1 New compounds for the inhibition of angi ogenesis and use thereof The
present invention is related to new conpounds and the use of said conpounds
for the manufacture of medi canments and di agnostics. Angi ogenesis, al so
cal | ed neovascul ari zation, is a fundanental process whereby new bl ood
vessel s are forned. Under normal physiol ogical conditions angi ogenesis is
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G ven the inportance of integins in angi ogenesis, serious efforts have been
undertaken to develop inhibitors thereto. 5 There are at |east three ngjor
cl asses of reagents devel oped as integrin, especially al phaSbetal integrin
antagoni sts. These include anti bodi es such as nonocl onal anti bodi es,

pol y¢l onal anti bodi es, and antibody fragments (Kim 2000, Am J. Path.,
156, 1345), natural peptides such as venomderived "disintegrin” peptides
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formula (1) D Y-B G wherein Dis a radical selected fromthe group
conprising heterocyclic and honocyclic rings, X is a radical selected from
the group conprising, C=0, 802, NH(C=0), (C=0)-NH, C=S, CHz2, 0-(C=0),
(C=0)-0, (C=S)-NH, NH(C=S), NR2-(C=0), (C=0)-Ne, (C=S)-NV and NV -
(C=S), 7 Yis a radical selected fromthe group conprising
-(01-12),,-E-(Q12),,-L-(CH2)k and --(C-12),,,-L(CH2)k, whereinE is a



Zis aradical selected fromthe group conprising C=0, and al kyl, whereby
preferably allcyl is CH2 O CH2CH2, A is a radical selected fromthe group
conprising benzyl, substituted benzyl, phenyl, substituted phenyl, alkyl
and substituted al kyl, cycloal kyl, substituted cycloal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, arylal kyl, substituted arylallcyl, heteroarylallcyl,
substituted heteroaryl al kyl, cycloallcylal kyl, substituted cycl oal kyl ancyl,
het er ocycl yl al kyl , substituted heterocyclylallcyl, alkyloxy-alkyl,
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alkylthhgjﬁycloalkyl. In an enbodinent the ring in Dis an aromatic or a
non-aro t ring. In an enbodinent the ring in Dis selected fromthe
group conprising five-nmenbered rings, six-nmenbered rings, seven-nenbered
rings, eight-menbered rings, nine-nenbered rings and ten-nmenbered rings or
the ring in Dis a condensed ring systemselected fromthe group conprising
four-four-nenbered rings, four-five-nmenbered rings, five-five-nenbered
rings, five-sixmenbered rings, six six-nenbered rings, six-seven-nenbered
ri ngs, seven- seven-nenbered rings. In an enbodinment the ring in Dis a




10 In an enbodinment D is a radical selected fromthe group conprising
furane, dioxane, pyrane and derivatives of each thereof. In an enbodi nent D
is a radical selected fromthe group conprising oxazole, isoxazole, and

t hi azol e and derivatives of each thereof In an enbodiment nis 0, Eis O,
mis: 1, Lis (C=0)-NH and k is 0; or nis 1, Eis O, mis 1, Lis (C=0)-NH
and k is O; or nis 0, Eis 0, mis 2, Lis (C=0)-NH and k is 0; or nis O,
Eis CH, mis 1, Lis (C=0)-NH and k is#0; or nis 1, Eis 0, mis 2, Lis
(C=0)-NH and k is 0. In an enbodinent Zis CH2. In an enbodinent Ais

sel ect ed fdAMohAE, Gx@EINSRNDEEEN Gsiablkehtd andusibstihl whledoRlakhshegy CloaKkyl ,
substituted @gcloalkyl alleﬁloxy allcyl, substituted alkﬁloxy al kyl ,
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substituted al kyl thio-alkyl, allcylthio-cycloalkyl and substituted
allcylthio-cycloalkyl. In an enbodiment A is selected fromthe group
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al kyl oxy-heteroaryl, arylthio-allcyl, substi t ut ed arylthio-allcyl,

aryl thi o-cycl oal kyl and substituted arylthio-cycloal kyl. In an enbodi nent
Ais a pk&vyr}al d:ehdrvésdam dso eimb:éwzyrhtagl'er imegtaitade effensd ngd tfrecdsesmshe @4 W or
(V) R3R3 E& - %/ ! %%ml ﬁﬁ and R5 is each and h
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residue. In a preferred enbodi ment” t he substitut ed allcyl is selected from

the group conprising CF3 and 0013. In an enmbodinent A is a linear alkyl or
non- 1 i neatcRlikW 1ot Bf &fighadls ésnhg alochEsl xﬁetfiayaxgﬂgwﬂ izh %@&@Q&g@g@}& the

hal ogen i's | ndependently sel” cte fromthe group conprisi
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and nor etymief en@laﬁg’r F2nilgion BAth growth factors (Klm 2000, Am. J. Path, 156, 1343; Collo,
1999, J. Cell Sc., 112, 569). Once expressed, alphaSbetal regulates the survival and migration of
endothelial cells in vitro and in vivo (Kim, 2002, J. Clin. Invest., 110, $33; Kim, 2000, JBC, 275,
'33920). Angiogenesis induced by multiple growth factors in several models was blocked with
alphaSbetal antagomisis (Varner, 1998, 98 (suppl), I-795, 4166; Kim, 2000, Am. J. Path, 156,
1345). Additionally, these antagonists also inhibit tumor angiogenesis, thereby causing
regression of human tumors in animal models (Kim, 2000, Am. J. Path, 156, 1345).

Given the importance of integrins in angiogenesis, serious efforts have been undertaken to

develop inhibitors thereto.



In an alternate enbodinment R2 is selected fromthe group conprising benzyl,
substituted benzyl, phenyl, substituted phenyl, heterocyclyl, substituted
het erocyclyl, aryl, substituted aryl, heterocyclyl, substituted

het erocyclyl, arylallcyl, substituted arylallcyl, heteroaryl al kyl,
substituted heteroaryial kyl, cycloal kylallcyl, substituted
cycloal kyl al Il cyl, heterocyclylallcyl, substituted heterocyclylalkyl,

al kyl oxy-heterocyclyl, substituted al kyl gxy-heterocyclyl, allcyloxy-aryl,
substituted al kyl oxy-aryl, allcyloxy-heteroaryl, substituted

al kyl oxy- hefegs ary leastafintt i @-csktl of r8ddBsE hé‘iﬂﬁ@@d Ak iﬂtéglﬂinoe@%lﬂw alphaSbetal
aryl thio-cycl oal kyl and substjtuted arylthio- cycloalkyl nbodi'ment R 2 is
a radi cal WagIhEutaEenste| LBwengclge rAptROdsy yuchyvis \iprapgppal qatrt@flees polgclomd! or
4, R6, 12 aﬁﬁ%s% BFiBoBAE brh Ak (Edlﬁu Q(deYAﬁ{‘q pRAepsdsn) ﬁ{atli‘gl aﬁrhﬁé! SE{IE
the group of radicals conp nprising alogen allcyl, subst it ut ed oxy
and subst a8 tiesgmaliRiRy . “dismiegrinr efeptided(\erpinlicnent 189% yBioghreattisry, t%e 13302),

substi t ut t eth

oropyl . bar e geREuR AL dopd HC, 12 ey B OARb e PR lER el s oo
branched Sbnaﬂuhedﬂﬁaﬁ%éﬁﬂﬁﬁwﬁranched non-linear. In a further preferred
enbodinent al koxy is selected fromthe group conprising nethoxy, ethoxy,
propoxy, butoxy, pentoxy, hexoxy. 13 In a nore preferred enbodi nent the

subst i t ut adthaddtythedesompbeck et hrpomciphesuginideps elphgsbets] mgaddndtatidy Gave sobiz an

al ternaa, .pref d enbodi nent .R2 is itylene, | n enbodi Qof Bis
Lo o8 ARkBh B S ERRE B S RotlBiRt by ol ek Eh vty Bl ey

radi cal ofnd gretificRy fdﬂﬂhé targeted idleoMhe Bai thefRRihiS duheier /aY& dfGmfibdBesaBeidr | S
0, 1, 2, 3 or 4..1n a preferr.ed enbodinent R7_ js atMeenmmme

