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BENZI M DAZOLE THI OPHENE COVPOUNDS BACKGROUND COF THE
| NVENTI ON The present invention relates to novel

wbeoziorizdazol e t hi ophene conpounds, phar maceut PCBIUS2006/033686

formul ati ons conprising these conpounds, and the use
of these conpounds in therapy.;Polo-like kinases
("PLK") are evolutionarily conserved serine/threonine '
ki nases that play critical roles in regulating
processes in the cell cycle. PLK plays a role in the
entry into and the exit frommtosis in diverse

o] Ii]l sns from yeast to manmal i an cells. PLK includes
Ky Inhilstqpstor thachreatmenppidindometiiesisr essi on of PLK1
appears to be strongl y associ ated with neoplastic
CRAdkSrdund oF iR giBRcer s) - A published study has shown
hrgh Tevel's of PLKLT RNA expression in >80% of |ung and
breast tunors, with little to no expression in

adj ad@mlometiasislis ohe ofithe et dregbens tlisdases ofi Mmeahn\bhmr reproductive

glﬁig%%nagcng gip.rgl 515?(2 bPF/) Ltﬁg %g%séﬁﬁ%dgn@? ge out51de the uterine

Slagity,f ¢msRting Alskb@tAl0fFS g Mﬁdseaﬂcpbﬁ’&n@efﬂ&eﬁﬁhtomlcal sites most often
per cent ages of PLK-positive cells and histol ogical

et ore Hirapvanins. arieroserrd tgpmienls, padvie deritoneamo Gicievaginal septum,
T | t s strongly expressed in

i‘%\s\g giﬁq éfﬁ%&’?‘%]th@%raglgk@r‘r}a cells and that this

could reflect the degree of malignancy and »
pr ol iHreiDaletrmsisi 18 emdoketdr ioabe (aab@ilg'm itseadds ibng eRdoméiRotic lesions
ana g bPLK over.ex r e si.on_wa %qect ed in, 97% of

e°s°8?% &10CCUPE | iry gthep ki wARZRAREiRs BRus velepment of
CATHAL R sk Aetitd ﬁ&fﬁl%ﬁﬁoﬁ HuR%toNQrtR et | e%éh‘t@smvgl'{ﬁl#j Glterations in
patients with high'levels of PLK overexpression i

eBoyhdgetars andiot pnmmn‘?sefpg@sfem Eamassi ajrd 0B ¢ divirthyr, endometriosis is

PRl R PR B bl (RRORe BBl <781 St

MRNA expr essi on of PLK1 was observed in nost tunors; a

Kapl dfbe et @cwamysti of showaekriokiat cdnkieseopaiotaoti ﬁHeltaBy and/or
noder at Ieve{s of PLK1 expr.ession survived |onger

tSHEBT™: nQEnafpt Hhepanies inelusicshigh dasgol epEesiagess, oral contraceptives
RoghyishiforRf | | U;{}QJF_

carcin ot?r%rgs()fg\é/,\s}e&c(l)% glltl m Iwa‘éﬂag%?éc}g& 5 ﬂraelﬁngtle to (ﬁ%}lc derivative of
@)‘&pﬂe@sc)omdmreﬁﬁmmbfaﬁnﬁﬂ donisWOT0Es! BkABa8] therapies are effective

Kl i ne Be chamd scl oses novel benzi m.dazol e
2 TR . SR U RE B FrdY Fpereution BF e, byt have several

Sevetd @Iﬂtr&%dﬁrﬁléﬁ @tnﬁﬁl@téparﬁmbez%zoﬂl@er&fon%f éﬂdléirﬂetrlotlc tissue since it
al kenyl kynyl, -C(OR C(O NR 7RS8,
ey NpRb Wspox@(tg)pqeg@smyo@(_lmod e@(ab) HQ@B{) Arogistational agents

SR el SRR eI hd Ly bugefuid retenion.

TrR2aF , can Rinptd v&( Snptdms -iE(dppRxTmatel §G-NRV%RSE theChablebbsRsuffering
R2- SR7, - C(=NR 7) NR7R8

eg(rf h ,7Cl§g pgg§—erﬁg ra%a%%pup)tmémtsme PPDTOX RBAtpIR AR g/ - 50%. Other
dg(\Jvobacgs(BfR %a%&%@l P{l}l% Ra?éR 8@1%1?%@? F?ﬁqu&ﬁ}?%}l J;E)dﬁpéffects GnRH
anglRgy ars@aaRe patert piad longractisg raemative mniRdT) akiyh act by removing the

bstltu d.fr Wth a.substitu
PR f?%eg%f%wﬁ‘ ol %Sg?gﬁvgses?mﬂ%tleue%% effects of GnRH
afklogs MR- 1ﬁ1dnly- §bkddry to Ree o%d&x\d' hyp'oéﬂﬂ?ogené\ﬂﬁﬂ ﬁki‘)d%@reased bone
-N(al kyl) 2, -CN and - N3; is a 5- nber ed
Heqssty GITFERGE e are up to éo%rafwr haeas &Maﬂﬁiset@él E9B2d
fromN, Oand S, or a 5-6 nenbered heteroaryl having
1, 2, 3 or 4 heteroatons selected fromN, O and S,
each optionally substituted from1l to 2 tines with a
substituent selected fromthe group consisting of
hal o, al kyl, oxo, -OH -R2-OH, -Oalkyl, -R2-0Oal kyl,
-NH2, -N(H)al kyl, -N(alkyl) 2, -CNand -N3; QL is a
group of formula: -(R2)a-(Y V(R 2)c-R3 a, b and c are
the sane or dlfferent and are each |ndependently Oor 1

oy o o o
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-S(O) 2Het, -NR7R8, -N(R7)C(OR8, -N(R7)COR2RS,
-N(R7) - R2- CCRR8, - N(R7) C(O) NR7R8, - N(R7)- R2- C(O) NR

WO BR®)7/03086RR7) C(O) Ph, -N(R7)C(O) Het, -N(R7)Ph, -MNRUyt006/033686

-N(R7) C(O) NR7- R2- NR7R8, - N(R7) C(O) N( R7) Ph,
-N(R7) C(O N(R7) Het, - N(R7) C( O,N( R7) - R2- Het ,
-N(R7) S(O) 2RS, -N(R7)-R2-S(0O) 2R8, -NO2, -CN and - N3;
wherein when QL is defined where bis 1 and ¢c is O R3
is not halo, -C(OR7, -C(ONR 7R8, -CX2R7, -C(S)R7,
- C(S)NR7R8, - C(=NR7) RS, - C(=NR 7) NR7R8, - CR7=N-OR7,
-OR7 Sungg:(at)rﬁ@yentmg(@;hﬂ@bﬂ&watmﬁﬂﬁg'ertﬂm( R7Jec(ra)),RE, can lead to the

2
FRVRL BT el TR £ gyt Lol SEatTiat Wtartsh By case, oven
Hfi QY RirgicalG&Mibht 188s to £i3Rificant@etebe in-fEifityNR7 R8,
-C(=NR7)R8, -C(=NR7)NR7R8, - CR7=N-OR7, -OR7, -S(OfR7,
- S( O) 2NR7R8, -NR7R8 N( R7 O R8,. -N(R7)S(0O) 2R3,
( )% e3gho Podguastriess .@@é?%p@ of r%\ﬁn(mﬁ)%t é*fv)sﬁttgated disorders of

g%{&b?%ﬁﬁe\l QRl%rrRéglt uﬁ% H%?chﬂ}g Xf pwglﬁﬁggﬁgf g@gﬁsease remains elusive.

ARBIBIDE 2R fafvored thpory, emdoetdwttt kesiohs R?V@émrﬂbpautmp%endometrlcal
he or. di fferent d., are, each i ndependent
B0l T raPrin Bl Pesshey b9 SgRds masigtion, and implant at
ais{‘a%méites %hbf\%’dc'_gcﬂﬁhﬁ% kof | hAN Qis&uec lalﬂﬁ'p'f(ﬂﬁ.‘éfatloﬁ\h%ﬁhd?more it
is - OO nis O QL is not -OH or a
pMmaWadett icodorheirigsis et sl dngasive, asd| veetastasizing disease. Though

BRCHAAR G nltRie SO en L Bl Iy R BTl g optealy

fdiRd €in Carm@MiEs A pparesds S&aofneﬂhohb lels PERRRS ﬁnbwen’@raﬁoptotlc and
nmet hods for treatnent of condjtions nediated CN% PLK
neqrelde. tlndaematoRy ErsReRses BRE are Kdnsdrer aseompenipdyENgsienformation

g]iﬁpa e invention there is

Qﬁ%@if %Le%g)aﬁl%gﬁ%%c{n%% fe e%%}1 %cra;r)% wherein * indicates
chiral carbon; and pharmaceutically acceptable salts

or sBkamtlesit hixebeenfdetmonstraedtnt @sq@ubinanttvenam TISFo binding protein

Errg;)"l\él%éj zg ISfa § &%{qgg Erg?e%eégfn%a'th%)sllzg% %Qvgdﬁi&ps: %%%tﬂoté%lgsions in an
Sﬁé‘iﬁ%&? Hodbir oF e‘i’ttioﬁl@l‘?logng '(qulod:gﬁ[a koA 2@015{ Tﬂe@.e festiiM e the first
ct of the invention there i's provid
tdwdesmmrs&atenhatl ammﬂpmrﬁlraﬁmmhoryanqdwﬂe: (tgh"HSEdmﬂmmdgeted the TNF-a
s el ect ed f

Pt B a5 e Ginskiab Fseipnt S5 oce P it gndoyagtegis tht did
h@tlgﬂlglte,qgfggblrrent the pharnmaceutical conposition
further conprises a pharmaceutically acceptable
carrier, diluent or excipient. In a fourth aspect of
t he il drinason (TKKe) erei keyp resilateny signadinigotholeshles revgrdingjing the

?ﬁgﬁﬂgé o ket 5&@%@?&%@%@@&45@3@ % Fside in a high
conpoun etl%ﬁect ed %ﬁlﬁl& thgcédn%‘;ne%%nbég bunits &IKKl or a

PRATKECe i i35aBoth gkeniigtifieans akdwenos Iﬁ)ﬁicﬂ@gyeend Imneof identical

In a fifth aspect of the invention there i S provid

atmﬁérmbdom@ns tPraapghhthel leyriveppra| ctp KK 4nd KK fteract to

agm ni st er [ ngcgltl oCh %ﬁ%q&grlrtr{rg%ltﬁ%er a%fel%{tgllrdc grﬁf%s are found in vivo. A

fifdepiotene i RUIKK afontplex) TREGNat ﬁeilsmtzﬂlédiEMO\m BKK@P), which

Db Ef F, Gand H and pharnaceutlcally acceptable iggka

dpessint\eanien ¢ kErklE kirgse demeine preteraially Ao and is

§ GEd eyl M %&ﬁaﬂ&rp Upr CIRGH ﬁ{K@gthterokaﬁrﬁ@ét ﬂa%ﬁénse to the
on cancer, lung cancer, 1 ncluding small cell |ung

cancer and non-small cell |ung cancer, prostate

cancer, endonetrial cancer, gastric cancer, nel anoma

ovarian cancer, pancreatic cancer, squanous. cel

carci noma, carcinoma of the head and neck, esophagea

carci noma, hepatocellular carcinonma, and hematol ogic

mal i gnanci es, such as acute | eukem as and aggressive

Iynphonas In a srxth aspect of the |nvent|on there

o - . T - - o
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In anot her aspect, the present invention provides a
conpound selected fromA, B, C, D E F, Gand H and

wo@b@vosseut i cal |y acceptabl e salts or sol vat espthesmoé/033686

for use in therapy. In yet another aspect, the present
I nvention provides a conpoundssel ected fromA, B, C
D, E, F, Gand H and pharmaceutically acceptable salts
or solvates thereof for use in the treatnment of a -
condition nediated by PLK in a mammal in need thereof.
In yet another. aspect, the present invention provides
Rroibflpanaters syokings twpenngcrogs ftors (BNFEa agddpterienidgad (IL-1)
Rgﬁgqgaagﬁhéypacceptable salts or solvates thereof
or use’in the treatnent of a susceptible neoplasmin
a mammal . In yet another aspect, the present invention
pr ovilhesneentionqlesonibed bérent dehrfyr shiowmA, thBundXpedded EesulfE thaBinhibiting

and pharpaceutical ly. acceptable salts or )
TR, e ae R RISy K Fuhibisss e pedn SRR Bp Sy T reduction of

CAINRStrioRY Msii BARCEK LBl A8) imbMRE BRMEL kates, since the
prostate cancer, or a hematologic malighancy ina

marmalizatiomobgenithlestrugieipedeas a positive effeesom theineplaitation rate.
provi des a conmpound selected fromA B, C D E F G
n utically acceptable salts or

gquE%gg?ﬂéﬁé%gﬁgﬁr use in the treatnent of a
condition characterized by inappropriate cellular
pr ol Ther ptes@n. idventy@t ralatdshes @aspethbd bdherqatiageand/or preventing
i nyenti.on provides a gonpound sel ected.fromA, B, .C )
ppdqmetgosig 1g p wamgu%h g pdminisrering g thempatiically seffective
Anoadd BharR K helseef for use in inhibiting : ‘
proliferation of a cell. In yet another aspect, the
present invention provides a conpound sel ected from A, .
B, CThe, invention duag@r kelaiesl prhorr nmetbod | efl trsptiag c epd/eb | pyeventing
sakts or .solvates thereof .for use in inhihiting .
AR, By Rt oo R ool b} (BP0 nRE rsgoniss
IGhRENt 4Rk, OMbaaRsé Niahibaerspf pragesamal nekbepttr efioddlatorgMmestrogen
A B C D E F, Gand H and{,harnaceutically
zsenior madulatoss)adong wishypr Hile dnhibiddteof for t he
preparation of a nmedicanent for the treatnent of
condifie QR difidh als6 Fe1Riés RHKnicthod JTRAHBAg el dbn¥edliosRURIAG infertility
aspect, the present iInvention provides the use of a
oorfonak ®etEisingdthe administragion@f dthefmpewticatly sfigctiveaamiount of an

ar. utically.acceptable.salts or..solvates thereof
PR’ FRES: afste af oGP o e B P R T - oot ot
of a susceptible neoplasmin a mammal . I n yet another
as peftie, intRiopr RedRtrelatdy €6 b ipharndcemti e sompesiticecarhprising an IKK
conpound, selected fromA, B, C D .E F, Gand H and
Pt cehermonp) sprarssws pab e ehamacaitically agcgaipble expipieabs
for the preparation of a nedi canent for the treatnent
Pes@iRioBITthCiaPERIon OVari an cancer, non-small cel
ung cancer, prostate cancer, or a hematol ogic
mal i gnancy in a mammal . In yet another aspect, the .
pres foowing pmapephsi previde Hisfingions fof 4he gatensnehemical moieties

elected fromA B C D E FlG a n .
B FiECHe (R Pyr e selhetec e e are pisndeg 1o sy
fu@ifoinkle throagias il thedspesificaioneaid edimB unfesy art b etwisadpressly set out
of _a condition characterized by inappropriate cellular
gebnifipr pravidss ajbgoadlerdgfipdlion. n yet anot her aspect, the
present invention provides the use of a conpound
selected fromA, B, C, D E F, Gand H and ,

phar maceutical ly acceptable salts or solvates thereof
for the preparation of a medi cament for inhibiting
proliferation of a cell. In yet another aspect, the

present invention provides the use of a conpound
selected fromA, B, C D E F, Gand H and
pharmaceutically acceptable salts or sol vates thereof
for the preparation of a medi cament for inhibiting

mtosis in a cell. In yet another aspect, the present

o, . s oy o "
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l'ight in the counterclockwi se direction is said to be
| evorotatory and is designated by the synbol "I" or

WO ¢eoy/v3@362 negative rotation. There is no corrBCHUSZNG/033686

bet ween the configuration of enantioners and the

direction in which they rotatg plane-polarized Iight.

There is al so no necessary correl ation between the (R

and (S) designation and the directi.on of rotation of

t he pl ane-pol ari zed Iight. The optical activity, or
direction of rotation of plane-polarized |ight, of an
enanf‘Agylerefaf t@ac ongabuatdd afontehne canbmeyrﬂic(gnoumgf ﬂmn 6 to 14 carbon
gltsterm ned usi N9, convent.i o techn que

St ShgoSE Bee ey r ekl Bae e aings e e paphthyl),
PRf&rddl a6y i@ FhBey1( Iﬁ)pht@{l q)hte}%ﬁn&@rane@ﬁd p@ isomers

(e.g., enantioners) a conpound in equal, i.e. 50:50
proportlon The tern1 ‘enantionerically enriched” as

used Al rebreie ap @llﬁ'ﬂ élpamatatdmst ooerpliyt hyidrogen atom replaced
t t
T G o] SRR, SRR i,

tieh&e. Thus, enantl orrerl cally enriched" refers to

m xtures of optical isoners wherein the ratio of

enant j, o reater . than 50:50. An_enantjqnerically

enri ch&ﬁ?i; 5‘?36‘68 A ac%ﬁ‘fﬁthlt §B§mg‘frel?$?%°rhefih%“r5f6 o°6yu%‘iubaﬁ?d alkyl,
&fcliede nSﬁl@WlicQ{yﬁfocﬁﬁioﬁthhMﬁg 5Rnt Deo o6 B8bon &8s EXBIP Ewer alkyl"
enanti omerical I'y enriched

o {64 {QsNirihas uibeosarhd maeamjng bt Hody Jiasi Gamolte 6 carbon atoms.
RF}?%ietnF 1§/F> &otigx%)artr%q ?]‘W%‘Bh‘%’ﬁ% ﬁlglﬁ%c}l%égy?etgyl ethyl, n-propyl, n-butyl,

ﬁ-lpb@tph eHRs3!, bad ag Hee; vafiR! Sindr@ted bﬁ@ﬁﬂ&ﬁalkyl@ finclude isopropyl, sec-
greater t han_50% by wei ght of the

r| sin

L RO srrebu Llisspevial, 2ad hediles) Meriemied olighs emainet least one
‘E‘ﬂﬁi’%ﬁﬂﬁp%:e'o%gﬁﬁﬁmo% o2 ot BR AERARTBLBTREREEL iy n fkenyl o
Gﬂi@rﬁh amespectbrely) e Rapriesemtdtivet sumight lohain dnld laramdihieé ralkenyls include

odi_.nent, . an en ntio cal ly .enri
SBRRY s BBYIeny b ol DTG b@ lbw(srl Sty i eﬁ a?@?@ﬂe?-Pentenyl 3-
i1 Y Sutedyl @m@{hpﬁﬁ-bu{e‘ﬂzp @3-‘3%&th§ll"|.7.aﬁut§dwo%ﬁﬁg like; while
an énanti orrerl cally enric conpound conprises at
tepresent@hoy syaighti diain afd dreackedhalkyoyteindledeanterdenyd, prapynyl, 1-

ther term " enant.i ri.cally 5 pur sed herei

Wi TREhEh ] ROPRL THoARR el M aniiEo. "SR e
REpYPEcntiting aturdted clao%ll@ys weil@let cflofRosy1 e BREbInaPErcyclopentyl,
relative to the_ot In one enbodi nent, an

