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Compounds and net hods FI ELD OF THE | NVENTI ON The
present invention relates to_quinoline derivatives and
wo o00vhe3oose t hereof in ther ap)]/. Mor e parti cul ap¢EP100&065596

present invention relates to quinoline derivatives for

the treatnment of c cer di bet| _retinopathy,

age-rel ated macul a%ﬂ Ml on,

stroke, ischemc nyo cardlun1 atheroscler05|s, macul ar

edema and psoriasis. BACKGROUND OF THE | NVENTI ON

Angi ogenesi s, the OUFKRIOWOF PHENSWENIPION ari es from

E@S exi sting vessels, is essential for enbryonic

ewe@fmtrementlgn g“alﬁtefs cw rmmchlne derlggtu@s raagd éndhaupoherepddn therapy.

More 'é%QP dlael gtge %)%‘8'%11 llin‘élélﬁﬁl relg?[ 1%11% lglnet re%%ﬁt%%eg‘]f{)r %te(%reatment of can-
cer, didBatil I@ﬁﬁ@ﬁ&hy@ﬂ@b 0t ﬁﬁ@dl@tfﬁdgénétat\{cﬁf i€flamrddtion, stroke, ischemic myo-

pat hol ogi cal conditions, including tunor gromﬁh and
cardiu PSS icEOSiSe BRCHPLR ST PSRiasSases, di abet i

reti nopathy, rheumatoid arthritis, and psori asi s

[ Fol kman, J . (1995) Nat. Med. 1, 27 312]

Angi ogenesi s and BA€KURIYENESOE 13 J &

%rocesses hat er. at

[ 25gaess, Loslude ol ket o’ prﬁggwﬁa%wsgﬁgg%s essential for

embryohR &Xfefoi)ﬁféﬁi o forfhtidnX tisb DR g ARinl @id r@fﬁ&dehni [Folkman, J. &
routin new cap |IIar br anches [thahan

Shingr g1 QIBR] 5101 (F9966ee1 1361 09385 [ a88; cRIShAES t the sggdiypment and
progre'glgBH N a(Vlﬁggtg' or}) aﬁl%?d 1caY %o@dl L}(lns T&?ud%? n‘ﬁm?o% tré/wf antdhrgetastasm car-
Angl 0génic. prodessed’ ¢ aie X155

diovastulat dBt&cs aidbicat Setﬁhbpﬁthﬁ rﬁyl&hzﬁmd a\t\fhh&h, abdpsdiasis [Folkman, J. (1995)
tranS|entLﬁ switched, on and off. A switch of the
Nat. Medyilogdns B 1pReBIoEshsis #1dt yassylegenes's arp Goplex gneEpengrocesses that

BT 58, SRR, o oLl SNSRI S B on o e o

tracellizhgmatdix, Mbd. foBB8&8jon] 45d-spi@ding Anmavg capiﬂyrydb&nchebe[ﬁlanahan, D. &

Ptk POQLCE Bhy SEieHEak LY ST B4 e hanips s 671-674]. The

cornpl@%%‘ o LRBLAGHEIZ ARSI dug¥sstd Y lékﬂ’ée%§oﬂnﬁﬁ1p’let e%ntrols of the system,
di stinct specificity for vascul ar endothelial cel

whlch[cge rbg gransiPitlyRswitadBadl lon anGoffJ A sthpdar@khe Mglmgenqudmgtzvpe in tissues 18
(198

thoug§ gAdegggP %%XOC&X?PH&}% of %{ éﬁ%“ﬁ eeltwee\ﬂl angio 3g)en stlrnu‘feﬁors and inhibi-
tors [Folkman, J. (1995) N. Engl. J. Med. 333, 1757-1763].

[tistep

Among many described angiogenic factors, vascular endothelial growth factor (VEGF)/
vascular permeability factor is one of the best-characterized positive regulators with its distinct
specificity for vascular endothelial cells [Senger, D. R., Galli, S. J., Dvorak, A. M., Perruzzi, C.
A., Harvey, V. S. & Dvorak. H. F. (1983) Science 219, 983-985; Ferrara, N. & Henzel, W. J.
(1989) Biochem. Biophys. Res. Commun. 161, 851-858; Gospodarowicz, D., Abraham, J. A. &
Schilling, J. (1989) Proc. Natl. Acad. Sci. USA 86, 7311-7315]. The biological actions of VEGF
include stimulation of endothelial cell proliferation, migration, differentiation, tube formation,
increase of vascular permeability, and maintenance of vascular integrity [Mustonen, T. & Ali-
talo, K. (1995) J. Cell Biol. 129, 895-898; Ferrara, N. & Davis-Smyth, T. (1997) Endocr. Rev.
18, 4-25; Thomas, K. (1996) J. Biol. Chem. 271, 603—606; Risau, W. (1997) Nature (London)
386, 671-674; Breier, G. & Risau, W. (1997) Trends Cell Biol. 6, 454—456]. The angiogenic
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(1989) Bi ochem Biophys. Res. Commun. 161, 851-858;
Gospodarowi cz, D., Abraham J . A & Schilling, J .

w@ 1®80§30Rr oc. Natl. Acad. Sci 2 USA 86, 731 1- 78ABEP200$1655596
bi ol ogi cal actions of VEGF include stinulation of

endot (ol i f r.at
resporif PSR Bl B % Bue Bl ROims BetilisBocgory pish e cxpressed
pnmaﬁ@rdﬁ?@d%blhlhlt é’ells&iﬂdhd’f@ddﬂtl%ﬁalnlﬁz‘@agé [Maserdn2IT. RNABEA, IR, (1995) J. Cell
Mustonen, T. & Alitalo, K (1995) J. Cell Biol. 129,

Biol. B 88D89SFRE e, CNES@hsév,ulsAsw@W, Hr, Hpalg &ty Ferpaa Y & Williams,

L. T. ((?322)6%26110%'2%? 98-5\/\?@?1?%’8% E?\laf ﬁ@gﬂi gﬁhizerggngagg&l M. E., Dimi-

trov, BYlAﬁﬂe4L1nd3r[Ql €r,, Géspodortviap D. \& Rah®G/)P. T @9RjsBicerdm. Biophys. Res.
Bi ol 4 4-456] . The angi ogeni cresponses i nduced by
Comnaygé;s7a}%7 At ed by tyrosine kinase receptors, which

I‘%ﬁ itfgtP fe&(fleﬂihgé'lbﬁr% {ﬂeyengath\éﬁﬁccléh%erﬁAFrlahé ]%M%h@l ﬁmdarnental step
ot he I't neage [ Mustonen, 95)

for actjvatﬁa] Sur‘BIVdL targeﬁ@g a8© B}l@@ﬁon ﬁﬁadﬁvai@é en@thelt‘a$ cdbedmghtlbe one of the
Ferrara

most {ro rg 1S or ARFHOLZEALS ot ly \héélmié involved in these
H”’(‘%% eSS T RSO S Eipmiol Ry Y

mechdANAENRE M@K BRERKe inMractfedk atOdlso Medlﬁted b 1Hﬂe§1ﬁ1@sV a fAfily of multifunc-
Arnellino, D. C, Gospodorawi cz, D. & Bohle P

tion cgll gdfrpioB; rg@erpé(ms Mp@ibhlyg)f the glteg_mnﬁnnly]_m nomgpgalé_lg%}ﬂpha/beta het-
erodlmrreg’g tl?a{ttr}lodg% ﬁecFL cegpeex T ﬁgl%lgf rtng I‘lX a 'c::erfle tﬁl%ga{l 1n%eract10ns Until

now, Budivfickeat 1ntégilﬁml§haf@bﬁ1ﬂ€$ aﬁlildg? cﬁffbﬁﬁt Befta @tﬂiuln‘ptahﬁd(nown that combine to
endot helial cells, e one of the nost (Pr om si ng

form 4telpae €5 Pelerant Jphe/ bt %atﬁtqdlraﬁguvaébﬁlé%@r@t liggayn wﬂcyﬁwE@he ligands
for thé g‘xtfa@&ﬂ{lé(te(ﬂ)rﬁ% BP ﬁy RS ﬁl@'aemg?%tel%BYth%fex{rQ@eilﬁlar matrix and the

teractions are at I ntegrins
1ntrac«:lfulam,ddrmélmj o€ thd ﬂnegmisl araditkeai dlfectlgaﬁphdlr@ﬂy Menbetsl tmf intracellular

comp%)gfel‘glrsgltaﬁgékglagqggnldﬁgg Egtpg? gﬁ‘é@ g‘lggﬁrtlsl rve S gldlrectlonal signalling re-
ceptor§ SlvherBs Pﬁ)@&h |al:’1!1@flem m%@ﬁe%’ilgregﬁlnll 2RAIAGE by integrins in response to

I'nteractions. Until fferent In grln al pha
ligands bimdimigt ® &ndeﬂradﬁlﬂlﬂar domainetharcobibwhichsisasle kefomed tthras outside-in-

signal {GF 2D ot S b e FADY ol tnd olsem BB ig P H¥pense to intraceliu-

lar chhigd@Rekh 4s0binding oPphstaiashsd tHearxtMOETRIL RImalRBY tHethRgFih NWWhich is re-
are the proteins of the extracellular matrix and t

he
ferreditpes ansisletant aignaldingil Humphtiere(200@)efiorkey: doe Tetns 2%, 311 Hynes (2002)
Cell, ﬂl rect ly or indirectly connected to intracellul ar
cor‘rpor:,ents such as ki nases and the cytoskel eton.

$aviergsiudtes Darte irsgrhi ghitfet bh abidlatal @riathelinlgetls emice gene knockouts
ceptors, whereby praotein act|V|t|es and(gne )
and méli&ptﬂ@s sfudiss dn @nglﬁamj@&nw limededy Wb anfibpdigh dispdescand small mole-

cules have provided information about integrins and ECM proteins involved in critical steps of
angiogenesis [Brooks (1994) Science, 264, 569; Brooks (1996) Eur J Cancer, 32A, 2423; Mousa
(2002), Curr Opin Chem Biol, 6, 534; Hynes (2002) Nature Medicine, 8, 918; Kim (2000) Am J
Pathol, 156, 1345]. From this work it appeared that the fibronectin receptors alpha-v-beta-3, al-
pha-v-beta-5 and the fibronectin receptor alphaSbetal play a critical role in angiogenesis. Al-
phaSbetal expression is significantly upregulated in blood vessels in human tumors and after
stimulation with growth factors and, once expressed, alpha-5-beta-1 regulates the survival and

migration of endothelial cells in vitro and in vivo.
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l'igand binding to the extracellul ar domain thereof,
which is also referred to as_outside-insignalling. On

wo beopsdoer hand, the affinity3of t he i nt egri NSPCHFEP2008/065596
nodul ated in response to intracellu |l ar changes such

as bi ndi ng of prOts—rs—r—e—ig;reg—ﬁgﬁgi—kﬁi domai n of

the integrin, whic tﬁ&N&ﬁv% gD H; i de- out

At@nd@hk it0 ExpEABIts ipeFofQ0BY R ediedn inoentdisadity imBbitidn of the fi-

11; Hynes (2002) CEII 110, 673 Several studies on
brone«ftﬁbrqcmte@ pipRaddtctaed hapro dat PRPétl‘c‘:f‘dl inlestaabdpta| thatearp Jully consistent

i

with 1fa§] rpglg%c%gﬂ ?%lggrgﬁﬁéﬁéeﬁlegg ldl;ﬂel?g‘#)ﬁ:' \tv%églsngsco b bognd to ) any theory, it
is coms¢maplhtedtthe dphes-bbave npgh‘tvbe:iecbrefeﬁed nmtgetoforabe ulevelopment of anti-

i ntegrins nd ECM proteins involved in critical steps
anglogﬁnca(‘%@g%gl@ é:SQp%eng}t oway (hﬂg@ a)gr@é ltlg‘ﬁ'ﬂ@utl@ Qgten‘g@lgfgr the treatment of
neovaﬁfu%’l&%&}ﬁ Cﬁ oFsUMn the Qg@&?df in 1§§ﬁnm§%%3 rofbysa (2002),