£ our . menb S A%t Rt e RS CILRE, i BEAEE o v R SR e icg Y Araider ed)

ni ne- nenbeethifd xt;ﬁrrs;mmbeacﬁﬁloﬂar Behceir@l @liakiovaliaH-Nndh ihBRst sPHgn Rbiigogen

atomin the ring an alternate preferred enbodinment R7 | S a tondensed

ring, pr e‘Ff‘éfF]é’Bla?ﬁ‘l’r%iﬁsr?@al&E’i theaatisep hdmsrEge AT Be dirappeti antifipdyriant41dietypic
present iAviepLikON ThOAbveddhdt of B8 iRhAme r&%@ﬁée%@ﬂs‘cr&;@%aéﬁﬁtﬁf 5&1%9119’ cbdigse

of the three ]|ast nentioned enbodi nents, can conprise on
subst i t UetRIEs THEEI0M0a! POBICEE IR Pamnpend gecredses tb@ slrstvityef tre mé@od)su’dw the

derivati Vi S adcBiR e %ﬁub&&% B rdd %e&hlr@r éﬁf%enltt QR allid réo}{fiﬁi?_ﬁ/agtss ﬁ%l koxy

derivati ves, thioall errvati ves an ogen derrvat Ves
words, t tngiope gpeibeii Netemawggs meleripln whigh mhght hem@mm@ eﬁbckyapo:smsmtioumd

rings, alkoxy..su i I |tu ed. rins and. hal o
substrtute %?ﬁ'g&ﬁﬁ%%hfdm%ﬁﬂ R@gt ? ckﬁﬁiﬁr Rﬁﬂ?géﬁfgﬁ > In
an enbodrarde:nmlst@tms regkeof 86 rherﬁcamdme dgmmgmemamrufsgan@tqowsmﬁtwno Antyd S4B,

pyrimdin- &: ylam ne, 1(2)Him dazol -2-yl am ne,
4, 5- drhydro 1Hi m dazol -2-yl am ne, 1, 4,5, 6-tetrahydropyrim din-2-ylam ne,

4,5,6,7-tetrahydro-1H[ 1, 3] di azepi n-2-yl am ne,

1,4,5,6 8-h hyd 1,.3] di ine, ...

1, 4,5, feqiy 50 e%lisr—rrarﬁa g b BB JpF R ire based on the natural ligand
4, 5-di hydreﬁve%iﬂgwg hende, Bk @B Bihibdiof B '@Iﬁ@é&l 30 Yol oty ik L hadH,
4,5,6,7- t trah droEgH-a;e in-2- glanlne 7 y ° ééék&ﬁ% e
,4,5,6,79% %%Wﬁr W%?Tﬁ PXPE} 18@9%‘?“ es 2y gyngralyy @ismlvantageous concerning their
0- oct

ahyq HRABEE hda Bredlo@fbMeOnd @&Zcﬁbréd? S50 i the 1M ){‘aﬁ? f,8z0l
-3 ylanlﬁg' 1 H indol-2 ylgnF%e 3 4- %etrahy%?% hg%ﬁgﬁﬁ Jrne

pyr azi n- SOSHERS PEteasrs: %@fi}hﬂé’ﬁﬁ {sdhe b@lt@ifmeoé@ﬁssﬂ%%dé@msmwmr@m pref erably
such derivative is selected fromthe group conprising the alky derivative,
the al koxy derivative, the thioal kyl derivative and the hal ogen derivative.
In an e ifthsprectn idgrived| reptidl(GS 61901, ReS)grennsed st ivsialghafiyatd1diowed ydthni ne,

4 ( gﬁ_ﬁ‘g;?ﬂa%%’% I ﬁ Qr(# M%se Hottdi Ml BLIS 2808 LAs Y 12808, 6e. 7. Cancer 104, 496) and
mhibition of cell mvasron (Livant, 2000, Cancer Res., 60, 309), but no direct inhibition of
alphaSbetal- fibronectin interaction could be shown. It only binds to alphaSbetal (without
effecting the fibronectin binding) and aiphavbete?; integrin (conference talk at 6% international
symposium on anti-angiogenic agents, San Diego, 30" Jan- 1%Feb 2004). Therefore, the

molecular mechanism of action and the specificity remain unclear and shed some further doubt



In a second aspect the problemunderlying the present invention is solved
by a conpound having the fornmula (VI11) NNRi 2 HN./ VII | wherein R10 is
-COR 3 or -00-0-R13, wherein Rl is a substituted pyridine-2-ytam ne,
wherein R12 is -CO R13, -S02-R[3, and wherein R13 is a radical selected
fromthe group conprising al kyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 15
In an enbodi ment of the second aspect the conpound has the foula (IX)
wherein R14 is 3,3-dirnethyl-but 1 or 3-carboxy-phenyl, wherein R5is

pyri di n- 2oryihanife of AibAREARX Mo R GDMHeRuedrd el Gepdie hEIR; L S 7., and
wherein RL7 is nesitylene or 1-net r‘;}?/'LI1 cycl ohe%ﬂ), Iﬁ gﬂ}tbﬁgnr%é!jgg}gé%%e%ﬁ%o
probl em &¢ FYFEHEUCHeTYsE€dent i nvention i s sol ved by a conpound sel ect ed
fromthe group conprising conpound
5:[2-Carboxy-2-(2,4,6-trinmethyl-benzenesulfonylam no)-ethyl carbanoyli -

met hoxy- ZXep§ipaldimelgcasasiofispieeh jp-tiy ext obk dé- pe dbscobed ox Y nt@nibndE Pattht
ester co 8on WO . . - . .

6: 2- [ 1- Py tacety D- 5 TR Hich SSsToses; SOBMRSPRGT FOBRITH P dPiRe a9 @ core
acet y| anisifgieat Eoweves ting iwghhsplizobariztynegalnto ny tasm epopiddhaHre rA6d: Sigid in
conmpound 410 3z % n 1.00-2-carb - et hylcar banoyl) - net boxy- 2-
(pyri di n-2- yﬁ%@%@?ﬁ% lﬁt%’y%’r}‘%ﬁg%l?r rj%“e‘-’f’f-%é"%{%%fﬁ’g?r Pge’%f’é‘f’%??lﬁétﬁ%wpé‘éﬁ“éﬁ) O

co lr:)rpo und 933221 §igeiGes lglm«;&eb{” (@2heAzy6 —rfslidulareis_ haydorr]b ieréﬁ@ﬂ@ Sﬂd&::s_te g@ﬁb&:&%ﬂd@pﬁ%w&g yl ¢
ar bar no - -2 ri - 2-yl am nomet hyl ) - pyrrol i di ne-1-carboxylic
aci d bu%l%%eme{sgﬁé%’]? %é%%%&%@gaeﬁ%ﬂy %oryan mtegrin pam%ul)arl}g) ¥elevant in the pathomechanis%rn

{ 2- [ 1- ( 3ofthenfdrerperdipha@ididdasds- (pyri di n- 2- ylam nonet hyl) - pyrroli di n- 3- _
yl oxyFacet yl am no}-2-(2, 4, 6-trinet hyl - benzenesul f onyl am no) - propi onic acid

conpound 15: 3-
{2- [ 1- PhEmypwelhangist kb Melobseh PidndbR is2dd 8B RE0 Bd¥la) cANpBA: which are

" suitable to interact with integrins, more particularly specifically interact with certain integrin
species such as integrin alphaSbetal. A further problem underlying the present invention is to
provide antagonists for alphaSbetal, which preferably show enhanced activity, stability,
selectivity, and synthetic accessibility. A further problem underlying the present invention is to
provide new modes of treatment for diseases, preferably for diseases involving integrin mediated

effects and processes.

