QUI NAZCLI NE DERI VATI VES BACKGROUND Angi ogenesi s is a physiol ogi cal
process of growi ng new bl ood vessels from pre-existing vessels. It takes
pl ace i n wohe@/3mp7subj ect to heal wounds, i.e., restoripag/iBkéomdshit ow to
tissues after injury or insult. Excessi ve angi ogenesi s may be
triggered by certain pathol ogical conditions such as cancer, age-related
macul ar degeneration, and chronic inflamatory di sease. As a result, new
bl ood vessel s feed di seased ti ssues and destroy normal tissues. |In cancer,
new bl ood vessels al so al | SWINABPLENEIDERIY ABYd e into the circul ation and
10l odge i n other organs. Vascul ar endothelial growh factor (VEGF), a
honodi meric glycoprotein, and itga§e6RbND © 9 . kinase insert domain
receptor (KDR), constitute an i n%értant bangl ogeni ¢ pat hway. Studi es have
shown that inhibition of KDR resulted in endothelial cell apoptosis and,

t hus, suppr essisgiogncsisgh agbyraslogicalguecase bl gromingl sy blepd veselstironp000; 117:

281. KDR inhibitors are therefore patential.c idates for treating an
2ng ogeneBle g Suhy JbRRET SRR MicRRHArY Gl ey FS8HAEE"0n ¢ ne

di scover yblobatlox ouishes aétr @firpdzflsiihe conpounds inhibit the activity of
KDR. 200ne aspect of this invention relates to quinazoline conpounds of the
fol | owi ng f or mEKeesgiyy angiogenesis may be triggered by certain pathological conditions

such as cancer, age-related macular degeneration, and chronic inflammatory disease.

As a result, new blood vessels feed diseased tissues and destroy normal tissues. In

cancer, new blood vessels also allow tumor cells to escape into the circulation and

10 lodge in other organs.
Vascular endothelial growth factor (VEGF), a homodimeric glycoprotein, and

its receptors, e.g., kinase insert domain receptor (KDR), constitute an important

angiogenic pathway. Studies have shown that inhibition of KDR resulted in

endothelial cell apoptosis and, thus, suppression of angiogenesis. See Rubin M.

15 Tuder, Chest, 2000; 117: 281. KDR inhibitors are therefore potential candidates for

treating an angiogenesis-related disorder.

SUMMARY
This invention is based on the discovery that a number of quinazoline
compounds inhibit the activity of KDR.
20 One aspect of this invention relates to quinazoline compounds of the following
formula (I):
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in which each of Ry, Ry R3, R4, Rs, Rs, R7, Rg Ro, and Ry, independently, is H, halo,

6

nitro, amino, cyano, hydroxy, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
1



(1), in which each of Rl, R2, R3, R4, Rs, Rs, R7, Rs, R9, and R10,

i ndependently, is H halo, nitro, am no, cyano, hydroxy, alkyl, alkenyl,

al kynyl , woyebgy/sym®roal kyl , het erocycl oal kyl, het er oaryl pcaluseoop/j043tkyl t hi o,

al kyl car bonyl , carboxy, al koxycarbonyl, carbonyl am no, sulfonyl am no,

am nocar bonyl, or am nosulfonyl, or R3 and R4, together with the carbon

atons to which they are attached, forma 4- to 7- nenbered saturated,

unsaturated, or aromatic ring, optlonally containing 1-3 hetero 5 atons

sel ected heteipcxglogkelnbctgoanylatkaxy, slkylhio Nrkylggrbemilrcardaxy, H, al kyl, al kenyl ,

al kynyl I [ Y. r k r honyl ,

al koxycar%1 Wa%@ %Lu]%{%laa %@§%&la%§lsl€’lafr% (%trt?oélg'ﬁ%amn%ﬁ %n A()EN The

above- desgy ai@cem,ct@gmmwﬂl ﬂhayaﬂbaﬂetomeomhldmhey ofe alttbﬁleﬁpfoln@vw mgoﬁeatures: X

is 0, NH or R7 C(0) NRaRb, each of i ndependent |y,

10bei ng Hmea}bﬁgﬂd Sa@r%%wsa%nat@yn% arowgw rm%f@ﬂ@%ﬂ&’;ﬂom%%#ﬁcliﬁ‘éffreal kyl, or

het eroary r t Rer. t esent a 3-8
21 Y hornRlscf3eteB RSN, ga‘ﬂg% Rels Mgt Br NR%%%E@?E% %199? afk@%

menbered ring containing I-3 heteroatons thyl); or
each of Ralkanyl, 841 icgclablkpl ficttcgelpalkpl harphryl| akydoebsybsdtoxytarbbeylabove

conpounds eac f and. i nde de tI , alkyl (e.g., nethyl), or
cycloalkyWﬂ1306%035%W65W88§ﬂ$ny18 2 (3gh§yl" herein refers to a

straight or b_r@ﬁ@mem@é@&arceﬁ@ouﬁdg%@}ﬁuv%néoﬂ-ﬁlo@@mﬁ@f(ﬁrom Exanpl es of
al kyl groups include, but are not limted to, nethyl, ethyl, n-propyl,

i - propyl, featusest: Y is Q, Nt orIN-CohdR¢ lsbtﬁ((j)I)NREIRhe e@(élerlRaahii(Bxymdﬂ@héﬂElyt 0 an
-0-al al ken e refers traight or
or anciiba” R Sk abbafsl S fohavoRast BrbPas el e iabente eranp! es
of al kenyR, gidRRSogdMed thdd thOHitroRER afdd, réprégehﬁasigqmerﬁbé}ydl ring cHitQReRy! , and

2- but enyl . e term"al kynyl" herein refers to a 10 straight or

br anched Wdreé%%tb@lﬁ, Resntial (- agmetheDoer eash ef E@a@¢RplSé1ﬂtﬁ¥ﬁd§g Exanpl es of
| kynyl t d t d
o bty TR S b e B coblBUh kb pe R ING, indep BIRAYDAS 57

bi cyclic, HldkybaqpQﬁahybgyabbbamyb@n;bpdbpﬁgybysten1mhereln each ring may
have 1 to 4 substituents | es of aryl groups include, but are not

limtéd to, phéhweﬂnnakm h@qrelné?faméﬁtaﬁﬁa@éh% branched hydrocarbp t er m
"cycl oal kyliaih g e EOaEEHb@n SBh" @&aﬂgl%gqu&%rah YinH3AHE & aked: f kaﬁﬁkac 30

hydr ocar bon gro ving 3 to 12 ¢ ons cycl oa gr oups
i ncl ude, to, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, and #-butyl. The term alkoxy”

refers to an -O-alkyl.