em Bi ol , 4;" Hynes 802 Nat ur e
TlEde@seme m\&,ntc@ﬂapwl{lam: (f@ﬁ@loghamwl Bamhhhc ddrbeitiva3dih. certain side-

chalnsr B% %{ﬁi@ﬁf?ﬁ%@ﬁ fya@@;{l)egoaéﬁg&l%lgggntteéﬁ%;?&? ggtgh%&aql(yhté/rosine kinases, in
partich18F BB €btd R cti FRBHOF alﬁh@hﬂy’é’&ei al play a critical role
I N angi ogenesi s. aSbet al expression is
Gogpared tQaﬁtHﬂW @rmlwun sheeldelilrthp coppowsls 9 the praschumsiention also have
HnlemPQﬁanﬁ: ngﬁ; [ stimulation with gromh factors and,
ProyRce exp P a8S alpha 5-beta-| regul ates the surviva
@&C&e@ﬁ@[l@lt ao@&dﬁf endetlgdc,ahe pRsEE ihventbh F&atd§eb 4 Bompound of for-
vi vo. SUMMVARY COF THE I NVENTI ON According to experinents
rnl1a(f$)srforned by the present inventors only inhibition of
the f- bronectin receptor alp a 5-beta-|I has so far
produced bi ol ogi cal data that are fully consistent
Wth its proposed role in an L%\gnesis. Ther ef or e,
wi t hout wi shing to be Wund
contenpl ated that _al ph
target for the deRetqp : : 1SN
and consequently may | lave ¢at therapeutic
potential for the tr &t me 0 egypascul ari sation in
tunors, in the eye and in inflamMtory processes. The
present inventors now have fO@Ed t hat novel quinoline
derivatives with certain sidechains pattern are
whdieqt i vel y capabl e of bl ocking integrins, and
potentially tyrosine kinases, in partlcular t he
15 Orlomet i n recept or al pha- 5- bet a-

R' and R? are independently selected from hydrogen, saturated or unsaturated, branched or

unbranched C;_jo alkyl or Cs.1» cycloalkyl; and substituted or non-substituted phenyl or benzyl;

R’ is hydrogen, or saturated or unsaturated, branched or unbranched Ci.io alkyl or Cs.i
cycloalkyl;

R* is substituted or non-substituted Cs-C1o aryl or C;-Cy heteroaryl wherein the heteroa-
toms independently are selected from N, O and S; or substituted or non-substituted mono- or
bicyclic Cs.j, cycloalkyl or C;-Co heterocyclyl wherein the heteroatoms are independently se-
lected from N, O and S;

as well as pharmaceutically acceptable salts thereof.

According to a further aspect the invention relates to a compound of formula (I) as defined

herein above, or a pharmaceutically acceptable salt thereof, for use in therapy.
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Conpared to simlar analogs in the field, the

conpounds of the present invention also have inproved
wa@edoalosdora y properties. Conseauent 'y, accordi neCT/BPIINE065596

aspect, the present invention relates to a conpound of

| wh I n:.. n= ; d
PP Rt ntE B e syt PGy & Brmmita ) o1

pharm@é@ﬁﬁcb)lﬂﬁh&!éﬁtabrea@q:tb aBkrodf, Yhbisania e tledtmldt alf lideas®k sGch as cancer,
-12 cycl oal kyl ; and substituted or non- substituted

diabetisheshipppashy, gz gipted Rnaclasdeeengssiong chipaic infpmgnagion, stroke, ischemic

4 a r -10 al kyl or C I
N g S L B L e S
A&dondiag yd stdl a GkthePadpettethegirydenmineseion rtlaes lethersabdasompound of

' I I f ;
o 6 5B B e Sy et for
treatrfR¥C b P A sk¥es QlicHohs Candig! & %%C}eyihom,ei ERRd macylar degeneration,

het eroatons are 1 ndependently se Tected fromN, O and
chroni§; infemmetidon, agolh aschrameutiycclrdiyma ethepisalbofosiss tiintcg growth and macular

d thereof. According to a further aspect the invention
““MYelates to a conpound of fornula (1) as defined herein
ABQYEing & atbtRIASPRE GRS InGahtlon HE6IER ARlcthoddrtirchi@mef a disorder se-
for use in therapy. According to a further aspect, the

lected pirers enncdrndigbgticoretinepahis e aclated onprolmalegendrasian ichropig inflamma-
ion, PhEISSEREEH Y . FSERUBIAE, AR bR BR gL by s
stratioh @ laNRg@apduyical BoETdcEl @h@dutat dlcampodegesthbahilan) o Arpdaisaceutically

i nfl ammati on, stroke, ischem c nyocardi um

acoepigbliepl Starent 6a p namroR ngedRit Mol HBRIRER| ar edena.
FGARE gép%gts tdﬁﬁi ShbbdinfRnf{sWr ttltbel'iw@rﬁf&?lca'ie ad Jfb?mg{i ﬁfﬁf@ tclairnf.
0 0 or nul a

Inventron relates to the use a conpoun
(I') or pharmaceutically acceptable salts thereof, for

i seaces sucreAuieREEEMPd R on e oRANIRES,
Re-1" Bl 2pRE oMBUSAG H8EERAEHA KD of time, obtained from labeled alpha-3-

beta-1 receptor (upper) and alpha-v-beta-3 (lower) and a peptide derived from fibronectin, show-

ing the conformational change of the receptor.

FIG. 2 is a plot of the SHG signal as a function of time, obtained from labeled alpha-5-
beta-1 receptor (upper) and alpha-v-beta-3 (lower) in the presence of a compound of the inven-
tion and a peptide derived from fibronectin, indicating the inhibition (lack of conformational
change) of alpa-5-beta-1 receptor by the compound of the invention, but not alpha-v-beta-3 (con-
formational change).

FIG. 3 is a plot of the tumor volume (ml) in mice having received subcutancously im-
planted lung cancer cells, as a function of days of therapy by po and iv (25 mg/kg/day) admini-
stration of a compound of the invention, compared to administration of vehicle only.

FIG. 4 is a bar chart representing the inhibition of laser-induced chorodial neovasculariza-
tion (CNV) in mice given a compound of the invention at 50 mg/kg orally.

FIG. 5 is an image of retinal epithelium in laser induced CNV mouse model: The essen-
tially circular area is the destroyed retinal pigment epithelium (RPE) and Bruchs membrane

(BM). The white area shows the ingrowth of vessels into the laser spot. On the left, control retina
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chronic inflammation, stroke, ischem c nyocardi um
at heroscl erosi s, tunor growth and nacul ar edena.
wa@emoneiomg to anot her aspect, Sthe invention pr BUT/HEB0OR065596
met hod of treatnment of a disorder se lected from
t |

with Hg%g%ﬁr eftﬂeﬁvr (rﬁeislsellg] % %}1 h? 9 1nraew1 +u8‘kar1]? i S@Uf?te %ti t(l:le edges) in-
growthyOeakels, Larfﬁer ﬁéitﬁi’eﬁts\f}iﬂ@[tﬁl%hﬁve do\rﬁfi@ﬁndlr O\M h and nacul ar

edenma by admini stration of a therapeutically

effective anmount of a conmpound of forrmula (I) or a

phar maceut i cahby ARCES T IEIPFRON GRSIROINVENFIGRME

in need of such treatnment. Further aspects and

"Einbjodsame mtvsniodn tdimes fovemad low-Jacebaylid etidndadivanvashead esters thereof,
. .clainms.. BRI EF PTI ON OF,.THE NGS FI .1s.a
whlchpqagtbe d*tll]tZF]i "[E% rD%g lﬁﬁﬁs agg cgncilﬂﬂl&s(§ asfcalec[efcreg‘ a]?)%]tc&FWéQPathy’ age-
related 'R4Bul2b& RHcratith aimPranielBdn] strEkE Plsetientib PROSJardilifh, atherosclerosis,

al pha-v-beta-3 (lower) and a geptl de derived from
maculfy Qdemepftqrﬁsw,samd\ﬁhm@kq inengromilr mat | onal _change of the

'Fl?ec tagr%tl% f’the concl)%ot aIBSn ggtl}er 1(1)1\rﬁetﬁ o0 I dw nghtglatgghae capability of the
perso§kiledlintBE &0t A ar ¢HaRMI), adjuthodinpl3acarbdxglia-adid(ds@wef theiifvention may

the presence of a conpound of the inven _tion and a
be fora@Btm AOHRHER BEPCEdE M HoETBNEsE iarsuitablg japdine slgrivafeye is reacted with a

- r - - -

suitab aeﬁggl?%_dbg{]%c #rlaer%{e%é gt%? Lo A n%{é[hg(g%% Og@ﬁ}?@g% lgﬁfg a quinolin-4-ol deriva
tive, winivte st then corbutted ai thal qohaspmbmtgd}a&gen Qlﬁﬁ@z[t'mataindrf&ially reacted with a

. hange FIG 3is pl ot fthetu r val
suitab %ﬁ%&f ar%l&%?lv@%-%gwﬁwemw bR as inée -Pﬂﬁ@xﬁw acid ester
may tl‘féi‘in&eﬁyd?(ﬂgée%l 10 %%veathé HS‘&@@QR&Q@ afaY PhOfnthb %ﬁﬂéélsbi){ 11iﬂ%trated by Re-
Y adm ni sStration of a conpound of

actlontS@hemn\lentl on, corrpar ed to admnistration of vehicle

only. FIG 4 is a bar chart representing the

i nhi bition of |aser-induced chorodi al

neovascul ari zati on (CNV)Rédetioh®Rh&h¥@n a conpound of

the invention at 50 mg/ kg orally. FIG 5 is an inmage

of retinal epith&-gmgn | aser induced CNV nouse

model : The essen ti ekl cR¥ cul area is the destroyed
retlnal pi gnent eplt |QJmFg1RP and Bruchs menbr ane
O, -
o o
R
R4
0 OH O
RL R o cl o ]
N 3
Ewo — RNy OO o MNTT i
~ ) F——
N R
R4
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0 N O
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(BM. The white area shows the ingrowh of vessels

into the laser spot. On the left, control retinawith
WwWore@siog3®70 ngr owt h of new vessfls, on the r i ght PCT/BPI0N&065596

with just alittle (just at the edges) in growth of

NEFIF L B R T SRR o o

skilled MMBO hit @Nsdl& aliedld RadibntRhipdBends K HID wﬂeaaloalcdoﬂdmons
derivatives and esters thereof, which can be utilized

Aeotheresthstis anethed aprfulBiarenasing the diveatve spmppunds is illustrated in

Reactghaﬁﬁteﬁl% 7. &l fﬂ%p@atsEXhe @sllsakegatq&ic ngf?lr Q)?&ﬁ@a%rﬂ"ﬁ{e' &Y the amide
mmation, stro ,| nyocar |d%

gnupaihmbd&mhemd&uansnpcular edena psorlasis and t he

l'ike in mammal s. The preparation of the conpounds of

the invention Iies well K§acHon Schemedpability of the

person skillgd in the art. As an exanple, a

qui nol i ne- 3- carhox¥ylic ,2acid ester of the invention may

be fornmed in a ¢ﬂép procedure wherein, first, a

sugt able aniline|derTvati v eacted A th a suitabl e

éfhyj gter, the f
gi ve a qui nol i n- 4

and finally reacted with a suitabledcanmame to forma

qui nol i ne- 3-carboxylic acid ester. TRhe

qui nol i ne- 3-carboxylic acid ester may then be

hydrolysed to gi ve the corresponding acid. The gntire
i § illustrated by Re autign Schene 1

Reaction gé?l (1)Wth,regard. to thqfabo¢bNréact|on
it Tswellsw thi pabPlity of the»
per Killed in the art t t suitable reaction

conponents as well as reaction conditions. Another
synt heti c nethod useful for preparing the inventive
conmpounds is illustrated in Reaction Schene 2. In this
case the synthesis is started from p-bronpaniline and

the alide group is introduced i nrthe | ast step.
React mischene 2 (1) In sunnarﬁLighere are severa
mays i h ogder to |ntr oups Rl, R2, R3
—_— | O
= 2
N R N’

(0

In summary, there are several ways in which order to introduce the groups R', R*, R and
R*, all well known for the one skilled in the art, in order to arrive to the compounds of the inven-
tion.