In a first aspect the problem underlying the present invention is solved by a compound of the
formulia (I)

wherein
D is a radical selected from the group comprising heterocyclic and homocyelic rings,
X is a radical selected from the group comprising, C=0, §C,, NH-(C=0), (C=0)-NH, C=5, CH,

O-(C=0), (C=0)-0, (C=8)-NH, NH-(C=S), NR*(C=0), (C=0)-NR?, (C=8)-NR® and NR-
(C=5),



3-yl oxy)-acetyl arnino)-2-(2,4,6-trimethyl -benzenesul f onyl am no) - propi oni c
aci conpound 16:3-{2-[1-(B

ut ane-1-sul fonyl)-5-(pyridin-2-yl atni nonmet hyl ) - pyrrolidin- 3-

yl oxy) - acetyl am no}-2- (2, 4, 6-m rnet hyl - benzenesul f onyl am no) - propi oni ¢ acid
compound 17:3- {2-[1-Methyl-5-(pyridin-2-ylam nonethyl)-pyrrolidin-3-ylo
acetyl am no}-2-(2,4,6-trinethyl -benzenesul fonyl am no)-propionic acid 16
conpound 18: 3- {241-(3-Phenyl-propyl)-5-fpyridin-2-ylam nonethyl)-pyrroli3-
yl oxyracetyl ammol - 2- (2, 4, 6-tri met hyl - benzenesul f onyl am no) - propionic acid
conmpound  %94s3¢ raal%éﬁse(e&em (icshi e MinFLDANRE hg@—xgﬁf@ﬂﬁtﬂ@a}ﬂ M_(c@ﬁ) 1~
etyl am no -2- (2,4,6-trinethyl- benzenesul onyl ani no) - propioni ¢ acid
conmpound .Qh

{241- Cycl opent yl car banoyl1-5- (pyri di n- 2-yl am nonet hyl ) - pyrrol i di n- 3-

yl oxykacetyl am no}-2-(2, 4, 6-trinethyl - benzenesul fonylarnirio)- proplonlc
aci d compound Phersin { 24 iopanditndseldctsd fiva theyziong copprising O, S and NR,

yridin-2-yl am nomet hyl ) - pyrrol i di n- 3-
onxykacetyIanino}-2-(2,4,6-trinethyl-benzenesulfonylanino)-propionic aci d
conpound 22: 3-k, m and n are individually and independently 0, 1, 2 and 3,

{241- But yl carbanoyl-5- (pyridi n-2-ylam nonet hyl) - pyrroli di n- 3-

yl oxykacet yl am no}-2-(2, 4, 6-tri nmet hyl - benzenesul f onyl am no) - propi onic acid
conpound 23s 8+radical selected from the group comprising C=0, and alkyl, whereby preferably alkyl is
{241-Pent¢ cgr 1-5- (pyr|d|n 2- ylanlnonethyl) pyrrolidin-3-

yl oxykacetyf anindy-2- (2, 4, 6-tri met hyl - benzenesul f onyl ar ni no) - pr opi oni ¢ acid
conmpound 24 3-

byr T ol | i Aok O] RERE PR3 SCBPHHBE bRV PH PG PEBHbSIP RO PIAR) - pr

opi oni ¢ qﬁjedylp mpOaHIdsuBbtiidted alkyl, cycioalkyl substituted cycioalkyl, heterocyclyl substituted
{241-(4- ginzcharbanDyl) 5- (py i n-2-yl am nonet hyl ) -
pyrrol i di Vit L e awlﬁslehsp%ﬁdhwere@ﬁh erBslvt onystiedo) - p

ropi oni c a@ﬁhﬁyporraé&%%@ékﬁ {s%bh%nz%‘e%éﬂyéﬂﬁlk??WX%iéﬂ&@aﬂ{yl substituted

yridi n-2-ylam nonet hyp rroI|d|n 3-

vyl oxykac é¥giraiiatyl gﬁ%@qw%ﬂﬂkﬂnéWﬁ?Fﬁ%bﬁ@@ﬁﬁxﬂy$8ﬁ&Idkﬁﬁﬁb%kﬂr0$b®Mﬁ@iaC|d

conmpound ,341c3ry-alieyl, alkyloxy-cycloalkyl, substztuted loxy-cycloalk ioxv-het
{2-[1-(3- %é%hyl ben2y Tcar bAn &¥ .ﬂ?y9§ﬁgﬁﬁgoyﬁeﬂﬁ§P§y eterocyclyl,

pyrroli dlshbsgﬂwfbﬁ@iklaéﬂlﬂemﬂﬂ} 3123?1(’?23/ wbﬁﬂbﬂﬁ#ﬁ@mwlbmmheﬁmmﬁytmmp) pr
opi oni ¢ agidtuteq alkyloxy-heteroaryl, alkylthio-alkyl, substituted alkylthio-alkyl, alkylthio-cycloalkyl

and substituted alkylthio-cycloalkyl,

B is a radical having formula (IT)

H COOH
Q“‘Rg
R+ H (H)
wherein Ri is selected from the group comprising H, benzyl, substituted benzyl,

phenyl, substituted phenyl, alkyl and substituted alkyl, cycloalkyl,
substituted cycloalkyl, heterocyclyl, substituted heterocyclyl, aryi,
substituted aryl, heteroaryl, substituted heteroaryl, arvlalkyl, substituted
arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, cycloaikylalkyl,
substituted cycloalkylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, allyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-
cycloalkyl, substituted alkyloxy-cycloalkyl, alkyioxy-heterocyclyl,



conpound 28: 3-

(241- Phenylcar bar noyl-5- (pyri di n-2-ylam nonet hyl)-pyrrolidin- 3-

yl oxykacetyl am no}-2-(2, 4, 6-trinmet hyl - benzenesul f onyl am no) - propi onic acid
conpound 29: 3-

{241- (2- Met hy1l- pent anoyl) - 5- (pyri di n- 2-ylam nonet hyl) - pyrrol i di n- 3-

yl oxyl -acetyl am no}-2-(2, 4, 6-trinethyl -be, nzenesul f onyl am no) - propi oni c
acid conmpound 30: 3- {2- 8

[ 1- (3- Cycl opentyl - propi onyl) - 5- (pyri di n- 2-yl am nonet hy1) -

pyrrolidin-3-yl oxykacetgybhaithtedhikyloxy-heterocyclyl, alkyloxy-aryl, substituted alkyloxy-aryl,
-2-(2,4,6-trimethyl -benzenesul f onyl am no).- pr.opi.pni ¢ aci d conpound. 31: 3-
{241- (3, 3- Di net hy1- but ﬁﬂ@iﬁxféﬁffﬁmldi ﬁ‘?%%“&‘?e&m ﬂ%’ﬁﬁ@%?@w or oﬁ%&?—"é}-‘ﬁ’

yl oxyl -acetyl am no) - 2-§,Bst#utba tilkykb Akt hepreives bRy irinduBe)miBE QiityBilb-C
acid conmpound 32: 3- {241-C ycl ohex anecarb o nyl-5-(p yri

di n- 2- yl ani nonet hyl ) - pyAFErEYHi n- 3-

yl oxyl - acet yl am no}-2-(2, 4, 6-trinethyl -benzenesul f onyl am no) - propionic acid
conpound 33: 3- {2[5-(Pyridin-2-ylam nomethyl)-1-(3,5,5-trinethyl -hexano
y1) - R; is seiected from the group Comprising H, benzyl, substituied benzyl,
pyrroli di n-3-yl oxykacetulagl aglaibal? phefn! bigPtid! sRRAAROLULT OBYIGRO) - PI
opionic acid 17 conpoun 4. 3- ) '

