Compounds and methods FIELD OF THE INVENTION The present invention relates to quinoline
derivatives and to the use thereof in therapy. SMore particularly, the present invention relates to
quinoline derivatives for the treatment of can- cer, didbetic retinopathy, age-related macular
degeneration, inflammation, stroke, ischemic myo- cardium, atherosclerosis, macular edema and
psoriasis. BACKGROUND OF THE INV, NTION 10Angiog nesri outgrowth of new capillaries
from pre-existing vessels, is essential f ??é?&i formation, tissue
regeneration, and remodeling [Follcman, J & Shmg Y. (1992) J. Biol. Chem. 267, 10931-10934]. It
also contributes to the development and progression of a variety of pathological conditions, including
tumor growth and metastasis, cardiovasciilbildisOiss b létopathy, rheumatoid arthritis, and
psoriasis [Follga1(199) iNatiMed: L aifidtial. £HRdinarnesis andiageliggengsis are.gamplex
multistep processes that include prollferatlon migration and differentiation of endothelial cells,
degradatidarefididaladretha arepenrinvesiotoredtnty anmelng ey Bhsedoeaps r&pytmeﬁcfrfé@n-
[Hanahage Do AU 998, Cell B6n 3BT o BisAiol {HSRANRII A0 A6y
671-674]. The complexity of thé angiogenic processes suggests the existence of mulitiple controls of
the systepArumaifiatt tehs iransrevancogmeariad Brraaticoff A switch of the angiogenic phenotype in
tissues is thought to depend on a local change of the balance between angiogenic stimulators and
inhibitors [Folkman, J. (1995) N. Engl. J. Med. 333 1757 1763 . ! many described angiogenic
factors, vascular endothelial growth TS GBEEN 3¢ R

bestharacteriged pRsite, r@gLdatgf&wrﬁwséikswﬁﬂ%épeeﬁprsyeteméﬁﬁg%gsemqgh@@hﬁeil%r
[Senger, D. R., Galli, S. J., Dvorak, A. M., Perruzzj, C. A., Harvey, V. S. & Dvorak. H_ F. (1983{
Science STHBAIDESY HePARAL T g ETFALRR: Jlsefsgsgereair@ﬁr BBy Hishinan
851-858; Shaspodalpycy./Dp;abianam 247/ G Schijo] 1 488VoRigBudiatlh AradRiphian &Qi

7311-7315]. The biological actions of VEGF 'nclude stimulation, of endothelial cell proliferation,

migrationP B SIRbA, YEBEYhhabA o Lsl e SRAHERSI AP HEANENRGT ST HRARMERSESFvE-zular
integrity [Mustopgar dis€astdi-dihBa% rhiaehBi0] - 328nBRRI8IB i Rl Taid phbrfadRArsHaRIT. T149997)

Endocr Rev.
15 Nat. Med 1, 27-312]. Angiogenesis and vasculogenesis are complex multistep processes that

include proliferation, migration and differentiation of endothelial cells, degradation of the ex-
tracellular matrix, tube formation, and sprouting of new capillary branches [Hanahan, D. &
Folkman, J. (1996) Cell 86, 353-364; Risau, W. (1997) Nature (London) 386, 671-674]. The
complexity of the angiogenic processes suggests the existence of multiple controls of the system,
20 which can be transiently switched on and off. A switch of the angiogenic phenotype in tissues is
thought to depend on a local change of the balance between angiogenic stimulators and inhibi-

tors {Folkman, 1. (1995) N. Engl. J. Med. 333, 1757-1763].
Among many described angiogenic factors, vascular endothelial growth factor (VEGF)/
vascular permeability factor 1s one of the best-characterized positive regulators with its distinct
25 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. US4 86, 7311-7315]. The biological actions of VEGF
“nclude stimulation of endothelial cell proliferation, mugration, differentiation, tube formation,
."“._ease of vascular permeability, and maintenance of vascular integrity {Mustonen, T. & Ali-
"'-.__(]995) J. Cell Biol. 129, 895-898; Ferrara, N. & Davis-Smyth, T. (1997) Endocr. Rev.
| Thomas, K. (1996) J. Biol. Chem. 271, 603-606; Risau, W. (1997) Nature (London)
.’4_; Breier, G. & Risau, W. (1997) Trends Cell Biol. 6, 454--456]. The angiogenic



Thomas, K. (1996) J. Biol. Chem. 271, 603-606; Risau, W. (1997) Nature (London) '4; Breier, G. &
Risau, W. (1997) Trends Cell Biol. 6, 454-456]. TheQangiogenic 2 responses induced by VEGF are
mediated by tyrosine Icinase receptors, which are expressed primarily on vascular cells of the
endothelial lineage [Mustonen, T. .84. Alitalo, K. (1995) J. Cell Biol. 129, 895-898; De Vries, C.,
Escobedepdnges einoedH HHVEGK acemeatmtdd. By\WWltisins, kindsq 1083 GcienhR a0 339r&3:d

Terman Do r-viermazen, M., Carrio .E.. Dimi: 5tro rmellino, D.

Sospoctitniiiy PV YFERAESTr s R R A Rl AR 5 g e, e
InhibitioAiof dai¥ a8ihe16R; tD¢nérandothEkad balbmembrilee HCMuthe FunBamentl. stepvidiiaactivation,
survivaly targeti igrati agtivated endothelial cells, ynight be f the mpst pramising
target mIé'c 'a@%l%f ?(%%ﬁi-%%%%%%i%éi?e%%nd%R’/é%ﬁ%ellhy]o %E%Zﬁlll T%\%?ée& %anné(gfa ismeBut
maby oftprask intemactions dde Gls@mpdirtedvinz.ifiegtindoaltamiy of99LiltiBindtion dabdhesion
receptors,, ﬂﬂ%’? ?%%e_i@ rin family are non-covalently alpha/beta heterodimers that mediate
cell-cell, cell-extracéllular matrix'and cell-pathogen interactions. Until now, 19 different integrin alpha
subunits and!8hdbfferentfoetd sdiasiits tarékrodotiihbalcoi birerior foeniiat 1épsh2 Fudifterenthlpha/beta
heterodi itk dif ligan. ificity. The ligands_ 15 for the extracellular. ain of many
integrinﬁ%%&é%r%té%ﬁio fgh%r %ﬁrgﬁc%?lufgﬁ%aalt?&qé%r% %l% ?r%ﬁarlcﬁ%?g}ra d%erri%firl%l%:ﬁﬂ&r%iﬁ éagorlnseare
either direstlypuminglire ddyeco mrsbtadstosiformeetviagiogapsise etsudly A Kifasesrasiddthén these
cytiaske ] idirectional signalling receptors, whereby pratein activities.and gene
s B B by e B S R et
which igiarseaiéfedhesioo sscopisisl MamiBrgsigrialinge@mtifedinearhanc-ahealaffihitylphtissiategrins is
modulated i lulayr s binding af proteins to the extracellular domain
ot the T e bR e 2.
311; Hynes,(Xddifamull, intqrersphSeveristndi8sidgicthet inteysirb peitterre dnaetivhie deendothielial
cells, mj : . ihihiti [es.d ' i imal models with, antibodjes,
pepide A e o R i
critical dtepbotdrpcdaedimiBrooke 9 de Stisrce 16 G69s BidbkeX1oe8lultumittiancdrths2A,
2423; Moysa.re. ' iol, 8, ; 200 re Medicine, 8,918: Kim (2000)
Am J Pathol, 156%21%04%%&55@ ?Ch?é?%gé%%f‘ ra%p§eﬁ$relgi¥t%§tﬁ§h8%%‘:%%%%%Cr%%?é%?i%l%%%%%ﬁ%%@, al-
30 pha-tchuenshsutiedibroneetianeé dep ottt aBive tal piaip o serivic ak roldiiectingib gamedisg re-
AlphaShetal expression is significamn ' vessels | man tumors and afte
stimulatio%vith grﬁ?ﬁggﬁé%s and, tg%ééégﬁ g)%%?éi%ﬁ ﬁ%ﬁﬁ%ﬁé&%ﬁ%&e@e %u e survival and
migratidreetéidedirdidbctts mxiieoliier idarvan thereof, which is also referred to as outside-in-

20 signalling. On the other hand, the affinity of the integrins is modulated in response to intracellu-
lar changes such as binding of proteins to the extracellular domain of the integrin, which is re-
ferred to as inside-out signalling [Humphries (2000) Biochem Soc Trans. 28, 311; Hynes (2002)
Cell, 110, 673].

Several studies on the integrin pattern on activated endothelial cells, mice gene knockouts

25 and inhibition studies in angiogenic animal models with antibodies, peptides and 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-

30  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 virro and in vivo.