The term “alkenyl” herein refers to a Cy,. 1 straight or branched hydrocarbon,

20  containing one or more C=C double bonds. Examples of alkenyl groups include, but
are not limited to, vinyl, 2-propenyl, and 2-butenyl.

The term “alkynyl” herein refers to a C,_y straight or branched hydrocarbon,
containing one or more C=C triple bonds. Examples of alkynyl groups include, but
are not limited to, ethynyl, 2-propynyl, and 2-butynyl.

25 The term “aryl” refers to a 6-carbon monocyclic, 10-carbon bicyclic, 14-
carbon tricyclic aromatic ring system wherein each ring may have 1 to 4 substituents.
Examples of aryl groups include, but are not limited to, phenyl, naphthyl, and
anthracenyl.

The term “cycloalkyl” refers to a saturated and partially unsaturated cyclic

30  hydrocarbon group having 3 to 12 carbons. Examples of cycloalkyl groups include,



but are not limted to, cyclopropyl, cyclobutyl, cyclopentyl,

cycl opentenyl, cycl ohexyl, cycl ohexenyl, cycloheptyl, and cycl ooctyl.

The termwberersamyl" refers to an aromati c 5-8 nenber esCraso@yoizg7 8- 12
menbered bicyclic, or 11-14 menbered tricyclic ring system having one or
nore Sheteroatons (such as 0, N, or S). Exanples of heteroaryl groups

i nclude pyridyl, furyl, imdazolyl, benzinidazolyl pyrinidinyl, t hi enyl
qui nol i nyl, indolyl, and thiazolyl. The term" heteroaralkyl refers to an
al kyl gr oby ase beftlimiieda. sclaprepyhetyelobuiy cygloemsyl. Trropeatamyl,

"hEterOCng&@m?%'Cy&Sﬁ%f&%zaﬁgﬁggﬁﬁggpﬁ&ago%Yﬁ menbered 10 nonocyclic, 8-12

menber ed cycC Cyclt¢ ring system having one or
mor e het er oat oMic {BmCihcREoadyl” NifeBrnto &) aromatiopl&menibehrdingsmocyclcn8liRy! gr oups
include, but are not Iimted to, piperazjnyl, pyrrolidinyl, dioxanyl,

mor p hoI i nmembamﬂl higicHafrdrl ormemysred Pwe%eyg: PSR PRVIRR AN MOacchar i de

ring, ﬁgﬁg , Kk
heterocyc %tg I% , ar;]laf%lctg\%eorrogr gfw&% fi%; kg?f/gﬁ)lu ?lﬁg%{{gg Krel(riell n incl ude
bot h subsﬁnphhndhaﬂﬂlhﬁ&thEZMyhegﬁmmheﬁgé&myEnanpheﬁ,ﬁﬂogmhmﬂltuents

i nclude, RQut are Iunlted to, . hal o, hydroxyl, ani no, apo, nitro,

or capt o, Tl 2B sy MeleiraB ededuegt bk at0Rir VAR 1 Car bony!
car bam dopcERyaRARYdup. car boxyl, thioureido, thiocyanato, sulfonam do, alkyl,
al kenyl, aIkynyI Pk yl oxy, het eroaryl, cycl oal kyl, heterocycl oal kyl ,
in which al kyl Th@&amK?éntptocyalbkejc-mylrefeaa ﬂoyilrmnyronmtiw SH@wﬁwr yl cycl oal kyl ,
and hq i nazol i

erocycl o further .sub i.ne
Compoithas BEeeRT ben AUt R G s e hared el Py S SRR RS <o
sol vate, ghagloPnedMetbrodtdmapkh 620! ¥, OI@amaﬁﬁ)lﬁfofﬂ@@r&@m@H&@ﬂ@o%s this
invention are shown bel ow
include, but are not limited to, piperazinyl, pyrrolidinyl, dioxanyl, morpholinyl, and
tetrahydrofuranyl. Heterocycloalkyl can be a saccharide ring, e.g., glucosyl.
Alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and
15 alkoxy mentioned herein include both substituted and unsubstituted moieties.
Examples of substituents include, but are not limited to, halo, hydroxyl, amino, cyano,
nitro, mercapto, alkoxycarbonyl, amido, carboxy, alkanesulfonyl, alkylcarbonyl,
carbamido, carbamyl, carboxyl, thioureido, thiocyanato, sulfonamido, alkyl, alkenyl,
alkynyl, alkyloxy, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, in which alkyl,
20  alkenyl, alkynyl, alkyloxy, aryl, heteroaryl cycloalkyl, and heterocycloalkyl may
further substituted.
The quinazoline compounds described above include their pharmaceutically

acceptable salts, solvate, and prodrug, if applicable.

Examples of the compounds of this invention are shown below:
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[0/ Y7. NHNH NH O 25 Anot her aspect of this invention
relates to a nmethod of inhibiting angi ogenesis by admnistrating to a
subj ect iwoOneed3rtser eof an effective anobunt of a qui nazeCrns2@omgsund of
formula (1) as described above.
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Yet another aspect of this invention relates to a nethod of treating an
5angi ogenesi s-rel ated di sorder (e.g., cancer, age-related macul a

degener atworzpodar37mfr oni ¢ i nfl ammat ory di sease). The net irau/USp@l0ak387

adm nistering to a subject having an angi ogenesi s-rel ated di sorder an
effective anount of one or nore of the quinazoline conpounds of this

i nvention. Exanples of cancer include, but are not limted to, lung cancer,
col on cancer, breast cancer, ovarian cancer, prostate cancer, 10stonmach
cancer, ki dneyAaatieeaspestiofélris snisaieon rofitesita agagibed of ipbibdingameagenaesid

| eukem a. ; Ex | o) e niLc.infl ry. g incl u t are not
limted tB?’ R 1s§1$amt%§% Borgg%é%lcé Ilﬂ %iteéi gggs{g&?asn uc Cﬁgg %ﬁ%ﬁnﬁ 'Og g&luglglzaoslgl%and

ul cer at i veoraphunidiof fornihedras ddsdried dboivé.i s, | upus, psoriasis, and diabetes
mellitus. Also within the scope of this invention are (1) a conposition
cont ai ni ng one Y&§F anpsheigpreche! isd N RtAR FYRENE LBRPOHREEHBEA bed above and

a pharmac %ﬁ%{)geg:eéiy-r th& B{sﬂ'ﬂie? (ég%f égd:n%r, %%re'ﬁﬁ@d folcdld ﬁa eiélgﬁti