Bictaherdmeps cth‘F |h}ie=pwhée cuRpBiRd exswsralkds sglude sxelopmgny] and
%)éld’}fék&{ﬁ H QOB @ggltohf?{ ard s b %(ﬁecfﬁ l'feﬁa? ?§ IAl:%fbocg'ghc" rings
ne partlc ar enbodr men , an enantionerica pure
getepsy At nmtqdelba;eemdah-dyehe; ring 996teys mmgg tfroof 8 dxmé4 carbon atoms,

enantioner r t|v to the other rese

Bt £ ometsh Gl 5ripiiimesiage s el PreBa) Wier dopone or more
éreﬂiaﬁé‘(s@lﬁh ﬁ@bﬁe%/l) %@h@@-@ron@d@i@ (ﬁﬁﬁ%ﬁ%?ﬁb‘ﬁéxﬁﬁé)lc\érbocychc rings.
acceptabl e salts and sol vates thereof. In one

particul ar enmbodinent, the compounds A B, C D, E F,
G andAloxy’ereserafn 1Qalkyly a1 +Q-asyl.i suple 8s mathexpi athesye n-propyloxy,

R I n anot her
e L e S i
enantionerically pure, wherein the stereochem stry of
t he t@i- Ca-lalkeaylb aefersstoRaliiénys ,groups qnefem’oé}f kaviegl from 2 to 6 carbon
enbodl res rovi.de
Snas endting eoed 1R S O Ahod R glie Pesferapleen! groups
euind S r | (allyl, -CH,CH=

e lef{lﬁﬁ %u??%nf§|2%? T ez dagbfnd e fike.s
{(1)- 1 [ 2-
(trifl uor onet hyl ) phenyl ] et hyl } oxy) - 2-t hi ophenecar boxa
mde; 3-{[(1 RA

- (2-Cnl orophenyl ) et hyl ] oxy}-5-{6-[ (et hyl sul fonyl ) meth
yI] 1 Hbe[m rp dazol 1- yI} 2- th!uophenecar boxam de;
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are anal ogous to the process for preparing
phar maceutically acceptable salts and sol vates of the

wa@eopposnsds of the invention. The conpounds of PEEUS2006/033686

present invention are typically inhibitors of PLK. By

PLK inhibitor is nmeant a conpegund which exhibits pl Cso
greater than 6 in the PLK Inhibition assay descri bed

bel ow in the exanples or an 1C50 | ess than 10 mMin

the Methylene Blue or Cell-Titre Qo Gowth Inhibition
assay described below in the exanples; nore

par t f‘CarCatalkynyl” pefers tohallsyndrgroapsapresnghdy havingifedm 2 to 6 carbon

exhi bi t.s a.pl C50 gr.eater t 7..0r .CH0 s .t han
RSP Tarrodes cigor Bu poehEebigpe B tEipt erows
TR LASAR (-CAVEN o Sr SH ISPV hiitethe GiREPOUNS  Of

the invéention for use in nedical therapy in an aninal,

e.g. a mammal such as a human. In particular, the

pr es &Helogeanfersie fhroving dddorinenpromiessoriedingse i n t he
treatnment of a condition nmediated by PLK. The present

i nveni-Lon r.ovi 0 @ﬁéo or use in the
treat fr%t?})t roFl%gogﬁgr‘égg}?is%ﬁg{@e%’p asm The term

"suscepti bl e neoplasnt is defined below In
par t i'Hefesoraryl? hefersrte sardromatieh¢teoayge omg dé - dortponerdbers and 10
or, use jn the treatnent of variety of solid tunor
RN Atn a%u?n%glﬁtqr?%?meﬁe??%&o EORR ¢ DIHQEE, rqug%rﬂ»‘ﬁ Sillfur, and
EAN&RIng RORas® MBLArbSEaton), UMGIuERICESth RAARL &ind WiBRAR' sing systems.
and heﬁayologlc mal i gnanci es including but not limted
Repasantasivenmy bbteicdrdnd fgnpiworidyl, | efiodni abengpfyranyl,  thiophenyl,
ressi.ve .l ynphonmas. The pr. ' i 1 deS.:
BBy R, pyR B8O LD, BehANRH? Smidazolyl
sEafiaRIags1E € dhidyollyl) apenepthiaably],c elsbxdzalyl pr piiakelyBt i isothiazolyl,
The present invention al so provides conpo ndf for Tse
pyridaginybi tayRgiging). i pereainybn 161 tHagsyly | cuppiiny) egiialazinyl, an

ek al so pravi des conpounds for use in ~
ﬂﬁ%lg |th?fr:1lg mtosis in a cell.The present invention

provi des nethods for the treatnment of several
condi“Hetensallodargi”sedere gp anl hlkgk hawing fat deaspione el dhygiregsn atom

e R e SR

jikkeatment" refers to alleviating the specified
condition, elimnating or reducing the synptons of the
condi ti on, slomﬁng or elimnpating th .%rogression of . .
t he Cblsteregysleatl Wr é’\ﬁ@}i@(}}’ﬁ@ siers &0 53@ boctyﬁ]éc ring containing from
; ’ i L4 91y d | QHEL,Yor 7- to 10-membered
ST TPYAIRE, el IEAEP YY) PR AR GUAL Y - o 10 mamber
‘bidyeliapetetdogelid singfvhivhtis vithesaurated, mesngatad, arasemetiofand which
a conmpound of e inventi,on which is sufficient, in
CRESB B 1 1o RRFETRHES (g eaE CEIPEHY T aTirasep pggen and
R RO ERherBn HBHitGREN BSPRORAS BetfoafontBhhy BelbbtidrRlly oxidized, and
tissue, system animal (including human) that is being, )
siughitogef dreterortoranmey beyoptionale gueteenizesk i¢lpgingi kigyclic rings in
Fqr. .exa t herapeutic I u

NP e el RGP oL bl A P bt
BRNHabhddNyidemly HedoftymPbicarbomatoaOlettros yflés dichnde taperoaryls as
treat the PLK nediated condition in the subjec

€ t.

Jefrnecarbgue. dhupeinapeditior dp | the dreiesearyly disigtoaPeYephetprocycles also

A€y td i thi 1, hydantoinyl,
IR RO sRo L RO VLR, o RIS piftradiny, hydantoiny
tvakrclacampt | bl eximeplpl asoretanyt, he ®trhyelcefuranyl,onetetrahydropyranyl,
enbodi nent, of the present .inventi.qn,,the .
e AORYTRANYYy, of f ect i@%ﬁlﬁ'ﬁfﬁm’fmgpy]a corrpoun‘%ftrg?y(%rﬂtg iophenyl,
invention is an amount sufficient to inhibit cell
mtosis. In one enbodi nent of the present invention, a
therapeutically effective anount of a conpound of the
invention is an anmount sufficient to regulate,
nodul ate, bind or inhibit PLK. The precise
therapeutically effective anmount of a conpound of the

Y 4 c .



a conmpound of the present invention. |In another

particul ar enbodi nent, the present invention provides
wa@2ovbise2 of treating ovarian cancer in an ani PEl/USEN€IB3686

as a manmal (e.g., a human) in need thereof by

adm ni stering a therapeuticaldy effective amount of a

conpound of the present invention. In another

particul ar enbodi nent, the present invention provides

a nmethod of treating non-small cell lung cancer in an

ani mal , such as a mammal (e.g., a _human) in need )

tetaydafthiopyrati ni st er i tetalydrépyriapéigyh. cal | y eteirabydrothiophenyl,

amunt of a ¢ d,.of the present invention. In

tﬂﬁgpﬂgm%ﬁg¥?wﬁgggﬁﬂ8Hg%dinent, the present invention

provi des a nethod of treating prostate cancer in an

ani ned Ikylhsefocgsloalkyinteidrs (€ .2@. alkyl haviren ht ieastnemsd alkyl hydrogen

t hereof by administering a therape%&igag%g effecti%e vl

gpmupnlacst velthcphpieiearclarsueinas Sl kpgmelidn ylofrmqrppolinylmethyl,

r ri AT gaTetel N , the present invention

@Bﬁ%ﬁ étsgwﬁ%@ﬁggwgs trea??%% acutepleukenia

i ncluding acute nyeloid | eukem a and acute Iynghoid )

| euk &g &ermi fsubstiteeilrab usedibéremsrefersronany qfethg.aboge groups (i e.

n). i eed .t hereof .by adm ni ster | a_ .
sk b allol APy retspecey e BB Sor<ul B abieatt qup bydrogen
RHESE Eplhdddenith NsubstitdRO TN Ele paktdfcliken @bbidersRC(=0)") two
the present,invention grQV|des a nmethod of treat n9 .
lalgogensitanas hprreplosed. iSubgiiucag mghide Delogem VARGl substituted

. a_h j eed..t 3 i nist efi
DRl VPP B S5 BR  AL Dt SR, o e
lglfef; %@mtd sdblﬁﬁltatéti!a@yl; alﬂﬂkﬁpmbsuﬂmtwfanylaﬂdyh hetwmytc}ogﬂcybasnbstituted
e used alone_in the treatment of such suscept e
AT TR LA 0 R L e o e N
§¥p¢ﬁgb§;ic effects with one or nore other conpounds
of “the ‘I Rvention, or in conbinationwith certain

AR SHFOIR MOV RE (D) OB aNBAIV2Fat HARa af(TOReo prE) R -C(=0)

t.her api additi t he c¢ ds i v i
Dleibe- Qo R RESt S DR FEEETIRRLRE D558y HAH of the
Gl CYROWAES Vfs dibicliyy aabdtidited sikaiadiyl, e ditdchbond, Z is -O-,
chenot her api es and/ or other anti-neopl astic therapies.
A5, used herein, "antineoplastic therapies" includes

t.Js not-lim to t pft OXi_g Cheyrot | h @@ﬂﬁE .-
gﬁ"eq)é’py', T(gdzéet' I'n a'gde( |6>1 hi bléf_g?‘)?@ t gg peUt | Sgt 0)-
proN@PR! orantdikodibend, shegir R,amd Radiratthosamnberagifferent and

The present invention als rovi des a thod for
indenerideetliahydsagen: 2BH0Q r?ékyg,c bR Wlﬁgg\ﬁﬂ%ﬁ?lgg@ated alkyD),
%ISJI ! H&b%ﬁtuﬁe!do 'afrgl,e LALIADL | RbaftuRR AR lary3U GBtefstydloRRATBubstituted
.’g., a humar)’ in-need thereof. The 'nethod conprises i
aetetooiclbalkyln glkalHeteroaypenlityl calshistisited etkiylhsteipeyighalkyd, ¢f wherein

%g{%%ﬁ ﬂg,?t ;rb%cqhgeeg@ggysigﬂ&e: @%ﬁg%{qgt%@eﬁl &vlhgc?xa@le{f %PJ th?ztic%ed form a
REREchak 3t %lﬁ)@tifu?eﬂq{ettér&%fcfe{ om i nappropriate cell :
, Ce

gr om [ular proliferation resulting from
excessive cell division, cellular proliferation

r esul“HalrglioF orefare f9 2y haying:ene:er metdpeiegeafiqms frplaced with
@Ekl%l%ﬁdﬂ£q 'geration resulting frominappropriate

81%PYs 0PV Va ,-and/or cellular proliferationin a

normal cell occurring at a normal rate, which is )
nev ertydtayslkyiidesinsedkyl Gomiigtane s revrarhydiagen Aggmpieplaced with
LN ropri at ular proliferation include but are
ﬁ%?ﬁgVﬁ$¥%aS%Hiﬁg%plasns, bl ood vessel proliferative
di sorders, fibrotic disorders, nesangial cel

proliferative disorders and :

i nfl anmat ory/ i nmune- nedi at ed di seases. Bl ood vesse
proliferative disorders include arthritis and
restenosis. Fibrotic disorders include hepatic
cirrhosis and at heroscl erosis. Mesangi al cel
proliferative disorders include glonerul onephritis,

o o o s o oy



i nvention provides the use of a conpound for that the

preparation of a nmedicatnent for the treatnent of
waggresssye | ynphoma in an ani mal. The presentPCT/US2006/033686

i nvention further provides the use of a conpound for

the preparation of a nmedicament for the treatnent of a

condition characterized by inappropriate cellul ar

proliferation. The present invention further provides

the use of a conpound for the preparation of a

medi canent for inhibiting proI | feration of a cell. The

pr esESnlfanylerafersriof gnoup i-Sphai/i aderaimd& % selgpted from H, “aryl”,

PR noCrer ety FRRRERSP Sy o -s0-r,

loap, ‘f(gECéJﬁﬁeﬂyIIT’ t heg.@ygga,lkﬂyrher‘@peblicydailkyl”,ef fleedrooseloalkyl”,
anount of a corgpound of the invention

v’ ni Beteroatyas” GiHes-alky élﬁ’émoé alCr- Qqal]{)gagg}gpala’ﬂ” “Ca-Ce-alkenyl
F’S e e@ glﬁel?)}ﬂ fhefeto B.Jil &F’ "[t%r élﬁfﬁ&yl Ofryf®, p@r(ﬁﬁﬁﬁ%ﬁﬁ&éroaryl”

np03| cco ngly, the I nvention

*@{-Ctlalkypds}@%aﬁm ,&Cplﬁmaﬂim halhrcmgd:loa:lhydﬁom tion
conprising a corrpound of the invention. The

pharr 05|t|9 ,,fu t her conpri.s ne {or )
nor engwg‘Pﬁlacré I%O‘?ccgsﬂgg %f??’l Brg 58 tIegefo Fqng H, “Ci-Ce
Ql'ﬂ?f”or“@z@é-ﬂkﬁm@bstTﬁ%dC%t’N ﬁ&l()géns g U%m—SS)Cpe,n@/f(ﬁfp, “Ca-Ce-
excl pi ent ('s) be acceptable in the sense of

bei ng .
alteqmd, |‘“@zé:6valk5rnyt hECoOreycloallyEd| Imtﬁr@cy(fﬁoaﬂ%” “aryl”, “heteroaryl”,

f.ar It ,and del at aIQc b owo o 1
tﬁbﬁg'aﬁ(y Ianac%or da%cazf(ﬁn I?eher grg s6pect gfaf)ﬂ Cr-Co-alkeny
hewRAkI NG, g #kying1 aly$Q “gg@gtadqdlymewtmﬁis“c19@6-a]ﬂ{y1 cycloalkyl”,
preparation of a phar maceutical fornulation including
adn{Cxialieyl heteroryderteylof the invention with one or nore

phar maceutically acceptable carriers, diluents and/or

exci p P a2l ROWNEleAR 1 @BRAERH, 9€,-Ce-alkyl”, “Ci-Co-
pr ese%ﬁl@%@? n%ﬁgﬁs?geﬁaorm cont ai nll ng a pr edét gr my” ed_ e
mmuhsubsfltmm it hadgg@du egt, peSQihFy mowe. “Genalkeihi-t “Ca-Co-

contain, a th icall ctud d »he:

(it nOT e gl SRl o ot
tagm wetélt@éaélkyl H’ét&%ﬁlty'l"/ eToSLalkeB drilelf “@U@ameayh heteroaryl”,
dosage forms mght be adnministered at a y$ tkjg]gcyii,p «Cy-C
SChiCewtkynie addi f‘@ﬁ%ﬁ&%ﬁ@@ﬁ@ﬂli @rﬁe@%li Y8 1-Ce-

rred e 1,
5] G 5RO PGSR MBSty ity
nBE tHedike. Or an appropriate fraction thereof, of an
active ingredient. Furthernore, such pharnmaceutica
fornulatlonf n@ﬁ%%gﬂgéepared by any of the nethods
wel | e macy art. Pharnmaceutica
formul ati ons may be adapted for adm nistration by any

appr opyrhiabe A @ thef @oul XNRH axiitye thh RRAlis {idepdnddithghydrogen
buccal or subllngual , rectal, nasal to i cal

(o 8 1Qi-allyy B u et £Bryl’s | .h@yaarybr O r Eneietled gyl i lar Co-alkyl

nt eral ,,u 1
PP notts e PPTL O RO R itk RTMEER, Rgcther with
Y nifogRh eeh ad whicla tyeynetehaithckey wan i aptibhdlyafarmos 3-8-membered
phar mac for exanple by bringing into association the
é@teirwcflq&} bHM®ENt with the carrier(s) or excipient(s).
Phar maceut i caI formul ati ons adapted for oral

adm nighhdhival® B%sPe Br &R cAsrgdil SEHES e NTRR'R”S lwﬂere each
as capsul es or tabl ets owder's orcfgranul es; soluti

&, R&,BSpan s indapendently d€adss-dkylRoAr aduebeaalky] cﬁHY]ds or “C1 Cs-alkyl
di bI e foang o ,ps ) )
raargl” . or) rcyﬁk?w {ter%&: c'lé)e{]k zfné \J‘éllrl]ési‘g 'lﬁ%l}d R’, together with

i nstance, for oral adn1n|strat|on in the formof a
tabl et or capsule, the active drug conponent can be
- conbined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water and the |like. Powlders are prepared by
conn1nut|ng the conpound to a SU|tabIe flne S|ze and

. I 1 e
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et hoxyl ated i sostearyl al cohols and pol yoxy ethyl ene
sorbitol ethers, preservatives, flavor additive such

w@soopepser m nt oil or natural sweeteners or sarChaF2006/033686

or other artificial sweeteners, and the |ike can al so

be added. \Were appropriate, gosage unit fornulations

for oral adm nistration can be m croencapsul ated. The

formul ati on can al so be prepared to prolong or sustain

the rel ease as for exanple by coating or enbeddi ng

particul ate material in polynmers, wax or the |ike. The

thenpiages atom ch@high /ey iaoh atached] san pRticpaHy e er cB-ingmbered
e formpf, |iposone delivery systens, such as snal

E%??%%%??gﬂr@§3icles, | arge unilanellar vesicles and

mul til amel |l ar vesicles. Liposones can be fornmed froma

var i EHZI'omepisothehitdrgdbdisridessatthofasompminds idepioted by their chemical

st earyl am ne or phosphati dyl cholines. The conpounds of

$HEYRventi on may al so be delivered by the use of

nonocl onal anti bodi es as individual carriers to which

the eQiRREALARINGRU! e8oRi®nfabP! &dterothEle® ONMRUARSS MY pholinyl,

al so be coupled with soluble polynmers as targetable )

thiergomphelinydpyrro8dinlenplo bymeliding apipemdinyldeomopiperidinyl, piperazinyl,

R R R ——

pRA DMK DX Y ethbiybRGRAL t anindsipyenol isoddolinyl,  tetrahydroquinolinyl,
poggethyleneoxidepo yLisine substituted with pal m toyl
tedrghylieisoquinglinybansbihe likehe compounds may be coupled to

a class of bi odegradabl e pol yners useful in achieving

cont k . f | : .