3 SUMMARY  According to experiments perfoinied by .the present inventors only inhibition of the
fibronectin receptor alpha-5-beta-1 has so far pro%luced biological data that are fully consistent with its
proposed role in angiogenesis. Therefore, withgutwwshityg to be bound to any theory, it is

contemplated Bb&%?&@&hafé- BHEI LR AR 1RE SRLasln bR Aevaionmentshanthrngiogenic
drugs, an FanGe ropchion Al V-%-%eqr?fththsers%p?ali'-t'Crgﬁﬁ%ggaéf&%tqgafr%%nﬁq”att %o full
neovasculSFREHITER iFCHTRIBTs* ' tha 878 andin RfEmMatory protesses. ““fhe presenpllnglfentors now
have foursentisicRbvaltiironre droiveRgResHsin SristermindhatarrbredadeRiptapable of
blocking totegrinseand ipotertiatn praosirtb kinkdess; iepadticuightthe flonshereh ieeplor the
alpha-5-heteelbpm GovPaiacigisias analogmin toastigidnthe canpavads gtihehpresenidisclosure
also have, imprpyeq soluhility proRArties. ne(ARSAMMERDL accardingdo anampshast, thiy present

invention,g{gﬁtes to a compound of formula (I) R4 wherein: 0, 1 or 2; Rl and R2 are independently
selected f a?%raé?{? g tiirated or unsaturated, branched or unbranched,C1_10 alkyl or C3-12
cycloalkyl: andlSGHEERERsATBERERs SBEHHE OYRETHRORBEN AHINRENE ATAYEHER WithkeFiL @ bstituted or
non-substitigetis- CatearprocR09 iarrazsy bivblerkim ghaketsro ahioisaegién tisrtipare selected
from N, Okanedss; @rsubstitutec: aTbnon-sub sédepest mpios drebicyclic C3.12 cycloalkyl or C1-C9

heterocyclyl WE%EEH&%IF tg%@@}o{{ﬂﬁﬁg ingeperiently ssiesirddsam Ne @aBchSdisclosure

also have improved solubility properties.
Consequently, according to one aspect, the present invention relates to a compound

of formula (I)
R4
o Y o
1 3
R AR
N A 0
P
R =
N
()
wherein:
n=0,1o0r2;

R! and R* are independently selected from hydrogen, saturated or unsaturated,
branched or unbranched Ci_y alkyl or Ca 2 cycloalkyl; and substituted or non-substituted
phenyl or benzyl;

R is hydrogen;

R? is substituted or non-substituted Cs-Cjo aryl or C;-Co heteroaryl wherein the
heteroatoms independently are selected from N, O and S; or substituted or non-
substituted mono- or bicyclic Cs.qp cveloalkyl or Ci-Cy heterocyclyl wherein the
heteroatoms are independently selected 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.

According to still a further aspect, the invention relates to a pharmaceutical
composition comprising a therapeutically effective amount of a compound as defined
above, or a pharmaceutically acceptable salt thereof, and at least one pharmaceutically
acceptable excipient.



as well as pharmaceutically acceptable salts thereof  According to a further aspect the invention
relates to a compound of foimula (I) as defined hetein above, or a pharmaceutically acceptable salt
thereof, for usenrdhdiraPye an Aceboding:ie sl pfustherdaspostréheiaeniion relatpsuniaof
pharmaceyfical LOMRRSHRRCARRISING adngraprutisaieifestivRamaum aha eemprerndas defined
above, Ofd%spig%y@e&?umux&ca%@@éera% ga%?oag%n%@%é&q&mﬁ%@Eﬂ@%ﬂca%aﬁceptable
excipients, 4., Agearding fo an smbeciment, fig.renent delont kelaiss, e sorpaund of formula
() or phar Aceut caﬂi/ acceptable sa als ereo ruse in the treatment seases such as cancer,
diabetic r&t¥ipathy, age-related maculard(gﬁneratlon chronic_inflammation, stroke, ischemic

myocardium, attf&rs&messiEldiiBtsosRR A sbdhfaPEse giscl %B%Fﬁ%ﬁtﬁstéostl}ﬂ?él%ﬁﬁer
embodimentanepredent diftsiie fBlaws phermeebsallronprsbiblst ferifuld@esl for
pharmacewtivahytadogptabledaits therfeof ther neatntattofind wasesdivaiment fontss tdeahatient of
diseases stichmsisancerrcliabtia saiiao gathycagieldieshinaatlan degene ratide, dhrbaidc
inflammaﬁ%m{ggb iﬁﬁlaﬁg&;émy@cafﬁiw@r&mrgﬁpiﬁ{l@ﬁigr tax@ak growth and macular edema.
According to a {uifiafRsRerfufiPIesERt iRy %g%ﬂtrﬁkaéﬁﬁéﬁ 1baiUse, ehRMPLUBS Asudgfined
above, or.4 pigrmiagEICall, }@@&@&k&%@ herenl I £Qﬁ m%%u%a%weﬂ%m@aa%a st for the
treatment of & |sor %ct om cancer, di ad% tic,retinopathy, ﬁla{)% 10malular generatlon
inflammafidhc SifoRE" ISR ocgrof) U CBtheroscisrosis, m are eéma an

According'5™ %@ﬁ‘?’e BRHESHim ﬁ¥eﬂ‘i’éa8f§blo§f] BEHESs At odIS? sttt 8?35 Vé%’rder
selected ﬁWWéﬁl%%éWréﬂ%ﬁMP%@%ﬁated macular degeneration, chronic inflammation,
stroke, ischernfscroydicartiivmothenerobeltirosis, tunsbrodpenvehpseid dene aefhaderh renfmaethitistration of
a therapeuticsityl effettivedafrmuntaoter c drmipoincad dpithylaa@y-oclatph arcabeudicaiheatoeptable salt
thereof tocarmasmAdimNerRe, oftssicd) keatmeniniorihdinaspebisatdenadimentsoofithendvention are
as defined,ining clrRINSLBBIEMRERGR G H @R ATt PEAVWING R ountiG: doispiatgf the SHG
signal as g, fneli (@ ok timg.ohiinadiiam labslen alphemreReiesd fereRiRURRRRADA @ipha-v-beta-3

(lower) a d ide derived from fibronectin, showing the conformational change of the receptor.
FIG.2isa pa“o%o e SHG SI a functlonﬁ%tlme obtained fra labele %ha -5-beta-1 receptor
(upper) and alpiat B%s[%egts(l ?5“1 CHE BSOS BPETESRSEUAYCST B VRStOR RRid a peptide

derived from fibronectin, |nd|cat|ng the |nh|b|t|on (Iack of conformatlonal change) of alpa-5-beta-1

‘receptor by the compound ofREEREERE r coaformational change).  FIG. 3
is a plot of the Hifhot velamb{mf fia tﬁ?ﬂri@ h@nﬁﬂgaseeefve@hgubcﬁtaneothylnﬂié)lﬁmedﬂhn@@ancer

cells, as afpinctcsenf tayscpfdhénapyrbypb dpithiv-(25ar3g(kgiday pad mipegtidtioteof-alcompound of the
invention,feemRafed deachkai pistaiign-ahyehitlenande 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 invention 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 (conformational change).

FIG. 3 is a plot of the tumor volume (ml) in mice having received subcutaneously
implanted lung cancer cells, as a function of days of therapy by po and iv (25 mg/kg/day)
administration 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
neovascularization (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
essentially 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



FIG. 4 is a bar chart representing the inhibition of laser-induced chorodial neovascularization (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 essentially circular area is the destroyed retinal pigment
epithelium (RPE) and Bruchs membrane (BM). The white area shows the ingrowth of vessels into the

laser spatthOnasisey teftgeowthod fatinay Swith enabsivg o votingwtvaebgidjon théhrgdeetina with

just a litfle (ust At the.gdges) ingrowth of.xessels, after freatment with inventive compound. DETAILED
DESCRIPTION OF THE INVENTION 5The present invention relates to quinoline-3-carboxylic acid

derivatives, which can be util- ized to treat diseases and conditions such as cancer, diabetic

retinopathy, age-related maculgr¢@genes #ioge inflammpann T $iEokevipahamic myocardium,

atherosclerosis, macular edema, psoriasis, and the like in mammals. The preparation of the

compounds SPBRICENETRIIENRIRGAtFIM IeolRgahARPerTHE 20 ErsoiRtEG el vcthearte Aglan
example,a gyineina:LRDMYIIGAGESIeNMNaY Q%rf@éf,n%%%@cf9é61%§£1%08§@%%%’@%Q@;'ﬁiaﬁfst a
er, the fo

suitable aniline derivative is reacted with a suitable mono- or diethyl es rmed intermediate
cyclized$8GIEOGuIRBRmAsI e iTakc e I SRIMEHS St bATe AR IS ShE Ut SRRV S IR0 EN
derivatiyga0ddinallyireaatedwitisg suitable amine to form a quinoline-3-carboxylic acid ester. The

quinoline-3-carboxylic acid ester then is hydro- 15lysed to give the corresponding acid. The entire
synthesis is ilbStPARRABYOR IS SBmerils oREKcHbiTBiteHss 1ell within the capability of the

10 person skilled in the art. As an exampie, a quinoline-3-carboxylic acid ester may be formed in a
four step procedure wherein, first, a suitable aniline derivative is reacted with a suitable mono- or
diethyl ester, the formed intermediate cyclized to give a quinolin-4-ol derivative, which is then
converted to the corresponding halogen derivative and finally reacted with a suitable amine to
form a quinoline-3-carboxylic acid ester. The quinoline-3-carboxylic acid ester then is hydro-

15 lysed to give the corresponding acid. The entire synthesis is illustrated by Reaction Scheme 1.