{245- (Pyri di n- 2-yl am nowetifytd - dvcllivhi dpiawaydyly| substuiet) -heerocablyli acyl

géiy:jogg %ggggyggg?o} sebditndy Grot MRS shRAASACRALE QDY L. AT BRI C

{2-[1-(2-Cycl opent yl - acetlsityl; Setqyaryldiyl, Zupstantec dmisrbaryRikply r exsldaliivhikal,

Zlo%ggﬁge?é! gfn no -2- (Zuffidd ! mtc@&bzﬂl@ﬁﬁﬁﬁpesu'ge?e?c}lcly@l'}m@%) - Propiealg acid

{2-[142- ( 3- Met hoxy- phemyibjocadelalkd], - Sici@yraliln-s@bsyihead athylidhynlkyt, alkyloxy-
byrrol i din- 3yl oxy] - acel LAt "k oAb ISP ARSI BNLA o)
I( 241E Lsobut yry1- 5;] ( lpy[) isﬁfﬂsﬁﬁﬁa'ﬁ-al)liltﬂrﬁﬁyrlﬁmdwlw, afkyToscelaiyd) s&b%ﬁmb@zﬁyﬂa?eﬁryl, ani no
-2-(2,4,6-trinmethyl -bepzenesul f onyl am ng) - propi oni ci d conpoun 8. 3-

{2-[]-Propiony1-5-(per@V Xyhgie oﬁgkﬁy%fgpfﬁﬁ&ﬁﬁﬁel7- 10%@Vﬂ“&a v,
acetyl am nol -2-(2, 4, 6siystinidhitkyihenaen e sl ey alsiing hnd seHtiRdCalaghd-
conpound 39: 3- {241-(2-Phenoxy-acetyl)-5-(pyridin-2-ylarninonmethyl)-pyrro
l'i di n- 3- cycloalkyl,
yl oxyi -aceryl am no}-2-(2, 4, 6-trinethyl -benzenesul f onyl am no) - propionic acid
conmpound 40: 3- o )
{ 241- Ben@dya ragicglspnirdismeat ieps openiteeMAR.@fr ol i di n- 3- yl oxy] -
acetyl am no}-2-(2,4,6-trinmethyl -benzenesul f onyl am no) - propi onic acid
conmpound 41: 4-{[ 2- Car boxy-2-(2,4,6-trinethyl -benzenesul f onyl am no) -

wherein Q and L are each and independently from each other a radical selected from the

group comprising (C=0)-NH, C=0, C=S, NH, 0, S, CH;, NH-NH, N=N, CH=N, N=CH, NH-
(C=0)-NH, NH-(C=0), O~(C=0)-NH, NH-(C=0)-0, (C=0)-0, 0-(C=0), NH-(C=S), (C=S5)-
NH, NH~(C=S)-NH, SO, NH-S0,, SO,NH, NR°, (C=0)-NR’, NR®, NR*(C=0)-NH, NH-
(C=0)-NR®, NR°~(C=0)-NR’, NR°-(C=0), O-(C=0)-NR’, NR°-(C=0)-0, NR-(C=8), (C=S)-
NR®, NR°-(C=$)-NH, NH-(C=8)-NR®, NR°*(C=8)-NR’, NR‘-SO; and SO,-NR®, and

wherein any of R*, R®, R® and RY is each and independently a radical selected from the
group comprising H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocycloyl,
substituted heterocycloyl, aryl, substituted aryl, beteroaryl, substituted heteroaryl, arylalkyl,
substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl, substituted
cycloalkylalkyl, heterocyclylaliyl, substituted heterocyclylalkyl, alkyloxy-alkyl, substituted
alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted alkyloxy-cyeloalkyl, 'aﬂcyloxy-heterocyciyl,
substituted allyloxy-heterocyclyl, alkyloxy-aryl, substituted alkyloxy-aryl, alkyloxy-heteroaryl,



et hyl car banmoyl ket hoxy} - 2- (pyri di n-2-yl am nonet hyl ) - pyrrol i di ne-1-carboxyli
c acid isobutyl ester .conpound

42: 4-{[ 2- Car boxy-2-(2, 4, 6-tri nmet hyl - benzenesul f onyl anm no) -

et hyl-car bar noyl ] - met hoxy} - 2- (pyri di n-2-yl am nonet hyp- pyrrol i di ne-|-carboxyl
ic acid ethyl ester conpound 43: 4-

{[ 2- Carboxy-2-(2, 4, 6-trinmethyl -benzenesul f onyl am no) - et hyl car bano

yl]-nmet hoxyl -2- (pyridin 2- ylaninonethyﬁ pyrrolidine-I-carboxylic acid
hexyl ester conpound 4

{ [ 2- Car boXystBues a%@ﬁmemaﬁw aligdhrcriedusubsiiytedralpdthio-dily kispitibanpcioalky!

yl ] - met h%},g}gubsgﬂgt&yﬂk}qih% %, y(;ag{gg] nomet hyl ) - pyrrol i di ne-1-carboxylic acid
prop-2- ynyl ester conpoung

{[ 2- Car boxy-2-(2, 4, 6- trlnaethyl benzenesulfonylanlno)

et hyl car ~ (rP)I 1.honet hyl.) - pyrrolidine-I|-carboxyl
ic acid E%EQX%LOny%&gégéﬁ%%gg%gh%ggﬁé %Jgg%ﬁ%?ﬁagynzg

enzyl car banoy1- 5- (pyrldln 2-yl am nonet hyl ) - pyrro Iidin 3-

Lol n ContE b LAMNGLaRRL fndh 1 EHIBER Yorn WD ESTS b O0E AV maBberBd RRge B
{2-]1- CambaﬂnyﬁiﬁgﬁpwmeHMmBmy&angmmqﬁthymbmﬁ&ﬁmgkuﬁh@ngmwggahhg;Mth}

tyl t th ul f onyl d 18
compouna PR e Pk it BYs 5 BERERES B bPl SO FPER? Sihee mephrsing
pheny! cafduafmy henmyeredolrings,N fryivexyseaertY Hagdi A6d- ﬁ{%e-ﬁ%nﬂ)eﬁat bRt Byd.spenzen

esul f onyl propi oni ¢ aci d conpound 497 3- (241-(

enzo[ 1, 31]”8{’%?8 THIES| U SBARTY ?edfamé%ﬁy F‘F‘ﬂ?‘f?ﬂﬂnwlaqﬁ%ﬁﬁﬁ% 1g4ep= seven-membered
pyrrol i diifigs3- yl oxyl - acet yl am no}-2-(2, 4, 6-trirnethyl -benzenesul f onyl am no) -
propi oni ¢ acid conpound 50: 3-

(241- (Bi phenyl-4-yl carbanoyl)-5-(pyridin-2-ylam nonet hyl ) -

pyrr ol | duninSmitogitih 8 oy hrainoherdodyRiichifl SR 1366 BRS3H figy! &1 i no)
-propionic acid conpound 51

{241- Benzyl t hi ocar banoy1- 5- (pyr|d|n 2-yl am nonet hyl ) - pyrrolidi n- 3-

yl oxyl - REt S nylanlno) propionic acid
conpound 55}%@%&16[%130%3% yl- }gdt()% ngw%ﬁ%a%ﬁn%hé ya\t(i pyrrolidin-3-yloxyl -
acetylam nol -2-(2, 4, 6-trinethyl - benzenesulfonylanlno) pr opi oni ¢ acid

: | f | am -
g?EEFEgg%gﬁgé@T$L@%ﬁ@§R%§%u%i%%?§EQb Eggh? &ﬁgﬁﬂif??;;rrgrydﬁgg?izcarboxyl

ic acid nmethyl ester

A ' A
X_ X
N {a] (o]
vy—p Ila J:(}v——a b
G/Z P G/Z ¥

wherein o and p are independently and individuatly 0, 1, 2 or 3.