Cor PRACARHAN° & Shopi ol Al S ook MhRRF s dofnc
auxihdsaltp ak ytir hlek stetalssaltpoleys cediairsandopdtgssivmy)d ratialineuesrth metal

Bt bR naamen o gRpaniuy o hra TR 361l Gnd. salts with
bgame Atih&nsicR 48 Ri@dn By latid) SHeSHRAm AR irihethylaiiy) ethylamine,
may be presented as discrete patches intended to '

tregtigilaming, | niiomphodingont AeMeviptglucamineepi deMNrts@henyfngethyl)-1.2-

recipj.ent f a.prolo L od [ - Eor. :
EREAERbe Mhyulihdy BRAEBERHEE Bl st N P AR roholine.
Etpefi@m%,o Rarakine a$,Nyetkissna)lethytbasdinmbedl icholine, ethylene-diamine,

har maceuti cal Research, 3(6);318 (1986). _. .
PiealwtiBeut | Qhmethylghiramiingns abensthemiG, 1 Qpbayylphenethylamine),
i By Cimigts- O 5:81Bpanediol),
L e
gadcaine spvaliss aatnosd forovlaeiNRS R’ ROT whereiatRyeht, R ofs independently

50t ST k) P 855 5 B TR s

topi cal ointnment or cream Wen fornulated in an

0i Nt FPRirmakARicAY hotRplaBlf Ak 6N topléxdie refleiy wysalls vt témplexes of
either a paraffinic or a water-m scible ointnent bas

. €. .
tet deloacidertified chmpagadsyef ithyruescahinyeagion ethplo reAINa fhey desired
n .Cli N . - - 4 . . "
Bl BB, ESuP R ! S ATLATER Bl g paiin
kalts fopmed atithaidbigahit acds @S, hydroddordy ecid nisydrderomje acid, sulfuric

drops wherein, fhe active | .edient is._dissol.yed or. .
StidphIBEPcicit BTie 48RS G SHLISUS Fmey A Wanig ggids suh
soLyaRtaciRREIIRLSH hGac 434, BubahicRR, AddRteHM, ffdharic acid, maleic
topi cal admnistration in the nmouth include | ozenges

peist fdodsc acid, bonzole askd HemniPheidnpemoiciasil, alginimAck , ipelyglutamic

adapted for rectal admnist [ gl f S
26051 2 s AR, RN o9, ARV eEconic i
fSafdtbipduas cadapbest idminfesel aa@hariiaséutuilpacedpeabls Quaternary
the carrier is a solid include a coarse powder having

a particle size for exanple in the range 20 to 500

m crons which is admnistered in the manner in which-
snuff is taken, i.e. by rapid inhalation through the
nasal passage froma contai ner of the powder held
close up to the nose. Suitable fornmulati ons wherein

o o o - o, . o
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present invention conprises the adm nistration of at
| east one conpound of the invention and at | east one

wanarAossepl asti ¢ agent. As an additi onal aspecPCT/URE06/033686

present invention provides the nmethods of treatnent
and uses as described above, ghich conprise

adm ni stering a conpound of the invention together
with at | east one chenot herapeutic agent. In one
parti cul ar enbodi ment, the chenotherapeutic agent is

an anti-neoplastic agent. In another enbodi ment, the
satte &eonvn ibyvae petsom skitlod i e art,pihichspecifi¢adly) include the quarternary

conposi tion describ Me+ fur . C kighng:

B B e e R EADE Y Bpeat | o Zagunoin SR R M iftpendenty

lﬂiﬂ’régeﬁyélﬁfll ¥r bdr2§l, hanodlkdl epeylalkenggEMHCqiatkyaigl, C-Ce-alkyl aryl,

anti-neopl astic agent. Typically, any chenotherapeutic_ ..

Goenalkyhheteroarylaexalesliey), Detprogrclaal sé’éfgtzi 151 % CoEBEILs fcluding
ing tyeated be i z ' i.nat i ' h

R BRI e iyl BB AR S AP, " utfonate,

}ﬂﬁfsf)]jleﬁéﬂ @f caabenflate (swdhi nd bahAoptec sngrandtd)| aetute, hglybdatapnaleate,

e oyi hg a conpound of the invention. Typica

maafe, ndBBpERLS | ClEYent LIl uPSCPﬁ’a{ehe cmnéég’ﬁtew Wadelogly. and

b ’#ﬂﬁ t are not limted to, antimcrotubule

%g@% S gﬁ%' as diterpenoids and vinca al kal oi ds;

pl ati num coordi nati on conpl exes; al kyl ati ng agents
such“Blermacenticedly metiver derivatixelz apfess pRorany negmpound  that upon

St L CIhE et et R e Bl GREADST indiecty,the actvit

aRdoflierraiei ns; topoi sonerase Il inhibitors such as
epi podophyl | ot oxi ns; anti netabolites such as purine

and pyri mdine anal ggues and anti-fol ate conpounds:

t opo%@?@ﬁ%é@lb}tﬁlﬁi BelEt e dé’%ﬁ?ﬁ“%@?ﬁ‘éﬂﬁﬁ%?ﬂ%@?%@ﬁofﬁatase and by
]t'h%{ Eﬂ%l:?ssth@rl IR RS8R EtdRSd afnttialk ihkhiBRSEUAEIL&NbY way of
pat hway 1 nhibitors; non-receptor tyrosine kinase

angie emssozlé, Mtidrotep verozodlmand exdresstgpeut i ¢ agent s;
proapoptotic. agents; and cell cycle signaling

" ohi bit AR - tub SR . |
e ohiiebh seeplor RIS GERPDLAE i s MER' e actions of
Btfdglh %?Lﬂc@ﬁpﬁﬁ% theBtroged k&eplors org cllsoISERMS ralgoomickide estrogen
phase of the ce

[ | cycle. Exanples of anti-mcrot .
2ageptos betp entagienisth gnd StEOZRB LeEPRF PEIG apeMIsty; F@f%@ﬂ%gﬁs include
nd vi i s of diterpenoids include,
%&FMZPQQ%%@hF?hﬁyggﬁ%§§'pagﬁitaxel and its anal og

docet axel . Exanples of vinca al kal oi ds include, but
are rGnRH mithgmhists, roféralid agathetes GuRACaaleguse, whish are drugs that

vi nor el bj n | ati num co j;pation conpl.ex

SORPISY ingki B PR, RIS A6 PRrEAEE 1 Il gp e plasme
A dVEontlibtfo Al AIndidifg Blradill emtiibiphgpessientofrgonadotrophin
tunor cells, undergo, aquation and for intL$- anq. el
isertreticat, Peefictrask GuRHianiegomsts inabads Ryauiay ofgxampls sgrorelix, Ganirelix.
bi ol ogi cal effects to the tunor. Exanples of platinum

coor djd]nﬁ[—ib l%g?rﬁ&gp L EXRStd Hgéag%gidebﬁ%dﬁﬁgtidiﬁt oft tH¥ AfEkal hormone

to, oxa I'n, cisplatin car bopl atin. Al kyl ating
AYMH Swaich srendrppaslet sqesenisitize GnRHnmogtasst P theypivitary gland at

g e L0 5 T LB i
g’ﬁ%i\gcﬁpw 3 teRubRirShicBeulafing SLurNOnimRephineofteiration and inhibition

at'e, am no, and hydroxyl grou

. gr fs. Such alkylatkgg )
- difsvapars fingtibwi Brefoted GDRB: ddonisteingindg tyowex|qf agple Buserelin

AR i G RBRRAE RS, Pt ore 1ot

cycl ophospham dé, nel phal an, and chl oranbucil; al kyl
sul fonates such as busul fan; nitrosoureas such as
carnustine; and triazenes such as dacarbazi ne.
Anti bi oti c chenot herapeuti c agents are non-phase

speci fic agents, which bind or intercalate wth DNA
Typical ly, such action results in stable DNA conpl exes

o o o .
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use but lead to suppression of LH and FSH with
| ong-termuse indicated for the treatnent prostatic

wa@anociossan and hor none dependent breast PCT/US2006/033686

carci noma. Si gnal transduction pathway inhibitors are
those inhibitors which block g inhibit a chemca
process whi ch evokes an intracellular change. As used
herein this change is cell proliferation, survival,
angi ogenesis or differentiation. Signal tranduction
inhibitors useful in the present invention include

i nhi bi‘Bdk énlabiterd sefprsde a compeindea peptidses a pretainythatdphibits the

- R ORI T R B g Sinalegp eyer s

ChAVASRIR,; biBMRidaN &/ é1Phafh &R g (AU effEé! PretSraBRCIRIEN S inhibited.
Several protein tyrosine kinases catal yse the
BkBshisaripoamiog agifl seirecthfdopinekinnsg shavaisg §8 &s identity to the

Pl RER P PR I BRI Bl 8 Rlor R

classified as receptor or non receptor kinases.

- RecéPiagesteyones rateptor nasddatarse (SPRNG)Te nDhangogssatra@ienseceptor, a

havi ng an extracel | ul ar |igand bi ndi domain, a
W%ﬁ@?rﬁbeaﬁ@%‘%ﬂ*&iyyﬂf TP XQCPIGES At UK 1SERRLOTgOR@rogesterone that
?%g? Fi)?fotél%ﬁfésihri@mgfer}@ﬁ%éu&foﬁ. SOYQIWGHosddtk bR receptor modulators
egul ation of cell growth and are soretines ternmed .
greovitugsf thet manr eavepagmsst, kntagmrisper gagiabr (mined)negaiftiedtagonist

tivati f f these ki i.e. I ant
AFhtE iBninernt o sue G tsroncRi el SR e gy vy of
QYA/hplexfipeRailon or nutation, has been shown to result

in uncontrolled cell growh. Accordingly, the aberrant

activity of such kinases has been |linked to malignhant,
ti ssdelif aopast obdhespIgsRNG dRNEntipm s I providect methad of treating and/or
ls . . .
FLOBRGE ERCRLRY 1 BnCRRC Rl LORPIREE AJRHDFAny F Bdeutically
gffestive dmeutndrofrac BOK dnhibEGERn EpteBirainembodiBédt the individual is a
| atel et derived growh factor receptor (PDGFR)
yaap feralendot hel i al growth factor receptor (VEGFR)
tyrosi ne kinase with inmunogl obulin-like and epi dernma
gr owt Iy, fAGEQIndN gL AYe dai@itids feldtés 20 ,a ind@hibd Pffieatid and/or
factor-1 receptor (I G-1), macrophage col ony
pravanting endgniesiesisy by sgqusytiial grrompiaed treafpant of hpynasiah syppressor

[ OWh . , e 3 :
Y QRIS TR RRMYS rdnfFAMALS sl fpe receor
P Osis,ag 8 0gen 1Beapesrahoduldtons) dlong with agIKkt inhibétot.or
receptors are under devel opnent and include |igand
ant agoni sts, anti bodi es,. [ yrosi ki nase .j nhi.bi.t ors,
ant | SEGHETGPE oM LEPiskdicnR o1 TR bcelly WiV atpypes can be
LEREIN QA &t aBRaGORRICA id IlsamBl e tha® bPWebtef Bk ke initial or previous
receptor function are described, for rnstance, in
Kaseh adthatistered, toEss. irdividual TReeondpar shbseqperd o@mlmstratlons can be

1Q(6).:.803-818; Shawer .et I . r

R T e R S e e P S
agrmbanrgeps” orNevo e are defligdttd dnosmpassake appearance of one or
Chenot her apy, Ed. Workman, Paul and Kerr, David, CRC

mraag §f gyopfoms o gRAPMetijossi ne ki nases, which are not

grow h factor receptor kinases are terned non-receptor

tyroghne i agRer tNORVeRGEP Fited Y8 AShBROKI JTas@fng $8fthetriosis-
h nt 1 nvention, which are targets or

in the prese ) )
peltied tifattilita e fesnadé camprisingstbp pdminigragion g6 2 thesaieytenlly effective
cSrc K, n,..Yes, .Jak, .cAbl.. FAK (E I eS|

iR R B e ol e B e R RS s
non-receptor kinases and agents which inhibit
non-receptor tyrosine kinase function are described in

Sinh, S. and Corey, SJ. , (1999) Journal of

Hemat ot herapy and Stem Cel|l Research 8 (5): 465 - 80;

and Bolen, J.B., Brugge, J.S., (1997) Annual Revi ew of

| munol ogy. 15: 371-404. SH2/ SH3 domai n bl ockers are

e a1 ~1 I~ o
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| nrcl one C225 EGFR specific anti body (see Geen, MC.
et al, Monoclonal Antibody Therapy for Solid Tunors,

W@200080362 eat . Rev., (2000), 26(4), 269- 286); PCT/US2006/033686

Herceptin(r) ErbB2 anti body (see Tyrosine Kinase

Signaling in Breast Cance ErbB Fam |y Receptor

Tyrosi ne Ki nases, Breast Cancer Res., 2000, 2(3),

176-183); and 2CB VEG-FR2 specific antibody (see

Brekken, R A et al, Selective Inhibition of VEGFR2

Activity by a Monocl onal Anti-VEG- Anti body Bl ocks

Tunordn Gpewmhodimem, dhe sequential oReambip@beRtment reginien minimizes the
- )....Recept or, ki.nase angi ogenesi's inhi bitors may

é?sggé?bs’r?&p%rgsem? e%[dH%mbeF eé?gﬂ@ 'tﬁ% htion. |nhibitors of

angi ogenesi s related VEGFR and TIE2 are di scussed

abovk forth aggar of the wegnalnvetiois camistsoin 4 phdrbiat@iial composition
both receptors are receptor tyrosine kinases). O her '
PRPEing 28 Ty mpebiipred hopmerahsiuppiessoh (Gt Rk antagonists, GnRH

n . e [ e

BTkt PGS Rhode R Rert b e, Eepigeen receptor

fitddelat@s)spt arphbymasitiellviancepgble dxeipiditnd to t he

l'igand; small nolecule inhibitors of integrin (al phav

bet a3 at_ will .inhibit.angiogenesjs: endostati nd ... .
g G ERPAPEhah etk AL EPOol Ty B ph Ik Mhibitor n
GRLMFdRE ofh hitdRathehifol HettRiatmed@8dbEpres@tiondf endometriosis.

i mrunot her apeuti ¢ regi nens may al so be useful in

conmbi nation with the conpounds of the invention.

Agentlde {&BY DIV epting p ap issdiherein shepld be ppdegstoog as partially or totally
RLLSE0S SuRbiiEo RN BRhEOES) 00,08 0HS §fhnpt

?on‘ol nat i on 1019 é)’t %e p?ieg’eﬁlf elvgll\%)é} t |ro§en(.) Ngn‘ogbﬁgb g?l%?ﬁecause(s) of
Bodonetfiasis.| y of proteins bl ock apoptosis. Upregul ation

of bcl-2 has therefore been |inked to chenoresistance.

St udies_have sh that the epidermal. grqwth fact.or .

(P Bt AT 0e d POGOROB O o ehar e GPedina il shat lesions

bAdgrdsy frdm SenightinfihinmaltisT REGLE respbhai e @b @Bd6@HIedM@dvention to

to downregul ate the expression of bcl-2 in tupors have

aaigRs t oracemplgtichhihoamoadiye tintespaigivar tesieasy that Prvebe upregulated

I ' ' | -2 antisense

S‘Fl{vgdgkﬁ%fl‘gg‘%sﬁgg&@gg Yoplrﬁglg%%lpat%%ﬁ%&l g‘ﬁa %t egi es using the

anti sense oligonucleotide strategy for bcl-2 are

di sci$hseforeninabe embSdiatens| the IKK @GhhibitorGmeplinterfere with survival

18;1812-1823 (2000); and Kitada S et al., Antisense

pabiwapin endomatriog’sy 1994) . Cel | cycl e signaling

inhibitors inhibit nolecules involved in the contro

of t hesigdlakpeey st tBe iféalidMretieRan danise if BASIER i1KkibH6) togétHer with a

their interaction cyclins control progression through .

haenegk seprsesser depl Gapdl entagpeisiso aeestc erapatasgninhibitors,
. : . Lt . . .

BRASADRL ROl ol SO SR GRTTAC Bhmhfcenical

ayepbleSeweiealini thei hiahofastued ofeh | medicdreersi fimathenge@nent and/or

under . devel gpnent ., For instance, exanples of cyclin

e feP&ﬁﬁ@@Q?&including CDK2, CDK4, and CDK6 and

inhibitors for the sane are described in, for

| NSt aRe Quse RPSANIKK iBhibRbr togdeRr v B-hof6Aal PafpBRksor (e.g. GnRH

10(2):21 5-230 (2000). In one enbodi nent, the nethods

efitagondstpr GaBHt agonisnt dremaenpriibisoradpiogesierons mgcoptprt medulators,

i [ I i.n, combi [ bt

AL GERh PR BB, P e A i i oty bt

ged tHeihoihordl RigpSA6sr) ) . The net hods and uses enpl oyi ng

t hese conbi nati ons may conprise the adm nistration of

t he conpound of the invention and the other

chenot herapeuti c/ anti - neopl astic agent either

sequentially in any order or sinmultaneously in

separate or conbi ned pharmaceuti cal conpositions. Wen

conbined in the sane forrmulation it will be

appreci ated that the two conpounds nust be stable and

conpati ble with each other and the other conponents of

T - T T |
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Lliter(s) mL mlliliter(s) nmL mcroliter(s) h hour(s)
mn mnute(s) O0C degrees Centigrade HCI hydrochloric

wa@edod/oB3kt di chl or omet hane MeOH net hanol Et OAc BCTYE2006/033686

acetate MgSO4 nagnesi um sul f at e NaHCO3 sodi um

bi car bonat e K2CO3 pot assi um cgr bonate Na SO4 sodi um

sulfate N nitrogen H2 hydrogen XANTPHOS

(4, 5- Bi s(di phenyl phosphi no) -9, 9-di met hyl xant hene) is a
commercial ly available catalyst, fromAldrich.

