WO 03/ 068253 PCT/ EP03/ 01369 -1 TECHNI CAL FI ELD The present invention
relates generally to the field of nedicine, and relates specifically to
met hods awo isoeg2esi ti ons for the prophyl axis and/ or 5 treacmmpn3/of3cti seases
of the eye using antagonists of the integin receptors a" (33 and/or a, (35.
More specifically, the invention relateb-to nethods and conpositions for
the prophyl axis and/or treatnent of diseases of the eye using antagonists
of the integrin receptors a,P3 and/or a, 135 wherein the conpositions are
adm nistered to the eye by subTeﬂQE' AR | gn. 10 BACKGROUND Integrins
are a class of cellular receptors ﬁﬁﬂ%ﬂ¥§ﬁ§Fﬁd extracellular matrix 15
proteins, and therefore nediate cell-cell .and cell-extracellular matrix
interactions, referred generally to as adhesion events, Integrins receptors
const i t ut e Taefriasent ioventian wiates generallyite i fadofnedicieasad Telates:t ur al

characteristic. terodi,meric glycopr. i No]s of a and (3
subuni t s. g@em?m%ﬁlcmdggh’adslamog%cﬁ/rpﬂgyﬁélgspfbé&@%k%ﬁ?{@gﬁg&fI n receptor,
named sf or iesiim@hi &F d1dbasdirbanb &yesiditg 8htaRbRlsts 8Ntheahtdyin dédiptore
vitronectin, 1s known to refer to three different integrins, designated.
ac(31, a03ghdarm&ba,fHoMona spécifically, theEpentien redates @ Inathod3sMd( 1990) . a, R1

bi nds fibronectin and vitronectin, a, (33 25 binds a |arge_yariety of
|i gands, i GeMp@sHignsiferthe PHOPBV'@K@g@?ﬂ(/O'I agtment of f’fﬁ%ﬁﬁ%ﬁ&ﬁj?%‘?

i in, . WL ! i i al i
U ROnCe bl dhtpennER A ReTntsREh deerRRCaRR SIS SR WRE M 1 8 P DL e
integrins phaydsitichBremdminRtdratias thobgs aytsubTenbn'stingsties. is still under

i nvestigation, but it is clear that there are different integrins with
di f f erlént

BACKGROUND

Integrins are a class of cellular receptors known to bind extracellular matrix
15 proteins, and therefore mediate cell-cell and cell-extracellular matrix
interactions, referred generally to as adhéasion events. Integrins receptors
constitute a family of proteins across membranes with shared structural
characteristics heterodimeric glycoprotein complexes formed of o and f
subunits.
20.
One class of integrin receptors, the vitronectin receptor, named for its
original characteristic of preferential binding to vitronectin, is known to refer
to three different integrins, designated. o,f, o,fB; and o,fs. Horton, Int. J.
Exp. Pathol., 71:741-759 (1990). B, binds fibronectin and vitronectin. a,f,
25 binds a large variety of ligands, including fibrin, fibrinogen, laminin,
thrombospondin, vitronectin, von Willebrand's factor, osteospontin and bone
sialoprotein 1. a,B5 binds vitronectin. The specific cell adhesion roles these
three integrins play in the many cellular interactions in tissues is still under
immﬁmmbmbmﬁ%c@mmaﬂmmamdﬁaaﬂmmWMSmmdﬁaaﬁ

30 biological functions.



30 biological functions. WO 03/068253 PCT/ EP03/01369 -2 One inportant
recognition site in the ligand for many integrins is the

ar gi ni ne-wybysioesesaspartic acid (RGD) tripeptide sequence. PREEPOF036UNd i n
all of the ligands identified above for the vitronectin receptor

integrins. This 5 RGD recognition site-@&m be ninicked by pol ypepti des
("peptides”) that contain the RG sequence, and such ROD peptides are
known inhibitors of integrin function. Integrin inhibitors containing the
RCGD sequence are disclosed, for exanple, 10 in EP 0 770 622 A2. The
conpounds described inhibit in particular the interactions of R3 and/or RS

integrin re@aptlmmrtmht n”edoggamssmnd the éigapd fdrimanyirtggded isvbei n the case of
the integrins a" (33, aJS and a"f.33, but also relative to a,(3,, alP6 and

a" (36 recepdi@njne ’QI’%&T@ -aePaIigRCichIRGD) dinapidersedugnce s BER:isdrpnd in alicor di ng

19267 1257100 EdRNEF ereriaplive L it hafive sseictinafibe. TR oo

ef fects. OnRLAStscoghitiont @ ¢4h be mh'hél@cﬁbgﬁpﬁleeMd& ("pepffda"paence a
mul ti tude of antagoni sts w thout the sequence have been nade

avai | abl e. mmts@ the(RGPr sagruancenand stioh RGP mpudem kaeuaifdbiers of
di scl osed, for W@nn'gg% in WD 96/ 00730 A, WD 96/18602 A, WD 97/37655 Al ,
WO 97/ 06791iNK9" 45137 Al WD 97/23451 Al, WD 97/23480 Al, WO
07/44333 A, WO 98/00395 Al WD 98/ 14192 Al, WD 98/30542 Al, WO 99/ 11626
A, WO 99/15178 Al, WD 99/ 15508 Al , VD 99/ 26945 Al WD 99/44994 Al, VD 25
99/ 45927 Al IntsWdirDRhiiR49 cadtainiy tos B 3eqmenmmodie@|msed,aﬂor ex@npt®)/ 09503

fcting'8s | A8 170 SERAR (heS q’?w'ppcewﬁsae? CHPRaTHPR L BRRBHET B8 (1 cul ary of
the integri Jn%er%c’ucgﬁgs?’()fa[?3 and/or Bs-integrin receptors with ligands and are
particularly active in the case of the integrins o,f,, o,Bs and a,;, but also
relative to o, o, and o, B, receptors. These actions can be demonstrated,
for example, according to the method described by J. W. Smith et al. in J.
15 Biol. Chem. 265, 12267-12271 (1990). In addition, the compounds possess

anti-inflammatory effects.

On basis of integrin inhibitors containing the RGD sequence a multitude of
antagonists without the RGD sequence have been made available. Those

20 integrin inhibitors without RGD sequence are disclosed, for example, in WO
96/00730 A1, WO 96/18602 A1, WO 97/37655 A1, WO 97/06791 A1, WO
97/45137 A1, WO 97/23451 A1, WO 97/23480 A1, WO 97/44333 A1, WO
98/00395 A1, WO 98/14192 A1, WO 98/30542 A1, WO 99/11626 A1, WO
99/15178 A1, WO 99/15508 A1, WO 99/26945 A1, WO 99/44994 A1, WO

o5 99/45927 A1, WO 99/50249 A2, WO 00/03973 A1, WO 00/09143 A1, WO
00/09503 A1, WO 00/33838 A1.

DE 1970540 A1 disclose bicyclic aromatic amino acids acting as integrin
inhibitors of the a, integrin receptors, particulary of the integrins o, and

30  a,Bs. The compounds are very particularly active as adhesion receptor



30 a,,R5. The conpounds are very particularly active as adhesion receptor
WO 03/ 068253 PCT/ EP03/ 01369 -3 antagonists for the vitronectin receptor
(43. Thi swefoBeet2szan be denonstrated, for exanple, by thecrgtPadaideescri bed
by JJW Smith et al. in J. Biol. Chem 265, 11008-11013 and 12267-12271
(1990). 5 WO 00/26212 Al discl oses chrodrenone and chronmanone derivatives
acting as integrin inhibitors of the a" integrin receptors, particulary of
the integrins acf3 and a, (35.. The conmpounds are al so very particularly

active as adhesio recept.or antagonists for. the vitronectin receptor a"
(35 ' 30° bt stapEREDEonc b TRERREL Gube it STt RE Hinceut | cal 1y act v
principle 4 331% o Jag=telivay ki LGN 8Fni dihe

pr ophyl axi g'eg]n t ?%(g’?gn{aﬁtﬁélﬁpfe\’/gﬁ%us Jﬁggragg?'rslb&g%%gl fi ga' ;./étsuggest ed
have been tUhBiol. Chem. 265, 1 h@08-M ¢a13rant BAG7pt 2031y (126103 of the circul ation,

t hronbosi s, cardiac infarction, arteriosclerosis, inflammuations, apoplexy,
angi na pectoris, tunor 15 disorders, osteolytic disorders, especially

oSt eopor oSi ' S - ' ' ' is, for
exanpe. di Y0 TI252PE AISBRE8E; ofopriFiCar gt Aitbrd dhvaROEC GRS =
ocul ar hi st@uhRgMASHhEILItbREATRE g intabif réddtors) phaldriiof thesintégheot i ¢

gl aucoma, and al'so ulcerative colitrs, Crohn's disease, multiple

scl erosi s, opRpandis|fs; . dint caspaumusi arefaléd vaiynpartingladplastve as agbeBpe di seases
resulting from angi ogenesis are the | eading cause of visual loss in

Aneri ca. Wieceptphaptagenists fardhe yiiangctipreesPiPhebage of over 65 visual | oss
I's predom nantly effected by age-rel ated nmacul ar degeneration (AMD) in

case of population of the age of less than 65 this is predom nantly

ef fectl@d  2HcByindhimBROIChaVRI bamPaidhestéd a¥harfateaticalpuctad pfincipldvar ch 6
th, 2000 an overvi ew about occurence and current therapies of AVMD is
gi ven. Accadn bumgn and Weteringty mwedicine, liy particular for the prophylaxis and
treatment of various disorders. Specifically suggested have been their use
for the treatment and prophylaxis of the circulation, thrombosis, cardiac
infarction, arteriosclerosis, inflammations, apoplexy, angina pectoris, tumor
15 disorders, osteolytic disorders, especially osteoporosis, angiogenesis and
disorders resulting from angiogenesis, for example diabetic retinopathy of
the eye, macular degeneration, myopia, ocular histoplasmosis, rheumatic
arthritis, osteoarthritis, rubeotic glaucoma, and also ulcerative colitis, Crohn's
disease, multiple sclerosis, psoriasis and restenosis following angioplasty.
20 ‘
Eye diseases resulting from angiogenesis are the leading cause of visual
loss in America. While in case of the population of the age of over 65 visual
loss is predominantly effected by age-related macular degeneration (AMD) in
case of population of the age of less than 65 this is predominantly effected

25 by diabetic retinopathy.

In Wall Street Journal from March 6 th, 2000 an overview about occurence
and current therapies of AMD is given. According to this AMD currently
afflicts some 12 million Americans. AMD progressively destroys the macula

30 which is responsible for central vision and color vision. In some cases,



afflicts some 12 mllion Americans. AMD progressively destroys the nmacul a
30 which is responsible for central vision and color vision. In sone cases,
WO 03/ 068@BI3MBRFEP03/ 01369 -4 deterioration of central WPCIEP3/0B6S uzzy
bl ur can be rapid occuring in weeks or nonths. Two fornms of the disease
exi sts called "atrophic" and "exudative4- Although exudative AVD effects
only 10% of the total ANMD population, it accounts for 90% of al

AVD-rel ated blindness. 5 Until recently, the only treatnent for exudative

Jossor -t o qetafratlh 56 ek fftafusBR1E kA 0 Ein BERM R addling B Msbka B Por: o
wi th exudath¥ethAMPVdsEMB @ the éisbgéé)bﬁlsfsoéalie@ BtlophRF afidr, @RiNativet.her

therapies are currently in experinental 10 phase. |n one approach, called
phot ody naniAithcughagidadive WP efiects alyr 07 of fentotaleAM pepulaiasciti on of

| i ght -ab bi A I h d
cal lod "1 1 ceaanteer SO0k of aheMIE:eRe inBaSRh; s Therapy tho I oaky vessel s

are destroyed with a high-powered | aser after separation and rotation of
the retina fromthe outer wall of the eye. 15 US 5,766,591 discribes the
use of RCD-Untiirecantlyy tleeibBlydreaigent ﬁjrsaxﬁdati\tdné\M[ﬂ consistatt obdirgeiingent s i n

whi ch neovascul arisation in the retin ti ssue . ,Mre specifically
the use of RawaITWlasgidiaam at fhg hampfukh @‘é@ N@ﬁ?elﬁgog’ feaﬁ&oawl@% di abetic

retinopat h% 'f‘fql\/\?éveqe Eérb%’t ?gg%ﬁd?‘éﬂi?@ﬂh%?(u%ﬁ%pﬂm 'h%vggeéHggeSt ed.

However, gard I catrons are presented

Concer ni ng él |Blé1<ﬁorfmi§ I@séif sm@myn@ihéﬁmaﬁpleglaye gamenty in exp%errmmtabn are
given. Specifically intravenous, intraperitoneal, intramuscular,

i ntractVi t fhasedin eas spereadh, §ﬁ(¢b¢d phetogyNAmIGBFaA @loW-ROWEY 1asghises al P3
ant agoni st arbmgcri %ﬁ]r lrn?eocl‘,t f?gﬁt—g&o?EInSC&JeV'Atn\étﬁé}!thgﬁaeby%%rm(awer

surgical approach and is called ,limited retinal translocation®. In this therapy
the Ieaky vessels are destroyed with a high-powered laser after separation
and rotation of the retina from the outer wall of the eye.
15
US 5,766,591 discribes the use of RGD-containing o, p; antagonists for the
treatment of patients in which neovascularisation in the retinal tissue occurs.
More specifically the use of said antagonists for the treatment of patients
with diabetic retinopathy, macular degeneration and neovasular glaucoma is
20  suggested. However, no examples with regard to this indications are
presented. Concerning to the route of administration only general
information are given. Specifically intravenous, intraperitoneal,
intramuscular, intracavital and transdermal application is mentioned. In all

cases o, 3, antagonists are preferred exhibiting selectivity for o, over other

25 integrins such as o,Bs

WO 97/06791 A1 discribes that o, antagonists can be used for inhibiting
angiogenesis too. Likewise as suggested for o, 3; antagonists in us
5,766,591 o, B, antagonists are suggested for the treatment of a patient with

30 diabetic retinopathy, macular degeneration and neovasular glaucoma. With



25 integrins such as a"R5. WD 97/06791 Al discribes that aj 35 antagoni sts
can be used for inhibiting angiogenesis too. Likew se as suggested for

al R3 ant agor3ms®es3 n US 5, 766, 591 a" (35 antagoni sts are aggPes/eséd or t he
treatment of a patient with 30 diabetic retinopathy, macul ar degeneration
and neovasul ar gl aucoma. Wth WO 03/ 068253 PCT/ EP03/01369 -5 regard to the
route of adm nistration intravenous, intraocular, intrasynovial,

i ntranuscul ar, transdermal and oral application is specifically nentioned.

5 DESCI PTI I . b d. t . +Fnhibi : a" (33
and/or aj3 n degdr_ﬁ? ']rg}e{@%t é@glrﬁ%\%ﬁfnﬁﬁﬁ?\(%ﬁ“&r I'rb'tbgj&él?% Irﬁ%é?hé\@%[’ogi cal
and physi captramuealilapreReidareal ac@ Bealngshlivatidh Bepeclieby atdrtiohkd. as, in
particul ar, they can be used for 10 prophylaxis and treatnment of diseases
of the eye of a patient resulting from angiogenesis in the eye by

injecting the inhibitor into the subTenon's space of the eye. Accordingly,
the invention is directed to a nethod for prophylaxis and/or 15 treatnent

of di sgases of the eye of pHEtiPTION GEUTHE NIVENTIORNTI ogenesis in the eye
conprising injecting into the subTenon's space of the eye of the eye of

said patient a conposition conprising a therapeutically effective anount
of an aA and/or aJ5 inhibitor sufficient to inhibit angi ogenesjs of the

eye. 20 | njlebesdeendeundifatdriitarsignls prd/predeNSarinjTecertary Natains t hat
the medi C;r%?ﬁ'g&ulhﬁyBE@FU‘Fgg?%&é&g@@g&ﬁ%ﬁﬁ&%&{énﬁ%%I%PEH%STenon' s capsul e

using an a prrate Tnj Ion enon s 1nj'ectron 1s generally

known by ”’tﬁ)rﬁl@ihédmiﬂkg]dxbcﬁfblé@biliﬂﬁ &, in patieulat, ahegxaflecusdd fdrlK et al .,

Opht ha{(gol ogy, Vol. 107, No. 1, 41-46 (2000). 25 Advantageously subTenon's

i nj ect1%n ipropbylpsisrant tisatmentios disgasegiohghe eye of a patient resulting from
angiogenesis in the eye by injecting the inhibitor into the subTenon's space

of the eye.

Acéordingly, the invention is directed to a method for prophylaxis and/or

15 treatment of diseases of the eye of a patient resulting from angiogenesis in
the eye comprising injecting into the subTenon's space of the eye of the eye
of said patient a composition comprising a therapeutically effective amount

of an o, and/or o, inhibitor sufficient to inhibit angiogenesis of the eye.

20 |njection into subTenon's space (subTenon's injection) means that the
medicament is placed into the space between sclera and Tenon's capsule
using an appropriate injéction device. SubTenon's injection is generally
known by the person skilled in the art, see, for example, Li HK et al.,
Ophthalmology, Vol. 107, No. 1, 41-46 (2000).

