtdfaligliriensydbalkd, JGO¥MREtein R is
El'a s 36 10 UMy & RO R o0 OB 3P ng dreReRG BRese. ©
; = g heterdcycle is
pi per azi nyl . ﬁﬁgR?thﬁﬂ@tggtqumkﬁa®XCH@pDBitMR%Xa@KGHth% to any one

of clains 36 to 40, rein the nitrogen-contajining heterocycle is
pi peri di nyl . ﬁp%@%ﬁy%ﬁgﬁﬂ@g{kyg@ﬁ%&gp ?“HL according to any one

of claims 36 {0 4O, RWhg{EeRM Lhe i thRgen-dfatai mdgred et ende petarcie:

mor phol i nyl . 44.” The pharmaceuti cal conposjtion,.accordin | aj 1 or
26, wherein sdepengaatly alepipd drom e Lre HH“%BEEJ‘C&P%’ ?g‘yéos%‘f?rﬂ‘géd

(1) alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, heterocycloalkyl,
substituted heterocycloalkyl, alkylheterocycloalkyl and substituted

alkylheterocycloalkyl;
or R® and R® taken together with the atom or atoms to which they are attached form

an optionally substituted heterocycle;

a and b are the same or different and are at each occurrence independently selected
from the group consisting of 0, 1,2, 3 and 4; and

¢ is at each occurrence 0, 1 or 2.

36.  The pharmaceutical composition according to claim 35, wherein R® and R°, taken
together with the nitrogen atom to which they are attached form an optionally

substituted nitrogen-containing non-aromatic heterocycle.

37.  The pharmaceutical composition according to claim 35 or 36, wherein the nitrogen-

containing non-aromatic heterocycle is selected from the group consisting of



- 38 - as well as its isoners, prodrugs and pharnaceutically
acceptabl e salts and pharnmaceutically active derivatives thereof,
wherein R5 and R6 are the sane or different and are |ndependently
sel ected fromthe group consisting ohy-R8, -(CH2)a=0)R9,
-(CH2)"C(=0) OR9, - (CH2)aC(=0)NROR16, - (CH2)aC(=0)NR9(CH2)b3(=0)RI D,
- (CH2) aNR9C( =0) R16, - (CH2)aNRI 1C(=0) NROR1, (CH2)aNRI9R16, (CH2)aORo9,
- (CH2) aSO00R9 and - (CH2) , SO2NRIR16; or R5 and R6 taken together with
the nitrogen ﬁB@Hbl‘thlV‘h'tHanB%}éluﬁfte HyhdRdiechyl,or Byfrollehg ocyiptieding,
substituted heterocycle, each occurrence |nde entla/
sel ect ed f r onharkrpinsFidingl. pinesizEv. gmopPREEBYeYd aﬁ%ﬂyéxv 3%1?8“ dintr o,
car boxy, al ky oa | anydslid! , isoindolinyl,
sul finyl al kyl Jekahg{h?ggﬁ?ldp@l E&E?Cg@gl ck%ig/]x?dig%f subslftﬁlyt uted ar y%
al lcylaryl, st@bsltydtqmumdhwl Iancweﬁﬁlwdrmmt“é?l@‘t}’ycl oal kyl, substituted
heterocycloalkyl al kyl het er ocycl oal kyl, substituted

al kyl het eroc cIoaIkI - O)OR8, -0 0)R8, -C(= .
- y0) NRSU{gyThes@@Réaceu S&Wgsmmﬂ mg(gb%ﬂ)@ any N«% Rg%%% pgerein