. , O
angi ogene ated di sorder , S cancer or -related nmacul ar
degener at clooniconflahmetoryg disedst arifetoetiiod inskalse) dmindtdrie tosasultctone or nore

of the qujnazoline.conpaunds r the magufacture of. a nedi canent for
treating l‘%Vén%jF%%%%eﬁe%ﬂﬂ%teéig’cS% cEa PHEHNC GMONBT Y BRBEEIREH B of t he

i nvent i ongaihe ok chbRbbihdsdf iSindesdn. Haip QIreWhccAMaIdef Bt £, 0bj ects
and advantages of the invention will be apparent fromthe description and

from the bmafiedto, DETRANLEDDHESGRICET bARSIABTE, epirinazaliden@restipoantds of this
invent%on can be s%a%p si zed from comme abl e st mat eri al s

1 to ¢ y caneet, Jiver er fKnPl alaI %era}ééai Ic & SALS ien a
by et hod S STEFT CUHRBAT T AT S0 Te R8T SO GFT) MEEME1 el ow
one can CEMﬂhgleﬁ_oﬁéhrbﬁb li €l fnra B @sdidén M PhdeNButdes hytatmivel toi t h a benzof uran
conmpound to obtain a conpound of this invention. . .
inflammatory bowel disease (such as Crohn’s disease and ulcerative colitis),
rheumatoid arthritis, lupus, psoriasis, and diabetes mellitus.
Also within the scope of this invention are (1) a composition containing one or
15 more of the quinazoline compounds described above and a pharmaceutically
acceptable carrier for use in treating an angiogenesis-related disorder (e.g., such
cancer or age-related macular degeneration, or chronic inflammatory disease) and (2)
use of one or more of the quinazoline compounds for the manufacture of a
medicament for treating the disorder.
20 The details of one or more embodiments of the invention are set forth in the

description below. Other features, objects and advantages of the invention will be

apparent from the description and from the claims.

DETAILED DESCRIPTION
25 The quinazoline compounds of this invention can be synthesized from
commercially available starting materials by methods well known in the art. For
example, as shown in scheme 1 below, one can couple a suitable 4-chloro-quinazoline

derivative with a benzofuran compound to obtain a compound of this invention.



WO 2009/ 137797PCT/ US2009/ 043347 Schene 1 Zis Nor GCNXis 0, S, NH, or
NCH3R2 The conpound thus obtai ned can be further nodified at

t heir perwpheel37®7positi ons to provi de ot her conpounds Pofi/ushéos/ou3seent i on.
Synthetic chem stry transformati ons useful in synthesizing desirable

gui nazol i ne conpounds are described, for exanple, in R Larock,

Conpr ehensi ve Organi ¢ Transformati ons, VCH Publishers (1989); T.W G eene
and P.GM Wits, Protective Goups in Oganic Synthesis, 3'' Ed., John
Wley and Sons (1999); L. 10 Fieser and M Fieser, Fieser and Fieser's
Reagent s for Egﬁgh 1Synthesis, John Wley and Sons (1994); and L.

Paquett e, ncycl opedi a of Reagents for Organic Synthesis, John Wl ey
and Sons (1995) and subsequent editions thereof Bef ore use, the
conmpounds can be purified by colum chronat ography, high performance |iquid
chromat ography, crystallization, or other suitable hgds. 15The

qui nazol i ne conpOU%d ~of t hi sRi ngenti on, when cont ad M th KDR, inhibit

this receptor's% cLive dnoys SRGunt 0f R, 0RE rdmore of these

conpounds can &éﬁoreH ecd~¢ 0 | nhi bit angi siss and treat a subject
havi ng an angi ogenesi s-rt el at eé,di sorder. The E Laqqeffective anount "
refers to the anbunt of a quinazoline Pl !

ZisNorC-CN Xis O, §, NH, or NCH; 2

The compound thus obtained can be further modified at their peripheral
5  positions to provide other compounds of this invention.

Synthetic chemistry transformations useful in synthesizing desirable
quinazoline compounds are described, for example, in R. Larock, Comprehensive
Organic Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 3" Ed., John Wiley and Sons (1999); L.

10  Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley
and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic
Synthesis, John Wiley and Sons (1995) and subsequent editions thereof.

Before use, the compounds can be purified by column chromatography, high
performance liquid chromatography, crystallization, or other suitable methods.

15 The quinazoline compounds of this invention, when contacting with KDR,
inhibit this receptor’s activity. An effective amount of one or more of these
compounds can be therefore used to inhibit angiogenesis and treat a subject having an
angiogenesis-related disorder.

The term “an effective amount” refers to the amount of a quinazoline

20  compound that is required to confer the intended effect in the subject. Effective
amounts may vary, as recognized by those skilled in the art, depending on route of
administration, excipient usage, and the possibility of co-usage with other agents.

The term “treating” refers to administering one or more of the above-described
quinazoline compounds to a subject that has an angiogenesis-related disorder, or has a

25  symptom of the disorder, or has a predisposition toward the disorder, with the purpose



20compound that is required to confer the intended effect in the subject.
Ef fective anounts nmay vary, as recogni zed by those skilled in the art,
dependi ngworzoevost®7of admi ni strati on, excipient usage, &au/ush@9opasss? bility
of co-usage with other agents. The term"treating"” refers to adm nistering
one or nore of the above-described qui nazoline conmpounds to a subject that
has an angi ogenesi s-rel ated di sorder, or has a 25synptom of the disorder,

or has a predisposition toward the dlsorder wi th the purpo to cure,
heal , al | &vguae.dicak allgvaate relaweealterrr@mdy amghierdto Ampey i ‘mefg’@btheor af fect the
di sorder, £ Lt oward the

di sor der . dlSQI%GF ¥}Spj§y Cﬁg 8% trﬂ% d%o?c? lae 18’Jed15€c?sﬂ%n t?)vv%pcptﬁa g%sﬁgde%.ne or more

of the qui nazollb @mcammd&o@fa ctomlﬁasin@melabmgr@neaﬂmb& eftiht quistied orally,
parenterally, by i nhal ati on 5sp . or via an inplanted reservoir. The term
"par ent er §PMPYYT agéauw@?f@itwnu 48 |b9 aé@ng%réépéﬁ#léfon?gentﬁﬁa&ly,&wp%@%