25
Advantageously subTenon's injection is performed using the following
procedure: (a) prepping and draping the eye in the usual fashion, (b) placing
a lid speculum in the eye, (c) making a (ca. 1-2 mm) incision posterior to the

_limbus midway between the superior and lateral rectus musculus through

30 conjunctiva and Tenon's capsule down to bare sclera, (d) grasping the



procedure: (a) prepping and draping the eye in the usual fashion, (b)
placing a lid speculumin the eye, (c) nmaking a (ca. 1-2 nm incision

post eri orwpD®3wbR2s3 | i nbus m dway bet ween t he superior and [Pardraborecrt us
muscul us through 30 conjunctiva and Tenon's capsul e down to bare sclera,

(d) grasping the WO 03/ 068253 PCT/ EP03/61369 -6 margins of the incision
with a forceps and inserting the injection cannula through the incision io
t he space between bare slera and both conjunctiva and Tenon's capsule, (e)

slowy inj I C {s. i . 1G] of the

cannul a veﬁﬁéWC&S&@?@&%‘W@Eéé'(l}%lpgta{é{rdgﬁg?/m{' ggﬁ%gﬁé&%a&rg%n%{@to tear the
capsul e or tRRAighNBE iMEsidh iDeRE Byadd BefvatbalesSsleldl and both sonjursdtivact i ng and
finally renoving the cannula fromthe globe after applying a cotton tipped

appl i cat or andl Téron'sjcapsilen(eisiawly ikjeciing the etenisreidhe syring® cannul a and,

A P JIS) > Cantent ey _
e Yo BPRlE B8 o B R SR o R el Eforalieing ot 16
produce a rEeaswoead r'tﬁé'g_sl_géul%r%nﬁﬁﬁ'ﬁ@@%nﬁém | Blobi9ctias Ue abwiyne eye

when injected into the su non's space. In general, this is the cdase when
the a" (33 retrdtting ahd (idally dmbvingithe sanseld from dne glaberafterapplybgat 0.5 | ag

to about 5 ng. 15 Th f i op | i
o7 ophyl axi Sl pect TR o e Ieen Sieus: Fderraritas
degener at | %nn@fg%@pﬁ%&w&%@%hﬁ%g%trﬁigio%@tb@h@irﬁé fopr did enbodi ment of

the invention po am no acl d sequence RGD are used
as a,R3 and/or a, (35 inhibitors in the nethod for prophylaxis and/or

treatnent of eye diseases. As nentioned above, RAED is the peptide sequence
Ar g- G 12 AsiA thargpautically sftactive agipant isanempund & ﬁm@riw%@ww |i gands of

I ntegrins Ipir(l% ucfzc-i: grrggggﬁrjeab%rinHiibhi’o%nS‘tcéAd?ogenesis in the tissue of the eye
when injected into the subTenon's space. In general, this is the case when
the o, B, and/or o, B inhibitor is used in an amount from about 0.5 ug to about
5 mg.

15
The method of invention is especially usable for prophylaxis and/or
treatment of diabetic retinopathy, macular degeneration, myopia and

histoplasmosis.

20 In a preferred embodiment of the invention polypeptides containing the
amino acid sequence RGD are used as o, and/or o, inhibitors in the
method for prophylaxis and/or treatment of eye diseases. As mentioned
above, RGD is the peptide sequence Arg-Gly-Asp (arginine-glycine-aspartic
acid) occuring in natural ligands of integrins like fibronectin or vitronectin.

25 Solvable RGD containing linear or cyclic peptides are able to inhibit

interactions of this integrins with their corresponding natural ligands.

The abbreviations for the amino acid residues used hereinafter are shown in

the following table:
30



25 Sol vabl e RGD containing linear or cyclic peptides are able to inhibit
interactions of this integrins with their correspondi ng natural |igands.
The abbr ewpapioes2s3 f or the ami no acid residues used herei n@CTAPOFOB6Shown i n
the follow ng table: 30 WD 03/068253 PCT/ EP03/01369 -7- Ala A alanine Arg
R arginine Asp D aspartic acid D honePhe D hono-phenyl al anine 5 D- Nal

D 3-(2-napht hyl )al ani ne D-Phe D phenyl al ani ne D Phg D phenyl gi yci ne

D Trp D-tryptophan DTyr D-tyrosine 10 Ay G glycine 4-Hal-Phe

4- hal o- pheny|_al ani ne nmoPhe h%ﬁmggenyl alanine 1le | isoleucine Leu L

| euci ne 15 I 3-(2-na t hyl ) al Me norl eucine Phe F phenyl al ani ne
Phg phenyl gAg,gci ne Trp AVtrypt OFH’FQiﬂnn')ep Tyr Y tyrosine Val V valine.

Asp D aspartic acid
D-homoPhe D-homo-phenylalanine

5 D-Nal D-3-(2-naphthyl)alanine
D-Phe D-phenylalanine
D-Phg D-phenylglycine
D-Trp D-tryptophan
D-Tyr D-tyrosine

10 Gly G glycine
4-Hal-Phe 4-halo-phenylalanine
homoPhe homo-phenylalanine
lle I isoleucine
Leu L leucine

15  Nal 3-(2-naphthyl)alanine
Nle norleucine
Phe F phenylalanine
Phg phenylglycine
Trp w tryptophan

20 Tyr Y tyrosine
Val \' valine.

25  Pparticularly preferred as a8, and/or a8 inhibitors to be used in the method

for prophylaxis and/or treatment of eye diseases are compounds of formula |
cyclo-(Arg-Gly-Asp-D-(A),E) L

30  inwhich



25 Particularly preferred as a"(33 and/or a,i35 inhibitors to be used in
the method for prophylaxis and/or treatnent of eye di seases are conpounds
of for mulwo0Il03/063263 o- (Arg-Ad y-Asp-D- (A" E) 30 in which WOPQI/EP6BRE89

PCT/ EP03/ 01369 -8 Dis D Phe, Phe, D-Trp, Trp, D-Tyr, Tyr, D honoPhe,
honoPhe, D-Nal, Nal, D-Phg, Phg or 4-+8F-Phe (D or L form, in which Hal
is F, d, Br, I, 5Eis Vval, @Ay, Ala, Leu, lie or Nle, Ais alkyl having
1-18 carbon atons and n isOorl and al so their physiologically acceptable
salts. 10 In forrmula | alkyl is preferably methyl,ethyl, isopropyl,

n- butyl , sec-butyl or tert-butyl. More particular preferred pol ypeptides

are used apa” (33 BOHKEIPIFe Fimrghmﬂ DoTr, TP, DAhointP e tHiphoPhe t he

i nvention that can be expressed the subfornmula la, which otherwse
corresponds to th@f\@erﬂilaDl-Pml,tPlnmommlfdﬂi Rhe §hophdorm)l IEWhiTH palisl a, Vval,
Leu, Ile or Ne. é_z(z‘rngrtherrmre particul ar preference is given to the use
of aII physi ol ogi éorrpatl ble salts of the compounds which cone under

the sypformla la. S pA%f éﬁeﬁ'eaﬁ t|ve conmpound in said nmethod are
cycl o- (Arg- Gly Asf)SgMDDP e- VaF) and c '0- (Arg- G y- Asp- DPhe- NMeVval ). This
RGD- cont ai A ng pefig alikglsh@kﬂﬂgrll-‘[ﬁadadhrpnfaiomslmd as well as the peptides

speci ficall y ment i OBed 1herel nbefore are disclosed in EP O 770 622 A2, the
is 0 or

and also their physiologically acceptable salis.

10
In formula | alkyl is preferably methyi,ethyl, isopropyl, n-butyl, sec-butyl or
tert-butyl.

More particular preferred polypeptides are used as a,f; and/or a,f5 inhibitors
15 in the method of the invention that can be expressed by the subformula la,

which otherwise corresponds to the formula | but in which

D isD-Phe and
E isGly, Ala, Val, Leu, lle or Nle.
20
Furthermore, particular preference is given to the use of all physiologically

compatible salts of the compounds which come under the subformula la.

Most preferred as active compound in said method are cyclo-(Arg-Gly-Asp-
25  DPhe-Val) and cycio-(Arg-Gly-Asp-DPhe-NMeVal).

This RGD-containing peptides described by formula | as well as the peptides
specifically mentioned hereinbefore are disclosed in EP 0 770 622 A2, the
disclosure of which is hereby incorporated to the present application by

30 reference. Accordingly, the meaning of the substituents of formula | resp.



di scl osure of which is hereby incorporated to the present application by 30
reference. Accordingly, the neaning of the substituents of formula | resp.
WO 03/ 0688633REPSEPO3/ 01369 -9 subformula la are the samecCagprdgbizoed for
the substituents of subfornula la resp. subformula | b as disclosed on page
5 line 24 to line 32 resp. page 5, |i%e 33 to line 41 in EP 0 770 662 A2.
51t has been found that inhibitors of acl33 and/or acfS integrin receptors
which are no pol ypeptides and do not contain the RG sequence can al so be
used for hS { : | S tient
resul ting %Bgﬂﬁgﬁ%?%agg& éséa'ﬁn%Ehrygﬁg%gq%@ﬁ?nﬁgﬁuneﬁRggll?onfﬁfrg?ltagra into the

subTenon' s regPasdiGimiiiaeh asalisdOsethern phge S, lind 2ane liner3heyspppabes; ed
enbodi nrent of the nethod of invention the a" X33 and/or cJ5 inhibitors to

be used i nlined3etlined4t 6y EPrOpROBARIAZ.or treatnent of eye di seases are
compounds of formula Il 15 R7 R4 X RI1 O HNO R1T RB YR2Z RS W (CH2)m Z-
(CH2)n R3 Il 20 wherein R is H, alkyl having 1-6 C atons or benzyl, R2

is RiG ibi @B, irt8gHs réSegtbrshidhich OA
NHRL0, N(R 'DH;% b%@ e é%';f/%ﬁ,geﬁo%%l\%gg&mféf i redeptbrs
are no polypeptides and do not contain the RGD sequence can also be used
for prophylaxis and treatment of diseases of the eye of a patient resulting
from angiogenesis in the eye by injecting the inhibitor into the subTenon's

space of the eye.

10

Therefore, in one further preferred embodiment of the method of invention

the a,B; and/or o5 inhibitors to be used in the method for prophylaxis or

treatment of eye diseases are compounds of formula Il
15

4 11
7 R R o
R X
-l
8 HN O0-R
R Y R2
5 —_—
R%— W—— (CHy)y7—Z— (CHy), R3 I

20 ‘

wherein

R’ is H, alkyl having 1-6 C atoms or benzyl,

R? is R'®, CO-R", COOR®, COOR', SO,R® or SO,R™,
25

R® is H, Hal, OA, NHR™, N(R"),, -NH-acyl, -O-acyl, CN, NO,, OR™,

SR, R? or CONHR',
R* is H, =0, =S, C,-Cs-alkyl or acyl,
R - is NH,, H,N-C(=NH) or H,N-(C=NH)-NH, where the primary
amino groups can also be provided with conventional amino

30

protective groups or can be mono-, di- or trisubstituted by R™,



SR10, R2 or CONHR1lo R4 is H, =0, =S, Cl1-Cs al kyl or acyl, R5 is NH2,

H2N- C(=NH) or H2N- (C=NH)-NH, where the primary 30 am no groups can al so be
provi ded wtohoeasventi onal am no protective groups or camChEPI®OGe9 di - or
trisubstituted by RLO, WO 03/ 068253 PCT/ EP03/01369 -10 CO-R 0, COORLO or
SO02R10,or R6, R7, R8 are each independeit4iy of one another absent or H R7
and R8 toget her are al so a bond, X, Y are each independently of one another
=N, -N-, O, S, - - or 5=C, wth the proviso that at |east one of the

two definitions X EP%O—QEPRM- Sé% W z are each independently of

one anot her absent, H NHCO, C(=S)NH, NHC(=S), C(=S5),

SQZNH,  NH3R2 por mﬁé%cﬁ@n&@pérﬂe@atl?‘b‘l‘%e@noﬂié}%s@ﬁf oPgt erocycl e which
has | to 4 N O and/or S atoms and can be unsubstituted or mono-, di- or

trisubstitReand By I%IagethAraFe:ESAab]bthI\l COOH, COOA, CONH2, N2, =NH or

=0, RO is H Hal, Cac ] 15 SQ2A,
S2Ar or SEBH R10 |9§eﬁ '”qﬁp%ﬂ\leﬂlﬁéﬂ%?ﬂeﬁé‘ﬁﬂﬁj%m %f@mﬁ‘%ﬁil is H or
al kyl diaving 1-6 C alcong %e@roﬁéet@ aa@%a@ruigmwo%fﬁmgnee@twer H or
unsubstituted or nono:, stltute al or cycl oal kyl ,
each of which 20 has-N—l-lN COabross and in which one, two or three nethyl ene
roups can be_replaced by N, 0 and/o
J P W, Z P are ea%h mdependently o?one another absent, O, S, NR,

C(=0), CONH, NHCO, C(=S)NH, NHC(=S), C(=S), SO,NH,

NHSO, or CA=CA',

10 R® is a mono- or binuclear heterocycle which has 1 to 4 N, O and/or
S atoms and can be unsubstituted or mono-, di- or trisubstituted

by Hal, A, -CO-A, OH, CN, COOH, COOA, CONH,, NO,, =NH or

=0,
R® is H, Hal, OA, NHA, NAA’, NHacyl, Oacyl, CN, NO,, SA, SOA,
15 SO,A, SOAr or SO;H,
R is H, A, Ar or aralkyl having 7-14 C atoms,
R" is H or alkyl having 1-6 C atoms,
A A are each independently of one another H or unsubstituted or

mono-, di- or tri-R°%-substituted alkyl or cycloalkyl, each of which
20 has 1-15 C atoms and in which one, two or three methylene
groups can be replaced by N, O and/or S,
Ar is unsubstituted or mono-, di- or tri-A- and/or R®-substituted
mono- or binuclear aromatic ring system having 0, 1, 2, 3or4 N,
O and/or S atoms,
25 Hal is F, Cl, Brorland

m, n are each independently of one another 0, 1, 2, 3 or 4,
and the physiologically acceptable salts thereof.

30



Ar is unsubstituted or nono-, di- or tri-A- and/or R9-substituted nono- or
bi nucl ear aromatic ring systemhaving 0, 1, 2, 3 or 4 N, 0 and/or S atons,
25 Hal iswb,03@8258r or | and m n are each independentl|y @CT@Pe3/enset her O,
1, 2, 3 or 4, and the physiologically acceptable salts thereof. 30 WO

03/ 068253 PCT/ EP03/ 01369 -11 Particul-ally preferred a, P3 and/or a, (35
inhibitors are used in the nmethod of invention that can be expressed by
the subfornulae Ila to Ilg, vvhich ot herwi se corresponds to the formula |1

o6 r10. "odad (érlécpzéﬁ%red &8 pBO/GT ol iﬂ@‘%&% LSS Be BRNER A or
H2N- C(=N b
ooy N Bieptich et £aRt Gfftkodi iR ER ORISRt S0 L

benzyl , 150tRéﬂsN|se ddrreépoadmttsilnlaa‘brmulaeldbat iaywhich cycl oal kyl with 1-15 C

at ons and m .n are each independently of one another 0, 1 or 2; 20 in lib)
Rl is Hor alkyl wwth 1-6 C atons, R2 is R10, CO R10, COOR10 or SO02R10,

5 in lla) R’ is H or alky! with 1-6 C atoms,
R? is R', CO-R"’, COOR" or SO,R"™,
R® is H,
R* is H or =0,
R® is H,N-C(=NH) or H,N-C(=NH)-NH,
10 W, Z are each independently of one another absent,
C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R'" is H, A or benzyl,
15 R is H,
A is unsubstituted alkyl or cycloalkyl with 1-15 C
atoms and
m, n are each independently of one another 0, 1 or 2;
20 inllb) R’ is H or alkyl with 1-6 C atoms,
R? is R, CO-R'"%, COOR™ or SO,R",
R® isH,
R* is H or =0,
R® is R®,
25 W, Z “are each independently of one another absent,
C(=0), NH, CONH or NHCO,
X ~ is-NH-, O or -CH,~,
Y is NH or O,
R® is @ mono- or binuclear heterocycle which has 1-4

30 N, O and/or S atoms and which can be



RB3is H RAis Hor =0, R5is R6, 25 W z are each independently of one

anot her absent, C(=0), NH, CONH or NHCO, Xis -NH, 0 or -CH2-, Y is NH
or 0, R6 wWemoem2ab- or binucl ear heterocycle which has 1- 4eCTamm13®9 and/ or
S atons and whi ch can be WD 03/ 068253 PCT/ EP03/ 01369 -12 unsubstituted or
nmono-, di- or trisubstituted by Hal, -A2-CO A OH CN, COOH COOA, CONHZ,
N2, =NHor =0, Rois H A or benzyl, 5 Rllis H A is unsubstituted

al kyl or cycloalkyl with 1-15 C atons and m n are each i ndependently of

one another 0, 1 or 2; 10 in llc is Hor R2 i
R10, CO R10, COORLO or SO2R 0 ”Sléés*i"‘k!teﬁ °rF§E°F8 ¥ rt”é“b%é eg%il{a‘ﬁ\?@(s =NH) or
HON- O(=NH) -NH, 15 W z are eagh C@ﬁpWM'QO@H%BCﬁ@%bﬁH aRegnt

C(=0), NH, CONH or NHCO, X is -NH, 00 Y'Is NH or 0,
=NH or =0,
R is H, A or benzyl,
5 R" is H,
A is unsubstituted alky! or cycloalkyl with 1-15 C
atoms and
m, n are each independently of one another 0, 1 or 2;
10  inllc) R! is H or alkyl with 1-6 C atoms,
R? is R™®, CO-R™, COOR™ or SO,R",
R® is H,
R* is H or =0,
R® is H,N-C(=NH) or H,N-C(=NH)-NH,
15 W, Z are each independently of one another absent,
C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
A is alkyl with 1-6 C atoms,
20 R is H, alkyl with 1-6 C atoms, camphor-10-yl or
benzyl,
R is H,
m, n are each independently of one another 0, 1 or 2;
25  inlld) R’ is H or alkyl with 1-6 C atoms,
R? is R™®, CO-R", COOR™ or SO,R™,
R® is H,
R* is Hor=0,
R® is R®,

30 W, Z are each independently of one another 4



Ais alkyl with 1-6 C atonms, 20 Rois H alkyl with 1-6 C atons, canphor-1
O-yl or benzyl, R' is H m n are each independently of one another 0, 1
or 2;  25won3fbsdy3 Rl is Hor alkyl with 1-6 C atons, R2 i SCREP)3/QFRI1O0,
COOR1L or SO2R10, R3is H R is Hor =0, R5is R6, 30 W z are each

i ndependently of one another WO 03/ 068263- PCT/ EP03/ 01369 -13 absent,
C(=0, NH, CONH or NHCO, X is =NH, 0 or -CH2-, Yis NHor 0, R6is a
nono- or binucl ear heterocycle which has 1-4 5 N, 0 and/or S atonms and

whi ch can be wunsubstituted or 7\ - L i ed by Hal, A
“COA OH, ON, COOH, COOA, %Hmfe&n\ﬁ%ﬂ%ﬁ%@?ﬂ alkyl with 1-4
C atons, canphor-1 Oyl or 1Gs BRpRYD oREHLS H A is unsubstituted al kyl
with 1-6 C atonms and m n are each |ndepencfently of one another 0, 1 or 2;

15 in 1le) RL is H orYalkyl wisMNHe60OC atons, R2 is R10, COR10, COOR10 or
SO02R10,

R® is a mono- or binuclear heterocycle which has 1-4
S N, Oand/or S atoms and which can be
unsubstituted or mono-, di- or trisubstituted by Hal,