Reaction Scheme 1

R\O 0
3
R\N R”\O o \N 0
El?z Fliz Rr®
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R4
0 OH O
R R O cl o ]
N = O 1 3
N R2
R4
H
0 [H‘f 0



6  With regard to the above reaction sequence, it is well' within the capability of the person skilled in
the art to select suitable reaction components as well as reaction conditions.  Another synthetic
method useful for preparing the inventive compounds is illustrated in Reaction Scheme 2. In this case
the synthesis is started from p-bromoaniline and the amide 5group is introduced in the last step.
Reaction Sch&itler2gard)tirilsuatmaryeatiare srqusevarilisvayt imithiichaoraiertid intsb chegeethengroups
RI, R2, Baandy B B el kg foc e ane sidled. o theait. n ardet tg ariive o the compounds
of the invenl Otion. = The term "alkyl" as employed herein alone or as par]t of another group refers to
an acyclic straighber syahehedrsithid rastital focoptaiminggl {2, Bivénty6 conthodrals 1 dhnkoatsdniihe
normal in; 1.e | ~et 0 V. , hexyl [, octyl, nonyl, decyl. . The alkyl group
preferatg%iac%rﬁlt%iﬁgh%%g, %'o%lﬂc%rt(%\ér%s%\gtéggriﬁé%%a c%ﬁ%ﬁﬁx als _cgafﬂ céa%sﬂl %etit%}%cflﬁitﬁfig 15 or
3 gPoupsrefthasdganduesitingholps sty be the same or different at any available point, as defined with
respect to each variable. When such a substi alkyl group is present, the preferred halogen is
BRSSO

2F, a

fluorine, such as in -CF3, -CHF2, -CH2F, -C e.
R«
O @]
3
%O,R 3}
Br R o
O O Rs
\ -
NH, N o
0”70
R
R4
OH O . cl o ]
GFWO,R Br ,R3 HZN n
— 0 —
P
. OO
4
R R4

In summary, there are several ways in which order to introduce the groups Rl, Rz, R? and

R‘%, all well known for the one skilled in the art, in order to arrive to the compounds of the inven-
10 tion.

The term “alkyl™ as em?loyed 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

15 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 -CF;, -CHF,, -CHyF, -CHFCILLF, and the like.



7 Unless otherwise indicated, the term "lower alkyl" as employed herein as part of another group
includes both straight and branched chain hydrocarpons, saturated or unsaturated, containing 1, 2, 3
or 4 carbons, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, or isobutyl.  As noted herein
above, the alkyl groups considered may be unsaturated (alkenyl or alkynyl) hydro carbyl radicals

The term "alkbgss athassishardicpisyitdhsttomad pariofliinbise egpioysestd atiraphebprprEiEhed
chain r%@é}%'?n%fh?deg’b%tﬁ sBnibh B L ARIRARS WIS SARNAINS: ALIRASLPRAGAIRRM IR Gatken

double bond. Preferably one carbon to carbon doublé bond is present, such as in the nonnal chain

vinyl, 2ipgdpényloBdoimheps. sushtanyieduyesiierly Praménsapypryinbwbyt: BulgonispBHL. 2-heptenyl,
3-heptenyl, 4:hepienyl. J0CIRNY,; ANAReNYl AR RS SR M AurlRdeeamy aﬂﬁwﬂhﬁeﬁd The

alkenyl group preferably contains 2, 3 or 4 carbons in the normal chain. The straight or branc
poftion latdreaikenydatddp may be optionally substituted by 1, 2 or 3 halogens, which halogens may

be the same-gf different; e Prafeustialansy heindiuenng. JodiesrRoaikuemis f)o%sté%@glgsfein by

itself or as part of another group refers to straight or branched chain radicals of 2, 3, 4, , 8,9 o0r

10 carboaschsd ehainsdieriscaiBon. th Sartboh Hifl@bbheabasrerabighsratelvbanltast anscrtbRe bond

is preseptin e AOUMR EHRINSEAR 23200 QYR & BHYBY!dSBHIIMd 4sRGRtURY] socReRM Ve
2-hexynyl, 3-hexynyl, 2-heptynyl, 3- héptynyl, 4-heptynyl. 3-octynyl, 3-nonynyl, 4-decynyl, and the like.
The alkyeRhagrctisiprefovd. 2eptopeashtairsienyl. 3%oputeatchesateRs!ncrvmtendin 2Mvadtrhight

Pqigion Rl b flly/Ryl AP %@ﬁﬁpﬂ%@fﬂ&ﬁlﬂb§%\z‘l&§'y§y3ln&19ﬁﬁi949d&§rgﬁ,hngﬁﬁ&e ich-

halogens may be the same ffefent, the preferred halogen being fluorine. =~ The term "cycloalkyl"

as empfisysaenaternd diselibe ashsartionyh staup grsip ahbiusesaant fraledr &/ 6REPRYEEERLYPERSLPS or
partially. yasatpratec (contRininghaar AR brNARMYICFER MYHIRCARRYLEIQURDsEARLRINING 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 iRcfidebaégetasropyricheloetnymayhs JhanAms elohekyeréy Bis mepiredy bprsmbring fluo-
cyclohexgpyl, and the like. The cyclic hydrocarbyl may be mono-, bi- or tricyclic. The cycloalkyl group
may be optionally substituted by 1, 2 or 3 halogens, which may be the same or different, the preferred

hadldgen beinfrusine aboak Lde a1serbriciany UL bitaii<d spadifed anr it ihatraighleny

mean ayagns &I MALGLHEIS Fovimcantairing ane gF MPaRsiRreaiom (siRrsierabbosaieetgaoiiom N,
0 and S, such as a aziridinyl, azetldinyf, cfihydropyranyl, dihydropyridyl, dihydrogf/rrolyl, dioxolanyl,

dioxanyEipfierang, RiRFretBlyIonn resbom AT iedERbRg RS RIESI YR Bataryr! GRAESHCDYRratidiny,
pyrrolidingpyhyRireidinpiperagipwlPinsiidiony Py aealidiny]. AuiRyekdinkhe8ynyl, 2-heptynyl, 3-
heptyny!, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl, and the like. The alkynyl group prefera-
20  bly contains 1, 2, 3 or 4 carbons in the normal chain. The straight portion of the alkynyl group
may be optionally substituted by 1, 2 or 3 groups of halogen, which halogens may be the same or
different, the preferred halogen being fluorine.
The term “cycloalkyl” as employed herein alone or as part of another group includes satu-
rated cyclic hydrocarbyl groups or partially unsaturated (containing 1 or 2 double bonds) cyclic
25  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.
30 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,



sulfalonyl, 3-sulfolenyl, tetrahydrofuranyl tetrahydropyranyl, tetrahydropyridyl, thietanyl, thiiranyl,

thiolanyl, thiomorpholinyl, trithianyl, tropanyl, monogaccharide and the like. The term "halogen" refers
to fluorine, chlorine, bromine and iodine.  As used herein, the term "aryl" means an aromatic group,
such as phenyl or naphthyl, and the like.  As used herein, the term "heteroaryl" means a mono-, bi-,

or tricycﬂidfhbt@Ybar_bﬂéf@_@rﬂup@éﬁ@ﬁiﬁ@wlortmﬁm(@w@émﬁéﬂedbﬂtﬁwh N, O
and S, siieh; F%be‘fé(bg@,“t‘lﬂ%‘i‘é%ﬁﬂ[ﬁﬁ)’,’_&RH?_QQZ[{ﬂI %@ﬁé@;ﬁ%ﬂ&@% oL thigaglylsrazolyl,

pyrazolyl, triazdlyl, tetraZolyl, isoxazolyl, isothiazolyl, uinolinyl, naphthyridinyl, imidazolyl,
phenazinyl, pherfethiahalaeinyreftistialdxioyncinddiyinpybreaning ifuiedizelinyl, quinolizinyl,
quinoxalinyl, tettallyqraisaauinqling! -puazinyl, ndazoivl. indgling, BYJH%'Q&)Q%&%@%&%, Ryl

carbazolyl, chromanyl, cinnolinyl, acridinyl, benzimidazolyl, benzodioxanyl, be
berizodibgdiik. benzofuranyt, benzothiazolyl, benzobenzoxadiazolyl, benzoxazinyl, benzoxazolyl,

be”Z_OmOfF’h%'%ﬂﬂe&’ﬁ@?ﬁﬁﬂﬁ@?&%ﬁ%%‘é‘ﬂex‘aﬁ%g%@ﬂ%'a%‘x‘&'&}’-‘; &2?89%??9 ﬁ@&!ﬂa%oﬂu%%é;g{ga d