Reagents are commercially available or are epar ed
accoﬁdﬁeﬁgnthéswb%féae mé@n Lo geletes fo B Bpaplean IRK tohibitor, alone or in

E%hgﬁ:}ﬁ‘[n 1 ma a t e fﬁ r&ﬁrﬁ{%{t eldt llialfgr(]ilno %ﬁ (f?r the treatment of

Bhvlom&riois-raldtbdi mfm[ht}h yl) phenv
pet hyl k>xy) - 2-t hi ophenecarboxy late Step A - Methyl
5-nitro

1-[ 2A(nt gg]ﬁ%fgp%@{ I’i]}‘? )fﬁﬁ’éﬁﬁ% ]r61@}e§|t? %ysezof an IKK inhibitor for the

RhaphesesAReKsAt d A slurry of polymer-supported
tri phenyl phosphine (62.36 g, 2.21 mmol/g, 137.8 mmol)

in DCM( 1 .0 L) was stirred at roomtenperature for

10 nilnpegicularyehen sedamestiiesss-tbuedinferslity sontapsed o be treated or
d b
ggllgﬁﬂaﬁﬁblfg’ mﬁq{rg%t%ﬁrg;%gﬂ lﬂ CQ rg d BM(Lééa?l (gCQiVQQIugﬂan chorionic

gﬁﬂdd@gﬁpllslnt(bCGh duﬂeirﬁﬁﬁ@hcomﬁ)np r(DI—:I@ atl fcﬂhcﬂBaﬂiIh&Tatmg th:lone (FSH),
Huddl est on, gd M L.; Burkitt, our.nal,

of
@ﬁl@@naﬁggle*ag@m i 9F ilrhti)re@@?manim f@‘? § afgdnistered. Such
?rgoq@c% €s a? t&ft}(el oduction have been dfiscrlbed in the European Patent
trifluoronet rI phenyl ] et han ‘
Ayplitatioms [EP 160698 ER 211, &Qﬁgdd 152 820, 434. boxyl at e ( 31 73
g, 137.8 mmol). The react| on m xture was stirred at

room tenp ratu 25 h dthe I

v ougRemrpr b borheridoty b ORE ebe Rl b ¢oF 18 pinisered
Wasa Vigay eff rohfed ideliMilElordl ekt Bidanel (éh@@utﬁhéou@,l’ldltravenous
stirred at roomtenperature for 3 h. The mixture was

inteamuscaacansdnisgnaseldi e enmpssitmnsfargupl idmigsiasiongan taksghe form

\%géul%rl&ru?@%o% gﬁ@\%@%&?@ Q@I}”@%@R‘&f@&%%&e C-EDI neégftﬁbrw%ver the

oompoditiods @e presergedvar mﬂdmsage torers tb@aﬁ@ﬂtatefacbmreteaﬂzsngn @he term
concent r at ed ontg silica Purificati.o

b Btasa GRS b DB BEALSCHER SHES FUBPIR A/ a3k ggpecs for
‘iiufn%ﬁ @ij@f:ts Lhe o%ﬂe} |n%nﬁﬁ£f§’ ?éﬂaﬁl ks dbﬁjtahrﬁﬁ% Q'ﬂredeiéi‘ni(ﬂh\éa quantity of
abﬁvehnateﬂalaalm)qtedﬁofp@oc(uce tl]_el—desued:thﬁra@elmc) effert, 48 agsociation with a

l_f;%aibl% éwn%gdeué%l e>ic131ﬁn Jlﬂzéf_?l éasfge_k’_%orm%t 1n%luée prefilled,

?@é mhdkured affipates of Sfridges of the liquid compositions or pills, tablets capsules
-(trifluoronethyl)phenyl]ethyl}oxy)-2-

O t@plﬁeql@ém wmf selid WEPSftl%kIné&&h ppramosiiqng, the IKK inhibitor is
r

PSS, Pl B Bem, A BOMRE RNy LR i profiably from

|abmt Iptovabeunt 4(2% lﬂé]wgght%l %tlﬁthmmhﬁndercbmﬁarmuawhhcteim carriers
The |r c .aci.d rr. S, rred

Tathinsrone 3 bt e B el Bl ¥fberature of

50 OC. To the addition funnel was added a sol ution of

met hytliq@id ot P swdtable( fbr lokal -alindidistration may include a suitable aqueous or

(trlfluoronethyl)phenyl]ethyl}oxy) thlophenecarboxyl

@peaqt@eumelgc e gath1iiffep| spspending sl dispensing agentsyoplorgg flavors

%8 |ﬁ% in the addition funnel was then added

ropwse to the iron/acetic acid slurry at a rate such

that the internal tenperature was nmai ntai ned at <60 0C

(2.5 h total addition tinme). The reaction m xture was

cooled to roomtenperature, diluted with DCM (500 ni),

and then guenched by addition of 6 N sodi um hydroxi de

(750 nL) and saturated aqueous NaHCO (200 ni). The

entire mxture was then filtered through a pad of

Cellte to renove |nsoluble naterlal r|n3|ng the

AR A 7 AN — o N 1
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foll owed by boron trifluoride diethyl etherate (5.5
m _, 43.7 mol ). Boranepyridine conplex (4.1 m _, 4

waz2@70ewk) was then sl owy added drop wi se. ThBCT/US2006/033686

reaction was stirred 4 h at roomtenperature, then

cooled to 0 OC and quenched with MeOH (10 m _). The

m xture was concentrated under vacuum and the residue

taken up in toluene (200 nmL), then extracted with

aqueous 1 N sodi um hydroxide (3 x 100 nL). The

conmbi ned aqueous | ayers were adjusted to pH 1.0 b

addi Sebd f@fmf‘iznw %iehé”ﬁr examples ery wif't the Eiothn\mn(gsmgredlents or

ity g SAAB 50" 930 46" IRISERES BhPee, o

Tra@wmthtom gglatme éb.nEdicgne(nQ&%h adfstaidteortlaétbse, ﬁ@lﬁﬁﬁﬁté@dﬂr&@ag’tn’c such
ggt .yel ]| ow sol i g 1H NVR (400 MHz, DVBO- of e):
7111% §c1d1\%nmoge 50T gprn Plarchy a-lt@rlgarpqzs)uch AS ggagr@smlp_ﬁtearate a
( 1 (

%}éé%%t_l) s‘&g}% eap%HcBol?md—'al I—Slylﬁ%élxgl&ildrﬁ_'tzg)? O%rggcgréiﬁ% %‘g é{"@é&?’ aSJucrose or
pacgkharme @f aSlqvoyidg cagenetinhl ks Deppdrrmomhenethy| kalicyd&e,gor orange
97. 15 mml) and 3- (2, 2-dinethyl propanoyl)-1 .
- 3YYM€azol i di ne-2-thione (15.0 g, 73.89 mol), which
may be prepared in a manner anal ogous to the
|i t Bj@ftable dongredidhe £dappidaly Dasde tupeh SR<HbRS ts%“rﬁe saline or
1992, 33, 2L1L-2L1A), was stirred in toluene (670 nL
phosphgobufisredsgline qrhetherc bincidble sarissmknewpdpatharast. As above-

c te Vi 0
TR0 RAC TR0 P Sl HESUMELNy e Lo,
frbdllleﬁﬂsackahgmg Uggtwéen 085 1apeo, byvasdigiitgwitheths oleindindet Peing the
Col ol uene. F iltrate was then concentrated under
%eWI ¢ 6% by silica gel chromatography
eI uting with a gradient of 0-to-20% Et QAc/ hexanes to
gi veThd. QBogk- &e@%edofcdn%n&mgl ForlC O@ﬂanyncadﬁmﬁe&he% injectable
yellow oil. 1H NWMR (40 DMSO- Ck) : 11. 05
qMROOBItNS (de migrely Eepgse;natp@) Furthes r(lgterlqlpb as @v ag derocessing

éﬂﬁmt{l&s andBe 186 e |s_é%)o’u’c Ri Pt (5 of ge'#)zngt%n 8Pl'§a§'h7ace|zpti'cal Sciences,

zJe“Nl Rditior3- £04(0, r Matdko Pabkshing Couhfaany Hastsit) Pendsylvaniaal which s
te To a stirred, cooled (QC) solution of
mepRparaisd/hacinibyetseiss pivalate ( 1 1.1 1 g, 43.9

nmol ) and LAphenyl trifl uoronet hanesul foni m de (16.51

9, 4612 BARbindsoRM iﬁ@glgwmanvﬁ% Bt Ql‘ﬂni’mﬁgl‘éﬁ qn sustained release
/'V. LAdi i sopropyl et hyl am ne (15. The

foams tor Gronwaisstaingd redehsé drug@hmrry sazste@@CA dehgnptm crﬁrnprasentatlve

m t.enper at ur The reacti,on t hen concentr
thtned SHE TRty o eﬁsw AR, P CRPSRAM Bigrias i
REMirigPih 'SP ki nid- &b ighISdtendds. S-t O- 20%3 OAC/ hexanes to
give 16.87 g (99% of the title conpound as an off
white solid. 1H NVR (400 MHz, DMBO-Cf6) : 6 8.36 (d,
1H1 Fhe-dgfinigon pfj “pharmasenticglly apgeptable” ismsant g enoaypass any carrier,
é/hfc?S&%f ( cﬁ]) inteptced v@fh ef\f@&f%h?ss of }he bllg)lqgﬁce% activity of the active

, 2- di met hyl propanoyl ) oxy
mgtadmmln en@' Itl)aams nat]teSic (t§ (HeR)osl tq Wh(chnt sl aalmmlsetddy [F))pbpemnple for

xVy).t hi ophene carbo te

Hetpiab adeatont HOR cribiigh et Behigi dosage form for
Rijecabatia Yehidled such 88 sAMHR! )dexﬁ@gehydlutmn serum albumin and Ringer's
5-am no-3- ({ (1R)-1-[2-(tri fl uororrethyl)phenyl]ethyl}

glytyarhi ophene- 2- car boxyl ate (1.34 g, 3.88 mmol),
tetraki s(tri phenyl phosphi ne) pal | adi um (0) (150 ng,
0.13 mmol ),  triphenyl phosphine (68 ng, 0.26 mmol) and
K2CO3 (900 ny, 6.5 mmol) were stirred in toluene (5.2
m ) at 100 OC for 2 h, then cooled to room
tenperature and filtered through Celite, washing wth
Et OAc and DCM The filtrate was concentrated under
vacuum and purified by silica gel chromatography
eluting with a gradient of 5-to-25% Et OAc/ hexane to
glve 1 26 9 (8496 of the t|tIe conpound as a red 0|

R AN~ PN - N NN




vacuumto give 4.40 g (99% of the title conmpound as a
light yellow solid. 1H NWVR (400 M4z, DM5O-d6) : 6 8.58
W@ 3007089362 7. 99 (d, 1H, J = 7.87 Hz), 7.69- 7. 8RCT/IH2006/033686
3H), 7.51-7.58 (m 2H), 7.38 (s, 1H), 7.30 (d, 1H, J =
8.42), 5.96 (g, 1H J 6.10 &), 5.30 (t, 1H J =
5.77 Hz) 4.62 (d, 2H, J = 5.86 Hz), 3.83 (s, 3H), 1.65
(d, 3H, J = 6.23 Hz); MS (ESI): 477 [MtH +. Step H -
Met hyl 5-[6-(chloronethyl)- 1H benzi m dazol -
1-yl]-3- ({(1Rl 1-] 2-
(t 1 Oor prentpspl (Gn dnijaveaeysy Bl}hwsa)lt:WSopm@mewqaﬂwﬂ@@mtmmn IKK

IR Sl SO Pl litsnsigp.cinypipn gr ypppifzed powcer i
Rysodiafidh (Wlfh ﬁlpharmmehﬁgalll}/pd.’b@épthl}letﬂmﬁn}t@xly)léﬁibl@ Rlegn&vater, saline,
ﬁarboxyl and

#it lﬁﬂ%@rﬂ? 8% ﬁ’r‘ﬁ1 ﬁédlglieso%iab ma!lm@ll ispienicity {epcmansitolyioy chemical
Mﬁll@}d@eéj %SG%%&%S?ggkm dﬁle TI‘Prn?lﬁat@o o s%hg%@#}) corg%fmly used

react’i on was then hea £0 reflux and Stitr
technitiess, then cool ed to roomtenperature. The reaction

was diluted with DCM (400 nlL) and hal f saturated

Fnen T £ R b Hralit Sueia o SRR Y Fe L fhetion of

wang veliites, mcﬁrdlﬁga&s e GIAAKIBRbY, aﬁee@fﬁﬁnf er tﬁéaiﬁhh"é{f?llafd)@' IKK, any
uti n W a

purlfled by silica chromat o
Kuplesittotgxic agtivigy ladcbé(cﬂlﬁ éligﬁw@glhﬂ@r dhe éoqe af gdministration or
?‘%%@Wlﬁfz &Bﬁ}ggftf@%&gg%ound as a white solid. 1IH NWR
65 (s, 1H), 7.99 (d, 1H J =
7.87 Hz), 7.72-7.81 (m 3H), 7.69 (s, 1H, 7.54 (t,
1H A “-‘thé‘raﬁ@tidzlﬂy efiedtBre( dnodrt! id suclB thk2 )when. Bnipstered, the IKK

idbito? regiet h infitirion oF the Biolqgianl agh Ik i igegyelimimistered,
&t ﬁﬁ’glb or rﬂ\@ﬂﬂlé’ Hoses{t6 a%(lﬁ@{(qﬁﬁéltvtﬂiﬂl@aP?Héﬁéhlhng upon a variety of factor,

/ H benzi m dazol - 1-

’(nPNdfﬂguB% mﬁtlhmr)mhemqomphg p}qmgt)eshihc phietn of 2dwanisieatioh, patient
I QR I N —

Rnclrrent treatments, frequency of treatment and the effect desired. AdJustment and
-[2-(trifluor orretga/ phenyl ] et hyl } t hi ophene- 2-carb
@leaaow estaRjished desageriringes gre quu m‘t tth§/ Rbilibnelihese skilled, as

e Ed)s”}'n) VRS aRd dzﬁ dy;59 qﬁé{ﬁ%cfshbf) gmii i lr?] i rgge tl%eﬁ’ er%ié@ iof- eog 2[KK in an

he reaction was stirre
imdtviadad. OAc, washed with water (5x), brine, dried over
Na2SO4, concentrat ed under vacuum and purified by

il hy el uti it i.ent of
oLt T TR RO A BB R
title conpound as a vvhlte solid. M5 (ESI): 507 [ MtH] +.
Step J - 5-{6-[(Methyhthio) met hyl ] 1H benzi m dazol -
1-yl}-3-({(1R)- _3-[2-

(trifluoromethyR N eth

ide A mxture of Fh)l;;i\]

5-{6-[(nethy|thho t
R) -

i 0‘5hene 2- car boxam

X ﬁ Z|meazoI-1-yI}-3-({(1
1-[2-(trifluoronethyl)phenyl]ethyl}oxy)thi ophene-2-car
boxylate (144.0 ng, 0.28 mml) and 7N ammonia in MeOH
(18 Bhid, cohdifpufiddrar! disslosed dddWd 02/48171 ¢Figpdl eBigihigeeuticals Inc.),

S reactl n_flask. The flask was seal e t hen
WE!& ofic Geasthss HhrPasfispasx forg ghey trephaent| g kaujpimmas) digorders,
nflamBR0rY AT9REL A déE(ﬁova‘g%Msea@&%ﬁ%oﬁ?@&éds@@ sERRE ' cincer.
concentrated under vacuum then puriified by silica
gel chromatography, eluting with a 0-to-3% gradi ent of
MeOH DCM wi t h 1% ammoni um hydroxi de to give 130 ngy
(93% of the title conmpound as a white gold solid. 1H
NVR (400 MHz, DMSO-cfc): 8.49 (s, 1H), 7.93 (d, 1H, 'J
= 7.68 Hz), 7.85 (br s, 1H, 7.80-7.75 (m 2H), 7.69
(d, 1H, J = 8.23 Hz), 756 (t, 1H, J = 7.68 Hz), 7.39
(s, 1H), 7.29 (d, 1H, J 842 Hz) 7.1 5 (br s, 1H),

P ———.
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solid. M5 (ESI): 524 [M+H +. Exanple 2: 3-irn
[ ?H (2- Chl or ophenvhet hyl | oxy} - 5- ( 6-

w@ goeobosbsul f onyl ) met hyl 1-1 PCT/US2006/033686
Moenzi m dazol - 1-yl ) - 2-t hi ophenecarboxa nmide Step A
-Methyl 3-{[(1R)- 1-(2-chlorpphenyl)ethyl]oxy}-5-{6-

[ (et hyl thio)methyl]- 1H benzi m dazol - ,
1-yl }thi ophene- 2-carboxylate The title corrpound was
prepared from nethyl 5-[6-(chloronethyl)-
Hbenzi m dazol - 1 -yl]-3-{[(1 R -1

- ( 218 Bhidroopipenyds) mMydﬁdgjm)E}otﬂnuhr(h)e mdsich inclade ifs ysomees, pyodrugs
a%p{la&gagéﬁtge na ogﬁaﬂlsé s‘él?%tgx rggp the su’bst %grtltg ar:cla de?necp as follows:
3-{[(1R) - 1- ( 2- ChI orophenyl ) et hyl ] oxy}-5-{6-[ (et hyl thi

0) matihyd leithéoanZarfl dﬁzﬂéteroaryl optlonally substituted with one to four
1-yl }t hi ophene- 2- car boxam dg{ e title conpound was

spogtipanedinfiepsnientiyteglectzd fopuR);- 1- ( 2-

chI or ophenyl )ethyl]oxy}-5-{6-[(nmethylthio)nmethyl]-1
?gzz é -1- yl}thiophene-2-carboxylate by a

pro dlurg afal’ogous to Exanple 1, Route 1, Step J. 1H

NVR (400 MHz, DMsQd 6) : d 8.53 (s, 1H), 7.83 (s, 1H),

7. 71R%%is 68hér Wydrogehipr owd®alksll; 1H, J = 7.87 Hz),

745735(m3|—|) 7.29 (d, 1H, J = 8.42 Hz), 7.16-7.1

%I(—D S?g’[l?lﬁﬁ%%’ssﬁﬁséutggéw%l?)nﬁé% fo%é&tfsggfe@s’ wégl%%eﬂx substituent

iSUBP séme 01 dlfferent and is independently selected from the group cons1st1ng of
3-{[(1R)-1-(2-Chl or ophenyﬁ)) et hyl ] oxy}-5-{6- [(met hyl sul
Habogeh,) hywlromgt, Jower alkyl and lower alkoxy;

1H— benzi m dazol - 1- yI }- 2-t hi ophenecar boxani de The title

d from the group
3- 1 51 fhsf%ﬁ‘l; o ditt t and are independently selecte
&)‘nél@tﬂﬁf} mﬁkﬁhl mf@ﬁ%)% H@Ma@(i@é@&? 1-(CH,),C(=O)NR’R",

he am racegur g RO
H TS R EOI 51 %WNWMOWE‘A?&W SWN} R
1od 5. so7R%6r(eH BID,NE z(miLR ide taken
9&@9213% SIS -(CHDSOLRE: (STARDNE i) o
’(ogtthéﬁ—l)vﬁh?thdmﬁog% aom 18 Pr;hlchr tfm qrs ajtaghed tp fi’?“(as hdtetoéycle or |
mlH) 4.64-4.60 (m 2H), 2.90 (s,
%ﬁftm&eda‘?te(‘%cyc J = 6.41 Hz): MBS (ESI): 490 [ MH] +.
I nt ermedi at e Exarrple 3: Methyl 5-(6-bronp-1
A - beitzi i ¢aado beduriened ifdegembeytly selected from the group consisting of
2-t hi ophenecar boxyl at eSt ep

Balognbr GHEOTH. LOHEP 90| © ABW) gﬂ%{} »( plkogy, haloalkyl, ~acyloxy,
Qélﬁﬁiﬁzﬁig?tsﬁ)ﬂrﬁrﬁﬂkﬁ%f%h}ﬁlwyy |h]y@eé)x};a12y1t biyophbaRaed bgbk,ydlkylaryl

m Xt benzi nj dazol e (43. 78 .
gubstRiZed0 rma]k)ylalryi chl bc@f@yﬂo:{lkmlg L )subgitutsdded heterocycloalkyl,

Wﬁ%‘gr&y oaﬂé'? subg ‘é’lteSd n?kylheggoc%cMyi CE(OJd)@‘R@d @E(’O)R

f:f@g\ﬁ(&wg oxo- 2, 3-di hydr o= —U)\NR%R?lecar boxyl at e -SOCR®,
33.0 | Th t

FMR%hper aNR® gTOrgR%]en Nﬁ"eﬁr{ 3&'&?&?&126 6 Sgtéllgr%é?_&(éhﬁbow

éﬁ&@ﬁ mﬂgﬁgl (ﬁgﬁ%{iw 01??3 lélgé({\ggn gﬁlted or unsgbsumtle% heterﬁcycloalkyl

1@R8 td Qibstagedsdriunsetdtifutdtphetiylen quenched with MeOH and
poured into DCM and water. The aqueous | ayer was

extracted with i The conbi niGs

t hen Rglsr |Fcegd %lgearngﬁgzsﬁg theo 3R (OF a‘{l gtgren{’da% BB at 6Lt occurrence

g,gu g %a@aed @dnb tHel %&qgéﬂnsmﬁhgl foff Agdivigery alicyl, substituted alkyl,
0- 75 o gr adi ent of % Et QAc i n hexane/ hexane to

give 25.18 g (24% of the title conpound. M5 (ESI):