A, -CO-A, OH, CN, COOH, COOA, CONH,,

NO,, =NH or =0,
R™ is H, alkyl with 1-4 C atoms, camphor-10-y! or
10 benzyl,
R™ is H,
A is unsubstituted alkyl with 1-6 C atoms and
m, n are each independently of one another 0,10r2;
15 inlle) R is H or alkyl with 1-6 C atoms,
R? is R, CO-R™, COOR" or SO,R"™,
R® is H,
R* is H or =0,
R® is RS,
20 W, Z are each independently of one another
absent, C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R® is 1H-imidazol-2-yl, thiazol-2-yl, 1H-benzimidazol-2-
25 yl, 2H-pyrazol-2-yl, 1H-tetrazol-5-yl, 2-imino-

imidazolidin-4-on-5-yl, 1-A-1,5-dihydro-imidazol-4-
on-2-yl, pyrimidin-2-yl or 1,4,5,6-tetrahydro-
pyrimidin-2-yl, |
R™ is H, alkyl with 1-4 C atoms, camphor-10-yl or
30 bénzyl,



RB3is H RAis Hor =0, R5is R6, 20 W z are each independently of one
anot her absent, C(=0), NH, CONH or NHCO, X is -NH, O or -CH2-, Yis NH
or 0, R6 WO 0¥06$25311 dazol -2-yl, thiazol-2-yl, | H benzi m daeolEras3/ni69 yl ,

2H pyrazol -2-yl, 1 Htetrazol-5-yl, 2-imno- imdazolidin-4-on-5-yl,

1- A-1, 5-di hydro-i mi dazol -4- on-2-yl, pyldiidin-2-yl or 1,4,5,6-tetrahydro-
pyrimdin-2-yl, RIO is H alkyl with 1-4 C atons, canphor-1 0-yl or 30
benzyl, WO 03/068253 PCT/ EP03/01369 -14- R' is H, A is unsubstituted al kyl
with 1-6 C atons anngmq n areisteﬁch i ndependently of one another 0, 1 or 2;
5. inllf) RLis Hor alkyl wwth’1-6 C atonms, R2 is R10, CO R10, OOOR10 or
S02R10, R3 is H R4AAs H or undtbstituted Myl #iNh)1-6rC Bi&EaRAH) - NH, 10 Wz
are each i ndependently of one another absent, =0), NH, CONH or NHCO X
is -NH, 0 or -CH2-, v, ns NH @re each independently of one another 0, 1 or 2;

5 in 1If) R? is H or alkyl with 1-6 C atoms,
R? is R"®, CO-R'", COOR" or SO,R™,
R3 is H,
R* is H or =0,
RS is H,N-C(=NH) or H,N-C(=NH)-NH,
10 W, Z are each independently of one another
absent, C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH-,
Y is NH or O,
R is Ar,
15 R is H,
A is unsubstituted alkyl or cycloalkyl with 1-15 C
atoms and ‘
m, n are each independently of one another 0, 1 or 2;
20  inllg) R’ is H or alkyl with 1-6 C atoms,
R? is R', CO-R'®, COOR™ or SO,R™,
R® is H,
R* is H or =0,
R® is R?,
25 W, Z are each independently of one another
absent, C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R® is a mono- or binuclear heterocycle which has 1-4

30 ‘ N, O and/or S atoms and which can be



R10 is Ar,

Rl is H owvoaBkygd2smi th 1-6 C atons, R2 is R10, CO R10, COORLO/EPO3/BGER1O0,
is H RAis Hor =O, R5 is R6, 25 W z are each independently of one
absent, C(=0O), NH, CONH or NH@G®- X is -NH, 0 or -CH2-, Yis

anot her

15 R11 is H, A is unsubstituted al kyl or cycloalkyl with 1-15 C
atons and m n are each i ndependently of one another 0, 1 or 2; 20 in IlQ)

R3

NHor O, R6 is a nono- or binuclear heterocycle which has 1-4 30 N, 0 and/or

S atons and which can be WD 03/ 068253 PCT/ EP03/01369

nono-, di

cycl oal kyl

anot her

0,

1 or 2. 10 The conpoun a I'l " and

-15 unsubstituted or

, - b db
N2, N or 0, R10 15 Ar - suRsUbgtysderigon @O%sab&r PR T
with 1-15 C  at onmjy a@@)dg] ;]1 e ¢ @P—I |¢@@;@;@%gofy of one

mulae lla to

Il g have been disclosed in DBRCY9#ENIboASO, Al, the whol e disclosure of which

I s hereby incorporat(la:g0

5

10

15

20

25

30

is Ar,

R" is H,

A is unsubstituted alkyl or cycloalkyl with 1-15 C.
atoms and

m,n are each independently of one another 0, 1 or 2.

The compounds of formula Il and subformuiae lla to lig have been disclosed
in DE 197 05 450 A1, the whole disclosure of which is hereby incorporated
to the present application by reference. Accordingly, the substituents of
formula |l resp. subformulae lla to llg have the same meaning as defined for
the substituents of formula | resp. subformulae la to Ig as disclosed on page
2, lines 3 to 43 resp. page 5, line 58 to page 7, line 30 of DE 197 05 450 A1.
The definitions for the substituents are given on page 4, line 35 to page 5,
line 56 of DE 197 05 450 A1.

More particularly preferred one of the following a8, and/or a5 inhibitors is

used in the method of the present invention:

(28)-2-[(R)-camphor-1 O-suIfonamido]-3-{3,4-dihydro-2—(3;guanidino-
propyl)-(2R)-2H-1,4-benzoxazin-3-on-6-yl}propionic acid;
(2S)-2-benzyloxycarboxamido-3-(2-guanidinomethyl-1,4-benzodioxan-6-
yl)propionic acid;
(2S)-2-tert-butyloxycarboxamido-3-[3,4-dihydro-2-(2-guanidino-2-
oxoethyl)-2H-1,4-benzoxazin-3-on-8-yl]propionic acid;
(2S)-2-benzyloxycarboxamido-3-(2-guanidinoacet-amidomethyi-1,4-
benzodioxan-6-yl)propionic acid;
(2S)-2-tert-butyloxycarboxamido-3-{3,4-dihydro-2-[N-(2-imidazolyl)-



to the present application by reference. Accordingly, the substituents of
formula Il resp. subfornulae Ila to Il g have the sane neani ng as defi ned
for the wolswe2aents of forrmula | resp. subfornul ae | a t@Cirgrayodsscl osed
on page 15 2, lines 3 to 43 resp. page 5, line 58 to page 7, line 30 of DE
197 05 450 Al. The definitions for thelGubstituents are given on page 4,
line 35 to page 5, |I|ine 56 of DE 197 05 450 Al. More particularly
preferred one of the following a" R3 and/or avP5 inhibitors is 20 used in

(58 5t [ BB EBITaH DR azip-3-0n- 8- YPIPRIOBI A% ani i no

propyl ) - (2R) - 2bislodthemagrsgearbdxamid-3 (B -8 QTHKUWQJENE(QLanzlmIdazolyI
(2S) - 2- benzyl oxycar boxam do- 3- (2- guani di nonet 4-benzodi oxan-6- 25

yl)pr gp! on|c;zarhaMylr(lQIS)ll-]QH-?Mzbdémzqydazwb-@nlﬁwﬁmgwmlﬂc ABid4- di hydr od2 (2-9g
uan id ino- enzoxa n opi onj, ¢ aci

(2S) - 2- benzyl d%g?r%&%lﬂw&\/@a@?x@m é{ﬁé‘a@ d%’r#’cﬁ%‘%’ﬂ'ﬁm 0-4- 4.

b s 11 -B6-

(292 ¢ or TR e R B, Fsbenaprasin o S BpRioniazcid ) o
03/ 068253 PCT/ (EBQ@Lmzﬁﬁnethy[bropyloxycarboxamldo) -3~{3,4-dihydro-2- [N (2-

banoyl met hyl ] -2H 1, 4- b 3-on-6-yl)
(29) -2 er (A IGpELAmEN RV O A%SPW%W‘%E{’ B herm oniaasisy 1 ) -

Carbamy et ok il S RERERAR BT R MRB A 21 & (2 92 Le

oxoi ni dazolfighzimkiagblydchtam@/mbti] @ﬂﬂ%@hﬂoﬁam%erykﬁ}mmwplonioc aci d:
(2S)-2-(2, 2-di net hyl propyl oxycarboxam do)-3-{3,4-d ihyd ro-2-[N-(2-

i mi daZ¥l yl Yacid banoy! et hyl ] - (2S) - 2H 1, 4- benzoxazi n- 3- on- 6- yl } propi oni ¢ aci d;
(2S)-2-[ (R) -canphorsul fonam do] - 3-{3, 4-di hydro-2-[ N- ( 2-
benzi m dazol yl ) car banoyl net hyl ] - 2H 1, 4- benzoxazi n- 3- on- 6-yl ) propi oni c

and their physiologically acceptable salts.

Most preferred are
15
(2S)-2-(2,2-dimethylpropyloxycarboxamido)-3-{3,4-dihyd ro-2‘-[N-(2-
imidazolyl)carbamoyl-ethyl]-(2S)-2H-1,4-benzoxazin-3-on-6-yl}propionic acid
and
(28)-2-[(R)-camphorsulfonamido]-3-{3,4-dihydro-2-[N-(2-benzimidazolyl)-

20  carbamoylmethyl]-2H-1,4-benzoxazin-3-on-6-yl)propionic acid:

In one further preferred embodiment of the method of invention the a.,f,
and/or o, 85 inhibitors to be used in the method for prophylaxis or treatment

25 of eye diseases are compounds of formula lil

30



10 acid and their physiologically acceptable salts. WMst preferred are 15
(25)-2-(2, 2-d inethylp ropyl oxyca rboxam do)-3-{3,4-d ihyd ro-2-[N(2-

i m dazol yWWpaoantgesdyl - et hyl |- (2S) - 2H 1, 4- benzoxazi n- 3- on- 6 P¢rjgmapi3eni ¢ aci d
and (2S)-2-[(R)-canphorsul fonam do] - 3-{3, 4- di hydr o- 2- [ N-(2- benzi m dazol yl ) -
20 car banoyl net hyl ] -2H 1, 4- benzoxazi n- 37011 6-yl)propionic acid: In one
further preferred enbodi rrent of the nmethod of invention the av(33 and/or
a,P5 inhibitors to be used in the nethod for prophylaxis or treatnent 25

of eye di seases are conpounds of fornmula Il 30 WO 03/068253 PCT/ EP03/ 01369
17 RAORL1 R7' RBOHNIIIRRD 5 R (CRR)mMZ-- (C H2), R3 in which 10
R is CH20R1IO COCR O, d CO\I(R12) , IRRdss R 0, COR10, CO Re,
COOR6, COOR10, S02R6, SO02RTo R , CONHR10 or CON(R12)2, R3 is
H, Hal, NHR10, N(R12)2, NH acy|, NC2, OR10, leO SO02R10,
SO03R10, COOR10, CONHR6, CON( R6).; .. or CO\I(RliIZ R4 is H A,
Ar or aral kyl ene havi ng 7-R# R2
5 RS— (CH,),—Z— (CH,). R®
in which
10 R! is CH,OR", COOR™, CONHR' or CON(R™),,
R? is R™®, CO-R'™, CO-R®, COOR?, COOR', SO,R®% SO,R™,
CONHR?®, CON(R®),, CONHR'® or CON(R™),,
R® is H, Hal, NHR', N(R™),, NH-acyl, -O-acyl, CN, NO,, OR",
SR, SO,R™, SO,R", COOR'", CONHR®, CON(R®),, CONHR"®
15 or CON(R™),
R* is H, A, Ar or aralkylene having 7-14 C atoms,
R® is NH,, H,N-C(=NH) or H,N-(C=NH)-NH, where the primary

amino groups can also be provided with conventional amino
protective groups, or can be mono- di- or trisubstituted by R™,
CO-R", COOR™ or SO,R™, or R*-NH-,

“ R® is a mono- or binuclear heterocycle having 1to 4 N, O and/or S
atoms, which can be unsubstituted or mono-, di- or trisubstituted
by Hal, A, -CO-A, OH, CN, COOH, COOA, CONH,, NO,, =NH or
=Q,

05 R’, R® in each case independently of one another is absent or is H,

R” and R® together are also a bond,
Z is absent, O, S, NH, NR, C(=O); CONH, NHCO, C(=S)NH,
NHC(=S), C(=S), SO,NH, NHSO, or CA=CA’, |
R® is H, Hal, OR", NH,, NHR', N(R™),, NHAcyi, OAcyl, CN, NO,,
30 SR, SOR™, SO,R"™ or SO4H,

R is H, A, Ar or aralkylene having 7-14 C atoms,



R5 is NH2, H2N-C(=NH) or H2N- (C=NH)-NH, where the primary am no groups can
al so be provided with conventional am no protective groups, or can be
nono- di -woro3nes2suibstituted by R1I0 20 CO R10, COOR10 or B0TERPO3/01Br9 R6- NH-
R6 is a nono- or binuclear heterocycle having 1 to 4 N, O and/or S atons,
whi ch can be unsubstituted or nono-, dil8er trisubstituted by Hal, A
-COA OH OCN COOH COOA, CONH2, NO2, =NH or =0, 25 R7, R8 in each case
i ndependently of one another is absent or is H R7 and Rs together are

al so a bondriZ is a CONH, NHCO C(=S) NH,
NHC(=S), O(Ds). sce %Whh@%!'ﬁ'fh%'&éélﬁo'*ﬁg = H Hal, OR 1. NH2, NHRIZ,
N(R12) 2, NI—RE*?yl QAcig lalkyCNaviNg21-6 Gatdphd,’ . SOR12, SO2R12 or SBH, RO is H,
A Ar or aral kyI ene having 7-14 C atons, VO 03/ 068253 PCT/ EPO3/ 01369 - 18
R is Hor Alkyl wtisHopalsybhavieg 1-H.6 atemqmycm}kw@ayw@ E15t®ms, Ais H

| kyl h 1-15 t whi ch
8:153bs%/i tu?\éldngr ?‘Fgﬂ‘% W@fh 'Sdfr}lstu#‘&y% Pk ﬁt'@ﬂﬁ%'y d|—5or&§31é t‘r'tﬁd\kﬁl gh Iofle
two or5three met hyI R HHRHichadhe tw8 o?%re@%é@ﬁ%ebgrdyps%agyéﬁbﬁs OAr s

a nono- or binuclear aromatic ring system having 0
and/or S atons, whi dﬁpl@edr’m/ulﬁsolanﬂ/edSpr rmno- di- or trisubstituted by

A and/ or R9A 10 Hal .is F, m i.n each case i ndependently of
one anot her™E 1S azmogo oPr lamuclear aromatic ring system having 0, 1, 2, 3 or

are 0,
4 N, O and/or S atoms, which is unsubstituted or mono-, di- or
trisubstituted by A and/or R®,

10  Hal is F, Cl, Brorl,

m, n in each case independently of one another are 0, 1, 2, 3 or 4,

and their physiologically acceptable salts and solvates.

15
In this embodiment of the method of the present invention particularly
preferred o, B, and/or o, B inhibitors are used that can be expressed by the
subformulae llla to Ilin, which otherwise correspond to formula Il but in
which
20
in llla) R® is H;
in lib) R? is H and
R? is COOR" or SO,R";
25
in lllc) R® is H,
R? is COOR™ or SO,R™ and
R is H, A, Ar or aralkylene having 7-14 C atoms;

30 inlld) m is 0;



and their physiologically acceptable salts and solvates. 15 In this

enbodi nent of the nethod of the present
al R3 and/wp 0a/og853 nhi bitors are used that can be expresse@CyEPII@1369

invention particularly preferred

subformulae Ilia to Illn, which otherw se correspond to formula Il but in

which 20 inllia) RBis H inllib) R¥1%-H and R2 is COORLO or SO02R10;
SO2R1 and R10 is‘H, A, Ar or aralkyl ene
30 inllid) mis 0; WD 03/068253 PCT/ EP03/ 01369

inlllc) RBis H R2is COORLO or
having 7-14 C at ons;
inllle) mis 0 and R3is H;

mis O;

or

SO2R10 and
5 in 11f)
in lllg)
10
in illh)
15
20
in i)
25
in 1))
30

R3

RS

R2

RS

R3

RZ
R1 0

Ar

RG

R3

R2
R1 0

25

-19-

5inlll1 RBis H R2is COOR 0 or S02R10 and
inlllg) RBis H 10 R2 is COOR10 or SO2R10 and R10 is H, A Ar or
aral kyl ene inilfi§) 7- 14 Gnatons angloand s 0; in lllh) R3is H 15 R2 is COORLO

is H;

is H,
is COOR' or SO,R" and

is O;

is H,
is COOR™ or SO,R" and
is H, A, Ar or aralkylene with 7-14 C atoms and

is 0;

is H,

is COOR" or SO,R" and

is H, A, Ar or aralkylene having 7-14 C atoms and
is H or unsubstituted alkyl having 1-15 C atoms or
cycloalkyl having 3-15 C atoms;

is phenyl or naphthyl and

is 0;

is a mono- or binuclear heterocycle having 1 to 4
N atoms, which can be unsubstituted or mono-,
di- or trisubstituted by Hal, A, -CO-A, OH, CN,
COOH, COOA, CONH,, NO,, =NH or =0,

is H,
is COOR'" or SO,R™ and
is H, A, Ar or aralkylene having 7-14 C atoms and

is 0;



R10 is H A Ar or aral kylene having 7-14 C atons and A is H or
unsubstituted al kyl having 1-15 C atons or cycloal kyl having 3-15 C at ons;
Ar is phewglososszsapht hyl and 20 mis 0; in IIli) R6 is aPOBMEPO3/ON369

bi nucl ear heterocycle having 1 to 4 N atons, which can be unsubstituted or
nono-, di- or trisubstituted by Hal, -20-CO A OR CN, 25 COOH, COQA,
CONH2, N2, =NH or =0, inlllj) R3is H R2 is COORLO or SO2R 0 and R10 is
H A Ar or aral kylene having 7-14 C atons and 30 mis 0; WD 03/068253

PCT/ EPO3/ 01369 -20 -6,ds a nono- or binycl ear heterocycl e havi to 4 N
atons, which can be urd3ubstitut®d rg)qnqﬁﬂ{gy_@uc%?r[]h%tprqq P%u'?)%“[”?q .]Hgdf by Hal,

A, -COA OH CN COOH COOA, PFSME%’ ,N;ﬁ,' = rﬁt_f% B Zis
absent; in Ill1l) Zis absent and 'i's R c%@"ﬁieﬁw? r’r;nﬁ%é@g'la sent, R3is
H and R2 is COOR10 or SO2R10; di-Soritristibdtityted bysHab®erCO-A, OH, CN,

COOH, COOA, CONH,, NO,, =NH or =0;

5
in 1ilk) Z is absent;
in 1111) Z is absent and
R® is H;
10
in lHim) - Z is absent,
R is Hand
R? is COOR™ or SO,R";
15 inllin) Z is absent,
R? is H,
R* is H,
R? is COOR" or SO,R";
R™ is H, A, Ar or aralkylene having 7-14 C atoms,
20 R® is a mono- or binuclear heterocycle having 1 to
4 N atoms, which can be unsubstituted or mono-,
or risubstituted by Hal, A, -CO-A, OH, CN, COOH,
COOA, CONH,, NO,, =NH or =0,
A is H or unsubstituted alkyl having 1-6 C atoms,
25 Ar is phenyl or naphthyl and
m is 0.