In an embodiment D is selected from the group comprising pyrrole, pyrrolidine, indole, pyridine,

piperidine, quinoline, isoquinoline, imidazole, pyrimidine, purine, pyridazine piperazine, 1,3,5-

triazine, 1,2,3-iriazole, imidazolidine, and pyrazole and any derivatives of each thereof,

In an embodiment D is a radical selected from the group comprising thiophene, thiazole,

isothiazole, 1,4 dithiane, 1,3,5 trithiane, and thiomorpholine,



compound 54:3- (241 -[2-(2-Methox y-ethoxy)- ac etyl] -5-(p yridin-2-ylam
nonmetb y1)-

pyrrolidin-3-yl oxyl -acetyl am no}-2-(2, 4, 6-trinmethyl -benzenesul f onyl am no) - p
ropi oni c acid conpound 55: 4-

([ 2-Carboxy-2-(2,4,6-trimethyl -benzenesul fonyl am no) - et hyl car banoyl ]

-met hoxyl -2-(pridin-2-ylam nonethyl)-pyrrolidine-1-carboxylic acid

4-f 1l uorobenzyl ester conpound 10

56- 4- {[ 2- Car boxy-2-(2, 4, 6-trimethyl -benzenesul f onyl at ni no) -

et hyl car bampydds 3 -2 {: el = 1 'Bﬂﬁﬁhﬂ%i" l.i di ne- 1- car hoxyl
ic acid 4-chl %‘%‘%dg%%?y‘}éé : %“r‘%ﬁﬁ%ﬁﬁm‘%@’ skt ol Al phraf L

( 24113- ( 44FivaBYs-9pkeamiligreqsr opi ony1] - 5- (pyri di n- 2- yl ami nomet hyl ) -
pyrrolidin-3-yl oxypacetyl am nol -2-(2, 4, 6-trinethyl -benzenesul f onyl arni no) -p
ropi oni ¢ acid conpound 58: 3-

( 2414|3- ((j 41inGi} eleOCbMylé-iqls)taopiimiml]erz‘tEd Erpyr ﬂ]digxeﬁr;] ydlxaﬁisix(gn@dakm&la,]zisoxalzale, and)
pyrrolidip-3- mngl -2-{2,4,6-trinet hyl - benzenesal f onyl am no) - pr
opi oni ¢ a@f%o%ggﬁéég—ﬁ%g%:o% aCh%ereOf'

([ 2- Et hoxycar bonyl1-2-(2,4,6-trirnethyl -benzenesul f onyl am no) -

et hyl car banoyl ] - net hoxy}-2- (pyri di n-2-yl am nonet hyl ) - pyrrol i di ne-1- car boxyl
ic acid b ﬁ?kaggggPtconpound 60: 3-

(2-[143,3-Di et hyl -butyryl)-5-(pyridiri-2-ylam nonet hyl)-pyrrolidin-3-

yl oxyl -acetyl am n :%% 2,4, 6-trinmethyl -benzoyl am no) - propi onic acid
conpound 61:5-“1“)’?11£IS Sj@Zéfrlbg%ﬁ/(ézgsﬁ%%@ﬁ%Qqé’thI-benzenesulfonylarrino)-
et hyl car bano wfif 1,/eisimxy 1512 1.GPR=EINE 2ad/k &g, Renet hyl ) - pyrrol i di ne- 1

- car bot hi oyl kam naq}-2- (6-hydroxy-3-o0xo0-311-xant hen-9-y1)-benzoic acid 19
oo oot 05, 5BR O 5%, ot RN BN A 55 o y1)

{241- (Ant hr acanee, 2 sWH,0mid ) D (E¥0)-Hianmd wid angnomet hyl ) -pyrrolidin-
3-y|oxy|-acetyLan1np}-f-(2,4h6-tr|nethyl-penzenesulfonylanlno)-proplonlc
aCl d Corrpoundnegl,ﬁls O, I 18 2, Lis (C“—“O)"NH and kis 0.

(2-11-(2,2,3,3,4,4,5,5,6,6, 7,7, 8, 8, 8-Pent adecaf | uor o- oct anoyl) - 5-
(pyridin-2-ylam nomet hyl ) -pyrrolidin-3-yloxy)-acetylarnino}-2-(2,4,6-trinet
hyl benzedeau¢flendjmentiZng ~hr opi oni ¢ aci d conpound 64: 3-
{241-(3,5-Bis-trifluoromnethyl-benzoyl)-5-(pyridin-2-ylarninonethyl) -
pyrrolidin-3-yl oxyLacetyl arni no}-2-(2, 4, 6-trinethyl -benzenesul f onyl ar ni no) -
propi oni & agi embwiwpeound B5sedkcted from the group comprising alkyl and substituted alkyl,
{2-[1-(3 LRt hyl - but yryl) - 5- ( pyr.i din-2-yl ar ni ngnet hyl)) - rolidin-3-

yl oxy) - a‘é’z"?%@?n o%{d)ﬁtﬁ éﬁ{%(%?@fygcf@fyg%é“ caﬁ”ggﬁ?%e-ggﬂp%&ﬂr ob‘gﬁlﬁi% aci d
?F r2rpcc); ng cﬁﬁuageyi,z zubgtitute:gi a]kyrl]oxly—cycloaﬁcyil, a@kylﬂsxio-alkgl,l subsgimted 1]a1ky1thio—ar1%cy1, )

- Car - 2- B-trirnet - henzoyl am no) - et hyl car banoyl1] -~ met hoxy
-2-[(4-n@#ﬁ8§§§ﬁ§?¢%ﬂﬁgé§§§§W¥ﬂ& ﬁé@ﬁ?ﬁ Ei“lgi/f"frolidine-I-carboxyIic acid
benzyl ester compound 67: 4-

2- car boxy- et hylcar banoyl knet hoxyl - 2-

{[ 2- (But ne-l-s%h%onylanino%ﬁ 1

(pyri di n;ﬁzéfw‘a‘?ﬁ B t'h YOS HRF FF SFam e e e s iedaSi enoi sybpidsriod bengwk phenyl,

conpoundsibgitdtell (RrAr Baxoedephemskmeinangssbianh A Khnan iYL ¢ alharmul) -
substituted  heterocyclyl, arylalky! substituted arylalkyl, heteroarylalicyl, substituted
heteroarylalkyl, cycloalkylalkyl, substituted cycloalkylalkyl, heterocyelylalkyl, substituted
heterocyclylalkyl, aliyloxy-heterocyclyl, substituted alkyloxy-heterocyclyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, arylthio-alkyl,
substituted arylthio-alicyl, arylthio-cycloalkyl and substituted arylthio-cycloalkyl.



met hoxy3- 2- (pyri di n-2-yl am nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl
ester conpound

69: 4-[ (2- Car boxy- 2- met hanesul f onyl am no- et hyl car banoyl) - net hoxy] - 2-
(pyridin-2-yl am nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester
conpound

70: 4-[ (2- Benzoyl am no- 2- car boxy- et hyl car banoy1l) - met hoxy] - 2- (pyri di n- 2-

yl am nomet hyl ) - pyrrol i di ne- 1-carboxyliciacid benzyl ester conpound 71:4-
{[2- Carboxy-2-(2, 4, 6-trimethyl -ben2oylam no)et hylcarbanoyll - _

rreg hoxy} - Bre(npafdﬁﬂda;raerg AVb @pRinROEBL B or e ek AR edn AR WG a8 fhhenzy!
est er conpoun

72: 4-[ (2- Car boxy- 2- phenylacet ylam no- et hyl car banoy1l) - net hoxy] - 2-
(pyridin-2-yl am nonet hyp- pyrrol i Bi.nes| - cas ic acid benzyl ester
conpound 73: 4-( [ N 1 N

{2-[ (Bi phenyl-4-carbouyl)-arnino]g "Egbo§{%é hyl car bar a0yl } -
nethoxy)-Z-(pyridin-2-y|aninonethy7)-pyrro i di ne-1-earboxylic acid benzyl
ester conpound 744- y
{{2-Carboxy-2-(3-phenyl-propionyIaH1no)-ethylcé@bannylFrriethoxy}-