| T aVenOYsy TP LLARIARN A el 5iRATE ChhAparch BT ARV L8 hetkin hplasynovi al

intraster i ntrat |ntra esi ona Intracranial injection or

i nfusion sﬂmhmnqmmsmtrm‘utme@hs aoinpesods, ortracanciar, mlttytamcallaf ynteactepslabl e
dosage forminclu i. but. 10not limted t abl ets, capsul es, emnul sions
and aqueol{rAS O E s fgerngl; uha F%n’éltraﬁé‘og 14} 1I8Ff’§rant% ‘fﬂ%‘ Ysed carriers

for tabl ehﬁ‘ugl&g{eggﬁ I@ct ose and corn starch. Lubricating agents, such as
nmagnesi um st ear at e, are al so typically added to tablets. For oral
admi ni str atl onAnrpral coapssitien tar by anysehlly a@hepﬁabhtd@sag@dbunl@ldhahmg)@et and dri ed

corn arc Whe us suspensi,ons or, enul si ons are m ni stered orall
t he % not limite (P to, t%HFe?s capsulseg enmulsions and agqueous suspensmns ?11sper51ons anc? Y,

solutions. Commonly used carriers for tablets include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also typically added to tablets.
For oral administration in a capsule form, useful diluents include lactose and dried
corn starch. When aqueous suspensions or emulsions are administered orally, the

15 active ingredient can be suspended or dissolved in an oily phase combined with
emulsifying or suspending agents. If desired, certain sweetening, flavoring, or
coloring agents can be added.

A sterile injectable composition (e.g., aqueous or oleaginous suspension) can

be formulated according to techniques known in the art using suitable dispersing or

20  wetting agents (such as, for example, Tween 80) and suspending agents. The sterile
injectable preparation can also be a sterile injectable solution or suspension in a non-
toxic parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that can be employed are
mannitol, water, Ringer’s solution and isotonic sodium chloride solution. In addition,

25  sterile, fixed oils are conventionally employed as a solvent or suspending medium
(e.g., synthetic mono- or di-glycerides). Fatty acids, such as oleic acid and its
glyceride derivatives are useful in the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or suspensions can also contain a

30 long-chain alcohol diluent or dispersant, or carboxymethyl cellulose or similar

dispersing agents.



15 active ingredient can be suspended or dissolved in an oily phase

combi ned Wi th emul sifying or suspending agents. If desired, certain

sweet eni g 2009307 Ng, or col oring agents can be added. PCT/US2004/0833@T i | e

i njectable conmposition (e.g., aqueous or ol eagi nous suspensi on) can be
formul ated according to techni ques known in the art using suitable

di spersing or 20 wetting agents (such as, for exanple, Tween 80) and
suspendi ng agents. The sterile |njectable preparation can also be a sterile
i nj ectabl e sol 40 1@1Fﬁl@ir0n§i9§ﬁ>@ﬁ1§1|0@ san he aren@md ageoxding ﬁateélfhnl@wlwg}l accept abl e

dil uent o Ié YnStg% art 0? hs‘%sn%@gut%al % ﬁ&% 5.'111(1 A %bﬂer})r%%a]%ed ? ?ur%l%% ?n : Armng

the accep a %8 [Veh can dar & anni t o

wat er, R pgik, anslolidg |b@ﬁ|zyaamoh($1air©ﬂ1ee sl e et adivicsl @bs@ptidd Pdmokdis
addltlon 25sterile, fixed Qils are conventlonally enp@éged as a solvent or
suspendi n ?Pé’ﬁ?‘i?n‘?l??é’a&ablh%ﬂtl%ﬁféo% A/ opthey; Joer§Bg ty aci ds,

such asg 05 H%Emﬁﬂnﬂﬁﬁﬁﬁs gl yceri de derlvatlves are useful in the
preparatio I njecta as are natural pharmaceutically-acceptable

oils, such as AHDMEMthm@mnoasmmbeﬁnhumnapmdbambﬁoﬂnx@hmﬂ@mpolyoxyethylated

versions. These oil | u or suspensi ons can al so, cont

301 ong- chainmstaghéie i éélﬁenﬁlsﬁamegﬂpﬁr ﬂ*ﬁrfpmpawﬂeamf YAy 20EI | ul ose or
simlar dhﬁlﬁ’&élsdll@gwﬁﬁ@?éu%latum (white s&@ phﬂ&ﬁﬁb%ﬂaf?&heﬁ%ﬁﬂﬁ%& bepilgan be
prepared according to techniques well known in the art of pharnaceuti cal

f or nul at i emmahthtcand gh pméﬁmalraed/eglt @bblmls @@temh@tacm)e Thempefoyredhg benzyl

al coh or_other suitable vativ abs tion pr e t o enhance
bi oaval | aBt TR P ErBBRIRINS et AapRLB B RURRS BPTigkSner oi ng
Sagents KR@wecthrts hitPardtiokidaftstidi 48 b&MBRAS hd Wl 694 RR 1ﬁ@aﬂ1ﬂg®bﬁﬂ obn form
of oil, cream lotion, ointnent and the |like. Suitable carriers for the

conposi ti HAgiienes, tciesivedy eh ddifianadly., Hﬂnﬁéelémal@rsm%raﬂmpn@ns@ﬁ psydeum (white soft
paraffin) erano?Q&: Hl ﬂescqufn@alffgﬁulg{lon%l |E§(’arnples of such enhancers can be found in

U.S. Patents 3,989,816 and 4,444,762. Creams are preferably formulated from a

15 mixture of mineral oil, self-emulsifying beeswax and water in which mixture the
active ingredient, dissolved in a small amount of an oil, such as almond oil, is
admixed. An example of such a cream is one which includes about 40 parts water,
about 20 parts beeswax, about 40 parts mineral oil and about 1 part almond oil.
Ointments may be formulated by mixing a solution of the active ingredient in a

20  vegetable oil, such as almond oil, with warm soft paraffin and allowing the mixture to
cool. An example of such an ointment is one which includes about 30% by weight
almond and about 70% by weight white soft paraffin.