The compounds of formula lll and subformulae lila to liin have been
disclosed in WO 00/26212 A1, the whole disclosure of which is incorporated

30 to the present application by reference. Accordingly, the substituents of



R3isH RAiis H R2is COORLIO or SO2R10; R10 is H, A Ar or aral kyl ene
having 7-14 C atons, 20 R6 is a nono- or binuclear heterocycle having 1 to
4 N at omswowhioed25xan be unsubstituted or nono-, or risub®CriEPIE3LY Hal ,

A, -CO-A OH CN, COOH, COOA CONH2, N2, =NH or =0, Ais Hor
unsubstituted al kyl having 1-6 C atons,21-25 Ar is phenyl or naphthyl and m
Is 0. The conpounds of formula Il and subfornulae Illa to Illn have been
di scl osed in WO 00/26212 Al, the whol e disclosure of which is incorporated

30 to the present application by refe ce. Accordingly, the bstituents
of WO 03/ oé@@@%‘%ﬁ%ﬁcﬁ&%@%@ag“ﬁ{q birrkiave thesanes greating 85 AEMOET |1 i a t o
[l n have rﬁﬁfé}, ' ty rmul a |
resp. subf E)frgﬁm%ggetﬁsa ot€%f§§nﬂﬁkf%§éah%rhgggzﬁ?§ lﬂalr%gd]%a?gé%gge 2, line
31 resp. pagryelB line hto pége Q, [eg8118sp.|paye B3,dihe 2D EH25 lindd 6 oThe
definitions for the substituents are given on pag%e 8, .5 1line 18 to page
13, 1ine 10/V&r 006802 A6l Thedetintinns foaiha suhsiitysnis Aee gMEBPHARIBE: t he
foll ow ng g ( 0 1 .35~ 1 ahiAi i used in this enbodi mrent of the
met hod of 3'1’?8 ﬁo’?tg@%ée ﬁ%\?heﬂrﬁ ?%pr(g Gofbga A1

(2S)-3-[2-(3-am nopropyl ) -4-ox0-4H chronen-6-yl]-2-(2, 2-

di met hyl propoxycar boxam do) -propionic acid; (25)-3-{2-[3-(1 _

H- i m dazol -Mesd pariioalpgy ppgierred-ancooittHefnllanming 068y and/op o, inhigitatstigy |

e RN o T b 4o

10 (2S)-3-[2-(3-aminopropyl)-4-oxo-4H-chromen-6-yl]-2-(2,2-
dimethylpropoxycarboxamido)-propionic acid,;
(28)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxo-4H-chromen-6-y}-
2-(2,2-dimethylpropoxycarboxamido)propionic acid;
(28)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxochroman-6-yl}-2-
15 (2,2-dimethylpropoxycarboxamido)propionic acid;
(28)—3-{2-[3-(pyridin-2-ylamino)propyl]-4-oxo—4H—chrdmen-6-yl}-2-(2,2-
dimethylpropoxycarboxamido)propionic acid;
(2S)-3-{2-[3-(1H-benzimidazol-2-ylamino)propyl]-4-oxo-4H-chromen-
6-yl}-2-(2,2-dimethylpropoxycarboxamido)propionic acid;
20 (2S)-3-{2-[3-(1H-imid azol-2—ylamino)propyi]-4—oxo-4H—ch romen-6-yl}-
2-butylsulfonamidopropionic acid;
(28)-3-{2-[3-(pyridin-2-ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-
(2,4,6-trimethylphenyl)suIfonamidopropionic acid

25 or their physiologically acceptable salts and solvates.
Most preferred are

(25)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxo-4H-chromen-6-y(}-

30 2-butylsulfonamidopropionic acid and



15 (2, 2-di met hyl pr opoxycar boxam do) propi onic acid; (2S)-3-{2-[3-(pyrid

i n-2-yl am no) propyl ] - 4- oxo- 4H chronen- 6-yl }-2-(2, 2-

di met hyl pwopangs2as boxam do) propi oni ¢ acid; (2S)-3-{2-[ 3-( PCI/EP03/01369

H benzi m dazol - 2- yl am no) pr opyl ] - 4- oxo- chr onmen-

6-yl }-2-(2, 2-di net hyl propoxycar boxamni db?g;'opi onic acid; 20 (2S9)-3-{2-[3-(1
H i m dazol - 2-yl am no) propyl ] - 4- oxo- 4H chr onen- 6-yl } -

2- but yl sul f onam dopr opi oni ¢ aci d;

(29)-3-{2-[3-( py(2@)‘-31-{2-{3’4_(@,71‘1&1@2?19@%(1)pl%ﬁ?ﬂ%—_ékb-@hf—@lﬁ%ﬂqeﬁrﬁlﬁ}:é’:
(2,4,6-trinethyl phenyl)sui f onam dopropionic acid 25 or their

physi ol ogi c(ﬂ:f’qﬁ‘g yibeaylsulfosamidogsopipaiceacid. Mbst preferred are
(2S)-3-{2-[3-(1 Himdazol - 2-yl am no) propyl ] - 4- oxo- 4H chronen- 6-yl } - 30

2- but yl sul f onam dopr opi oni c acid and WO 03/ 068253 PCT/ EP0O3/ 01369 -22
(2S)-3-{2-[3-(pyrid in-2-ylamino) propyl]-4-oxo-4H chronen-6-yl}-2-

(2,4, 6-trinmethyl phenyl ) sul fonam dopropionic acid. 5 In one further

pref erPed elrbonk furthergirefenednambodinunt iofi tentrietitod beingentiddtheag,or avl 5
inhibitors to be used in the nethod for prophylaxis or treatnment of eye
di seases ar 8Nd@hpelnBbibiprs torkrivsed in e m@thmyfﬂf prophylexiser frepimenta- (CH2) m

BIIV N R2y é)‘f_’e diseases are compounds of formula [V

: O
10 R X _<
OR!
R3-(CHy) -A-(CHy) - > T v
N
15 R '
wherein
Aand B are each independently of one another O, S, NH, NR’, CO,
20 CONH, NHCO or directly bond,
X is alkylene having 1-2 C atoms, which is unsubstituted or
monosubstituted by R*or R® or a direct bond,
R is H, Z or -(CH,),-Ar,
R? is H, R” or -C(0)Z,
o5 R is NHR®, -NR®-C(=NR®)-NHR®, -C(=NR®)-NHR®, -NR’-
C(=NR®)-NHR®, -C(=NR?)-NHR® or Het',
R*or R® are each indipendently of one another H, oxo, R, -(CH,),-Ar,
-C(O)-(CH,)s-Ar, -C(O)-(CH,),-R’, -C(O)~(CH,),-Het, Het,
NHR®, NHAr, NH-Het, OR’”, OAr, OR?® or O-Het,
30 R is H, -C(O)R?, -C(0)-Ar, R, COOR?, COO-(CH,),-Ar, SO,-Ar,

SO,R’ or SO,-Het,



wherein A and B are each independently of one another 0, S, NH NR, CO
20 CONH, NHCO or directly bond, X is al kylene having 1-2 C atons, Wmch i's
unsubst i twDed/oes2s3 nonosubstituted by R4 or RS or a direct Pb?(mrl’ps/mms H Z
or -(CHZ)o Ar, Ris H R or -C(OZ, 25 R3 is NHR6, -NR6-C(=NR6)-NHRG,
-C(=NR6) - NHR6, -NR6- C(=NR9)-NHR6, - C(-=29R9)-NHR6 or Het', R4 or R5 are each
i ndi pendently of one another H, oxo, R7, -(CH2)o Ar, -C(O-(CH2)o Ar,
-C(O-(CH2)o R7, -C(O-(CH2)0-Het, Het, NHR6, NHAr, NH Het, OR7, QAr, OR6

or O Het, R6 is H, ) SCS Ar,
T el L T Y A G et
10 C atons or cycloal kbmRaving 1 to 10 C atoms, R8 is Hal, NO2, CN, Z,
-(CH2)o Ar, COOR, OR, CF3, OCF3, SO02R1, NHRL, N(R )2, NH-C(O)Rl NHCOOR1

or (ORI, B RO is CI\IlsHeNCMOz,ENsZa-I(@ng) -I7Paer|®j)Ei§1 tORE CFaA0D0E, Ar is aryl,

\éw;![ﬁlha![ Zdunéé It;/t 312 eﬁﬂj’ﬁ&f@&%&ﬂ&ﬁ&hﬁ% %8&% &p)%) hg': e?gcyél |H§tr: ag

systemghavigg 5 to 10 ;a Hgfn ch can contain 1 or 2 N atons and/or 1 or
2 Sor 0 atonms and wherel n € heterocyclic ring systemcan be nono- or

Z is alkyl having 1 to 6 C atoms,
Ar is aryl, which is unsubstituted or substituted by R*
Hal is F, Cl, Brorl,
Het is saturated, partly of fully saturated mono- or bicyclic
10 heterocyclic ring system having 5 to 10 atoms, which can

contain 1 or 2 N atoms and/or 1 or 2 S or O atoms and
wherein the heterocyclic ring system can be mono- or
disubstituted by R?,

Het' is @ mono or bicyclic aromatic heterocyclic ring system having
15 1 to 4 N atoms, which can be unsubstituted or mono- or
disubstituted by Hal, R7, OR?, CN, NHZ or NO,,
n is0,1or2
m is0,1,2, 3,4, 50r6,
o} is0,1or2

20

as well as their physiologically acceptable salts and solvates.
In this embodiment of the method of invention particularly preferred o, B,
and/or o5 inhibitors are used that can be expressed by the subformulae

25 |vato IVi, which otherwise correspond to formula IV but in which

in IVa X is a direct bond

30



di substituted by R8, Het' is a nono or bicyclic aromatic heterocyclic ring
systemhaving 15 1 to 4 N atons, which can be unsubstituted or nono- or

di substi twoedossesHal , R, OR, CN, NHZ or NO2, nis 0, 1 ®eCTEPI3ABSE 1, 2,
3,4,50r6, o0is 0, 1 or 2 20 as well as their physiologically acceptable
salts and solvates. In this enbodi ment24f- t he met hod of invention
particularly preferred acJ3 and/or (45 inhibitors are used that can be
expressed by the subfornulae 25 IVa to IVi, which otherwi se correspond to
formula IV but in which inlVva Xis a dirgct bond 30 WO 03/068253

PCT/ EPO3/ 01369 -24 O 4 OR1 R3-(H2)n-Af(CH2)mR5 Na 5 NR2 inIVb x is
a direct bond, R2is H 10 RS is is Ar A O 15 OR

OR!
R3-(CH,),-A-(CH,), - IVa
5 N
\
R2 .
in IVb X is a direct bond,
R? is H,
10 R’ is H and
R* is Ar
Ar Q
15 ORt?1
A\
R3-(CH,) -A-(CHp),- . Vb
\
R2 .
20
in Ve X is a direct bond,
R® is H and
R* is Ar or Het;
o5 in Ivd X is a direct bond,
R® is H,
B is O,
A is NH,
n is 0,
m is3or4,
30

R® is Het and



R3-(CH2)n-A-(CH2)mIVb NR2 20 inIVc x is a direct bond, R5is Hand R4
is Ar or Het; 25 in IVd x is a direct bond, RS is H Bis O Ais NH n
is 0, 30 woiog/og263 4, R3 is Het and WD 03/068253 PCT/ EPOBCOEPED013625- R4
is Ar A O 5 0R IVd Het-NH (CH2)n; (%é\IR2 10 in 1Ve x is a direct bond,
REisH BisO Ais NH nis 0, Tev T

R is Ar
Ar Q
OR!?
5
Het-NH-(CH,),,-O D Ivd
N
\
R2 .
10 . . .
in Ve X is a direct bond,
RS is H,
B is O,
A is NH,
n is 0,
15 m is 3 or4 and
R® is Het
0
R4
20 OR?
Het-NH-(CH,), -0 D Ve
N
\
R2 .
25 _ ,
in IVf X is methylene, which is unsubstituted or substituted
by Ar,
R? is H,
R® is H oder Ar and
R* is oxo

30



15 mis 3 or 4 and R3is Het 0 R4 20 OR1L | Ve

in IV x is nethyl ene,
H R5 is Woodess283 and 30 R4 is oxo WO 03/068253 PCT/ EPORCTEPED01369 26 O

OXORL 5R 5 R3-(CH2)"-A-(CH2)m | Vf

R4 OR

10

15

20

25

30

R3-(CH,),-A-(CH,),.-

in IVg

X

N\
N
\
R2

is methylene,

R4

R3%-(CHy)-A-(CHy),-B

in IVh

in Vi

X

R4
R5
Rz

R4
R5

RS

is methylene,
is H or Ar,

is H or Ar and
is H;

is methylene,
is H or Ar,

is H or Ar,

is O,

is NH,

is 0,

is3or4

is Het and

O

=

RS

OR!

OR!

6R2in Vg x is nethyl ene,

IVf

Het-NH- (CH 2)m O N R2 25
whi ch is unsubstituted or substituted by Ar,

R2 is

10 O



R3-(CH2)n-A-(CH2)mB R5 1Vg 15 NR2 in IVh x is nethylene, R4 is Hor Ar,
20 R is Hor Ar and R2is H inIVi xis nethylene, R4 isHorAr,
is Hor AVDOB06®5D, Ais NH nis 0, mis 3 or 4 30 R3PC3/HHes/0BRd O
03/ 068253 PCT/ EP03/01369 -27- RBis HO 4 ORS R51Vi 5 Het-NH(CH O\
10 More particul arly preferd®ed the avR3 and/or af5 inhibitor

N 2)111 R2

according to formula 1V to be used in the nmethod of the present invention

i s: 3-phenyl -3-{6-[3-(pyridine-2-ylam no) - propoxy] -1

H-i ndol e- 3-

10

15

20

25

30

yl'}-propiggic acidjgn

OR!

Het-NH-(CH,),-O Vi

More particularly preferred the o, and/or o35 inhibitor according to formula

IV to be used in the method of the present invention is:

3-pheny!-3-{6-[3-(pyridine-2-ylamino)-propoxy]-1H-indole-3-yi}-propionic
acid; '

3-phenyl-3-{6-[4-(pyridine-2-ylamino)-butoxy]-1H-indole-3-yl}-propionic
acid;

3-phenyl-3-{5-[4-(pyridine-2-ylamino)-butoxy]-1H-indole-3-yl}-propionic
acid; ‘

3-phenyl—3-{5—[3-(pyridine—2—ylamino)-propoxy]-1 H-indole-3-yl}-propionic
acid;

3-phenyl-3-[6-(pyridine-2-yl-amidocarboxymethoxy)-indole-3-yl]-propionic
acid;

3-phenyl-3-[6-(benzimidazole-2-yl-amidocarboxymethoxy)-indole-3-yl]-
propionic acid

3-phenyl-3-[6-(imidazole-2-yl-amidocarboxymethoxy)-indole-3-yl-
propionic acid or

3-Benzo[1,2,5]thiadiazol-5-yI-3-{6-[2-(6-methylamino-pyridin-2-y)-
ethoxy]-1H-indol-3-yl}-propionic acid

as well as their physiologically acceptable salts and solvates.

25 R5



15 3-phenyl -3-{6-[4-(pyridine-2-ylam no)-butoxy]-1 Hindole-3-yl}-propionic
aci d; 3-phenyl -3-{5-[4-(pyridine-2-ylam no) - but oxy] -1

H-i ndol e-\80ywBMeg26Dpi oni ¢ aci d; PCT/EP03/01369

3- phenyl - 3-{5-[ 3- (pyri di ne- 2- yI am no) - ?;gopoxy] 1 Hindol e-3-yl}-propionic
20 acid; 3-phenyl-3-[6-(pyridine-2-yl-

ocar boxyrret hoxy) -i ndol e-3-yl ] -propionic acid;

3- phenyl - 3- [ 6- (benzi m dazol e- 2-yl - am docar boxynet hoxy) -i ndol e- 3-yl | -

propi oni ¢ agbst ;ﬂ’éfe?réwﬁw&ﬁ@ahafdﬂomssdahmﬂ@r acydrdaiy foormula IV to be

ocar boxynet hoxy) - i ndol e- 3-y ]- propionic acid or
3- Benzol[ 1, 4ysertinitheimnetbpd of yhe present mvestiomishyl ani no- pyri di n- 2-yl ) -

coopt bl ¢ salanant i DB S tisreionyusbira sy RIEy

preferred they K(SS and/or av135 inhibitor according to formula IV to be
used in the nethod of the present invention is

3- pgerﬁll -53 { 6-3-Betpyiri, 21 bithiagliazdokbiyh@) {BgRe(Bexmeihylarinonpyridin-2-yl)-} - pr opi oni c
acid or

3- Benzo[ 1, ZBexyli Hiningl3- !S’}‘FFQ%O'{'E aFQL( 6- et hyl ami no- pyri di n-2-yl) -

et hoxy]-1 Hindol-3-yl}-propionic acid. This conpounds as well as the
conpounds of formula IV and subfornulae [Va to IVi are disclosed in

copendi ng gRHigBBMpaLeds appei agtieocormpoudddodormith hBand subfoemutas e
di scl osure of which is hereby inco rated to the present applicati.on by
ref erence. IXedorVi at gisclored %9@@3&41’@9}9@”&?” rateniiapplicatiangno.s aﬁrml ae Na

to IViggave :':Iduf the Wh&g%f‘é@(gslﬁé o?Whléheg ﬂe%by Iﬂ1e(:orporated to the present

application by reference. Accordingly, the substituents of formula IV and
subformulae [Va to 1Vi have the same meaning as defined for the
substituents of formula | resp. subformulae la to li as disclosed on page 1,
line 3 to page 2, line 13 resp. page 17, line 4 to page 20, line 9 of german

15 patent application no. 100 06 139.7. The definitions for the substituents are
given on page 9, line 6 to page 16, line 28 of german patent application no.
100 06 139.7.