herein, and unless specified otherwise, the term "substituted" means he entity is su ted with
at least Gméamvigynseds eneteffstareatumite dwionbhticeet ddranched) anblarslsbdopeyeit lower
alkyl, hydraxyl, amineg, ide, Silyh: a ¢y agid, sHIfor idy | koxy., lower
alkyl se){:%m@%%&ggﬁ%gﬁ% n%J X %@%i%f%%%é@ ’I(%pv%_xlla I1<°y_l chiféjsff %ﬁ%}%y%g&)@é ?Iég)}\l/%/er alkyl
su|phid@plme&oan@gﬂlﬁhrﬁ@&yné%ﬂdw@mh@mnmm@mfén@mb@@hq@w@w@@geﬁéﬁ_é, lower
aliyl sulfpyicawes Al sRopamidEn v sl lconplniawes Al AEeil uer e disulfide
and the like. Thus, acéording to a first aspect, the invention relates to a compound of formula (1) R4

whereiriuiBekngl. 1 pir2zipidfe radtyalis omiolinvorgytatshiably rhiwpherrtylanByR2¥re dathapelydiently
selectedyfrgruyfroge saluralets %HUﬁé}{%‘iﬁgﬂgﬁlﬁ@J&ﬁ%&ﬁdﬂ!&ﬂ;ﬁ‘;@%ﬁ%ﬁ%&é}:ﬁw Rl

cycloalkyl, and Substituted ‘or non-substituted phenyl or benzyl; 123°is hydrogen;
oxolyl, benzofuranyl, benzothiazolyl, benzobenzoxadiazolyl, benzoxazinyl, benzoxazolyl, ben-

zomorpholinyl, benzoselenadiazolyl, benzothienyl, purinyl, pteridinyl and the like.

15 As used herein, and unless specified otherwise, the term “substituted” means that the entity
is substituted with at least one moiety selected from saturated or unsaturated, branched, un-
branched or cyclic lower atkyl, hydroxyl, amine, sulfide, silyl, halogen, nitrile, carboxylic acid,
sulfonic acid, lower alkoxy, lower alkyl secondary or tertiary amine, lower alkyl amides, lower
alkyl ethers, lower alkyl ketone, lower alkyl sulphide, lower alkyl carboxylic acid esters, lower

20 alkyl sulfonic acid ester, lower alkyl sulfone, lower alkyl sulfoxide, lower alkyl sulphonamide,
lower alkyl alcohol, lower alkyl acetyl, lower dialkyl disulfide, and the like.

Thus, according to a first aspect, the invention relates to a compound of formula (I)
4

o S o
4 3
R R
N Xy o
P
R P
N
wherein:
25 n=0, 1 or 2; preferably n is 0 or 1, more preferably nis 0;

R' and R? are independently selected from hydrogen, saturated or unsaturated, branched or
unbranched Cj.qp alkyl or Cs.12 cycloalkyl, and substituted or non-substituted phenyl or benzyl;
R%is hydrogen;



9 R4 is substituted or non-substituted C6-C10 aryl or C1-C9 heteroaryl wherein the heteroatoms
independently are selected from N. O and S; or subgtituted or non-substituted mono- or bicyclic C3.12
cycloalkyl or C1-C9 heterocyclyl wherein the heteroatoms are independently selected from N, 0 and S;
5as well as pharmaceutically acceptable salts thereof.  In one embodiment of the invention, Rt and
R2 are indepghitenilysselected fromshistiogeh Gnd satuy hied O Unaterated, Whanshetiohdatranched

C1.10 alkyl or. €342 oalkyl, e.q. f hydrogen ] saturat r;unsaturated,.branc or
unbran% Iéa &1%%) %}Qc)%%ﬂy 6%64 e%%g%%ﬁe%. 1%%:%&%5 %glg}f%()i/c oa %}IS ?%%hgrltt%%llglrgggtu?gted
C14 alKylcaniloG3:4- aycttaiigtl Bolex@niperdcocRi aviteRhntizy lecindapendenilylspiadeadlfrom

hydrogefgcgra I%z%t1 tﬁdar? gnsaturated, branched or unbranched C1..6 alkyl, such as from hydrogen

and saturated or unsaturated, branched or unbranched C14 alkyl, in particular hydrogen and saturated
C154 alkyl, eag. waltlsogdarmuethylcdtyicaeptablopyltinhsagtiCular hydrogen and methyl. In one

embodiment, at least one. of RI R2 is not hydr 2ln ' ; i nd R2
o ot hyaroddro e SRR AL AR N RAFR: e EIRIAIER A AR
C6-C10adyban@kdCor heterosrddyhemsihath ethetbreatbeds(hde pinydently: are selediad. feam iopd and

S; bstitut -substitut bi j | or G1-CG9 h | [
e B R T G T v 20

the hetéroatoms are independently selecté In one’embo
or non-$uibstituteah@ 6-CiG enaloylOR Qarhietbrosatytrahd fein dileyhetdrbatormslindapehioesthmare.
m e
represestenhipyithieefofinulakyl ¢RB) as from hydrogen and saturated or unsaturated, branched or un-
branched Cy4 alkyl, in particular hydrogen and saturated C;.4 alkyl, e.g. hydrogen, methyl, ethyl
and propyl, in particular hydrogen and methyl.
In one embodiment, at least one of R' and R? is not hydrogen. In one embodiment, R! is
15  hydrogen and R? is not hydrogen.
In the inventive compounds of formula (), R* is substituted or non-substituted Cg-Cio aryl
or C~Co heteroaryl wherein the heteroatoms independently are selected from N, O and S; or sub-
stituted or non-substituted mono- or bicyclic Cs.p» cycloalkyl or Ci-Cy heterocyclyl wherein the
~ heteroatoms are independently selected from N, O and S. In one embodiment, R* is substituted
20 or non-substituted Cg-Cio aryl or C;-Cy heteroary]l wherein the heteroatoms independently are
selected from N, O and S; in particular R* is substituted or non-substituted Ce-Cio aryl, e.g. sub-
stituted or non-substituted pheﬁyl.

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

1)



(r) wherein RI. R2, R3 and n are as defined herein above, mis 0-5, e.g. 1-3, or 1-2, in particular 1; and
RS is a substituent as defined herein above, and pygferably is selected from preferably  saturated
CI-C6 alkyl and CI-C6 alkoxy, more preferably C1-C4 alkyl and CI-C4 alkoxy, e.g. 5C1-C3 alkyl and
CI-C3 alkoxy, such as methyl, ethyl, methoxy and ethoxy, e.g. methyl and mcthoxy. In one
embodiment, in a compoui@®f formula (I, misOor 1, e.g. 1.  In one particular embodiment, in a
compound of formula (I'), m¢s&d and R5 is in para position, i.e. the compound of the invention may be
represented by formula (| 0..) wherein RI, R2, 123, R5 and n are as defined herein above. In
one embodiment, the co is selected from 6-(methylcarbamoyl)-4-[(4-
methylphenyl)amino]quinoling-3-carboxylic acid; and 4-[(4-methoxyphenyl)amino]-6-

9] [ nNH O
R R
\? s o
Fi2 /

(1

wherein RI, Rz, R? and n are as defined herein above, m is 0-5, e.g. 1-3, or 1-2, in particular
1; and R® ig a substituent as defined herein above, and preferably is selected from preferably
saturated C1-C6 alkyl and C1-C6 alkoxy, more preferably C1-C4 alkyl and C1-C4 alkoxy, e.g.

5  C1-C3 alkyl and C1-C3 alkoxy, such as methyl, ethyl, methoxy and ethoxy, e.g. methyl and

methoxy.

In one embodiment, in a compound of formula (I"), misOor1,e.g 1.

In one particular embodiment, in a compound of formula (I"), m is I and R’ is in para posi-

tion, 1.e. the compound of the invention may be represented by formula (I'")

R5

10 ()
wherein R', R?, R?, R® and n are as defined herein above.
In one embodiment, the compound is selected from 6-(methylcarbamoyl)-4-{(4-

methviphenyl)amino]quinoline-3-carboxylic acid;



(methylcarbamoyDquinoline-3-carboxylate acid, or a pharmaceutically acceptable salt thereof = It
should be understood, that, unless the contrary is indicated or apparent from the context, any
reference made herein to a compound of formula (1) also is intended to refer to a compound 5of
formula (I') or (1), which are both embodiments comprised within the scope of formula (I).  The
compoand4 df thoathvennbencilabaphdsent as salts, which are also within the scope of this invention.