A carrier in a pharmaceutical composition must be “acceptable” in the sense
that it is compatible with active ingredients of the formulation (and preferably,

25  capable of stabilizing it) and not deleterious to the subject to be treated. For example,
solubilizing agents, such as cyclodextrins (which form specific, more soluble
complexes with one or more of active quinazoline compounds of the extract), can be
utilized as pharmaceutical excipients for delivery of the active ingredients. Examples
of other carriers include colloidal silicon dioxide, magnesium stearate, cellulose,

30  sodium lauryl sulfate, and D&C Yellow # 10.



animal fats and high nol ecul ar wei ght al cohols (greater than Cl2). The
preferred 10carriers are those in which the active ingredient is sol uble.
Ermul si fi ewe,2080@bi97i zers, humectants and anti oxi dants megTAaiSs@9lbe3ssncl uded
as well as agents inparting color or fragrance, if desired. Additionally,
transdermal penetrati on enhancers nmay be enployed in these topical
formul ati ons. Exanpl es of such enhancers can be found in U S. Patents
3,989, 816 and 4, 444,762. Creans are preferably fornulated froma 15 m xture
of mneral oil Sudil¢ reip 855y e isesshinprghaingsiesvalyptamhic eigeex efir e t he

: : i i l. | I . 1t . 0j | I d
active | e e SPANEA 0 o SOl iR She Al or R g as & o

oil, is adm Xed:. creami1s i ncl'udes about 40
parts wat @hibifilioth a2vipasit SEGEe Thaxompb@ids cd4f fupeict Be sxaneined foviis and about 1
part alnond oil. O ntnments may be fornul ated by mixing a solution of the

active i ngificaneinttroaingan engjegdetrdated disoulge By dsviyr AR dior SXelR: war m sof t

paraffin A I X con0 > i nt ment
R B e B D 2 e

whi t e sof anday thefapoutic effects abe than ncessddn Basghen thecewults,cal appoppiasi t i on nust
be "acceptable" in tge sense .t hat it%%ﬁ conpati ble with active ingredients
of the fofMILArANER APAATMIBREPHIYC CHBLsRaYECTBINGk abi | i zing it) and not

del eterious towihRubHRIBELIabRatdsh, iiSBEIRG cd B (1RBOPE GoscPMidtPhdsi Zi N agent s,
such as cycl odextrins (which formspecific, nore sol uble conplexes with one
or nore obdeontclyeengbicd dhxopricseat purpioum dhedbllowimgeredific eyampesarbe utilized as

phar eut,ical excipients for delivery .of the active ingredients. anpl es
b ot Ror - DaTaPs: & Hton e g mar d AN ST shO G BRI s ar at 6,
cel | ul osethe3fsctRdicimahpwaylwittobtadre, and D&C Yel low # 10. Suitable in
vitro assays can be used to prelimnarily evaluate the efficacy of the
above-descri bed qui nazol i ne conpounds in inhibiting the activity of KDR or
inhibitin ctd Vhit.y: - furt her be exam ned for
o O e rge‘/\zf%ﬁe}’(nlé%gﬁ}@%‘?%%{eh%’égw%pg%‘éggg%’)élgﬂrzaer by in vivo
assays. Fdimekgbaizefurin-8herboeamiiends can be adm ni stered to an ani nal
(e.g., a nouse nodel) having cancer and its therapeutic effects are then
accessed. Based on the results, an appropriate dosage ran d

adm ni stration route can al so be determ ned.

o. [/
¢l NH g
O KZCOS (@)
7~ ~ N + \ o
O N HO (0] N/)

o

2

15

To a solution of 4-chloro-6,7-dimethoxyquinazoline (1 equiv.) in 2ml CH3CN
were added 6-hydroxy-N,2-dimethylbenzofuran-3-carboxamide (1 equiv.) and
K,COs (1.5 equiv.). The mixture was refluxed under stirring for 10 hr. After the

20  solvent was evaporated, the residue was washed with water, dried over MgSOs,
filtered, concentrated, and purified by column chromatography to give the title
compound in a yield of 85%.

'H NMR (DMSO-dg, 400MHz) &: 2.49 (s, 3H), 2.81 (d, J=8.4 Hz, 3H,10),

3.97 (s, 3H), 3.98 (s, 3H), 7.24 (dd, J=2.0, 8.4 Hz, 1H), 7.38 (s, 1H), 7.58 (s, 1H), 7.61
25 (d,J=2.0 Hz, 1H), 7.79 (d, J=8.4 Hz, 1H), 7.96 (m, 1H), 8.52 (s, 1H).
MS(m/e): 394.1 (M+1).



Wthout further elaboration, it is believed that the above description has
adequately enabl ed the present invention. The foll ow ng specific exanples
are, 10t woebewB77970 be construed as nerely illustrativeCTArsdoomoy3347
limtative of the remainder of the disclosure in any way what soever.

Exanmpl e 1: Synthesis of 6-(6, 7-di net hoxyqui nazol i n-4-yl oxy)-N, 2-

di met hyl benzof ur an- 3- car boxam de: To a solution of
4-chl oro- 6, 7-di net hoxyqui nazoline (1 equiv.) in 2mlCH3CN were added
6- hydr oxyﬂm&T&ﬁWeﬁ@@féf(Qﬂth@t aymx iget-ylamEgpdiNe2) and K208 (1.5

equi v.). I under stirring for 10 hr. After the 20
sol vent V\g{s}&é alt%n% ﬁl%}@§c e rgﬁsﬁa ue was washed with water, dried over

My504, filter eqrhlscboﬁrpetnﬁd aheprepand ipamahh@ditiarae thade e hibadvat @hgdhy t o
glvethetltle conpound in a yield of 85% 1H NWR
(DVBO- d6, 1400MHz) 6: 2.49 (s, 3H), 281(d J=8.4 Hz, 3H,10), 3.97 (s, 3H),

3.98 3 1
398 (8 O, T RRABNS0%: Qoo ound ra (98, 455 (e stpRBibs. 1H) .
1H) . MS( mB&F:(s,388, 198 K43, 7. Bx(aniH)e7 B0 (wwagswm 1H), 7.75 (d, .1 8.4

6- (6, 7-di ﬁ%tﬂ%xy%w aﬁBI gngdy} 3'}_} (ﬁi)l\é 30 (Sdh[Bat hég Pefﬁof ur an- 3- car boxam de

MS(m/e): 393.15 (M+1).

10 Example 3: Synthesis of N-(2-(diethylamino)ethyl)-6-(6,7-dimethoxyquinazolin-4-

yloxy)-2-methylbenzofuran-3-carboxamide

&

This compound was prepared in a manner similar to that described in Example

15 '"H NMR (DMSO-ds, 400 MHz): 8.54 (s, 1H), 7.85 (bs, 1H), 7.84-7.83 (d, J =
2.8 Hz, 1H), 7.66 (s, 1H), 7.60 (s, 1H), 7.41 (s, 1H), 7.29-7.27 (d, J = 8.0 Hz, 1H),
4.00 (d, J= 2.8 Hz, 6H), 2.67 (s, 3H), 2.64-2.51 (m, 8H), 1.02 (bs, 6H).
MS (m/e): 479.5 (M+1).