The term “alkyl” as employed herein alone or as part of another group refers to an acyclic
straight or branched chain radical, containing 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbons in the normal
chain, i.e. methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl. The alkyl group
preferably contains 1, 2, 3 or 4 carbons in the normal chain that also can be substituted with 1, 2
or 3 groups of halogen, which groups may be the same or different at any available point, as de-
fined with respect to each variable. When such a substituted alkyl group is present, the preferred

halogen is fluorine, such as in -CF3, -CHF,, -CH,F, -CHFCH,F, and the like.
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R4, all well known for the one skilled in the art, in
order to arrive to the conpounds of the invention. The
wo esososarkyl " as enpl oyed heréin al one or as PR T/ERF008/065596

anot her group refers to an acyclic straight or

Isnl%gscg}gedrgﬁ@ei%ﬂ%cg?e g tlbrﬁn t \ aelﬁ glrk ' 1’ %H%Plﬂgéd[ ﬁéére15n’ as6part of another

group MRd1d6s o Sslight BAO BénchddUdhyiin, h}@i@(ﬁﬂayﬂons haxithted BERbturated, contain-
octyl, nonyl, decyl. The al kyl group preferab
ing 1, 2okt ersbans, suchas grethyl it oprepylnisphrepyo bval. tonBILPriseRutyL

‘%%1 ﬁ@te& ﬁ@re\?\hab%gg $hi Bllﬁglegra%%&n%lﬁel%d% ngytﬁfat i e(ﬁl ken¥l or alkynyl)

€ sa
hymoanbwamacﬂable pornt as de fined with respect to each

vari abl e en such a substituted alk i's
Hheleant alkfirgg Bt éreéqre&an ﬁarlealéﬁr g PRIt e)é rlilq% er %aweé%rs ity straight or
brancheg’:c'fiam ftilCals 8‘f§H3 B 5. GHr (1R, l@r@wﬁd’ﬁ@ \!vhlglgﬁ cmlaf?ﬁ 9t least one carbon

herwi se i ndicated, 'the term"Il ower
to carlmrptimgked béwgt. é’lrcferalbl}pmet cagboratvotariern g(mdﬂmbomtisqdeﬁnbsubh as in the

norme] 4Py e PRT -, 230 SE R Ry Bhovemy, 3-

hexen?FQh]Yépten%I hyhept&{y‘?,padhepﬂefrﬂPB%Yényl bJJh(YﬂeunyI -8d¥hyl, QLundecenyl, 4-
I sobu oted herein above, the al kyl groups

dodecem)rlrsmigtrle dlkna?heb elkeméar@ump@ﬁer@dy lcerntyunsar 3adrid pgrbyns in the normal
chain. hﬁm S?I‘&léﬁl? Xr PI‘ra%gil égpios 10T1? St tth Egee 3§1 ggrg u%magf ?1Pnalgl su%stntuted by 1,

2 or 33Ialc@e@§)twlﬁéh hilagh erﬁhydj'bathe séirﬁéi b differat, tBe pﬁafer‘ﬂed alogn being fluo-
7, 8, or 10 carbons, which contains at [east one
ring. carbon to carbon doubl e bond. Preferably one carbon to

'ﬁ?g a1 g gf?grle 5? Q0e ﬂe‘?‘elp rb?/‘;i_%gltf’or 3y ?Qrt g? gfb(?e ngﬁer’oﬁ]& fdr8k to straight or

ain vin propenyl, utenyl,
branckbdpehatrengdicalsdf @e Bt ény,l 6, 728hexe I’19|c,arb3)ﬂs hadk an},ehst one carbon to carbon

3- heptenyl hept 3-octen
triple G ﬁe?v%tlm Ogrb@ﬁae@e Md ISAHS%E%I%? notghig chjg such as 2-
k a [ e S r .
propy B BanbIL S EE‘% O R EARLY, OIS Al ent. 3
heptytgdr,rét ihcmymﬂ $Hoetyal k éﬂydnygyloélrfdenﬂwl brndape liberaltieyalkynyl group prefera-

bly cBTRR Bt DrerE T i o SR o7 b FEGEHARS0ah Lyl eroup
may bk |oidﬁoﬂdll'§%ubs-m@tea @%r m 3 8t kybips o~RaldS@d whedh&lalodeds ik 8k fthe same or
as part of ano fgloup refers to straight or

dlffer%rt,atheh@&rtdddiarpgreabﬁmgl ophe.2, 3, 4 5, 6 7 8 9 or

'gh b‘g%cﬁloaefﬁa%” at ernﬁf‘ (e:% r%nr%mC?o 4 3rr e%s a r | p gpodl% includes satu-
rated ©fcbis ellytirdcﬁlrbfyh grolilpi BBpartihidy Gnsughtc@Scohtaining 1 or 2 double bonds) cyclic
hydrocarbyl groups, containing one ring and a total of 3, 4, 5, 6, 7, 8,9, 10, 11 or 12 carbons,
preferably 3 or 4 carbons, forming the ring, which includes cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, and the like. The cyclic hydrocarbyl may
be mono-, bi- or tricyclic. The cycloalkyl group may be optionally substituted by 1, 2 or 3 halo-
gens, which may be the same or different, the preferred halogen being fluorine.

As used herein, and unless otherwise specified, the terms “heterocyclyl” mean a non-
aromatic cyclic group containing one or more heteroatom(s) preferably selected from N, O and
S, such as a aziridinyl, azetidinyl, dihydropyranyl, dihydropyridyl, dihydropyrrolyl, dioxolanyl,
dioxanyl, dithianyl, dithiolanyl, imidazolidinyl, imidazolinyl, morpholinyl, oxetanyl, oxiranyl,

pyrrolidinyl, pyrrolidinonyl, piperidyl, piperazinyl, piperidinyl, pyrazolidinyl, quinuclidinyl,
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propynyl, 3-butynyl, 2-butynyl, 4-pentynyl,

3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-
whebpesplg 4- heptynyl, 3-octyfyl, 3-nonynyl, 4PCEERIWY$/065596

and the like. The al kynyl group preferably contains 1,

sulfalorz)ﬁgl,?i g%ul &lenty;ig?%}r%l%jilgﬂtﬁlﬂr%}% up "8 ahygigoz)ygarr)l b Ogeat a]irg;(%’ogyrldyl thietanyl,
thiiranS ABiblanyL, @lﬁoﬂbrpllohﬂylofrltﬁaﬁﬁotlﬂé@n f, nivdbogeRaridehirhthe like.

hal ogens may be the same or drfferent t he preferred

Hag tee nhfﬂegermg rrﬁetrdprfhleﬂnerwélor@ﬁnbmm @aligdipe. g

ak f t

T T
the likparti al | y unsaturated (contai ning lor 2 doubl e bonds)

lg% fl%:dch@pe){rg rtl?é‘?eg‘rgy‘lhgt%&%u qg megr?snag_gllo glq_-_? %B?Sritglrc% }ck}?e%goaromatlc group

f [ [ -

contaiff¥ oglegglr%org hgtgl;oébd;ﬁ'é)b@g%r%‘t%g tgéyrbrre% I;Igﬁlorgeggl;ldw §&dh as pyridyl, qui
no 11ny¢ yiotalyb leabnylpgmidcdzeblﬂ ythiadiayellyb pleintcdply bxazolyd) mhvascdylytrjazolyl, tetra-

and the |like. The c C|IC dr ar . may b no-,. bi - .
zolyl, bsroxil%,qlgly %&azolfyﬂ %cé\ O(L]QP' &Ex%gmé%zomnnlbeﬁgppyl phenothiaz-
inyl, Iﬁfﬂmiﬂlﬁ t 8doBY, PyriddzRl, ?quli}ﬁtlzé’hlﬁ@n in¥igy), GBMoRRinkNGetrahydroiso-

or different, the preferred halo en berng
qumolﬁtll}do miyrezinyAs indseelyhe indohinylarpyrioniissl  ronbhensts pyranyl Carbazolyl,
chromaggl C(I:nngo?ﬁol phaicgtgﬁlrgl ‘b eﬁlglen:l_)l azoci1¥1C rlf?r/enzo({%%%%an}l l{ne%nn{? ?xeplny benzodi-
oxolylpfbeﬁﬁifﬁﬂahyl behReti e 1§ BBﬁszet@oﬂditﬁaz‘Blyl§b@rﬁoﬂ§z1@l benzoxazolyl, ben-
aziridinyl, azetidinyl, dihydropy

Zomorahﬁl»ytyﬂdwmseiﬂnadlarqwldla%ﬂeyr%ryy|purlaylom§>rléwl andythg kikpry | |
A hgy}gli"’}{%y in a‘i{rdtutﬁie% %&% ﬁeg'xoltﬁ'rl A l’ ﬂhg;‘gér}%ﬁr{o"‘slugﬂtgtl%a’ohfegﬂg that the entity
is subptytruterdl wih ramrigfdst opd: m&netgryslelecmdp&dsmzsamtht,ed @ir petsatdianyd, ,branched, un-

brancl{)eélr(ggg(;ﬁeg) :l&%grlf%yilﬁ;%rpaﬁlll% |s11y1 halg’gesnu |n£t191|e gzrlb'oxylic acid,
sulfonﬁceﬁcrl@rlX%PQlKBk Mbwerd zhkﬁt QB dary B ie'[’t?i?'y lamidd) 1@V @MWyl amides, lower

hi onor phol i nyl’, "trithianyl, tropanyl; nonosaccharlde
alkyl ah@tsi lowel akegl kdFhec, lewen dlkgdl snugélmde ﬂreﬁ@fraékylccafhowhcr ag¢ csters, lower

alkyl s(,:ugéoyicl Qcﬁ% gﬁéro n%"%{r%@at &dﬁ? g% érs%lgil (1}5%:9%; er 61ﬁ<y‘i sulnllonarmde
lower ARRNAIBYHo, BRLr AIRG! dcbk®-lower MBIRGI NQNIAHE and AR QI M

heteroaryl means a nono-, bi-, or trlcycllc
Hatserasardimmtol afigt sppctcdatinsicntiograbes tora qepmeund of formula (1)
het eroaton(s),preferably selected fromN, O and S,
such as pyrigdyl, quinolinyl, furanyl, thienyl,
oxadiazolyl{ hi adi azol yl, thiazolyl, oxazolyl,
ri

pyrazadyl , yl O tetrazolyl,
1 3
R R
\\w AN 0
R =
N
wherein:

n= 0, 1 or 2; preferably n is 0 or 1, more preferably n is 0;

R' and R? are independently selected from hydrogen, saturated or unsaturated, branched or
unbranched C;_j¢ alkyl or Cs.15 cycloalkyl, and substituted or non-substituted phenyl or benzyl;

R’ is hydrogen, or saturated or unsaturated, branched or unbranched Ci.io alkyl or Cs.i

cycloalkyl;
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I soxazol yl, isothiazolyl, isoquinolinyl,
napht hyri di nyl, im dazolyl, Bhena2|nyl

w@b@nosdorazi nyl , pht hal azi nyl 7 i ndolyl, pyri dae¢TgP2008/065596
qui nazol i nyl, quinolizinyl qU|noxaI|nyI

I%ﬁt r %%tq Ped %}r uolnnsglI F]tn[% edt(g%/ g%ﬁler}l] ﬁ?/lr Per%ryl wherein the heteroa-

o

toms ﬁlﬂéﬂi@d@ﬂtl@l arecéé[e@féﬁrﬁfém XJ Ongldi $ydr, su@@tﬁth%kiﬂ)ﬂ non-substituted mono- or
benzi m dazol yl , benzodloxanyl benzodloxeplny

bicyclefizadivsiesliyl or Karfzohdterogyrly], whergiagthpihg teEpayems are independently se-