Pharmagg '@%‘&%ﬁs&tgﬁﬁéhﬁe@%&&&aFe@x&@J%9i@m@é&ﬁ salis,andetensdofor

example, the'inventive'compounds can form acid addition salts, e.g. at the amino func- 10 tion. These

may be formédhifoi&kanmplersi sthehgiery theiceridsy suoretedrnerapearn, forestenprécstifuric
acid, phasphpric 9%8&@1!&}!&99{@5%&%%ﬁ%@&ﬂfefg%mc(ﬁbamwliﬁt@ﬁ&& SUeRpalkaRgsaRexylic

acids of 1I'to 4 carbon atoms which are unsubstituted or substituted, for example, by halogen, for

exémplefdostslacid) eatliratedishune ntheatheleamsxpie avis! fotlarahspsropxafidomuirib; succinic,
maleic, fumapic. pthalic,g¢ B%rﬁmmmaﬁ@arwgmx&ﬂrasléazg%ﬁwgigmenﬁﬁ?ms a30Rrbic,

glycolic, lactic, malic, tartaric or citric acid, amino ‘acids, (for example aspartic or glutamic acid or lysine
or arginiiie)inveniéezdibanidcoriviyorecanebigiibric rridexiudhas Corcaafeprprabiglsule e acids
which aggeféq%stituted or substituted, for example by halogen, for example methyl- or
p-toluene-sulfonic acid. Corresponding acid addition salts can also be formed having, if desired, an

additionally presernpisicheireenive TomRrsrgocsdl Bn fard addi vl arcisast baamning §oup (for
examplg GOPkcan. also Aormsalts withhasesiRuiiahieisslsuith hasesanes o fxamplas nstal

salts, such as alkali metal or alkaline earth metal salts, for example sodium, potassium or maﬁnesium

salts, OF%Rine it Airimerid aharpbiinkcidniing, BudiehaimasiholengnisaiBip ket Pipatitife,
pyrrolidingy, 3 Mang dinotHidAuas aky'laming 1os sxamRRgRINY - terby n distay . diiseprepyb triethyl,

- 25 tributyl or dimethyl-propylamine, or a mono, di or trinydroxy lower alkylamine, for example mono-,

di- or tristanllahirel asreiportinyinteseiit saits srradner HBTe walrdn e baslcisidsrdor
unsuitaple for phatpaceuticak uses Bt Whigh canha s RIakeHe for exapmaiarfordhe isplatigrar

purification of free compounds of formula I or their pharmaceutically acceptable salts are alSo included.
30An abmirlisragion deracuTRbamojentbRMEingeitionateJadaridamisisiansid olaiisersisbutically

effectivergmaunt ff e Aaen:of ihs-RYeRiPe: THe-eup atbrrapguwicatiy.sitestive ametintaaeed

herein refers to an amount of a therapeutic agent to treat or prevent a condition treatable by

administeiiair sl BotmgibasiGn Stanalirl enapAsa i a artn i thes o R ssiiaRdet tebesivista
detectagle feraneuic on preYeRiptive ArRMRlAIatve pHsrledhaatiar! maindpecdiig sxample,

treatment or prevention of the conditions listed herein. Theﬁprecise effective amount for a subject will

dependadgbip ks praclsoshecamerd dusing.do et AeaAditeaalPesaantssihecabiidition being
tregted, recomypendationaQl the-Haaling RS itamRadneithsrans it S ApRRIDBIAN @ also
therapeutics selected for administration. Thus, it is not useful to )
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,
25 tributyl or dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example
mono-, di- or triethanolamine. 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.
30 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



5 exactly specify an exact effective amount in advance. In the case of oral administration the dosage
might, however, vary from about 0.01 mg to about {000 mg per day of a compound of formula (I) or
the corresponding amount of a pharmaceutically acceptable salt thereof. = The composition
according to the invention may be prepared for any route of administration, e.g. oral, intravenous,
cutanecusyomshisieutin evas)piasttaimcanos putaententra fericondnl ond listed drercise ndtenerasishe
carrier QpatheLMASTIRl L dapenrom s oG hagminisuaion, Eanpasmisraladminisiiaion. a
parenterally acceptable aqueoqu solution fs empl?oye , Whith is pyrogen free and has requisite pH,
isotonicityeaard stetbilitgf Heommékitedang & catedr eewstimbidat qnepbke Stinsivle Mulsiitms anstthe

““mer%}ﬁg%%?&%?%&%?ﬁﬁ?ﬁ%ﬁ ?Hé?ag;[%&}gg}elémgd%?E@%@EH%@M?%&B@P ﬁﬁ _ﬁ&‘@l@@ﬂﬁ

describe rein, for example, vehicles, vants, carriers or diluents, are well-known to those

whb areskilldsiretHey ant evadtaosbeilyravailaibledvative . pudlie. crve pharehadeinisti ercdepdalste
carrier I qp{g;;n' [ \Y img‘ﬁgl side
effects ?%2@%%’1& ég\g&ﬁb congﬁgg% cﬁj Eg;d%%(lgr%%p%sg %%%ﬁ%%%%ﬁ%ﬁ%:%%%% can be found
in Remingde] Thél8 siemespandizr astivm o Fhphrarmepc iRl Gerssateh IE gido theipplincott, Williams and

Wilkins, ZOt'g%%it‘%?&%Qéﬁ%%QQccord?ﬂ%ﬁ%rﬁ@?f?&@ﬁt{)i%r?fn’i?gl )E/i&l’o reB dse0f RS REGREDE é[gfgﬁi&fbﬂre

contemplate , elther |‘n admixture or pure or substant _orm. The compo‘un I e present
inventionosas- Bavwhdyirarenncscattersarsaptysubtihitinepbemasemsinsiudiei anyrong afetieral.

SUPUIUPRIS, CONSRAMEN Iy ueOTIRRW K AIPMINA AR Sihin snaniame i Qudiareameic forms

or in 25 mixtures thereof The processes for preparation can utilize racemates, enantiomers or

diasterararsrseasl gt@min'@m@m@mh@mmam&iwmmw&@i@ srodlectslarene pared, they
can be separaied by sanvenHonal meilads s on SXRMAE IS CramAie AaRRic A fractsRal,

crystallization. The compounds according to formula (1) will be useful for treating various diseases
such asraerawrsetablnfdutcetinppaimcraye meldieds meacekaribedandrativiraiifiammation, stroke,

ischemic myagarium, atherasslerosis pRoWRT edamA-anhPEYIASS: HPS LeaimeRimAaY Desu-

preventive, palliative or curative. e compounds of the present invention may be used or’
adrinisterétl imatimbinadibreniithaanevet rhoravaddifbemsl whrysseillad thehreathiodt gk readily

nyperprgliaralye:dineasiice the oAl Ate kT SOURARPRIE MAY it DS A farpulation

or in separate formulations for administration simultaneously or sequentially. The compounds of the
‘presentifiveiniths Ashyafsenpeusssduad Hakdiatsterdeitimentabiitaiciiopitiootpec e sndaribegendis

imadiatip for, e dreatment.of eanssh. EXRIRIs- ALESLRLS AORNIRJSR YerARndicaiRdbereip

above are DNA alkylating 5 compounds, topoisomerase | inhibitors, topoisomerase Il inhibitors,
compoudstireiterind tatmmnAtamd Drmagntibiis, bismipeotdy Bopmas iy itk eyd08kedition, and
c%po%@;g{gepolymerising the cytoskeleton.

All stereoisomers of the compounds of the present invention are contemplated, either in
admixture or in pure or substantially pure form. The compounds of the present invention can
have asymmetric centers at any of the carbon atoms including any one of the R substituents.
Consequently, compounds of formula I can exist in enantiomeric or diasteromeric forms or in

25  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

30 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, e.g. a cy-



The invention is illustrated by the following non-limiting Examples. 10EXAMPLES Example 1: Ethyl
6-(methylearbamoy1)-4-[(4-methylphenyl)amino]quinoline-3- carboxylate. (Intermediary product)

(a) Preparation of inteiniediary compound 2-[(4-bromophenylamino)methylenelmalonic 15acid diethyl
ester: A 20 mL microwave vial was charged with 4-bromoaniline (6.881 g, 40.0 mmol), diethyl
ethoxyristatikepgsnaldhateo(srenend 4B bertivfha sams|deraulstion T ie saarwissieappatandihe
mbdure s IR RARARL SO JREAR MM AR SRRl shes dlan WA AR Eshdignio O

mL of vigorously stirred iso-hexane. A thick, whi erj:)recipitate foimed and the §uspension was stirred
for anoftrersed piradministerspensiombinaifnaréd st Froehicwa s aadiah oo ThiLthst igtmeRhne.
The proguctwas figd HdsF VaQnn i, gies 1008 94(BaHhRd herein above are DNA alkylating
2-[(4-bromophenylamino)methylene]malonic acid diethyl ester. MS (ESI+) m/z 342, 344 (MFlﬁi
(b)Pre[SQraROES-iHRBAVEENEIEE dMBORIFHTB-ISRSATEIAEs FhdRHGIRTE- SUEPSURIRAHBIEFHBE thiilester:
14 AROMI, isrong @lsW@snfg}s@Eﬂ&Q ihesHdrema-pheryaninasneiicnalnalonieacid
diethyl ester (1.711 g, S%mob an POClgﬁphosph%%ryl chl(?rtli%e, 10.0 mL, 16.8 g, 109 m%%o ). The
vial Waﬁ@éﬁw%%ékm%ﬂ%e was microwave heated stepwise up to I80C (watching the pressure)
over 5 min angdhgnkept & 18Q6afos @91‘1‘?5':\% RGBT YRR ssD rated and the residue
partitioned between CH2C12 (40 mL) and 2 N NaOH (aq) (40 mL) The aqueous layer was extracted
with CH2C12 (2x40 mL). The organic layers were combined, dried with Na2CO3 and evaporated. The
regidue was purified on column (silica gel, CH2G12 agptueat). Pure fractions were pooled, evaporated
and the residue dried under vacuum to give 0.821 g (52%) of 6-bromo-4-chloroquinoline-3-carboxylic
acid ethyl es@gamgqEsﬁt}ﬁ/gm,ﬂgﬂsarbamoy!)d-[(4-methy§phenyi}amino]qumoiine-.’&-

carboxylate. (Intermediary product)

\N = SN O/\
H

>
2 N/

(a) Preparation of intermediary compound 2-[(4-bromophenylamino)methylene}malonic

Br\©\ 0
H

A 20 mL microwave vial was charged with 4-bromoaniline (6.881 g, 40.0 mmol), diethyl

15  acid diethyl ester:

ethoxymethylenemalonate (8.650 g, 40.0 mmol) and toluene (5 mL). The vial was capped and

the mixture was microwave heated at 150°C for 30 min. After cooling, the solution was poured

20  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 (EST") m/z 342, 344 (MH").