10



This conpound was prepared in a manner simlar to that described in Exanple
1. 51H NWR (DMSO d6, 400MHz) 6ppm 2.74 (s, 3H), 2.83 (d, J=8.4 Hz, 3H),
3.95 (s, 8H)R2p09339B7(s, 3H), 7.20 (s, 1H), 7.60 (dd, J=8. 2CTAISG00LE433dH), 7.75
(d, J=8.4 Hz,1H), 7.89 (s, 2H), 8.22 (d, J=2 Hz, 1H), 8.50 (s, 1H), 9.65
(s, 1H). M5(me): 393.15 (Mtl). 10Exanple 3: Synthesis of

N- (2- (di et hyl am no) et hyl)-6-(6, 7-di met hoxyqui nazol i n- 4-

yl oxy) - 2- met hyl benzof ur an- 3- car boxam de Thi s conpound was prepared in a
manner simlar to that descri bed in Exarrpl e 1. 151H NWR (DI\/SO d6, 400 MHz):

8.54 (S’ %X mnl.e, 4?% Hises H%\I C. 111 Y, (’}jdl et % HrleO l_h-%ll X §6 (S _1H )
7.60 (s, T 41 S e - Xy dpipazofi z?éﬁb J= 2.
Hz, 6H), ﬁle&ﬁrl‘t(@lzoﬁiﬁ)né 2ar68xatnigd (m 8H) 1.02 (bs, 6H). M (rﬂe) 479. 5
(Mtl). Exanple 4: Synthesis of

N-cycl opropy1l-6- (6, 7- di met hoxyqui nazol i n- 4-yl o% -2-

met hyl benzof ur an- 3- car boxam de Q NH
A\
e} O
NP P

This compound was prepared in a manner similar to that described in Example

'"H NMR (DMSO-ds, 400 MHz): 8.53 (s, 1H), 8.22 (s, 1H), 7.72-7.70 (d, J =
8.8 Hz, 2H ), 7.63-7.61 (d, J=8.0 Hz, 1H), 7.41 (s, 1H), 7.26-7.24 (d, J = 8.0 Hz,
10 1H), 4.00((d, J=2.8 Hz, 6H), 2.88 (bs, 1H), 2.61 (s, 3H), 0.74-0.73 (d, J= 5.6 Hz,
2H), 0.63 (bs, 2H).
MS (m/e): 420.4 (M+1).

Example 5: Synthesis of 6-(6,7-bis(2-methoxyethoxy)quinazolin-4-yloxy)-N,2-

15 dimethylbenzofuran-3-carboxamide

O~ o N/)
This compound was prepared following the procedure described in Example 1.

MS(m/e): 482.2 (M+1).

20  Example 6: Inhibition of KDR kinase activity
Inhibition of KDR kinase activity by test compounds was assessed using a Z'-

LYTE™ Tyrl Peptide assay kit (Invitrogen, Carlsbad, CA, U.S.A., Cat. PV3190).

11



Thi s conpound was prepared in

8.8 Hz, 2WMO)0097136877.61 (d, J
J= 8.0 Hz,

15 di et hyl benzof ur an- 3- car boxam de 0 N OGoN Thi s conpound was prepared

101H), 4.00((d, J= 2.8 Hz, 6H), 2.88 (bs, 1H), 2.61 (s,

3H)
0.74-0.73 (d, J = 5.6 Hz, 2H), 0.63 (bs, 2H. M5 (me): 420.4 (M1).
Exanpl e 5: Synthesis of 6-(6, 7-bi s(2-nethoxyet hoxy) qui nazol i n-4-yl oxy)-N, 2-

f ol | owi ngThpasspy veetefemedaceerdiag to themrasaduees Teconspendey by 482 2 (Mr1) .

Exanpl e
activity
kit (Invi

gbh Qcﬁ&tlon of KDR kinase activity
t r ogeBricflardashag; cdvfhoubd $a BMSEaL0 nMﬁz&&QJ)llutéﬂh@ lassay was

performed according to the procedures reconnende t he manuf act ur

Briefly, éitledwael eirigiingd”p RMRBOTNS solutign wa%pla?q nadestavell and e

5

10

15

20

25

30

control wells (C1, C2, and C3) at 2.5 ul/well in a black 384-well plate (Thermo
labsystems, Cambridge, U K., Cat. 7805). The Z’-LYTE™ Tyrl peptide, a coumarin-
fluorescein double-labeled peptide substrate, was mixed with a KDR catalytic domain
(Invitrogen, Cat. PV3660). 5 ul of the kinase/peptide mixture was added to each of
the test, C1, and C2 wells, but not C3 (final concentration: 0.3 pug/ml of Kinase, 2 uM
of peptide). 5 ul of phosphor-Tyrl peptide was added to the C3 well. 2.5 ul of 40
uM ATP was added to the test and C2 wells and 2.5 ul of 1.33 X kinase buffer
(1xbuffer: 50 mM HEPES, pH7.5, 0.01% Brij-35, 5 mM MgCl,, 5 mM MnCl,, and 1
mM EGTA) was added to the C1 and C3 wells. The plate was briefly spun at 1000
rpm to allow the solutions to be well mixed at the bottom of the wells and then sealed
and shaken at 250 rpm and 25°C for 1 hour.

A development reagent was diluted to 1:128 following the instructions
provided by the manufacturer. 5 ul of the diluted development reagent was added to
cach well. The plate was spun at 1000 rpm to allow the solutions to be well mixed at
the bottom of the wells, and then sealed and shaken at 250 rpm and 25°C for 1 hour.

5 ul of a stop reagent was added to each well. The plate was spun at 1000 rpm
and then sealed at 250 rpm and 25°C for 2 minutes. The fluorescein emission of the
solution at each well was measured by a VictorTM3 micro-plate reader at Excitation
400 nm/Emission 445 nm and 520 nm. The emission ratio and phosphorylation

(“Phos.”) percentage were calculated by the following equations:

Coumarin Emission (445 nm)
Emission Ratio =

Fluorescein Emission (520 nm)

(Emission Ratio x Fio0%) — Cio0%

%Phosphorylation =1 —
(Coo — Cio0%) + [Emission Ratio x (F100% — F0%)]

12

er.
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8.0 Hz, 1H ), 7.41 (s, PENUSI@B4B424 (d,

a manner simlar to that described in Exanple
1. 1H NVR (DVSO d6, 400 MHz): 8.53 (s, 1H), 8.22 (s, 1H), 7.72-7.70 (d,
2

