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PI3K. Inhibitors for the Treatnent of Endonetriosis
Background of the Invention Endonetriosis is one of

wo b@7/08860 f r equent di seases of wonen in their PCT/US2006/033679

reproductive lifespan. It is characterized by the

presence of endonetrial tissue outside the uterine

cavity, consisting histol ogical of glands and stroma.

The anatom cal sites nost often affected are the

ovaries, uterosacral liganents, pelvic peritoneum

rectovagi nal septum cervix, vagina, the fallopian

OSIS | S, considered to be a

H 19819 esi ons occasional |y

becone nallgnant As in other kind of malignancies,

Bk ctial FRERVefonendonet ri osi s-deri ved neopl asns is

due to concurrent events, involving alterations in

gromﬁh factors and/or oncogenes regul ati on (Kyana e
Bobmyetrigsis isiae of iedpastiFaqsentslisegses o svomeandy thejr geproductive

i | t i

thiss aréln;i?fs? a? ctér{}tag fbtyen ﬁe {eﬁcégglf %ﬁc(l:cg}rl]estﬁgl tlégg Zb’thSldehﬁle uterine

uvityp oadsidting ridgylogiedl of ghudgand strbidanbhalanith@icapisites most often

i ncl ude hj gh dpose of pro esto%ens oral ,contraceptive

péesist H RO AETEF, wsioseGRINISHMENTSy Bl RATHORSP™. BE FeciayAggmal septum,
0ix2 O% %{Hfﬁllgﬁ{iﬂ%ﬁﬁéééﬁﬁl&ﬁvaet histerone) and nore

recent oni sts. These hornonal therapies are
effective on pelvic pain and may induce an objective

r egr Bednnagiriesis |1segp rech ta bhawé)eglgnecilaqasq;abpéainsiometnotlc lesions

Estr.0 Iate and roliferati

rdoRen: Broetihit R EyR sE il EhTk B0 dopgiogment of

ErRlopleD iR - ddrBe r(e@%@@ﬁ 1£Hu@|to cdQ9gent dehﬁﬁﬁﬁ\&ﬂwﬁgl ailteratlons in

agents can provoke irregul ar bl eeding al on

gopitle fastasnand(en epeeesyss FEEuHan (K ¢ ak 89@3)351uﬂ1}9&r?@£1@metr10515 is
r t 100% of the

e B e B Y 2 e Tt e

after up to 4 years are approximately 40% - 50% QO her

dr awlfhe kereht Deaarol dfherdepctraosis wendgigts ofahormenal therapy and/or

angerrgfg Ir%ggéldtgxe%%gﬁhépfl%?%j aﬁsael 9 ﬁnac?éegtgggl}gs o?eﬁt ceorllltcraceptives

[RIPYAHGns B estrogen and progesterone), Danazol (an androgenic derivative of

ethisterone) and more recently GnRH agonists. These hormonal therapies are effective
on pelvic pain and may induce an objective regression of lesions, but have several
caveats. Estrogen may stimulate and cause proliferation of endometriotic tissue since it
may be unable to respond to progesterone (Dawood et al, 1993). Progestational agents
can provoke irregular bleeding along with depression, weight gain, and fluid retention.
Danazol can improve symptoms in approximately 66-100% of the patients suffering
from pain, but recurrence rates after up to 4 years are approximately 40% - 50%. Other
drawbacks of Danazol therapy are weight gain and androgenic side effects. GnRH
analogs are more potent and long acting than native GnRH, which act by removing the
estrogenic stimulus for the growth of all estrogen sensitive tissues. Side effects of GnRH
analogs are mainly secondary to the profound hypoestrogenemia, like decreased bone

density, and recurrence rate are up to 50% after S years (Waller et al., 1993).
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estrogenic stimulus for the gromh of all estrogen
sensitive tissues. Side effects of GiRH anal ogs are

woraiongossecondary to the profound hypoestrogeneei/as2006/033679

| i ke decreased bone density, and recurrence rate are
up to 50% after 5 years (Waller et al., 1993). Surgica
i ntervention can be conservative, if fertility is
desired, or can lead to the renoval of the uterus,
tubes and ovaries in case of severe disease. In any

case, even limted surgical treatnent.leads to, a
o o intoiRarEn Sa PR chateryali eyl TaikHoRgipireds O can lead to the

RABOAES 1HRSUiSruS! ABES aftP oPiRs Gh dabie ofMBslerd BiERE! BRERA case, even
di sorders of gynecology, the current understandi ng of

paitebphgistlareatyerdfleadh & alsigaifisant deengasedn drtilityve.

According to a favored theory, endonetriotic |esions

deve eut opi, G trial_celkls | i ' .
or | i, EhtoRRof NI Aot e R Mledililch disorders of
gyRtElbgy, alie Elirfénfnideddtiitng dfPatiopdksiblyey b theidiseaefreinaist elusive.

tissue and proliferation. Furthernore, i &q agpear s. t hat X
Aprpsiag o Gsiayoted thepry.nendomeaiosisdesiarsndevalar, by, gutopic endometrical

A5 9856n -J[-ltﬂgf"%hna RAQRBL L sGbiyC be %1{r R leh&r@kidn! Sdimplant at
Certaln exten , t{éy dre not neoplastic as typically

distand sites, dall eweb wsinvasipaioé itokty tiserdane pralifeiator eFurthermore, it
become senescent,. apoptoti ¢ and necrotic. Inflanmatory
?@fﬂéng@é £h m‘ﬁFlBSl? ntfu@d IBYaS’é’Gpéﬁﬁamegﬁt&\WH}gesclfneﬁse' Though
LRI AR ddRalbiitelRaeh hQefthir Q%dt, BRY ddaof asdpdstions typically
of scars. Survival of the ectopic inplants is due to a |
fomdd ¢ darsiiomad e Apbargrttio pndethetyiot¢ celiiebecomepseantcsnt, appptotic and

IS pre d to be due tqg incr. I ' . .
Al TR oy Ffit et ol AR SO FERE AR B Loion fprmaton
faaly [edPloeRBbEs eRIMMO hdmtibhaf sdafiduce target -specific

cel ' death of ectopic endonetriotic cells wthout

af fecting, eutopi c endonetrjum or other no |, cells .
coul %urﬁgah gg@eggtoglct qrgg?rﬁ%ﬁtdr\?p & agp&qﬁeﬁ gf:lﬁ Hgath %apopfc'osxs) of these
?ﬂﬂ%:%d$l tes eid:tal  §ROB  iHerehd28 &biRsibn OF sﬁ’%a(l)fcell signaling

ability to induce cell death .
pathwayst Prad¢ins ocspetisic semall immiomieatnzeamdsithahindpier thrget-ghecific cell-

ndonetriotic cell, was .exam ned...PDKs . .
oo Qg testmis prdamettion el BthiGyaerce g qutopig endometrium or other
SbaRRALINE NP bE vséd §E4 hreifehi fo@refibifAtingCldbmstiogisVRI this regard,

vascul ari zati on, nenbrane trafficking, ?Iucose ..
thezatfepioeff PI3K inhibitors on their ability to induce cell death of endometriotic cells,

_an immortalized human epithelial endometriotic cell, was examined.

PI3Ks (Phosphoinositide 3-kinases) have a critical signalling role in cell
proliferation, cell survival, vascularization, membrane trafficking, glucose transport,
neurite outgrowth, membrane ruffling, superoxide production, actin reorganization and
chemotaxis (Cantley (2000) and Vanhaesebroeck (2001)). PI3K consists of two
subunits, a catalytic P110 subunit and a regulatory and localizing subunit, P85. The
major catalytic function of the PI3K is in the P110 subunit that acts to phosphorylate
inositol phospholipids (PIP2: phosphatidyl inositol 4,5 bis-phosphate) in the plasma
membrane at the 3 position within the inositol sugar ring. The inositol phospholipids

(phosphoinositides) intracellular signalling pathway begins with binding of a signalling
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neurite outgrowth, nmenbrane ruffling, superoxide
production, actin reorgani zati on and chenot axi s

w@ Banvbmsyo (2000) and Vanhaesebroeck (2001)). PBKI/US2006/033679

consists of two subunits, a catalytic PIl O subunit and
a regulatory and | ocalizing sdybunit, P85. The mgj or
catalytic function of the PBK is in the PIl O subunit
that acts to phosphorylate inositol phospholipids
(PI'P2: phosphatidyl inositol 4,5 bis-phosphate) in the

%&Z{}Er %ggﬁ&?ﬁg%}%gbﬁtigﬁﬁggﬁgqﬁt% tggiiler}izta 1c§"n,i r’Er?u‘i’siatchlfation by

L ABRRRA nﬁé%ieﬁtblg eRlg.| ?&de@fq?' Itogihe Skiagd)! ith9 apatpaetdin  linked
go

begins with bindin a signal | i ngnol ecul e
{rensreathednieu kegeptpr gategrateds intenihe | plassese pregibrane. PI3K converts the

di neri zatj on, .tr Lwat .o er.ql e t
orprarepPheteid FIEFh DL E I BSL LA b R Y st
bdrRaeE mbaﬁﬁ)tﬁee@ppmspmzagardaf&m bhtphodpheinpkisiled by 5’-specific
menbrane. Pl 3K converts the menbrane phosphol i pid .
Phasphoisyitidanplysphansss.ahas ELYlh CBRRHIC ASAHITE aFsul either directly or

£ . [ R 3 I
SRR PSR R 9 B B BT Ri scond
plhespbat asega-ctlular PeBKtrensiyotidd.c activity results -
either directly or indirectly in the generation of two

3' - phosphai nosi ti de suhtypes t fungtj on as second

mess Eng S R laﬂffarfm-“s?gf%v o SO, groressed.
eval utj qnar r ' . Ph] . n
G Y pREESREIEAN) SOEL8 AL Qe B sy,
steelk fceltalhyocenp aas sadbthelial bellsh@amhtaptoetdkc1 2980 Their expression
system snooth nuscl e gel,l S, nyoc%(t es_.and e dOtﬁl:f Iiatl. ¢
avgtalyobmipaBisionr s cRingubly m ensR{ipE 0818 © ‘g?ﬁ issue type
?ﬁgf&irﬁﬁ Bﬁﬁh%ﬁgeaké‘c&ﬂeitndmi bl e nanner dependi ng on

e el u ar-, tissue type and stimuli as well as

di sease context. To date, eight mamulian PDKs have )
been Toddad, | dighé dnardinaliate 813k batenbesa idantified) divgded mio three main

1], a Il th asi s of .
clisrt o, o A, Rl ERLIBT Yt indips parers
st tof att8/aBb &8l §MeErate privfetdnoe infMi@oconpounds, LY294002

and wort manni n are known Pl 3-ki nase i nhibitors. These

© Onpquvgo gorr%o?mgg rI]JYSZe9|488£ !clI\IICF wgl!tr%aKnrlurrl] rayre I to(\?vrnSPI?)-kmase inhibitors.

These compounds are non-selective PI3K inhibitors.

1.Y294002 Wortmannin

Azolidinone-vinyl benzene derivatives, which are described in WO 04/007491,

and 2-imino-azolinone-vinyl fused-benzene derivatives, which are described in WO



10

15

20

25

LY294002 Wort manni n Azol i di none-vi nyl benzene
derivati ves, which are described in WO 04/ 007491, and

wQ@200mosiBeé@zol i none-vi nyl fused-benzene deri vat PUBEES2006/033679

whi ch are described in WO05/01 1686 are said to be PB

Ki nase inhibitors, in particuar of PI3 Kinase gamm.

These conpounds are said to be useful in the treatnent

and/ or prophyl axi s of autoi nmune di sorders and/ or

i nfl anmat ory di seases, cardi ovascul ar di seases,
odegenerative diseases, .bacterial or vir .

ﬁéﬁéggo%’i% sa itenl.é%/gtﬁ g%%é‘?m%?o&f’e‘!ne‘?a.rgﬂ'ﬁ?reﬁéh%ﬁ,mase gamma.

BIRRE SlomuRld €l Gt k@ beOhisdfiNGn | th UkdaBBent TA&I/or prophylaxis of

I nvention described herein clearly shows the :

ameixperteeddisadeist anter iinftinyhatonyy” dispasedhy caubigigsyflary diseases,

PBK | nhi bitor,.reduces. endometriosis.. Ther Ch:l f

BRI e YSEEr b S g el TPy SRR 4 @ee plateet

AJEPE oMb fahddr] grht réj8diRE or Bingdajutibe nornmal i zation of

genital structure has a positive effect on the

impl antation rate. Summary of the invention The e

pr esehke inyortin deseriber derd @lgargy : dbe E‘?exf?cé%{{]’feﬁ’ﬂt that inhibiting

g@%oﬁ PLENRNLENY ?[@ﬁo IREbHAS| Rdhdds bhdoihdsiiathe reduction of
r %] ng admnistering a therapeutically effective

atuiiricfc RsiBBKubinpiMiBK dnhibifbes danvasit improfe fertibify rates, since the

relates . to a nethod of treati, d/ or pr.eventi.n
BTSRRI, gniR) SHEeHTeEs aPP%lﬁ?ﬁ%ﬁ?Ct GR ﬂ%&mﬁ%ﬁ%‘“’% rate.
suppressor (e.g. GiRH antagoni sts, G1RH agoni sts,

L ARBASEME RRieRiidPr S, Progesterone receptor

nodul ators, estrogen receptor nodul ators) along with a

PBK i nhibitor. The_ invention also relates tq a nmethod .
of tThat puesenéninyamiion gelptes r 1 & duethed ek jtrgafipe j Fpdior  preventing

femal e.comprisino.t.he adm o hnffistot therapeutically effective
?%cg)a%egré?ﬁlﬁ%l%yﬂg?\?lecatli ve ﬂgir%{ nta&o lsa Pn ai nﬁir !:r))i tor, Y
ahnene (@ HIBK datitbiterat i on with other fertility drugs.

The invention finally relates to a pharmaceuti cal
conpgsitjon conprising.a PBK inhihitor f
SuppF_@%sB“rve%tHH‘ ag’ﬁﬁ%{r %ﬁé@ﬁlt St |I§)Q§8‘ge%§ gﬁ%g{lgo Ator preven-mg
EX&dnRdtfBdis by combined treatment of hormonal suppressor (e.g. GnRH antagonists,

GnRH agonists, aromatase inhibitors, progesterone receptor modulators, estrogen

receptor modulators) along with a PI3K inhibitor.

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

PI3K inhibitor, alone or in combination with other fertility drugs.

The invention finally relates to a pharmaceutical composition comprising a PI3K

inhibitor, a hormonal suppressor and a pharmaceutically acceptable excipient.

Description of the invention

The following paragraphs provide definitions of the various chemical moieties

that make up the compounds according to the invention and are intended to apply
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Description of the invention The foll ow ng paragraphs
provi de definitions of the various chem cal noieties

w0 bav/osske up the conpounds according to the | PUBENS10061033679

and are intended to appl yuniformy throughout the
specification and clains unl ess an otherw se expressly
set out definition provides a broader definition.
"Aryl" refers to an unsaturated aromatic carbocyclic
group of from6 to 14 carbon atons having a single

&%’Pi}yﬁ}'?oug E&E%/ Isée&oéﬁﬁgu' tﬁlﬁfg%ﬂgﬁ% ‘Hﬂensed L n ré;pregsly set out

@é}ﬁlﬁﬁﬁltctgﬁﬂﬂés Ahdalddilehihiten. " C'- C6-al kyl ar yI refers

al kyl groups having an aryl substituent,
|nclyd|n9 benzyl, phenethyl and the Iike. "Heteroaryl"
r ef efAryl’ oreﬁerm@twatucatﬁb@r@mae earhegyelic group dfifrope Hite 14 carbon

BB BB, DT BEPRGOTRO B MR (o ronond.
Pifdredall indudesitichyl, sbhiuy] Iﬂmhantm’lﬂraﬂd)the hkcu ryl,
thienyl, im dazol yl, oxazol yl, isoxazolyl, thi azoI yl,

S ROy PO & 50 b s ot o

ﬂml%dﬂig% 1}%%%&1} anththe BrOxadi azol yl ,
4-"0xa 1,3,4-triazinyl, 123tr|a2|nyl
benzofuryl [ 2, 3 dlhydro]benzofuryl i sobenzofuryl,

benzéﬂﬁs@nwl” réfersAota mo(cyy:llc hemm@tnq;wrwblcychc or a tricyclic

HARGHSE prieSSeigte b B Bhe b BRO Y R ptb rgpos inctuce
sptionally ammutedqpyﬂt@z g&ymﬂl, ym &haﬁ/u nmxdamwm@aeabuynthxazolyl
cinnol inyl, napth yr.ido[ 3, 4- yri dyl

yarPlb| @Oﬂl‘bﬁ%ﬂr |I&§¥1120136yr1| @gﬁﬂa@lylb] b%sﬂr%}%oh’lq ul-Barepadiazolyl,

L_ﬁ%gé# g&l_%) e%l § Ot4_ gz héﬁlagl %?470x§dita%l Rhygls ¢ Qﬂéﬂugﬂl YD,3-triazinyl,

B, t ahydr ol so puri ‘pteri
baizbhizyil Y[Z 3-X1ﬁ1ytlhﬂbe;dzoﬁn'ylbembmmﬁmylyl beﬂz@thlaﬁylal kqdzotrlazolyl

ebradiom. subut SawdelsL 3TidaltopoBaRigold wesiL 2 alpyriay,
ger&ﬁih%iﬂebwoxa-%ol@l quﬁall@imy?l )qlhﬁrﬁEMylaB&aH%ﬁlyﬂ K@inoxalinyl,

Kenyl " reférs'to al roups preferably
bnan@lmylf rrmmlzfrldmy@ cryrisior3,4- b]pyrldyl pyr1d0[3 2-b]pyridyl, ~ pyrido[4,3-

blpyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5.,6,7.8-

tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl or benzoquinolyl.

“C-Ce-alkyl heteroaryl” refers to C;-Cg-alkyl groups having a heteroaryl
substituent, including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the
like.

“Cy-Cg-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon
atoms and having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups

include ethenyl (-CH=CH,), n-2-propenyl (allyl, -CH,CH=CH,) and the like.

“Cy-Ce-alkenyl aryl” refers to Cp-Cg-alkenyl groups having an aryl substituent,
including 2-phenylvinyl and the like. '
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atons and having at least 1 or 2 sites of al kenyl
unsaturation. Preferable al kenyl groups include

weehengiseq - CH=CH2), n-2-rrorenyl (allyl, -CH2QEIZHR)006/033679

and the like. "C2-C6-al kenyl aryl"” refers to

C2- C6- al kenyl groups having afh aryl substituent,

i ncl udi ng 2-phenyl vinyl and the |ike."C2-C6-al kenyl
heteroaryl"” refers to C2-C6-al kenyl groups having a
het eroaryl substituent, including 2-(3-pyridinyl)vinyl

d like. "C2-C6-a)k | " t | k | .
o ef rabrylieak figeprat P10% 18 Carbokehome BN dnYig g eroaryl
fosti®aF! inthdind 2—(935Pﬁfdiﬁ5‘1}ﬁb(ﬁm langpeAler ati on, preferred
al kynyl " groups i ncl'ude ‘et hynyl (-CCH), propargyl

(-CH2C CH), and the |ike. "C2-C6-al kyn)lll aryl" refers
to CXCeBsalkypy|referotopalkymnli gigunsrprafeyably hnging tipan i to 6 carbon

Lncl uding. pheny i ke, "Co-
4R O BRI 8 Yoy P R kS Ryrati . STRABACH VM1 groups
1ehiab .@ﬁfyﬁ&l,,(scggécgb,gg@ﬁgyl (TH, A, 2xd thé &RY) et hynyl and

the like. cloal kyl" refers to a saturated
carbocyclic group of from3 to 8 carbon atops havi

Ca ey L B uB Lol U3 4. B SR LA Lot 19, e,

[ (8. Preferred cycl oal kyl include
{:n§%%gil&epﬁ}eg?’l}ﬁh?ggﬁ%ﬂgéy%e' nor bornyl and the |ike.
"Het erocycl oal kyl" refers to a C3-C8-cycl oal kyl group
accof@j-Og-atkynyh beteebivti réfers @bGy-Es-alkynyhgoupsipariog 3 heteroaryl
carhon atons . are re ced. b eteroatons chosen from
f‘?ak’é“@’?’étuﬁwgl?ﬁ% 2*{}}1?{@5%]?-‘/”@51 alét%ﬁé{ie'R bei ng defined as
hydrogen or nmethyl. Preferred heterocycl oal kyl include
pyr r efi-di, RecloBlkperfit®, a fitReled Taitdcyclic group of from 3 to 8 carbon

1-net hyl pi perazi ne, norpholine, and the |ike. "Cr% i
atgirisy havigg | 2o gingld ringefeed s cygolsxghark yruliplsy sendsagad, gings (e.8-

BpASLAERHEE LRl el Qe GRFRASIE RO oy and the

higd.erocycl oal kyl" refers to C -C -al kyl groups having
a

“Heterocycloalkyl” refers to a C3-Cg-cycloalkyl group according to the definition
above, in which up to 3 carbon atoms are replaced by heteroatoms chosen from the
group consisting of O, S, NR, R being defined as hydrogen or methyl. Preferred
heterocycloalkyl include pyrrolidine, piperidine, piperazine, 1-methylpiperazine,

morpholine, and the like.

“C;-Ce-alkyl cycloalkyl” refers to C;-Ce-alkyl groups having a cycloalkyl
substituent, including cyclohexylmethyl, cyclopentylpropyl, and the like.