RENE di azol yl, benzoxazi nyl, benzoxazolyl,
leCtedbenzgﬁnrazlﬁﬁflnyl benzoselenadiazolyl, benzothienyl,

purdlhad phanhareudcamlyyl acedpdalilhenltsitheecofAs used herein, and
unl ess SpECIfI?d of herw se, the tern1"subst|tuted"

Inehpsrhodimert o dhg Tygntion, & gad R e hdgpendently pelerigd fpm hydrogen
and smaf%ﬁyorgﬁls% 881, Tor &?Bpﬁﬂfr%gch@& ANy Qltk fﬁ# ég“ clzycloalkyl e.g. from

br anche unbranche or cyc | ower  al
hydrogan and, sagudted deunsatulreytbd bln'raictlgdam; unhrmrchbcécl € alrklybmy@a eccycloalkyl c.g.

| f d K
Cre oL GG PP e i ey TN B feloalielygpr exemle,
R andiRRYﬂayeJehlﬁﬂ enhéﬂﬁﬁ‘/r se&'cjté}d'frdﬁ@‘h?&% gent Y Sat@hied lor unsaturated, branched

| phi'de, Iomer carboxylic acid esters, |ower
or untaam@yhbd il by, cﬁualm |asj fr@m bydrog@v\md wtmtedmlum@mratddoh@mched or un-
ulfox r alk 0
branchqd(l%lﬁ‘ yl,| aﬁlcql%%m%ro(ggPyﬁd sat rart)edo ‘gi %E}lg%“jl c-gi I%Jr?ge&e}élethyl ethyl
amimﬁpﬁ,hh&nﬁmﬁﬁimﬂhgﬁnaﬁ@ﬁﬁﬂgmng to a first aspect, the

invention relates to a conppound of formula (1)
Wrrrceqmbodivacty; atilegt ope opRerasd db| i nat hxdrogdy: In onggpdodiment, R' is

ef ar R1 and R2 are independently
hymbgg %@Eggk¥? f%rogen saturated or unsaturated

]lnracmiq&ﬂnd fof tﬁcnbrmc{m 1§Z]1ydl(bgalh kylsamratﬁ erhihsaturated, branched or un-
oal tit tltut heny
branclg]d (Jbéﬁg eF% r&ﬁg aﬁgyzro(g f aﬂg? %ZSG? cégfc l@fl e.g. Cs 6pcyc{]0a|kyl or Cs4

(Wdo%gﬁaturated, branched or unbranched C1-10 al kyl or
-12 cycloal kyl ; R4 is substituted or non-substituted
I8 oI @mcﬁfmemir RCIs @drh@momwlyhtedkbea@hed phenbranched Cy_y9 alkyl, e.g.

Cro oS5t O ARTY pLEER PRI £B0C? Pt i s o

Brefergig| RAK W dBEerCor GRerfhiab ?r @@Mf@ﬂe?ﬂ' CWhEkel fn tARicular hydrogen or
het er oat ons ar e I'ndependently se | ected from O and

mfﬁﬂéﬂya@uméﬂicasmgﬁarnaceut|calIy accept abl e salts

ltn o%re%%rtlcular embodiment, R is hydrogen. In another particular embodiment, R? is not
hydrogen.

In the inventive compounds of formula (I), R* is substituted or non-substituted Cs-Cio aryl
or C;-Cy heteroaryl wherein the heteroatoms independently are selected from N, O and S; or sub-
stituted or non-substituted mono- or bicyclic Cs.j; cycloalkyl or C;-Co heterocyclyl wherein the
heteroatoms are independently selected from N, O and S. In one embodiment, R* is substituted
or non-substituted Cs-Cjo aryl or Ci-Cy heteroaryl wherein the heteroatoms independently are
selected from N, O and S; in particular R* is substituted or non-substituted Cs-Co aryl, e.g. sub-
stituted or non-substituted phenyl.

Thus, in one embodiment, the compound of formula (I) may be represented by the formula

1)
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I n one enbodi mrent of the invention, RlL and R2 are
i ndependently sel ected fron1dirogen and saturated or
won®anesoad ed, branched or nched C _i o al kpeT/BP20@8/065596
cycl oal kyl, e.g. from hydrogen and saturated or
unsat ur at ed,- branched or unbranched C _6 alkyl or C
cycl oal kyl } ng C _4 alkyl and C cycloal kyl, in
particul ar-§akyrated G _4 al kyl and C3_4 cycloalkyl.
For exanpl and R2 may be independently sel ected
and saturated or unsaturated, branched
C 6 alkyl, such as from hydrogen and
Insat ur at ed, branched or un branched G _4
r il arOhydr ogen and saturated G _4

or unbranched
sat ur at ed oL
al kyl ,Oin p

hkyl ,]le.g. net@wl ethyl and propyl, in
%a N TUNSr” 1o nethyl I n one enbodi nent, at
| easit, on R2 is not hydrogen. In one
enb&di me ydrogen and R2 is not hydrogen. In

a conmpound of formula (I), R is hydrogen, or saturated

or unsaturated, branched or un branched C _io al kyl,

e.g. G _6 aIQQI, or G _4 alkyl; or C3i2 cycloalkyl

\gtﬁ%el& ﬁt %F@(a% eﬁ% %Q%ng%Felé X ur g%ﬁy b by agcg or lr-2, in particular

1; andURobig a@ﬁlbwmiheﬁt as dbfﬂﬂe&{ }dbrenﬁa‘t@ve Qnd@)rﬁbﬂayly, is O¢ledted ﬂforn preferably
cycl oal kyl, e. cl oal

al k or :
saturate € dl -£§ @ﬂ@éﬁlvéyﬁil dkepyaBIoye P rffl@yr%lo@% gl %ﬂdy Cl-CAlalkoxy, e.g
t C
C1-CRURISEARCS N S 3 oBR) oy A0SR, o it n
nmﬂmmarticular enbodi ment, R3 is hydrogen. |In another

artlc r _emhodi nent (s not_hydro In_ the
frivg 1%%6&&8@8@%% TP Rl cubdt 1t ut ed
Rlond %ﬁftﬁﬂpi% binbbE8nE in PcbhPb¥Ad Qﬂ' folrhul&91 Neh & PREYR® is in para posi-
wherein the heteroatons i ndependently arée sel ected
tion, ifer tincmp@irhef th inyentsarbmey be tapegsenied hp dersuibs i D ut ed
nono- or b|%¥§llc C3_i 2 cycloal kyl or C1-C9
het erocycl ylIRwherein the heteroatons are independently
selected fragm N, Oand S. In one enbodinent, R4 is
substi t ut gd non- substituted C -G O aryl or Cl-C9
het er oar yl ein the heteroatons independently are

O ANH O
R! _R®
\ITI X o
R2 =

wherein R', R?, R%, R’ and n are as defined herein above.

In one embodiment, the compound is selected from 6-(methylcarbamoyl)-4-[(4-
methylphenyl)amino]quinoline-3-carboxylic acid; ethyl 6-(methylcarbamoyl)-4-[(4-
methylphenyl)amino]quinoline-3-carboxylate; ethyl 4-[(4-methoxyphenyl)amino]-6-
(methylcarbamoyl)quinoline-3-carboxylate; butyl 4-[(4-methoxyphenyl)amino]-6-
(methylcarbamoyl)quinoline-3-carboxylate; methyl 4-[(4-methoxyphenyl)amino]-6-
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selected fromN, Oand S; in particular R4 is
substituted or non-substituted C6-C O aryl, e.g. sub

W@ 2000630 or non- substituted 1plhenyl . Thus, i n BXEBEP2008/065596
enbodi nent, the conpound of formula (1) may be

ese
(meth%lﬁ%%amg}r/]lé uanéoqégf | %argower anﬁ(albg e?tlﬁgxyg[lﬁly@ammod?
(methﬂbarbarﬁoyl quisiel TedrBdxylic adiid o%phﬁnﬁc@iﬂf@@lﬂy édt@ﬁthbl@%alt thercof.
defi ned herein above, and preferably is selected from

Toskauld henydassiped. dhadumessahe soary sniadicatedsr apmassay from the context,

any re@%@ﬂéﬁ(?f&%ﬁ go g%_@ %}ct%#xfyﬁﬂglﬂgﬁ % @i Ithﬁ((%/e’d t§ T%fef to a compound

of formelalD% yr Aol vetiibioxiy, boeh gmbariinbiyts caimﬂrlmltwhﬂi)m thd smopcﬂef forrnula M.
enbodi ment, [n a conp ound of formula mis O or
Ehegcompoupgs %‘fh %%WP%P%{} PSS AR PAlts, W?vca a&f‘oﬁlﬁw%motﬁle scope of

this 1nf\79ﬁtmﬁ| @hz(r?@acelmc'aﬁ t%ﬁgdb%s(l' S nbA- td?ﬂ& aphgg’iélo ﬁdaﬁ? ’ac%eyp@a:ble) salts are

he conpound vention may present ed
preferfe(drrrula (I") C) vvhereln Rl, Rz, R3, R5 and n are as

llgefelggli%gke? ele] Q%\égﬁqﬁéw ggl? gogjﬁgdii(%‘re é}fitﬁi{(tﬁlg]a?tscogp X lﬂ?edarnino func-
tion. MEESBYhBNENNhadr fﬁpéﬂiﬁﬁﬁ]@'Wlﬂ?st%)ﬁr[‘gqh@t%éMUa@ld@Cdu@h a§tdidral acids, for
6- (net hyl car barmgQ -4-1(4- net hﬁal phenyl ) am noj qui no

exampl¢ rsel-f@flc- @qdbpb@sp Y a@d hyla hycﬂrp rm@qwdzxgtmmgr@rgammcn@]oxyhc acids,

such a& %t hcé%/ xlfl 6%@ ; loth I%Oﬁ%on gp n&s rr‘g{l]ﬁy F‘geg‘)%%gﬁ%ﬁi‘tf% or é’ubstltuted for

examplé,N®r Baloga, b’@txyia@ilﬂe aémicfadld Lafuftedrot hﬁs@mﬁ%ﬂydléaabﬂﬁyﬁ]: acids, for
- 6- (met hyl car banoyl|, )qU| no |l ine-3 -carboxylate; and

example poraliGranHenigpiHeaipio, 4nalpis] fungaric, phthalic or terephthalic acid, hydroxycar-

boxyll{c MR k&%@ﬁgﬁ%ﬁ:g@g&g%&%ﬁe%ﬁﬁ qgﬂyc 'taq'}a?l(éloq ciffic a]% Cji amino acids,

arnmaceuti c er eo
(for exmrﬁﬁe sb@odc ot Ighitarnmnic&is er tysmecommdrgiaing),i & bemdmcaatc&i;l ooarw1th organic

sulfordSRGES Dol ot 1By O 8595 HFRen Bt g R st
L e
additidthelts oarpalsmtls faymed lhevung,vlé dedied, gvaddiienply penent dgsic center.

"lsl?el éosfﬁpovlﬁldsc Qf Brufh Ishavmg a leas% QI?G il greou%f(for example COOH) can also
form salts with bases. Suitable salts with bases are, for example, metal salts, such as alkali metal
or alkaline earth metal salts, for example sodium, potassium or magnesium salts, or salts with
ammonia or an organic amine, such as morpholine, thiomorpholine, piperidine, pyrrolidine, a
mono-, di- or tri-lower alkylamine, for example ethyl, tertbutyl, diethyl, diisopropyl, triethyl,
tributyl or dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example
mono-, di- or tricthanolamine. Corresponding internal salts may furthermore be formed. Salts
that are unsuitable for pharmaceutical uses but which can be employed, for example, for the iso-
lation or purification of free compounds of formula I or their pharmaceutically acceptable salts
are also included.