467 [ MrH| +. Step B - Met hyl 5-(6-brono-

1H benzl m dazol - 1-yl)-3-hydroxy- 2-

t hi ophenecar boxylate To a stirred sol uti

5-(6-bronmo-1 H benzi m dazol -1-yl)-3-{[(1 , 1-

hi

u
[
di met hyl et hyl) (di met hyl ) si |yl ] oxy}-2-thi ophenecar boxyl
ate (25.18 g, 53 9 mml) |n THF (540 O m_) was added

o ~~N N ~N N

i on of nethyl
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15

20

25

in 360 nL of acetone/water (3:1) was added
4- met hyl nor pholine N-oxide (5.1 g, 43.4 mmol) foll owed
W g002/05036Ei ght % sol uti on osmi um tetroxide i n PET/US2006/033686
nmet hyl - 2- propanol (10.0 nL, 0.8 mml). The reaction
was stirred at room tenperat §e for 18 h, then
guenched w th aqueous (saturated) sodiumsulfite. The
m xture was extracted with Et OAc (3x). The conbi ned
organi c |l ayers were washed with brine, dried over
MySO4, concentrated under vacuum and purified by
syl | mhstgeﬂed carylp ndkylgrydp bybstiaited iaﬂg/lamylt thegerdeytctoadlepl, substituted

radle 1% a ni ym. h rOX|d
Rstegecys ai#z P@%f@%@ﬁ% and pubsi B\tﬁ@&ﬁlf% <lerogyq ?%]ﬁﬂ
yel |l ow foam solid. 1H NWR (400 MHz, DVBO k): d 8.
( d der"RS ahdzRgltaﬂél ﬂdﬁétheﬁwﬁﬁ tl(edatoﬂa"ér adors Witichizhey are attached to
7.68 (m 3H), 2 (m H),736731(m
fznglahsteg@yelq or mlpstlmted laetqrocyerig 5.37 (t, 1H J = 3.66
Hz) 4.76-4.64 (m 2H), 3.83 (s, 3H),346342(m

St ep %hg %ﬂ}%’_%nf% o di Qi 9 4[:1'1_1'2 %r}_dF %n éﬁE%cga%%g?reLM tldtpendently

skteytell-fionf (HeRYreupl edridisting of 0, 1,2, 3 or 4; and c is at each occurrence 0, 1 or
trifluoronethyl)phenyl]et hoxy}t hi ophene- 2-car boxyl ate
o0 a solution of nethyl
5-[6-(1, 2-di hydroxyet hyl ) - 1H benzi m dazol -1-yl]-3- {(1
R) - 1In one embodlrnent of the 1nvent10n R is either a substituted or unsubstituted aryl
2-(trifl uor omet hyl ) phe ]et hoxy}t hi ophene- 2- car boxy .
Cbraheéer()arIB WﬁeIgR 38 S Sﬁlﬁﬁbg it is qubstitutedDENh Wie <t/ pIEHSubStituents

A7 DebplBRerBAPSY ngOL DR, 3€ 36 kgL P hapgen, sulfonyt

Maslfehdmiied w th vvater and Et OAc. The aqueous | ayer
was extracted with Et OAc (3x). The conbi ned organi c

| ayers were shed rine i ed

omC I ATOReE A REIET A B B URVE 1s F96S BEBRgY Spun sausisting
(2? ft %@R}E@{m%ﬁsﬁéﬁﬂd ng let‘?i |b@i%dfﬁ’x§ﬂ§fls ﬂilé}ﬂten}leHMgthlophenyl
@uddinfys, phihlyl, 81r@121y7 &Qa:(qh'l Mzoﬁazglyl 71mgia@¢iyl obgnzimidazolyl,

, %@o@ﬁbe%oté@qlgﬁ%qg@z@yl,(pgi‘agéﬁyl'l_tx)sotﬁ olérgéf}srpdagfggﬁ%ynmldmyl,
}B}l\t/ﬂ'i‘ﬂlyl"'tnaﬁtn pcﬁn&ﬁﬁ;ﬁ)@h‘cﬁmiﬁn}[l@ﬁd q&inbzdliﬂlyper azi n-
) et hyl 1H benzi m dazol - 1-yl}- 3-{(1R)-
1 [2 (trifluoroneth henyl ] et hox y}thlophege 2-C
yl at b1 angther smbpdigen g% IBYENEPLR t t iy substituted or unsu stltuted aryl,

1 R 2 Jubstituted aryl, the aryl
I?rt ﬁe?zﬁlﬁ%%lb%%ﬁ%??ﬁ eny%fta{éhgggy t{ﬂ 0 1é]ene % l(%arlb%f’(yleugte ° ey
s 5dbstibuted wah ohe ormbje sunbsﬁltﬁd:ﬁtytlﬁitpdrbak)me (5.72 m.,
62.3 mml) and acetic acid (2. 1 m., 37.4 mml) in

? Ir |Cg %{f«% gg nPNglﬁé d?ul%atétrﬁ% 3@9 is &% sglt\ﬁ%g halo g8l ¢ sulfonyl or

mn%id‘e[‘ed for 1.5 h, then aqueous 5% K2C(13 vvas added
until the pH was approx. 8. The m xture was then

diluted with EtQAc and water. The aqueous |ayer wa

ext r Fransthepemhodimontof thg }n"efﬁﬁ@l o Re»da]‘éf'r“gtﬁé‘?tgerl "é@]ﬂh&?
Mﬁro en cQSIIﬁecgval h@}'; 5% talleld X@ﬁbsh‘ﬁ%éﬁﬁ"unsubsututed nitrogen-
con rat ed under® vacuum and puritied by silica gel
c(hitaﬁrmg agn-apinysticdleteroayglenptefierably stlmstinged grladumﬁﬁutgd

wi.ith 1% amo roxide.to .
FOTPIG.. Hhettuled s CoRsUOIRE orserp gt STy Sqpubstiued
gﬁjrélﬂhnoh'?'l %tlﬁﬁ&poﬂ%ubs@e@@ 189lidi 18Su5§t1t(1fed olltﬁlsubstltuted

= 7.87 Hz), 0-7.6 m 3H), %
pﬂplend]my&l yutg*gtupqi)or unsut(stltlged Iqu}oplpergglw sggst(tﬁﬁed @H)msu stituted
5.97 (g, 1H, J = 6.16 Hz), 3.83 (S, 3H), 3.55 (s, 2H)
12.45-2.20 (m 8H), 2.13 (s, 3H), 1.66 (d, 3H, J =
6.04 Hz); MS (ESI): 559 [M+H] +. Step F -
5-{6-[ (4- Met hyl pi perazi n- 1-yl)nethyl J-
1H benzi m dazol - 1-yl}-3-{(1R)-
1-[2-(trifluoronethyl)phenyl]ethoxy}thi ophene-2-carbox



pyridi ni um p-tol uene sul fonate (95.0 ng, 0.38 mol),

5% by wei ght platinumon carbon (sulfided) (740 ng,
w@2d09/08036t ) and trinethylorthoformate (40 m ) PCT82006/033686

flask was purged with N2 (gas) vacuum (3x), then with

H2 (gas) /vacuum (3x). H2 gag,was then applied at 50

psi for 3 h. The reaction m xture was then filtered

through Celite, washing the solids with Et OAc and DCM

The filtrate was then concentrated under vacuumto

1.92 g (100% of the title conpound as a |light yellow

Figeamisg) substithtdd NvRagubSitutdzhonobperazkiyl, subgitdted psynsubjtituted

b, el A o B A
. i . i
@é%&éﬁ%%ﬂ&gd%&?y(rémiﬁg 1, Z%ﬁggeﬁﬁﬂgﬁ)ﬁmge(ggX&glldlg% |
stib@fiuted or Gidibshituted tigzokdinyl, webstinge] or wwbsmwtpqg ndolipdy
s,?bé;;t)'}{_%@?){ %?s?}%tgut%g [E’srf?ﬁ‘d%iin%f'éubo%%'tew 288 stituted
tefeatybtddRRRRY IO shphemud betdyubdtanyd terahidropbeuindaryboxy|

ateTo a stirred solution of nethyl

5-(6- t hyl t hy] v}-1 Hbenzimd -

S Pyt B endaR® ke iopah e A SHFREES B 1 Y Bich fhey g ftached
fofm BNLERA a(frb%%ﬂb@{iﬁt&i& r%zrir%qu‘, di fsipstRAded b8t Clhsubstituted

usi ng procedure anal ogous to Ex e 3, Route 2, Step |
Sperd@infibomarstihstituted of uisEBstiEd Hobolinyl, hessubddated iNperazinyl,

HCl | ter (65 niL,. 65.0 1) ... T ' Lt

SRR, BT3B 6T SHhEt oM 73 SOTHURO BT ey more
5@8@1&% SRl YeRw,. The reaction was poured into DCM

(o8 ity

and water added (100 nmi). The m xture was

neutralized to pH 7 by addition of aqu,eouli%ésaturat lami
NaHCPRferatly, adhesogsbstiziyied. hes shbrbifieak s ad e amino,

) ..and Et QAc . .¢.0nbi ned organic | ayers were
%‘%?18@%\9@5’%5‘&, cgﬁgieb%{l?]g?fgd under vacuum and
chr omat ogr aphed on silica gel (120 g), elyting with a
10- t or 60Sbcgiladirmatt of tHet DAehtivex Rie Rooand W aeohysirpgemogand the

of the title conmpound as | i.ght. sal col ored foam
eqgnpeynds of %Wymn%ﬁrz&wrﬁ%éw@%?%m‘g@-ez (s, 1H1
8.41 (s, 1H), 8.00 (d, 1H, J = 7.87 Hz), 7.80-7.71 (m
2H), 7.56-7.51 (m 2H), 7.38 (s, 1HQ 7.05 (d, 1H J =
2.01 Hz), 6.81 (dd, 1H J = 8.70 and|2.145Hz) 5.95 (m
1H), 3.83 (s, 3H), 1. g, 3 6°R3 Hz); MS
(ESI): 463 [MH] +. Stlbp E - M 3- (L 1R) - ()
1-[2-(trifluorone ﬂe Ryt } oxy) - 5- ( 6-
{[(trifluoromethyl)sul fonyl doxy}-1H benzi m dazol - 1-yl)
- 2-t hi ophenecar boxyl ateTo a stirred, cooled (0 0C

solution of nethyl 5-(6-hydroxy-1 H benzinidazol -1-

yl ) - 3a ( fbre specific embodiment of the invention, R' is a phenyl optionally

SrBBIg SR AT B SRIRIR Pl afy) -2 R ophene

n- phenyl trifl uoromet hane sul fonam de (2.06 g, 5.76
nmmol) in DCM (30 m ) was added dii sopropyl et hyl am ne
(2.0 mM_, 11.5 nmol ). The reaction was jal | oped to warm
to roomtenperature and ' "NThe reaction

m xture was then concentjfated und acuulga and(iin)

chr omat ogr aphed o N T G g), eludting wwth a
5-t0-40% gr adi t OAc/ hexidne to give 3.12 g (98%
of the title conp as a light yellow solid. 1H NWR
(400 MHz, DMSO- k): d 8.76 (s, 1H18.01-7.94 (m 2H),
7.80- 7.70 (m 3H), 7.56-7.43 (m 3H), 5.98 (g, 1H, J
= 6.10 Hz), 3.84 (s, 3H), 1.65 (d, 3H, J = 6.22 Hz);
M5 (ESI): 595 [MtHl +. Step F - 3-{(1R)-
1-[2-(Trifluoronethyl)phenyl]ethoxy}-5-(6-vinyl-1Hbenz
i m dazol - 1-yl)thi ophene-2-carboxylate To a m xture of
methyl 3-({(1 R -1
-[2-(trifluoronethyl)phenyl]ethyl}oxy)-5-(6-
{[(trifluoronethyl)sul fonyl]oxy}-1H benzi m dazol -1-yl)

. o o o, NN SN 11" £ a
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prepared in a manner anal ogous to the literature
procedure (Katritzky, AR ; X e, L. Tetrahedron

wWhetwess61996, 37, 347-350), trimethyl orthof oPOBUS2006/033686

11.4 m, 104 mol ), and yP-tol uenesul fonic acid

hydrate (329 ng, 1.73 mmol) ijp MeCH (69 nl) was

refluxed for 3 h. The reaction was then quenched by
addi ti on of saturated aqueous ammoni um hydroxi de (1

nm.) and concentrated onto silica gel. Purification by

col um chromat ography (10 to 25% Et OAc: hexanes) .

pr ovindeill 8 fiifhey epd@Wmett of ke iriventéong Gpis b dheaparg position of the

3 s, aeppresghigs bpane flpving il 1y & o5 ©

Met hyl

5- ({5-fbi s(net hyl oxy) nmet hyl ] -2-nitroghenyl } am no) - 3- ({
(1R) - 1- R®
[2-(trifluoromethyl)phenyiy eth -2t hi ophenecar bo
xylate A sol ution of {|ris(|di be den$§£etoqan

di pal I adi um( O A0~ & ,

9, 9-di net hyl - 4, 5(di phenyd phosphi no) xant hene (162

ng, 0.280 mel)ys\ @t hyl 5-amino-3-({(1 RA

-[2-(trif|u5§onet yl) phenyl ] et hyl } oxy) - 2-

t hi ophenecar boxylate (2.31 g, 6.69 nmmol),

4- [ b b G fonlintht bANRsFRARIA(nE défivatives

g, - ouEuTE e R ot o b O R dES

Bol ) i1(41{44[4d{4ehlom-piRmyltyrinedingt-ploariee]-henzeyl }-piperazin-1-yl)-

round- bottom fl ask under N2. The fl ask was evacuat ed
H9Efilled three times with N2 and then stirred at

60 OC for 16 h. The reaction m xture was then dil uted

Wi t hrhebyainses of ub@pofaBbMigrmand @p(yris dasceibed it aetail in WO
silica Purification hy colum chromat ography (5

el .
034657))6(%igge\1m@@1)t10§§&%-)ded 2.79 g (81% of the
title conpound as a red foam 1H NWR (300 MHz, CDCl 3):
d 9.£3 K&KMhhi HMd assh6Wn in Formula
(. Sy Spbdineg e Hgghibibe sy B oot ax
BV YN Butlse et BHX20®)¥3 (g, 1H, J = 6.2 Hz), 3.88 (s, 3H),
34 (s, 1H), 3.31 (s, 3H), 3.28 (s, 3H), 1.72 (d, 3H
6.2 Hz); M5 (ESI): 541 [MtH +. Step C - Met hyl
6-[bis(nethy|oxy)nethyvg;L¢+benzinidazol-

[}-3-({(1R) - 1- '
(trifluoromet phen Niﬁff&l}oxy)-z-thiophenecarbo
et hyl :
hyl -2-n|troqﬁﬁgyl}an1no)-3-

I

ateTo a sol uti o
{5-[ bi s(nmet hyl ox

. NT N7 N7 .
[t)-1-[2-(trifluoromethyl)pheryl]ethyl}oxyfVE-thi ophen
ecar boxylate (2.71 g, 5.01 nmmol) in trinethyl
orthoformate (50 nL) in a Fischer-Porter bottle was |
addeth pyothatienibodinient del&kKembititonmag b Brempgundasgpwn in Formula
nmol ) and sul f] _platinumon carbon (5 wt% Pt, 977
&¥D<§b2@@nﬁHﬂK5&§6: The mixture was hydrogenated on a
Fi scher-Porter hydrogenati on apparatus at 50 psi of
hydrogen until the uptake of hydrogen had ceased (17
h). The reaction mxture was filtered through a
sintered glass filter to renove the catal yst, washing
with DCM (75 nL). The eluant was concentrated to
afford 2.61 g (100% of the crude title conpound as an
orange oil, which was carried on to the next step
wi t hout purification. M5 (ESI): 521 [MtH +. Step D -
Met hyl 5-(6-fornyl- /H benzimdazol- 1-yl)-3-({(1R) -
1-[ 2-
(trifluoromethyl)phenyl]ethyl}oxy)-2-thi ophenecarboxyl
ate To a solution of crude nethyl
5-{6-[ bi s(net hyl oxy) net hyl ] -1 Moenzi m dazol - 1-
yl}-3-({(1/ |
)-1-[2-(trifluoronethyl)phenyl]ethyl}oxy)-2-thi ophenec
arboxylate (2.61 g, 5.01 mmol) (from Step C, above) in

e .

3
J
5
1
[
X
5
(

A~ T L A
[EEY

2
y
{



A stirred m xture of nethyl 5-[(2-am no-5-{[(2, 2-
di met hyl pr opanoyl ) oxy] net hyl } phenyl ) am no] - 3-{[ (1R) - 1-

W@ 2607080362 ophenyl ) et hyl ] oxy} - 2-t hi ophenecar boxptBU82006/033686

(5.45 g, 10.5 mmol), pyridinium p-toluene sul fonate
(265 ng, 1.0 nmmol) and triethylorthoformate (15 nl)
was heated to 40 OC for 1 h, then cooled to room
tenperature. The entire mxture was poured onto a
silica gel cartridge (25 g) and purified by silica ge
chr omat ogr aphy (120 g), eluting with 100% hexanes for
10 min, then a 0-to-10% Et CAc/hexane gradient to give
4.71 g (85% of the title c ound as a yell ow solid.
MS (ESI): 527 [MtH +. Step[D Methyl 3-{[(1R) -
1- (2-chl orophenyl )ethyl]a [6 (hydr oxynet hyl ) -
1H—benzinidazol-1-y|]-HNthidﬂhenecarboxylateThe title
conmpound was prepared flromnethyl 3-{[(1R)-1-(2-
chl orophenyl ) et h N 6-{[ (2, 2-di net hyl propanoyl )
oxy] met hyl } - 1Hbenzi m dazol|-
1-yl)-2-thiophen ét
to Exanple 1, Route 1, ep
Step E - Methyl 5-[6-(chloro
1-yl]~3-{[ (1R - 1-(2-
chl orophenyl ) et hyl ] oxy} - 2-t hi ophenecar boxyl ate The
tit11g aaemBodIBbdaentthe PEK G6hibit@mavEldwy tondpdunl bRshdwi{ @r Formula
chloro henyl)eth%%]oxy} 5-[6- (hydroxynet hyl )-1

be(hiidashignes al 2)- 2- thiophenecarboxyl ate by a
procedure anal ogous to Exanple 1, Route 1, Step H M5
(ESI): 461 [M+H +. Step F -
Vet hyt 3-{[ (1R) - 1- ( 2-
met hyl pi perazi n- 1- ' hy 2
1-yl }t hi ophene- 2- car box a—stirred m xture of
met hyl 5-[6-(chlg M-Qenzi m dazol - 1-yl ] - 3-
{[(1R)-1-(2-chl ojoph&nyl ) et hyl Hoxy} - 2- t hi gﬁ{enecarboxy
late (150 nmg, O.N32 I NHi oxane (1 ) was
added n-net hyl pi perazi ng (55 ulL, O0.49 nnDI) and
triethylamne (136 uL, Q.97 nmol). The reaction was
then heated at 45 OC for 18 h, cooled to room
tenperature and concentrated under vacuum The residue

aquelglI 31 g%gb lgle?ﬁgﬁl SRy algltrgerdn %d?%@é?@&%ﬂowﬂh%omula |

p@m@rm@ﬂoxm@anlgayﬁyers were washed with brine, dried
over MgSO4, concentrated under vacuum and

chronatographed on silica gel (4 g), eluting mrth a
0-to-10%gra of MeOH/ DCM w th 1% amoni um
hydr oxi de, t 123 my H2% of the title conpound
as a light y >