“Ci-Cg-alkyl heterocycloalkyl” refers to C-Ce-alkyl groups having a
heterocycloalkyl substituent, including 2-(1-pyrrolidinyl)ethyl, 4-morpholinylmethyl,
(1-methyl-4-piperidinyl)methyl and the like.

“Carboxy” refers to the group —~C(O)OH.

“C,-Cg-alkyl carboxy” refers to C;-Ce-alkyl groups having an carboxy substituent,
including 2-carboxyethyl and the like.
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het er ocycl oal kyl substituent, including
2- (I -pyrrolidinyl)ethyl, 4-norphol nyl nethyl, (

wa 2002050866 4- pi peri di nyl )met hyl and the |ike. "Ear/bs2096/033679

refers to the group -C(O OH "CrC -al kyl carboxy"”
refers to Q@ C -al kyl groups having an carboxy
substituent, including 2-carboxyethyl and the
Iike."AcyI" refers to the group -C(OR where R
includes "d-Ce-al kyl™, "aryl", "heteroaryl"

G SR et e - G N e S 9 o,

@lﬁé‘(éroéyf’)’St‘C LQ(,QQIkyI APl GO 211868 BbtstRlNY] and the
acyl” réefers to aryl groups having an acyl
substltuent including 2- acetyl phenyl and the |ike
Het e@o@aa,ftlkyhcml? ree”¢r§r@ Cmr(ke%(leﬂ c&akRe hgvigapan w&vh gpstituent,
c th cludlng 2- acetylpyrldyl and the
H?ﬁ@%f$e e#%“%@' cycloalkyl acyl" refers to 3 to 8
nenebered cycl oal kyl or heterocycl oal kyl groups havi ng
an acykylsadydt irtfeento arﬁcgfcﬂnpy ‘havefzge s atqyl tsmbstgneup including 2-

-OC(Q R where Rincludes H, "d-C 6-al kyl", "C2-
wm@wdth@éﬁeoe al kynyl *, " C3-C8-cycl oal kyl ",
heterocycloalkyl heterocycloalkyl "aryl "

" het efe@fhkyl; a%g Qeﬁﬂ@'%yhet@xre?dér 1 %ou - Gafin | & lacyl substituent,
het er oaryl”’ | kenyl aryPI - C6- al kenyl

e ustingd eetylpyrizbyl @ad aield;lww aryl "

" C2- C6- al kynyl heteroaryl ™, "d-C 6 al kyl cycl oal kyl "

"d- C“g o l@éetejgggty% o%ﬁﬁ%?' ’k¥ef rs 10315 2% kﬁﬁ%;m@ﬁéﬂ:d”%/cloalkyl or

refer ups avi ng an acyl oxy
siteiich ElugRyl groums! hadinggm%c{/lambmthm.y) ethyl and the
like. Alkoxy refers to the group -O-R where R

I ncl udes, ry g«
G c a0 ol OBIdRyRéR & BrBHR fl YorrCRatior, Cx
%’6-%; gled %bg)é}kyﬁ PUBE;- C@Q&Mgﬁkﬁy M‘@e&‘ro@?clGMHﬁDh&erocycloalkyl"
nmet enox and the |ike .

“aryl”, “heteroaryl” “C1 Ce-alkyl aryl” or “Ci- Ce-alkyl heteroaryl”, “C,-Cg-alkenyl
aryl?, “C,-Cs-alkenyl heteroaryl”, “Cp-Cs-alkynyl aryl”, “C,-Cg-alkynylheteroaryl”,

“C;-Cg-alkyl cycloalkyl”, “Ci-Ce-alkyl heterocycloalkyl”.

“C,-Ce-alkyl acyloxy” refers to C;-Cg-alkyl groups having an acyloxy substituent,
including 2-(acetyloxy)ethyl and the like.

“Alkoxy” refers to the group —O-R where R includes “C1-Cg-alkyl“ or “aryl” or
“hetero-aryl” or “C;-Ce-alkyl aryl” or “C;-Cg-alkyl heteroaryl”. Preferred alkoxy groups

include by way of example, methoxy, ethoxy, phenoxy and the like.

“C,-Cg-alkyl alkoxy” refers to Ci-Ce-alkyl groups having an alkoxy substituent,
including 2-ethoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.
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"d-C 6-al kyl al koxy" refers to d-C 6-al kyl groups
havi ng an al koxy substituent, including 2-ethoxyethyl

w@ana70ss60 | ke. " Al koxycarbonyl " refers to the BCDUS2006/033679

-C(O OR where Rincludes H "Cl-C6- alkyl" or "aryl™
or "heteroaryl"” or "d-C 6-al k&l aryl" or "d-C 6-al kyl
heteroaryl"."C -C -al kyl al koxycarbonyl" refers to

C -C 5-al kyl groups having an al koxycar bonyl
substituent, including 2- (benzyloxycarbonyl)ethyl and

e el ARSI, SRS SO M gy having an

Jlu&{ye%enﬁrsu@m%t ahéwdlmga (Béﬁﬂyld&&caﬁsér@ﬂ)éﬂfyy hndthe 1itte C
-alky aryl" or "G -C b-al kyl hetero- aryl
"G -Ce-al kyl am nocarbonyl” refers tg d-

g r oupsmineghnbgnydi refernisc Hiensiopp <YRINRRY e\ﬁl@ere ,eﬁ%l} Reli Rgincludes

di a carpo I K . »
SRR GRS o S oy o o
R-C- alksl hdf&s{aeﬁﬂent ly hydr ogen, "d-C 6-al kyl "

'C2- C6-al kenyl ", "C2-C6- aI kynyl C3 C8-cycl oaI kyl "

heteroc c | k hetero d-C 6- alk
et FL OSSR o esi: & Sl S e o
ﬁflﬁﬁ]loqarbo@ s@&hﬁish@ Heludi E—(&lﬁfeﬂiyiamm@ar%@bﬁlynaﬁd the like.
kynyl het eroaryl Q al kyI

cycl oal kyl", "G -C 6-al kyl heter oc cI oal ky| "

- al kS?ACBdalyiim)mrh%rs todhe grupo NREABR Mbyre @%CB Rk’ Hg\l,qldﬁ@endenﬂy

n S t I t‘ 9Ud|c " _ ) ”
e%]DI ngI%ér#Wi) ‘et ﬁ%%g—al o | gleallgmyl™y Cas clycloalkyl
‘tﬁétérb@cﬁfaﬂiW’ "‘M@q @@SROR"}’PW@E'@6M aﬁ‘zl” “QFCe—BH;:yl heteroaryl”,

dependent | d- C 6-al .
L Sepa | Ooer, 1 G Sy “CrCe
alﬂglf\ﬁﬁé%&ﬁéﬁ}a@a'“g}’ g(;?%/liy?&yéloalkylh e‘c‘ﬁr@qaa[ 02}1 heter&y@oﬁrk@l’kyl

et er oaryl kKenyl
aryl", "C2-C6-al kenyl heteroar " C2- C6- aIk ynyl
ce

ar vl *C1-O1keb- alylaymind h eefersoty aljylCgsrugp klwmg an acylamino
cI oal k 6- aI t kyl ", and where
1R¥n°1"cd6‘égg% ﬁEPP‘\RH %mtrﬁ)zetﬁy %igéeg‘%get omto which

they are attached, can optionally forma 3-8-nenbered .
het er egygd¢raléyds % Mgk group —~NRC(O)NR’R” where each R, R’, R” is

independently hydrogen, “C;-Ces-alkyl”, “Cy-Cg-alkenyl”, “Cy-Ce-alkynyl”, “C3-Cs-

~ cycloalkyl”, “heterocycloalkyl”, “aryl”, “Heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl

heteroaryl”, “C,-Ce-alkenyl aryl”, “Cy-Cs-alkenyl heteroaryl”, “Cy-Cg-alkynyl aryl”,
“C,-Ce-alkynylheteroaryl”, “Ci-Ce-alkyl cycloalkyl”, “Ci-Ce-alkyl heterocycloalkyl”,
and where R’ and R”, together with the nitrogen atom to which they are attached, can °

optionally form a 3-8-membered heterocycloalkyl ring.

“C-Cg-alkyl ureido” refers to Ci-Cg-alkyl groups having an ureido substituent,

including 2~(\V° -methylureido)ethyl and the like.

“Carbamate” refers to the group -NRC(O)OR’ where each R, R’ is independently
hydrogen, “C;-Ce-alkyl”, “C,-Cg-alkenyl”, “Cy-Ce-alkynyl”, “Cs-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Ce-alkyl heteroaryl”,
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"d-C 6~al kyl ureido"” refers to G -C -al kyl groups
havi ng an urei do substituent, including

w@2qo73a3et hyl ur ei do) et hyl and the |ike. "CarbaPel/€52006/033679
refers to the group -NRC(OOR where each R R is

i ndependent |y hydrogen, "d-Ce*al kyl", "C2-C6-al kenyl ",
" C2- C6-al kynyl ", "C3-C8-cycl oal kyl ",
"het er ocycl oal kyl", "aryl", "heter oar yl", "d-C 6-al kyl

aryl" or "d-C 6-al kyl heteroaryl " C2- C6- al kenyl

e G o S o, .

gﬂﬂ%té%& 17, %di- @%—'aﬂdyﬁ(k!g'wcl&flfﬁ}@"’ G@@g%ﬂghmbterocy%ml”

ers to he group -N vvhere each
|ndependentI¥ hydr ogen or -
het gd |re o'ihe (gr(alparl}@R y}lwe eag,lp R }’g 1sggdemepc;,qnﬂy hydrogen
etc r o I ALC al Els L I bk c
Boserpalbiy Siar bostitnirio ELERAEAR Hiey Gt
hhibohryt ey “aycﬁoaikﬁlaméﬂeteﬁmycloﬂkyﬁn annd yvhéernaad R’, together with
3- 8-nmenber ed heterocycl oal k

Hhei Hogenestams to yhigh. they aﬂr‘?q? A ng@ ﬂ]atwqqu gc'lﬁr%rﬁ At g-membered
ﬁé{g’%ﬂ'ﬁé@%’rﬂgm' udi ng 2- (1-pyrrolidinyl)ethyl and the

refers to a positively charged group
-N+tRR R', where each R R ,R' is independently "d-C
6 al k§|-Cealkyt dming- relfdey Ito &hﬂsJaH@Yl grqnpsdaavam&yn amino substituent,

ot prirm g Bt Re i (he i 17 ogen & om to

whi ch they are attached, can optionally form a

3- 8- NRREIERE D %HQCW cd Cp@lsﬂt(iyélyr chragged' @cm@ 6N§RR§,R” where each
Mam@m ugs: gg@;’gapr o e{@q;ggﬁ « éﬂ-ﬁ?@aﬁg’ gr“%u 6 aly y. ! glgyl,an or “C;-Ce-alkyl
ﬁét%o? d fo&"“kﬂhor ket &y‘lhe?eﬁl&g&ﬂa%ggl”k Snd WHeleOR@Rd R efoREther with

oro 0, brono an atoms. " Sul f onyl oxy'
ttef gitrsgdro ang t® mlcm@y 2208 amémd; parRopdorsdy eforrack Brémembered

alkl "d-C 6-al kyl" substituted with
%F@ﬁiéﬂqu%l an - 0SO 2- CF3 group, "C2-C6- al kenyl"
" C2- C6- al kynyl , "C3-C8-cycloal kyl"5

" het epQey a8l diyhoniumar ¥kers to MBLE¢-aI&yY lgfoups having an ammonium
substituent, including 2-(1-pyrrolidinyl)ethyl and the like.

“Halogen” refers to fluoro, chloro, bromo and iodo atoms.

“Sulfonyloxy” refers to a group —~0S0,-R wherein R is selected from H, “C;-Cq-
alkyl”, “C;-Ce-alkyl” substituted with halogens, e.g., an —OS0O»-CF3 group, “Cy-Cs-
alkenyl”, “C,-Cg-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“C-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “Cy-Cg-alkenyl aryl”, “C,-Cs-alkenyl
heteroaryl”, “Cy-Cg-alkynyl aryl”, “Cy-Cs-alkynylheteroaryl”, “C1-Cs-alkyl cycloalkyl”,
“C,-Cg-alkyl heterocycloalkyl”.

“C;-Ce-alkyl sulfonyloxy” refers to C;-Cs-alkyl groups having a sulfonyloxy
substituent, including 2-(methylsulfonyloxy)ethyl and the like.
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"d-C 6-al kyl aryl" or "d-C 6-al kyl heteroaryl",

"C2- C6-al kenyl aryl", "C2-C6-al kenyl heteroaryl",
wO g7as3ed kynyl aryl”, "C2-C6-al kynyl het er oar yPCT/USTH06033679
6- al kyl cycl oal kyl ™, "Ci -Ce-al kyl heterocycl oal kyl "

"d-C 6-al kyl sulfonyl oxy" reflers to d-C 5-al kyl groups
havi ng a sul fonyl oxy substituent, including
2-(nethy|su|fony|oxy)ethyl and the like."Sul fonyl"
refers to group "- SO 2 R’ wherein R is selected from

t 'd-C..6 o
subs%“ﬁ%ﬁ"e]d W? Ertﬁgé SPVE: 33 W%SWY §ol~°2 %aij{) H, “aryl”,
© etanbyrl 4@10@{ alk?'l@z“(@ﬁflé-hka’[‘%lu‘bsutu@aw@ﬁrM@édﬁ@' ésyl an —SO0,-CF;

"“het er ocycl oa Y h oaryl " . 6-al kyl .
goyp,” 6h-Collonglal kG- Qa@il@mhr y1'€3-Cy-coeledkdl k rliyterocycloalkyl

e T

ﬁyﬁ' 0&121@4 a'lkenyQ he@ér@ar?l”l,(yiczlf@&ﬂkﬂg& Cérgll':’fl kﬁz-Cs-alkynylheteroaryl"
- C6- al k S d-al kyl groups

ul
‘F@w@mglkal @/elora&yw “@u@sﬁﬂ%hﬁﬂocvﬂeﬂlﬁﬂu ng
2- (met hyl sul fonyl )ethyl and the |ike. "Sulfinyl"

r ef Ier: %é aﬂ(gF iﬂfé,ﬂyr’ rgfeg) fo% @@ka?l &o&)é Baviid E%l%yi E@Rituent,

H, substituted wth
imahﬂg@fs(mﬁhgsulfmyl)smfr}mdahghbeup, "C2-C6- al kenyl"
" C2- C6-al kynyl ", "C3-C8- cycl oal kyl "

aRe,'t gélﬂf}icll o% é‘?ngﬂ %grc? - éSr(g)g?( ol eﬁeoréa%zf{é% se]g f?onlf)ﬁ “C1-Cs-

ﬁk}’l"’? “C 8= a%fl’al %@&Mhteﬁetvﬂhoﬁélygens e@?, 6}6 SDI@]Fky lgroup, “C,-Cs-
) Synél het er oar yl” 3 . 9y CG 29 & 2
@ly@m)d | ‘Ey{C'é -alkyoy !l 'Ch aplq‘ib’c palkl Ogygqrggp@ kyl “agyl’ e “heteroaryl”,
| >n 13 t a| 6L \/¢
1—?%/ kS'P a{}%s%élk . Sré%iseaﬁ]?}ﬁc}?et%o& P" U‘&-Méﬁ%%@ \VEHOC Aalkenyl

Eetéﬂ@iﬁiyﬂfW“@gl-le(;mliWn)lbﬁﬂyW “@Q—dletah@nbllhle‘&roahﬁu,l “fGiAg4-alkyl cycloalkyl”,
refersto rou S-R where Rincludes H "Cr

ey er@iyci%lkyél kyl " substituted with hal ogens,

e.g., a-SOCFSgroup " C2- C6-al kenyl ", "C2-C6-

al ky“Eﬂ-'Oﬁ—all&@sﬁﬁnW%fé% K)YQ Cs-ah@l SfRpY ﬁhﬁﬁg &yduTﬁn};l substituent,

aryl™, "heteroaryl -C 6-al kyl aryl™ or -
Brcildiayg 2- froctbylsulfi Wl)ethyl@ld(%e bkdenyl aryl"
" C2- C6- al kenyl heteroaryl™

“Sulfanyl” refers to groups —S-R where R includes H, “C;-Cg-alkyl”, “C;-Cq-
alkyl” substituted with halogens, e.g., a —SO-CF; group, “Cy-Cg-alkenyl”, “Cyp-Ce-
alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “Cy-Ce-alkyl
aryl” or “C;-Cg-alkyl heteroaryl”, “Cp-Cg-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”,
“C,-Ce-alkynyl aryl”, “Cp-Cs-alkynylheteroaryl”, “C;-Cg-alkyl cycloalkyl”, “C;-Ce-
alkyl heterocycloalkyl”. Preferred sulfanyl groups include methylsulfanyl, ethylsulfanyl,
and the like.

“C;-Ce-alkyl sulfanyl” refers to C;-Cs-alkyl groups having a sulfanyl substituent,
including 2-(ethylsulfanyl)ethyl and the like.

“Sulfonylamino” refers to a group —NRSO,-R’ where each R, R’ includes
independently hydrogen, “C;-Cg-alkyl”, “C,-Ce-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-



" C2- C6-al kynyl aryl", "C2-C6-al kynyl heteroaryl", "d-C

6-al kyl cycloal kyl", "Cl-C6- al kyl heterocycl oal kyl "
woe@feswsed sul f anyl groups include nethyl sul f aPgT/PS2006/033679

et hyl sul fanyl, and the Iike. "d-C 6-al kyl sulfanyl”

refers to d-C 5-al kyl groupstlhaving a sul fanyl

substituent, including 2-(ethylsulfanyl)ethyl and the

i ke. "Sul fonylam no" refers to a group -NRSO 2-R

mhere each R, R includes i ndependent|y hydrogen, "Cr

cy&]@a Ky “I&qtergf:@ a.lfg‘ylk,ﬁ‘n \/ ’;, S‘Q?S{Oﬁ’l’eﬂd}}@g%%%ax)’d” or “C;-Ce-alkyl
he&%ﬁwar‘ﬂdg-cs-aném& @rﬁi’ kydlz-@E-)ﬂkenﬂr hectgifo Olg@ ?‘Ld&)l@s-alkynyl aryl”,

het er oar yl kenyl yl " nyl
‘i%t(é«@bywlheteroml”(;éc apkyﬂgyl cml(gglkyl” “Cy-Cg-alkyl heterocycloalkyl”.
CZ C6- al kynyl heteroaryl", "G -C6-al kyl cycl oal kyl "

s uI f o%nly? ¥ &Jlﬁ)hﬁ:élﬁlgyf ’lo Q%Héw@aﬁ(gﬂkyggrg u@ lll(aﬁ/llr{% a sulfonylammo

5 subbtitoemt) mmluﬂmgsasl(@ﬁtynmmmylammwéthym ang the like.
2 (et hyl sul fonyl am no) et hyl and the |ike.

"Am nosul fo yI W 1€ to a ch
R R ARHOSHRR’ ?fré RadneXyoh %‘Sbﬁﬁi Ve e Ry € tholudes
1n%e9§erﬁ‘f &9¥ogen, (@1 @Q—a&!yk’}’md‘z 6-alﬁéﬁ}@8' “Gé‘@lg-@ﬂdyhylr’, “C3-Cg-
terocycl oal l% , het er oar &
@cmalkym “h@pro@ﬁ;laalkxil’ ‘hgtl” “bgﬁeyqa!tyl” é Qa@algyl |or “(;-Cg-alkyl

Iéeg%;f)ary % % %—%{( gfté %) ?i(enyl. E‘%{é’%ﬁl’al ké’ n@ -alkynyl aryl”,

10 ‘%@fﬂkwlheterodry@ 66@-‘08%[ th@jlc&diallaydm‘@lr(kﬁyilkyl hetbréSycloalkyl”.
e

0 am nosul f onyl " rs to d-C 6-al kyl groups
| f
) o Tk ST Mo i
n t li
MR BB MRt e i

substituent, the above set out groups, like "alkyl"
"al k‘é%t}ﬂsﬁtuteéad)ﬂ(gmybsn,tutedi inlesa otherwiise @p@ﬁra}qed et the definition of

e e o

15 %hl9l€ ard kliéteroaryﬁ‘zet@GgﬁJubﬁ Ryh ' optloﬁﬁ}y %-s&béﬁ)tllitydi Wlth from 1 to 5
cycl oal kyl ", "heterocycl oal k C 6-a

sxdvsmuﬁntmsctlwte% &gy BEreyour, cona:ségog qzyps-egkgl ﬁ:@p%lkenyl“ “Co-
CdafeySyial KL NEHEHOCYALBRAL N alky» AR -alkyl  aryl®, “Ci-Cs-alkyl
heteroaryl®, “C;-Cs-alkyl cycloalkyl®, “C;-Cg-alkyl heterocycloalkyl®, “amino”,
“ammonium”, “acyl, “acyloxy“, “acylamino®, “aminocarbonyl®, “alkoxycarbonyl®,
20  “ureido”, “aryl®, “carbamate”, “heteroaryl”, “sulfinyl”, “sulfonyl”, “alkoxy”, “sulfanyl”,
“halogen”, “carboxy”, trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like.
Alternatively said substitution could also comprise situations where neighbouring
\ substituents have undergone ring closure, notably when vicinal functional substituents
are involved, thus forming, e.g., lactams, lactons, cyclic anhydrides, but also acetals,
25 thioacetals, aminals formed by ring closure for instance in an effort to obtain a

protective group.