An administration of a therapeutic agent of the invention includes administration of a
therapeutically effective amount of the agent of the invention. The term “therapeutically effec-
tive amount” as used herein refers to an amount of a therapeutic agent to treat or prevent a condi-

tion treatable by administration of a composition of the invention. That amount is the amount

sufficient to exhibit a detectable therapeutic or preventative or ameliorative effect. The effect
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this invention. Pharmaceutically acceptable (i.e.,
non-toxi c, physiologically acceptable) salts are
w@e@bmsved. For exanple, the I2ventive C ONMPOUNBIGT/ERIV08/065596
formacid addition salts, e.g. at the am no function.
for exay Wt h

f
may 1nch%§ ga%r %xarné)le (%rrenFnllJéC% of preventl n‘?Dan thé:I C dl%]f)(ﬁ ﬂgtx% nﬁﬁem The precise

effectiilafiduhCfoa @l sdbjcpOBIPEAE ufsi the @ﬁbjactfkyﬁi@mﬂ geieC téhdition, the na-
stroﬁg aorgani ¢ carboxylic acids, such as

ture ang Ree o4 tsgopition deingdregtedarecemimendtionn o hthg isatipg pliysician, and the
therap%ﬁfcs%scu% eltidh B8 ¢ ap%ldﬁ gy gfo fa&)n% gﬂt%ﬂ‘gh e‘Thﬁs}/ it is not useful to

exanp ac e I C acl
exactly mp@:ﬁﬁyr at eecdcwafmnb@ xmbum:t iaatddsice flarthe xaamlf @rﬂ)ﬁdhiuﬁstratlon the dos-

mal oni ¢, succi mal ej c, ric hthaI| or
age might.Jjontal .Vawaig?la bR} Bkmgafp%z |o00zee st dispt a compound of for-
mula gmlm& @oﬁésgeﬁcﬁiﬁg amgblﬁfoql 'p%anﬁ&%ﬁ lragéeg@ablé QRS OF

Itric acl no acids, (for exa spartic or
Bhautanpositani acodingytsi the nmenamg miy rbe) prejmared Erzoly coute iodl ,administra-

or wth organic sulfoni such
tion, G- %{Ply REN g% SpOHRRYs \%P@Ff g@&“ﬁ?ﬂ?ﬁ%‘ th{TE‘PE%?“UZI 8 i¥aperitoneal.
The pé@f?@ hhfukd &he tA% cLSPEMEAmRYriNALPGRBend & theX8M8 b€ administration. For
thyl - or p-toluene-sul fonic acid. Corresponding acid

parentamlj Rdngnstdionsa panigradly dsectdlenagudeay iselytion fis eraployed, Whlch Is py-
onall

rogen %F: anﬁ(ii Ihaﬁ I‘eﬂgISI Bﬁr 50 o%cubas d étageht&efhogér hl?tl{—;&) 1P t% % ﬁre well able to

eas

prepaie@thble @dlut@drﬁ@nﬂ(nﬁmeﬁo@hﬁq&twcts hré)@@eﬁbedSultﬁ@bﬂeﬁu&al ts
W th bases are, for exanple, netal salts, such as

Bhaeharmaeauaicalbr ageeRiablicrrscwintshdesetibad gipips forfegample, vehicles, adju-
Vants,\?\n@éf\ﬂg% Sr SAALHI 2P URSSNR B HTRINES! éfﬁsﬁffﬂlea Sn tﬁé Fﬁaa!n'd are readily

ammoni a Gr an organic am ne, such as norpho
availablei torthe phildid. Mg ghhpmdedﬂimﬁy qoyeptaile dammer nayrhenane, thdi s chemically

inert tgy lg%qrqlit}]_v!c g%bi;l{)%)&? é%@ {Hat }[1q,s| 0o ({W&l’)l(lglgtgl sg #&&ortg){igi%y En%e’r the condi-
tions @ﬁ@t]@%{ Qgésod;’fy RFhRQuti®l &R Rns hn BE f&fndrﬁf[ RPN eton: The Science

| ower [am ne, for exanple nono-, di-
and Pnapulcmdfd’matmmyné, RCG;emm’p,cEdjtom @1pp11ne¢tt1 av 11ha1h$ sndn@ylkins, 20th edition
(QOOOLurthernDre be formed. Salts that are unsuitable for
har maceuti cal uses but which can be enpl oyed, for

BN aRRESsorh@t of MR t&Rpdudids OF tRY pRYEt fihfdkibRMir@todtt@Blated, cither in
conpounds of formula | or their pharmaceutically

admlxatre @ptl@kwge etapubstaatielapeis form! Lbe dompeungd rmifrihe presentonvention can

have as m Ee: cHts (L)I:]I 8@9%‘?@& %arborl? %tolnrllsv ?nciud%{]g IaIQyC I01!‘fed F the R substituents.

Consequently, compounds of formula I can exist in enantiomeric or diasteromeric forms or in
mixtures thereof. The processes for preparation can utilize racemates, enantiomers or diastero-
mers as starting materials. When diastereomeric or enantiomeric products are prepared, they can
be separated by conventional methods, which for example is chromatographic or fractional crys-
tallization.

The compounds according to formula (I) will be useful for treating various diseases such as
cancer, diabetic retinopathy, age-related macular degeneration, inflammation, stroke, ischemic
myocardium, atherosclerosis, macular edema and psoriasis. The treatment may be preventive,
palliative or curative.

The compounds of the present invention may be used or administered in combination with

one or more additional drugs useful in the treatment of hyperproliferative diseases, ¢.g. a cy-



10

15

20

25

therapeutically effective anmount of the agent of the

invention. The term "therapeutically effec tive
waemone3dras used herein refer to an anount of PEI/EP2008/065596

therapeutic agent to treat or prevent a condi tion

treata e nlst atign of sition of
tostatlc nt fﬂé %P] aI{e € 1n hsearnae m9u nttrﬁp '91%1% }’ %:nl %erg)tatra% Forrnulatlons for

admm@ﬁtﬁtlbﬂl Emﬂth@ﬁécﬁl@ &b's@qﬁdﬂﬁﬁl@ﬁ i onPouikiseIfehd pilcha® ilention may also
aneliorative effect. The effectmay include, for

be usedyoy ﬁﬁménlstﬁlieé ap ﬁgmbln@‘flmpwétb@mqr sisatyrent puchag ﬁgadlamfor the treatment
p fec

of Cang%}g%gg?g\%g ?)F%&tgg%aﬁg 2{%%%'!%%?‘}]&56 aesblhtél\é%eg'ﬂgfé?{ al;oQ{% afc DNA alkylating
comp@auertapois@netadd loinhibitoes, tbmiml.ﬂeelsamﬂmhﬁmem; c@fnpbﬂﬁﬁis interfering with

conditjion being treat rec ndat i ons t
RNA gng, Q}Mﬁ SYHREHS: (ﬁog}pougi%pqlﬁ@eﬁgigg élbf‘e&XtPg@ den, ang compounds depoly-
rnerlslﬁg Ardderyf therapeutics selected for

m ni stratl on. Thus, it is not useful to exactly

‘Bipeinivéntioans dhatated by dwtfbilewmlguwnthmlmngcﬁmampés In the

case of oral admnistration the do s age m ght,

however, vary from about 0.01 ng to about 1000 ngy per

day of a conpound of for npkanP)EQr the corresponding

amount of a pharnmaceuticalTy acceptable salt thereof.

Bxampleripy ddhyli tmetbytsadbagoxlp 4t (e methdphénybamiyolgainoline-3-
carboRy ]ffelpared for any route of administra tion, e.g. oral,
Fhfravenous, cutaneous or subcut aneous, nasal

I ntramuscul ar, or intrape oneal . The precise nature
of the carrier or other =@ al wll depend on the
route of adm nistration.o Fox-"pagenieer al

adm nistration, a par\ent rally hAccept abl e aqueous

solution is en‘pl oyed, ro@e/n\f ree and has

requi site pH, isotonici ty stability. Those skilled

in the art are well abI e to préPpare suitable solutions

u

@E g% gﬁ?&:éﬂ [@%ﬁgﬁ?ﬁ%‘f’a & en‘g%%ﬁg{i jj gg( c‘:blr&nééh%n“ ?ﬁo?}[’j%[hgflene]malomc
acid diegétiyeiester:f or exanpl e, vehicles, adjuvants, carriers or

di luents, are well-known to those who are skilled in

the art and are readify~eWajlabledo the public. The

phar maceuti cal | y accept @I carli be one that is

chemcally inert to the atti \crrp and that has

no detrinmental side effects m\y under the

condi tions of use. Exanples of phar maceut i cal

Ao 8%L%fc%v%&\naltt§asf&ld d'v@itﬂ?@ %M&&ﬂmeﬁ%ﬁﬁ@% QIdPmmol), diethyl

Practice of Pharnmac R CGennaro

cthoxyrnqhylasabalonaft (8. 6ﬂh’g 4ha nWleland tolaOich(SenhiL).i Bire ¢i2DGRAY capped and

the mtxﬂgggﬁag :51?%8}@?"’%@% ﬁetg i gfoe @ofng?bj nds Ighe} poeoli%é, ggglutlon was poured
onto 50 mL of vigorously stirred iso-hexane. A thick, white precipitate formed and the suspen-
sion was stirred for another 15 min. The suspension was filtered and the product washed with 20
mL of iso-hexane. The product was dried under vacuum to give 11.678 g (85%) of 2-[(4-bromo-
phenylamino)methylene]malonic acid diethyl ester. MS (ESI") m/z 342, 344 (MH").

(b) Preparation of intermediary compound 6-bromo-4-chloroquinoline-3-carboxylic acid

ethyl ester:

Br Z O/\



10

15

20

25

adm xture or in pure or substantially pure form The
conpounds of the present invention can have asymetric
w@emwes®7@t any of the car bonl4at ons i ncl udi ng BEIYEPIVES/065596
of the R substituents. Consequently, conpounds of
%gonw%ltgnrnlcqugv&?a%ei\%%?\%%sl (?ﬁugle g%il.ﬂ{)?-ﬁg-%rrogn::oé%dhlsegls At 31?0 rnreL[h%Ilene]malonic
acid diStRyadsadri(0171€¢ N SWt hnoA L afi APOTAL @hosidaf tdh@iRIeS 100 mL, 16.8 g, 109
di asteronmers as starting material s. en )
mmol} By wiab 3as rqappest aieth At NOREFY &ap rpginrtae dicatedréqnayiaqi up to 180°C
v GI0RE SE0Y Ao RSPy TR VLT s v
rated &l thezatiten parfineneobpeuad SHaCtordimDp) tml £ a¥ MACGH (4q9) (40 mL). The

wi|l be useful for treating various di seases such as _. .
aqueogy hisex way E%ff@fﬁ%W%%&%ﬁﬁ@ Midel Fe PERBIY e Mgre combined, dried
with NIE@eR %ﬁ@%béﬂaratﬁcﬂﬁlh@ UcOPas RSN doﬁﬁﬂ@ﬁlgcr? agel, CH,Cl, as eluent).

myocar di uny at heroscl erosis, macul ar ede
Pure fpsuionasvese pdbledt evepbragadt amrhthebesidne dend iunder palubimatad gee 0.821 g

(52200, SehsStraGenls ouiP et & Ra Y CORbY Rl Tt WIS SR g 314, 316

(Nﬁfﬂvre addi ti onal drugs useful in the treatnent of
perproliferative diseases, e.g. a cytostatic agent.
(FhePrspaperenels thayyintsempediaryh ecosiponnd op-brdrae-#antodyl-anginoquinoline-3-
ar formul ati ons for adm nistration

carbo%ﬁlﬁua]cfd;eﬁlgll ester;

ousSl'y or sequentially. The conpounds of the
present invention may alsg~be used or adm nistered in
conbi nation with other aJt\r‘H\snt such as irradiation
for the treatment of cancese>ganpl es of cytotstatic
agents for use as indi§ated hdr ei h above are DNA
al kyl ati ng conmpounds, to meras® T nhi bitors,

topoi sonerase Il inhibit C ounds interfering
with RNA and DNA synthesis, cbhpounds pol ynerising the

oskel eton, and co nds. .depol yner,i sing the.. . .
Ao E S e TR TR R AP RIS A b}y -cubonytic acid

cthyl ds@drl(0OB 6@, 1OO nirhéM), tp-foguiExaPLes g, EXANMhdIPakk &npl, £ ddoxane (15 mL).