The particular suitability of the compounds as described hereinbefore for
20 using in the method of treatment of eye diseases was experimentally

confirmed for some representative compounds.

It is a further object of the invention to provide é composition suitable for the
method for prophylaxis and treatment of diseases of the eye of a patient

25 resulting from angiogenesis comprising injecting into the subTenon's space
of the eye of said patient a composition comprising a therapeutically
effective amount of an a,B, and/or o5 inhibitor sufficient to inhibit

angiogenesis of the eye.

30



substituents of formula | resp. subfornmulae la to Ii as disclosed on page
1, line 3 to page 2, line 13 resp. page 17, line 4 to page 20, line 9 of
ger man 15wpasees2sappl i cati on no. 100 06 139.7. The defi ni PCOEPOs/ar364 he
substituents are given on page 9, line 6 to page 16, line 28 of gernman
pat ent application no. 100 06 139.7. “particular suitability of the
conpounds as descri bed hereinbefore for 20 using in the nmethod of
treatment of eye di seases was experinentally confirned for sone

repr esent at TyefdraiiioISsed forla%mﬂni%t—réﬁ&%fﬂm &sthp8iind o itRyention to
provi de a conposition suitable for the nethod for prophyl axi s and

t r eat ment osuhi'an@amaﬁe ofttbe @ye aain e pay fam smfabiemn appligatiominto
angi ogenesi i sin into th subTe a of, the eye of
o pat oo b RERE RS rAve C PRSP R U9 UER & ST Buth SPaL fieaittel e amount

of an a[i3 e5|s of the
eye. 30 o SFERL R iTRctciog It sduferdts %aeéef‘)cﬁ’dr%m@té% fordRg
adni ni 8t r at applicafion fernoaeaoiations, su‘s;bmsnmd)iﬂemimldsaIsmapensbns.he eye can be

any formsuitable for application into the subTenon's space by injection
through a cannula with small diameter suitable for inj ection into the

subTenon s ERAGEsIGHE TRBR P ruddlfihRhE SuARLHSAIAR daam &1 ©

sol uti ons, SuUsSpensions suspensions. |ons usabl e for

i nj ection Ipmwdw@cambtmér@blmaﬁacmgeﬂﬁrwm the r@lmwmbggncais dgstribert abl e
carrier together with the relevant agent as described herein, dissolved or

di spersed theieis, disgolves erdisnersed dhergineas anastive drpredianérAs Hsed he t er m
and  clent el S B abienk fuE R Ao e PR Teler g RS o BB REt: i st rat i on
into the subiRERNdAUSREEMdTeageBRWEICh WepleaBht fRerials that are capable of

administration into the subTenon's space of a mammal without the

production of undesirable physiological effects. The preparation of a

injectable pharmacological composition that contains active

15 ingredients dissolved or dispersed therein is well understood in the art and -
need not be limited based on formulation. The preparation can also be
emulsified. The active ingredient can be mixed with excipients which are
pharmaceutically acceptable and compatible with the active ingredient and in
amounts suitable for use in the therapeutic methods described herein.

20  Suitable excipients are, for example, water, saline, sorbitol, glycerol or the
like and combinations thereof. In addition, if desired, the composition can
contain minor amounts of auxiliary substances such as wetting or
emulsifying agents, pH buffering agents, and the like which enhance the
effectiveness of the active ingredient. The composition can also contain

25  viscosity enhancing agents like hyaluronic acid. The therapeutic composition
of the present invention can include pharmaceutically acceptable salts of the
components therein. Pharmaceutically acceptable salts include the
acid addition salts that are formed with inorganic acids such as, for example,
hydrochloric or phosphoric acids, or such organic acids as acetic, tartaric,

30 -mandelic and the like. Salts formed with the free carboxyl groups can also



production of undesirabl e physiological effects. The preparation of a

I nj ectabl e pharnacol ogi cal conposition that contains active 15 ingredients
di sso] vedworesdeszper sed therein is well understood in the &cCu/Eenstoi3meed not
be limted based on formul ation. The pr %par ation can al.so be emulsified.
The active ingredient can be m xed w tlexci pi ents which are

phar maceutical |y acceptabl e and conpatible with the active ingredient and
in amounts suitable for use in the therapeutic nethods described herein.

20 Sui t abl eyeedshiRicERbS iRbRYanfObasesiteas, 1of 8kampR!, 588iun® Pdthdsiim, 9l ycer ol
or the |ike and conbinations thereof. In addition, if desired, the

conposi t i orans@meniwoncacivcmménferrianydnokislesf andsuth argaricbasanaes such as
wetting or . emul sifying agents, .pH bufferin ents,. and the like which
enhance t hdSORIPPY i'O%’g‘@E%?@flangeva?gﬁw ap regg?%ﬂth'sgﬂ'é‘ecﬂfﬂfé‘éqqion can
al so cont ai ), 2RMiKeC BSkictISAR edPsH RARRYSCl &4 hyal uronic acid. The

t herapeuti ¢ conposition of "‘the present invention can include

pharmeceutically acceptable salts of the conponents therein.

Pharmaceuti cal |y acceptable salts include the acid addition salts that are
formed wit Physinlgaisaty lerablesearfierssarer well knawp i the At dEX@MPETY OF or
phosphori c ' c ' | @S o LG mandel i ¢
nd the | 1 WBEIESSYs B defllien R it Mafbbitain 36 hlichais i 20

03/ 068253 RGHitROR Biedive iifteliRnéeahd thtér, @ncontililgaiuifdrasel asuch as, for
exanpl e, sodium potassium ammonium calciumor ferric hydroxides, and

such or ganisodiis @hosphaiessimhypiglegitalaH valuee physialeginal saling Ay bath no

h hi i din ' d,th i i . di h
fooatq . "istishias Shodiraie b ferstisarbic sl ffimdra by el i aighl BT T o, LS i 0
Exenpl ary Qlontdih GH61& hahdr@l Suffr&aftt 88 Well AASHRUICHUASIEGANM dl@t contain no

materials in addition to the active ingredients and water, or contain a
buf f er suctpadassium chlorides, sorbitol and other solutes.

Depending from the application form the active compound liberates in an
15 immediate or a sustained release manner. A sustained release formulation is

preferred because the injection frequency can be reduced.

One possibility to achieve sustained release kinetics is embedding or

encapsulating the active compound into nanoparticles. Nanoparticles can be
20 administrated as powder, as powder mixture with added excipients or as

suspensions. Colloidal suspensions of nanoparticles are preferred because

they can easily be administrated through a cannula with small diameter.

Nanoparticles are particles with a diameter from about 5 nm to up to about

25 1000 nm. The term ,nanoparticles” as it 'is used hereinafter refers to particles
formed by a polymeric matrix in which the active compound is dispersed,
also known as ,,nanospheres“, and also refers to nanoparticles which are
composed of a core containing the active compound which is surrounded by
a polymeric membrane, also known as ,nanocapsules”. For administration

30 into the subTenon's space of the eye nanoparticles are preferred having a



sodi um phosphat e at physi ol ogi cal pH val ue, physiol ogical saline or both,
10 such as phosphate-buffered saline. Still further, aqueous carriers can
contai n mvpa3wbeess one buffer salt, as well as salts such asTgrds/umsvand

pot assi um chl ori des, sorbitol and other solutes. Depending fromthe
application formthe active conpound Fiderates in an 15 imedi ate or a
sustai ned rel ease manner. A sustained release formulation is preferred
because the injection frequency can be reduced. One possibility to achieve

compound | RTREL e EPEEed SEI SRl ttim, EEERULTRCARAROR A0 AP

powder, astpapdat 200 xinire W th added excipients or as suspensions.
Col | oi dal suspensi ons of nanoparticles are preferred because they can
easily be adm nistrated through a cannula with small di aneter.

%5 1000 nmNARREarsTes Shl o prihcEey R SO tfZaROR B atRBRey orers ro
parti @ es foidmRerr By DSy REIFMERITdIYmER. Bddpblyfets prattare@meanad i s

di spersed, also known as, , nanospheres™, and also refers to nanoparticles
whi ch are aremfiesetbtbiodegradableandddmiangaintiexiaclogical seripasihypradiucts i s
surrounded by a I ric nbr ane, al so kno as,,,nanocapsul.es". For

admi ni st raﬂaﬁﬁpéff%?‘?%ggweg?‘}meéﬂ&ﬁy@eﬁaf?ep'ﬁg'?ﬁ‘i‘ ’8%%%@@53#&9”& es are
preferred ' FW& &t tachhigiedgeepy f rom about 50
nmto abou[b?%%grglﬁran | H%Q%%E%ﬁ%é%@%@ﬁ% 100 nm“ﬁktlo about 200 nm
Nanoparti clegsulsion daporaiaT, edivant dispticemerd) yaitng-oat Bad byf di spersed 5
nononers or by using preformed polyners. Since polyners prepared in situ
are oftden epllpifigatien dHBISIAN. and/ or “ cont ai n t oxi col ogi cal serious byproducts

nanoparticles fromprefornmed polyners are preferred. Nanoparticles from
preformed polyners can be prepared by different techniques, i.e. by

Emulsion evaporation is the classical technique for preparation of
nanoparticles from preformed polymers. According to this technique, the
polymer and the active compounds are dissolved in a water-immiscible

15 organic solvent, which is emulsified in an aqueous solution. The crude
emulsion is then exposed to a high-energy source such as ultrasonic

| devices or passed through high pressure homogenizers or microfluidizers to

reduce the particle size. Subsequently the organic solvent is removed by
heat and/or vacuum resulting in formation of the nanopatrticles with a

20  diameter of about 100 nm to about 300 nm. Usually, methylene chloride and
chloroform are used as organic solvent because of their water insolubility,
good solubilizing properties, easy emulsification and high volatility. These
solvents are, however, critical in view of their physiological tolerability.
Moreover, the high shear force needed for particle size reduction can lead to

25-  damage of polymer and/or the active compound.

The solvent displacement process was firstly described in EP 0 274 961 A1,
In this process the active compound and the polymer are dissolved in an
organic solvent which is miscible with water in all proportions. This solution is

30 introduced in an aqueous solution containing a stabilizer under gentle



emul si on evaporation, solvent displacenent, salting-out and by 10

emul sification diffusion. Enul sion evaporation is the classical technique

for prepaweatmoss26d nanoparticles from preformed pol yner s PCAGEPO3/Gi3nY t 0

this technique, the  polymer and the active conpounds are dissolved in a

wat er-i mm sci bl e 15 organic solvent, wB8zh is enmulsified in an aqueous

solution. The crude enmulsion is then exposed to a high-energy source such

as ultrasonic devices or passed through high pressure honogeni zers or

m crofluidizers to reduce th article size. Subseguently the organic

Sol vent 15 sdipRdesying Il spamaREoUs IRy Ao & SRNERGTICIES: GXAITISR B ¢ he

nanopar t| ¢l &itable SrenfOsell@mRlad HhbRBaAre e bPeflidl [0 nm Usually,

met hyl ene chl ori de~an chl oroform are used as organi c sol vent because of

t hei r wat erpolpdnyldicahidl yAdvaydadesuslyohlorinateyl sologestanesshesasiress can

enul sification and high volatilit These _sol vents euggqaomever, critica
I .

in view of R%aveidgnyEigmeshagismn 8}/@}"%@[‘@?3“%?@% €Chi gh shear

force gmeede t.icl ' t] ; pol ynmer
andi ort he SR8 Byt BoR SRpLESICdPoraY A schvetn SGeman: PRI
described i(Fekh 9. &7, 36t JAPharrhns$ (M S8 RGCRAS. Réeerdlyt, avwhatpound and t he
pol ymer are dissolved in an organic solvent which is mscihle with water

in all propﬁspla@zmienﬂﬂwnwwa@ﬁis]@sw byn\;’\%aa&?@ﬁhf\hrindﬂﬂ%me sol ution
i ni i i PN3/ Q1369 - 32
ggint glt nggr%géh%ﬁ;?\}%rﬁrcghgﬂﬁ@ﬁgﬁgécﬁgél\ggg‘ﬁé’ﬁﬁg%%ﬁa{[ﬁgyg&rﬁ%f %s. Exanpl es for

sui tabl e orig@BHGcSPINE e agiidoss sblutib Yithateagiefiopne or et hanol resp.
pol yvi nyl al cohol. Advantageously chlorinated sol vents and shear stress can

be av_o1 ed. The nmechani smof formation of nanoparticles has been 5
expLal med 0L 2k o 0 BR56- Ak bR O MRABKY P B 2 2o
technique a solution of a water-insoluble polymer and an active compound in
a water-soluble organic solvent, especially acetone, is mixed with a
concentrated aqueous viscous solution or gel containing a colloidal stabilizer
15 and a salting-out agent. To the resulting oil-in-water emulsion water is added
in a quantity sufficient to diffuse into the aqueous phase and to induce rapid
diffusion of the organic solvent into the aqueous phase Iéading to interfaciale
turbulence and formation of nanoparticles. The organic solvent and the
salting-out agent remaining in the suspension of nanoparticles are
20 subsequently eliminated by repeated washing with water. Alternatively, the

solvent and salting-out agent can be eliminated by cross-flow filtration.

In emulsification-diffusion process the polymer is dissolved in a water-
saturated partially water-soluble organic solvent. This solution is mixed with
25  an aqueous solution containing a stabilizer resulting in an oil-in-water
emulsion. To this emulsion water is added causing the solvent to diffuse into
the aqueous external phase accompanied with formation of nanoparticles.
During particle formation each emulsion droplet leads to several
nanoparticle. As this phenomenon cannot be fully explained by convection

30  effect caused by interfacial turbulence, it has been proposed that diffusion of



di spl acenent techni que was di scl osed by WO 97/03657 Al, in which the
organi ¢ solvent containing the active conpound and the polyner is

i nt r oducewoiopes2she aqueous sol ution without agitation. 1@CTHPOFel3t9 ng- out
technique was firstly described in WD 88/08011 Al. In this technique a
solution of a water-insoluble polyner &3&l-an active conpound in a

wat er - sol ubl e organi ¢ sol vent, especially acetone, is mxed with a
concentrat ed aqueous vi scous solution or gel containing a coll oidal

stabilizer 15 and sal ti ng- oyt ent.... To the resulting oil-jn-water

ol si on wedtGARIEsAuRIEdrom the, dearlelsi af she Bryde e BHRIaT, caTieR RalerHES Fhe
aqueous ph ; [ ] iffius) [ j vent into
Fhe aquenn Rl orhol R WA pbBRi pidse i) 1B Ruddl€ pag@tecufy P Tl (f
nanoparti cl sperdhierateddocat regibue nfroranehith ¢he pblymey-aggtregegestn tresnfairm ng i n

t he suspensi on of nanopartjicles are 20 subsequently eli m nated by repeated
washi ng wi t® Ranapartioles ruintanasiGuerere D<ol alekpllifldPelym.iSd- agent can

g T

ymer I'sS In a ura er-sol ubl e

or gani ¢ sol pepylenéiatbenatetdrathylsicatatetan behusethagdrganie gulvent. ut i on
containing a stabilizer resulting in an oil-in-water enmulsion. To this
enul sion water is added causing the solvent to diffuse into the aqgueous

par 1 ol § ORI & GRpRo ahat Bk B0 hapthieBeREREE I v I c e, o
this phenon@pego?PBw%eraﬁFéMhdeyinemelrﬁéﬂh@a dPthé pracat irendBnelvhret caused by

interfacial "turbulence, it has been proposed that diffusion of WO 03/068253
PCT/ EPO3/ 01ig@6lves 3Jectiamaai thedotmelation inimthésubifepdres space ohgheeyrle enul si on

Phase.r coul FIRPATHCES RS Lo TP STPEUar AANSRTe RRBIRTHH. JRe RE pal yror
aggr egat es i g difHid refers to material which, after introducing in a biological
environment, have no serious effects to the biological environment. From
biocompatible polymers those polymers are especially preferred which are
15 also biodegradable. The term ,biodegradable” refers to material which, after
introducing in a biological environment, is enzymatically or chemically

degraded into smaller molecules which can be eliminated subsequently.

Biodegradable polymers are well known by the person skilled in the art.

20 Examples are polyesters from hydroxycarboxylic acids such as poly(lactic
acid) (PLA), poly(glycolic acid) (PGA), polycaprolactone (PCL), copolymers
of lactic acid and glycolic acid (PLGA), copolymers of lactic acid and
caprolactone, polyepsilon caprolactone, polyhyroxy butyric acid and
poly(ortho)esters, polyurethanes, polyanhydrides, polyacetals,

25 polydihydropyrans, polycyanoacrylates, natural polymers such as alginate
and other polysaccharides including dextran and celiulose, collagen and

albumin.

Liposomes are a further drug delivery system which is easily injectable.

30 ~ Accordingly, in the method of invention the active compounds can also be



of nanoparticles (Quintanar-Guerrero D. et al. Colloid. Polym Sci. 275 5
(1997) 640-647). Advantageously, pharnaceutically acceptable solvents |ike
propyl enewoasierrat e or et hyl acetate can be used as organPCTEPIVErIss. Wth
t he net hods descri bed above nanoparticles can be fornmed with various types
of polymers. For use in the nethod of -34e present invention, which 10

i nvol ves, injection of the formulation into the subTenon's space of the
eye, nanoparticles nmade from bi oconpati ble polyners are preferred. The

term ,,bioconpatible" refer o materi al ich, after introducing in a

bi ol ogi cal akRDISIYELLRIO thﬁaﬁi@%ﬁﬁoﬁérﬁp@% %?Q%@Y% iR He rrb‘i"{?} @‘b‘?sé’ﬁﬁe

envi ronment .. 1.0C i | M ecially
preferred %ﬁllgé&ggryes%@' g{@%BH@g?ergg\é lan;ﬁfogﬂ.’ﬁ aﬁg‘e‘?ée}rgéq%gp%gggﬁ"aﬁ% e" refers
to materi alLiybdcthes a8hih & formed didne anariety of gliaspboligiak, suot aonnent, is

enzymatically or chemcally degraded into smaller nol ecul es which can be
el i m nat ed cholgstersbritesrylarBneqd phegphatidvidajines sLinpeomes beigousae t he

persong skilled in e . .

hydr o%’/car 585(&\% '@eﬁf‘?dd@{'@‘d%'ﬁ‘%a{EéWﬁ‘%a%'F@%%?ﬁg’g%‘%‘ﬂ%'?ﬁep')% '9 (s L3l/tcol iC
aci d) (PGAnotmplitteaB! sirad enamelstlesislep ahsyertisilaneédlidraciiclesagndl and
glycolic acid (PLGA), copolyners of lactic acid and caprol actone,

pol yepsi | ormglifanadlirtvesielespol yhyroxy butyric acid and pol y(ortho)esters,
pol yur et hanes, pol yanhydri des, polyacetals, 25 pol ydi hydropyrans, ‘
pol ycyanoacryl ates, natural polyners such as alginate and other

pol ysacchari des including dextran and cel |l ul ose, collagen and al bum n.