“Pharmaceutically acceptable cationic salts or complexes” is intended to define

such salts as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal



"amoni un', "acyl", "acyl oxy", "acylam no",

"am nocar bonyl ", "al koxycarbonyl", "ureido", "aryl",
w0 ec@rposnset e”, "heteroaryl”, "sulfnyl", "sulfonptT/Ps2006/033679
"al koxy", "sulfanyl", "hal ogen", "carboxy",

tri hal onmet hyl, cyano, hydroxyz nercapto, nitro, and
the like. Alternatively said substitution could also
conprise situations where nei ghbouring substituents
have undergone ring closure, notably when vi ci na

Tnctl %F substituents. are involved, thus, for .
g i, OF IBAZNGHWR). g Lm0y, FpORivgY ally il salts with
&%ﬁﬁl@laﬁmnets @h&ﬂﬁ@@vﬁh%etﬁﬂhﬁﬁiesdﬁrﬁmﬁnﬁ)é #rinkGh kAR Sthylamine,

for instance in an effort to obtai'n a protectlve

tynedwflamm@h ar maggholineal | - Mcd}sgtmbmmec at iNoN digphenglngathyl)-1,2-

gcﬁ %)ﬁ}ejrﬁe aqtﬁaglgpt elqg (e téanoggrglng,ren ?%iriel, %eﬁqylmorphohne
@F}Bﬁdlh@ e b@@iatkﬁn@e@amiﬁeﬁzﬂahﬂen&ﬁétﬁind)ﬂ QholRy n&ﬁyl@ﬁ@—dlamme

um niumsalts, ammoniumsalts and salts with or ga
maglyednes uc r(Na@emYlg%u%mlw; ami bsacthaminst hy |(h1nb%éylphenethylamme)

Ehe{ WMA ?ﬁ%ﬁ%g Bﬁﬁﬁﬂéﬁﬁﬁine t(ﬁ'aﬁﬁﬁw bq{yﬁfd?&methyl 1,3-propanediol),

cam ne,
jh‘obﬁun@ astph a@yﬂﬂiﬂﬁismfltbﬁﬂmlﬁ—Nﬁtm’alh’éwvlwmmél R’, R”’ is independently
et hanol am ne, di et hanol @YPH’? et hyl enedi am ne

W%%le%%p?)ﬂeﬁpﬁpla d sty 254 $diun and potassium salts.

(N, N -di benzyl et hyl enedi am ne), chol i ne,

et hy keRemdiARLAS; a ﬁlab'l@s@@s SNEOTR s Y kafBRAMND REks or complexes of
benet ham ne (N benzy phenet hyl amne), diet %I am ne,

’ghepbq:lawﬂd@,tlﬁeﬁr oorepoitgs n@ (- @rdses- gmey’@@ro zﬁsefeﬁgm the desired

r nedi e
P RN L] 5P Al e B ERScBle spig scdiion
Swdrfogsdl wathkitbr@hic t&m&y@ 8., BgdehRiricyaci, a{ﬂrdlﬁdmﬁaahdl&, sulfuric
are sodi um and potassi um sal ts. "Phar maceut | G

|l
agid.hoamitosic agid; Bitig acg@mgplélg@e]gke),r@ﬂépgs f%mg(é[v\ﬂt?x Qgganic acids such
COMRLEX e 8)&511{0%1&) %W ﬁptshéc'nﬁg gﬁnﬂﬁﬁg qg1 Fﬁmﬁeﬁﬁ: acid, maleic

present Ihven retain t esired ogi cal
a@tl,l a@cbﬂmc Exda,nhsﬂnemccﬁclcs uarmics adidl,spanmait adie, algitic arid, polyglutamic

dt d t I Ls f i th o
Jrigahbeicas pab o nanbilsR M e ari, S bty 2cid.
@Eﬂddﬁ naiélufl&g tén Ql@b Ge ﬂlﬁﬁﬁl@{é@éd' & ﬂ?drﬁacdiitﬁ:ﬁll}c a@sebfibleddithternary

salts formed with organi c acids such as
sai‘etkwmcb}da p@r@ahl skllbdu id, the arts which wepificalluinsiudieche quarternary

grcr:llm%hmrlrna lselllg o?%fle fo Nﬁl@’ck’dJ’ im %elcem R, R’, R” is independently
hydrogen, alkyl, or benzyl, C;-Cg-alkyl, C,-Cg-alkenyl, Co-Cs-alkynyl, C;-C ¢-alkyl aryl,
C;-Ce-alkyl heteroaryl, cycloalkyl, heterocycloalkyl, and Z is a counterion, including
chloride, bromide, iodide, -O-alkyl, toluenesulfonate, methylsulfonate, sulfonate,
phosphate, or carboxylate (such as benzoate, succinate, acetate, glycolate, maleate,
malate, fumarate, citrate, tartrate, ascorbate, cinnamoate, mandeloate, and

diphenylacetate).

“Pharmaceutically active derivative” refers to any compound that upon
administration to the recipient, is capable of providing directly or indirectly, the activity

disclosed herein.
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acid, ascorbic acid, benzoic acid, tannic acid, panoic
acid, alginic acid, polyglutamc acid, naphthal ene

W@ 007081360 aci d, napht hal ene di sul fonic acid, aPdI/US2006/033679

pol y-gal acturoni c acid. Said conmpounds can al so be

adm ni stered as pharnmaceuti caBly acceptabl e quaternary
salts known by a person skilled in the art, which
specifically include the quarternary annnniun1salt of
the formula -NR5R, R + Z , whereln R R, R'

| nd%@ﬁggﬁ%ﬂ h,y t]t%c él? 3 @ l gst%g‘zc%ggplai asl;? only tﬁé’se 'wherein
R¥ afefoi kb hp%gérpﬁfdy\bhlcﬁ WisbRg ke FornfifleqIZ) ane (BRI Kyl ,

and Z is a counterion, including chloride, brom de,
i odide, -Oalkyl, toluenesul fonate, nethylsulfonate,
sul foﬁmomﬁes@mﬁe (eo) refarshihetmsodustic thapsare obtained by an

PSERGNE sy EgL 13! 8 oy ARG G o1 by Oh A Emil ARl materials and/or

ascor

£oa EIASTORA ntlmmi&inq)aisﬂ].g amﬁhsdoﬁmja;ailmelﬁb’awe$tep, whereby a surplus
"Pharmaceutical ly act ive de%va%}{/e ref to any
@%@Wﬁ@thfﬂ?{tlnﬂm A Piehleast 2heyt Be]ﬂ}(éﬁ CI pient, is

capabl e of providing directly or indirectly, the
acti VA}%thécﬂnH%ﬁQrsh %i@fsr’to-ﬁﬂﬁgs that8HR tBe effynid1&romatase and by

conpounds according to Formula | are only those
thiat fogvems &2 lavad /of rthem;trad@l HRrefferge aremaasgtiniihitens gmla@a by way of

L e A

asynmetric synthesis, i.e. a synthesis involving
non- FRGEdHes r8¢eptds im@lulaser(BERM)artiorto deay et :blcfnk the actions of

synthesis conprising at |east one e ﬁt&aﬁ%e %P

Setengen WBrcace B 1BE Jit BQECTD FoCEHET PR E T Freinglde estrogen
& Iud

Pl b7 BBl aRPERRch St dodpepia/mesed seross incud

ay ongtodseamapld Taynokifat, Ratoagfes. t he | evel of the
estradiol. Preferred aromatase inhibitors include by

G BT L S G AL s o
Q&E&Qﬁ\kﬁf Bkt G Ofit@Gryt GHRID I 0edptdrhevidel iohsated on the plasma

estrogen ocC I ng the estrogen receptors on cel
3@;}@3@ gqnqdq)tm%\s,elgld\a@ggﬁ rapid, greversﬁv e suppression o% gonadotrophm

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

“GnRH agonists” refers to decapeptide modifications of the natural hormone
GnRH, which are drugs that desensitize GnRH receptors of the pituitary gland at
continued exposure, which causes an initial stimulation of the pituitary—ovatian axis,
followed by a reduction in circulating serum gonadotrophin concentration and inhibition
of ovarian function. Preferred GnRH agonists include by way of example Buserelin

acetate, Nafarelin, Leuprolide, Triptolerin, Goserelin.

“pPI3K inhibitor” refers to a compound, a peptide or a protein that inhibits the
activity of Phosphatoinositides 3-kinases (PI3K). When the PI3K enzyme is inhibited,
PI3K is unable to exert its enzymatic, biological and/or pharmacological effects. In one

embodiment, the activity of PI3K alpha is inhibited. In another embodiment, the activity
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receptor beta antagoni sts and estrogen receptor beta
agoni sts. Preferred SERMs include by way of exanple

waa00ox3@3en, Ral oxi fen. "GiRH ant agoni sts" ref ePGI/U82006/033679

synt heti ¢ GhRH anal ogues, which are drugs that
conpetitively block the pituittary GiRH receptor, which
is located on the plasma nenbrane of gonadotrophs,

i nducing a rapid, reversible suppression of

gonadot rophi n secretion. Preferred GhRH antagonists

[ . ) I I i X.ne GNRH .
o Bl Bet jsombitgeq o horBerspbatifisht HhE ahgRs b fasihma is
i&tﬁibtté@l I QEMRRIh AN ERbodAbRD 1R Bctilfiyasf PIBK dteaei@smm@d In a
GhRH receptors of the pituitary gland at continued

exfrosd rembovumam thesaetisity @hPI3K giramads inkibited Suchoiphibitery activity

Ot U SN TR o SRSl SHOGH SO0 o 10 one

rfibdddinEhtO liheOPIEsm/ ﬁmi‘tﬁﬁbr fiun Qbmpﬁundz’ﬁaé@éd #Om@hRHroup consisting of
agoni sts in anpl e Buserelin acetate

Revraias! (D (Htémar@vm) L 67 B ST er el v pr 8k

inhibitor" refers to a conpound, a peptide or a

prot ' Fat@rgt SHRMs®f The progesterone receptor, a
Phosp %%?ﬁ%%HFPJQ (#hases{(PBK? Whgnptﬁ§SP§£ P

mampereo] thei supedfarhyl of BBNeatrsrecnms,elst the esasptor jfox progesterone that

P o Bvelb 5l dh B ke iRt RN S B e FEdeBRY odutators
bt@hﬁﬁg§ aflat kEh Qﬁ% helonRiTDadidmRRE  ort Bertial (intkddy odgohBtantagonist
beta s inhibited. In another enbodi nent, the activity

m‘twmes Idegamding jugon ke Bite efl action. yie prefersech SPRMfidndes rhY way of
zctgvhnﬁkof PI3K delta is inhibited. In a
Tt 188 &MBodi ment t he activity of PBK gamma is
| nh| bited. Such inhibitory activity can be determ ned
by assfagsagecaof thel presedeimvemidd isktoopmvida at iethadtof tfeating and/or

one enbodi ment, the PBK itor is a compound .
BV R INg e AOBRHgsES gy 8% ﬁncbglﬂgzit SEQTRRYIERE ﬁé@ﬁﬁﬁgéng( F)therapeuttcally

éltgéo)twe (dduht of'aVP13K ‘iﬂh1b1(o\{| in a(ﬁ{bfe}reérh‘i!n‘t{o\i_iﬂtéﬁt the individual is a

rogesterone receptor nodul ators (SPRVs)'
pungrefenemlone receptor, a nmenber of the superfantly of
nucl ear receptors, is the receptor for progesterone

t hat l ay S%ﬁ"{}gle}%/ﬁ%tg lbtfl 1nvénﬂ IfleJ(I,Paltegu Fc? Ry %lﬂ%d' 3f- ‘treating and/or

Sel ec It Ve ne’r ecep
preventing endometriosis by sequential or combined treatment of hormonal suppressor

(e.g. GnRH antagonists, GnRH agonists, aromatase inhibitors, progesterone receptor

modulators, estrogen receptor modulators) along with a PI3K inhibitor.

Second or subsequent administrations of therapeutically effective amounts can be
performed at a dosage which is the same, less than or greater than the initial or previous
dose administered to the individual. Second or subsequent administrations can be
administered during or prior to relapse of the endometriosis or the related symptoms. The
terms “relapse” or “reoccurrence” are defined to encompass the appearance of one or

more of symptoms of endometriosis.
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are drugs that can have agoni st, antagonist or partia
(m xed) agoni st/ antagoni st activities dependi ng upon

wao b®793036¢0 of action. A preferred SPRM i ncl udesP@yusmge/033679

of exanple asoprisnil. A first aspect of the present
invention is to provide a netibod of treating and/or
preventing endonetriosis in an individual conprising

adm nistering a therapeutically effective anount of a

PBK i nhibitor hi a preferred enbodi nent the individua

is a hunpn,female, I.n a _.secon spect .. t.he.jnventiaon .
rel aled r{&éd £Spesh Hbg TBYentipa &?]ia%é 6}8r?d7n€?;h°8r%fv fgtinggendometriosis-
RUHQIRIHRSiS a WmAE Q&%Bﬁéiﬁ%tql%radﬁﬁﬁ@drﬂﬁﬂ dfraQHéxﬁgéiﬁicé’lﬁy effective
hor nonal suUppressor (e.dg. RH ant agoni sts, GiRH

agowit of 8 P13 oitiites,calonehiridn tembinaiperoydh pthep retility slepgsor
nodul at ors, estrogen receptor nodul ators) along with a

PBK i nhi bi tor. Second or bse ntadm.ni [ .

* hor ibais ity B cedlratialty Mg R koAb in Hizes the
dis€R6 BY SupWiéseigieBdddiidesiRpEndehe@tist han or greater than

the initial or previous dose adm nistered to the

i ndi vi dual. Second or subsequent adm.nistrations cian o
be AdfArt apesiad the ProasgRtgpvetiogcongsts dp dgdrrgpceifigal composition
itthi g r i RH
FRATELL » TR, IAREOE 4 B S O (e (i iagonits, n
hdvmishy peramatase indfibitore, progevieronofreeeptgyt madulafors, estrogen receptor
endonetriosis,In a third asgﬁét, the invention rel ates
FSOHlaIeED A8t SherESa ALY BrSBRl B ol at ed
infertility in a female conprising the adm ni stration

of a Al ek apedt bEak!preRhf BEEAIR @iBigRtinahe asePiika PI3K inhibitor in
i nhi bitor, alone or in conbination with other

thermgrufaciure pfymedicamart fenthe dierenrant andier EYFIERR P pndgmetriosis.

conbi ned treatnent regi nen mnimzes the di sease by

2]9 PPHES $drO ?é'{)gﬁﬁﬁ\}é”n 85 (RRFRAGN ShGRA be undbréebd Bs ﬁa‘%ﬁﬁﬁf or totally

the present | nvedtion consists in a pharnaceutica
peNpig inibitngypalesiatingaorPRKersingi dyiet @ more $ymuptomalor cause(s) of
suppressor (e.g. GRH antagoni sts, GiRH agoni st s,
SRORAEARYS i nhi bi tors, pr ogest erone receptor
nodul at ors, estrogen receptor

A proposed model for progression of endometriotic disease predicts that lesions

progress from benign inflammatory lesions responsive to endocrine intervention to
partially or completely hormonally unresponsive lesions that involve upregulated

survival pathways in addition to inflammatory pathways.

Therefore, in one embodiment, the PI3K inhibitor may interfere with survival

' pathways in endometriosis.

A sixth aspect of the invention relates to the use of a PI3K inhibitor together with a
hormonal suppressor (e.g. GnRH antagonists, GnRH agonists, aromatase inhibitors,
progesterone receptor modulators, estrogen receptor modulators) and a pharmaceutically
acceptable carrier in the manufacture of a medicament for the treatment and/or

prevention of endometriosis.



10

15

20

25

nmodul ators) and a pharnmaceutical |y acceptable
excipient. Afifth aspect of the present invention

wW@w3H030360 i N the use of a PI3K inhibitor in theCT/US2006/033679

manuf acture of a medi canent for the treatnent and/or
preventi on of endonetriosis. (§he term "preventing", as
used- herein, should be understood as partially or
totally preventing, inhibiting, alleviating, or
reversing one or nore synptons or cause(s) of

endoft Propt @ BRKCRIENR daree viiie PSRl sprpgres o GuRdl

At ITREN GER M M doRNPR 6 ath RS inBIkitokS '
en%ggri ne i nt erévent on 10 parti al | jsﬁgreg%%ge\rﬁgrlleé?egle};/mr modulators,

¢strogem a¢depton rmedipaings) veen | es o cigquantiat or rav gdmbined use of the PI3K
upr. equl d,survival pathways in addition to
ﬁnﬁwtgﬁ?‘ﬁ@FQmﬁ’&?r}%‘i@?eSWerefore, in one enbodi nent,

the PBK inhibitor may interfere with survival pathways

i N endeventy ilsgbéd':tsof e Bivaitidnaieat toahe tidelaPISKtihkibitor, alone or in
relates to the use of a PBK inhibitor together with

ersebipion with gthss dpies( i@ the manpgachEe afa medicamenh fay the treatment of
éﬁgﬂ{eﬁ{o%is-x%[a%mk?e?@liéyﬂhi bitors, progesterone receptor
modul a

ors, estrogen-receptor nodul ators) and a
phar maceutically acceptable carrier in the manufacture
of aAmeightiamspect HOthet ngertionatalang tatd/ we off @ PEK iignbigdr for the
endonetrj ogi s. The use of a PBK inhibitor together with

EeY P SPILATHPESsor (e. g. GnRH ant agoni sts, GnRH

agoni sts, aromatase inhibitors, progesterone receptor

nodutrbafisulat S0 ohRaRRIsGElataddinkatinfyS) iarfAddEtoabe treated or
sequential or a conbi ned use of the PBK inhihitor and

eured, ispav A the Upmstae oif, infkridlisy eng hbiglogicatly gretiyg duman chorionic
LPEBN 1L ATEI A A0 & G AR normone 57,
aeey irag hetueal digldy padiiehorinta feoombinant foemf p@nbe administered. Such
endonetriosis-related infertilit

An. ei ght.h t of
lsehlss apd Pisiods of Heaaprodicig hiue besh desped; i fibigpean Patent
31 dai6ns EP 160,699, EP 211,894 and EP 322,438,

The pharmaceutical compositions of the present invention can be administered
by a variety of routes including oral, rectal, transdermal, subcutaneous, intravenous,
intramuscular and intranasal. The compositions for oral administration can take the form
of bulk liquid solutions or suspensions, or bulk powders. More commonly, however, the
compositions are presented in unit dosage forms to facilitate accurate dosing. The term
“unit dosage forms™ refers to physically discrete units suitable as unitary dosages for
human subjects and other mammals, each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect, in association with a
suitable pharmaceutical excipient. Typical unit dosage forms include prefilled,
premeasured ampoules or syringes of the liquid compositions or pills, tablets, capsules
or the like in the case of solid compositions. In such compositions, the PI3K inhibitor is
usually a minor component (from about 0.1 to about 50% by weight or preferably from
about 1 to about 40% by weight) with the remainder being various vehicles or carriers

and processing aids helpful for forming the desired dosing form.
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treatnment of endonetriosis. In particular, when
endonetriosis-related infertility is intended to be

wo e@ansde®r cured, drugs for the treatnent of PCT/US2006/033679

infertility e.g. biologically active human chorionic
gonadot rophin (hCG, |uteiniaiing hornone (LH) or
follicle stinmulating hornone (FSH), either in a
natural highly purified or in a reconbinant form can
be adm ni stered. Such nol ecul es and net hods of their

B e oSt 18, CHERB T, W o

R qRRAL FBKSI WRR buSBIRP Sshédddis aef dispéhsieesRAts, colorants, flavors

invention can be adm nistered by a variety of routes
smichellkeig oral , rectal, transdermal, subcutaneous,
i ntravenous, intranmuscular and intranasal. The

e I P . ‘
o AT 1P B ofasn 0T MBS A8 of 3 eBhg inbRifths, or
otaings ofbd eiraidermaatuse; hourleesuclt he minpogitiliinanseHulese, gum

resented in unit daosage forns to facilitate, accurate
B b SR <P e s RS P B RS font e

| ?%%{I%Lrﬁ@lakiﬁ, ggﬁﬁ%@lt tr %h% ?ﬁﬁ:‘lﬁk boRbRcA® s tﬁ@ﬁﬂagﬂ@ﬁ@iﬁeﬁearate; a

uman subjeCts$ a er manmmal s, each unit
gliduntiisnein gs acobloabid tsiliconndivxigiennt swsetafing cigente syeht ¢ isatrose or

calcul ated t rroduce the. desired therapeutic effect
S0 ot GDUIRE ekt bGP THEE R b coliyEE  or orange
axedplbent . Typical unit dosage fornms include

prefilled, prenmeasured anpoul es or syringes of the

l'iquid conpositions or pills, tablets, capsules or _the,

| | kEgotableh compesitions ¢ i tipicdlip hesadi yRen injeciablen sterile saline or

ﬁﬁo@ﬂﬁé—%kﬁ%d staﬁﬁ% %?I%thg{hiﬁ?éc'ié%ge icﬁri%%“ &¥n n"hBAt. As above-
onponen romabout 0.1 to about % by wel ght or
pieafi@tedpthy PIBENivhitator id stich ataposittkoibytypieallyhs Jmindt bomponent,

t he remai nder bein rious vehicles or. riers. and, .
bPoelt THBHE FEHRD 0P Bol0hophiracticriiebp ERisREH hine te
Lﬁgclnggé Qithid farpsrgyi tabl e for oral administration may

I nclude a

sul t abl e aqueous or nonaqueous vehicle with
buffers, suspendi ng and di spensing agents, colorants, |
fl avdhe aheverdasciibade. comencngnts oferns oralfy i sdminjstereflgror  injectable

gg)(nq.rr)]g)slitledns a %feretl}rf] ere{algelsér&%v%g PREEEAhGaRs & well as processing

techniques and the like are set out in Part 5 of Remington’s Pharmaceutical Sciences,

20t Edition, 2000, Marck Publishing Company, Easton, Pennsylvania, which is

incorporated herein by reference.