I nhi bition of KDR ki nase
conpounds was assessed using a TLYTETm Tyrl Peptide assay



distilled water contai ning 8% DMSO. The solution was placed in a test well
and three 5control wells (O, C, and C3) at 2.5 ul/well in a black

384-wel | wbhav@/3Ter no | absystens, Canbridge, U. K, Cat PCT882)09/0433e7
Z"-LYTETm Tyr| peptide, a coumarinfluorescein doubl e-| abel ed peptide
substrate, was mxed with a KDR catal ytic domain (lInvitrogen, Cat. PV3660).
5ill of the kinase/peptide m xture was added to each of the test, d, and
C2 wells, but not C3 (final concentration: 0.3 ug/ml of Kinase, 2 uM 10of
pepti de). 5vherp C@dO%ﬁh@%%h&ﬂ qyparipEpissige siggal Qid]@I%H)Q‘VePh% Costralel | . 2.5 il

of 40 uM ATP wa e I of 1.33 x
ki nase buffer (i\tﬂﬁuf gerrag%ggur]fﬂ)% &E%E%‘agn% %feOféﬁ%% I’Ij @015 m MyCl2, 5
mV MhC12, and 1FpM Eﬁﬁéﬁagﬂ@&oﬁb@ﬁ@ﬂeﬁlﬁsbhalg@hl éfite CG()%EP|hb§ .Cohinel pl at e was

briefly spun at 1000 rpmto allow the solutions to be well mxed at the
bott om of the wel{ SAYRREE HEpresesan @aw@senmaals(ﬁék%ﬂ%al?m%@om% and 25C for 1

hour. 5 The ALASNEL £ glg% c%ﬁ:ﬁﬁ?&ltafs%ﬁoxgé luted to 1:128 foll ow ng the

instructions provided by the manufacturer. 5 ul of the diluted devel opnent
reagent was adtihibition%acPhoelih C2Tdl pPhdse invast g Dn(Pabs. i0Q2 wghh t o al | ow t he
sol utions ;@Bpe well m xed at the bottomof the wells, and then seal ed and
shaken at °rpm and 25C for 1 hour. 205 ill of a stop reagent was added

to each WP@JO coﬁh&t%léh%erW%lﬁiKE@QQnés@%@xﬂ%r 63?1?0%55%%&%&5 250 rpm and
25C for 2 mnutes orescein em ssion of tthe solution at each well

was rreasuc@dulbﬁﬁdba&ﬁdonlubfrm raticsrtuspitadieed- eader at Excitation 400

m E 44 Th | t
(oS ™) %per caht Aot aepE A By S RIS IR ARG BE R PR e
Counarin E¥edtoMpolttthad M s Ealzs kMgifsatdm 0-00Fltwa0esgei n Em ss. on (520 alyy)
30(Em ssion Ratio x FI00% - C 00%

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
15 combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, cach feature disclosed is only an example of a generic
series of equivalent or similar features.
From the above description, one skilled in the art can easily ascertain the
20  essential characteristics of the present invention, and without departing from the spirit
and scope thereof, can make various changes and modifications of the invention to
adapt it to various usages and conditions. For example, compounds structurally
analogous to the compounds of this invention can be made and used to practice this

invention. Thus, other embodiments are also within the claims.

13



%hosphorylation =1 (Co%- C00%+ [Em ssion Ratio x (F100% - FO®W] where
Cl 00% = Average Coumarin em ssion signal of the 100% Phos. Control Co% =
Aver age GWOraew137m®m ssi on si gnal of the 0% Phos. Cont r olPCEIUSQ&ip0433¢Er age
fluorescein em ssion signal of the 100% Phos. Control Fo% = Average
fluorescein em ssion signal of the 0% Phos. Control 5The inhibition ratio
was cal cul ated as follows: Inhibition% = (Phos. in C2 well - Phos. in test
well)/ (Phos. in C2 well) x100% I C50 (concentration required to inhibit KDR
ki nase acWHADSHYLAOMEL 8$:ues were cal cul ated based inhibition ratios thus
obt ai ned. 10The result showed that Conmpounds 1-5 inhibited the activity of

KDR. The teste 0 : ranging from0.001 to 10 ILIM
OTHER EMBODI VE %J%%ﬁﬂgﬂaPﬁgggégﬁgwég%ﬁﬁg%losed in this specification may

be conbined in any 15 conbination. Each feature disclosed in this

specification may be replaced by an alternative feature serving the saneg,
equi val ent, or simlar purpose. Thus, unles§®exgtessly stated otherw se,
each feature disclosed is only an exanpfo
or simlar features. Fromthe above descr
easily ascertain the 20essential chay acte
and wi thout departing fromthe gpiriﬁ

e

changes and nodifications of th

1 Co of the present invention,
and sgope thereof, can nmake vari ous

in which

each of Ry, Ry R3, R4, Rs, Re, R7, Rg Ry, and Ry, independently, is H, halo,
nitro, amino, cyano, hydroxy, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
heterocycloalkyl, heteroaryl, alkoxy, alkylthio, alkylcarbonyl, carboxy,

10 alkoxycarbonyl, carbonylamino, sulfonylamino, aminocarbonyl, or aminosulfonyl, or
R; and Ry, together with the carbon atoms to which they are attached, form a 4- to 7-
membered saturated, unsaturated, or aromatic ring, optionally containing 1-3 hetero
atoms selected from N, O and S;

X s O, S, or NR, wherein R is H, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,

15 heterocycloalkyl, heteroaryl, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, or

aminosulfonyl; and

Zis N or C-CN.
2. The compound of claim 1, wherein Z is N.
20

3. The compound of claim 1, wherein X is O, NH, or N-CHj.

4. The compound of claim 2, wherein R; is -C(O)NRyRy, each of R, and R,
independently, being H, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, or

14



adapt it to various usages and conditions. For exanple, conpounds
structurally anal ogous to the conpounds of this invention can be nade and
used to pwvaabexe7ni s i nvention. Thus, other enbodi nent CRIES2@09e33wWi t hi n

the clains. WHAT IS CLAIMED I S: 1. A conpound of the follow ng
formula: 5 in which each of R, R2, R3, R4, R5, R6, R7, R8, R9, and
R10, independently, is H halo, nitro, am no, cyano, hydroxy, alkyl,

al kenyl , al kynyl, aryl, cycloal kyl, heterocycl oal kyl, heteroaryl, al koxy,

al kyl t hi ohetgtoriplcarfaging Ry, togethendyith the mfregsryaéemm bbwich theyr do atlacano,
sul f onyl am no ] . ] NQS or R3 and R4, together with
t he carbo%@%ﬁﬁéﬁ?g9@%&%%@%%%8%¥%H%$ﬁé%hé%@a%%%na 4- to 7- nenbered
saturat ed, unsat urtate@ehpoafid af clnigd 4 owlidréig cactpdf R wldI Ry, tabpaidenthyg istH3 het er o
atonms selected fromN, 0 and S Xis 0, S, or NR wherein Ris H,

al kyl , al R&®yorcyglealexli | aryl, cycl oal kyl, 15heterocycl oal kyl, heteroaryl,
al kyl carbonyl, al koxycarbonyl, am nocarbonyl, or am nosul fonyl; and Zis N
or CGCN. 2. The compound of claiml, wherein Zis N 20 3. The conpound of
claim1, wherebn TheenpouNHpf dainl\s GHRerein Ry is alkyl.