The Vgﬁ ?Vé:%@meé APH HFoYiXfurg Was AEEORYE HRERAG PY B QPGSR Adn.iier cooling,
e e AR 0 ELRRAOR 0P BB ELTRCL 8O () o )
the aqueous layer was extracted with CH,Cl, (3x80 ml). The organic layers were combined and
washed with H,O (100 mL), dried with MgSQO4 and evaporated. The residue was purified on col-
umn (silica gel, iso-hexane/EtOAc 1:1). Pure fractions were combined, evaporated and the resi-
due was dried under vacuum to give 0.748 g (78%) of 6-bromo-4-p-tolyl-aminoquinoline-3-
carboxylic acid ethyl ester. MS (ESI") m/z 385, 387 (MH").

(d) A 2-mL microwave vial was charged with 6-bromo-4-p-tolyl-aminoquinoline-3-
carboxylic acid ethyl ester (0.100 mmol), Herrmann’s palladacycle (trans-di(p-acetato)-bis[o-
(di-o-tolylphosphino)benzyl]dipalladium(Il), 4.7 mg, 0.0050 mmol), [(+~Bu);PH]BF, (5.9 mg,
0.020 mmol), Mo(CO)s (52.8 mg, 0.20 mmol), 1.5 equiv. of methylamine (2 M in THF) and dry
THF (1.0 mL). Finally, DBU (1,8-Diazabicyclo[5.4.0]undec-7-ene, 0.045 uL, 0.30 mmol) was

added and the vial was immediately capped with a Teflon septum and irradiated with micro-

waves for 5 min at 130°C. Volatiles were removed under reduced pressure and the residue puri-
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20

acid diethyl ester: A 20 nL m crowave vial was charged

W th 4-bronoaniline (6.881 g, 40.0 nmmol), diethyl
werdvonyived hyl enenmal onat e (8.65% g, 40.0 mml) BCMEP2008/065596

toluene (5 ). The vial mas capped and the m xture

h d at 30.
fied b% ggﬁu%nccr:h(%%vt% §1(r)a]% YiQ ﬁlav\%a %C(rmeghyé% 1rl%e{rn%(8yl)rTL [g? methylphenyl)amino]-
qumoumgpkamakyaﬁtlrred I so- hexane A thick, white

precipitate formed and the suspen sion was stirred for
anot her 15 mn. The suspension was filtered and the

ERAAE PRI il P T 000 5 P .

2-[(4- bronophenylanino) ethyhene] mal oni ¢ aci d di et hyl
ester. M5 (ESI+) mz 342, 34 M) . (b) Preparation
of internediary conpound ©O NH O

6- br onp- 4- chl or oqui nol ivne~3- car (c acid ethyl
ester:A 20 niL mecr owava'}'vi S cha(?"bed with

2-[ (4- brono- phenylanino)neth mal oni ¢ aci d di et hyl

ester (1.711 g, 5.0 mol) and POG 3 (phosphoryl
kthiybo-(wethyltarb@mely])- 41E{48n@hylmf91ytbamln)o]qliﬁh@llnﬁrhbathazsylate was hydro-

st R B o T SeERt S5 SR otumn o
matogkdp. kept at 1800C for 30 min. Excess POO was

evaporated and the residue partitioned between CH2O 2
(40 nmL) and 2 N NaCH (aq) (40 ni). The aqueous Iayer

PPt A mego R et e e S B aungline >

carboXyiatd, esi due was purified on colum (silica gel, CHQ 2
as eluent). Pure fractions were pool ed, evaporated and
t he residue dried under lvacuumto give 0.821 g (52%
of 6-bronp- 4-chl or oqui n&N ge~3- car boxyl i c acid et hyl
ester. M5 (ESI+) mz 314, @ (MH) . (c) Preparation
of the internediary comgound
6- br ono- 4- p-tol yl - am nogui [ boxylic acid
ethyl ester: A 20 ni.WTcr aI(%as charged with
6- br ono- 4- chl or o- qui nol i wrboxylic acid ethyl
ester (0.786 g, 2.50 mmol), p-toluidine (0.268 g, 2.50

(N Hrdpaittbndb irkerdncdi 3% add@arlolipd M-)(4-bFi@opHenl lanfso)aR ¢]malonic
and the m xture was m crowave heated at 1500C for 3

acid digthyl efigt er cool i ng
Br 0
\QNXLO/\
" oo™

4-Bromoaniline (10g, 0.058 mol) and 12.58 g of dicthoxymethylene malonate (1 equiv.)

were heated at 150 °C for 3h in a sealed tube. The reaction mixture was then cooled and diluted
with hexane when the solid product precipitated out. This solid was filtered, washed several
times with hexane and dried under vacuum to afford 17.8 g (89%) of 2-[(4-bromo-
phenylamino)methylene]malonic acid diethyl ester. '"H NMR (300 MHz, CDCly) & 11.03 (d,
1H, J =13 Hz, -NH-), 8.48 (d, 1H, J =13 Hz, -CH=C), 7.49 (m, 2H, aromatic), 7.10-7.01 (m,
2H, aromatic), 4.42-4.22 (m, 4H, -CH,-CH3), 1.45-1.26 (m, 6H, -CH,-CHjs); LC-MS (m/z) 343.9
(M+1).
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a yellow precipitate had fornmed. The suspensi on was
poured onto 2 N NaOH (aq) (100 nlL) and the aqueous

wo aopensinas extracted with CH2E 2 (3x80 m). TheECDEBmNS/@55596
| ayers were conbi ned and washed with H20 (100 ni),

(g)alﬁ?qaraglogng/ig gf}?% e‘ata%(lla 8{28%11‘3 - b-ll;lé]e L€ (;S(hl%rﬁﬁ%neﬁ cisboxylic acid
cthyl &wire fractions were conbi ned, evaporated and the resi

due was dried under vacuumto |ve 0.748 g (78% of

6- br onp- 4- p- t ol yl - ani noqui nol Ghe-B- carboxylic acid

ethyl ester. M5 (ESI +)Brrg 3 (M) . (d) A 2-nL

m crowave vial was charge
6- br ono- 4- p-t ol yl - am noqu e-3- carboxylic acid

et hyl ester (0.100 mmol), Herrmann's pal | adacycle (
2-fiid(Broawphatydyminb shethylene]malonic acid diethyl ester (5g) was heated with

poct flksgab el Lhprasrli ae) benrul o pal Lad kLl 4 . BB oo o
was ré&YREED) byp r((t@x?a 8r BBt &QdeTmikdure B BRMdVwitRfdichloromethane. The di-

nmet hylamne (2 Min THF) and dré:THF (1.0 nm).
chloroma¥ng yex BB Vs bl BN s0l0jindaied pvanedium sulphate and

3 e n
puinh 855 Do BB 1S P ghO e 1P s e oo
of 6-W0hi&-4fbkilbﬁ) Wﬁl‘()ﬁﬁe Bagartoxilie a@id b&g@(kstéq‘ollﬂt INMIR v88I0e MHz, CDCl;)
removed under reduced ?ressure and the residue purif

59.22de By ccwmili. £ dekal dg a—rp?hg, Ha agproatica ho (4, 1H, J = 9 Hz, aromatic)
7.95- 76§5(Qe3ﬁ¥' Cara?na zY i(q, ‘n}?”‘?h'%y'cpl—rz‘eﬂ's)oa(mﬁ?h Y NH,). Le-MS

(m&)@h%&(Mwhparbannyl 4- p- tonIan1no qui nol i ne- 3- car boxyl i
c_acid. Ethy

@) ( ﬁéftmgaﬂ@ar b),indmeymeﬂlfr(m Gestneyndh Ryl ) &riraePotil (gnethoxyphenyl)-

- te was hydrol ysed under basic
mnnm?%ﬂ%ﬂg?éﬁ%ﬁﬁ%ﬁ%%QNaOH (aq.). The final product was

purified by colum chroOqategraphy. Exanple 3 : Ethyl
4-[ (4- met hoxyphenyl ) am n met hyl car banoyl ) qui nol i n
e-3- carboxylate. (a) Prepar Ngnoof i nternmedi ary
conpound 2-[ (4-bronophgpyl 8 gt hyl ene] mal oni ¢ aci d
di ethyl ester: 4-Bronpani % (g, ©0. 058 nol ) and

12.58 g of di et hoxynet hyl Lonat e ( 1 equiv.) were
heated at 150 OC for 3h in a seal ed tube. The reaction

ImA)fﬁMiﬁe V(@§r3t Qe Ihd %%rsgm?ﬁﬂghlgf;olqﬁﬁl%fine%-carboxylic acid ethyl ester (1g)

were mixed in dioxane and irradiated in a microwave reactor at 150°C for 30 minutes. The reac-

tion mixture was diluted with petroleum ether. The solid product obtained was filtered and dried
to give 1.3 g (100%) of ethyl 6-bromo-4-[(4-methoxyphenyl)amino]quinoline-3-carboxylate. 'H
NMR (300 MHz, CDCl;) 8 11.41 (s, 1H, -NH-), 9.22 (s, 1H, aromatic), 8.20 (d, 1H, J = 8.2 Hz,
aromatic), 7.77 (d, 1H, J = 8.2 Hz, aromatic), 7.64 (s, 1H, aromatic), 7.15 (d, 2H, J = 8.1 Hz,
aromatic), 6.99 (d, 2H, J = 8.1 Hz, aromatic), 4.47 (q, 2H, J = 7 Hz, -CH,-), 3.89 (s, 3H, -OCH3),
1.47 (t, 3H, J =7 Hz, -CH3); LC-MS (m/z) 401.0 (M+1).

(d) Ethyl 6-bromo-4-[(4-methoxyphenyl)amino]quinoline-3-carboxylate (0.25 g, 0.623
mmol) was added to THF followed by Herrmann’s palladacycle (zrans-di(p-acetato)-bis[o-(di-o-
tolylphosphino)benzyl]dipalladium(II), 0.031 mmol), [(+~Bu);PH]BF;, (tri tertiarybutyl phospho-
nium tetrafluoroborate, 0.125 mmol), Mo(CO)s (molybdenum hexacarbonyl, 1.246 mmol), me-

thylamine (1.5 equiv., 2N in THF) and DBU (1,8-diazabicyclo[5.4.0Jundec-7-ene, 1.869 mmol).
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wi th hexane when the solid product precipitated out.

This solid was filtered, washed several tines with
whevanesoand dri ed under vacuuhito afford 17.8 PCT/BB2YS/065596

of 2-[(4-bronophenyl am no) nethyl ene] mal onic acid

The re%ictiotn?_%tiﬁﬁﬁet Y%%ﬁ_&nlﬁial‘[\l%i%ig§ ?ﬁfl %’ m}(]t:l%%? 31)1 ﬁgmi%r_]oéﬁqgé%&e%bt?k%e reaction
mixtufeva? ton@hOHBY ia6)l ,thoh pOriffeddn (BlundH(sida08@! dithloromethane/methanol

4.42-4.22(%?3 4H - O-Of), 1.45-1.26 (m 6H -OR2-CH .
98:2) to, gy R g((fl 7 08athybA-{ (hmythoryphopyamine |-erimethylcarbamoyl)quinoline-

i 0t er medi d .
st QUSTHRU EQMOYISD.S 10065 1), U2, 28t somati, 814
7.98 (8SLHI arodnlit ¥7. B anoEhasadan), 1abnel 11y jene R hehiaticRe 9% (d, 2H, ] =9

di et hyl ester (5g) was heated with PQOCI 3 (ﬁhosphor¥l
Hz, argRiage). 4140 (@ 2H Ity Ba. -480-)0&87 ks.8 e8I d )t ub® ( 8H. J = 7Hz, -CH3);

) . e excess POCI 3 was renoved by rotavapor
LM 80 A oy e oess it e i £

di chl oronet hane. The di chl or onet hane extract was

washed with 10% NaOH sol ution, dried over sodium .