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

Remington’s Pharma-ceutical Sciences.

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

parenteral administration, PI3K inhibitor may be formulated in a unit dosage form for
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conmpounds of a simlar nature: a binder such as
m crocrystalline cellul ose, gumtragacanth or

w@eioansase) an exci pi ent such as starch or | act BREUSH06/033679

di si ntegrating agent such as alginic acid, Prinogel,
or corn starch; a lubricant sé@ch as magnesi um
stearate; a glidant such as colloidal silicon dioxide;
a sweeteni ng agent such as sucrose or saccharin; or a
flavoring agent such as pepper-nint nmet hyl

saILcyLate e flavarin | ectabl e

iAok 0 Ghisles Sichygh eainey d5Ess SRR APt glhupin and Ringer'
sh&tdd e saline or phosphate- buffered sal i ne or other
|nJectabIe carriers knowmn in the art. As

abovenentioned, the PI3K inhibitor in such

corrpEer rarenteral (g gt ynp]amomy, sabetitansous dnfprorispelar) administration, PI3K

tI b t 0.05 to 10
A Ea e PR AT S ot o kot B BBpnibdd bowder n
Adsé@atiokh Wlﬁbé’\fﬂaﬁ%&ﬁﬂ(ﬁﬂ? dosmabIe Pafentepdl whidlt Ye.g. water, saline,
adm ni stered or ectabl e conpositions are nerely

dexpioss Solution)y and 1’(1Y@rthﬁhfr@pqt§pslscggmﬁgy e. gsmanmtol) or chemical
E%ﬁ?f@' %retts QWeg %ﬁ&’ bﬁﬁgrs} Nee b iGuRId 1§ %rlﬁ%d BcharﬁhEnly used

arnaceutlca Cl ences,
tedhiigaes, 2000 l\/hrck Publ i shi ng Conpany, Easton,
Pennsyl vani a, which is incorporated herein by

reference. The unds of thi i,on. can. Q

adni {qﬁ thsrapgufi %ézﬂ@f N B Pt ? Zﬁﬂém&ﬁl"?fr‘é{.%f b8 Rffction of
¥ 3hiafled BlCRRBE B e iANBHOL, B SFRITEy ofthel ﬁﬁﬁlﬁtd@tfbxolhBK any

of representative sustai ned rel ease materials can_ al so

trsiduiaLiepdotonictohvilsnediitsdayete Rl ibabitor the Fesre AadRinigration or

eut.ical .Sciences. The definition of
ﬁ’ﬁf?@l‘l‘j}fﬁg%‘{?fit@gﬂ UMt abl e” is neant to enconpass

any carrier, which does not interfere with
ef f egt ihieapagicolly fcffectbjeO:iuﬁghﬁ’ahs almhi that whefi etiméniatctddv ¢he PI3K

ingredient and that is not tox t

irth itOT ZRFHR ;nslglg)fbét?pn qf dhe @Qg)[gbqa actlfvbtly OE ggﬁﬁslg}eﬁ%sage adm1mstered
%Elg%tr 'h‘ﬂhﬁ Bdo e?%o'aﬂrih&l'vfcﬁlﬁl VVHNvﬁﬁ df:ﬁé'hﬂlﬂg%@ﬂ alvristy of factor,
ni osage orm orinjection in vehicles such as

ﬁ&lludm@g PH& inhitster phdrutacadinetieprapertibs thd 1outenef admigistration, patient

conditions and characteristics (sex, age, body weight, health, size), extent of symptoms,

concurrent treatments, frequency of treatment and the effect desired. Adjustment and

manipulation of established dosage ranges are well within the ability of those skilled, as

well as in vitro and in vivo methods of determining the inhibition of PI3K in an

individual.

The PI3K inhibitors may be of Formula (T)
R R
Y

2 Sl

0 ()
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solution. For parenteral (e.g. intravenous,
subcut aneous, intramuscul ar) adm nistration, PBK

woO pdo7io3w360 S can be fornul ated as a sol uti on, PCT/US2006/033679

suspensi on, enul sion or |yophilized powder in
association wth a pharmaceutlbcal |y acceptabl e
parenteral vehicle (e.g. water, saline, dextrose
solution) and additives that maintain isotonicity
(e.g. mannitol) or chemcal stability (e.g.

D or Shi Sy o st ouELis MATHFUTTHST (ARRlied Research Systems
A_Rslrﬁ@ﬁ&ﬁg Nah| thaehkesdsbritdampaticul & foi tRBKrehiiiinbiof Aitoimmune

will be a function of many variables, including the .
digprdensf anidion inftaprmatotye distdseni eardiovaschlar | disgapes; gieufogegenerative

PBK, a es] dual. tot.oxic i, Ve xhi biL.e .
Sesenmeseral Sf Piat MEHEST KBRH Mideey Pl Sgllodibh cancer,
fhispiagatios epRbliting fordthRjdeebh 6ntung Anjidider apeut i cal |y
effective anount" is such that when adm ni stered, the

PBK i nhibitor results in inhibjtjon of the biological .
act i 1 thy comppprds aprerdingsig dormmizi (B asreslbes lt%geoél?eﬁlg?ai 1ggpers, 1ts

g%tkctallg la@ti\%oﬁ)?lﬁs a% Q?QHOH%@, WiagtdRlomid dndVRd YacHBRR TEINRY as well as
on a variety of factor, "including PBK inhibitor
phamaeaikaliyesdceptpble palts andphatntrsevtinally aotive derivatives thereof.

adm ni stration, patient conditions and characteristics

s o R S B ROl VB Roplle o hs clsbSDL Of

treatnent and the effect desired. Adjustnent and

mani pul@bh amhssti@abd ol i sbatdudd Sagensrabged hateeoayelit group or an
within the ability of those skilled, as well as in
whsubstitaied or AulstirChearbRsysliGEoBRt er mi ni ng t he

inhibition of PBK in an individual. The PBK inhibitors

G T i N v X
hjubttitatedaor esubleieted hedraanylpar ulilgglb*st'auteﬂmr sph%it\.@tpd‘; qu%,@q%kyl or an
S NS TR T o e

Such heterocyclic or carbocyclic groups comprise aryl, heteroaryl, cycloalkyl and
heterocycloalkyl, including phenyl, phenantrenyl, cyclopentyl, cyclohexyl, norbornyl,
pyrrolidine, piperidine, piperazine, 1-methylpiperazine, morpholine, pyrrolyl, furanyl,
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl,1,3,4-triazinyl, ~ 1,2,3-triazinyl, benzofuryl, [2,3-dihydro]benzofuryl,
isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, 3H-
indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxazolyl,
quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xanthenyl or benzoquinolyl.



10

15

20

25

di seases, bacterial or viral infections, kidney
di seases, platel et aggregation, cancer,

wao e@nspizemt ati on conplications, graft rejecti oPCDUS10061033679

injuries. In the conmpounds according to Forrmula (I) as
well as its geonetrical isonme0s, its optically active
forns as enantioners, diastereoners and its racemate
forms, as well as pharmaceutically acceptable salts
and pharmaceutically active derivatives thereof. The
substituents thjn For

e defin
£ ol T blhe Ko laty hilromidlicr GrebibosP O S S elaide gasubstituted or

SEtGTRd 4R b I SIS ed 0P URbRTu@ HBRIHPhbiustiRedr substituted
substituted ¢arbocyclic group. Said carbocyclic group

dthydioBiréin sipshibaiitubedzor subssitiged (dlhﬁt@d) foranyli mosulistitused] or substituted

B p Rt R b Y, R B RRbL bt g gitlen R lubstituted
ﬁﬁifdilbﬁt hrisubRButed of stbstitutadt 1§(§bx|ﬁ@61?1r QBB 1atekd)Yor su@ﬂﬁthed oxazolyl

eterocyclic or carbocyclic groups conprise ary

wesubstieg| or c yehstituted/ | (dhiresepthaleyd oamw}aﬁtltuteﬁc|qyd|su§sﬁwted
Ept}?r@%lm 19*1%%@%1&&%’ l or Cs%ﬁ%tﬁﬁ’t%ﬁ‘t Yrka!zo YCluﬁ)llé]lﬂ?%Yl{uted or substituted

r di ne

iLmHEidDSlJ spbytiagted ox subsﬁmtuall pylﬁ&.lny@,yurrs@llmyﬂtuted ur aﬂmhmted thiazolyl,
i SOX

p@sgpﬁ}tgtfg pwubsté’(ypeéiztbqawazoli{ g;;_bstgt,u]te 235 |S\5}lrpst1tuted oxadlazonl
1,2,4-triazolyl, 1,2,3- oxadlazolyl 1, 2, 4- oxadi azol yl ,

1, 2, ';'{@)Sa@loqg\qhﬂmfegab%,g oxadi azol yl, 1,3 4-triazinyl,
1,2,3-triazinyl’,” benzofuryl, [2,3- dihydro]benzofuryl

[ sobenzof uryl, benzot hi enyl, benzotriazoly
i sob¥hzod i ews independent)y fromsesich @dhey Isclegpf ﬁr@m {he group consisting

dazo[l, 2-a] pyridyl, benzothiazolyl,
%F%zoxazol ﬁrgileqallf:l};r:gl 4 nyI qgui nazol i nyI , pt hal azi nyl

qui noxal i nyl, cinnolinyl, napthyridinyl,

pyri dad§ Siﬂﬂerﬁ]qnﬁ,ipd@tbnabb’y(b.i do[ 3, 2- b] pyri dyl ,
pyrido[ 4, 3-b] ryridyl, quinolyl, isoquinolyl,

tetr zol %/ { ey %ﬁq@ﬂ?’ (}ggt etrah droqﬁ’gé{]ﬁnéh HRKY: ﬁcﬁblcl-cé-alkoxy,

HﬁBé@:z Qﬂy}zﬂfoxy ﬁé‘}l@)@}nyeln %s@%ﬁ&@%r"‘@ﬂb)ﬁﬁtu@dr Ch&T-alkyl carboxy, an
exanplary. heterocyclic or carbocycllcaa§oups A include

umsslbﬁguﬁed r sebstiutes B s Citallyd acyloroi 6 ungipstitied erygubstitated Ci-Ce-
g’lﬂbISt I ﬁm;(}(,e’d aciko%}}carboﬁg)f Uba%t ! ﬁﬁéh%ﬂltﬁ{edsu&st Lllblé{lﬁlged C;-Cg-alkyl

alkoxycarbonyl, aminocarbonyl, an unsubstituted or substituted C;-Cs-alkyl
aminocarbonyl, acylamino, an unsubstituted or substituted C;-Cs-alkyl acylamino,
ureido, an unsubstituted or substituted C;-Cg-alkyl ureido, amino, an unsubstituted or
substituted C;-Cg-alkyl amino, ammonium, sulfonyloxy, an unsubstituted or substituted
C;-Cg-alkyl sulfonyloxy, sulfonyl, an unsubstituted or substituted C;-Ce-alkyl sulfonyl,
sulfinyl, an unsubstituted or substituted C;-Cg-alkyl sulfinyl, sulfanyl, an unsubstituted
or substituted C;-Cg-alkyl sulfanyl, sulfonylamino, an unsubstituted or substituted C;-

Cg-alkyl sulfonylamino and carbamate. In a specific embodiment R'isH.

R? is selected from the group conmsisting of H, halogen, acyl, amino, an
unsubstituted or substituted C;-Cs-alkyl, an unsubstituted or substituted C,-Cs-alkenyl,
an unsubstituted or substituted C,-Cg-alkynyl, an unsubstituted or substituted C;-Cq-
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di hydr of uran, unsubstituted or substituted (di hydro)
furanyl, unsubstituted or substituted

W@ coonpsize) oxazi nyl , unsubstituted or substitutBCI/US2006/033679

oxazi noyl, unsubstituted or substituted pyridinyl,
unsubstituted or substituted?2lsooxazol yl,
unsubstituted or substituted oxazolyl unsubstituted or
substituted (dihydro)napthal enyl, unsubstituted or
substituted pyrinidinyl unsubstituted or substituted

LB SR Y S | TSR gt o

QibsBiuRaAt Cﬁiﬁéfbﬂkﬂ m@@@zbyrbonymaub@isubsaﬁaéd er sibssiuteduCeds-alkyl
t hi adi azol yl', unsubstituted or substitut

mm@pm‘b@mm an wspbst@te@mubﬁmutqglr(ér@rglggy&,aoglox\yiarhﬂlasubgltuted or

ar e | ?%eﬁ pﬁgg 01%151‘%{906% l;!mg \.,uué)eﬁi:{?rgglgogﬁtu{ego@%tﬂﬁllcyl ureido,

il hﬁﬁbstﬁu@ﬂ & sulbﬁtﬁﬁaﬂatbl-@fs-@kylmarbanae,l & tehbftitoterd tdresubstituted
roup conS|st|ng of H, gr 0X al kox

Cogdsy] aﬁl}'léﬁ, @;&yms%mu@g@}pr sy st%é&?(?efadl’fg% Yy, an Asubstituted

- Lalkyl sulfinyl,
SABHES 991 b oplsmc s iat st s
51U hsdubbtitued dCisuefituted Ey—ICsalllth sylforgll kemxyosalpstisitgd or ayfbstltuted Ci-

G pilob aRISOR I RaRY b PR PR o e LR BRIButed or
Qibgﬁﬁté@’b% e c?&Sﬁ@%ﬂeter@@%io@lﬁy[‘% BRUBSESHES bi subbiireted Cj-Cs-

or s st | am no ureldo an
alglibasylj tant enisubsntgt@dson suhséwtcgl @263651‘1111‘%‘;}1}’1'@?3’&4 @B, unsubstituted or

' tituted t t | .
gtmsﬂglte gisgﬂﬁ%fnlglu |u%r or xy, Zn %In%éﬁggﬁ ﬁ}? dflyté alkoxy, nitro,
s8RsthidoUhRediod siifong adtho, Ssulférgmih@mlfonshl fonyl , an

urisubstituted or substituted d-C -al kyl sulfonyl

sul fnyl, an unsubstltut ed or sub

sul f inriglan ieigge salprted Fiom Gyt H%*Ffégg’o‘} 1ssou%ﬁ ijt"ﬁ‘g gygre preferred
O C -al kyl sulfanyl, sulfonylam no, an unsubstituted

Of substituted Cl- CG al kyl sul fonyl am no and

@afpamate. In a specific enbodinent RLis H R2is

sel ected fromthe group consisting of H, halogen,

acyl, Accorcﬁng toa spec1ﬁc embodiment of the invention, R! and R? are both H.

-y

. . . . 2
In a further specific embodiment according to the invention, Xis S, Y! and Y* are

both O, R! and R? are as above defined and n is 0.

In one embodiment the PI3K inhibitor is a thiazolidindione-vinyl fused-benzene

derivatives of Formula (II):

o)
‘ll'“lli] //‘S_—ﬁ;1 (1n

0
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unsubstituted or substituted G -C6-al kyl, an
unsubstituted or substituted C2-C6-al kenyl, an

wa@e®ab3wsst ut ed or substituted C2-C6-al kynyl, aPCT/US2006/033679

unsubstituted or substituted Cl-C6-al kyl carboxy, an
unsubstituted or substituted 2 C -al kyl acyl, an
unsubstituted or substituted d-C 6-al kyl

al koxycar bonyl, an unsubstituted or substituted

d- @ al kyl am' nocar bonyl, an unsubstituted or

b |
Stheh bk Fofi e PoutEttHe SRR iRl oo
§1‘1’s%§titﬁﬂé&e§ Osu&tmﬁédwdhoyﬁael d@subﬁﬂut@@s abs bubstiuveell Odlhydrofuran

substitute carbamate an unsubstituted or
snﬁblbstlttm@decbro subetlfatddyl (dihyide, fapanyhs ubstbstifeted gy substituted

g‘ﬁ%@%ﬁ!))%)g%ﬁ%ylgug%ba%tp%c}l oall‘l Jﬁﬁ%‘ﬁ%‘c& x%ﬁﬁ)ﬂs h{g’{*u:’égt?cq e dor substituted
piiEhyIl ths@Estfhfed @r @ﬁlb’sﬁtutédﬂstd)lyl ansubsttibst értsubsituted oxazolyl

subst I tuted al kyl sul fon unsubstituted or
gnmlbstilttl@ded)r(ﬁ%mmgqi k>§q11hgcyp¥-@a’§apgﬁylno élp§},}lDS ityted or substituted

IR SRR O sl Gy o, i

uARdRsYI twsuBstitoted bﬁ‘tﬁsltltuﬂdscbpyrminﬂﬁunsabwuted oy Isubsatuted thiazolyl,
unsubstituted or substi
unsbBtatted o é'ébS&Fut%fﬂ a{ygdm%sej‘gl_teﬂ M?t‘tgﬁf’é Pgacf‘azolyl-

car boxy, cyano, hydroxy, d-C -al koxy, nitro,

acyl aminQ e kOB thé F}ofuﬁ RYASHINB Qf 5 Wlafoasiy,| ac§1h dmmo, unsubstituted
sulfonyl. n i1s an integer selected from O,

pr eﬁ@tlm@cnﬂsgll{yl,olmsmbst@ugch Oﬁgul@tlbyté‘é# e p@@lkegylﬂ uns@stltuted or

ASRGRIMC.O,ARRREL LSRR TR, SR LR oy

%Qﬂfsﬁﬂuﬂﬂ 610s1ibBﬁuteﬁV@PCk—@lk,yl é{cyl,SurSubéﬁ]tutad d)r\éﬂbﬂrt&teé (ﬂll‘Cé-alk}’l
O Rl and R2 are as above defi 8 ﬂ(T 1o
@H@@imaﬁhmb’l,tlﬁ?éu@@@t% 318 B‘PIISBF““F‘Q aCG‘a Y ammocarbony ‘msubsmuted

}92 :sﬁ?ﬁgg ut%c]’ ?d 'C%%ﬁ(gx 2 g?’l ﬁ%sﬁﬁ%@s@@ﬁﬂu’e@t @ Nesall] acylamino,

romthe group consisting
QinswbIE tilpeslt 0rtwbﬁduted G‘q’c(bﬁdlkylulr@do dingwlesititutedh guﬁgaﬁﬁlwtqdéfa Cs—alkyl

T IE N LA e —
fd"l NYikyl HRSHUPhbibstiffedsr SubBHhictUCed-alkyl sulfanyl, unsubstituted or
substituted C;-Ce-alkyl sulfinyl, unsubstituted or substituted C1-Cg-alkyl sulfonyl,
unsubstituted or substituted C;-Cg-alkyl sulfonylaminoaryl, an unsubstituted or
substituted aryl, unsubstituted or substituted C;-Cg-cycloalkyl or heterocycloalkyl,
unsubstituted or substituted C1-Cg-alkyl aryl, unsubstituted or substituted C,-Cs-alkenyl-
aryl, unsubstituted or substituted C,-Cg-alkynyl aryl, carboxy, cyano, hydroxy, Ci-Ce-

alkoxy, nitro, acylamino, ureido, sulfonylamino, sulfanyl and sulfonyl.