- 3-{[(1R)-
1- (2- Chl or ophenyl ) et hyl ] pxy} - &
1- yl)nmsthylj- 1H benzi m dazol -
1-yl }t hi ophene- 2- car boxaht
prepared from net hyl 3- {[(
chl orophenyl ) et hyl ] oxy}-5 et hyl|pi perazin-1-yl)
met hyl ] -1 Hbenzi m dazol - éﬁy Lap

by a procedure anal ogous Exa 3
F. 1H NMR (400 MHz, DMBO d6): 8.52 (¢

a procedure anal ogous
(ESI): (¢fA3 [ MrH| +.
yl)- 1H benzi m dazol -

), 7.83 (s,
1H), 7.69 (d, 2H, J = 8.24 Hz), 7.51-7-384 (m 4H),
7.28 (d, 1H, J = 8.24 Hz), 7.16-7.1 1 (m 2H), 5.98
(q, 1H, J = 6.35 Hz), 3.55 (s, 2H), 2.42-2.22 (m 8H),
2.13 (s, 3H), 1.72 (d, 3H, J = 6.23 Hz): MS (ESI): 510

[ MtHf . I nternedi ate Exanple 4: Mt hyl
3-ir(1RM (2-chl or ophenvhet hv poxy}-5-(6- hvdroxy-|I
Moenzi m dazol -i - vD*-t hi ophenecar bo xvl ateStep A -
2-Brono-4- ({[ 4- (net hyl oxy) phenyl ] net hyl } oxy) -
1-nitrobenzene 2-Brono-4-fluoro-1 -nitrobenzene (20. 0
g, 90.9 muol) and 4-net hoxybenzyl al cohol (22.7 ni,
182 mmol ) were dissolved in DCM (400 m ) with
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(et hyl oxy) phenyl ] net hyl } oxy) -/ H benzi m dazol -
1-yl]-2-thi ophenecarboxyl ate Met hyl

w24 d3@at no- 5- ({[ 4- (et hyl oxy) phenyl ] met hyl } org¥/phmng/b33686

]am no}-3- {[(1

/i)-1-(2-chl orophenyl)-ethyl]gxy}-2-thi ophenecarboxyl a

te was dissolved in trinmethyl orthoformate (100 m .)

and diethyl ether (100 nL) with stirring. Pyridinium

p-t ol uenesul fonate (0.601 g, 2.39 mMmmvl) was added in a

single portion. The reaction was stirred for 2.5 h and

quenbhawtliey embediati thedKKoihibitoetmhy baaicompound as shown in Formula
oxi The m xture was concentrated and

é@@ﬁ?‘l‘%‘ ebeé JI‘X%ﬂ(é'{)l:fgd_hromat ography to afford 25.45 g

(97% over 2 steps) of the title conmpound. 1H NWVR (400

MHz, CDCI3) : 5 8.47 HsN 1H), 7.71 (dd, 1H, J = 1.6,

8.2 Hz), 7.63 (d, 1H, 0 Hz), 7.43-7.08 (m 7H),

7.00 (dd, 1H, J —H2N4 8/8 6,96-6.90 (m 2H),

5.97 (q, 1H, J 624 ) BN 2H, (XB = 17.1 Hz,

JAB = 11.3 Hz), 380 s, \73 s, 3H), 1.60 (d,

3H, J = 6.4 Hz). Ste@E - Methyl"3S{[(1R)-

1- (2-chl orophenyl ) et hyl ] oxy} - 5- (6- hydr oxy-/ Hbenzi m daz

ol - 1-yl)-2-thiophenecarboxylate Methyl 3-{[(1 R)

- ( 2- bhinothep Rahgdimenhibe][BXKyinhibitpemey paa @ﬁ@phwd)aqs}lpwemwonnula

: kjé)e@%’#%azg‘@qqsg)lj] ?Wf%pﬁ}é%géjgr)ooxyl ate (25.45 g,

46. 4mol ) was di ssolved in DCM (120 nL) and cooled to
0 OCwith stirring. Trifldtoacetic acid (40.0 nmL, 519
nmol ) was added dropwi se |a addi tion funnel. The
reaction was stirred _f0r ¥ h and sodi um hyXjoxi de
(20.0 g, 500 Mol ) i wat ep 20 m_) was added
dropw se vi a addi ti ga_f unnel e/pR~of the m xture
was then adj usted,No nd\htras Wi t R
solution. The react| on fhas pour ed 0 aFseparatory
funnel, and the |l ayers were separated. The aqueous
| ayer was washed with Et QAc. The conbi ned organic

| ayegs, Wl gfﬁ'iab&i%e?ﬁ’ﬁfe I S@zbltt)f Wb ng’c]piﬁlgglﬁnd as shown in Formula

concentrated i n vacuo. I cati on
¢XhdBattegetap Y0 or ded 14.86 g (75% of the title
conpound. 1H NWVR (400 MHz, CDCIS) :d 9.62 (s, 1H),
8.45 (s, 1H), 7.74 (dd, % =1.7, 7.7 Hz), 7.53 (d,
1H, J = 8.8 H), 7467N8(m 3H), 7.32 (m 1H), 7.08
(d, 1H, J = 2.2 Hz)QO=BA79 (dd, 1H, J = 2.2, 8.6 Hz),
5.94 (g, 1H, J = 2 Hz \ 3H), 1.60 (d, 3H, J
= 6.2 Hz). Inter |ate 0

5- (6- hydr oxy- i -3-({I(1 R)-

1-f2- (trlfluorozrrethy ¢ - N hiephenecarb
oxylate Step A - Met hyl
5-{[ 5- ({[ 4- (et hyl oxy) phenyl ] net hyl } oxy) - 2-

ni trophgnyl ] am no}-3-({(1R)-1-[2-(trifluoron@ihyl)phen
yl ] et hyl }oxy) - 2- thi ophenecarboxyl ate The titIe

conmpound was prepared from met hyl 5-am no- 3-(
/ ) 11 another embodiment the IKK inhibitor may be a compoun as shown in Formula

Ih)gmo(%{]@g%l)x{%n% Ny et f Iayl } oxy) - 2-t hi ophene

2-brono-4-({[ 4- (nmet hyl oxy) phenyl ] net hyl } oxy) -1
-nitrobenzene by a procedure anal ogous to Internediate
Exanple 4, Step B. M5 (ESI): 603 [ MtH +. Step B -

Met hyl ,

5-{[ 2-am no-5- ({[ 4- (et hyl oxy) phenyl ] net hyl } oxy)
phenyl ] am no}-3-({(1R)-1-[2-(trifluoronethyl)phenyl]et
hyl } oxy) - 2- t hi ophenecarboxyl ate The title conpound
was prepared from methyl 5-{[5-({[4-

(met hyl oxy) phenyl ] met hyl } oxy) - 2- ni-.t r ophenyl ] am no} - 3- (
{{2/7)-1-[ 2-

(trifluoromethyl)phenyl]ethyl}oxy)-2-thi ophenecar boxyl
ate by a procedure analogous to Internedlate Exanple

~ - — o~ ~




pi peri di necarboxylate (1.84 g, froma different batch
usi ng procedure anal ogous to Exanple 5, Step A 2.85
wonw)p30sas di ssolved in 30 nL of DCM wit h stirpPCTySzNE033686
cooled to O OC. Trifluoroacetic acid (10.0 niL, 130
mmol ) was added dropw se via,addition funnel. The
reaction was stirred for 1h, and 2 N sodi um hydroxi de
solution (60 nm.) was added dropw se via addition
funnel . Saturated aqueous NaHCO3 sol ution was used to
adjust the pH to basic. Them xture was poured into a
separ at or ) t he Iayers were separated. The.
aqueous I{a was ¢d once wi DCM and once with

di et hyl Th ) Qr ga c were dried
over MgSO4™Ti | tNered a'%itiggﬁﬂr—ﬁvacuo (XI)
Purification by [flas : ovy ed137g
(88% of the tithe, cONy . NVR (4N :

: d 8.42 (s, 1H), [.951(d, :79Hz 778767

(m 2H),761(gj I_gl 761(m 1H), 7.30
(s, 1H. 7.05 (§ 10O 6.97 (dd, J = 8.8,
2.2 Hz, 1H), 5.96 (q, J :61 Hz, "1H), 4.41 (m 1H),
3.80 (s, 3H), 2.97-2.88 (m 2H), 2.59-2.49 (m 2H),
1.92-1.83 (m 2H), 1.63 (d, J = 6.1 Hz, 3H), 1.51-1.38
(m 2H). M5 nfz546 (Mtl). Step C -

5-1 [ ?"gﬁépﬂ;d‘ﬁ? [ovEihtidH Withdovl bk DRRELEE B8Rl exdmyld wdidh{ié 2H) intended

{otbrei lithiiog dmanyhyay. phenyl | et hyl }oxy) - 2- t hi ophenecar boxam
i de Methyl 5-[6-(4-piperidinyloxy)-1

Xgﬁﬂléum dazol -1-yl]-3-({(1 R -1-[2-

1 or onet hyl ) phenyl ] et hyl } oxy) - 2- t hi ophenecar boxyl
ate (0.154 g, 0.282 mmol) was dissolved in 7 N ammoni a
EraiupleH : M&deds fotk enddddketfiosistol ) in a seal ed tube and
heated to 80 OC for 2 days. The reaction was cooled to

omte ur e., and conce r.a [V
FFPEEa DRk PTG, en DI Bhr ARy IF PP in g podels of
(R K et@bsid he title compound. 1H NWVR (400 MHz, DI\/ISO’\
6) d 8.34 (s, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.81 (br
s, 1H), 7.78-7.70 (m 2H), 7.61 (d, J = 8.4 Hz, 1H),
"7.53 (m 1H), 7.12 (br s, 1H), 7.03 (s, 1H), 7.00-6.93

. 2 Hz, 1 4. 44 1
11 Tytkiddsecte 0-2 61 |(_|)m 2H) (1m96 |i|)86(m

/ 27] fégir?z”l\ﬁ%f)t&dg(s ﬁuﬁaﬁ%nd%ﬁ% 1oﬁc é&ISI(IZﬁﬁvJeFB uth)(ZeMogel et al

20@) CTheeogie rgwetteh@ytcﬂﬁms} m&eﬁlﬁ}risér 1@ I’Iﬂ)ﬁ?u than )hlavxx pyeviously been

Hbenzi m dazol - yl 1-2-1 hi oPHenecar oxamide S g) EA‘
geported to be elevated in the peritoneal fluid of endometriotic patlent ndometriotic

JI%? yFIs we/re elvilded &in TR fol i dad el QRPERM N EH Y theasured

ff&ﬂ?é ?yds@m)&a}mqsm 0--8-ahBilESy rrhegewymmsrwaaz;uantemya by Meso
(0).¢

Q) ol areceo St e ML S bk epploying sandvih
I%o%n%fdﬁtﬁg 36,9 bs %) vl r&hﬂﬁ&fgé‘sefo?rlﬁ%ﬁtaé nd z}l\Q@SE We’l‘e &Potted to
r'i pheny phosbhlne .6 nmol ), and

Imdatiry | a4 tHiged cpokings fin phe iseting evell. bl ythze ecytokinggarg, increased in

9.34 mmol ) were dissol ved ) wth stirring

AFFRORYIP é‘bffetr%f‘tf@n‘t?@tratE?I}@ch I%r%(fﬁﬂéar boxylate ( 1

.84 nmL, 9.35 nmol) was added dropwi se via syringe. The

rli‘?@ec&lf@fenf!‘ﬁé{( ﬁﬂhﬁlfcﬁ‘@ whkRiused iﬂhﬁﬂd:y@dldu%’@%rés@mwalﬂr(ﬁi@lloro -9H-
rre

roomtenperature. The reaction was sti for 4 d
ddseratediney - nédotingmidgepn inhilitor o€ frmple VAP, f{fd 41{4-Chloro-phenyl)-
chr omat ography afforded the title conpound along with

smal | amounts of inpurity. 1H NVMR (400 MHz, DVBO-k): d
8.47 (s, 1H), 7.70 (dd, 1H, J = 1.6, 7.7 Hz), 7.64 (d,

1H, J = 8.8 Hz), 7.44-7.37 (m 2H), 7.34 (S, 1H1 7.31

(m 1H), 7.15 (d, 1H, J = 2.4 Hz), 7.01 (dd, 1H, J =

2.2, 8.8 Hz), 5.97 (q, 1H, J = 6.2 Hz), 4.59 (m 1H),

3.80 (s, 3H), 3.65-3.56 (m 2H) 3.27-3.14 (m 2H),

A ~NrN oA A ~ o~
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| ayers were dried over MpSH4, filtered, and
concentrated in vacuo. Purification by flash

wa boogaiseyr aphy afforded 0.150 g (73% of the PCT/082006/033686

conmpound. 1H NWMR (400 MHz, DVMSO k): d 8.43 (s,

1H)17.96 (d, J = 7.7 Hz, 1H), 0l 78-7.68 (m 2H), 7.62

(d, J = 9.0 Hz, 1H), 751(m 1H) 7.32 (s, 1H), 7.06

(br s, 1H, 6.98 (m 1H), 5.97 (q, J = 6.0 Hz, 1H),
4.41 (m 1H), 3.80 (s, 3H), 3.26 (s, 3H), 2.52-2. 43

(m 2H), 2.27-2.11 (m 2H), 1.98-1 .85 (m 2H),
mymaldln@wl@mnomen }-pipeadin- Uykméttendde, - 3HY4-[MpH-CESI)-phenyl)-

Bl 2R P BTt Cavpmostud-Pinerasimed il mabanone, {4-(4-

4-Chior@phddy)Ryrindidin-2-yl h 4- -1-
[Q‘Z (tri ? I ﬁgr)?n}g% hylnéﬁpr}],ear?;/m?]e% ﬁ;lrl}o[xyf ethox |e(§%}ﬁ)eﬁl ggrz lno vl

wstiagenavet hgnd 5- { 6= {#-[AedHlono-phiepd mdrlnuydlyl@(xl]amilno}benzoyl}

plobiaR Lo THLIRGH 07 Sl B uste st hevspnce of a

fikel ¢dhcdiBation oF. mﬂamhg/ 1S IKIS QhiBEOrs raoZe-&é;@HH@ﬂ'yaolocked
in MeOH (12.0 . nL, 84.0 mmol) in a seal ed tube and

piaking secyetim. dehibignrs ] b& thampelves isbnotecausd oy sigficant leffdct on the

{gﬁ?l%l | ca’f I '0h ?%%t ?r}hel% Orrlgr#onc ag)éfr 8& ﬁﬂo%lff"?% %“Omﬂiﬁ%ﬁdg cytokine
§R6bn &y KliBad bﬁdoﬁle@@@mpéﬂl‘lg By *ﬂl%g)(_glgqm:ath%C?nﬂammatory

k):d835$ I-g d, J =11
gytokipgs aspogigted Wil (emlorgq-qylosw] cen by, @101(1[5@11}2 l-m)hlbnz:dlemd( thps these

B ey R %%&%@at?ﬁ&dgmgﬁ s’ 21, 2.23°2.1

1(m2H)1217 s, 1.94-1 .84 (m 2H), 1.73 (d, J

Exa@nple H2; MMdusé’Moﬂel 57 (m 2H) M5 (ESI): 545
[ MtH] +. Exanpl e 8: 3- {[(1 R 1-(2-Chloro rhenv

oo DR oS G b e B b iice o establish

et diydas3(BlundRran et al 2002). In brlef endometrial biopsies obtained from
1- (2 chlorophenyl)ethyl]ox é [ (1- et hyl -"4-
IEﬂI‘g)@ ive qqx;qe}so)@y]ﬁ'orm e@@mgtrm“ugamﬂents were cut into small pieces and

|
(%ng&ﬂ}f %ﬁt-tﬁgh?or op eny?%%%ﬂn oxy#' g‘re[aged{ Eigsﬁe%e‘?’?rﬁ i iclsg either
subedtatdoaslyi oF Ciaﬁ’a]i)eﬂtdney]l)} 1ﬁ’eot olvaebefteal Pody |dice with estradiol
R Ui 2Lt PEiriRoier (cGtop BeFomeDikgi i) dealap m animals.
T&ﬁtﬂﬁ:‘nﬂ %\hﬂileélﬁ{é? pkdheQéfondlor Iﬁff/‘iﬂlﬁblvé@tSeQ’-@l%@ gﬁﬂt—’ ﬂlgro—phenyl) .

wer e added via syringe. Sodiumtriacetoxybor
mmzudm—fgylamlrx@]ebmyl} mmazadd:lefdb ¢thara)ne) ngvas potattedan 10  days

Gl RS R Bl hediede BRI o of 1omelice
aﬁrmﬂg/ﬁgﬂ/amm b €5 YPE Wislidrayeik I\fﬁ§g Vas hefehideddP¥shed that

and Et CAc. The conbined organic |ayers were dried over
Ivgessierons freatment pigHents dirgesst pragieesiom heaeeighis was used as control.

Ffbpi e e cBhelioh il elthE AROH RER R Bliofs fRighed from

the dra&spllSI‘l]téd tlsskge Iﬁgﬁld? & %fh? si%du’zahemas&b afid ;ﬂtgeg)ei('ﬂfoheailzbsi@'ﬁ, were
= L 47-7. , 7. s, ,

%ea%feéﬁ?"tmzea?dﬁ&baf}- H 3 =20 Hz), 6.99 (dd, 1H,

J =22 88H), 59 (q, 1H J = 6.2 H), 4.41 (m

1H) , Tabl89D beRw, @wstra%s@& ésudtd o@mud?ekbcarr%d%ﬁt 2 éﬁle(rﬁl:e The IKK

17(S13H) 97-1.87 (m 2H), .
g]p:';ntoxlat qsd of 3 pmggj(g:ang Pniglyg wn@effg&‘v)e ‘in mes{sml-@e established

0, 0,
cﬁ%e??e( @R 25% ead (1;%) é)rrgs ct1v eW?%g?ﬁrﬁ)%QSE%Qrte(tﬁa%?IﬁyThe mean
4- piperi d| nyl ) oxy] - 7H benzi m dazol -
1-yl }-2-thi ophenecarboxam de Methyl 3-{[(1
[ ?)-1-(2-chl orophenyl) et hyl] oxy}-5-{6-[(1-nethyl-4-
pi peridi nyl)oxy]-1
y~benzi m dazol - 1-yl } - 2- t hi ophenecar boxyl ate (0.214 g,
O 407 nnDI) was dlssolved |n 7 N annonla |n NECH (12.0

NN o~
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0.05 nCi/well 33P-g ATP ( 10Ci /mwbl) 1 mM substrate
pepti de (Biotin-Ahx-SFNDTLDFD) SEQ I D: No. 2. 0.15
worgdorio3B&AL mM DTT 2 nM PLK1 ki nase domai n ( adeemiubz®6/)33686

Reaction Mx (10 or 20 nL) was qui ckly added to each

wel | inmmediately follow ng addytion of enzyme via
automated |iquid handlers and 1 ncubated 1- 1.5 h at 22
OC. The 20 nL enzynatic reactions were stopped with 50

m. of stop mx (50 mM EDTA, 4.0 ng/m Streptavidin SPA
g%zilds in Standard Dul becco's PBS (w thout My2+ and

QY size pasndlpaTgdpcesk by @904 and WS %l Gespctivelychy dies trégi@nt. These

e i . to I X (50 EDTA, 3.0 mg/ nL
ZpemRCate Nibllach Tl o8 Hodi) ndRRelhE iy
iend@netnidhtiskubahd @andias aRBRcf Y& dYaRatiAd theGaian disease. The

Pl ates were sealed with clear

gwATP) per wel | . . :
iigehpaimenihad ngreflseipndhe utesine weight 2wt sizeof the dnimals,
overni ght, and counted in Packard TopCount for 30

TRHR S /BIRL oD | ' Vi, ew
i mge ?'S (Le atl %ﬁegﬁg ?ﬁ%é},&?- ﬁé? 8%%%’%3&&@%@%&?’ 86 :‘\%l?r‘lé)é‘f’,&he nude
aemise seroeralbmoddnverted to percent inhibition relative

+1 [y HES H
that—obtatned—+n (PMEC-onlv) wells C

cont raol

8gierden yof human

t | T 1O VO Y7 " A
ESMDE The data ar et“éﬁﬁ’r % rogesterane 1| besiowsizen
Table 1, + = pl Cso < ++ = pl C 50

geompared {o pregesErene +
>3 || __Methyl ene B Assay

1] decatgd@Reup | nhi bi tion
ICKnkibitpoh of cel | |p61%Deceson bv PLKL90 BhDBEeases
Genkrmplkg x E¥xdgayment i

ally growi ng cell |ipes of
dCKfinltibitdr-§ unor. or i gils.% Oektcd§ed 1N appl o4y, T ERedi a
Corgtahpikas 15094yt et al ' ca2

bovi ne. serumat 370C in a 5%
i ncubat or were pl at €

haotir
T

O o
LRLAYA"] I

d at low density (less than
Z2000cer Tsiwet )T 96-wett—ptates—Twent-y—four

post-plating, cells were treated with different
concentrations of test conpounds ranging from 1QuMto
RefRdM 1Several wells were left untreated as a

control. Seventy two hours post-treatment, I Icel If
B 8 TP S R385 R 50750 °

Eé%@%‘?é%ﬁ%&?%#@%g#%ﬁé?g?g?gf& g: egogg]re ri g_sed
BReSihE o 3 ASRM 1] N pms) | (Turther details of a

PR ASaR

Pl ates were

i bed bel ow) .
Peabds e 48HIg, S D a

QR A el 2 o8 o ve Do’ 100

O

o P LT ERemof . aakCabst r act o

b

| es f kground). The dat h
BB kD) Resthontial Bidasrinek .omd of sev

e

rf ormed usi

alRaR FER (9601 AR Sispoe 2 ISORGUh i no

By & Ao 1

| oyed i n sone instances.
acQly BxRiThef.i br obl asts (HFF), human

HAG60, A549)

1 16, RKO), |
‘&%[}P}g‘ (HER) E@’Fll-sqe%lhégy g\glréli"cul tured in

\ggEM (Li fe Technol ogi es) containing 10% f et al

was expressed
%

. Concentration of test
emnd3.dP03EH growth (1C50) was

ing XLfit,

d fromall

own in Table 1
eral different
ner al

r variations
In one

and breast
hi gh gl ucose
bovi ne

FORRZEE RIS 1997) Scieye 278, 80684A di fi ed 5% COR, 95% ai r

i ncubat or..