2- (pyridin-2-ylam nonet hyl )-pyrrolidine-1-carboxylic acid benzyl ester
conmpound 75: 4- {[2-(3-Buty|-ureido)-Z-carboxy;ethélcarbanoyl]-nethoxy}-Z-(p
yridi n- 2YBAFER RsnBaenh s Js-9agh rusl indenradentiy #ripdisyll selectad b zydupesirgrising
compound ¥ Gathued [Be/PRLNEA -23 -PhE J: = | car banmoyl knet hoxy)
-2-(pyridin? f?yﬁaggﬁoneﬁﬁylBé%yrro?¥%?%§$%g%%?g% ylic acid benzyl ester
conmpound 77:4- ([2-(3-Benzyl-ureido)-2-carboxy-ethylcarbanpoyl}-methoxyl
'23' gg%ggﬁg%ﬁ%ﬁr}% U DAIBL M) 5 PYLERL] HbRGRS AL ROk, 31 PERZY eSSt ©F
{ 2- Car bokyty2- p8uyl2 héxydi wetrbhyl apmhefiyth) residiesdd sedifyt] bambediD branched-linear or
met hoxy) +.2- ridi,n-2-ylam nonmet hyl )-pyrrolidine-1 -carboxylic acid benzyl
ester CO%%%&%%‘%%F%?E{ [ 2- Car boxy- 2- ( 3- phenet byl - urei do) -

et hyl car banoyf | - net hoxy) -2- o _ _

o g i PERRLIYlo B L D% Sl PHN be 350 cORpathe oy,

f [ 2- ( 3- Skthben propbxy, buttike) 1d8dx ¥ HeRs:BOXY - Ct hyl car banoyi | met hoxy} - 2-
(pyridin-2-ylam nonet hyl )-pyrrolidine-|-carboxylic acid benzyl ester
conmpound 81: 4-[ (2- Am no- 2- car boxy- et hyl car banpoy1) - met hoxyl - 2- (pyri di n- 2-
yl am nongt &y hiterpité e@bbdingR-the GasRANA di6y13€ bl RGNENAnLRESt one halogen, NO,,

OH, CN residue.

In a preferred embodiment the substituted alkyl is selected from the group comprising CF; and
CCls.

In an embodiment A is a linear alky! or non-linear alkyl, preferable A is 2,2-dimethyl-butyl.

In an embodiment the halogen is independently selected from the group comprising I, Br, Cl and
F.

In an embodiment Ry is selected from the group comprising alkyl and substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkyloxy-allkyl, substituted alkyloxy-alkyl, alkyloxy-
cycloalkyl, substituted alkyloxy-cycloalkyl, alkyithio-alkyl, substituted alicylthio-alkyl,
alkylthio-cycloalky! and substituted alkylthio-cycloalkyl, more preferably selected from the

group comprising cycloalkyl and substituted cycloalky! , and more preferably R, is



conpound 82: 4- {[2-Carboxy-2-(2,4,6-trinethyl-benzyl am no) -et hyl car banoyl ] -
met hoxy} - 2- (pyri di n-2-ylam nonet hyD- pyrroli di ne- 1-carboxylic acid benzyl
ester conpound 83:4- {[2-Carboxy-2-(2-trifluoronethyl-b
enzoyl.am no) - et hyl car banoyl | - et hoxy} -2

-(pyridin-2-yl am nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester
conpound 84: 4-
{[ 2- Car boxy-2-(3-tifluoronethyl -benzoyl @ no) - et hyl car banoyl ] -

met hoxy}-2- (pyridi n-2-yl am nonet hyl ) -pyrrolidine-1-carboxylic acid benzyl
ester conpound 85: 4-
([ 2- Car boxy-2-(4stri
nethoxy}-Z-(pyriéjn-
ester conpound 86: 4-
{[2-(3,5-Bis-trifluoregethyl-benzoyl am no)-2-car boxy- et hyl car banoyl] -
nmet hoxy}-2-(p din-2-ylam nonethyl)-pyrrolidine-1 -carboxylic acid benzyl
ester conpound 87-4-
{[ 2- Car bdx yn E}téraamtrfnydlmbﬂd?zzcy bedariadoyone tHeydramr @mm'»,%ing reethydyepbsiiti@ed benzyl
((:g?l’r;‘Jloglng %ﬁl yan Qs%n% hl:ﬁ)}?,y %gtoe}c;cgclzlj,r;ﬁ?_sluﬁsﬁ%ut 4 Xyetergcf ?yld ap)‘faln%sztlgﬁ

112- Car baustera2y€121, r webstiaad- Henzaytaii nejlaleylhy buatitneado ydrlalet, bwﬁt}wwlalkyi,
oy stied ety bRl s BRI Yl SucfiShh, PEREYL R,

conpound S8

([ 2- Carb@@Mmgﬁ&ﬂ m@&hﬁya @myoyh@ﬁﬁ@@mﬁﬁk&g&g@rbanﬁywkﬁetmﬁymiyamanqmbd
(pyridin-2 ylanlnonethé%%_ rroI|d|n boxyl e@%y zéter
conpound agloxy-arylp sebsiylyalbvloxy-gyvhi Wi]ﬁt%%‘ﬁ'ﬁloﬂ} KVI B3Ry | i -
rret hoxy} m%mhﬁgﬁkﬁ' &b@nﬂ&@%ﬁ&%ﬁ@yIa)yzwmldamymmlms@meayﬂymo@welaﬂaﬁnzyI
est er conpoun

[ 2- Car boxy- 2- (cyclohexanecarbonykanlno) et hyl car banoyl ] -

met hoxy} Ir?an(é%ﬁd%’néhﬁ?ﬂ AHBATRYRY tk-PYIWiRY fdf-cdrcar boxylic acid benzyl
ester conpoun

[ 2- Car boxy- 2- (2, 6-di net hyl - benzoyl am no) - et hyl car banoyl ] -

met hoxy} - 2- (pyri di n-2-yl am nomet hy 1. pyrraki di ne- 1-carboxylic acid benzyl
ester conpound 93: 4- { n£

[ 2- Car boxy- 2- (3, 5-di met hyl - benzoyl a x@BRﬁthylcarbarnoyl]

nmet hoxy} - 2- (pyri di n-2-ylam nonet hyl) myrrolldlne 1-carboxylic acid benzyl
ester conpound 94: 4-

{[ 2- Car boxy- 2- (3, 4, 5-tri met hoxy- benzoyY!lani np) - et hyl car banoyl ] -

met hoxy}-2- (pyridi n-2-ylam nonet hyl ) -pyrrolidine-1-carboxylic acid benzyl
ester

or.onet hyl - benzoyl am no) - et hyl car banoy1] -
i nonet hyl ) - pyn-ol i di ne-1-carboxylic acid benzyl

wherein qis 0, 1, 2, 3, or 4,

Rs, Ry and Ry are each individually and independently seiected from the group of radicals
comprising halogen, alkyl, substituted alkyl, alkoxy and substituted alkoxy.

In a preferred embodiment alkyl and/or the substituted alkyl is selected from the group
comprising methyl, ethyl, propyl, butyl, pentyl, hexyl, whereby any of the residues is straight,

branched, branched-linear or branched non-linear.

In a further preferred embodiment alkoxy is selected from the group comprising methoxy,

ethoxy, propoxy, butoxy, pentoxy, hexoxy.

In a still further preferred embodiment the substituted alicyl is an alkyl having at least one
halogen NO,, OH, CN residue.