In another embodiment, the PI3K inhibitor is a thiazolidinone-vinyl fused-
benzene derivatives of Formula (II’). Compounds of Formulae (II) — (VI) as well as

their synthesis are described in WO 04/007491 (Applied Research Systems ARS
Holding N.V.):.
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15

(di hydr o) oxazi nyl, unsubstituted or substituted
oxazi noyl, unsubstituted or substituted pyridinyl,

w@p®ab3wsse ut ed or substituted i sooxazolyl, PCT/US2006/033679

unsubstituted or substituted oxazolyl unsubstituted or
substituted (dihydro)napthal €dyl, unsubstituted or
substituted pyrimdinyl, unsubstituted or substituted
triazolyl, unsubstituted or substituted im dazolyl,
unsubstituted or substituted pyrazinyl, unsubstituted
or substituted thiagzolyl, unsubstituted or substituted
t hi adi azol yl , unsuB%&tjut-s or substi ¥t ed

oxadi azolyl. R2 i_s del ecC rom gr oup consi sting

of H, hal ogen, a@%+7j9n1 nsubgti tuted or ()
substituted -C -al kyl'NUnS#bstY ed-Mi substituted

C2- C6- al kenyl, unsubstlituted or substituted

C2- C6- al kynyl, unsubstg'tuted or suldtituted Q C -al kyl

car boxy, unsubstituted or substituted Q Q al kyl acyl,
unsubstituted or substituted d-C 6-al kyl

&l weelly ear inngdometriralibisomenss 6ty optieallys aptivet dornGy @s enantiomers,

-al kyl am nacarbonyl ., unsubstituted or substitut
eert g ind A5 TS it Vot a8 PBr BB Ay e BBle sats and
FheRnaddirbal BBy ativES tHesdok twiieein O, ZURSIRY att @ ablove defined
-al kyl ureido, unsubstituted or substituted CrC
ﬁldan%)ﬂ ordar bamat e, unsubstituted or substituted
Q Ce-al kyl am no, unsubstituted or substituted CC
-al k , i1 ' 3 |
o) AL R 1558, Ml SRSLA WL o, w
snsubithyted cunsbhistted 0 ,e0s-akylsatyk tant uisabistiut@y air kspbstituted aryl, an

i T B B it o
bﬂi’uuté&n@:r'-lﬁ%lalli}*ll‘ta?glh% SHBbhitishes: GahskRnsd @,00)-M¥ényPharyl, an

et erocycl oal substituted or substituted
@QsGbstititetl onsubistitutadsipSs-alkymddrdr substi t ut ed
C2- C6- al kenyl aryl, unsubstituted or substituted
C2- C6- al kynyl .ar cad Y1 no, hydroxy, Cl-C6-
al koci@?m@/etr%&fe%%%ﬁ%%}#%géu;{e?Syo', sul f onyl am no,
sul fanyl and sul fonyl. In another enbodi ment, the PI3K
i nhi i ta@bthes embobinzenn) i BEFie-inkibityt if ws dubwtidervac-vinyl fused-
derivatives of _ For ”}“ (I'F). Conpounds of Fornul ae
penzpne deriyefivef Kggmula(dilynei v synthesis are descri bed
in WD 04/ 007491 (Applied Research Systenms ARS

Q H
N
S

o (1

as well as its geometrical isomers, its optically active forms as enantiomers,
diastereomers and its racemate forms, as well as pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof, wherein R! and R? are as above defined (the

dotted line represents the optional presence of a double bond).
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Holding N. V.):as well as its geonetrical isoners, its
optically active forns as enanti oners, di astereoners

w@nw7/08i60 acemat e forns, as well as phar maceut PCEUE2006/033679

accept abl e salts and pharnaceutically active
derivatives thereof, wherein2¥l, Z, Rl, R2 are as
above defined and nis 0 or 1. In a specific

enbodi ment Rl is an unsubstituted or substituted

Q Qal kyl, an unsubstituted or substituted Q C -al kyl

aryl. an unsubstitu tuted ar

cnsuss R sgpnitih by PRRCHRILES EeRptig figmutze €V, V)
arfgtgy:ocycl oal kyl, an unsubstituted or substituted

G -C6-al kyl aryl, an unsubstituted or substituted

C2- C6- al keny aryl, an unsubstiputed or substitut H
C2- C6- al kyny . I'n another p Rarred enbodi menty—n
Y1 is O In apother enbodi ment, fhe\PBK inhibitor gs c

t hi azol pdi nome vihpl fusedbenzeriesderiovat i vegof

Formul g (I11):|las well as jts geoffetrical isf s
opt i e forns agerafmteners, di agter

and i at e forns, a]as as pharrrac

a lts and gharRicewfical ly a®

derlvatlves t hereof, wherein Rl and R2 are as above

defined (Mhe dotted Iine MYpresents the opti ofédl

presence of a double bond).In another enbodinent, the

PBK i nhi bi tor a_ £onp ound of .Fornuyl ae (I V) and ~ ~

(V)] R (1 wlegtes fEs(\W )tﬁﬁ‘RE qup @@F‘é%%&%g?ﬂg%‘i’f\ﬂ%?%n cyand, Cr-Cs

&aﬁpﬁ'éltcgmlkeiy, I@ﬁ&%lko'i?' QP5hy], CYRI R?Gl- 486aboart kidfined. In a
koxy, "ac al koxy carbonyl while R2 is as

wglfe‘ectdfqdnn@ht nsal@fpleclmqletYenbodl ment R2 is an amino
noi ety. In anot her enbodi nent, the PBK inhibitor is a

compound. o e Y SoePMSulae (I
def i g‘%ég t% | s Se deIF\ﬁ fofi togji%ra ;?@ e? e?n ac (1),
meﬂdbp R' aYi‘ BB B Vet deﬁaeu axid wssenecwd GonCD; Ot aNRixWherem R*is
f di , RL | ) .
lglror an unsubstltueerdeoresﬁl{)gguteeg%?-(Jlsrg?l?ytl group. ins a preferred embodiment, R!is
an unsubstituted or substituted C;-C;4 alkyl group or an unsubstituted or substituted C;-

Cs alkenyl group, carboxy, cyano, C;-C4-alkoxy, nitro, acylamino, ureido.

1

N Y
A o
o

Compounds of the present invention include in particular those of the group
consisting of:
5-(1,3-benzodioxol-5-ylmethylene)-1,3-thiazolidine-2,4-dione
5-(1,3-benzodioxol-5-ylmethylene)-2-thioxo-1,3-thiazolidin-4-one
5-(2,3-dihydro-1,4-benzodioxin-6-ylmethylene)-1,3-thiazolidine-2,4-dione

5-(2,3-dihydro-1-benzofuran-5-ylmethylene)-1,3 -thiazolidine-2,4-dione
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an unsubstituted or substituted CpC4 al kyl group or an
unsubstituted or substituted Cl- C5 al kenyl group,

W@ 2000030360 cyano, Cl- C4-al koxy, nitro, acyl am nBCT/US2006/033679
urei do. Conpounds of the present invention include in
particul ar those of the groupSconsisting of: 5-(I
, 3- benzodi oxol - 5-yl net hyl ene) - |
, 3-thiazol i di ne-2, 4-di one
5- (1, 3- benzodi oxol - 5-yl net hyl ene) - 2-t hi oxo- 1, 3-t hi azo

%R@é%h&?xﬁg,ar%;nzodz;msogﬁzgmﬂﬁnea-w-mww Ardiogey 4
ég@é%'sfﬂ %Zﬁpochhwﬁmlmﬁ%ﬁé%ﬁWHb Sbipzslidog itgigre
(|]§ [!é' Eéﬁggapd%ﬁg@[oé@% p{&ngﬁ]é( ene]-1,3-thiazolidine-2,4-dione

3-thiazolidine-2,
@@ér@ﬁdd@ﬁ@i@l‘% B%I@Qf‘gal}fﬁjyi‘@?th%’é??e]]l g1th1azo)i1d1ne-2 4-dione
3-thiazolidine-2, 4-di
i€l P@@owaﬁl-ﬁrsd@ﬁﬁlﬂens) baribigznliding2.4: -dignenet hyl ene] - 1, 3-
thlazolldlne 2,4-d
ﬁgxgthm 3—:9xq13|;r’yémd12> 2 AohmeaREain: 1yt ensdl.3-thizplidine-
nedi ne- 2, 4- di one 5-(1-benzofuran-5 -yl net hyl ene) -
1, 3~t hi azol i di ne- 2, 4-di one o
5-([,8-benmidigyol 5-ynethy]ene P -ipinool, 2thipzdidieA08%azi n- 6- yl )
nmet hyl ene] -1, 3-t hi azol i di ne- 2, 4-di one
S-Qlﬁncﬂmb@mhmﬂhydmd-tlﬁazylldmtﬁﬂ élnee) 2-i mi no-
1, 3-thi azol i di n-4-one
5=Qi_1ini1cﬂ‘ml—Gﬂ}rﬁetwmm-hyhiem@éltiazioﬁdmﬂ-dhfhe- 2, 4-di one
5- Qui nol i n- 6-yl met hyl ene- 2-t hi oxo-t hi azol i di n- 4- one
2-Ihnivoa®-qhinglih+éeylnrtiflenerthisrdlidirAemnehi azol i di n- 4- one
5- (3- Met hyl - benzo[ d] i soxazol - 5-yl net hyl ene) -t hi azol i di
543-3&hyli-weneo[dlisoxazol-5-ylmethylene)-thiazolidine-2,4-dione
5- (4- Phenyl - qui nazol i n- 6-yl net hyl ene) -t hi azol i di ne-2, 4
5q4Phenyl- qulnazo11n—6-ylmethylene)-th1azo11d1ne-2 4-dione
5- (4- Di net hyl am no- qui nazol i n-6-yl net hyl ene) -t hi azolid
58-It @R o-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione
5-1(4-am noqui nazol i n-6-yl ) net hyl ene] -1, 3-t hi azol i di ne
52[{44arﬁir@>q&mazohn- -yDmethylene]-1,3-thiazolidine-2, 4-dione
(4- pi peridin-I-ylquinazolin-6-yl)nethylene]-I,3-thi
@Z[Fd fﬂ)bﬁ@mzl, Iqdinapélin-6-yl)methylene]-1,3-thiazolidine-2,4~ dione
(4- nDrpho |n 4-yl qui nazol i n- 6- yI)netherne]
SY(Bndoprrziald-giqaRrnzolth-6lyDaRthylene]-1,3-thiazolidine-2,4- dione

5-{[4-(benzylamino)quinazolin-6-ylJmethylene}-1,3 -thiazolidine-2,4-dione
5-{[4-(diethylamino)quinazolin-6-yl[methylene}-1 ,3-thiazolidine-2,4-dione

5-({4-[(pyridin-2-ylmethyl)amino]quinazolin-6-yl} methylene)-1,3 -thiazolidine-2,4-
dione

5-({4-[(pyridin-3 -ylmethyl)amino]quinazolin-6-y]} methylene)-1,3-thiazolidine-2,4-
dione

ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl] quinazolin-4-yl} piperidine-3-
carboxylate

ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl] quinazolin-4-yl} piperidine-4-
carboxylate
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5-{[ 4- (benzyl am no) qui nazol i n-6-yl ] met hyl ene}
-1, 3-thi azol i di ne- 2, 4-di one

w®G2qo743036h et hyl am no) qui nazol i n- 6-yl ] net hyl enebeT/pS20061033679

azol i di ne- 2, 4-di one

5-({4-[ (pyridin-2-yl net hyl )artno] qui nazol i n- 6-yl } net hy
| ene) -1, 3-thiazolidine-2,4- dione

5-({4-[ (pyridin-3-yl met hyl ) am no]

quinazolin 6-yl } met hyl ene) - 1, 3-thi azolidi ne-2, 4-

g T do il sligea- 13- inpolidip-Sidene ey Unwipaeating FHch

& ’I:}?l g yl épl per: di neh3 clar(kj)oxyl ate et hyl
et b B Bh STl b LT TS o

51_aiédo(zll(24d|oxo13th|azoI|d|n5 dene) ni et hyl ] qui

-parimidin:2 y[pfgpqgﬁzlﬁ-étyé)qumazohné y){]methylene} 1 3-th1azohd1ne-2 4-
&ofg 4- (4- met hyl pi perazin-1-yl)qui nazol i n-6-yl]nethyl en
e}-1, 3-thiazolidine-2, 4-di one
{4 Eﬂ—(%ﬂwophmwmpame}mﬂrﬁéqmaznLnl Syl methwgrer 1. Artlsiagqlidine-
Ieidigteene} -1, 3-thi azolidi ne-2,4- dione
5-({4-[4-(4-fl uorophenyl) pi peridin-1-yl]quinazolin-6-y
5 X rethydrenp)peridin3t-yhiyeinaddlidtGrgmethglede johS-thiagolidine-2,4-dione
[4- (4-benzyl pi peridin-1-yl)quinazolin-6-yl]nethyl ene}

51 Bf4-(D-payliethyt)piperidindl -gHquinazolin-6-yl} methylene)-1,3-thiazolidine-2,4-
&ohd 4-[ 4- (2- phenyl et hyl ) pi peri di n-1 -yl ] qui nazol i n-6-yl

} et hyl ene) -1 53-thiazolidine-2,4- dione

§-{{4—§¢-ﬁétﬁ?ﬁi1}5ﬁﬂdﬁh— msyn)qdnﬁzalnyds )queﬂ@mle}n Bhydzplidinky?l, edione

3-thiazolidi ne-2, 4-di one

5: {f‘['?'éf‘{fﬁ?%ﬁf?ﬂgfﬁgf“)gdgﬁé?W5 YiHiett§tenk} 1 ;36thydzb idinbypl Bdione

h 16 ‘éz @améx@ﬂﬁa%namﬁ;ﬁ&é&hﬁt@d)ydlmﬁ@nHﬁcatﬁybi)peﬁuinnazwrboxyhc
FC . (2-p| peri di ne-4-carboxylic acid

4- Di oxo-thi azolidin-5-ylidenenethyl)-quinazoli

D8-Y WD Bk BLA AR By RALHRMEM Y LqBfdAlin-4-y1]-piperidine-3-carboxylic

acid

1-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl} -pyrrolidine-2-carboxylic
acid

5-(4-Methylamino-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione
5-(4-Methoxy-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione
2-Imino-5-(4-methylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one
2-Imino-5-(4-piperidine-quinazolin-6-ylmethylene)-thiazolidin-4-one
2-Imino-5-(4-dimethylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one
5-(2-Methyl-2H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione
5-(3-Methyl-3H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione
5-(3-Ethyl-3H-benzoimidazol-5-ylmethylene)-thiazolidine-2,4-dione
5-{[1-(4-phenylbutyl)-1H-benzimidazol-6-ylJmethylene}-1,3 -thiazolidine-2,4-dione

5-[(1-prop-2-yn-1-yl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione



10

15

20

25

30

| -[6-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-qui nazol
n-4-yl]-pyrrolidine-2-carboxylic acid

wG2(04/08B6hy| am no- qui nazol i n- 6-yl nmet hyl ene) - t hP@wUk10d6/683679

e- 2, 4-di one

5- (4- Met hoxy- qui nazol i n- 6-yl r28t hyl ene) -t hi azol i di ne- 2,
4-di one

2-1 m no-5- (4- et hyl am no- qui nazol i n- 6-yl net hyl ene) - t hi
azol i di n- 4-one

§ &d n%?lnﬁ]' érléﬁggh%&lr enyl]gtlﬁlyﬂalzl-? lblelrllzn?nc\{azg}? é-y meﬁlyleneT 1%

t@lqzﬁ*l%e*?r“(ﬁmﬂ? met hyl ami no- qui nazol m 6-yl net hyl ene)-th
| azoI i di n-
({ ztmmrow%awm Hheozimjdagal-trylandrlens) 4 higpotidine-
adaliepedi one
5- (3- Met hyl - 3H benzotri azol | met hyl ene) -t hiazolidin
wmethyld-dbdfigd-dioxo-1,3-thiazolidin-5 -yllg ne)methyl]-1 -benzimidazol-1-
3 (Rl ddtelghecaftok@ateoi m dazol - 5- yl net hyl ene) -t hi azol i di n
e-2,4-dione 5-{]
A({ VP (semythony sl Hy-indbl-beh)ethyi] ddkbénztmidaiotet-ly ingtiylene)-1,3-
thiaz3tilliab2z4pbiode ne- 2, 4- di one
5-[(1-prop-2-yn-1-yl-1H benzi m dazol - 6-yl ) met hyl ene]
51{ Bl hhergl i Wipyerzdl-4yUiets B [Hbenzimidazol-6-yl}methylene)-1,3-
fh{1 L&mglzu filouer onet hyl ) phenyl ] et hyl } - 1H benzi m dazol
6-yl) met hyl ene] - 1, 3- thiazolidine-2, 4-di one
ﬁqu)éhiuﬂldizbﬁ { ele)d;3l }
§(i )EP%E%—%{*E%g% hi ar%ﬁ i'ne- 4- di oneaﬁeﬂﬁm )
-<6 | 0XO-

(f1- %f @éﬂéﬂogg@ae?%%éthﬁg'Tﬂlﬁ%tzﬁ%ldlizo]f-’%j‘ - eR&ihledaZ DB Ahinzolidine-

g yclohexan
- 2 (5 methoxy IH-|ndoI 3-yl)ethyl]-1H benzi mdaz

1_( f{[ D S behzytr 1 freRZRlibdlo N6 A ftet 18- 1,3-thiazolidine-
ﬁlelﬂ -1H pyrazol 4-yl) et hyl ] - 1H benzi mi dazol - 6-yl } m

l E ;’@E#‘(@ hg(ﬂlt hlﬁg‘){éﬁ'ﬁl ne 2 gfﬁﬁﬁ%ehd%% dazol -

eRE)Oxy l%a hi azol i di ne , 4-di one
§ §4Hpbg%21%ixl f‘ gﬂh)?rfgttﬁelle] 1@- garoli ng-ﬁ,zzﬂﬁbgé yl}

5-({1-[2-(1,3-benzodioxol-4-yl)ethyl]-1 H-benzimidazol-6-yl}methylene)-1,3-
thiazolidine-2,4-dione

5-({1-[2-(2-phenoxyphenyl)ethyl]-1H-benzimidazol-6-yl} methylene)-1,3-thiazolidine-
2,4-dione

5-{[1-(3,3-diphenylpropyl)-1H-benzimidazol-6-ylJmethylene}-1,3 -thiazolidine-2,4-
dione

5-{[1-(2-methoxybenzyl)-1 H-benzimidazol-6-yllmethylene}-1,3-thiazolidine-2,4-dione
5-{11-(3 -furylfnethyl)— 1H-benzimidazol-6-ylJmethylene}-1,3-thiazolidine-2,4-dione
5-[(1-propyl-1 H—benzimidazol-6-y1)methylen¢] -1,3-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-thiazolidine-2,4-dione

5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one
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2, 4-di one
5-({1-[4-(trifluoronethyl)benzyl]-1H benzi m dazol - 6-yl

O pviogd3ene) - 1, 3-t hi azol i di ne- 2, 4-di one PCT/US2006/033679
4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)nethyl]-IH
benzi m dazol -1yl} cycl ohexanégar boxylic acid
5-1(l-isobutyl -1 H benzi m dazol - 6-yl ) nmet hyl ene] -1, 3-thi
azol i di ne- 2, 4-di one

5-({l-[2-(!, 3-benzodi oxol - 4- yI)ethyI]-IFLbenzinidazoI-

=yl | h | di
I%’{“%f?@“% ene)@]&%@éﬁéﬁ%}%‘o ol 111 1?—’11-ebenlz?nmedazol 6-yl}

iazpl i di one

lﬂggzcg‘» 663}1 AR W‘ﬂ dingep. ééh%‘?em dazol - 6-yl ] net hyl
?%e %\4‘?1}(}’% t hlq}ég%gégiqne I)y’lene)-auazoﬁdlne-Z 4-dione

12%%?0%5 rfin-rgg‘.ﬁ}?ll benzo}ur metﬂ;léne% tglazcmda r%e% ddigr(lee_ 2,4-d

| - (3-f hyl ) - | H | | hyl _
S bt e o ) b 00z M a2 gl fo 1 et hy ! ene

1- propyl 1H- ben2| m dazol - 6-yl ) met hyl epe
3;1[% Eg 4&&0&&@@2@}1@1& -yhdenemethyl)—b)é:n)zof\nany 3-yl}- a]cryhc acid ethy% ester

5- Qui noxal i n- 6-yl met hyl ene-t hi azol i di ne- 2, 4-di one

S5, rddexd-thiszolitined -l esmethyDHheasofrds 2y Bracailis a&l-donez

-1 m no- 5- qui noxal i n-6-yl met hyl ene-t hi azol i di n- 4-on

5[ BEhosoii-pipetidie- 1yyh-mmny3r1@nmﬁlwpoﬁ yimatlavlone)- ihfrlidine-2.4-

dio(8- Met hyl - benzof ur an- 5-yl net hyl ene) -t hi azol i di ne-2, 4

-di one

Ble(t3d Brn{ B{@4vdivhed1; behrzolidindnylilept mesthyl-érhepzafimanBoyl } prop-

2-@had)ypiolihtedi one 5

5- (3- brono- benzof ur an- 5-yl et hyl ene) -t hi azol i di ne- 2, 4-

Mie@y® 1-((3-{5-[(2,4-dioxo-1,3-thiazolidin-5 -ylidene)methyl]-1 -benzofuran-3 -yl}prop-

QCB 1{-B-froh ¥ 0- t hi azol i di n- 5- yl i denenet b. yl ) - benzof ur
-yl ]-acrylic acid ethyl ester

?6 (B=[(Rofo-BLxRiitih- agqumIdMna -yl denecmtdnys -y petnddne)-a,3-

gu oMlzl]ne—@Qf Miohe acid
Oxo- 3-pi peridin-1-yl-propenyl)-benzof uran-5-yi

SRR O1RLRFI03 ox SrBf:1 Zndtyl]- 1-benzofuran-5-yl} methylene)-1,3-

thiazolidine-2,4-dione

Methyl 1-(3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1 -benzofuran-3-yl}prop-
2-enoyl)-L-prolinate

N-cyclohexyl-3-{5-[(2,4-dioxo-1 3-thlazohdm-5—y11dene)methyl] -1-benzofuran-3-yl}-
N-methylacrylamide

3-{5-[(2,4-dioxo-1 ,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl}-N-ethyl-N-(2-
hydroxyethyl)acrylamide

N-cyclobutyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1 -benzofuran-3-
yl}acrylamide

5-({3-[3-azetidin-1-yl-3 -oxoprop-1-en-1-yl]-1-benzofuran-5-yl}methylene)-1,3-
thiazolidine-2,4-dione

5-({3-[3-(1,3-dihydro-2H-isoindol-2-yl)-3-oxoprop-1-en-1-yl}-1-benzofuran-3-
yl}methylene)-1,3-thiazolidine-2,4-dione
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dione io Methyl 1-((3-{5-[(2,4-dioxo- 1
3-thiazolidin-5-ylidene)nethyl]-

wa2enzsbur an- 3-yl } prop- 2-enoyl ) prolinate MetPyl/US2006/033679

[ -((3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]
-1 -benzof uran-3-yl }prop- 2-edyl)-D-prolinate
(5-({3-[(3-0x0-3-pyrrolidin-l-ylprop-l-en-l-yl]-I-benz
of uran-5-yl } net hyl ene) -1, 3- 15 thi azoli di ne-2, 4-di one
5-( {3-[3-norpholin-4-yl-3-oxoprop- 1-en-1-yl]-