- NR8C( =0) ( CH2} bQR WTQM&I—QWRQ - 0( CH2) bNR8R9 and

het er ocycl oal?i\ ]| R?hera to E:phenyl R8, R9, RI and RH are the sane or
different and are at each occurrence independently selected fromthe

group cogsi stRg }&f*méfb)édtﬁ@gecﬂnpo@itlbylacco&dl%td mytoael oﬁbiayhs, 3%toy38, wherein
substituted ar I, al kyl ary substltuted

het er ocycl oal Ryfs segaﬁ}ggtffqnmt}gdgrﬁ& é@ga}eg 8 g ’rJuryIi behzofuranyl, thiophenyl,

al l cyl heter OCV&E&ﬁioFNAnyﬁ@dmﬁﬁﬁ)ﬁtp}trttilyﬂdm&bl&y ooy, dfe)mimad}yly irnidazoly89 -
or Rs and R9 taken

ether-with the at t 6whi
attached for nJP%lﬁmUﬁ%ZP althipzodylp Repgqii %H]’e %‘@gsepyr%zoﬁa" d lﬁoqggzéﬁlhe
sanme or di ffeg lihzignd ayrﬁnﬁtnyﬁag?ra%gw&mm@l i REh@pedenstthalailycted
fromthe group consisting of and 4; and c is at each
occurrence 0, quinggplinyl.

40. The pharmaceutical composition according to any one of claims 35 to 39, wherein
R'is phenyl.
41. The pharmaceutical composition according to any one of claims 36 to 40, wherein

the nitrogen-containing heterocycle is piperazinyl.

42, The pharmaceutical composition according to any one of claims 36 to 40, wherein

the nitrogen-containing heterocycle is piperidinyl.

43, The pharmaceutical composition according to any one of claims 36 to 40, wherein

the nitrogen-containing heterocycle is morpholinyl.

44,  The pharmaceutical composition according claim 25 or 26, wherein said IKK

inhibitor is a compound according to Formula (III):



45. The pharmaceuti cal conposition according to claim?25 or 26,
wherein said KK inhibitor is a conmpound according to Fornula (IV):
R7(1V), as well as its isoners, prodrugs and pharmaceutically
acceptabl e salts and pharnaceuticallg active derivatives thereof,
wherein R5 and R6 are the same or di ?erent and are independently
selected fromthe group consisting of-R8, -(0H2)aq=0)R9,

- (CH2) aC(=0) OR9, - (OH2)aC(=0) NROR19, - (CH2)3C(=0)NR9(CH2)bC(=0) 119,
- (CH2) aNROC(=0) R19, -(CH2), NRI'I C(--0)NROR19, (CH2)aNRPR19, (CH2)aORo,
- (CH2) aSOaR9 and - (CH2) aSO2NRI9R16; or R5 and R6 takerl|together with
the nitrogen atomto which they are attached forma -teroc%gle or
substituted heterocycle; R7 j each occureenege iadependentl|y

sel ected fromthe group coni sti ng) fir oxy, G¢yano, nitro,
car boxy, al kyl, al koxy, hal anyl al kyl|,

sul finylalkyl, sulf W, subs®ftuted aryl,
al kyl aryl, substi ) yl, substituted

het er ocycl oal et erocycl oal kyd;, substituted

al kyl het erocycl odl I cyl, |-C(=0)0R5, -0C(=0)12.5, -C(=0)NR5R9,

-C(=0) NR5OR9, -S OCcNR5R9, - NR5SO0R9, - NR5R9, - NR5C(=0)R9,

- NR5C(=0) (CH2) bOR9, ™ NR5C(=0) (CH2)bR9, - 40 - -0(CH2)bNR8BR9 an@n)
het erocycl oal kyl fused to phenyl; R8, RO, Rl and R' are the same oOr
different and are at each occurrence independently selected fromthe

group consisting of hydrogen, alkyl, substitute |
substituted a®y [w,ellapq(yjsa jnersg %@??u?‘éﬁ P ?rpégﬁuglgaéls},(%(:epﬁg% salts and

het er ocycl oal kykmacsiRlly hethedeletiossanyredfomhesih, - al kyl het er ocycl oal kyl

n i .
and substitut 1%9 az%l Rkysla.rre1 ?}Eeesra?n%yogld?f?grgr% lar’ld are independently selected from the group

consisting of -R%, ~(CH2):CE0)R?, (CH2).C(=0)OR’,

(CH)uC(=O)NR°RY, ~(CH,),C(=O)NR’(CH:)sC(=O)R ",

L(CH,).NR’C(=O)R?, -(CH2).NR"'C(=O)NR’R", (CH,).NR’R', (CH,).0R’,
-(CH»),SO.R’® and -(CH,),SO;NR’R"";

or R® and R taken together with the nitrogen atom to which they are attached form
a heterocycle or substituted heterocycle;