Li posones are a further drug delivery systemwhich is easily injectable.
30 Acctdingly, in the nmethod of invention the active conpounds can al so be
WO 03/ 068253 PCT/ EP03/01369 -34 adm nistered into the subTenon's space of
the eye in the formof a |liposone delivery system Liposones are
wel | -known by a person skilled in the art.

15

20

25

30



Li posonmes can be forned froma variety of phospholipids, such as

chol esterol, stearylam ne of phosphatidyicholines. Liposones being usable 5
for the nwOheM62E3 i nventi on enconpass all types of |i posomes/EPO®O364 ng, but
not limted to, small unilanellar vesicles, |large unilanellar vesicles and
mul tilamellar vesicles. 10 15 20 253530 WO 03/068253 PCT/ EP03/ 01369

-35- What clained is: 1. A nethod for prophylaxis and/or treatnent of

di seases of the eye of a 5 patient resulting from angi ogenesis in the eye
conprising injecting into the subTenon's space of the eye of said patient
a conposition conprising a therapeutically effective anount of an al R3

and/ or acgé?l é&hi biéo[ sufficient to inhibit angi ogenesis of the eye 10 2.
A nethod OVhet SRIMed {fherein the aAand/or a" (35 inhibitor is a RGD-

contai ni ng pol ypeptide 3. A nmethod of Claim2 wherein said polypeptide is a
compound of formula 15 cyclo-(Arg-G@y-Asp-D-(A)"E) I, in which 20 Dis

D- Phe, Phel. D-Amethdd for ppeplyylaxisyand/dx-theatoieing of diseadee of tHe-&Nad of &al , D- Phg,
Phg or_4-Hal -Phe (D or L form, Eis Val, Ay, Ala, Leu, Ile or, NNe and A
is al k‘-:yl havi rRgtient eeselfingdromtangiogenesis in the'eye comprising injecting into

the subTenon's space of the eye of said patient a composition
comprising a therapeutically effective amount of an o, 5 and/or o, f5

inhibitor sufficient to inhibit angiogenesis of the eye

10 2. A method of Claim 1 wherein the o, and/or a,B; inhibitor is a RGD-
containing polypeptide

3. Amethod of Claim 2 wherein said polypeptide is a compound of formula
I

15
cyclo-(Arg-Gly-Asp-D-(A),E) l,
in which
20 D is D-Phe, Phe, D-Trp, Trp, D-Tyr, Tyr, D-homoPhe, homoPhe,
D-Nal, Nal, D-Phg, Phg or 4-Hal-Phe (D or L form),
E is Val, Gly, Ala, Leu, lle or Nle and
A is alkyl having 1-18 carbon atoms,
n 0 or 1
25

and also their physiologically acceptable salts

4. A method of Claim 2 wherein said polypeptide is a compound as
expressed by subformula la, which otherwise correspond to formula | but
30 in which



n Corl 25 and also their physiologically acceptable salts 4. A nmethod of

Claim2 wherein said polypeptide is a conpound as

expressed by subformula

| a, whi chwotohessesse correspond to fornmula | but 30 i n whiPCh/RAOS/0B6068253
PCT/ EP03/ 01369 -36- Dis DPhe and Eis Gy, Ala, Val, Leu, lie or
5. A nethod of Claim2 wherein said paypeptide is cyclo-(Arg-dy-Asp-
DPhe-Val) 6. A nethod of Claim2 wherein said polypeptide is
cyclo-(Arg-d y-Asp- 10 DPhe-NweVval) 7. A nethod of Claim2 wherein said
t herapeutically efective amount is fromabout 0.5 pg to 5 ng 15 8. A
met hod of Claim2 wherein said eye disease is diabetic retinopathy 9. A
nmet hod of Claim2 wherein said eye disease i s macul ar degeneration
met hod of Claim2. wherein said eye disease is nyopia 20 11. A method of

Claim 2 whereip sai ds¢yehdisf@ase is ocul ar histopl asnosis

Gaim1l wherein the a" (33 and/or a" (35 inhibitor is a conpound of
25 IR7 R4 ia QlyRAlg, ¥ah Lew, lls@rRBew (CH2) RS Y 3 HN \R2

formula |1
5

10

15

20

25

30

S.

10.

11.

12.

A method of Claim 2 wherein said polypeptide is cyclo-(Arg-Gly-Asp-
DPhe-Val)

A method of Claim 2 wherein said polypeptide is cyclo-(Arg-Gly-Asp-
DPhe-NMeVal)

A method of Claim 2 wherein said therapeutically efective amount is

from about 0.5 ug to 5 mg

A method of Claim 2 wherein said eye disease is diabetic retinopathy
A method of Claim 2 wherein said eye disease is macular degeneration
A method of Claim 2 wherein said eye disease is myopia

A method of Claim 2 wherein said eye disease is ocular histoplasmosis

A method of Claim 1 wherein the a8, and/or o5 inhibitor is a

compound of formula i

4 11
R R x R o
| -1
=8 N, O7R
Y \Rg

R W (CH,) 72— (CH), R3 I

Nl e.

10. A

12. A net hod of

5



ni Z--- (CH2)n R 1 | WO 03/068253 PCT/ EP03/01369 -37- wherein 5 R is H,

al kyl having 1-6 C atons or benzyl, R2 is R10, CO R10, COOR6, COOR10, SO02R6
or SO02R1OWOR3/06825H, Hal, OA, NHR10, N(R10)2, -NH acyl, -O0PewwPp3/@Ne9 NO2,
OR10, SR10, R2 or CONHRlo R4 is H, =0, =S, Cl1-C6 alkyl or acyl, 10 R5 is
NH2, H2N- C(=NH) or H2N- (C=NH)-NH, wher.esthe prinmary am no groups can al so
be provided with conventional am no protective groups or can be nono-, di-
or trisubstituted by R10, CO R10, COOR10 or SO02R10,or R6, R7, R8 are each

i ndependently of one another absent or H 15 R7 and R8 together are also a
bond, X, Y are each independently of one another =N, -N-, 0, S, -CH2- or
=C-, with the proviso that at | east one of the two definitions X, Y is =N
-N, Oor S, 20 W z are each independently of one another absent, 0, S,
NRL, C(=0, G@EfeifNHCO, C(=S)NH, NHC(=S), C(=S), SO2NH, NHSO2 or CA=CA',
R6 is a nono- or binuclear heterocycle V\/nich has 1 to 4 N, 0 and/or S
atons and can be unsubstitut ed or m)no- - or 25 trisubstituted by Hal,

A, A OH NH of =0. RO is H Hal, OA
NHA, Ha{%N |, Cacyl’s FeRlk '”SA y%@i&m%%ﬁe”%zw or SOBH,
s R®, GO-R®, COOR®, COOR'™, SO,R® or SO,R™,

R® is H, Hal, OA, NHR', N(R'),, -NH-acyl, -O-acyl, CN, NO,,
OR™, SR™, R? or CONHR™,
R* is H, =0, =S, C,-C4-alkyl or acyl,
10 R® is NH,, HZN-C(=NH) or H,N-(C=NH)-NH, where the

primary amino groups can also be provided with
conventional amino protective groups or can be mono-, di-
or trisubstituted by R, CO-R™, COOR™" or SO,R",or R®,

R, R® are each independently of one another absent or H,
15 R”and R® together are also a bond,
XY are each independently of one another =N-, -N-, O, S,
-CH,- or =C-,

with the proviso that at least one of the two definitions X, Y
is =N-, -N-, O or S,
20 W, Z are each independently of one another absent, O, S, NR',
C(=0), CONH, NHCO, C(=S)NH, NHC(=S), C(=S), SO,NH,
NHSO, or CA=CA’, ,
R® is a mono- or binuclear heterocycle which has 1104 N, O

and/or S atoms and can be unsubstituted or mono-, di- or

25 trisubstituted by Hal, A, -CO-A, OH, CN, COOH, COOA,
CONH,, NO,, =NH or =0,
R® is H, Hal, OA, NHA, NAA’, NHacyl, Oacyl, CN, NO,, SA,
SOA, SO,A, SO,Ar or SO;H,
R'° is H, A, Ar or aralkyl having 7-14 C atoms,

30 R" is H or alkyl having 1-6 C atoms,



R10 is H A Ar or aral kyl having 7-14 C atons, 30 R11 is H or alkyl
having 1-6 C atons, WO 03/068253 PCT/ EP03/01369 -38 A, A" are each

i ndependewOlog/oe25Dne anot her H or unsubstituted or nono- PCAIEP0301369
tri-R9-substituted al kyl or cycloalkyl, each of which has 1-15 C atonms and
in which one, two or three nethylene_ggaups can be replaced by N, 0 and/or
S, 5 Ar is unsubstituted or nono-, di- or tri-A and/or R9-substituted
nono- or binuclear aromatic ring systemhaving 0, 1, 2, 3 or 4 N, 0 and/or
S atons, Hal is F, d, Br or | and m n are each inde endentl of one
another 0, 1, RA3 or 4are Q@Cbind@nelﬂéeBHX@f@P%Qﬂ@mqrﬁﬁbéﬁﬁﬂ@é“‘étegalts

t hereof 13. A nmet hod of CI 1 hi bi t or
is selected 15 fromt hgra} P’ % V"Eﬁi%’%gb%ﬁtu@ed élﬁgl %néyc %érc'?r]u Qe Ila
to Ilg, which otherw sqicH hesROMBICtRokRIAAH id WhichWng) ﬂNM\/@lrﬂheen | la) R
is Hor alkyl with 1-6 C atons, 20 R2 is R10, COR O, COORL0 or SO2R 0, R3

is H R4 is Hor =0, R5niethyleNe@ronpd cam bazapepewhy MO and/er 8 e each
| ePRdet Y oS AT e RS o o A R s B
mono- or binuclear aromatic ring system having 0, 1, 2, 3
or4 N, O and/or S atoms,
Hal is F, Cl, Brorl and
m, n are each independently of one another 0, 1, 2, 3 or 4,
10

or a the physiologically acceptable salts thereof

13. A method of Claim 12 wherein the a.8, and/or o5 inhibitor is selected
15 from the group consisting of compounds of subformulae Iia to llg, which

otherwise correspond to formula Il but in which

inlla) R’ is H or alky! with 1-6 C atoms,

20 R? is R, CO-R™, COOR" or SO,R",

R? is H,

R* is H or =0,

R® is H,N-C(=NH) or H,N-C(=NH)-NH,

W, Z are each independently of one another absent,
25 C(=0), NH, CONH or NHCO,

X 'is -NH-, O or -CH,-,

Y is NH or O,

- R" is H, A or benzyl,
R"  isH,

30 A is unsubstifuted alkyl or cycloalkyl with 1-15 ¢



R11 is H 30 Ais unsubstituted al kyl or cycloalkyl with 1-15 C WO

03/ 068253 PCT/ EP03/ 01369 -39- atons and m n are each independently of one
anot her OWOD3068223 in Ilb) R is Hor alkyl with 1-6 C artemEPIS0RB2 i s R10,
COR 0, COOR10 or SO2R1I0 R3is H R4 is Hor =0, R5is R6, W z are each
i ndependent |y of one another absent, _.39.C(=0, NH, CONH or NHCO, X is
-NH, Oor -CH2-, Yis NHor O R6 is a nono- or binuclear heterocycle
which has 1-4 N, 0 and/or S atonms and whi ch can be 15 unsubstituted or
mono-, di- or trisubstituted by Hal, A -COA OH CN COOH COOA CONH2,
N2, =NH or =0, R10 is H, A &fom®aER¢l, R11 is H 20 A is unsubstituted

| kyl | oal kyl with 1-15_C d i nd ly of
one anot het 0. 1 or PR n 1 se R BaePghoghuforhle ARihet BT 25 w2 1 o
RL0, C0-R10, COORLO or SO2R10, R3 is H,

inllb) R is H or alkyl with 1-6 C atoms,
5 - R? is R'°, CO-R", COOR™ or SO,R",
R® is H,
R* is H or =0,
R® is R®,
W, Z are each independently of one another absent,
10 C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R® is a mono- or binuclear heterocycle which has 1-4

N, O and/or S atoms and which can be

15 unsubstituted or mono-, di- or trisubstituted by Hal,
A, -CO-A, OH, CN, COOH, COOA, CONH,, NO,,
=NH or =0,

R is H, A or benzyl,
R" is H,

20 A is unsubstituted alkyl or cycloalkyl with 1-15 C

atoms and
m, n are each independently of one another 0, 1 or 2;
inlle) R is H or alkyl with 1-6 C atoms,

25 R? is R'°, CO-R", COOR™ or SO,R",

R? is H,

R* is H or =0,

RS is H,N-C(=NH) or H,N-C(=NH)-NH,

W, Z are each independently of one another absent,

- 30 C(=0), NH, CONH or NHCO,



R4 is Hor =0, R5 is HZN-C(=NH) or H2ZN-C(=NH)-NH, W z are each

i ndependently of one another absent, 30 C(=0, NH, CONH or NHCO WD

03/ 068253WwB@30&ER288/ 01369 -40 X is -NH, 0 or -CH2-, Y i ®CHHPO3/01369 A i S
al kyl with 1-6 C atons, R10 is H, alkyl with 1-6 C atons, canphor-10-yl or
5 benzyl, R' is H m n are each indepeggdently of one another 0, 1 or 2
inlld) R is Hor alkyl with 1-6 C atons, 10 R2 is R10, CO R10, COOR10 or
SO2R0 R3is H R4Ais Hor =0, R5is R6, W z are each independently of
one anot her absent, 15 C(=0), NH, CONH or NHCO, X is =NH, 0 or -CH2-, Y
is NHor O R6 is a rbno- or M WNidt,derHeller ocycl e which has 1-4 N, 0
and/or S atons and jch can be IZ_P unsubstituted or nono-, di- or
trisubstituted by Hal' A -CN %5180\1 COOH, COOA, CONH2, NC2, =NH or

=0, R10 is H alkyl vith 1-4 ¢z akongith 9a8ebms, 0-yl or

R is H, alkyl with 1-6 C atoms, camphor-10-yl or
5 benzyl,
R" is H,
m, n are each independently of one another 0, 1 or 2;
inlld)y R’ is H or alkyl with 1-6 C atoms,
10 R is R, CO-R™, COOR™ or SO,R™,
R3 is H,
R* is H or =0,
R® is RS,
w, Z are each independently of one another absent,
15 C(=0), NH, CONH or NHCO,
| X is =NH-, O or -CH,-,
Y is NH or O,
R® is @ mono- or binuclear heterocycle which has 1-4

N, O and/or S atoms and which can be

20 unsubstituted or mono-, di- or trisubstituted by Hal,
A, -CO-A, OH, CN, COOH, COOA, CONH,,
NO,, =NH or =0,
R™ is H, alkyl with 1-4 C atoms, camphor-10-yl or
benzyl,
25 R" is H, ,
A is unsubstituted alkyl with 1-6 C atoms and
m, n are each independently of one another 0, 1 or 2;
inlle) R’ is H or alkyl with 1-6 C atoms,

30 R? is R'°, CO-R"™, COOR™ or SO,R™,



benzyl, 25 R11 is H A is unsubstituted alkyl with 1-6 C atons and m n are
each independently of one another 0, 1 or 2; inlle)- RLis Hor alkyl
with 1-6 woaswoss3 30 R2 is R10, CO R10, COOR10 or SO2R10, PODEF83/068253

PCT/ EPO3/ 01369 -41- R3is H RAis Hor =O R5is R6, W z are each

i ndependent|y of one another absent, (=0, NH CONH or NHCO, X is -NH,
Oor -CH 1 Yis NHor O R6is 1 Himdazol-2-yl, thiazol-2-yl, 1

H benzi m dazol -2- yl, 2H pyrazol-2-yl, 1 Htetrazol-5-yl, 2-imno 10

i m dazol idi n-4-on-5-yl, 1-A-1,5-di hydro-i m dazol -4- on-2-yl, pyrimdin-2-yl
or 1,4,5, 6-tetrahydrd®® pyrim dH;2-yl, RIO is H alkyl with 1-4 C atons,
canphor-1 0-yl or bj%zyl, 15. R is H Ais unsubstituted alkyl with 1-6 C
atons and m n are edth i ndep&hBeMtTy of one another 0, 1 or 2; inIlf) R
is Hor alkyl with 1-f% C atomg g0 R2 is R10, CO-R10, COORLO or SO2R10, R3
is H '

W, Z are each independently of one another absent,
5 C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R° is 1H-imidazol-2-yl, thiazol-2-yl, 1H-benzimidazol-2-

yl, 2H-pyrazol-2-yl, 1H-tetrazol-5-yl, 2-imino-
10 imidazolidin-4-on-5-yl, 1-A-1,5-dihydro-imidazol-4-
on-2-yl, pyrimidin-2-yl or 1,4,5,6-tetrahydro-

pyrimidin-2-yl,
R™ is H, alkyl with 1-4 C atoms, camphor-10-yl or
benzyl,
15 R is H,
A is unsubstituted alkyl with 1-6 C atoms and
m, n are each independently of one another 0, 1 or 2;
in 1if) R is H or alkyl with 1-6 C atoms,
20 R? is R™, CO-R™, COOR" or SO,R",
R? is H,
R* is H or =0,
R® is H,N-C(=NH) or H,N-C(=NH)-NH,
W, Z are each independently of one another
25 absent, C(=0), NH, CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R is Ar,
R" is H,