Cells were harvested using trypsin/EDTA,

Zeined 6t Ysi2P)Amab Rethok dpR1839-52nd plated in 100 niL

of culture nedia per

wel |,

at the follow ng densities,

in a 96-well tissue culture plate (Falcon 3075): HFF
5,000 cells/well, HCT1 16 3,000 cells/well, RKO 2,500
cells/well, H460 2,500 cells/well, A549 5, 000
cells/well, MCF7 4,000 cells/well. The next day,

compounds were diluted in [ ow gl ucose DVEM cont ai ni ng

A NN - oy e

T L

oy



the conpound at a maxi mum concentration of 200 MM in

pH 7.4, 0.05M phosphate buffer and shaking for 24 h.
wab@7ast2 sanple is filtered by 0.45mfilter aPdI/URENG/033686

spun for 10 mn to renove any undi ssol ved solid. HPLC

anal yses are prefornmed on these sanples. The peak

areas are used for conputing solubility. The data are

reported in Table 1 below. In Table 1, solubility, + =

<30 MM ++ = 30-100 MM +++ = >100 nmM Table 1 ND: Not

E%; ggged Table 1 shows that the instantly clainmed

ﬁ%@ R S possess superior properties over the

g@ g&ﬁtive exanpl es tested. For exanple, exanple
gﬁ ds 1-8 have superior enzynme and cell potency

gﬁ %ggparative exanples 121 , 136 and 143 in PLK1
E?ﬁe ssay and net hyl ene blue cell proliferation

in I[tiple cell lines exam ned. Exanple

@@ﬁ%é@ﬁégﬁg-S have superior solubility in pH 7.4, 0.05
%bﬁh fphate buffer over conparative exanple 127.

ﬂg4élzbnpounds 1-3 and 5-8 have superior protein
bi ndi ngi n_._human serum by equili brium di al ysis assay
808@44%%§%ﬁative exanpl e 126 and 127. V.
Cell-Titer-@o --Inhibition of cell proliferation by
PLK1 i nhibitors Exponentially growing cell lines of
di fferent tunor origins, cultured in appropriate nedia
contai ning 10%fetal bovine serumat 370C in a 5% CO2
i ncubator were plated at |ow density (less than
2000cel Is/well) in 96-well plates. Twenty four hours
post-plating, cells were treated with different
concentrations of test conpounds ranging from1lQuMto
0. 04nM Several wells were |left untreated as a
control. Seventy two hours post-treatnent, cel
nunbers were determ ned using 50-10Qul per well of
Cell Titer-@ o (Pronega #G7573). Plates were incubated
at roomtenperature for 15 m nutes and the
chem | um nescent signal was read on the Victor V or
Envi son 2100 reader. Percent inhibition of cell growth
was expressed as percent proliferation relative to
100% proliferation (control). Concentration of test
conpound that inhibited 50% of cell growth (ICs0O) was
determined by 4 paraneter fit of data using XLfit,
(value of no cell control was substracted from al
sanpl es for background). The Cell-Titer G o data are
shown in Table 2 bel ow and represent a conpil ati on of
several different experinments, each performed using
the general paraneters outlined above, although nm nor
vari ations may have been enployed in sone instances.
In Table 2, + =1C0 >1 mM ++ =1C50 0.5 - 1 nM +++
= 1C50 <0.5 mM Table 2IKK Inhibitors for the
Treat ment of Endonetriosis Background of the Invention
Endonetriosis is one of the nost frequent diseases of
wonen in their reproductive lifespan. It is
characteri zed by the presence of endonetrial tissue
outside the uterine cavity, consisting histological of
gl ands and stroma. The anatom cal sites npbst often
affected are the ovaries, uterosacral |iganents,
pel vi c peritoneum rectovagi nal septum cervix,
vagi na, the fallopian tubes and vul va. Endonetri osis
is considered to be a benign disease, but
endonetriotic | esions occasionally becone nmalignant.
As in other kind of malignancies, the devel opnent of
endonetri osi s-derived neoplasns is due to concurrent
events, involving alterations in growmh factors and/or
oncogenes regul ation (Kyama e al. 2003). Further,
endonmetriosis is considered as a nmmj or cause of
infertility (Gudice et al. 2004). The current
treatment of endonetriosis consists of hornonal

" I I Y 1 M - I 1 N
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The invention described herein clearly shows the
unexpected result that inhibiting | KK, by neans of an

wo EM7iosl3sbi t or, reduces endonetriosis. The redpCt/USTNNEH33686

5 endonetriotic lesions using I KK inhibitors can al so
improve fertility rates, sincgsthe nornalization of
genital structure has a positive effect on the

i npl antation rate. Summary of the invention The

present invention relates to a nmethod of treating

and/ or preventing endonetriosis in an individua
conprising admnistering a therapeutically effective
I~e@8¥pount of an IKK inhibitor. The invention further
relates to a nethod of treating and/or preventing

nd @S| ' eat f o nak.. . . .
Lo e oo e Mo AR 1R S 50 ey 35 AR Atyiduat comprising
ar oshiasséeringtu therpausicalpyr effetive amoentrof ag PKKrinhibitor.

nodul ators, estrogen receptor nodul ators) along with

n KK inhibitor,. 15 The i.nventi.on al rel.ates. to g . .
o B msthte tekicing B eiiva e MOHR Peklaid HpR il qdpynistered in
i N @nili@lon WP homiondl dupBredétyl ni stration of a
therapeutically effective anmount of an | KK inhibitor,
alone or in compination with other fertility drugs.
Phelhewpethod gecordingre glaine | or dswherein ssithhorsoaalsupptessor is selected
co i t4.0 [ Sk I knhi hi tor r al
uppens ey BRRBSEG 8F of SERH DnblebRie SrRA" HBAR aromatase
ex cinpibétot, préfdsteme téoppiod modhilatdrand an esttdgen rebeptor modulator.
foll ow ng paragraphs provide definitions of the

ari.,ous chem cal,. npieties t Jmake up the conp S, ... .
oo RS ihoR Gergingo i 1 i rf_éalg}sel e e, B, HoRSimbibitor is
uni faekifisterdd 4108 00aH cofnBhaBiBe Withl dratd PP t1RNFEafh&Ht ¥ endometriosis-

unl ess an ot herw se expressly set out definition
pr oglagrssingeriglitsader definition."Aryl" refers to an
unsat urated aromati c carbocyclic group of from6 to 14 :
ar i LROLE 1] g nyl  peree
ol PpEBE R tRt, AnFLRPLP bl I ho BB IR uhibitor s o
ar ydosnponad acterdihgtoyFormudepfil:hyl , phenantrenyl and the
like. "Alkylaryl refers to an al kyl having at | east
one al kyl hydrogen atgmreplaced with an aryl noiety,
such as benzyl, -( 2phenyu, - (&¥2) 3phenyl ,
- CH( phenyl )2, a [ ' {_reRérs to a
straight chain or andyed, ated or u ﬁaturated
al kyl, cyclic or ngh-cyglic ocargeon having froml
to 10 carbon at , ileN”l ower al kKyl" or
"Ci - C6-al kyl "has t he sanmeHneani ng but only has fromto
6 carbon atonms. Representative saturated straight

chai n @lgyls.lnclude nmet h

l.,, ,ethyl, n-propyl, n-hutyl,
o sl &Y S el e b gk U a2Eap AR Sl aha pharma.
br apehediyalclivd SerivagldidBerbSOMMERY] . secbutyl, isobutyl,
tert-butyl, isopentyl, and the |ike. Unsaturated

al kyl s contain at |east one double or trhﬁle bond )
betfetsreithgr avdmr heterossy] entionglly srbstityted svitheenetto foyr gypstituents
"al; g ; ‘n7.respectively). Representative
st#gggﬁbd%ﬁgfﬁégﬁ%ﬁ%bﬁ%dhed al kenyl s i ncl ude

et hyl enyl , propylenyl, 1- butenyl, 2-butenyl,

i satfusyéwogen; 1-pentenyl, 2-pentenyl, 3- nethyl-1-

but enyl, 2-nethyl-2-butenyl, 2,3-dinethyl, 2-butenyl,
and gshe _li ke: while .repr ntative strai ght chain and
br a cﬁggﬂgriyﬁygglWH8V§%§E§%etyIenyl, propynyl , - 1-
butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3- nethyl-
1-butynyl, and the like. Representative saturated
cyclic al kyls include cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl, and the like; while
unsaturated cyclic al kyls include cycl opentenyl and
cycl ohexenyl, and the like. Cycloal kyls are al so
referred to herein as "carbocyclic" rings systens, and
include bi- and tri-cyclic ring systens having from8

a oA oA o oy
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- NRaC(=0) NRaRb, - NRaC(=0) ORb - NRaSO2Rb, - ORa,
-C(=ORa, -C(=0) ORa, -C(=0) -NRaRb, -OC(=O) Ra,

WO afe)3eRa, - OC(=0) NRaRb, - NRaSCQ2Rb, or a radPCHRUSTNG/033686

the fornmula Y-Z-Ra where Y is al kanedi yl, substituted

al kanediyl, or a direct bond,,Z is -G, -S-, §(=0) -

-§(=02-, -N(Ro)-, -Q=0-, -(=0 0O, -00(=0-, |

-N(Rb)C(=0)- 5 - C(=O N(Rb)- or a direct bond, wherein

Ra and Rb are the same or different and independently

hydr ggen, amino, alkyl, substituted alkyl (including

hal d@eﬁ ap@@haélb'lsybsptutad wlth aelie tfomrmubs:ntm wherdiy |eacﬂy$qbst1tuent
het ero titu

b d al
ot af By e derdihey if B EpSRbRERISHe oL TR By Gappistng of

al kyHatvgbl Hy@nsslyoRiey hikyPindibeeeilRofja and Ro taken
together with the nitrogen atomto which they are

at t aghed f60rm a heterogycle or substitute

het d¥ giddt ere thasemg o yliffererirandare mdgpendenty seheaiedgomihe group

o B R R B O SR SRS PR -

hy dr(6HRRCEHOMR (@H)REORI% h hydr oxy(CERMMR E6=O)R ", .

< Sty rNRIC ARG ot LSO s -

(@pfng@yfuwwm C 6-alkyl" substitut ed with

hal ogens ,an - SO 2-CF3 gr oup, " C2- C6- al kenyl ",
"C2 Co-al k n6y " C3- C8- c%cl oal kyl"
het%rl%owlél%aﬂakw togethgy yith the pitogen oy to Wh@hctbesaan@yqﬁached to

" P i el ﬁﬁig‘ﬁgﬁlﬂﬁéﬁe‘f@f e o 2 or s ke aryl”

C2 C6- alkynylheteroaryl "d- Ce- al kyl cycloalkyl
" Ci R§6rsahtk§/dchhmcerrelwcindeﬂ)dnylbﬁﬂy sGedtédnfiom rled eraupt oormstlng of

gro ( R' wherein Rls el ected. fr

o) JFlogem oA RYIos Wis T At B DAL, acyloxy,

ng sulfﬁ*xy‘la?%lc%uﬁirgfaﬂ%@ su%}@kilalﬂyﬁfﬁklyalkyl aryl, substituted aryl,
ynyl

cycl oal

hetaafyrba;ym pbtiyted, alkalawl he'tdﬁ@Q}@IO@MI syubstitptetk -hegkekggycloalkyl,

oy st S TRl -0 G e B, R, -ociom!
aryl- C(—om"@@ abtes(vmﬁem@; ost@,, -S@cﬁRﬁ{9alNRSSOcR9 NR’R’, -
cycl oal Ky heterocycl 80,0

smrﬁwrom éﬁRsCf‘cp)@@éw)p@R- KRR R AHNR'E and

yl" substltuted Wi th
hal %té%g%ioalkyl %e(ﬁ%&}%ﬁ% group, "C2-C6-al kenyl ",
"CZ- C6- al kynyl", "C3-C8- cycl oal kyl "
" hetRf Yy R Qadrdy R atartiys S,amehelt diffaent! tnd a6 cat 6eagh kq;dcurrence

ar yl1 &ﬁpgp‘igg}g a{?‘é‘}ég rfg% 3&539 grr 0&%‘%}&%5}"&} a?k}X sdbstltuted

Ak nyhibyetgsd anyll alky'lﬁ?ft Camslitawd axglaeal khh(eker(;)cycloalkyl
Cl - al’kyl het er ocyc/ oal Preferred su fanyl

gr ouwpbstituted udehqﬁ@rpm;ql@lﬂnflanylalk}éh@ismogqucfaékﬁh apdl” t habstituted
ke, efers -COOH " Am no" refers to the

gr ourle l%aﬁggx%galk 1each RR is i ndependent Iy hydr ogen

or "G -C6-alkyl" or "aryl" or "heteroaryl" or "d-C

6- aldeyR® awdyR™ takan togetBeGwith kyd athet @r gamy k¢ whirh they are attached to

"cyc] oal kyl cl oaI kyl", and where R and
R, HP%@?HB?Or\ﬁﬁYﬁulfsﬂ@t?ﬂo]ﬁ% Y&t om to which they are
attached, can optionally form a 3-8-nmenbered
het %raﬁﬁ)’d::h@ AhKhnel dr RGfereAamdire! B catle bedusreh& @dependently selected
posi tively charged gro -N+RR R', where each R R , R
i s ifrere ghergteun ¢opsisting Q,f‘g 1a?k3yﬁﬂd‘bran d-C 6-al kyl aryl”
or "d-C 6-al kyl heteroaryl"”, or "cycloal kyl", or
"heterocycl oal kyl", and where R and R, together
withthe nitrogen atomto which they are attached, can
optionally forma 3-8-nenbered heterocycl oal kyl ring.
"HCO " means the hydrochl oride salt of conpounds
depi cted by their chem cal structure.

"Ni trogen-contai ning non-aromati c heterocycle" neans
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menbr ane of gonadotrophs, inducing a rapid, reversible
suppressi on of gonadotrophin secretion. Preferred GhRH

wanwa®sessst s | ncl ude by way of exanpl e Cetror ePCRIS2006/033686

Ganirelix. "GhRH agoni sts" refers to decapeptide

modi fications of the natural hprnmone GhRH, which are
drugs that desensitize GWRH receptors of the pituitary
gl and at conti nued exposure, which causes an initial
stimulation of the pituitary-ovarian axis, followed by
a reduction in circulating serum gonadotrophin
conceistat eachoecuradc Ohi & 2.1 on of ovarian functi on.
Preferred GnRH agoni sts include by way of exanple

u ' t at. farelin, .Leuprolijsde, Triptolerin,
oo i mbof iRl Bl S Wb B0 Bheroadhtin e
pe piitrdgerodtorm t kvbichi theyt &rattthdhell BorhSart HiRionale bibtik¥edHitrogen-
| KB kinase (1 KK). When KK is inhibited, KK is unable
t o YREARINg pen-arpmakgtieterogyrels ogi cal and/ or
phar macol ogi cal effects. Preferably IKK-2 is
n = : [ ezt hr [
1 el intint b dufied ofd e it BEbe eI ET B,
( ( Mzpwati¢ beteocydle is(s¢lee@) fimnuthe \ooupriongistig @l morphoIDg),) .

"Progest er qne, r ecept.or dul at,or SPRMs)": The ...
o DR AS ) GRS ERom T TR P aarR e Sioprenperigingd
nuchip@hzih Pl BethSWiberatifyll RRIRESAL ©frallykogYtin@rst er one

that plays a pivotal role in flemale reproduction.