@%ﬂ‘}f&ﬂl&t“é 4&&‘&%‘?}!’P*X@&“wa@m%(WPMEW%’W“(@‘!e'r3c‘éarb°xyh°
acig. 9€l ., hexane/ethyl acetate 80:20) to give 2.3g (50% of

6- br ono- 4- chl or oqui nol i ne- 3-car boxylic acid ethyl

ester. 1H NWMR (300 MHz, @ODCL3). d 9.22 (s, IH,

aromatic), 8.60 (d, IH J I Hz, aromatic), 8.04
(d, IH, J =9 Hz, aromati@) ,>7. N+ 7085 (m |H,
aromatic), 4.53 (g, 2H, = -H2-), 1.50 (t, 3H,

J =7 He, -CH) : LG MN( @: 8 (WH). (c)
Preparation of inter rredﬂar oteand et hyl
6- br ono- 4-[ (4- nmet hoxyphenyl )- am no] quino |ine-3

Ehf bloP(él’Jn?étl@o;éypheI{y_rl))’aﬁﬁtﬁoﬁ1ngrﬂﬁh§lgatﬂ§{n891)(ﬁﬁ%1ine-3-carboxylate 0.2 g
6- br ono- 4- chl or oqui nol i ne- 3-car boxylic acid ethyl '
was stgsedewithh LgOHWBS .6 mg)xied mh odiMeQide TdHd: Hr® 4212 2Y) edctintghsa The reaction

. . mcrowave reactor .at 1500C for 30 nminutes he rea
mixtofl} §hOAREELTECE 08 o e RR R ikt pEe B b sl HREE. The aqueous
1ayersi;@é§& Goll([krlcéwgg;?ﬁ af@iatfaédmeitﬂh Wareohis HCe bed thriedpitaes formediwes filtered and
.39 of e

t hyl
dried @ give Ppl42-g (éﬂ%as@%igﬂpméﬁhywmwr@aph&(m@ymﬂnﬂw»wuino line-3-
ate. 1H; , . s, |, ; .
carboghfzflct({; ’ ﬂ:\@\/l(l{aégﬁ_al\?(ﬁiz) CB%S)S(%OSI ﬂﬁLﬁllIJ glrzo‘néa.tlg),@ws), TH, aromatic),
8.12-7.81 (m, 2H, aromatic), 7.27 (d, 2H, J = 9.9 Hz, aromatic), 7.06 (d, 2H, J = 9.9 Hz, aro-
matic), 3.88 (s, 1H, -OCHj3), 2.82 (s, 3H, -NCHj3); LC-MS (m/z) 352.0 (M+1).

Example S: Butyl 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-

carboxylate.

To a suspension of 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)-quinoline-3-
carboxylic acid (0.1 g) in dichloromethane EDC.HCI (1-Ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride, 0.161 g), HOBt (N-hydroxybenzotriazole 0.042 g),
DMAP (4-dimethylaminopyridine, 0.17 g) and »n-butanol (25 mL) were added, and the reaction
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aromatic), 7.77 (d, IH J = 8.2 Hz, aromatic), 7.64

(s, IH aromatic), 7.15 (d, 2H, J = 8.1 Hz, aromatic),
WG2@9/06170 2H, J = 8.1 Hz, ar o%ti c), 4.47 (q, PEA/EB2068/T65596

Hz, -CH2-), 3.89 (s, 3H, - " .47 (t, 3H, J =7

LG I\/S d ) )
mix g8 of e fa%%e%f%l no]t qu.q\% &b moMlip the pspgion mixture
was ebtdd) c@fredtratd %dﬁé@bx}er%ﬁyc&ﬂ@%dﬁ@n Siibhitehd etfed thé’ crude prod-
Her rmann' s pal | adacycl e

uct whigl (Nﬁ-ﬁ éaé@tmtrﬁl)edmysc[ p]grgp@{%grmst lfteed 0.05g (55% yield) of butyl 4-

P
T T
cpeif.aL 81H584T(§phl)l, I\M%@D)Zl (mHybld)mm) Isepsa@ariony|s, § zdd6maiic). 797 (d

%]érrethlamne 2N in THF) and
1H, Jf|8 $Hai aemp @y&lSQ[(s lﬂ@}%@@éﬁl@(ﬂa 2Hy] 869 Hﬁmrqmq%@ 6.96 (d, 2H,
t a ty 0 nut
J = 8RS I O R BT SR 88 B o iR Qe 887 o 3m. -
OCH 3,3t BHI dCHL 119i2e1n7fp(m| ZH e0- Ghlzﬁlija@ﬁzo Si. 65-(1 a6§(ﬁi 2H, -O-CH,-
di chl or onet hane/ net hanaol ) 9Q| ve 0.25 g (719% of
CH,- Cel't’hg/ll 12-0.98 (m, 3H, -CHj;); LC- MS (m 7) 407 (M+1).
4-[ (4- met hoxyphenyl ) ami no] - 6- (et hyl car banoyl ) qui nol i n
e- 3-carboxylate. 1H NWR (300 MHz, CDC 3) d 10.96(s,
Exdmpleté: M&hgU4-§(4-methoaypinanyl)ainin@ -G-dmethyBarhamo@dquinoline-3-
aromatic),7.73 (s, IH, arorratic), 7.16 (d, 2H, J =9
carbogylate, . o ymt i c), 6.98 (d, 2H, J =9 Hz, aromatic),4.46
(g, 2H, J =7 Hz, -CH2-),03/ (s 3H, -OCH ), 1.48
(t, 3H J = 7Hz, -CH) ; L(rﬂz) 380.0 (M+Hl).
Exanmpl e 4: 4- [(4 Met hoxy pher
- 6- (nethylcarbannyl)qU|n- |ne 3
4-[ (4- et hoxyphenyl)a S
e-3-carboxylate (0.2 g)fwa d with LiCH (85.5
ng) in 6 nL of MeOH : THF : M ON2:2:2) overnight. The

fgs %?”SR%QS%E? gv\f:?aﬁﬁgﬂ-@{] ed and -g-(ggé‘glgyg garnoyl) quinoline-

3- carﬂoaylecrs watig col inect edlcamora&hﬁiefl edEWdIHCﬁqUGQLL%tHy'{:B (3-dimethyl-
nd the precipitate forned was filtered and dried’t

amlnogrqul)garhgchlrgld@ dgx;:lgoqlﬁorlde 0.161 g), HOBt (N- hydroxybenzotrlazole 0.042 g),

DMAP 'éll-%i 2 a&%oxy 018%11:1) @{% %ﬂaﬁ?&é ?@IB ﬂ{ag%@gs)adgg% Qrgcisjthe reaction

mixtufeSwad Hirr@lr n@binClempSradide (for, 3 IhHA ek Qq&tdus )worB uin th% r&ﬂ,ctlon mixture
(m 2H aromatic), 7.27 (d, 2H, J =
was e;ytra@gidé goncgp.‘;ratgd a,ncbdrgeq_ﬁver anky dreuysi S@)ilung sqj@tte( to affqrpi thecgg.l.[ie product

which) wa21a84 ﬂu?rﬁeg[%y d}gﬁln)chrdn%tgﬁaéﬁ? o affod: (90&@' té)O%) of methyl 4-[(4-
methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-carboxylate. 'H NMR (300 MHz,
CDCl;) 6 11.51 (s, 1H, -NH-), 9.12 (s, 1H, aromatic), 8.38-8.15 (m, 2H, aromatic), 8.10 (s, 1H,
aromatic), 7.23 (d, 2H, J = 9Hz, aromatic), 7.02 (d, 2H, J = 9 Hz, aromatic), 4.02 (s, 3H, -OCHj3),
3.90 (s, 3H, -OCH53), 2.92 (s, 3H, -NCH3); LC-MS (m/z) 365.9 (M+1).

oxylic acid. Ethyl
arbanoyl ) qui nol i n

Biological tests

Integrin assay

This assay was conducted by Biodesy (Burlingame, California, USA). Purified integrins
were obtained from academic and commercial sources. Alpha-5-beta-1 and alpha-v-beta-3 were

obtained from academic sources as recombinant, soluble proteins (the extracellular domain).
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Exanpl e 5: Butyl

4-[ (4- met hoxyphenyl ) am no] - 6- (met hyl car banoyl ) qui nol i n
we@2®9/06mrboxyl ate. To a susp i on of PCT/EP2008/065596

4-1 (4- et hoxyphenyl ) ami no] - 6- (et hyl car banoy!| ) qui nol i

%dtangﬁr%ggﬁ%/ n\é,opr?tgg :cf?g%lﬁwd %r 1ntn grlls;]w?so arépgarl%fg &? Ie?'ﬁ gf%e three pro-

teins. M%r@&his%dré’ SuccOsshflly 1ghclediWih aﬁlN:vaé 3 Q%b)ébﬁr@?di)ﬁ fdti@zdf|~9r 1. The two
0. 042 DVAP (4-di net hyl am nopyr| i ne,

solublp, b*b@lsg dirotens aghatal agrhebphavieiey) Iﬁoﬁh@ﬁéthaélﬁﬁfpm% SHG (second-
harmo‘f’@cs%&tefartl&@d%gﬁaﬁ Q‘ﬂhggtafsgg)%cﬁfc% @oﬁf?ﬁneﬁlolﬁgp&ﬁng %ﬁeﬂs upon exposure

ous Ion m Xture was ex
to GRGDSR% (’RGEt—I&:@tla@ch fibrioectt mvdxrivad pystideuSys Ah-Gig- Al SbﬁPﬁ)) The pep-

.. to afford the crude prod uct which was |ater purified
tide Waﬁza@%fi@hﬁ %W&?&%@agﬁwg?wgﬁﬂ@md@tWQg%é% yi el d)

% tbﬁgcé/rh l% 4 was pre-incubat d at 1 thh the labeled roteins for 20 minutes.
4- hoxyp hen$ % am no car banoyl ) qui nol i ne-

RGD ﬁepmile bmasythat edde]il—({4&m/|RM)3t©03t1nHia,te @B(jbr@)eud add tB#st( sach Icbimpound for
 hibit NH), 9.21 (s, 1H, aromatic), 8.05 (d, 1H, J = 8.8
mll‘i—i}n, aromatic), 7.97 (d, IH J = 8.8 Hz, aromatic),

Hxablé 3. ré\}'o'nte@rI@Gﬁt1'1181)Loed700i11§)n§1gt101?a|1'|cﬂa1rge 8n &lpH&-5-beta-1 and is there-
arorratlc) 6.96 (d, 2H, J = 7 Hz, aromatic), 5.60

fore a(l sffe¢ive- 11&1&@4;@ of RGD4111d(1qed c@mforma&o@l 6hpnge- @n@j&q: ch):r hand, Example

4 had (10 erﬁé—tl on agpﬂa_' -Eﬁ)amo t%n‘&at%%na[lcl}félgf n %ﬁl_qrotelél v@q eéfldent (Figure

7)., CH2-CH2-), 1.12-0.98 (m 3H, -CH3) ; LC-MS (miz) 407.9

M- ). Exanple 6: Methyl
M@&@g@ﬁ@%m ) am no] - 6- (et hyl car banoyl ) qui nol i n

lsed?age %% lh ED plicwi Sg%ﬁsf}op?lﬁﬁ{) Qtu%leg. 1524‘{)131@ximatel}l.10‘S human

oxyp enyl)am no car banoy!") - qui nof i
Calu-bBmg &am&r bﬂisygrmmr@cm diog'almtldnmhihaa;@wetetﬂameteﬂi@ﬁlﬂ-lfésuspended in media,

and a %%kecf@ isgfut gng %gg@i%ﬁ“%‘v%@ v@v&h@agﬁi%%ﬁ%@ right flank
of eacg aq)i‘fltﬁalg)lﬁ) ngwazege"’uéé'dqﬁttﬂé/{r%@ %{:Bﬁ:pk dhgo Micd (vedd udddin the control

nmL of net hanol were added he reaction m xture
groupw&rsismlcr tredimatt byooal ddempstraianr @ if anje@ions withteatheatleiolusf vehicle or

. work up, the r i on mxtuevvas extract ed,
sctive SEMEHEI Bt B AP OB ARSI 1R @fF¢0amen” and contin-
ued oﬁ(% il Fy%ldatt a1 &6f Wjﬁaﬂr Wéfﬁl% tﬁ‘i‘ﬂ %%rés@ﬁ@? épy I pf 'ft%fj implantation.

by cofumm chronmat ography to af ord
Primargetuhy)lrs We{e(measured with digital calipers on the days 1ndlcated Turnor volumes were

calcul?tscg ?c}lléq) U((f%&oa &ﬂﬁx WY(itﬁ:zar 8 Crhte I‘gp%%![leg qixlapn%le% was adminis-
trated (iv and oral administration, 25 mg/kg/day) to the mice, which showed convincing results
for the effectiveness of the compound in this animal model (Figure 3). With an inhibition of tu-
mor volume with 52% for oral treatment and 71 % for iv treatment the compound of the inven-
tion has great anti-tumor effect. The compound of the invention also inhibits angiogenesis sig-
nificantly in both groups.