30 A is unsubstituted alkyl or cycloalky! with 1-15 C



R4 is Hor =0, RS is HZN-C(=NH) or H2ZN-C(=NH)-NH, W z are each

| ndependently of one another 25 absent, C(=0), NH, CONH or NHCO X is
-NH-, O owo-0Gmis233Y is NHor O Rl10O is Ar, R11 is H 30 ARCrEPosisshst it ut ed
al kyl or cycloal kyl with 1-15 C WD 03/068253 PCT/ EP03/ 01369 -42- atons and
m n are each independently of one anatfter O, 1 or 2; inllg) R is Hor
alkyl with 1-6 C atons, 5 R2 is R10, CO R10, COORL0O or SO2R10, R3 is H R4
is Hor =0, R5 is R6, W z are each independently of one anot her absent,
10 (=0, NH, CONH or NHCO, X is -NH, O or -CH2-, Yis NHor O R6is a
mono- or binucl ear heterocycl @lgms@ndhas 1-4 N, 0 and/or S atons and which

Can e 13 st UL O o0 plag R S b or oA OO A
inllg) R is H or alkyl with 1-6 C atoms,

5 R? is R™®, CO-R", COOR™ or SO,R",
R® is H,
R* is H or =0,
R® is R,
W, Z are each independently of one another absent,

10 C(=0), NH; CONH or NHCO,
X is -NH-, O or -CH,-,
Y is NH or O,
R® is a mono- or binuclear heterocycle which has 1-4

N, O and/or S atoms and which can be

15 unsubstituted or mono-, di- or trisubstituted by Hal,
A, -CO-A, OH, CN, COOH, COOA, CONH,,
NO,, =NH or =0,
R'" is Ar,
R" is H,
20 - A is unsubstituted alkyl or cycloalkyl with 1-15 C.
atoms and
m, n are each independently of one another 0, 1 or 2

14. A method according to Claim 12 wherein the o, and/or o, inhibitor is

25 a compound selected from the group consisting of

(2S)-2-[(R)-camphor-10-sulfonamido]-3-{3,4-dihydro-2-(3-
guanidinopropyl)-(2R)—2H-1 ,4-benzoxazin-3-on-6-yl}propionic acid,;
(28)-2-benzyloxycarboxamido-3-(2-guanidinomethyl-1,4-

30 benzodioxan-6-yl)propionic acid;



R11 is H 20 Ais unsubstituted al kyl or cycloalkyl with 1-15 C. atons and
m n are each i ndependently of one another 0, 1 or 2 14. A nethod

accor di ngwo®3@bsasin 12 wherein the a" (33 and/or a" (35 i nRCHiRPO3/0I389 25 a
conmpound selected fromthe group consisting of

(2S)-2-[ (R) -canphor-10- sul f onam do] - 3-{£3 4- di hydr o- 2- (3- guan

i di nopropyl)-(2R)-2H 1, 4- benzoxazi n- 3-on- 6-yl }propi oni ¢ aci d;

(2S) - 2- benzyl oxycar boxan do- 3- (2 guani di nomet hyl -1, 4- 30

e e KRR P e e
hyl ) - 2H

(2 2. benzy! SENES AT doe R e P SRt 8 1y

1, 4- benzodi oxan- 6-(2S)2-b@n by cathskaniido-3-(2 —guanldmoacet—amldomethyl—

(28) 2-tert-butyl oxycarboxam do- 3-{3, 4- di hydro-2-[ N-(2-i m dazol yl ) -
car banoyl met hyl.p= @nzpdmw&ukpmlwgaﬁﬁt 6-yl ) propioni ¢ acid;

bersi 9 dazol y1 ) carGergyIREL RIS GAEXa i A AT R B gl o
aci d; 10 (29) - darbafioylHéthyoH-aINB¥Ared8ziR-: d@n%ﬁbé‘l‘bﬁf@n@a&@ (2-imno-4-
oxoi m dazol i di n-5-yl )ethyl']-2H 1, 4- benzoxazi n- 3-on- 6-y di\gropl oni ¢ aci d;

(2S)-2-(2,2-d inet aﬁ)ﬂwbumeamm-sds{%derw (%2 [N-(2

7oLV oo S LA 20 il B s S RIS

benzi m dazol yla&@:r barmoyl net hyl ] - 2H 1, 4- benzoxazi n- 3-on-6-yl ) propionic acid
10 (2S)-2-tert-butyloxycarboxamido-3-{3,4-dihydro-2-[2-(2-imino-4-
oxoimidazolidin-5-yl)ethyl]-2H-1,4-benzoxazin-3-on-6-yl}propionic acid;
(28)-2-(2,2-dimethylpropyloxycarboxamido)-3-{3,4-dihydro-2-[N-(2-
imidazolyl)carbamoylethyl]-(2S)-2H-1,4-benzoxazin-3-on-6-yl}propionic;
(2S)-2-[(R)-camphorsulfonamido]-3-{3,4-dihydro-2-[N-(2-
15 benzimidazolyl)carbamoylmethyl}-2H-1,4-benzoxazin-3-on-6-yl)propionic

acid
and their physiologically acceptable salts
20 15, A method according to Claim 12 wherein the o, and/or a, 5 inhibitor is

(2S)-2-(2,2-dimethylpropyloxycarboxamido)-3-{3,4-dihydro-2-[N-(2-
imidazolyl)carbamoylethyl]-(2S)-2H-1,4-benzoxazin-3-on-6-yl}propionic
acid or

25 (2S)-2-{(R)-camphorsulfonamido]-3-{3,4-dihydro-2-[N-(2-
benzimidazolyl)carbamoylmethyl]-2H-1,4-benzoxazin-3-on-6-yl)propionic

acid

16. A method of Claim 12 wherein said amount is from about 0.5 ug to 5 mg
30



and their physiologically acceptable salts 20 15. A nethod according to
Claim 12 wherein the alR3 and/or a,Q@ inhibitor is

(2S) - 2- (2vD-odiossshy| pr opyl oxycar boxam do) - 3-{ 3, 4-d i hydr oPRT[ER0F/@369 m

i dazol yl ) car banoyl et hyl]-(2S)-2 H 1, 4- benzoxazi n-3-on-6-yl}propion ic acid
or 25 (29)-2-[(R) -canphorsul fonam do] - 34 3, 4- di hydro-2-[ N- (2-

benzi m dazol yl ) car banoyl net hyl ] - 2H 1, 4- benzoxazi n- 3-on-6-yl )prop ionic
acid 16. A nmethod of Caim12 Werein said amount is fromabout 0.5 tag to
5 mg 30 WO 03/068253 PCT/ EPO3/01369 -44 17. A nethod of C aim12 wherein
sai d eye dl&ead’méthodiodbédaimc12 wheneipaiait) eya giseaseas Himthett rdiropathyy wher ei n
said eye disease is macul ar degeneration 5 19. A nethod of Caim12
wherein said eye disease is nmyopia 20. A nmethod of Caim 12 wherein said

eye di sea IS 4 wﬁ%g'- i in the
avP3 and/ glras'a, gﬁ%{hﬁ?&? tbiérlﬂeojis?a é@c?r?gdé%%dg%ta? %?Snmaﬁ%d%{%%@ R7 HN
11l 15 RB 0O \R2 RL'-(CHR3 2)mZ-- (CH2)n 20 in which RL i s CH20R10,
O0O0R10, CONHR1 or CON(R12)2, R2 is R10, CO R10, CO R6, COOR6, COOR10,
S02R6,9 s02ko A argihrg of BENIRES Whergiisrid eye diseeRe S DYOPR R3 i s H, Hal ,
NHR10, N(R12)2, NH acyl, -0-acyl, CN, NO2, OR10,

20. A method of Claim 12 wherein said eye disease is ocular histoplasmosis

21. A method of Claim 1 wherein the o8, and/or o, 85 inhibitor is a

10 compound of formula 1li
R+ O R11
R7 1
HN il
15 re %o Nea
R5— (QHz)m_ 7— (CH,). R3
20 in which
R’ is CH,OR"°, COOR", CONHR" or CON(R™),,
R? is R'%, CO-R™, CO-R®, COOR®, COOR™, SO,R®, SO,R",
CONHR®, CON(R®),, CONHR or CON(R™),,
o5 R? is H, Hal, NHR™, N(R"),, NH-acyl, -O-acyl, CN, NO,, OR'™,
SR™, SO,R™, SO,R™, COOR™, CONHR®, CON(R?),,
CONHR' or CON(R™),,
R* is H, A, Ar or aralkylene having 7-14 C atoms,
R® is NH,, H,N-C(=NH) or H,N-(C=NH)-NH, where the primary
30 amino groups can also be provided with conventional amino

protective groups, or can be mono- di- or trisubstituted by



SR10, SO02R10, SO3R10, COOR10, CONHR6, CON(R6)2, CONHRL or CON(R12)2, R4 is
H A Ar or aral kylene having 7-14 C atons, R5 is NH2, H2N- C(=NH) or

H2N- ( C=NHyoNBtoesebere the primary 30 am no groups can al seCh&Eprps/ossded with
conventional am no protective groups, or can be nono- di- or
trisubstituted by WO 03/068253 PCT/ EPQ3y01369 -45 R10, CO R10, COORL0 or
SO02R10, or R6-NH, R6 is a nono- or binuclear heterocycle having | to 4 N,
0 and/or S atons, which can be unsubstltut ed or nono-, di- or
trisubstituted by Hal, A, COA, SCO\IHZ NC2, =NH or
=0, R8 in each case md%’&e@@em’l G}O@R%@e%%@f R%NHbsent or is H R and
R8 toget her arg, al so a. bond Z | .absent @) CO\IH NHCO,
C(=S) NH, NHC(F%’S = %%‘?etéhﬁ’fé’/&'ew%”% tP%(N . OR11,
NH2, NHR12, N( R12)2 N'é?ﬁ%r’ S%Mé witith ca u%ntﬁ@%mcﬁﬂ?%@ opf SO3H,
RlOlsH A Ar or aral kyl ene having 7-14 is Hor alkyl with
1-6 C atons, R12 is al Risubbstitutad by- PﬁalQAatCCJ@SA CDEI BN SC(BD(H CGOOW, havi ng
1-15 atonms or cycl oa{éét\u_raw ng 3-15 atonms, which is unsubstituted or
is noro-, di- or tris 'zuN@deI@é‘Qrdln WhICh one, two or three

eyl ene_orgubRocan ahsacheatepldneioBiyor Bnagfiofier ghterithrds Rno- o

bi nucl ear aromatic ring sys or
atoms, which |F$7arﬁt$9&sttbg@mwedarafalsbra0bond

Z is absent, O, S, NH, NR', C(=0), CONH, NHCO, C(=S)NH,
NHC(=S), C(=S), SO,NH, NHSO, or CA=CA’,
10 R° is H, Hal, OR", NH,, NHR™, N(R'),, NHAcyl, OAcyl, CN,
NO,, SR", SOR™, SO,R™ or SO,H,
R™ is H, A, Ar or aralkylene having 7-14 C atoms,
R" is H or alkyl with 1-6 C atoms,
R is alkyl having 1-6 C atoms,
15 A is H or alkyl having 1-15 C atoms or cycloalkyl having 3-15 C

atoms, which is unsubstituted or is mono-, di- or
trisubstituted by R® and in which one, two or three methylene

groups can also be replaced by N, O and/or S,

Ar is @ mono- or binuclear aromatic ring system having 0, 1, 2,
20 3 or4 N, O and/or S atoms, which is unsubstituted or mono-,
di- or trisubstituted by A and/or R®,
Hal is F, CI, Brorl,
m, n in each case independently of one anotherare 0, 1, 2, 3 or
4,

25

and their physiologically acceptable salts and solvates

30



di- or trisubstituted by A and/or RO, Hal is F, d, Br or I, m n in each
case i ndependently of one another are 0, 1, 2, 3 or 4, 25 and their

physi ol ogwoaBloys2axcept abl e salts and sol vates 30 WO 03/ 0®@828303/01369

PCT/ EPO3/ 01369 -46 22. A nmethod of Caim?21 wherein the (43 and/or (x" (35
inhibitor is selected fromthe group cgmsisting of conpounds of
subfornmulae Illa to I'lln, which otherwise correspond to forrmula Il but in
which 5inllla) RBis H inlllb) R3is Hand R2 is COORLO or SO2R10; 10
inlllc) RBis H R2is COORLO or SO2R10 and R10 is H, A, Ar or aral kyl ene
havi ng 7-122.C Atweetbod df Claim @) whereindthe bEB4 and/br e)Bginhibitor srakleddddis H, in
I11f) R3is H,_20 is COOR10.or SO2R10 and .mis O; in. l1I R3is H R
s ChoR1o or SEIREDS SAUBEoRBNNG of CoRpoUFdPf SBipiierdiaie M 14’ & at ons

and which otherwise correspond to formula 11l but in which

S in lla) R® is H:
in 1l1b) R® is H and
R? is COOR" or SO,R";
10 in lllc) R® is H,
R? is COOR™ or SO,R™ and
R is H, A, Ar or aralkylene having 7-14 C atoms;
in lld) m is 0;
15
in ille) m is 0 and
R® is H;
in 111f) R? is H,
20 R? is COOR™ or SO,R" and
m is 0; '
in 1llg) R? is H,
R? is COOR™ or SO,R" and
25 R™ is H, A, Ar or aralkylene with 7-14 C atoms and
. m is 0;
in llih) R® is H,
R? is COOR" or SO,R" and

30 R™ is H, A, Ar or aralkylene having 7-14 C atoms and



mis O0; inlllh) RBis H R2is COORLIO or SO2R10 and 30 R10 is H, A Ar or
aral kyl ene having 7-14 C atons and WD 03/068253 PCT/ EP03/ 01369 -47 Ais H
or unsubswptoawestsal kyl having 1-15 C atons or cycl oal kyl PhaxEPagjoB3645 C
atonms, Ar is phenyl or naphthyl and mis O; 5inlIlli) R6 is a nono- or

bi nucl ear heterocycle having 1 to 4 Ngatons, which can be unsubstituted or
nono-, di- or trisubstituted by Hal, A -CO A OH CN, COOH COOA CONHZ,
N2, =NH or =0; 10 in Illj) R3is H R2 is COORL0 or SO02R10 and R10 is H,
A, Ar or aralkylene having 7-14 C atons and misO; 15 R6 is a nono- or

bi nucl ear heterocycl e Wavi ng listld of unqubsiéried allkyldevizg 166 Gradamsten ut ed or
nono-, di- or trisubstituted hy Hal. A .- QH ,  COCH, CO0OA, CONH2,
NC2, =NH or =0; 20 in 111k) Z ch'%@m?""?g?grﬁ P)at%mi%gl absent and R3 is H

25 in Ilim Zis abseniyy is phenyl or naphthyl and
m is 0;
5
in 111i) R® is a mono- or binuclear heterocycle having 1 to 4

N atoms, which can be unsubstituted or mono-,
di- or trisubstituted by Hal, A, -CO-A, OH, CN,
COOH, COOA, CONH,, NO,, =NH or =0;

10 ‘
in H1j) R® is H,
R? is COOR™ or SO,R" and
R is H, A, Ar or aralkylene having 7-14 C atoms and
m is O;
15 R° is a mono- or binuclear heterocycle having 1 to 4
N atoms, which can be unsubstituted or mono-,
di- or trisubstituted by Hal, A, -CO-A, OH, CN,
COOH, COOA, CONH,, NO,, =NH or =0;
20 in k) Z is absent;
in 1111 Z is absent and
R is H;
25 in [1tm) Z is absent,
R is H and
R? is COOR™ or SO,R'
in Hin) Z is absent,

30 ' R® is H,



R3is Hand R2 is COOR10 or SO2R10; in Illn) Zis absent, 30 RB3is H WO
03/ 068253 PCT/ EP03/01369 -48- R4 is H R2 is COORL0 or SO2R10; R10 is H,
A, Ar or wpaBkgd2ene having 7-14 C atons, R6 is a nono- or PoiTmpos/ess9
heterocycle having 1 to 4 5 N atons, which can be unsubstituted or nono-,
di- or trisubstituted by Hal, A -COA48H CN, COOH COOA CONHz2, NO2,
=NH or =0, A is -H or unsubstituted al kyl having 1-6 C atons, Ar is phenyl
or naphthyl and 10 mis 0 23. A nethod according to Caim21 wherein .the
a, P3 and/or aufs inhibitpr is a conpound selected fromthe group

consi sting of 15 (29) -3'3?2-(3- dfihopr opy! ) - 4- oxo- 4H chr onen- 6-yl | - 2- (2, 2-
di et hyl pr opoxycar boxangglo) - pr QRi-R61ACH dn £28S) - 3-{2-[3-(1

H i m dazol - 2- yl am no) pp%pyl ] -43§@]{2& c?iﬂrg%él 6-

yl}-2-(2, 2-di met hyl pr opR®ycar bax a1l BrivrerbRPichedtdving (22 cZtbrs| 3- (1

H-i m dazol - 2-yl am no) propyl | - 4- oxochr oman-6-yl }-2- 20

(2, 2- di met hyl propoxycarlBoxami dd$ prrophenercbinutléar heterocycle having 1 to 4

25) - 3z { 2- [ 3- (pyri di n- 2-yl ani | ] - 4z 0X0-4H ch _G-yl}-2
(2. 2. P ot hy! pr opoxycar boxam oo} BIOBEOMENGeRe posybsgtpiedobriaro-

Hbenzi m dazol - 2-yl am no) pr opyldi- dr @&@bétituted by Hal, A, -CO-A, OH, CN,
chronen-6-yl }-2-(2, 2-di net hyl propoxycar boxam do) propi oni ¢ aci d;

COOQOH, COOA, CONH,, NO,, =NH or =0,

A is H or unsubstituted alkyl having 1-6 C atoms,
Ar is phenyl or naphthyl and
10 m is0

23. A method according to Claim 21 wherein the o, B, and/or o, inhibitor is

a compound selected from the group consisting of

15 (2S)-3-[2-(3-aminopropyl)-4-oxo-4H-chromen-6-yl]-2-(2,2-
dimethylpropoxycarboxamido)-propionic acid;
(28)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxo-4H-chromen-6-
yl}-2-(2,2-dimethylpropoxycarboxamido)propionic acid;
(25)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxochroman-6-yl}-2-
20 (2,2-dimethylpropoxycarboxamido)propionic acid;
(2S5)-3-{2-[3-(pyridin-2-ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-
(2,2-dimethylpropoxycarboxamido)propionic acid;
(2S)-3-{2-[3-(1H-benzimidazol-2-ylamino)propyl]-4-oxo-4H-
chromen-6-yl}-2-(2,2-dimethylpropoxycarboxamido)propionic acid;
25 (25)-3-{2-[3~(1H-imidazol-2-ylamino)propyl]-4-oxo-4H-chromen-6-
yl}-2-butylsulfonamidopropionic acid
(2S)-3-{2-[3-(pyridin-2-y|amino)prdpyl]—4-oxo-4H—chromen-6-yl}-2—
(2,4,6-trimethylphenyl)sulfonamidopropionic acid