Se| tekahiydwoppriidisylepxrelidinyle friazolidingly |1rac§xhn$1, womdglings

th . [ agoni st. gr partial (m xed)

agg%Fs Sﬂﬁﬁggﬁgg dz%%#&a%?%)u%g%gﬁding upon the site

of action. A preferred SPRM i ncludes by way of exanple
8sofired smiblod abedridingt toamiyeside of clahies PrieSEnvhdreiv el soittes aryl or

“to . provide a nethod of treating and/ or preventing
endgﬂﬁ

?¥¥osi s in an individual conprising
adm nistering a therapeutically effective anmount of an

b KK Hethéthbd &dcordint @ 43 @6 bf BdinfRAS, RRdteit RE is selected from the
individual is a human fenmale. In a second aspect, the

i N\EPNR esisEngeeayl duryl, hendederanyl, thiapkenyl goearethimphenyl,
prevent QS uent i,ad . or, c pned .
T A R T
antthgeslyl benzothiddlydgieonsb 1, 281pgfoBs Ssdthiakdlit, @t tdazinyl,
progest.er one repePtor, dul ators, . estrogen receptor
no dmlailgwg pyragingl. {azinyarripnoking |y Rhibelaginy] and qwepzeliny!l.
subsequent admi nistrations of therapeutically
e MERih%Bo AARUALS: oAy REe BEELREIRH AlyiR dPRA %ﬁ%ﬁ@ﬁ{(@ h
is the sane, less thanh or greater than the initial or
grevious dose adm nistered to the individual. Second

t. Thgusethedarcorting toi anty roaeiob alaimaf th €0, dreirain gheamitrdgen-containing
dun) 1.Or el apse of the endonetriosis or the
reﬁ% €g8§§ﬁ%k%ﬁ%&ﬁ¥ke terms "rel apse" or
"reoccurrence" are defined to enconpass the appearance
02. draenahodmcerdifg ©yamytons®f ofairen? o0, rwiesdis thd witragen-containing
third aspect,.the invention relates to a nethod of
tréﬁ??ﬂﬁg HﬂBﬁ@?&Wﬁ%isrelated infertility in a fenale
conprising the adm nistration of a therapeutically
1. FRethdtBoiRBAtinglo M) ohKIST ERINDT 19106, vHeRIE 1Y nitrBgen-containing
conbi nation with other fertility dragsln one
enthstiroysle is mleeholiavlent i al or combi ned treat nent
regimen mnimzes the di sease by suppressing
PNOALT HOG6E 9&%&5{8&0 &@J bie of 1kitst DeP RO igfsatdhﬁﬂ( inhibitor is a
present 1 nvention consists in a p ar raceut Cal
c orrpopbtndacconlingy toFHongular(ll):KK i nhi bi tor, a hornonal
suppressor (e.g. GiRH antagoni sts, GiRH agoni sts,
aromat ase i nhi bitors, progesterone receptor
nmodul at ors, estrogen receptor nodul ators) and a
pharmaceutically acceptable excipient. A fifth aspect
of the present invention consists in the use of an I KK
i nhibitor in the manufacture of a nedi canent for the

.. o, . o o . o s —r .
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as alginic acid, Prinogel, or corn starch; a |ubricant
such as nmagnesi um stearate; a glidant such as

waeoelzosdat silicon di oxi de; a sweetening agent PELIUR2086033686

sucrose or saccharin; or a flavoring agent such as
pepper-mnt, nethyl salicylatg, or orange flavoring.

I njectable conpositions are typically based upon

i njectabl e sterile saline or phosphate-buffered saline
or other injectable carriers known in the art. As
abovenentioned, the I KK inhibitor in such conpositions
is typically a minor conponent, ffequently ranging
between 0.05 to 10% wei ght_with thqq?enalnder bei ng
the injectable cargierhand I'kerﬂThe
above-described co «ralh& adm(H) stered or

I nj ect abl e conpr KIS Rerel y representative.
Further materials as wellHas processing techni ques and
the like are set out in Part 5 of Rem ngton's

Phar ma eutlcal Sci en Edi ti on, 2000

puBH PElig IS ARy ProRet 8 phmas ArRsSHtialty Seceplapleafts and pharme-
i n%&Etﬁﬁﬁ?&&ﬁzehﬁh%ﬁbe@Yhe!’r&ffe&zﬁéi&% The COWDOUHdS of

this invention can also be adm ni stered i n sustai ned

rel ease forms or fromsustained rel ease drug deliver

sy &t eiss aryh eredeterqaryloaptismally prubstétitedt Witk susttai fasg substituents
rele so be found |n t he
|ngggggugﬁ%ggag#§%ﬁa g@!n Renlngton s Pharma-ceutical -
Sci ences. The definition of "pharmaceutically

ac Réphdi’aite il smrandr diffeencanpas dndapgndeantly i selectedifronin the group

S?Ef?w&‘t’fegl Sgents O (B G SaRnt-GHanerNR R
| s_@af,) @xowf{qcmﬁcbg@mw o which ifch Iaﬂ?@qa@k@r ed. -

For " exanp for arenteral adnm ni strat’i on
|nhCH£MﬁR ﬁﬁyOBéR nnulated inaunit dosage formfor

cor GRS LHak o i S CRRn et NE bR o

parenteral (e.g. intravenous, subcutaneous,
| NoF RTuHAUR Bfakerd eiBetties twitht themitrddéK dtathitbivitdcls tegrurdattached to
fornulated as a solution, suspension, emulsion or
y 6Ht 3 heterpcpdaqesubsiiieddistaregyelsn with a
pharnaceutlcally acceptabl e parenteral vehicle (e.g
WatReT js. étaéécﬂeocﬁ%ﬁéeoﬁfdeﬁéﬂd'éﬁﬂf rs):le@t@g Aol Hievéﬁuf) hzﬂ)tnsmtlng of
mai ntain 1sotonicity (e.g. mannitol) or chem cal
st Ablopeért,y hyécogy, pyes®sr uito, vesbeyyd diyk ealkyxy,Theloalkyl acyloxy,

et SRt Ao kTR boliSE, o i Red

| R Wbklitnk@ aliflasl | BdteldtydIddlyly asubsitugd, heterocycloalkyl
including the type of inhibitor, the affinit

| nmlwihetﬁrocf.‘/@}oaih&k sugptjtuied sikaiheterespckradiil.c Ca(céDQRt yOC(—O)R -
i b ﬁgy the KK inhibitor, the route of
& | DI e

adn1n| tratfon or the clinical condition of the

patCe@NRROR’ herSPeRF i cSOEYRECS e aNRIBOROHNRR’s NRIC(=O)R?,

| ANB O PR 51 Bt B APHAR s PGB RIE e fterocycloalio

doq&ggt@gm@ |.stered, as single or multiple doses, to

an |nd|V|duaI wi |l vary dependi ng upon a variety of

fact |nq5ud|n 1 KK'i nhi bi tor pharmacokinetic

pr oBe,rth oR" tand Roueee dfe seime rarsditberongnandparg @hteach occurrence
con

heaﬂ} 8{21%@5“ gelg ?& ?{Hﬁ? ﬂe %}Hﬂ%? cgﬁs%{tmgﬁ%ﬁl}ydgggs\ﬁ \Qﬁ‘('yg Nbstituted
tr ealkm? Ndrgl, §1ﬂ$ﬁtﬂﬁd3y1rylj alkyeaylresnbstiao@ddt Hkylefyfl e ikterocycloalkyl,
desired. Adjustnent and mani pul ati on of established

dosage ranges are well within the ability of those

skilled, as well as in vitro and in vivo nethods of
determning the inhibition of KK in an individual.

The KK i nhibitors nmay be an anilinopyri m dine

derivative of Forrmula (I) Said conmpounds are disclosed

|n mo 02/46171 (Slgnal Pharnaceutlcals Inc.), which

o - I
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Preferably, when substituted, Rl is substituted with a
hal ogen, sul fonyl or sul fonam de. In another

weedodsesent of the invention, RS and R6, takenpeDys100&033686

with the nitrogen atomto which they are attached form

a substituted or unsubstituted nitrogencontaining
non-aromati c heterocycle, preferably substituted or
unsubsti tuted norpholinyl, substituted or

unsubsti tuted thi onorpholinyl, substituted or

unsubstituted pyrrolidinonyl, substituted or

unsweiistituted ed hryrooiclodikyy,l , alkyHtetdrodyetbatkyl and  substituted
unsu s{ituted p@ﬁgridinyl, substituted or

uns At theteeealoadwopi peri di nyl, substituted or
unsubsti t ut edpi perazi nyl, substituted or unsubstituted
hongpRPGHAZR Milken 1S5RS I it B £6m W St8d tol WhitH they are attached to
hydant oi nyl, substituted or unsubstituted

t et ferhyaty oypionakdsubgtitutesiisteroaygteed or unsubsti t ut ed
tetrahydropyri mdinyl, substituted or unsubstituted

oxazaql idin [ ti :

h 5901 P e SUERE plethH 4Rl R SR3Lboeih s ndepepdently selected
S ubsioit ik @goupr cousistilpsafict Uf & drglof; addl i nyl , substitut ed

or unsubstituted tetrahydroquinolinyl or substituted

or unsubstjtuted tetrahydroisoquinolinyl. Wen R and R

.t SReH ceelyeeEenGs &1 Ocrﬁe nitrogen atomto which they

are attached forma substituted or unsubstituted

3. 8k 34dthd accBrasnP@tdldim! 1ad whkreuB Uk RY, wll@f together with the
pi peradi nyl or a substituted or unsubstitute

momithegenraidm tq which theytare aitashedioseraampipnallysbssitited pigpgen-
pi peradi.nyl or su ' nmor phol i nyl is substituted

b RERBRA oo RS erbEder™ Rori ned ber ow

Preferably, when substituted, the substituent is

a6 KiHe, mého dascoaditgyloatdimol4 @l 16y ivbetear the agydgen-containing non-

B e
co - Lol i i WoRdpipRfifilys
(1 iRy, BRohdNGRA olidiyl, Mbe Al todpirerimmay

R1 pigerazipylemyrthomparazimg) hydagtoiatli tewatedrapyrindiryl, and

havi.n he foll.owi ng For.mul a.(l].L) . €1d1.)]n. Stiil{
fuﬁ?ﬁ%yaﬁﬁ%ﬂﬂ? t°%¥°¥%g%fﬁV%ﬁbF%%%gﬁ#h%?°g ﬁ@h%nphra
p0&éﬁé@ﬂr@&id&ﬁﬁr%ﬁﬁétkah&df@@soqui@&liﬁﬁpr esented by the
followng Fornmula (1V): In still a further embodi nment

'(|1)£. ’}Qeemleph\éﬁnatclcc%ginglqtg atnl}qfeongngf | cllaqgr)lgylrétl tgl ldé, r\]zv elge?ri IR\{ ?st i et aryl or
| - (4:44:14-(4-Chl oro-phenyl)-pyrim din-2-yl anm noJ - benz
oyﬁﬁ?§égk¢azin-l-yl)- et hanone. The synt heses of

conmpounds of Fornul ae (I)-él i s described ip detai

i 8. T 0&thdd ackbrdis toaly oRb af plateut4 wal % wharein R jsiselected from the

anot her enbadi nent, the, | KK i.nhi bi nd

o GG FTERRS Pk Y Ern e, hfenER RSy RnkREBayL

anofuidlin§ T eto e ThddIIe o d&Klyil, 'Hehid{agsly Nintidagolsl, berhmidadolyl,
as shown in Formula (VI) (Coghlan et al (2003):1n .
anchiseelyb eeeithiarnlyls vexazriyLi Rrnsracs. isethiagelyh pyrEf¥sud

as sh ] [ : ) i H [ vl N
s e e G T G
as shown in Formula (M 11) (WD 02/44153, Baye{):ln
anoT ivemethnt actionding tct dvy dnkkif ichafrinbi4 tir 1§rashetsin B sqrigbylnd
as shown in Formula (IX) (Kishore et al. (2003): In

S0 LR TRl PRlibe 00, Pahal b 1778 BE B8P e ivogen-

Phaggiaiihg hBbeydlB e pipératifiylanot her embodi ment the | KK
inhibitor may be a conpound as shown in Formula (XI)
(Baxter et al. (2004): (Xi). In another enbodi nent the
| KK i nhi bitor may be a conpound as shown in Fornul a
(XI'1) (WD 04/022553, Aventis Pharnmm): The present
invention will now be illustrated by the exanpl e,
which is not intended to be limting in any way.

p— o p— o A Aa 1 1 r I T o s
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inhibitor at a dose of 10ng/ kg and 30ng/ kg was
effective in regressing the established di sease by

wa2@7manse2 100% respecti vel y conpared t o progesPEr/OR®06/033686

treatment. The neanl esion size was al so reduced by 90%
and 75%respectively by the tyeatnent. These results

~are significant, since the nodel neasures the

growt h/ regressi on of human endonetrial tissue and thus

has a direct relevance for treating the human di sease.

The KK inhibitor treatnent had no effect on the

dt.eflhe endvth(bcg IaCCcmdidg stozanyobn¢ hvd caimsal s .to Tk | whetein the nitrogen-
Effeﬁ%? { i nhi bi torﬁpsﬁn regressi on of

endSHET oY %YOF%‘%? BPPTH e nude nouse xenograft

nodel . Reference List Burke et al. (2003) J . Biol

Zherhe théthod 14deBrdlidkb Go GRghb@N oflcldins 12@O3)9, | wihdrai the n1trogen—
Res. 52, 2-5 D Hooghe et al. ASRM (2001) Dawood et a

( 1998teining heterocysjaisepephadinglet . 40 (Suppl .), 29-42

G udice et al. (2004) Lancet 364, 1789-99 Hi deshima et

: T
2GR el G TR SBRAPER ealony Ak i
( 268 )poRebawdrdiigio PEmnhutar(iI]ﬂibl .1, 123 Mercurio et al.

(1997) (1997) Science 278, 860-866) Podolin et al.
(2005) J. Pharmacol. Exp. Ther. wallef et al. (1993)

Fertil.Steril. 59, 5 11-515 Wbroni cz [jet au (1997)

Sci ence 278, 866-869 Zeirdyogel et\al- ovl) Am J

Pat hol . 159 1839- 52EP 160 99 04 EP ﬁ 2,438
WD 02/ 44153 WO 02{ 461X 04,0225%30 &°ns 1.0 met hod

of treating and or evBInt i endonetriosis in an
i ndi vi dual ig adm ni'Sstering a therapeutically
effecti ve amount™>6f an I KK inhibitor. 2. The met hod
according to cIain11 mherein said KK inhibitor is
adm 5e6ls 1 o)
S &R R RO D SR By s PRl 14 1922,
wherein sald hornpnal suppressor is selected fromthe
04 .0rhe raethsd atdordingto anyColt-baeibiagohis4,, wiaréih saglolKIS tinhibitor is a
aromat ase_ i nhi pitor gest erone receptor nodul at or
andogpoRad ?‘E‘}@Eﬁ“gr@cpéﬁg‘ﬂ}% @%Hul ator. 4. The nethod
according to any one of clains 1 to 3, wherein said
| KK inhibitor is adm ni stered alone @y in conbination
with drugs for the treatnent of endo rtri%sisrelated
infertility. 5. The ne dy accopding toayany one of
claims 1 to 4, wherei [ Ibitoy is
conmpound accordi @ as Il as its
i sonmers, prodrug ar madeuti cal ly acceptabl e
salts and pharma cegatical ly active derivatives
thereof, whdtein RL is either aryl or heteroaryl
optionally substituted with one to four substituents

ndepe thy e 10f 3 i-s
R B b G A
substituted with one to four substituents, wherein
éécThesmbthod aesording ¢ ayeorsnoficlimsdi tofds véheteimsaid iIKK inhibitor is 1-

p select d f.ro £O con stln
Wit ek e et e e R S T RSt R B
Rﬁgﬂﬁﬁmh@e sane or different and are |ndependently
sel ected fromthe group consisting of -R8,
aC(=O R9, -(CH2)aC(=0 QR9, - aC(=0) NROR1
&fﬁ?ﬁ@(ﬂa@ ‘@qui)"é@@n@mpllémg-a{‘ )Bg\] %Pﬁn‘i@ Suppressor

(?@F%%%@%% %baSOZ RORL0 (Cglrz ?eg?gnd R6

taken together with the nitrogen atomto which they

~are attached to forman optionally substituted

heterocycle; R7 is at each occurrence independently
sel ected fromthe group consisting of hal ogen,

hydr oxy, cyano, nitro, carboxy, alkyl, alkoxy,
hal oal kyl , acyl oxy, sulfanylal kyl, sulfinylalkyl,
squonyIaIkyI hydroxyalkyl aryl substltuted aryl

o1 _.l__L. N 1 o1 ] 1 . " I



12. The nmethod according to any one of clains 7 to 10,
wherein the nitrogen-containing heterocycle is
w@r@ensmsnyl . 13. The nethod according to any POEUSI006/033686
clainms 7 to 10, wherein the nitrogen-containing
heterocycle is norpholinyl. 14. The net hod according
to any one of clainms 1 to 4, wherein said | KK
inhibitor is a conpound according to Fornula (11):as
well as its isonmers, prodrugs and pharnmaceutically
acceptable salts and pharma ceutically active
YirThephasneettieat eahpositioarastordRE tb slaamy26, wheteit ssiddanrylonal
opt i onal | stltute with one to fou bstituen
P BB Rtk sectet ot e Broh Ptz o ngHanleebHE” Gt
or ag@bhikehRMatAB @rﬂﬁﬁlﬁ)rﬁg&%&%&‘éh t&‘%@&ﬂ@ch §ddom dsti6gen
group consi sting of (CH2) A
- ( CeRpECEEPERY; - (CH2) aC( =0) NR9R10 (CH2) aNRn
C(=0 NR>er> 11 Ou, lo -(CH2)aNROR10, (CH2)aOR9
t
24 SRR, oo ARG ciaiag T o2 bl AR
at tiglgibgek ik @ compouml atseteﬁﬁatly;ch@ dxe cgumms B ud esl
heterocycle R7 is at each occurrence i ndependently
d fron1t roup consistin ha en, )
i@aﬁ’s@arwa%c FeEpQs IR ACIding ta%w pne % qi%w 25 to 28, wherein
halsgalTky inhakiok RXie- 4| éﬁgll -CRRYS- ﬁhéﬁﬂ)‘-pﬁh'hﬁﬁ%(i ?laﬂh@]-benzoyl}
sul fonyl al kyl', hydr oxyal , aryl, "substituted ar
al lpypeaaan-1 -Bubtbaianet ed al kyI aryl, heterocycl oal kyI
substi tuted heterocycl oal kyl alkylheterocycloalkyl,
substituted al kyl het erocycl oal kyl, -C(=0) ORS,
-OC(=O R8, - C(=O NR8R9, -C(=0) NR8OR9, -SCcRS8,
- SOCNR8R9, - NR8SOCR9 - NR8R9, -NR8C(=0O) R9, 20
-NR8C(=0) (CH2) bOR9, -NRBC(=0) (CH2)bR9, -Q(CH2)bNRBR9
and heterocycl oal kyl fused to phenyl; R8, RO, R10 and
Rl 1 are the same or different and are at each
occurrence i ndependently selected fromthe group
consi sting of hydrogen, al kyl, substituted al kyl,
aryl, substituted aryl, alkylaryl, substituted
al kyl aryl, heterocycl oal kyl , substi tuted
het er ocycl oal kyl, al kyl het erocycl oal kyl and
substituted al kyl het erocycl oal kyl; or R8 and R9 taken
together with the atomor atonms to which they are
attached to forman optionally substituted
heterocycle; a and b are the sane or different and are
at each occurrence i ndependently selected fromthe
group consisting of 0, 1, 2, 3 and 4; and c is at each
occurrence 0, 1 or 2. 15. The nethod according to
claim 14, wherein R5 and R6, taken together with the
nitrogen atomto which they are attached form an
optionally substituted nitrogencontaining non-aronatic
heterocycl e. 16. The nethod according to claim 14 or
15, wherein the nitrogen-containing nonaromatic
heterocycle is selected fromthe group consisting of
nmor phol i nyl, thionorpholinyl, pyrrolidinonyl,
pyrrolidinyl, piperidinyl, honopiperidinyl,
pi perazi nyl, honopi perazi nyl, hydantoinyl,
t et rahydr opyri ndi nyl, tekahydropyri m dinyl,
oxazol idinyl, thiazolidinyl, indolinyl, isoindolinyl,
tetrahydroqui nolinyl and tetrahydroi soquinolinyl. 17.
The nethod according to any one of clains 14 to 16,
wherein RL is either aryl or heteroaryl. 18. The
nmet hod according to any one of clains 14 to 17,
wherein RL is selected fromthe group consisting of
aryl, furyl, benzofuranyl, thiophenyl,
benzot hi ophenyl, quinolinyl, pyrrolyl, indolyl,
oxazol yl, benzoxazolyl, imdazolyl, benzim dazolyl,
t hi azol yl, benzot hi azolyl, isoxazolyl, 25 pyrazolyl,
I sot hi azol yl, pyridazinyl, pyrinidinyl, pyra2|nyl