R’ is at each occurrence independently selected from the group consisting of
halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,
alkylheterocycloalkyl, substituted alkylheterocycloalkyl, -C(=0)OR?,

-OC(=0)R?, -C(=0)NR®R’, -C(=O)NR®OR’, -SOcR?, -SONR’R’, -NR*SOR’,
NR®R?, -NR!C(=0)R®, -NREC(=0)(CH,)sOR’, -NR*C(=0)(CH):R’,
-O(CH,);NR®R? and heterocycloalkyl fused to phenyl;

RE R, R!® and RY are the same or different and are at each occurrence
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, heterocycloalkyl,
substituted heterocycloalkyl, alkylheterocycloalkyl and substituted

alkylheterocycloalkyl;



or R8 and R9 taken together with the atomor atons to which they are
attached forman optionally substituted heterocycle; a and b are the
same or different and are at each occurrence independently selected
fromthe group consisting of 0, 1, 24433 and 4; and c is at each
occurrence 0, 1 or 2. 46.The pharmaceutical conposition according to
claim25 or 26, wherein said KK inhibitor is
1- (4-{444-(4-Chl or o- phenyl)-pyri m di n-2-yl am nokbenzoyl}- pi perazinl -y
1) -ethanone. . gps .14 RO taken fogether with the atom or atoms to which they are attached form
an optionally substituted heterocycle; '
a and b are the same or different and are at each occurrence independently selected
from the group consisting of 0, 1,2, 3 and 4; and

¢ is at each occurrence 0, 1 or 2.

45.  The pharmaceutical composition according to claim 25 or 26, wherein said IKK

inhibitor is a compound according to Formula (IV):

R’ Ivy,
as well as its isomers, prodrugs and pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein
RS and R are the same or different and are independently selected from the group
consisting of -R®, -(CH2)aC(=O)R?, -(CH,).C(=O0)OR?,
-(CH:),C(=O)NR’R"’, -(CH):C(~OINR’(CH2),C(=O)R",
~(CHp):NR°C(=0O)R", (CH,),NR''C(=0)NR’R'"?, (CH).NR°R"™, (CH,).0R’,
«(CH2),SO:R® and -(CH).SO:NR’R"%;
or R® and R® taken together with the nitrogen atom to which they are attached form
a heterocycle or substituted heterocycle;
R7 is at each occurrence independently selected from the group consisting of
halogen, hydroxy, cyano, nitro, carboxy, alkyl, alkoxy, haloalkyl, acyloxy,
sulfanylalkyl, sulfinylalkyl, sulfonylalkyl, hydroxyalkyl, aryl, substituted aryl,
alkylaryl, substituted alkylaryl, heterocycloalkyl, substituted heterocycloalkyl,
alkylheterocycloalkyl, substituted alkylheterocycloalkyl, -C(=0)OR?,
-OC(=O)R?, -C(=O)NR®R’, -C(=0)NR'OR’, -SOcR’, -SONR'R’, -NR*SOcR’,
NRERS, -NREC(=0)R®, -NREC(=0)(CH,),OR®, -NREC(=O)(CH)sR’,



46.

- 40 -

—O(CH;)I,NRaRg and heterocycloalkyl fused to phenyl;

R% R% R!Y and R" are the same or different and are at each occurrence
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, heterocycloalkyl,
substituted heterocycloalkyl, alkylheterocycloalkys} and substituted
alkylheterocycloalkyl;

or R® and R taken together with the atom or atoms to which they are attached form
an optionally substituted heterocycle;

a and b are the same or different and are at each occurrence independently selected
from the group consisting of 0, 1, 2, 3 and 4; and

¢ is at each occurrence 00, 1 or 2.

The pharmaceutical compesition according to claim 25 or 26, wherein said IKK
inhibitor is 1-(4-{4-[4-(4-Chloro-phenyl)-pyrimidin-2-ylamino]-benzoyl}-piperazin-
l-yl}-ethanone.