7. The compound of claim 6, wherein R is methyl.
10 8. The compound of claim 6, wherein X is O, NH, or N-CHj3..
9. The compound of claim 2, wherein R is alkyl.

10. The compound of claim 9, wherein Re is methyl.
15

11. The compound of claim 2, wherein each of R3 and Ry is alkoxy.

12. The compound of claim 11, wherein R; is -C(O)NR,Ry, each of R, and
Ry, independently, being H, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl,
20  or heteroaryl, or R, and Ry, together with the nitrogen atom to which they are

attached, represent a 3-8 membered ring containing 1-3 heteroatoms.
13. The compound of claim 12, wherein each of R, and Ry, independently, is
H, alkyl, or cycloalkyl.
25
14. The compound of claim 13, wherein R, is H and Ry, is methyl.

15. The compound of claim 14, wherein R is alkyl.

30 16. The compound of claim 13, wherein X is O, NH, or N-CHj.

15



4. The conpound of

i ndependently, bein
het er ocy cWoabégyi37790
atomto which they
1- 3 heteroatons.

Rb, independently,
claim5, wherein R6

claim?2, wherein R7 is -C(0)NRaRb, each of Ra and Rb,

g H, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,

r heteroaryl, or Ra and Rb, together Pairtus2a0a®433i41r ogen

are attached, represent a 3-8 nenbered ring containing
5. The compound of claim4, wherein each of Ra and

is H, aIkyI or cycloalkyl. 5 6. The conpound of

is alk 7. The conpound of claim 6,

wherein R6 is héthhe coms)untméc@mﬁéuﬁhpr@m cgflaphik sanddivels @iathoxiys 0, NH, or
N- CH3. 9. The conpound of claim2, wherein R6 is alkyl. 10. The

conpound of claim?9,

wherein R6 is nethyl. 15 11. The conpound of claim 2,

wher ei n each ofi§ RBhasshpsund®{@lak@Xy wherein Z is ¢LN.The conpound of claim 11

wherein R7 is -C(0)

NRaRb, each of Ra and Rb, independently, being H, alkyl,

al kenyl , al kynyl, aryl, cycloal kyl, heterocycl oal kyl, 20 or heteroaryl, or

Ra and Rb, t09‘f@_h?ﬁ%éﬁrrg%bﬁﬁ%fglaﬁﬂlq@e@h%ﬂl@7 19 MO AR

represent a 3-8 ne

tl%‘eé’ glerabhpched,
ring containing 1-3 heterodib’aC © 13. The

conpound B, indieqaiemle‘hﬂy, b\hmg Hi alkghelkcnfl, Raymichrib cydlodepehdentyoloalkg, H,

al ;% :ZI Rgr P§}¥C| 8&1{}1& orR, and R, togethe]i’%wtl;rtrl]lg n?t?o elcl) lajl‘po%l ‘(r,:)of wﬁlcﬁ"thrgyla%e wherein Ra is
attached, represent a 3-8 membered ring containing 1-3 heteroatoms.
10 20. The compound of claim 19, wherein each of R, and R, independently, is

H, alkyl, or cycloalkyl.

21. The compound of claim 20, wherein R is alkyl.

15 22. The compound of claim 1, wherein the compound is:

20

o
HOJ\/O
~

o. [/ o. [/

NH NH 0 NZ
o of HN o o o
7

N 2
2 2 O N 2

\O/\/O N
/O\/\ o N/)

2 2 2

P i ,
Oy-NH 0 N/H) NH
HN 0 o o o) 0
XN /O X
) N
N

o. [

o. [/ NH o \7/
NH NH

J@E§ s @E§

0 o 0 © 0 o

NJ

~o 2

2 2 2
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15. The conpound of claim 14, wherein R6 is alkyl. 3016. The conpound of
claim13, wherein Xis 0, NH, or NNCH3. 15 17. The conpound of claim 13,
wher ei n esiolro@i13R®7and R4 is nmet hoxy. 18. The conpound efTaiSaéoiod3z4mher ei n
Zis CCN 519. The compound of claim 18, wherein R7 is -C(0)NRaRb, each of
Ra and Rb, independently, being H, alkyl, alkenyl, alkynyl, aryl,
cycl oal kyl, heterocycl oal kyl, or heteroaryl, or Ra and Rb, together with
the nitrogen atomto which they are attached represent a 3-8 nenbered ring
containing 1-3 heteroatons. 4020. The co und of cIa|n119 wher ei n each of

Ra and Rb, independently s H al kyl ry cycloalkyl si The conmpound of
claim 20, wherein R6 IkyI 152%2635%590np0und o} \al 1, wherein the

conpound i s: MD ZQ 97PCT/ U k043347

O

, Or O N

23. A pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable carrier.
10
24. A method of treating an angiogenesis-related disorder comprising
administering to a subject in need thereof an effective amount of a compound of claim

1.

15 25. The method of claim 22, wherein the angiogenesis-related disorder is

cancer, age-related macula degeneration, or chronic inflammatory disease.

17



23. A pharmaceutical conposition conprising a conmpound of claim1l and a
phar maceutically acceptable carrier. 24. A nethod of treating an

angi ogenesD=009%13a19¢d di sorder conpri sing adm ni stering POTAISSj0e3sH7 i N need
t hereof an effective amount of a conpound of claim1. 1525. The nethod of
claim 22, wherein the angi ogenesis-related di sorder is cancer, age-related
macul a degeneration, or chronic inflammtory di sease. 26. A net hod

of inhibiting the epidermal growth factor receﬁtor activity conprising
contacting t he2¢.edapetbed of inhibatingethe epidpineal graviintfacier rgcanterrstingy of cl ai m 1.

comprising contacting the receptor with an effective amount of a compound of claim

1.

18