30



25 (25)-3-{2-[3-(1 Himdazol -2-yl am no) propyl ] - 4- oxo- 4H chr onen- 6-

yl }-2-butyl sul f onam dopropionic acid (2S)-3-{2-[3-(pyrid

i n-2-yl amvo®Bpes2py| | - 4- oxo- 4H chronen- 6-yl } - 2- PCT/EP03/01369
(2,4,6-trimethyl phenyl ) sul fonam doprop ionic acid 30 WD 03/068253

PCT/ EP03/ 01369 -49 and their physiol ogdgal |y acceptable salts and sol vates
24. A method according to Caim21 wherein the a, R3 and/or a, R5 inhibitor
is a conmpound selected fromthe group consisti ng of 5 (29)-3-{2-[3-(1

H i m dazol - 2-yl apm, no) propyl ] - 4- oxo-4H-chro
yl }-2-butyl sul@ ld@ﬂfﬁgtﬁpéﬁﬁ{ly aeseptablg salts and solvates

(2S)-3-{2-[3-(pyridin-2-yl am no) propyl ] - 4- oxo-4H chronen-6-yl }-2
(2,4, 6-trinmethyl phenyl)sul fonam dopropionic acid 10 25. A nmethod of Caim

21 wher ei 24 ai Al nesthgdtaccarding i et 2 Pwhefag tﬁ@aﬁ}gmwd/@ﬁa infbikstds of O aim
21 wherein said eye disease 1s diabetic reti nopa A et hod of

d ai m 21 wher e3 aoRRoUNd\eelefited fom the gmuplcams@éggr@ératl on 28. A net hod of
Caimgl wherein said eye disease is nyopia 29. A nethod of Caim21
wherein said eye disease is ocular histoplasnosis 20 30. A nethod of Claim

%SWGRLE'XHCJ:\PG %DS’(CE?/@{Z C{_{ﬁﬁwh'ﬂ@k@l‘-i YlantifiofbrofPIRAM4 AlcHrGBHlER |V O

yl}-2- butylsuIfonamldoproplonlc acid and
(28)-3-{2-[3-(pyridin-2-ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-
(2,4,6-trimethylphenyl)sulfonamidopropionic acid
10
25. A method of Claim 21 wherein said amount is from about 0.5 ug to 5 mg
26. A method of Claim 21 wherein said eye disease is diabetic retinopathy
15 27. A method of Claim 21 wherein said eye disease is macular degeneration

28. A method of Claim 21 wherein said eye disease is myopia

29. A method of Claim 21 wherein said eye disease is ocular histoplasmosis

20
30. A method of Claim 1 wherein the «,; and/or o5 inhibitor is a
compound of formula IV
0O
25 . R4 X —<
| OR!
N R
R3-(CH,),~A-(CHy) - v
N
RZ



2n N R2 30 WO 03/068253 PCT/ EP03/ 01369 -50- wherein A and B are each

I ndependently of one another 0, S, NH NR, CO CONH, NHCO or directly
bond, 5 XvD93abdkeyd ene having 1-2 C atons, which i s unsubsPCrPesoBs
nmonosubstituted by R4 or RS or a direct bond, RLis H Z or -(CH2)O0-Ar, R2
iIs H R or -C(OZ, R3 is NHR6, -NR6-CEANRG)-NHR6, - C(=NR6)-NHR6, -NR6- 10
C(=NR9) - NHR6, -C(=NR9)-NHR6 or Het', R4 or R5 are each indi pendently of one
another H, oxo, R, -(CH)O0-Ar, -C(O-(CH2)0-Ar, -C(O-(CH2),, R, -C(O-
(CH2)0-Het, Het, NHR6, NHAr, NHHet, OR, OAr, OR6 or O-Het, 15 R6 is H,
-C(OR, -C(OwhergirR , COOR7, COO (CH2)0-Ar, SOS Ar, SO2R7 or S02-Het, R7
Is alkyl having 1 to 10 C atons or cycloal kyl having | to 10 C atons, RS
is Hal, NO2, CN, Z, -(CH2)o Ar COOR, OR, CF3, OCF3, 20 SO02R, NHR1,

NR )2, N Ol G) i NHCDORr0ba0i0hdBedBN 51 SAL Shofk 0 Zel eyl having 1

to 6 C atons s aryl, 'S unsu tuted or substitutéed by RS,
CO, CONH, NHCO or directly bond,
5 X is alkylene having 1-2 C atoms, which is unsubstituted or

monosubstituted by R*or R® or a direct bond,

R is H, Z or -(CH,),-Ar,

R? is H, R” or -C(0)Z,

R® is NHR®, -NR®-C(=NR®)-NHR®, -C(=NR°®)-NHR®, -NR°®-
10 C(=NR®)-NHR?, -C(=NR%-NHR® or Het',

R*or R® are each indipendently of one another H, oxo, R/,

-(CH_)-Ar, -C(0)-(CH,)o-Ar, -C(0)~(CH,)-R’, -C(0)-
(CH,),-Het, Het, NHR®, NHAr, NH-Het, OR’, OAr, OR® or

O-Het,
15 R® is H, -C(O)R’, -C(0)-Ar, R, COOR’, COO-(CH,).-Ar,
4 SO,-Ar, SO,R or SO,-Het,
R’ is alkyl having 1 to 10 C atoms or cycloalky! having 1 to
10 C atoms,
R® is Hal, NO,, CN, Z, -(CH,),-Ar, COOR', OR', CF;, OCF;,,
20 SO,R’, NHR', N(R"),, NH-C(O)R', NHCOOR or
C(O)R,
R® is CN or NO,,
Z is alkyl.having 1 to 6 C atoms,
Ar is aryl, which is unsubstituted or substituted by R*
25 Hal is F, Cl, Bror|,
Het is saturated, partly of fully saturated mono- or bicyclic

heterocyclic ring system having 5 to 10 atoms, which
can contain 1 or 2 N atoms and/or 1 or 2 S or O atoms and
wherein the heterocyclic ring system can be mono or
30 disubstituted by R,



25 Hal is F, d, Br or |, Het is saturated, partly of fully saturated nono-
or bicyclic heterocyclic ring systemhaving 5 to 10 atons, which can

cont ai n Iworo3@6d¥snt ons and/or | or 2 S or 0O atons and whelPETEPHIIE1369

het erocyclic ring system can be nono or 30 disubstituted by R8, WO
03/068253 PCT/ EP03/ 01369 -51 Het' is gy hono or bicyclic aromatic
heterocyclic ring system having 1 to 4 N atons, which can be unsubstituted
or nono or disubstituted by Hal, R, OR, CN, NHZ or N2, nis 0, 1 or 2
5mis 0, 1, 2, 3, 4,50r6, o0is 0, 1 or 2 as well as their physiologically
accept abl e sallfat' and sol vas esnaip Gibicycliveatomptisdieiedioyglia GnCEE$EMBO wher ei n

the a" 133 and/or a, 135 inhibit i el ected of the grou onsi sting of
conpounds of subfornul ae | '%ﬂ%i‘ a&ﬁW%WWPﬂ@PW@e”%&%FBQ’@%%&HO f,grrml a
IV but in which in IVa x i T RHERE
R3-(CH2)n-A-(CH2) m | Va iﬁoﬁ%iggﬁﬁ?ﬁaﬁbb&ﬁiag %’g)iréctN’tTg?l\%,orNOz’

n is0,1or2
5 m is0,1,2,3,4, 50r6,
o} is0,1or2

as well as their physiologically acceptable salts and solvates

10 31. A method according to Claim 30 wherein the o, B, and/or o, inhibitor is
selected of the group consisting of compounds of subformulae 1Va to 1Vi,

which otherwise correspond to formula IV but in which

in IVa X is a direct bond
15
0O
R4
ORt
R5
R3-(CH,) -A-(CH,), - N IVa
20 N
\
R2 X
in IVb X is a direct bond,
R? is H,
25 R® is H and
R* is Ar

30



RRis H 25 RS is Hand R4 is Ar 30 WD 03/068253 PCT/ EPO3/ 01369 -52 Ar O
OR R3-(CH2)"-A-(CH2)mIVb 5R2 inlVc xis adirect bond, R5 is H and
10 R4 is Wwooomeddss; in IVd x is a direct bond, R5 is H BCrErP®/0138b A is
NH nis O, mis 3or 4, R3is Het and R4 is Ar 20 Ar 0 OR 25
Het-NH (CH2)mO N IVd R2 in IVe x is airect bond,

Ar Q
OR!
R3-(CH,),-A~(CH,)._- N Vb
5 N
\
R2 )
in Ve X is a direct bond,
RS is Hand
10 R* is Ar or Het;
in Ivd . X is a direct bond,
RS is H,
B is O,
15 A is NH.
n is O,
m is 3or4,
R® is Het and
R* is Ar
20
Ar Q
OR!
Het-NH-(CH,)_-O D Ivd
25 N
\
R2 )
in Ve X is a direct bond,
5 H H,
30 R is

B is O,



30 R is H Bis O W 03/068253 PCT/ EPO3/ 01369

3or 4and R3is Het 50 R4 ORS Ve
met hyl enewowhioed253 s unsubstituted or

-53 Ais NH, nis O, mis

10 Het-NH (CH2)MONR2 in IVf X is

substituted by Ar,

PETRPO3/6136) R5 i s

Hoder Ar and R4 is oxo O 20 O X ORS R5 |Vf

R3-(CH 2)n A (CH2)m N

-53 -
A is NH,
n is 0,
m is 3or4 and
R? is Het
5
O
R4
OR1
Het-NH-(CH,),,-O D Ve
N
10
\
R2 .
in IVf X is methylene, which is unsubstituted or
substituted by Ar,
15 R? is H,
R® is H oder Ar and
R* is oxo
0]
20 o) X’<
OR?
R5
R3-(CH,),-A-(CH,), - N\ IV§
\
R2 .
25 ;
in IVg X is methylene,

30



25 R2 in lVvg x is methylene, 30 WO 03/068253 PCT/ EP03/01369 -54 O R4
Rl R3-(CH2)n-A-(CH2)mB\ RS IVg5/ NR2 inlIVh x is nmethylene, 10 R4
is Hor AVDORB682S3 H or Ar and R2 is H in IVi x is methylPem&EPI3/1B6RA
isHorAr, R5is Hor Ar, Bis O Ais NH nis O, 20mis 3 or 4 R3is
Het and R2 is HO 25 4 OR 5 Het-NH&£H2)mOR Vi N ‘

0
R4 —OR!
5
5 Re-(CH,)-A-(CHy),-B ; " Vg
\
R? .
in IVh X is methylene,
10 R* is H or Ar,
R° is H or Ar and
R? is H:
in Vi X is methylene,
15 R* is H or Ar,
R® is H or Ar,
B is O,
is NH,
n is 0,
20 m is3or4
‘ R® is Het and
R? is H
4 o)
25 \ OR!
5
Het-NH-(CH,)-O y R Vi
N .
\
R2

30



R2 30 WO 03/068253 PCT/ EP03/01369 -55 32. A nethod according to Claim 30
wherein the a ,P, and/or a,P5 inhibitor is a conpound selected fromthe
group comeDIBieSDf  3- phenyl - 3-{6-[ 3- (pyri di ne- 2- yl am noPCRErPpyINSHS 1
Hindol e-3-yl} 5 propionic acid;

3- phenyl -3-{6-[4-(pyridine-2-yl am no)-bgsoxy]-1 Hindole-3-yl}- propionic
aci d; 3-phenyl -3-{5-[4-(pyridine-2-ylam no)-butoxy]-1 Hindole-3-yl}-
propionic acid; 10 3-phenyl - 3 {5 [ 3- (pyri di ne-2-yl am no) - propoxy] -1

H i ndol e- 3- propi oni c ac

3- phenyl - ges éwﬁh@ﬂrﬁm@ﬂwgéﬂﬁ@&%@mﬁ@ﬂﬁbﬁwﬁa mréfpéocaisym]nblt@rr@pu oni ¢

id;, 3- h I d b th -indol e-3- 15
act d; S pheny! & o fsd NG BT e Yo iHRgcapy et hoxy) -1 ndol e-

3- phenyl - 3-[ 6- (i m dazol e- 2-yl - am docar boxymnet hoxy) -i ndol e-3-yl]- propionic

acid or 3-Benzo[ 1, 2,5]thiadiazol -5-yl -3-{6-[2-(6-net hyl am no-pyridin-2-yl)-

et hoxy] -1 H-i ndol - 3-phehyp8-4pi[dipyridioe-2-gamiw)wbpoxrd-thididoleidygl-ol ogi cal |y

accept gbl e salts and solvates 33. A nethod of Caim30 werein vvherel n the
(33°and/ or BIOPEIIEAR%i tor is

gr 52.6[%: - 3 16 [3- (9 ns-(8-1 ByRcine-20iamioflotokyli M doisau -
3-Benzo[ 1, 2, 5] ptopashi@zocid; 5- yl - 3- {6-[ 2- (6- net hyl am no- pyri di n-2-yi)-
3-phenyl-3-{5-[4-(pyridine-2-ylamino)-butoxy}-1H-indole-3-yl}-
propionic acid,
10 3-phenyl-3-{5-[3-(pyridine-2-ylamino)-propoxy}-1H-indole-3-yl}-
propionic acid;
3-phenyl-3-[6-(pyridine-2-yl-amidocarboxymethoxy)-indole-3-yl]-
propionic acid;
3-phenyl-3-[6-(benzimidazole-2-yl-amidocarboxymethoxy)-indole-3-
15 yl]-propionic acid;
3-phenyi-3-[6-(imidazole-2-yl-amidocarboxymethoxy)-indole-3-yl}-
propionic acid or
3-Benzo[1,2,5]thiadiazol-5-yI-3-{6-[2-(6-methylamino-pyridin-2-yl)-
ethoxy]-1H-indol-3-yl}-propionic acid
20

as well as their physiologically acceptable salts and solvates

33. A method of Claim 30 werein wherein the o, and/or a,f inhibitor is
3-phenyl-3-{6-[3-(pyridine-2-ylamino)-propoxy]-1H-indole-3-yl}-
25 propionic acid or
3-Benzo[1,2,5]thiadiazol-5-yl-3-{6-[2-(6-methylamino-pyridin-2-yl)-
ethoxy}~1 H-indol-3-yl}-propiohic acid

34. A method of Claim 30 wherein said amount is from about 0.5 ug to 5 mg
30



et hoxy]-1 Hindol-3-yl}-propionic acid 34. A nethod of O aim 30 wherein
said anmount is fromabout 0.5 pg to 5 ng 30 WO 03/068253 PCT/ EP03/ 01369
-56 35. Avowshestsdf C aim 30 wherein said eye disease is @CaPn3/e1369
retinopathy 36. A nethod of Claim 30 wherein said eye di sease i s macul ar
degeneration 5 37. A nethod of Cai m3}ywherein said eye disease is nyopia
38. A nethod of Claim30 wherein said eye disease is ocul ar histopl asnosi s
39. A nethod for prophylaxis and/or treatnent of diseases of the eye of a
10 patient resulting from angi ogenesis in the eye conprising injecting into
t he subTerdh' sA siribed of Claign e§ whereinaiaid pye disease iz digheticredmopalympri si ng
nanoparticles containing a therapeutically effective anount of an
avNand/or a,f35 inhibitor sufficient to inhibit angi ogenesis of the eye 15
40. A net hgsl of nfdiRbdoPTISRABEUHIERAHId Byd BRleabBSs ARARA ddddmtatiint ai N a
bi oconpati bl e polyner 41. A nmethod of Caim39 characterized in-that the
nanoparticles contain a biodegradable polynmer 20 42. A nmethod of Claimi4l

characterized jn tha po r is po | g¢ctic .acid).(PLA),

pol y(géycoﬂ-c %eﬁ’ﬁo‘% Pﬁ?‘ﬁb@g&%‘?'ﬁl% éy(‘l%%ﬁséﬁ?,'s qu‘}@b%)ol ymer of lactic
acid and glycolic acid (PLGA), a copolyner of lactic acid and

caprol actone, polyepsilon caprol actone, polyhyroxy butyric 25 acid, a

pol y(or t had@st&metho@of Diiat Bantherainalid epd vidrsiade is acplar hateplabmoais

pol ydi hydr opyran or a pol ycyanoacrylate 43. A nethod of C aim 39

characterized in that the conposition conprise a |iquid nmediumwherein the
nanoparti Céﬁs &Wetﬁgﬁ % Sfof)ﬂ?fa§%daﬁcl78|r £0¥%met} of diseases of the eye of a
10 patient resulting from angiogenesis in the eye comprising injecting into

the subTenon's space of the eye of said patient a composition
comprising nanoparticles containing a therapeutically effective amount of

an a,B, and/or o, B inhibitor sufficient to inhibit angiogenesis of the eye

15  40. A method of Claim 39 characterized in that the nanoparticles contain a

biocompatible polymer

41. A method of Claim 39 characterized in that the nanoparticles contain a
biodegradable polymer
20
42. A method of Claim 41 characterized in that the polymer is poly(lactic
acid) (PLA), poly(glycolic acid) (PGA), polycaprolactone (PCL), a
copolymer of lactic acid and glycolic acid (PLGA), a copolymer of lactic
acid and caprollactone, polyepsilon caprolactone, polyhyroxy butyric
25 acid, a poly(ortho)ester, a polyurethane, a polyanhydride, a polyacetal, a

'polydihydropyran or a polycyanoacrylate

43. A method of Claim 39 characterized in that the composition comprise a

liquid medium wherein the nanoparticles are being dispersed thereby
30



WO 03/ 068253 PCT/ EP03/ 01369 -57- formng a colloidal suspension 44. A

met hod of Caim 39, characterized in that the nanoparticles have a

di amet er woaget2ssit 10 nmto about 500 nm 5 45. A net hod eCTEPas/m3gd
characterized in that the nanoparticles have a dianmeter from about 100 nm
to about 200 nm 46. A nethod of C aim397characterized in that the
nanoparticles have been 10 prepared by sol vent displacenent 15 20 25 30

forming a colloidal suspension

44. A method of Claim 39, characterized in that the nanoparticles have a

diameter from about 10 nm to about 500 nm

5
45. A method of Claim 39 characterized in that the nanoparticles have a
diameter from about 100 nm to about 200 nm
46. A method of Claim 39 characterized in that the nanopatrticles have been
10 prepared by solvent displacement
15
20
25

30