% -ﬁgg : éq?{egérﬁg-&g? %)l)%}g%fggﬂk}g-? %g}j— f‘-’b:éﬁzofuran-S -yl}methylene)-1,3-

‘1|hwgsh§15?12(4zehan?ji oxo- 1, 3-t hi azol i di n-5-yl i dene) net hyl ] -

- benz - 3- - 2- - - [
3\1_{é&@,ﬁg-ﬁg{xgﬁ,gth){goﬁag&-yﬁdeengﬁ)n%ét?lylk-1Egeglzcl) aefn%-gf -N-piperidin-1-
Ylgerylamide di oxo- 1, 3-t hi azol i di n-5-yl i dene) met hyl ] - 1- ben
zofuran-3-yl } - N-met hyl acryl am de -
3{558(24-ioxod, prhdazolidint fryligeneimagthyld- jhengefdeanni-y HylNj(yridin-3-
dnedfyllaarylBaige } - N- et hyl - N- (2- hydr oxyet hyl )acryl am de
N-cycl obutyl -3-{5-[ (2, 4-di oxo-1, 3-thiazolidin-5-yliden
N)ayetohykyjl-3- {5-[(2 Azdibxw-a3-tBiazekdiy45)y disleps )metlyd]-1-benzofuran-3-

o1 fdrglanddeazet i di n-1 -yl - 3-oxoprop-1-en-1-yl]-1-benzof ur
an-5-yl }nmet hyl ene) -1, 3- thiazolidine-2,4-dione
5-({{-B3-[BmethyBiskriniaH oyl R Broixs plopdeén- 2-y3+ )-bé&rzokapn-Gpyl} methylene)-
1 B=tlabolidiRenaQfistiean- 5- yl } met hyl ene) -

1, 3-thiazolidi ne-2, 4-di one5- ({3-[ 3-azepan-| -yl - 3- oxopr

RPcyctdBptyt-¥1(b :Z[tz hnxet Us-AdaRivin- s5tiletleRethyl]s 13benzofuran-3-
. ne- 2,'4- di one
2{5* , 4- di oxo- 1, 3-thi azol i din-5-ylidene)nethyl]-1-b
&l %ﬁﬂf}ﬂaﬁlyaw- Ha:)eR-R8)-sloRoprdp- 1B 5L RBéES furan-5-
yl}methylene)-1,3-thiazolidine-2,4-dione

N-cyclopentyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}acrylamide

3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-propionic acid ethyl
ester

3-[5-(2,4-Diox0-thiazolidin-5-ylidenemethyl)-benzoﬁlran-3-yl]—propionic acid

5-[3-(3-Oxo0-3 -piperidin-1-yl-propyl)-benzoﬂlran-5-ylmethylene]-thiazol-idine-2,4-
dione

6—(2,4-Dioxo-thiazolidin-5-ylidenemethyl)—2,3-dihydro-benzo[l,4]0xazine-4—carboxylic
acid tert-butyl ester

5-(3,4-Dihydro-2H-benzo[1,4]oxazin—6-ylmethylene)-t}ﬁazolidine-Z,4-dione
5-(4-Benzoy1-3,4-dihydro-2H—benzo[1,4]oxazin—6-y1methylene)-thiazolidine-2,4-dione ‘
5-(4-Acetyl-3,4-dihydro-2H-benzo[1,4] oxazin-6-ylmethylene)-thiazolidine-2,4-dione.

6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo[ 1,4]oxazine-4-carboxylic acid tert-
butyl ester

[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3 -0x0-2,3-dihydro-benzo[1,4]-oxazin-4-yl}-
acetic acid methyl ester
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3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)nethyl]-I-Db
enzof uran-3-yl }-N(pyridin-3- ylnethyl)acryl am de

woR@yobwBhexyl - 3-{5-[(2 PCT/US2006/033679

54-di oxo-1, 3-thiazolidin-5-ylidene)nmethyl]-I-benzofura
n-3- yl}acrylam de 5-({3-[3-@4-nethyl pi perazin-
1-yl)-3-oxoprop-1-en-1-yl]-1-benzofuran-5

-yl }met hyl ene) - |, 3-thiazolidi ne-2, 4-di one

N-cycl oheptyl -3 -{5-[ (2, 4-di oxo-

1%)@%}%&@{%‘2' i 5{%%&? 43%)5”‘?1 Q%%f‘lh‘?ﬂ[}gl) e”;‘%’g; Natb-

bengoll > I & ©- yI] 1- benzof ur.an- 5-
t y t ) .4' -
%(‘L%‘W %effg%ve 3111{%‘“[ I?ﬁ d[éaégoxazgl-g—wﬁ%ez%ﬂmﬁ) fibigzeli-fipe-2.4-

diederet hyl ] - 1 - benzof ur an- 3 yl }acryl am de

3-[5-(2, 4- Di oxo-thiazolidin-5-yli denerrethlyl/ ) - benzof ura
ST(LBBynq:yl-@r@p] - D Aidchysed- aHéqeﬁyq)[l ¢xazin-6-ylmethylene)-thia-zolidine-2,4-
dohd- (2, 4- Di oxo-t hiazolidin-5

-ylidenenet hyl)-benzofuran-3 -yl ]-propionic acid
5(1-Bh{Be-Genzodupn{Seylindthyldne)thignotigine 2, 4doref ur an- 5- yl ne
t hyl ene] -t hi azol -i di ne-2, 4- di one
S<{-Andin®ibercon| d lisoazwll-iSelilmetrydne H thivenotiding2) 4-dione

3-di hydr o- benzo[ | , 4] oxazi ne- 4-carboxylic acid
$5-€3-Phntlathyedbenzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5- (3, 4-D hydro- 2H benzo[ |, 4] oxazi n-6-yl met hyl ene)-thi a
2-Oleh g [MQ; AthdadiizoB6-ylmethylene-thiazolidine-2,4-dione

5- (4- Benzoyl - 3, 4-di hydr o- 2H benzo[ | , 4] oxazi n- 6-yl net hy
b-@Rayoll |2, geddidone-yRndhylieasnhiazolidine-2 ,4-dione

5- (4- Acetyl -3, 4-di hydr o- 2H benzo[ | , 4] oxazi n- 6-yl net hyl

W@Métﬂ?lﬂidﬁhd)fﬁtdﬁ%—?lnfbﬂ@l@f&ﬂnazohd1ne-2 4-dione
5-(2-Carboxymethyl-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione

5-(3 -Bromo-2-fluoro-2,3-dihydro-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione
5-(2-Fluoro-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione.

The synthesis of compounds of Formula (I)-(VT) is described in detail in WO
04/007491.

In another embodiment the PI3K inhibitor is a compound of Formula (VII):

N—G
A" -
— NH

Y

A and X are defined as above. In a preferred embodiment, A is a heterocyclic

moiety.

X is either S, O or ——NR3, preferably S. R? is either H or and optionally substituted
Cy-Cs-alkyl.
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6- (2, 4- Di oxo-t hi azol i di n-5-ylidenenmethyl)-benzo[l, 4] ox
azi ne-4-carboxylic acid tertbutyl ester

W 2607/23086i 0x0-t hi azol i di n-5-yli denemnet hyl) - 3-PRDUR2086/a83679

i hydr o-benzo[ I, 4] -oxazin-4-yl]- acetic acid nethyl
ester N-Benzyl - 2-[ 6- (2, 4-di ox6it hi azol i di n-5-yl i denenet
hyl ) - 3- oxo- 2, 3-di hydr obenzo[ 1, 4]

oxazi n-4-yl]-acetam de

5- (4-Butyl - 3- oxo- 3, 4- di hydr o- 2H benzo[ | , 4] oxazi n-6-yl m

et hyl ene, i a , 4- dione
5- (4¥Bd ﬁ%lwgsorfgg er@ggrl ydr o- 2H benzo[ | , 4] oxazi n- 6-y|

nmet hyl ene) -t hi a- zol i di ne- 2, 4- di one

5- (2rOM @él@ctb&"i?dihﬁ Yhé BroupydomBishiyg @fg],- CN|, @amokgli a8, 2optionally

-di one 5-(3 - Am no-benzo
qu@;tutg@sa&cﬁ&-@kgxm@m% AEJLoK Y a8y IRy cRtansebstityipd pipsubstituted C;-

Eﬁ'] élﬁ&l Rl x&ﬁéﬁ]énélbﬁgﬁ%o&%ﬁgﬁmiea ldﬂlr-%ebéﬂcﬁ rh%}ro&@ AZMsbibktituted

or2subktitiied AT ACpbEST Wikort, ka%rbhmﬂzm udsubetitdted- ati suhstituted C;-
5-Benzo| | , 2, 5] oxadi azol - kmet hyl %ne t hi azol.i gl ne- E %
St 1= 6-a1ky1

CetplsHle alkoxycarbonyl, amlnocarbony an unsubstituted or substituted

g‘alﬁlécr:]eg%m,l APRRG U AN uRsubbiiicdy b Gbstithte@20]-CHuRSt Zcfamino,

&e{dazeardnmnmtewbp bntiofedr @GrCealkyherdidd, emeho,t 41 wosgbstijuted or
I ne

SO o oy LIS BLBREH aP AREVRSY i fyppsivted
g?%tah&yﬁéﬁllférg"l&@' Zulforl, QRQmsubstituted or substituted Cl-Cg-alkyl sulfonyl

["'uor o- BenZof ur an- 6-yl net hyl ene) -t hi azol i di ne-
sulfioylean Theibstttedesissbyituied ﬁép&,smilsvl shlfmyk.riglanyly 3n muystlmted

%ﬁg’efs‘%r‘ééﬁ]tb&? ﬁlén}ﬁg’g R‘%faﬁﬁ P bsut%)nﬁ?léﬂ%?é@ #]g%ltﬂr%]g&l@@ @%ubsﬁltuted C-
EVhild] s RPHmiIn@ER] eebdnnael PasfembhvR' islth a pref erred

enbodi ment, Ais a heterocyclic noiety. X is either S,

Oor 5,NR 3, preferably S. R3
opt i BAals| yelg(g%tfr(tlgt@e group cons1st1rllé h%r Irf' halogend acyl, amino, an

unsubstituted or substituted C;-Ce-alkyl, an unsubstituted or substituted C,-Cg-alkenyl,

an unsubstituted or substituted C,-Cs-alkynyl, an unsubstituted or substituted C;-Cs-
alkyl carboxy, an unsubstituted or substituted C;-Ce-alkyl acyl, an unsubstituted or
substituted C;-Cg-alkyl alkoxycarbonyl, an unsubstituted or substituted C;-Cg-alkyl
aminocarbonyl, an unsubstituted or substituted C;-Cg-alkyl acyloxy, an unsubstituted or
substituted C;-Cg-alkyl acylamino, an unsubstituted or substituted C1-Cg-alkyl ureido,
an unsubstituted or substituted C;-Cs-alkyl carbamate, an unsubstituted or substituted
C;-Ce-alkyl amino, an unsubstituted or substituted C1-Ce-alkyl alkoxy, an unsubstituted
or substituted C;-Ce-alkyl sulfanyl, an unsubstituted or substituted C-Ce-alkyl sulfinyl,
an unsubstituted or substituted Ci-Cg-alkyl sulfonyl, an unsubstituted or substituted Ci-
Ce-alkyl sulfonylaminoaryl, an unsubstituted or substituted aryl, an unsubstituted or
substituted heteroaryl, an unsubstituted or substituted Cs3-Cg-cycloalkyl or
heterocycloalkyl, an unsubstituted or substituted C;-Cs-alkyl aryl, an unsubstituted or
substituted C;-Ce-alkyl heteroaryl, an unsubstituted or substituted C,-Cg-alkenyl-aryl or
-heteroaryl, an unsubstituted or substituted C,-Ce-alkynyl aryl or -heteroaryl, carboxy,
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Q Ce-alkyl.Y is either Sor O preferably O Rl is
sel ected fromthe group consisting of H CN, carboxy,

W@eopl7/03pt i onal |y substituted G -C6-al koxy, haP@gEs2006/033679

hydr oxy, acyl oxy, an unsubstituted or substituted Cl-
C6- al kyl carboxy, an unsubsti3®uted or substituted

C - C6-al kyl acyl oxy, an unsubstituted or substituted
C - C6-al kyl al koxy, al koxycarbonyl, an unsubstituted
or substituted Cl- Ce-al kyl al koxycarbonyl,

A T R P SR
QifonyD Pt HbIOR s 6. &1 Akfeslficdeicathen, R barkl RPoare 86th H.

unsubstituted or substituted d-C 6-al kyl ureido,
am no, an unsubstituted or substituted S-C 6- al

. kyl .
ami n®, iszelestieil fram ¢ geonp IcoRsistingriimahst qt%@fe@nsagstltuted Cy-Ce-

kg @%igéﬁlﬁ[ﬂﬁ?%g %ﬁlgg%ﬂggeﬁlféu{-gg)ﬁg%}s{l,a%{iﬁ% ?ro%upsﬁtuted Cp-Ce-

sluyhyinstibstimredustsutsabdtitute @ deteroasyipat iaubetitutbd @résubbtityded C;-Co-
sul fin

I, sulfanyl, an unsubstit ut r substituted., ..
alki) 5 ey P ey o SBRIRURS (urh vl e R betn pbgtuted or
HeNaX ~arifP ol f afsRft@Ndr substituted Cp-Ce-
glg:’rsgg’l?f%t g?‘ ¢ %g?eg%%%r% Oglh?tgml%lwl’m%% seS | ect edr fs;losrr11 1% ﬁe _2 6
alkonyd acyirs Hsdtérngryhfsubdtitited ogerspbsityted Casratioxancyano, substituted

unsubstjtuted or substituted C.-Ce-al kyl, an
aheRsy Stqti‘tﬁé g@l’ CgTaCEILPd’?t"ﬁ Sc“ﬁtf)@cﬁ{ RIeEs- al kenyl , an
unsubstituted or substituted C2-C6-al kynyl, an

Unsubpsty tordresed fentidEhddt U R ds Géte€6d Rbiky thec grdupxyonsisting of a
unsubstituted or substituted Q Q al ky(i< ac;gl N alg1 .
awhstipded oy uasnbstituiado S1{Golkaxyd Sxang- gid ¢ substituted or unsubstituted

al kox nyl, an unsubstituted or substituted d-C

égl %Yyﬁ]%ée?fnocar bonyl, an unsubstituted or substituted

d- C 6-al kyl acyl oxy, an unsubstituted or substituted

G - Cfn ahétibr presdreedi enabodimentn Sutsseelected effororthe ghesini eamsisting of a

d- C 6-al kyl i.do, ti.tuted or ti .
5ud] ) imbkrbilha, CroURSR ST Bl SHShBM Rehrienst
grz%ﬁaﬁe,h};}/sn@m-@gau@nmwswﬁaihg phas Aetsubst i tuted d-C

—al'ky koxy, an unsubstituted or substituted d-C
-al kyl sulfanyl, an unsubstituted or substituted d-

- al kyih agethen pipferredrenahedimenti Pus saleeied dioBa e gOY cfigting of an
_o%lici)(ﬁlalllys SBR¥dae s&‘l?oMSMB&w,tﬁ&Eﬁ@lin%f pR&RS L duifdhPd 4-hrethylphenyl
sulfonyl, methyl sulfonyl, ethyl sulfonyl, 6-chloropyridine-3-sulfonyl, thiophene-2-
carboxylic acid methyl ester-3-sulfonyl, 5-chloro-1,3-dimethyl-1H-pyrazole-4 sulfonyl,
3-chlorophenyl sulfonyl, 2-chlorophenyl sulfonyl, quinoline-8-sulfonyl, biphenyl-2-
sulfonyl, pyridine-3-sulfonyl, a cyano group and an substituted or unsubstituted C;-Cq-
alkoxy.

In one embodiment G is a sulfonyl moiety of the formula —S0,-R*, whereby R*is
selected from the group consisting of H, unsubstituted or substituted C;-Cg-alkyl,
unsubstituted or substituted Cp-Cg-alkenyl, unsubstituted or substituted C,-Cg-alkynyl,
unsubstituted or substituted C;-Ce-alkyl carboxy, an unsubstituted or substituted C;-Ce-
alkyl acyl, an unsubstituted or substituted C;-Cg-alkyl alkoxycarbonyl, an unsubstituted
or substituted C;-Cg-alkyl aminocarbonyl, an unsubstituted or substituted C;-Cg-alkyl
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C6- al kyl sul fonyl am noaryl, an unsubstituted or
substituted aryl, an unsubstituted or substituted

whedoeosssyl , an unsubstituted or substituted PCT/US2006/033679

C3- C8-cycl oal kyl or heterocycl oal kyl, an unsubstituted
or substituted d-C 6-al kyl ardl, an unsubstituted or
substituted d-C 6-al kyl heteroaryl, an unsubstituted
or substituted C2-C6-al kenyl-aryl or -heteroaryl, an
unsubstituted or substituted C2-C6-al kynyl aryl or

- het er oar rb | k .

T, SRCREES oF srlged YaGoR feafior B msapsgtuted or

supsfiemd c,-Brafker aklido, Ba wisubtinkted ar s@etitdiéd Ci-Ce-alkyl carbamate,
nbodlnen{ Rl"and R2 are both H Gis selected from

ath en@bsmptedmrsﬂubsumfgd &h1-Go-allgplsamingt arl uBFUbSHY LAY Ser] %“ﬂ?ﬁ‘féﬁted Ci-

EB5651 s iy SRR 5 OB B St s

8 KibRiutedSUDSS-hlkyit Rakirgyl, Ainsisbbdtitited et sdbsﬁmade@y(lﬁ—amm sulfonyl,
unsubstituted or substituted Cl-C6- al kyl ag

amsmbsbsnttu@cb @r orubsityisti Cutedlichau Eﬂaﬁmmﬁg e P r gPteroaryl an
élﬁ ?E(H) s 4 tsﬂéﬁnﬂt&tﬁé uC%U(?% %}}ucg e S‘gro%ueggt@%:ﬁtﬁg%d a@f ﬁﬁllsu%tltuted or

&lﬁsﬁﬁﬂéd ar-Y-atkyl ai’yda,te&r oaupstituted s tsubstittwed 6)i- Cs-alkyl heteroaryl an

bstituted C b { t t d
s bpRIed o BIaie. Gt abavE S5 oo e i, 91 Piupstinted o
Riliffde dCz-g‘%QlQ&ﬁSEnEryl Got S 1REk&EYEAcHPOT, tfﬂﬁir@i}ﬂuml Ce-alkoxy,

consi sti ng a’ subst’it uted or unsubstit uted
&yl Ghinel dudylforgyamooand a substituted or unsubstituted
sul fonyl noiety. In another preferred enbodinent, Gis

sel ected from.t he .of. I St t

P G N e e L
SdrsEred | an GAsiBstiadtddy rorl sebsdtu@piC headréaryl, aarqunsubstltuted or
i ncl udi na phenyl nethyl. In another preferred

svitstigtiteebht-Cs @kl sel ect ed. from the group consisting of

an optionally substituted sul fonyl noiety, including

phenyl, a%Hé&ﬁﬂ&inbo Tnfgﬁtt &yls@wlo H Fn@ R are FEBRYA is selected from
t su

sul fon onyl, 6-ch oropyr|d|ne 3
4l glfotup)donsmﬂmgaphe éox@lenyhrappyyding ercd @yrasingy maiely eprefprably a
-sulfon 5- cQ%gro 1, 3-dinmethyl- | Hpyrazole-4

d3a®m WHRENA sul fonyl, 2-chl or ophenyl

squonyI qui nol i ne- 8- sulfonyl, biphenyl- _
The compounds of Formula (VII) may be obtained as E/Z isomer mixture or as

essentially pure E-isomers or Z isomers. The E/Z isomerism preferably refers to the
vinyl moiety linking the phenyl with the azolidinone moiety. In a specific embodiment,

the compounds of Formula (I) are Z-isomers.

In one embodiment, the PI3K inhibitor is selected from the group consisting of:
N-(5-Benzo[1 ,3]dioxol—5—y1methylene-4-oxo-thiazolidin—Z—ylidene)-2-chloro-
benzenesulfonamide;

Ethanesulfonic acid (5-benzo[1,3] dioxol-5-ylmethylene-4-oxo-thiazolidin-2-ylidene)-
amide;

N-(5-Benzo[1,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-ylidene)-3 -chloro-
benzenesulfonamide;
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sul fonyl, pyridine-3 -sulfonyl, a cyano group and an
substituted or unsubstituted Cl-C6- al koxy. In one

wepdomsesent G is a sulfonyl noiety of the formedHUSSB/033679

2-R4, whereby R4 is selected fromthe group consisting
of H, unsubstituted or substi3uted CpC 6-al kyl .,
unsubstituted or substituted C2-C6-al kenyl,
unsubstituted or substituted C2-C6-al kynyl,

unsubstitut ed or substitut ed CpC al kyl carboxy, an

ﬁ- gggl:, i %ﬁbst' G oL e Ao
WE (%)ﬁ U §?)| E’d or substituted CpC

ami nocar bonyl n unsub tlt ed o sub itu .