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

25  ethyl ester:

Br = O/\



10 (MW).  (c) Preparation of the intermediary compound 6-bromo-4-p-tolyl-aminoquinoline-3-
carboxylic acid ethyl ester: A 20 mL microwave viaj yvas charged with
6-bromo-4-chloro-quinoline-3-carboxylic acid 15 ethyl ester (0.786 g, 2.50 mmol), p-toluidine (0.268 g,
2.50 mmol) and dry 1,4-dioxane (15 mL). The vial was capped and the mixture was microwave heated

at 150C for 30 Afinnamictontivy Vit enewhsreeibitdte Rdtrbrataerrhreviuspensishwerepaehsdconto 2
N NaOH{a;(409 B andine AGUeoLs, %&V?@@ﬁ;tf%ﬂggamm%h%%@, (8% Lh T 1&g Organic

layers were combined and washed with HZ20 (100 mL d with MgSO4 and evaporated. The residue
was pufifiaaldnlde- dal uwss @ineedgandsdh BHEE DRI PR ReptdridansisccoBinkd) C

evapor cﬂ'&q%t ' dgi HEACKTAI0 §Bee: Qof 4B n€A8ERL04s POC -
6-brom%{%—{pc-ﬁtj;:;g/IIE-}glaemlisi?ﬁég%1‘:1!inE?lyc\fﬁvrl%(él'-g’f}1 géyrgb}ggf/l\i?acid eathyl ester(?zli/lﬁé (ESJC}? m/zS 385, g7a S I?/IVZ()(.) (d)
ing

A AinLigRdcRaVESTEFIES PR dvitRt e bsio b4 toR Immired dindINeCH dam dtiieratid Behyl

ester (OaQI[QQOH%r@Q&F\keﬂ @?f%t%@%uﬁﬁw&t%(tm%r%giaﬁﬁéa&?%aﬁi%[%%ﬁs were combined, dried
(di-o-tolylphosphino)benzyl]dipalladium(ll), 4.7 mg, 0.0050 mmol), [(t-Bu)3PH]BF4 (5.9 mg, 0.020
mmol), MHCHE B228hayaporushnisn, resslag i¥es upEtAIaPMED (oLiis )%dewsrglwﬂ@).-o mL).

Finally, @gyﬂm@l@%@@@@&w g -6hea 0 dle B30 rored wasaddsdand dhe vigl was

immediate!)y capped with a Teflon septum and irradiated with microwaves for 5 mm at 130C. Volatiles
were refAdveduinedreBiuteh pregsind iapd wshesidisedsith-cths! fedeny Moluthi lchrgfaatddraldiy to
giye et%ﬁ-*(jjnethylcarbamoyl)-4-[(4-methylphenyDamino]. guinoline-3-carboxylate. Example 2:
6-Methylcarbamoyl-4-p-tolylamino-quinoline-3-carboxylic acid. ONH 0 5 Ethyl ) o
6-(methy|carﬁfam%ﬁpﬁmm-rﬁétﬁbrpﬁéwﬁmqW@-%@%ﬂ@v@@%%ﬂé@qmnehm%

carboxylic acid ethyl ester:

A 20 mL microwave vial was charged with 6-bromo-4-chloro-quinoline-3-carboxylic acid

15 ethyl ester (0.786 g, 2.50 mmol), p-toluidine (0.268 g, 2.50 mmol) and dry 1,4-dioxane (15 mL).

The vial was capped and the mixture was microwave heated at 150°C for 30 min. After cooling,

a vellow precipitate had formed. The suspension was poured onto 2 N NaOH (aq) (100 mL) and

the aqueous layer was extracted with CH>Cl, (3x80 ml). The organic layers were combined and

washed with H.O (100 mL), dried with MgSO, and evaporated. The residue was purified on col-

20 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").

(&) 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 (frans-di{p-acetato)-bisfo-

25 (di-o-tolylphosphino)benzylidipalladium(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[5.4.0Jundec-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-



lysed under basic conditions using NaOH (aq.). The final product was purified by column
chromatography. 10Example 3: Ethyl 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-
carboxylate. (Intermediary product) (a) Preparation of intermediary compound
2-[(4-bromophenylamino)methylenehnalonic acid diethyl ester: 15 4-Bromoaniline (10g, 0.058
mol) anfefi2o58:¢lwibaictiompnatmplent wiak e @ @epikyicpbensebrdd e 1sthel pbe s Amansdaled
tube. Tﬁﬁi%‘?ﬁé@ﬂé’gf’éwﬁé’%’és 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- 20 phenylamino)nethylenelmalonic acid diethyl ester. NMR (300

MHz, CDCl@x%ﬂ%ﬂ%.(%Lﬂdéth}l%a}ﬁa'fl?oyﬂt'p)m%f‘ﬁr(ﬁml ihoHmeizealtfdzlile 448, (M, 21-1,

aromatic), 7.10-7.01 (m, 2H, aromatic), 4.42-4.22 (m, 4H, -CH2-CH3), 1.45-1.26 (m, 6H. -CH2-CH3);

LC-MS (m/z) 343.9 (M+1). 16  (b) Preparatio ermediary compound
6-bromo-4-chloroquinoline-3-carboxylic acid ethg/l 'N%—[(g—Bromophenylarnino)methylene]malonic
acid diethyl ester (5g) was heated with
Y " “OH
H -
5 N

Ethyl 6-(methylcarbamoyl)-4-{(4-methylphenyl)amino]quinoline-3-carboxylate was hydro-
lysed under basic conditions using NaOH (aq.). The final product was purified by column chro-

matography.

10 Example 3: Ethyl 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyi)quinoline-3-
carboxylate. (Intermediary product)

(a) Preparation of intermediary compound 2-{(4-bromophenylamino)methylenejmalonic

Br\©\ o
H
o O/\

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

acid diethyl ester:

5

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-

20  phenylamino)methyleneimalonic acid diethyl ester. 'H NMR (300 MHz, CDCls) §11.03 (d,
1H, ] =13 Hz, -NFA-), 8.48 (4, 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,-CHj3); LC-MS (m/z) 343.9
(M+1).



5 POC13 (phosphoryl chloride, 31.5 mL) at 150 C in a sealed tube for about 6h. The excess POC13
was removed by rotavapor and the crude mixture was diluted with dichloromethane. The
dichloromethane extract was washed with 10% NaOH solution, dried over sodium sulphate and
purified by column chromatography (Silica gel, hexane/ethyl acetate 80:20) to give 2.3g (50%) of
6-bromo-4-cfiorBefuirishing- IicartsoRpitasigenpprastdr-bronioniv R ¢3aD ki SpBIBRIb G 9P (s, IH,
aromati&)lﬁ.@sqe(_c_i, 1H, J = 2.1 Hz, aromatic), 8.04 (d, 1H, J = 9 Hz, aromatic), 7.95-7.85 (m, 1H,
aromatic), 4.53 (q, 2H, J = 7 Hz, -CH2-), 1.50 (t, 3H, J =7 Hz, -CH3); LC-MS (m/z) 315.8 (M+1).  (c)
Preparation of intermediary compound ethyl 6-bromd %-methoxyphenyl)-
amino]quinoline-3-carboxylate: 15 p-Ani@i' 43-g)and-6=kromo-4-chloroquinoline-3-carboxylic

acid ethyl ester (I g) were mixed in dioxane a
minutes. The reaction mixture was diluted with pétrolsum ether. The solid product obtained was

filtered and dri i .30 (100% hyl X . . .