21 conpound 95: 4-

{[ 2- Car boxy- 2- (2-fl uoro-benzoyl am no) - et hyl car banoy1] - net hoxy} - 2-

(pyridi n-2-ylarni nomet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester
conmpound 96. 4-

([ 2- Car boxy-2-(2-nitro-benzoyl am no) - et hyl car ba_noyl knet hoxy} - 2-
(pyridin-2-yl am nonet hyl ) - pyrrolidi ne- Z3car boxylie acid benzyl ester
conmpound 97:4- { [2-C arboxy-2-(2-chl oro-benzoyl am no) - et hyl carb anoyl ]

- met hoxy) -2- (pyridin 2 ylaninonethyl)-pyrrolidine-I-carboxyIic aci d
benzyl ester co . .

5 Cor body S Bl Rt G SrBl B s Fit el gy P roup comprising CF.
nethoxy}aﬁ&@@&rldln 2-yl am nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl
ester conpound 99: 4-

([ 2- Car boxy-2- (2, 6-di fl uoro-benzoyl am no) - et hyl car banoy1] - net hoxy}

2- (pyri dinnmZiyhasiphaereddnybodickanoR ) dinreidieear boxyl i ¢ aci d benzyl ester
conmpound 100: 4- ({2- Car boxy- 2-[ (3- et hyl -t hi ophene- 2- car bony1) - ar ni no] -

et hyl car banoyl |

- met hoXyih =2 vhB¥dilnehiy 3¢ Bliggi-gonet hyl ) - pyrrol i di ne- 1- carboxylic acid benzyl
ester conpound 101: 4-(

(2-Ca_rboxy-2-[(1-net hyl -cycl ohexanecar bonyl)-am no]- ethylc arbanoyl}
-nerboxyﬁagaﬁémgé&ngkgm%ﬁx%@ﬂg@gxgethyI) p yrrolid ne-1 -carboxylic acid
benzyl ester conmpound 10

f[ 2- Car boxy- 2- ( 3- net hy1- 2- phenyl - but yryl ar ni no) -
ethylcampggQggimngﬁtpgéxgﬁ;ﬁgpﬁ&hgh@vﬁ)yIanlnonethyl) pyrrolidine-1-carboxy
lic acid benzyl ester conpound

103: 4- {[ 2- Car boxy- 2- (2 et hyl - benzoyl am no) - et hyl car banoyl ] -

nmet hoxy} - 2- (pyridi n-2 ylanlnonethy%kggyrrolldlne 1-carboxylic acid benzyl
ester conpound 104: 4-(

(2-[(Bi phenyl-2-carbonyl)-am no] - 2- car joxy- et hyl car banoyl } -

met hoxy) - 2- (pyri di a- 2-yl am nonet hyl ) -pyrrolidi ne-1-carboxylic acid benzyl
ester conpound 105: 4-( (2-Carboxy-2-[ ¢2-net hyl -cycl ohexanecar bonyl) - am nok
ethyl ¢ arbanoyl } -methoxy)-2 -(p yrid n -2 -ylam nonethyl)-pyrro

i di ne-1-carboxylic acid benzyl ester conpound 106: 4-(

{ 2- Car bgueteird R (sl iphabmlctic vial aRd ©pan:,ecacbonyl) - ar ni nok et hyl car banoyl }
-met hoxy) - 2- (pyri din-2-ylam nonet hyl)-pyrrolidine- 1 -carboxylic acid
benzyl ester conmpound .

107: 4- (25 ?@éf@:%@/ eABbdinheny! scquﬁ%h%@%@arﬂﬁgﬂlrﬁbe%@ we-mﬁﬁéalédcashpgmy N

- met hoxy) - yr| di n-2-yl arni nonet hyl ) - pyrrolidi ne- 1 - carboxylic’aci
benzy| metisE seven-memoered exaht-mcmberea mne-membcred or ten~mernbered ring, preferably

having at least one nitrogen atom in the ring.

In an alternate preferred embodiment R; is a condensed ring, preferably having at Ieast one

nitrogen atom.

It is within the present invention that any of the afore-mentioned rings, preferably those of the
three last mentioned embodiments, can comprise one or more subsfituents thus creating
derivatives of the respective rings. Such derivatives comprise, but are not Iimited to the alkl
derivatives, alkoxy derivatives, thioalkyl derivatives and halogen derivatives. In other words, the
respective rings are in further embodiments allkyl substituted rings, alkoxy substituted rings,

thivcalkyl substituted rings and halogen substituted rings.

In d2n embodiment G is a guanidine radical.



conpound 108: 4-

([ 2- Car boxy-2- (2, 2-di cycl ohexyl -acet yl am no) - et hyl car banoyl | -

met hoxy} - 2- (pyridi n-2-yl am nonet hyl ) -pyrrolidi ne-1-carboxylic acid benzyl
ester 22 conpound 109: 4-{[ 2- Car boxy- 2- ( 2- di et hyl am no- benzoyl am no) -
ethylcarbanDycj-nethoxy}-z-(pyridin-z-b am nonet hyl ) - pyrrolidi ne- 1-car boxyl
ic acid benzyl ester conpound 110: 4-

f[2- Caﬁlb@)&?méﬂctl@%ﬁ@IIM@WNWIOSNHW)-H%ZOW am no) -

et hyl car banoyl ] - net hoxyl -2-(p

yridi n-2-yl arni nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester
conpound ad khibddinferlt 25 Garsblexyed 2542 thergtdy cqaptiangyyvaidimd)iehifny) satdammy! | -
met hoxy} - 2- (pyri di.n-2-yl am nonet hyl) - pyrrolidine-1-carboxylic acid benzyl

h
este cUpBURd 1A Ridazo) S tsimiRexy Ao IBYES O ORE AR 2o 8BSy | Ad isgrahydro-

ethyt eng&{b%@g%ﬁ%g&%ﬁ&@ Zry1 BT DRFRL AR RY! T 914 O A&l Grrdoxy!

{{ 2- Caflodldigz@ifecy dl b6t RS dardeorytzoalii YidjretihPhdambat ndyi-iihydet Tépyirol-2-
-2-(pyrjdin-2-ylam nonethyl)-pyrrolidine- 1 - oxylic acid benzyl ester
compouETIEs: 47 A AT R ST RES hyl 4Bt YA oy - SRV By | K
met hoxy h-5% { By SivArRayd A NeSR&LBY | )3 PYId PR ioti (N&-tdh <R D G1Aghe benzy!
ester compound 115 4- f[ 2- Car boxy-2-(3,5,5-1ri net hyl - hexanoyl ar ni no) -

et hyl chmbainogerdtfatdnowgl 22K pyrac hyRoyhanil Abmdohisamiper ol 1.5 di efrgayiiro-

- carboxyl.i c.aci.d. benzyl . ester .co und . . .

56 e T R BT S miRn RS BY HFFal WaRbASh Sty fersty preferably
(pyri ds!ugh %ﬁ\baﬁm E\.@ﬁ@édﬁéﬁ TroRYhE @kdugh dderpkrshil the XMy derfGlite, RRNZYXbx E8drBhative,
conmpound 117: 4- _ o

[ 2- Cartbosyoatkyl denvaliviesntyhe bregincisyivaiieno) - et hyl car banpy1] - net hoxy}
-2-(pyridin-2-ylam nonet hyl ) -pyrrolidine-1-carboxylic acid benzyl ester
conmpound 118: 4- {{2-Carboxy-2-(2,2-dinmethyl-butyryl am no)-ethyl car banoyl p
et hoxy } an? efaBydiindhn 21y lselgt 8o B g gyt obigiisiag pyeRiibOXydrhite a¢imkthenzy|
ester conpound 119:4- | . _

{{ 2- CaYBEy2-2lapigs | LopbpaesdrhBAPinca ) Ho)yr a1y damBsr noy ! i -

met hoxy}-2- (pyridi n-2-yl am nonet hyl ) -pyrrolidine-1-carboxylic acid benzyl
ester conpound 120: 4-

([ 2- Cdn hexyn aficcihel popeatydndadeiny lllenpreednt atveytica isbainey | Hy-a cortgooxy having
-2-(p¥&;g%ga%z¥hﬁrinonethyl)-pyrrolidine-l-carboxylic aci d benzyl ester