%r?t%n%a caewla%zxflym Wi o b Y idmerakapodh thiophene-

a@exldlq(@ﬁll sielhpiteio, an unsubst ituted or substituted
G -C -alkyl ureido, an unsubstituted or substituted
@Chiprogiykigine s uifomia asid @rbanselil i diok ok Ealnesth¥ensst-0kert ed
thiaZoBdial deylidenm)-amidean unsubstituted or substituted G -
C -al kyl al koxy, an unsubstituted or substituted
QuinGhneB syl fosialatidr(§ibenzol, dkensd i tlmethylane-4sopssthiazolidiy -2-
GidefBy-ahidel sul fryl, an unsubstituted or substituted
G -C -alkyl sulfonyl, an unsubstituted or substituted
R-(G-Beizis 1,3 dioixb b syl rasthylery-§Hoxodliiykolidie efidene)tbenzene
sionBsidet ut ed or substituted C3~C8-cycl oal kyl or
het er ocycl oal kyl , an unsubstituted or substituted

ﬁL (5Per2b Kyl 1drikyl-5- yﬁﬁetldﬂ%h’él%kblﬂhﬁﬂolmin-sgbﬂbmd)w—mdthyl-

ChscalekXdmiRet eroaryl, an unsubstitute
sd%stltut ed CZ- C6-al kenyl -aryl or -heteroaryl, an

{3) ?Jluﬁ]aﬂ)ngé—?ﬂﬁ&h% Eh&@-@x@%hl@@dlﬁilﬂﬂﬁ%ﬂdeﬁé}%etﬁéne
an su

, carb ydroxyl, d-C -al Koxy, "acyl am no
onyl am no. In one errbodl ment R4 is selected

[1 E@t# By fﬂ{é)?&JBe Bﬁﬁdx%gg%mééﬂ?z}égé)uﬁ’ 3kb kb AfaRL 2 ylidene]-

J am@ an unsu itu or substituted
‘Jérizg?osg O unsubstituted or substltut ed Cl-C3

(% gr}%uaq_f? %em f[ 5 éOXO?S éfcrtnn%\y%e ﬁ%—t}g?%ozigg-}%dene]A-
pRAsgeHE ogaxm xol enyl, a pyri d| nyl or a pyrazinyl

eéZyZ-Dl 11eJr§ grtl):;o 1 g]dd xo)l(gly?thlhyﬁ:ng) AR rth1g.%oh¥hn-2-yhdene]

metha.nesulfonamlde

Biphenyl-2-sulfonic acid (5-benzo[1,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-
ylidene)-amide

Pyridine-3-sulfonic acid (5-benzo[1,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-
ylidene)-amide; ‘

3-(4-Oxo0-5-quinolin-6-ylmethylene-thiazolidin-2-ylidenesulfamoyl)-thiophene-2-
carboxylic acid methyl ester;

2-Chloro-N-(4-oxo0-5-quinolin-6-ylmethylene-thiazolidin-2-ylidene)-benzene
sulfonamide;

3-(5-Benzo[1,3]dioxol-5-yimethylene-4-oxo-thiazolidin-2-ylidenesulfamoyl)-thiophene-
2-carboxylic acid,;

5-Benzo[1,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-ylidene-cyanamide;

5-Benzol[1 ,3]dioxol-S-ylmethylene-thiazolidine-2,4-dioné 2-(O-methyl-oxime);
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The conpounds of Formula (VII) may be obtained as E/ Z
i sonmer mxture or as essentially pure E-isoners or Z

WO 2@m8i60 The E/ Z i sonerism preferably refers pOI/UK®06/033679

vinyl moiety linking the phenyl with the azolidi none
noiety. In a specific enbodi snt, the conpounds of
Formula (1) are Z-isoners. In one enbodi nent, the PBK
inhibitor is selected fromthe group consisting of:

N- (5- Benzo[ |, 3] di oxol - 5-yl net hyl ene- 4- oxo-t hi azol i di n-

Bl Soe) Bl PSR SRS SR i cFaliangay foni

%-,%ggz(gi ggclgh;gc%}g-ol)fr%thy?enyel-ﬂga}/zlyﬁrrrll?nod-'th?a)égli(tligl-lﬁggel;I din-2-y
N- (5-Benzo[l, 3] di oxol - 5-yl net hyl ene- 4- oxo-t hi azol i di n-
2-Benzyluniap-Ssdupelsy oylnstbieaciiazqlidingsone: ch or o-

1, 3-di net hyl - 1H- pyrazol e- 4-sul foni.c acid (5-benzo
P-Progydimine P -qwinglin-6-ylmethylene-thiazolidin-4-one;

met hyl ene- 4- oxo-t hi azol i di n-2-ylidene)-aniide;

8-Hepzaid 31dp¥al St wlimeroilers=2r propy Hpinonibiazoidis-4-eeaz ol i di n-
2-yl i denesul fanoyl ) -t hi ophene- 2-carboxylic acid
Pré#-Rimethytagrino-guinhrdinot-yimethylpre) 2 -methy fasrne-thiezod-4-one.
(5-benzo[ |, 3] di oxol - 5-yl nmet hyl ene- 4- oxot hi azolidin-
2- y| Thiesp)thesis &f; compionodly 0é-Brulaf ORRLL iniescribed in detail in WO

< I Loxol : Byl net 4- thi azolidin
b0 b g emeiedh e e Mp AN Ftfuife R0
53] di oxol - 5-yl net hyl ene- 4-oxo-thi azol i di n-2-ylidene)-b
enzenhe asdthdroadbdditient the PI3K inhibitor may be a compound as shown in
N (5-Benzo[ | q:;:bdhoxol -5-yl gﬁt hyl ene- 4- oxo-t hi azol i di n-
Soranylyy eVED (WRREHyP I Riamedlil f onani de:
N- (5- Benzo[ |, 3] di oxol - 5-yl net hyl ene- 4- oxo-t hi azol i di n-
2-yl i dene) - met hane sul f onag_de;
N-[5-(2,2-Di fl uoro-benzo[fl, 3]ydi oxol - 5-yl net hyl ene) -4-0
xo-t hijazol i di n- 2-yl i dene]: begnzenesul f onam de;
N-[ 5- 82, 2-Di f | uor o- benzo[ I N3] di oxol - 5-yI et hyl ene) - 4- 0
xo-thiazolidin-2-yli deae] -

~ OH

0y

The present invention will now be illustrated by the example, which is not intended

to be limiting in any way.

Examples

Example 1: Models for endometriosis

The effect of PI3K inhibitors was evaluated in both in vitro and in vivo models of
endometriosis. The efficacy of the drug treatment in inhibiting endometriosis was tested

in two in vivo models, i) nude mouse model and ii) the rat model.
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met hyl - benzenesul f onam de;

N-[5-(2,2-Di fluoro-benzo[l, 3] di oxol -5-yl net hyl ene) -4-0
wosoriseeol i di n- 2-yl i dene] - net hanesul f onanm dePCT/US2006/033679

Bi phenyl - 2-sul fonic acid (5-benzo[l

, 3] di oxol - 5-yl met hyl ene- 4- oxa@ét hi azol i di n- 2-

yl i dene)-am de Pyridine-3 -sulfonic acid (5-benzofl

, 3] di oxol - 5-yl met hyl ene- 4- oxo-t hi azol i di n- 2-

yl i dene) - am de;

- noI I
ﬁ.géwmpil dodlisibg oh el bade B i BORiO 8RS 1oy i Seter
4 Lo

] 2 yl Io%gw (egt@ﬁ;(sglﬁg E l Lo dglgll an tgl/ e‘ustsll]ésaizrolnl ‘ElqleneutOpic
éqd%ﬁleﬁﬁﬁﬁ %Iolaﬁl i e%ﬂlc ﬁtaél 1€a=ctnlfglloeaﬁroﬂfeﬁmfst Buaa&zll itk ectopic

2-yli denesut tanoyl ) ophene-~ 2- car boxylic acid
BaBents ts[du,e3q> duru}mbd aell/diqaﬂt (apbpiosisYofdhesetimplants, pef is -2espmed to

bt BB eaga O srion of e eslleieing GFinaS: Brolping g ppecifc

SnAt ( AolRuRY | compolBds that induce target-specific cell-death of ectopic
4- Oxo- 5- qui noxal i n- 6-yl net hyl ene-thi azolidin-2-ylidene
endpmediAtigecells without affectmg eufopic endometrium or other normal cells could

t?% I&%e[&ia%%ln ter_g’eltglegtxﬁ eﬁnﬁllll%ﬁ'?fg @Ylhglﬂgtn%s@.eﬁ%s 1'&%, W&' e@éﬂlmed the
e o P T inlsibBorgl (H+Quuirvoxalinds rinaly ne-itiodidle: 2Jitioheo) on its
ne;

shilitydgyindurerrslisiegt slomdamstriptivecHy (Bfecalsh #dmmapipliped human
@ﬁglglﬁ%loﬁdog)]egmtm ell (Ze tvo%efl]y al 2001). These cells grow in culture and

[ oxo ene- 2- propyl i m no-thiazol
$edreme 4ytoRiies in response to TNFo. that have been reported to be elevated in the

(4- D met hyl am no- qui hazol m 6- I yl rreth
PerGoRRl B o DHEmeR SRS ol e pDEe Bt Wil PI3K
I
i(%%pmlé d&g 2?61 éa?lg hcggsltgetﬁlélbwsrgs R%%QEH%@HI c'rﬁbtell@1&5{ Ohind8®ince the
peritvinel flaidb @edntaimndlevalel dndéhtiatibndof 'ﬁNFaaghe bnh1b1tor was also tested
%onp%g@%ncaesofs trﬂ?svatcl)l?me OIJ.’)e[nElI cell \glgle‘l Idgtacghv%) froo% e7t91553ue culture plate

and washed away during staining with crystal violet. The intensity of the color will

determine the extent of live cells present in the plate. PI3K inhibitor-1 was tested in
these cells and was found to reduce the amount of live cells in culture, either alone or in
the presence of TNFa.. EC50 of the inhibitor is provided in Table 1. The extent of cell
death induced by the inhibitor was greater in the presence of TNFa.. TNFo alone had no
effect of cell viability (data not shown).

Table 1: Concentration of PI3K inhibitor-1 required to induce 50% cell death (EC50 in
uM) of human endometriotic cells. Cells were incubated with varying concentrations of
inhibitor-1 alone or in the presence of 15 ng/ml of TNFa for 24h and cell viability was

measured using crystal violet staining.

Alone [uM] + TNFo [uM]

Inhibitor-1 >10 6.40
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(M1l) The present invention will now be illustrated
by the exanple, which is not intended to be limting

WO pooango3emy. Exanpl es Exanple 1: Models for PCT/US2006/033679

endonetriosis The effect of PI3K inhibitors was

eval uated in both in vitro arfd in vivo nodel s of
endonetriosis. The efficacy of the drug treatnent in

i nhibiting endonetriosis was tested in two in vivo
nodel s, i) nude nouse nodel and ii) the rat
nodel . Exanple 1.1: Induction of cell-death in
endonetriotic cells It is well established that the

gl andul ar and stromal tissues fromthe eutopic
ERSQPRIT.2 UNdoMbadetMbdel ect opi ¢ sites |eading to

en onetgloshs lrrélvah of the ectopic inplants is due
to a_reduced ce eat apopt osis) of these i npl.ant
and Fangneadpsgiripbtisue d@é letie e%i@sﬁo@%éé@égp BHCofo establish

glgr Féﬁ"&lﬂ I( er- FLADE hln ?)L ] 196 tgdn%d from

ecul'e conpoun I nduce target - s ec
o@hlal d&ﬂmhhe@ﬁ o cfrompi mdemémmmr pattents sveld suininth osmdl pieces and

g\g{ﬂr@{ gage%gxléc%ag F%’%iﬂi Ir.l’cgm@gﬁ g{rqaﬁqc\q g,gs{uggl wgr% 1njected either

%{B@%{%ﬂ%&fl{sﬁﬁ :o§ 1ngrrﬁpetrﬁblﬁaﬂﬁ gatd ovaRcRNAZENeRldé haicef ikt estradiol

n3planti Woshah 2ri dryy lofrit dojibrrrstapié endeimettitic lgs1qnﬁqleyﬁ]@p)1n animals.
B0k B iy A S ) RSP o

ﬁl@dﬂj@hbﬁ Qi tfssﬁ@"l‘he( hionad ekaseidrdniste2@ ) a ste&ﬁ“ 10mg/kg and
ow in culture and secrete_cytokines i

Soupbedeind HREZ s, Baye DGk 1 EnOe pis cstablished that
groggs%r%ge tﬁ%ﬁ{r&%&%%‘)e{l NG&sd h{glggesg’ifo eﬂé{{%ﬁqg '3\%%' fised as control.

I'ent's s Wer e
Foldwing alie dorhsletiAd teeatnae) elnudelatwermrilﬁteah Uresiohs g veloped from

t al | et t h
S ramwIabke, P8 UL o ok 1R o gsa BRaPe Bl s were

?? oﬁ?s‘ﬁée d'rgm{ presence of th| s cyt oki ne. Dead
det ac f mthetlssue culture plate and

vvashed avvay during staining with crystal violet. The
i nt edgbley2 bflow Hbugitstasrthamesplts of studies carried out in nude mice. The PI3K

inhibitor at a dose of 10mg/kg and 30mg/kg was effective in regressing the established
disease by 53% and 80% respectively compared to progesterone treatment. The mean
lesion size was also reduced by 10% and 30% respectively by the treatment. These
results are significant, since the model measures the growth/regression of human
endometrial tissue and thus has a direct relevance for treating the human disease. PI3K

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

Table 2: Effects of PI3K inhibitor-1 on the regression of endometriotic lesions in the

xenograft nude mouse model.

Treatment Lesion (% Progesterone) Lesion size
Compared to progesterone treated group
PI3K inhibitor-1 53% Decrease 10 % Decrease
10 mg/kg x 28 days
PI3K inhibitor-1 80 % Decrease 30% Decrease
30 mg/kg x 28 days




determ ne the extent of live cells present in the
plate. PBK inhibitor- 1 was tested in these cells and
wor®70ssed to reduce the anount of |ive cells PEI/US2006/033679

culture, either alone or in the presence of TNFa. EC50

of the inhibitor is provided 38n Table 1. The extent of
cell death induced by the inhibitor was greater in the
presence of TNFa. TNFa al one had no effect of cel
V|ab|I|ty (data not shomn) Table 1 : Concentration of

i ncubated with var ylngconcent ratl ons of inhibi tor- 1
3ifettViedsdr esence of 15 ng/m of TNFa for 24h
and cell viability was neasured using crystal violet

st ai B A0, EXRER s h&ce@%ﬁts“ﬁ%%@crmg%ﬂﬁ? B Antonio et al 2000). In

endonetrial tissue was I njected in ovarectom zed nude
biief amolc%suabtermb tmtrefrdgrwasmsamrﬂentedmm the iaher surface of the

i R O R

s 6Pthd HoPaftiBidsud ivRG SReARRIC Dk Wl dffer tthe coffasRifios oBfthe tissue
estradiol for 24h. Treated tissues, were injected

eftacherent isotmentewars statad. The capiee]; gremmqey/ed g vehicle, the PI3K
t
U551 S AT 8, 1 B £3589 o TR g et
dﬁthg g%p lmﬁblﬁﬁi was Scimaiicﬁat {f@ﬂ?mgl gl_%ysSIdnhﬁaﬂs pwexgesrtaesthetezed 2hr
or i nhibitor- 1 was starte ays
ifoljoxang dhe dist dregtnrat apA leashpramiles WS SabscisC et afen of the
10 %n&%&rlggls—ﬂgy%&gwgsnﬂ]es 1% dgq{eaéﬂd'gﬁletﬁ&fc-lﬁgé ﬁﬁY%vas removed for

arf'rer work usin has establi shed that
bishgegt. er one treatment prevents di sease progression,
hence thi s was used as control. Follow ng the

conpl et.jon of . treat gent i mal s. we

TP b ! HERSISTR N LR spgometions
iRt h“r&it'tlﬁ%’tt anaosigidN ot RbMPAGIoNY WAGSId S4%esgression (data not
measured (both size and nurrber) Tabl e 2 bel ow,

ishowes) Thesssresuhis frase in visrogmd 4n yiyoenodely suegest gRImPArFR} @gtivity of
ce. i 0
15 %ﬂlﬂgﬁﬁ@a@reéw 821 ttﬁ%/ él?(liorr]r?etrtré&}cgtg’%ﬁen g‘&rt“ﬁ éﬂ?@g‘fi‘{ﬁgdmmcuon of the

rat model is that intact myometrial and endometmal tissues are surgically resected into

experimental animals.

Taken together results from in vitro studies and these two in vivo model systems
show that kinase inhibitors, which target PI3K pathway are effective agents. for

{ . .
20 treatment of endometriosis.
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Bruner-Tran et al. (2002) Ann NY Acad Sci., 955:328-339
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di sease by 53% and 80% respectively conpared to
progesterone treatnent. The nean | esion size was al so
wo edaosdeby 10% and 30% respectively by the trRelt/D82w06/033679
These results are significant, since the node
nmeasures the growth/regressi @@ of human endonetri a
tissue and thus has a direct relevance for treating
t he human di sease. PBK inhibitor treatnent had no
effect on the uterine weight and size of the animals.

ﬁa;" ﬁ%ﬁ@é?ﬁ@)@g& Eﬁim'aﬁ%s ?%vsgé RaRAR bk e
(it f?@%}éa%@t&@@aﬁmg car ?2‘?;{6"2&?&’?2 et al
%3%%%5%@8 ﬁ%épac‘?‘ch% PAdngLf 11250 of the abdom nal

wal |l in hree weeks_foll.o g r pI ntation,
Vn@hagsezbéoe&het %lhéiOOl a%tmw Rgv.dtiog i@g%g tissue was
nmeasur ed. ter the confirmation of t he

Wadleyet aét(ﬂ%%ﬂﬁéﬁtl Stﬁﬂbé?nﬁelﬂt% were started. The
control group received the vehicle, the PBK

Leitwogek esrel. (20043 Amaii Reibokd 84 183%52y (po) at a single
dose of 30 ng/kg per day. Treatnent with the inhibitor
WRJ686R%uct ed for nine days, aninmals were

anaest heti zed 2hr followi ng the |ast treatnent and
EP@dd.884npl es were col l ected. Surface area of the
endonetriosis-like foci was neasured. The

ER®2AEB8i otic-1i ke foci was renoved for histol ogy.
Inhibitor- 1 significantly induced regression (64% of
S0 ABM178%kd endonetriotic lesions. Treatnent with
antide (for conparison) caused 94% regression (data
MO 041061, These results fromin vitro and in vivo
nodel s suggest an inportant activity of the nolecule
VO O6tN1Y6&n t he endonetriotic tissue. Another

i mportant distinction of the rat nodel is that intact
myonetrial and endonetrial tissues are surgically
resected into experinental animals. Taken together
results fromin vitro studies and these two in vivo
nodel systens
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show t hat ki nase inhibitors, which target PDK pat hway
are effective agents for treatnent of endonetriosis .

wRedoenansee Li st Bruner-Tran et al. (2002) Ann MNYI/B820d6/033679

Sci ., 955:328-339 Cantley, 2000, Science , 296,
1655- 1657 D Antonio et al. (2000) J . Reprod | nmmunol.
48: 81-98Dawood, MY et al. (1993) Int. J.
Gynaecol . Gostet. 40 (Suppl.), 29-42 G udice et al.
(2004) Lancet 364, 1789-99 Kyama et al. (2003) Reprod
Bi ol Endocrinol. 1, 123 Vanhaesebroeck et al., 2001,
énu. Rev. Biochem, 70, 535-602 Waller et al. (1993)
& |. Steril. 59, 511-5 15 Zeitvogel et al. (2001)
Am J . Pathol. 159 1839-52 EP 160,699 EP 2 11,894 EP
B2 438n 00 Oéalinf depMeﬂmé&idoW@t@@i@ﬂﬂﬁﬁﬁﬁh&dﬁm cdmprising

A method of treating and/or preventing endomet riosis
i n adminipi@rivg altherapeainelly sffeefivedwions pks Plag. ighibitor.
therapeutically effective amount of a PBK inhibitor.

|§n r;[}{%lexpgfﬁ&}f Qe Z&ﬁig LG 10Gm! £ GhAbil shid PRR ﬁihﬁ‘blﬁﬁ’;ig affBhistered in

stered’in conbli nation wt
horconédatisn pyithesioomond .sugpressoet hod according to claim
1 or 2, wherein said hornonal suppressor is selected

L e 8 U BRI P Eh, Py ARG Shom S oot
mcﬁﬂtﬁ‘t @k &odp %n?ﬁﬁﬁé’gﬁna rGSRA! Qhtap®@fitt! WHRH agonist, aromatase

inhibitor, progesterone receptor modulator and an estrogen receptor modulator.

4, The method according to any one of claims 1 to 3, wherein said PI3K inhibitor is
administered alone or in combination with drugs for the treatment of endometriosis-

related infertility.