B oo 1 e T S e s i dis i PS8 chsed Wil a1 (s

1H35-NH @22 lssHdrdrobaticd, 81201td,) HH] H=°8. i zcalamabe Yoy abod o Hlkk =& 420 atomatic),

7.64 (s, 1H, ic), 7.15(d, 2H,3J=8.1 H tic), 6. d,.2H. J=8.1 Hz, tic), 4.47 (q,

oy 3 S ARy i e Bt SRR Qe Ao e TGRS e 1 %)

E(tji‘(ljyldG:[&jmemF fét-lliﬁéﬂ}dldlﬁzﬂﬂb mp:laH eny@lbéﬁi ﬁi(fi];ﬁulﬁ%li neaBidasbloxidatel @R oy O;Lﬁﬂﬁrﬂ&lﬁipﬁ‘lﬂié wiah

adae O I, ow errmanns pa acyc . o
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tertiaryhuityd-phasphboilondgiiadilincabosaieyx (it 2 SdiimelhyMe{Ea) 6 KimblytRiefiom hekacariutiy), 1.246
N, lami 1.5 equiv,, 2N in THF d DBU (1,8-di i .0j -7- , 1.869

e R et o R B UHI o ot 2R 8 a0 10

reactiorymxuss was! Enneenisated4aIRitherpurfiediancolumn Gilieasgrly dichiprormethane/meshanol

98:2) to giye 0. % 71%) of ethyl

4-[(4-m 6&%% m'*é iN0]-6-(methylcarbamoyDquinoline3-carboxylate. 114 NMR (300 MHz, CDCE)
S 10.96(s, 1HcyNiHrQdisn 1idf anareatie)iBl4cdp@bdm o2l aromalied, 4. 73 Selidxaphenstic), 7.16
(d, 2H, J = 9 Hz, argmatic), 5.98 d, 2H, J = 9 Hz, aromatic).4.46 (q, 2H, J = 7 Hz, -CH2-), 3.87 (s, 3H,
"OCH3 IRIAYING SO | c-MS (m/z) 380.0 (M+1). Example 4:
4-[(4-MethoxyphenyBamino]-6-(methyleargamc@ijinoline-3-carboxy|ic 10acid.

NH O :
Br S O/\

[

o

15 N
p-Anisidine (0.43 g) and 6-bromo-4-chloroquinoline-3-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
20  NMR ( 300 MHz, CDCl3) 6 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, -OCHa),
1.47 (t, 3H, I =7 Hz, -CHj3); LC-MS (m/z) 401.0 (M+1).
(d) Ethyl 6-bromo-4-[(4-methoxyphenyl)amino]quinoline-3-carboxylate (0.25 g, 0.623
25  mmol) was added to THF followed by Herrmann’s palladacycle (trans-di{p-acetato)-bisjo~(di-o-
tolylphosphino)benzylldipalladium(Il), 0.031 mmol), [(z-Bu);PH]BFy (iri 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[5.4.0lundec-7-ene, 1.869 mmol}.



Ethyl 4-[(4-methoxyphenyeamino]-6-(methylcarbamoyOquinoline-3-carboxylate (0.2 g) was stirred with
LiOH (85.5 mg) in 6 mL of MeOH : THE : H20 (2:2:2) overnight. The reaction mixture was concentrated
and the aqueous layer was washed with ethyl acetate. The aqueous 15 layers were collected and
acidified with aqueous HC1 and the precipitate formed was filtered and dried to give 0.142 g (60%) of
4-[(4-mdthoxsastieny antine Fe mathipied Ay d HOY Jo JinalingeS ircaroxylic acidatkdiNMR (300 HZ,

019 Hr, TIORI0 7 DBl o 2 4 R U SR SR Rl s

(nz/z) 388:D) (M&Aye 2025 gEXEnpid 8thBldyi(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-

4-[(4-met )] = - c (I rmedla ct) 0
NH O ks woqp%geﬁgﬁlﬂ %?}? ﬁhgoxyp @nr%\@] afmz\tlﬁfg% (morl; )- qumo %régg %
25carbckyBdacitH{Cafapyiatdichiti s éﬂﬁaneﬁ@t@)l—ll’:l G E MY 1I3=@Bidmetyttiam&opidpyticarbodiimide

hydrochloride O N hy roxyb triazal 2 u Sy stir,
temperl’ilﬂt&l)ﬁerf(5 iurséﬁfer%queo%sﬁ%or % e%?iat@%’i mlx{} i :/?vg% t)tt)f%%ted ég%céé tated and
dried ode@a‘dﬁjdr@hé%bﬂlmmlphate to afford the crude product which was later purified by column
chromatography to afford 0.05g (55% yield) of butyl 4-
[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-carboxylate. 11-1 NMR (300 MHz, 5
CDC13) 8 1034wt |; 4NGHYR:@bXsphkindyemitd)o {0btig 1 dhtbdm @ Bodin dinerdtaybadied, 1H,
T 8 8 Hz, aromatic), 7.80 (s, IH, aromatic), 7.16 (d, 2H,J = 8.7 Hz, aromatic), 6.96 (d, 2H, J - 8.7 Hz,
aromatlcfg'GO (s,1H, -NHCHS3-), 4.41 (t, 21-I, J = 6.6Hz, -0-CH2-), 3.87 (s, 3H, - OCH3), 2.88 (s, 3H,
-NCH3), 1.92-1.75 (m, 2H, -0-CH2-CH2-CH2-?1,65~1.46 (m, 2I-l, -0-CH2- CH2-CH2-), 1.12-0.98 (m,
3H. -CH3); LC-MS (m/z) 407.9 (M+1). 10 Exa
4-[(4-methoxyphenyl)amino]-6-(methylcarbamdyl)qtinolhig-39 carboxylate. (Intermediary product)

Ethyl 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-carboxylate (0.2 g)
was stirred with LiOH (85.5 mg) in 6 mL of MeOH : THF : HyO (2:2:2) overnight. The reaction
mixture was concentrated and the aqueous layer was washed with ethyl acetate. The aqueous

15 layers were collected and acidified with aqueous HCI and the precipitate formed was filtered and
dried to give 0.142 g (60%) of 4-[(4-methoxyphenylamino]-6-(methylcarbamoyl)-quinoline-3-
carboxylic acid. "H NMR (300 MHz, CDs;0D) 8 9.05 (s, 1H, aromatic), 8.20 (s, 1H, 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).

20

Example 5: Butyl 4-[(4-methoxyphenyl)amino}-6-(methylcarbamoyl)quinoline-3-

carboxylate. (Intermediary product)

To a suspension of 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)-quinoline-3-

25 carboxylic acid (0.1 g in dichloromethane EDCHCI (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



To a suspension of 0.1 g of 4-[(4-methoxyphenyDamino]-6-(methylcarbamoyl)-quinoline- 15
3-carboxylic acid in dichloromethane EDC.HC1 (1-¢thy1-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride, 0.161 g), HOBt (N-hydroxybenzotriazole, 0.042 g), DMAP (4-dimethylaminopyridine,
0.17 g) and 20 mL of methanol were added and the reaction mixture was stirred at room temperature
for 3 h. MitEitERHed Bis e ik ppothisTastorerfixtl rewasididractedsoncéntratiéd sndtinediouer

anhydroyg.sadiym.guliaieda.af %’g&@%égdrﬁ%%[iégs%o 1'&1%\/%1811 et% g %?&)gdb%ec %I‘lfjlgg: prod-

chromatography to afford 0.062g (60%)
methoxyisheiytiamndper(metfipithsberhoy) ghinoltecBphyboxslfial 105N KMER/430618) dE bORICE3) 8

11.51 ( 7.23
2, B e S L SR CH IR ST v,
2.92 (s @HCm@HQ)SzL(&m (N/2)) 383 lg(eMH%L) aﬁﬁrﬁﬁmﬁ;@m téstélinteR®if HesayomaticT,M9As8ay was
conduct v y (Burli nla U |f teqr ere obtained from academic
and comﬁ%gcﬁg%%rcg%o%?ggg@- % 1 afnaé %@d%vigr‘i 3%&%%%8%% agé(%e@fg ources
as recophfflﬁaﬁﬂ{somuﬁaprbteﬁr@((h,éféxtﬁéb@[ﬁ&a} do«tm(m)zmgf A&mdamztap@ha@bf(@lm@
develop, integrinss e thr S rot re successt

labeled ?ﬁfﬁgnﬁa%gr ge beI pré? Olllrﬁ8 rati?o9 gof %?#Wogsecl?{ﬁ E’ej?ébel §’p?ro%5:i w@l’ﬁhgglb @aﬂ@%ﬁ
alphavbedsY pfotiucedBA8KgrotiHd-SHE; (cEebittichanmomie Gendnation) signals. They also produced
copformational change signals upon exposure 5 to GRGDSP (RGD-peptide, a fibronectin-derived

peptide Gly-Arg-Gly-Asp-Ser-Pro). The peptide was added at 400 tM and signal changes were
immediate (Pigamly 6: Mesty EkdMpletherapheesiheuiaig doatnd O jilvanhithnibel Jghiletqrateins for 20

minutgs ﬁggﬁg&t'ﬁ@#%%@?’qﬁ% O_ RM) to stimulate t_he protein anc_i to test each compou_nd

for inhibition. TOExample 4 prevente -induced conformational change in alpha-5-beta-1 and is
there- fore an effective inhibitor of RGD-indugéthcenfarmational change. On the other hand, Example
4 had no effect on alpha-v-beta-3, as a conforma change in the protein was evident (Figure 2).
0 NH ©
\N N O/
H

g
N

To a suspension of 0.1 g of 4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)-quinoline-
I5  3-carboxylic acid in dichloromethane EDC.HCI (1-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride, 0.161 g), HOBt (N-hydroxybenzotriazole, 0.042 2),
DMAP (4-dimethylaminopyridine, 0.17 g) and 20 mL of methanol were added and the reaction
mixture was stirred at room temperature for 3 h. After aqueous work up, the reaction mixture
was extracted, concentrated and dried over anhydrous sodium sulfate to afford the crude product
20 which was later purified by column chromatography to afford 0.062g (60%) 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, -OCH 3),
3.90 (s, 3H, -OCHs), 2.92 (s, 3H, -NCHj3); LC-MS (m/z) 365.9 (M+1).
25
Biolegical 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

30 obtained from academic sources as recombinant, soluble proteins (the extracellular domain).