Laser induced mouse eye model

In this model Example 4, alone, inhibited the CNV (chorodial neovascularization) growth
in eye significantly with 42% compared with control when given orally at 50 mg/kg/day (Figure
4 and Figure 5). This laser-induced model of CNV is a highly reproducible model that mimics
many features of CNV occurring in the wet form of age-related macular degeneration (AMD),

the leading cause of blindness in the elderly.
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CDA 3) d 11.51 (s, IH -NH), 9 12 (s, IH aromatic),
8.38-8.15 (m 2H, aromatic), 10 (s, IH aromatic),
WO 2@8/0¢070 2H, J = 9Hz, ar omat%oc) 7.02 (d, 2H, POT/EPB08/065596
Hz, aromatic), 4.02 (s 3H, -OCH ), 3.90 (s, 3H, -COCH
), 2.92 (s, 3H, -NCH3); LC—¥§£& ) 365.9 (Mtl).
Bi ol ogi cal tests Integrin a IS assay was
conducted by Biodesy (Burlingame, California, USA).
Purified integrins were obtained fromacadem c and
bofreerppand eloigrels (DAl pha- 5- bet a-1 and al pha- v- bet a- 3
wer e obtained from academ c sQurces as reconbi nant,
sol ubl e proteins (the extracell ul ar domai n). A standard
| abel i ng protocol devel oped integrins was applied
to each of the three pr@ teins./nNH pQoteins were
successful ly Iabeéed Wt h an aver|age Iabeh%eotein
ratio of ~4:1. The typ < teins
(al phaSbetal and al phavbet pr oduced background SHG
(secondhar noni c geneFﬁtlo gnals. They al so
produced conformational change siNynal s upon exposure
to GRCDSP (RGD—pept“ge, a fibronectin-derived peptide
A y-Arg-dy-Asp-Ser-Pto). The pep tide was added at
4@9gmgm and signal changes were inmediate (Figure 1).
Next, Exanple 4 was pre-incubated at 100 MM w th the
| abel ed proteins for 20 m nutes. RGD peptide was then
ad@ ed (400 M) to stinulate the protein and to test
ound for inhibition. Exanple 4 prevented
RGD—lnduced conformati onal change in al pha-5-beta-
a is there fore an effective inhibitor of
Rz{(];ydu Ridare eruiep@tdﬁoﬂmlﬁmdafromﬂnfdgmenmwmd or Wesatupiaied branched or
unbranE)fle(?r%Irl ﬁoaeflkxginald; dhgylcfloacﬂ(yl oatnnﬁ BSEI tga rO]Ib ﬁo/ans-sugbetltélzedtphenyl or benzyl;
(Figure 2). Tunor xenograft nDdeI Fenal e 6-week-ol d
SCID mce were used for tunor studies. Approximately
R0l hiydrogan.casausted igmeaneed, b@mlgedg%rmbwgcliqd Cia0 alkyl or Cs.p2
Cydmﬁgﬁarlthn1c phase were harvested and resuspended in
, and a single cell solution in a volunme of 100
m was inplanted subcutaneous Iy at the right flank

R* is substituted or non-substituted Cg-C1 aryl or C;-Co heteroaryl wherein the heteroa-
toms independently are selected from N, O and S; or substituted or non-substituted mono- or
bicyclic Cs.1; cycloalkyl or C;-Co heterocyclyl wherein the heteroatoms are independently se-
lected from N, O and S;

and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R' and R? are independently selected from

hydrogen, C;4 alkyl and Cs4 cycloalkyl.

3. A compound according to claim 1, wherein R' and R? are independently selected from

hydrogen and C, 4 alkyl.

4. A compound according to claim 1, wherein R' and R? are independently selected from

hydrogen and methyl.



of each animal. 10 mce were used in the treated
groups and 10 mce were used in the control groups.
W@EY®bAed0co t r eat ment by or al admi ni stration or PEI/EP2008/065596
injections with either 100 m of vehicle or active
uRstance (25 [ kg/ day begun en tumgis freached
§ R B, B0 e il b PP R nE ke TR Bl
total of 17 days. Visible tunors were present day 5-10
after inplantation. Primary tunors were neasured with
@ifyPerapound| dcprrdngdp ant en@@?/;ﬁbe Fhtme kb ewhergiinr is b fresalkyl.
were cal cul ated according to the fornula: Length X
width 2 x 0.52 as reported. Exanple 4 was adm ni s
T.rat@dpdind sacstdmpad amgonaofshe akimen] - @ virgdik 8/ dayipstitated or unsub-
. the m ce, which showed convincing results for the
Stltute@@ﬁ%‘l‘}il-i veness of the conpound in this aninmal nodel
(Figure 3). Wth an inhibition of tu nor volume wth
52% for oral treatnent and 7 1 %for iv treatnent the
& ovpaupalindfactdrdingrie emy onoof thaslagnebt/, whercnt nmnthr
effect. The conpound of the invention also inhibits
angi ogenesis sig nificantly in both groups. Laser

9 NdEGRFoUTRURSor8hE tIB/eh 11Whithiss nodel Exanpl e 4,
al one, inhibited the CNV (chorodi al

neo arization) growth in eye significantly with
42%?@@(% with control when given orally at 50
igure 4 and Figure 5). This |aser- induced
g highly reproduci bl e nodel that
ny /features of CNV occurring in the wet form
of age=relnit ed macul ar degeneration (AMD), the | eading
cause of blindness in the elderly. CLAIMS 1. A conpound
fmethy kepbamoy h-4nl drasthypengDamingdquino lme- et by ligragid;
i ndependently sel ected from hydrogen, saturated or
uns, branched or unbranched Cl-10 al kyl or C
-12 cysleal kyl , and substituted or non- substituted

phenyl or bgnzyl; R is hydrogen, or saturated or
patedXxbragched or unbranched Cl1-10 al kyl or C |

butyl 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-carboxylate;
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R4 is substituted or non-substituted C -G O aryl or
Cl-C heteroaryl wherein the heteroatons independently
wae@omeioect ed from N, O and S$2 or substituted PCT/EP2008/065596
non- substituted nono- or bicyclic C3_i cycloal kyl or
Cl- @ heterocyclyl wherein the heteroatons are
i ndepy tly se lected fromN, Oand S; and
phau A 'cal% acceptable salts thereof. 2. A

shected from hydrogen, G _4 al kyl and

3. A conpound according to claim1,
mherel RI>aihd R2 are i ndependently sel ected from
hydrﬁgen and G _4 alkyl. 4. A conmpound according to
wpthyhd-i(4- mﬁémrﬁﬁmﬂ)aamaoF@(@ﬁf@ykﬁ@@p@waeﬁwlynes@cgb@éjdate
fraqm hydrogen and nethyl.5. A conpound according to
arfy ofie pf the clains 1-4, wherein RlL is H 6. A
conposndia ﬁordlng to any one of the clains 1-5,

whegein R s Hor G_4 alkyl. 7. A conpound according
fQ arRy-vne g claims 1- 6, wherein R4 is

slibst |ed or unsubstituted phenyl. 8. A conpound
accoro g N any one of the clains 1-7, mherein n= 0.

A conpound according to claiml WhIC S
%[(érm@thw}@&%dﬁﬁyml ar(methyleatbripoyhawpehinens ﬁ@i]bawlmcnda e
t hyl car banoyl ) - 4-
T%W@%%?%%¥ ﬁﬁﬁéﬁfﬂﬁyﬁ% %ﬁ?ﬁéﬁelne 3 -carboxy | ate;
et hyl 4-[(4-nethoxyphenyl)ani no]
-6 (et hyl arbannyl)qU|no | i ne-3. -carboxy |ate; yl
mewﬁlé REPRERG 19 &R PS5 of he AP oap QHWC%LﬂahY) acceptable
Sahth&%eﬁﬁﬁwme§ﬁﬁ£&§ | at e; met hyl 4-[ (4- nmet hoxyphenyl ) ani no]
6- (nmet hyl carb nDyI)qU|no i ne-3-carboxy | ate;
4-1 (4- nethoxyphenyl)an1no] - 6- (nethylcarbannyl)quino

L Ao B o e Bhe cohrifhl § BB R S Eeth virpapnt of a com:
poundat¥ordig t8fany BEtHe!cRiimE 11, 8r ® phAnRBaHIBLEE W dep@bleYsalt thereof, and at

acceptable salt thereof, for use in therapy.
least one pharmaceutically acceptable ex01plent

12. A pharmaceutical composition according to claim 11, comprising at least one further,

pharmaceutically active compound.

13. A pharmaceutical composition according to claim 12, wherein the further, pharmaceu-

tically active compound has an anti-tumor activity.

14. A compound according to any one of claims 1-9, or a pharmaceutically acceptable salt
thereof, for use in the treatment of a disorder selected from cancer, diabetic retinopathy, age-
related macular degeneration, inflammation, stroke, ischemic myocardium, atherosclerosis,

macular edema and psoriasis.

15. Use of a compound according to any one of claims 1-9, or a pharmaceutically accept-

able salt thereof, for the manufacturing of a medicament for the treatment of a disorder selected



11. A pharmaceutical conposition conprising a
therapeutically effective anpunt of a com pound

waemondiony to any of the clai#s 1-9, or a PCT/EP2008/065596
pharnaceutically acceptable salt thereof and at | east
ceutlc abl e e
from %aﬂ%ﬁi,rng Giﬁc I‘8t1 opa ?a%%f %%%uoarr dfeﬁ% 10(1:1|, gl%l%mflatlon stroke

ischengi@ Mpfdcidign, aithérﬁs’t&tro@@ endculat Bésma pliggsaEeaut i cal |y
active conmpound. 13. A phar maceuti cal conposition

according to claim12, wherein the further, pharmaceu
I
fld %ake%oa%gth‘ré pggt'(:?gfr? th?cgf agfﬁatﬂfgl%ec oﬂrgmp ﬁaﬁq& %Eisge}ﬁn% to said
mamnéaal rara;anipsam&iJztdcoaiuhg/toaunge)pé ab blemssal -0 of hghediacchitirallyaecdptuble salt
the treatnment of a disorder selected from cancer,
thereofij abeti c reti nopathy, agerel ated macul ar degeneration,
i nflammati on, stroke, ischem c nyocardi um
atherosclerosis, macul ar edema and psoriasis. 15. Use
of a conpound according to any one of clainms 1-9, or a
phar maceutically accept able salt thereof, for the
manuf acturing of a medi canent for the treatnment of a
di sorder sel ectedfrom cancer, diabetic retinopathy,
age-rel ated macul ar degeneration, inflammation,
stroke, ischem c nyocardi um atherosclerosis, nacul ar
edema and psoriasis. 16. A nethod of therapeutic
treatnment of a manmal conprising adm nistering to said
manmmal a conpound according to any one of clains 1-9
or a pharmaceutically acceptable salt thereof.