5. The method according to any one of claims 1 to 4, wherein said PI3K inhibitor is a

compound according to Formula (I):

R1

R2
Y1
et LA
—{__nH ()
Y2

as well as its geometrical isomers, its optically active forms as enantiomers,
diastereo-mers and its racemate forms, as well as pharmaceutically acceptable salts

and pharma-ceutically active derivatives thereof, wherein

A is a 5-8 membered heterocyclic or carbocyclic group, wherein said carbocyclic

group may be fused with aryl, heteroaryl, cycloalkyl or heterocycloalkyl;

Xis S, OorNH;
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4. The method according to any one of clains 1 to 3,
wherein said PBK inhibitor is adm ni stered alone or in

W@ o09niosiss0 on with drugs for the treatnent of PCT/US2006/033679

endonetriosisrelated infertility. 5. The nethod
according to any one of claimg 1 to 4, wherein said
PBK i nhibitor is a conpound according to Fornmula (1):
as well as its geonetrical isonmers, its optically
active fornms as enantioners, diastereo-ners and its

Gy Sh R Balhta, ALETES S i BSBETS 0 or-

thenepf, wherein Ais a 5-8 nenbered heterocyclic or
carboéyclic group, wherein said carbocyclic group may
be fused with aryl, heteroaryl, cycloalkyl or

het dineither SarkylandX is S, O or NH. Y1 and Y2 are each

i ndependently selected fromthe group consisting of S,

Q Ofll 1S M_'ectéi h%l ejchte}%lf}psﬁﬁ{ Eﬁng ?%RéN4 %al%g%(ﬁcafﬁ% 61[@6'1511<0xy,

group consi st OXY,

6 ahdisg@n hipédorgedtyldxydCoKy-allat phibryy, @LGQSkal koploxy, C;-Ce-alkyl

Z?Lgl%%grwd Cypgrlbgr){yl({) %Cﬁ my’l éﬂgggy < gq:rg @éﬂ?,q%in%gar%onyl Cy-Cgalkyl
ﬁﬂ%acy s aéyl%aﬁl&ydzl-épmgp %ﬂaﬂﬁrﬁo ﬁ%iﬂ'oarﬂlf@e-alﬁylcureldo

am no, ureil y urel do, am no,
d CammIOKy(Dl -Gralky] aannonammonguh,f ewlwrryi(%y, dCE,CEra&b'kwnlfonyloxy,

& eyt mitonys s e 3R L. g Cr-Colion

S ul sy %rfi @rﬁlﬁﬁ)yleﬁalln%latgémkymnfoﬁﬂﬂn@m 41 @afhmate;

car bama i's selected fromthe gr oup consisting of ‘
H5 E%Iogen acyl am no, d-C 6-al kyl, C2-C6-al kenyl
ispalgaigd from e %‘I’U@yPOT’éﬁF%Q§ dla@genawiu anae% C-Ce-alkyl,

8 P GRR 46  CRAbADY cos
ur ealdi@xyddr‘tﬁngil- aCkﬂ6 athyll naminGeatbényd) KHCahlkplx yeylGky, CCy-Ce-alkyl
6- alagy)fammo C;-Cs-alkyl ureido, C;-Cg-alkyl amino, C;-Cg-alkyl alkoxy, C;-Ce-alkyl
sulfanyl, C;-Cs-alkyl sulfinyl, C;-Cg-alkyl sulfonyl, Ci-Ce-alkyl sulfonylaminoaryl,
aryl, C3-Cg-cycloalkyl or heterocycloalkyl, C1-Cg-alkyl aryl, C,-Ce-alkenyl-aryl, Co-
Cg-alkynyl aryl, carboxy, cyano, hydroxy, C,-Ce¢-alkoxy, nitro, acylamino, ureido,

C1-Cs-alkyl carbamate, sulfonylamino, sulfanyl and sulfonyl; and
{
nis 0, 1 or?2;
6. The method according to claim 5, wherein Y! and Y? are both O.

7. The method according to claim 5 or 6, wherein n is either 1 or 2; and R! and R* are

both H.

8. The method according to any one of claims 5 to 7, wherein X is S; Y! and Y? are

both O; Rland R? are as above-defined and n is 0.

9. The method according to any one of claims 1 to 4, wherein said PI3K inhibitor is a

compound according to Formula (I°):
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sul fanyl, d-C 6-al kyl sulfinyl, d-C 6-al kyl sul fonyl,
d- C 6-al kyl sul fonyl am noaryl, aryl, C3-C8-cycl oal kyl

woerooneswsocycl oal kyl, d-C 6-al kyl aryl, PCT/US2006/033679

C2- C6- al kenyl -aryl, C2- C6-al kynyl aryl, carboxy,
cyano, hydroxy, d-C -al koxy, 4aitro, acylam no, ureido,
d- C 6-al kyl carbamate, sul fonylam no, sul fanyl and
sulfonyl; and nis 0, 1 or 2; 6. The nmethod according
to claim5, wherein Y1 and Y2 are both O 7. The

nmet hod according to claim5 or 6, whegpein n is either
1 or 2; and R and R Nre 1 met hod
accordi ng to ang! wherein X is S
Y1l and Y2 are both - e apHpbove- dé¥)i ned
and n is 0. 9. The nethod accordln- to any one of
clains 1 to 4, wherein said PBK infibitor is a
compound according to Fornula (V): o

as well as its
geonetrical isomers, its optically active forns as
enapty r 1 Sctivd QhtiinerdS
e ol BRI RAER, Bl Sl AABHRS & e
phadiastexee{mters aid s mctrnate fotersi asavell asphtaneaeoticallyeceitable salts
Rl are as de qve, and W.is, selegted fro

R oivae R S deraiyeS HRteThRnag: S ate = defihed
S U b?&dg £ ub@dy Gd st f¥ih cﬂrso WRR? Werel RS 1981 HYOF unsubstituted or
accor to any one of clainms 1 to 4, wherein said
PBKsubeﬂnﬁutﬂdt(ber dk}d grompound accor d| ng to Formula (I1):
as well as its geonetrical Isomers, its optically

ti nt| st gr
T 48 RSB P ORC B S B LRt S
sal tcem: ?mMa@m@qe%nﬁallal(n) active derivatives
t hereo wherein Ais selected fromthe group
consi sting of dioxgl, dioxin, dihydrofuran, (dihydro)
furanyl, (dlhydrofbxa2|nyl pyridinyl, isooxazolyl,
oxazolyl (dlhydro)napthalenyl pyridn dinyl, triazolyl,
-|azoI|d' , thiadiazolyl and

i m dazol yl, pyr aO

as well as its geometrical isomers, its optically active forms as enantiomers,

NH (m

0

diastereo-mers and its racemate forms, as well as pharmaceutically acceptable salts

and pharma-ceutically active derivatives thereof, wherein

" A is selected from the group consisting of dioxol, dioxin, dihydrofuran, (dihydro)
furanyl, (dihydro)oxazinyl, pyridinyl, isooxazolyl, oxazolyl (dihydro)napthalenyl,
pyrimidinyl, triazolyl, imidazolyl, pyrazinyl, thiazolidinyl, thiadiazolyl and

oxadiazolyl;

R? is selected from the group consisting of H, halogen, acyl, amino, C-Cs-alkyl,
C,-Cs-alkenyl, C,-Cg-alkynyl, C;-Ce-alkyl carboxy, Ci-Cs-alkyl acyl, Ci-Ce-alkyl
alkoxycarbonyl, C;-Cs-alkyl aminocarbonyl, C;-Ce-alkyl acyloxy, Ci-Ce-alkyl
acylamino, C;-Cg-alkyl ureido, C1-Cs-alkyl carbamate, C;-Ce-alkyl amino, C;-Ce-
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15

oxadi azolyl; R2 is selected fromthe group consisting
of H, hal ogen, acyl, am no, CC 6-alkyl,

wW@200003@bkenyl , C2- C6-al kynyl, Cr C6-al kyl carPOKRYS2006/033679

Q Co-al kyl acyl, CrCe-al kyl al koxycarbonyl, C

- C6- al kyl am nocar bonyl, Ci -@s3-al kyl acyl oxy, d-C
6-al kyl acylam no, CC -al kyl ureido, d-C -alkyl
carbamate, d-C 6-al kyl am no, Cl-C6-al kyl al koxy, CC
6-al kyl sulfanyl, C-C -al kyI sul finyl, d-C 6-al kyl

sul fégy])cl 913 P’&’al-%ﬁ-'%l(%%{léﬁl %Ty(%aaﬂ %}Ps%ﬁrt%g’cgﬁly-l kyg,SlSylfonyl Cr-

aﬁdﬁli; %?Wnyﬁﬁﬁﬁoaéfza@ﬁ -@LEY I ol lor h@t@f&?éﬁﬁalkyl C,-C¢-alkyl

cyano oxy, I'koxy, ‘nitro, acyl am no,

ur eauyh Csllsfatirepylaariyh oCa- Q\sﬂafkarnyll arpital csnbpmnyyanomydmer C-Cs-
d accordl to any, of , cl.ai ns ei n

sai gl??”@knﬂtﬁ(h i %g}nor grefd 8 By W&“ﬁ%&é&%‘?yﬁ. g" ?%ulg]nly

(IF): as well as its geonetrical isonmers, its

QP! iTRInheth@Ladc¥RlireOo iy @ge N sl O IMey $,,w1mﬁraﬁtsaﬂdﬁ3mn1ﬁbitor isa
and its racemate forns, as_well as pharmaceutically

accepmapred @&Pﬁd@géﬁd:oﬂﬁﬂlaﬁ&eut ically active

derivatives thereof, wherein: Z Y1, Rl, R2 are as

above defined, n ks 0 or 1. 12. The met hod accor di ng

to claim11, wher el he nmet hod accordi ng

to claimll or ¢ i's seIF)ctedlnthe

group consisting of\| NH - al ky aryl, aryl,

C3- C8-cycl oal kyl , heterocycl oaI Kyl, C-C -al kyl aryl,

C2- C6- al kenyl aryI aptd C2- C6- al k(ynyl aryl. 14. The

nmet hod accor di ng to any one of claims 1 to 4, wherein

said PDK inhibitor is a conmpound according to Fornul a

(11 By veed] welits geonidisca)cioomens dtal opt@@ldue rastive ferms as enantiomers,

opti.cally active.forns as enantlo d| ast
dialerepaBEiapd it Gt o i oty eptable salis

and

accepd a%%hﬁ@all?@é*tn@mﬁﬁtl%%ér@@ bvneraﬁlt . ve

derivatives thereof, wherein R and R are as above

defined. 15, The met hod, accordi ng to any one of clains
F

1t X, Rh& erearpsehpvs dredanisiadr is a

12. The method according to claim 11, wherein Y'is 0.

13. The method according to claim 11 or claim 12, wherein R! is selected in the group
consisting of C;-Ce-alkyl, C;-Ce-alkyl aryl, aryl, Cs-Cs-cycloalkyl,
heterocycloalkyl, C1-Cg-alkyl aryl, C,-Cg-alkenyl aryl and C,-Ce-alkynyl aryl.

14. The method according to any one of claims 1 to 4, wherein said PI3K inhibitor is

a compound according to Formula (III):

()
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conpound according to any one of Fornmulae (I1V), (V)
and (VI): 16. The nethod according to claim15,

wob@resasesai d Pl 3K i nhibitor is 5-Qui noxal i n- 6BPCT/US2006/033679

yl met hyl ene-t hi azol i di ne-2, 4-di one. 17 The net hod
according to any one of claimg 1 to 4, wherein said
PBK i nhibitor is a conpound according to Formul a
(MI1): as well as its geonetrical isomers, its
optically active forns as enanti onmers, diastereo-ners
and its racemate forns, as.well gs pharmaceuticall
AccEpYabRETs Erone R Bnst, s Grtipelly aPYF HE grenatiionters,
der hiyabic¥GRers BEd ROTaceht8 F&intk, As Well AfpRrBabREbALRRceptable salts
heterocyclic group or an.cafbocycllc roup whi ch may
be #ndplhrmaichutinallzegtive dgriviibies theseaf] whergincycl oal kyl  or
an heterocycloalkyl;Xis S, Oor -NR 3; Yis either S

or ts sel e m t he group consisting of H,
CN,ﬁ%%@%%x??aggéﬁkcgﬁ%§£alkoxy, hal ogen, hydroxy,

acyl oxy, CC -al kyl carboxy, d-C 6-al kyl acyl oxy,

G .-Tee-mtthyd aedokdiny fo atykeneyafaidioisyll to 4 whefeimbdigt [PI3K inhibitor is a

al koxycar bonyl ;. am nocarb |, d-C 6-alk
o RBRRD R Prding (h ahion of B (I QRgId o,

urei do, d-C 6-al kyl ureido, am no, d-C -al kyl am no,
amoni um sulf onyl oxy, d-C 6-al kyl sul fonyl oxy, o H
sul fonyl , d-C}Q— Al kyl sul fonyl, Hi nyl, d-C 6-al N
sul fnyl, sulfany I

C - 06-al kyl
sulfon\gtzam nd® 06- al kyl sul f on
car banmgt e;

H,  haj-ogen e C2- O aM
Cz-%igi/ q d- C 6- allkylL Cyl
d-@ yiN & 6- al kyl Rifii

- Gonyl ,
d- Cg- al ky

_
acyl oxy, d-C 6-gl kyl acylam no, d-C 6-al kyl

ur ei do, dJ-"é: 6-al kyl carbartte, d-C 6-al kyl am\ib,

Cl1- C6- al kyl al koxy, d-C 6-al kyl sulfanyl, d-C 6-al kyl

[finyl, C-C6-alkyl sulf |, .Cl- -al kyl. . . .
301 rymethrchngpying A Kebibpisin s %fl@gi@e%}séaﬂwmlm-@
or %&%9%8—'&9@%@6&6-2,4-dione.

17 The method according to any one of claims 1 to 4, wherein said PI3K inhibitor is a

compound according to Formula (VII):
2 1

R R
N—G
OV
— NH (VII)
Y

as well as its geometrical isomers, its optically active forms as enantiomers,
diastereo-mers and its racemate forms, as well as pharmaceutically acceptable salts

and pharma-ceutically active derivatives thereof, wherein

A is an 5-8 membered heterocyclic group or an carbocyclic group which may be

fused with an aryl, an heteroaryl, an cycloalkyl or an heterocycloalkyl;
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g-C-alkyl aryl, G-C -alkyl heteroaryl,
C2- C6- al kenyl -aryl or -heteroaryl, C2-C6- al kynyl aryl

w@roo7kaser oaryl , car boxy, cyano, hydroxy, CrC PEI/K82096/033679

nitro, acylam no, ureido, sulfonylam no, sulfanyl and
sul fonyl; Gis selected from4Sshe group consi sting of
d- C 6-al koxy, d-C 6-al kyl, C2-C6- al kenyl,

C2- C6-al kynyl, G -C -alkyl aryl, cyano and a sul fonyl
noi ety; and RB is either Hor G -Qalkyl. 18. The

met dgg ordipg claim 17, wherein Ais selected from
t he Ef sting of 2H (benzo-I, 3-dioxol anyl),
2H, 3H—benzo |, 4-di oxanyl, 2, 3-di hydrobenzof uranyl,
anth{ﬁaﬂu&npayoi 2, 2-di fl uorobenzo-I , 3-di oxol enyl

1, 3-di hydr obenzof uranyl, benzofuranyl,

4msth|-2H-benzoI 4oxa2|n30 , ridinyl,
pyr é?z.lﬁw ectaghdtomy the R fé R <asba¥Y-rayl 19-Co-alkoxy,

The y ’

eit her a ’3} oﬁdﬁé éy’mgxc?;f @a‘dﬂll@ 3:%?/3 I%&?‘Iml(?lé?ygﬁégh&lrﬁg > Tr-Cealig]
net hikbxacakoxiyoarpongl, ahyC@aﬂeyloa‘lkm}dyaaannﬁU aindno];@x;bonyl C,-Cg-alkyl
wher ei.n and/ or t hod

Lo aRRsAEoBY ciouienanay Croafio i PERD. cietios e af wreido,
fronuihg @f-eyRns? nﬁhfmb'h Rghnnitm; GuifSAHORY . CFE@-@IkyP rsuffonyloxy,

sul fonyl moiety.” 22. The net hod accordi

n
of chboy, G7Ch eika sultonyh sulfiah (oriod-aligi ed§nds sulfaesl, Cr-Co-alkyl

;?ng Ry ST B e sifr riib i LA RMARS
C2- C6-al kynyl, d-C 6-al kyI car boxy, CrCe-al kyl acyl

Cl- (13’6‘ is aélléMhd ko Hecabe Blyds;su@ Gf &l khdlogenj md:,aarhmny@;-CG-alkyl
C-C-alk

6 alGe 6-%}%@% l-ox-alé%’n&h p@yTCa @él%lsﬂa%gﬁlog}, @%s-agy&ypyl Cy-Ce-alkyl

€ aI %%oxgﬂr%lalcgyé ﬁ{(éoéﬁﬁmogar%ﬁ’*lky%l@ Lllﬁ(?f]}élcyloxy C;-Cs-alkyl
suI faoylgnanm, Nbe@eydtlkylanyidp, ﬁeCeraB@yi yarbamate(:@d@allqmanyno C;-Ce-

et PR AN ST S GrE A B g Py el gitons, -

?}l gﬂkl)fd&kﬁ rsﬁifoﬁ’ﬂamﬁﬁb@'l oa@yly heteafy 0By Cs-BY&l64KYL or heterocycloalkyl,
al ko | am no and

Ci-Cq- al}iyl aryl, C;-Cg-alkyl heteroaryl, C,-Cg-alkenyl-aryl or -heteroaryl, C,-Cs-

alkynyl aryl or -heteroaryl, carboxy, cyano, hydroxy, C;-Cg-alkoxy, nitro,

acylamino, ureido, sulfonylamino, sulfanyl and sulfonyl;

G is selected from the group consisting of C;-Cs-alkoxy, Ci-Cg-alkyl, Cp-Cg-
alkenyl, C,-Cs-alkynyl, C;-Cg-alkyl aryl, cyano and a sulfonyl moiety; and

i

R3 is either H or Ci-Cg-alkyl.

18. The method according claim 17, wherein A is selected from the group consisting of
2H-(benzo-1, 3-dioxolanyl), 2H, 3H-benzo-1,4-dioxanyl, 2,3-dihydrobenzofuranyl,
anthraquinonyl,  2,2-difluorobenzo-1,3-dioxolenyl,  1,3-dihydrobenzofuranyl,
benzofuranyl, 4-methyl-2H-benzo-1,4-oxazin-3-onyl, pyridinyl, pyrazinyl, 4-
methyl-2H and 3H-benzo-1,4-oxazinyl.
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sul fonyl am no. 23. The nethod according to claim 22,
wherein R4 is selected fromthe group consisting of

w@eopl/03d3ed er oaryl and Cl-C6 al kyl . 24. The net POIUS2006/033679

according to any one of clainms 17 to 23, wherein X is
S, Yis O RL and R are Hamdh Ais either a

di oxol enyl or pyridinyl noiety. 25 A pharnmaceutica
conmposition conprising a PlI3K inhibitor, a hornonal
suppressor and a pharnaceutically acceptabl e

Cipi ent 6 The. i iW,tion . di
54 e S PR b 3h RO L P Skt or o
sel gntiafhyf f@fBrf.he group consisting of a GiRH
ant agoni st, GiRH agoni st, aronatase inhibitor,

progest erone receptor nodul ator and an estrogen .
28cBstrethedansording torny sk af slaeut ] a9, &@mﬂt prsi{or R” are H.

according to claim25 or 26, wherein said PDK
| . | f
2P RSl el BAREPAPL A5 ABARE T P10 DGR, e rom e

acc greip@nkistianyl ORE-afkory,ayamo @& subfoRyl mudesr. ei n sai d
PI3K inhibitor is

QZQH liaenr%)ét%loid gz:go_rgilngec(t) %}lf Bne of ¢ ia?n%soH {joi fle, (}2 is4a_1 g&l?o%%l moiety of the
formula —S0,-R?, whereby R* is selected from the group consisting of H, C;-Ce-
alkyl, C,-Cg-alkenyl, C-Cs-alkynyl, C;-Cs-alkyl carboxy, Ci-Cs-alkyl acyl, C;-Cs-
alkyl alkoxycarbonyl, C;-Cg-alkyl aminocarbonyl, C;-Ce-alkyl acyloxy, C;-Cs-alkyl
acylamino, C;-Cg-alkyl ureido, C;-Ce-alkyl carbamate, Ci-Ce-alkyl amino, Cyi-Ce-
alkyl alkoxy, C1-Csg-alkyl sulfanyl, C;-Cg-alkyl sulfinyl, C;-Cs-alkyl sulfonyl, C;-Ce-
alkyl sulfonylaminoaryl, aryl, heteroaryl, C3-C8-é:ycloalkyl or heterocycloalkyl, C;-
Ce-alkyl aryl, C;-Cs-alkyl heteroaryl, C,-Cs-alkenyl-aryl or -heteroaryl, Cz-Cs-
alkynyl aryl or -heteroaryl, carboxy, hydroxy, C;-Cs-alkoxy, acylamino and

sulfonylamino.

23. The method according to claim 22, wherein R* is selected from the group consisting

of aryl, heteroaryl and C;-Cs alkyl.

24. The method according to any one of claims 17 to 23, wherein X is §; Y is O; R! and

R? are H and A is either a dioxolenyl or pyridinyl moiety.

25 A pharmaceutical composition comprising a PI3K inhibitor, a hormonal suppressor

and a pharmaceutically acceptable excipient.

26 The pharmaceutical composition according to claim 25, wherein said hormonal
suppressor is selected from the group consisting of a GnRH antagonist, GnRH
agonist, aromatase inhibitor, progesterone receptor modulator and an estrogen

receptor modulator.
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27 The pharmaceutical composition according to claim 25 or 26, wherein said PI3K

inhibitor is a compound as defined by any one of claims 5 to 24.

28 The pharmaceutical composition according to any one of claims 25 to 27, wherein

said PI3K inhibitor is 5-Quinoxalin—6-ylmethylehe-thiazolidine-Z,4-dione.