Tumor xenograft model 15Female 6-week-old SCID mice were used for tumor studies. Approximately
106 human Calu-6 lung cancer cells growing in logggithmic phase were harvested and resuspended in
media, and a single cell solution in a volume of 100 ml was implanted subcutaneously at the right flank
of each animal. 10 mice were used in the treated gé(t)ups and 10 mice were used in the control groups.

Systemic treduffapiasg eslireirnitralich lovsrjdtiBireninh Wihapnidvi 49 erchenides shre petive
substarte&é?@@&&iﬁa%%@s&mmh%éw%H%ﬁ%%fia 25 PHRANMMB ard £antipdeg.once
(0]

daily for a total of 17 days. Visible tumors were present dagﬁ -10 after implantation. Primary tumors

were méistiedlahtiedigiaiceatipaiebanbgialaayd mMahssdaduprefursd hadwernd sl fiatsecapdording

to th_e Tq{ﬁ}ﬁlﬁiié%ﬂéﬁﬁdﬂ §h§1&is@-‘§ﬁe§5afﬁpﬁf6%@c@<@£ﬁ%%ﬂa¥¥%ﬁ9ﬁm%§t£ (ivpBpd ure
administration, 2 mg/kg/ ay) to the mice, which showed convincing results 25 for the effectiveness of

thecontpdeRE It & {hgueay-deatred P RIB G of trkBr vhiamerwin 5256 fsPoral
treatmenyaqdsidedar Botrpaimentibecompasd ot theioypntion fias great anti-tumor effect. The

compound of the invention also inhibits angiogenesis Sﬂnificamly in both groups. Laser induced

mouse eve MEdél FBomaki¢ Roaaneiarkpiécd, 31dAB, HhhiBitduthiel doxdod Proiaataiase sl aienigsization)
growth fcaye,siamificathnwithaigdo somprred with cReralaviierBiven esally: akel malkeidaydFigure

4 and Figure 5). This laser-induced model of CNV is a highly reproducible model that mimics many
featured lQ‘E‘i‘%’\?-occurring in the wet form of age-related macular degeneration (AMD), the leading

cayse of blindpgss i 4heLIdary R @D Gt Bbnd campamnchel fermalanh) 1) and is there-

fore an effective inhibitor of RGD-induced conformational change. On the other hand, Example
4 had no effect on alpha-v-beta-3, as a conformational change in the protein was evident (Figure
2).

Tumor xenograft model

15 Female 6-week-old SCID mice were used for tumor studies. Approximately 10® human
Calu-6 lung cancer cells growing in logarithmic phase were harvested and resuspended in media,
and a single cell solution in a volume of 100 ml was implanted subcutaneously at the right flank
of each animal. 10 mice were used in the treated groups and 10 mice were used in the control
groups. Systemic treaiment by oral administration or iv injections with either 100 ul of vehicle or

20 active substance (25 mg/kg/day) was begun when tumors reached a size of 300 mm”® and contin-
ued once daily for a total of 17 days. Visible tumors were present day 5-10 after implantation.
Primary tumors were measured with digital calipers on the days indicated. Tumor volumes were
calculated according to the formula: Length x width” x 0.52 as reported. Example 4 was adminis-
trated (iv and oral administration, 25 mg/kg/day) to the mice, which showed convincing results

25  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 eve model

30 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 degencration (AMD),

the leading cause of blindness in the elderly.



wherein n=0, 1 or 2; 10RI and R2 are independently selected from hydrogen, saturated or
unsaturated, branched or unbranched Ci.10 alkyl op§3.12 cycloalkyt, and substituted or
non-substituted phenyl or benzyl; R3 is hydrogen; 15R4 is substituted or non-substituted C6-C10 aryl
or C1-C9 heteroaryl wherein the heteroa- toms independently are selected from N. 0 and S; or
substituted or non-substituted mono- or bicyclic CZLA&ytboalkyl or C1-C9 heterocyclyl wherein the
heteroatoms are independently selected from N, 0 and S; and pharmaceutically acceptable salts
thereof. 20 2. A compound according to claim 1, wherein Rl and R2 are independently selected

from hydrogeh, & Torafkyiahel G8ngudycloalky!. 3. A compound according to claim 1, wherein R1
and R2 are independently selected from 25hydrogen and C14 alkyl. 21 5. A compound
according to any one of the claims 1-4, wherein RI isTH.
o [Few o
1 3
R R
N X" o
2
R 7
N
3 @)
wherein
n=10,1o0r2;
10 R! and R? are independently selected from hydrogen, saturated or unsaturated, branched or

unbranched Cy_yg alkyl or Cy.12 cycloalkyl, and substituted or non-substituted phenyl or benzyt;
R} is hydrogen;

15 R* is substituted or non-substituted Cs-Cig aryl or C;-Cs heteroaryl wherein the heteroa-
toms independently are selected from N, O and S; or substituted or non-substituted mono- or
bicyclic Cs.12 cycloalkyl or Ci-Cy heterocyclyl wherein the heteroatoms are independently se-
lected from N, O and S;

and pharmaceutically acceptable salts thereof,
20
2. A compound according to claim 1, wherein R' and R? are independently selected from

hydrogen, C;.4 alky! and Cs4 cycloalkyl.

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

25  hydrogen and C;.4 alkyl.

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

hydrogen and methyl.



6. A compound according to any one of the claims 1-5, wherein R4 is substituted or unsub5stituted
phenyl. 7. A compound according to any onepf the claims 1-6, wherein n= 0. 8. A
compound according to claim 1 which is: 10 OH
6-(methylcarbamoy1)-4-[(4-methylphenypamino]quinoline-3-carboxylic ac]c! ;
4-[(4-methoxypHeRYMRRHIAS REOREE Ay a0 O Hiaridmives 3 -damasipie Beig Hr a pharmaceutically
acceptable salt thereof. 5 9. A compound according to any one of the claims 1-8 or a
pharmaceutically acceptable salt thereof, for use in therapy. 10. A pharmaceutical composition
comprising a therapeutically effective amount of a com10pound according to any of the claims 1-8, or

a pharmaceicalby ackenipble salh e asl ARd Aleastiane PharmaceUieal AsaRRIARE GGipient
5  stituted phenyl.

7. A compound according to any one of the claims 1-6, wherein n= 0.

8. A compound according to claim 1 which is:

o:‘NHo

l\ OH
-

10 N
6-(methylcarbamoyl)-4-[(4-methylphenyl )amino Jquinoline-3-carboxylic acid;

o



11. A pharmaceutical composition according to clai;m 10, comprising at least one further,
pharmaceutically active compound. 15  12. A phifaceutical composition according to claim 11,
wherein the further, pharmaceutically active compound has an anti-tumor activity. 13. Use of a
compound according to any one of claims 1-8, or a pharmaceutically acceptable 20salt thereof, for the
manufacturing of abmelcament for the treatment of a disorder selected 23 from cancer, diabetic
retinopathy, age- Tela acular degeneration, inflammation, stroke, ischemic myocardium,
atherosclerosis, mac aand psoriasis.

HN = OH
| w
4-[(4-methoxyphenyl)amino]-6-(methylcarbamoyl)quinoline-3-carboxylic acid,

or a pharmaceutically acceptable salt thereof.

9. A compound according to any one of the claims 1-8 or a pharmaceutically acceptable salt

thereof, for use in therapy.

10. A pharmaceutical composition comprising a therapeutically effective amount of a com-
10 pound according to any of the claims 1-8, or a pharmaceuticaily acceptable salt thereof, and at least

one pharmaceutically acceptable excipient.

11. A pharmaceutical composition according to claim 10, comprising at least one further,
pharmaceutically active compound.
15
12. A pharmaceutical composition according to claim 11, wherein the further, pharmaceutically

active compound has an anti-tumor activity.

13. Use of a compound according to any one of claims 1-8, or a pharmaceutically acceptable

20 salt thereof, for fhe manufacturing of a medicament for the treatment of & disorder selected



from cancer, diabetic retinopathy, age-related macular degeneration, inflammation,

stroke, ischemic myocardium, atherosclerosis, macular edema and psoriasis.