R1g R

AN ~
/E4S:l\ g
o/\ﬂ/N\/kcoor-a
0

R

Vil

wherein R is ~CO-R 3 or -CO-0-Ry3,

wherein R is a substituted pyridine-2-ylamine,

wherein Ry; 18 ~CO-Ry3, -S0O»-R;3, and

whe_rein Ry3 is a radical selected from the group comprising alkyl, substituted alkyl, cycloalkyl,

substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

whereby the compound is preferably a compound according to the first aspect of the present

invention.



conmpound 121: 4-[ (2- Car boxy- 2-i sobut yrylam no- et hyl car banoyl) - net hoxy] - 2-
(pyridin-2-yl am nonet hyp- pyrrolidi ne-1-carboxylic acid benzyl ester
conpound 122: 4- {[2-Carboxy-2-(2-cyclohexyl-acetylam no)-,thyl carbanoylk
met hoxy} - 2- (pyri di n-2-yl am nonet hyl ) - pyrrolidi ne- 1- carboxyllc acid benzyl
est er’ conpound

123: 4- {[ 2- Car boxy- 2- ( 2- pr opyl - pent anoyl am no) - et hyl car banoy1] -

met hoxy}-2-(pyridi -2-ylam nonethyl)-pyrrsolidine-1-carboxylic acid benzyl
ester 23 conpound 124: 4- {

[ 2- Car boxy- 2- (4- et hyl - pent anoyl am no) - et hyl car banoyl ] net hoxy}

-2-(pyri dllﬁ\a@e&{ﬂxﬁﬁfh%%%%&on@ﬁﬁc&lthéjéd?ﬁpo%n@ﬁésbcﬁé(ﬂnhﬁla%%bd benzyl ester
conmpound 125: 4- [ 2-Carboxy-2-(2-cycloheptyl-acetylam no)-‘et hylcarbarnOyli -
met hoxy} - 2- (pyri di n-2-ylam nonet hyl ) -pyrrolidi ne-1-carboxylic acid benzyl
ester conpound 126: 4- ({2-Carbaﬁx\2 (2,4, 6- trllsgpropyl benzoyl am n0) -

et hyl car bat noyl | - net hoxy} -2
-(pyridin-2-y|aninonethy|)-pyrr d|ne | -c B b xyllc aci d benzyl ester
conmpound 127: 4- f[2-Carboxy-2 en9 yfgiaﬂﬁﬁo) et hylcar banDyl ] -

met hoxy} -2-(pyridin-2- yIarn|nonethyI)Dperolldlne 1- carboxylic acid benzyl
ester conpound 128:4-

f [ 2- Car boxy- 2- (5- phenyl - pent anoylani no) - ethylcarbanﬂle-

met hoxy} - h ne- 1- carboxylic acid benzyl
ester co%%%ﬁ%éiigg:gd%%%&!%ﬁ 0|¥%%ﬁ§£8ﬁ Em arni no) - net hy1] - 4-
0- car boxywRereii R, 4is @ytidindetlhyine - bertherepstudih-dmyhaidno) - et hyl carb anoyl ]

- met hoxy} ol i e-]-c arboxylic acid benzyl este conmpound 130: 4-
([ 2- Carbd??gﬁxféﬁﬁ 8gigfnﬁghyl-benzenesulfonylanino)- et hyl car banoy! |

- met hoxy | wizer€ipRi 4 itstisityl eyt ahABVIREIWIE=RY I r ol i di ne- 1- carboxylic acid benzyl
ester conpound 131:4-
([ 2- Car boxy-2-(2,4,6-trirnethyl - benzenesulfonylanilO) et hyl car banoyl k

met hoxyl In2-th®SaspbdtahOp Pl iderlyin % fre a8t ilvern@dn FERLRME b¥ aRompound selecte.
yrrOIIdlg%gﬁ carboxylic acid benzyl ester conpound 132: ethyPcar banmoyl k

benzyl SHPYBREPESRE et hyl car bamoyl k benzyl ester compound
134: 4-{[ 2- Carboxy 2- (2 4,6-trimet hyl - benzenesulf onylani no) -
et hyl car banoy1J- net h

-2-71(5-t CPRPOHE et hyI {éﬁe.rhyp{ﬁ-lg(zﬁ it aiial-baetehsaul fomyfamiob )-chyleariamoyl]-
car boxyl ixGnaeh @ bengyls. Ahfbmethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 9: 2-[1-Phenylacetyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-yloxy]-
acetylamino-2-(2,4,6-trimethyl-benzenesulfonylamine)-propionic acid
compound 10: (2-Benzcnesulfonyiamino—z~carboxy—ethy1carbamoyl)nmethoxy-}.’.—

(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl ester)

compound 13: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-
ethylcarbamoyl]-methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine~1 -carboxylic  acid butyl
ester

compound 14: 3-{2-{1-(3-Phenyl-propionyl)-5-(pyridin-2-ylaminomethyl)}-pyrrolidin-3-

yloxyj-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid

compound 15: 3-{2-[1-Phenylmethanesulfonyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-
3-yloxy}-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propiornic aci

compound 16: 3-{2-[1-(Butane-1-sulfonyl)-5-(pyridin-2-ylaminomethy!)-pyrrolidin-3-
yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid

compound 17: 3-{2-[1-Methyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-yloxy}-

acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid



conmpound 135:4- f [2-Carboxy-2-(2,4,6-trinethyl-benzenesul fonyl am no) -

et hyl car banoyl J- net hoxy}

-2-[(111- pyrazol - 3-ylam no) - met hylkpyrroli di ne-| - carboxylicacid benzyl

ester 24 2-[ (6- Ami no- pyri di n- 2-yl am no) - met hyl j - 4-{ P- car boxy-2- (2, 4, 6-
tri net hyl - benzenesul f onyl am no) - et hyl car banoyl Emet hoxy} - pyrrolidine-1-carbo
xylicacid benzyl ester conpound 139: 4-

{[ 2- Car boxy-2-(2, 4, 6-trinmethyl -benzencsydf onyl am no) -

et hyl car banby17- net hoxy}

-2-1(4, 6- ebnﬁgﬁﬁlha/ha pyri drqz%ixkaehéﬂymgbopyﬁlst@wxd@wﬁ@:hin%hﬁ&yﬁupyﬁ%ﬁ@ﬂ’%y lic

d b t
T40: 4. [ 2Vean6RyBD. ot 61 REkHy o pR RS amohgras i)

et hyl car banmoyl kpet hoxy} - 2- (qui nol i n- 2- yl am naonet hyl yrrolicline-1-carboxy
lic acid ‘EPé‘?‘E;f/’ debter conp ggﬁ%}’@ﬂ A’Imnmom“’thyl)?ymhd) 5 -yloxy]-acetylamino}-2-

{12- Car bogszyr@uﬁ&ﬂ@l@eﬂehé@umwmﬁeﬂﬁeﬁwc f,e@yl am no) -

et hyl car banoyl ] - net hoxy}

-24(5- ph 2-yl
24 g ¥ pegc{mﬁpng%%% :sz 13/ égudm 09 top MY TP Bk DS R AL EAYY Ll oG 9.

{ [ 2- Car bo¥§rageylammop vk, Wm%}@ﬁiséﬁ@g%ﬂuﬁmgmmhmpmmc acid
et hyl car happyhknat hoxy}g_zzj[( E,g[gﬁel} Ylca¥hb @%g}na; pﬂa&@m{%} B }lylrr pyLrolidin

e-|l-carboxylic acid benz er compoun
([ 2- Car bo¥srypagepyiamgot 2t %mmm@emwukfmr@nm -propionic acid

et hyl car Q@&P&Iﬂd J3et hoxys. {%2{1[ e Eg}gg&gggq jaﬁ,ry;iggﬁ{b TR AN el iyl L pyr rol i din

e-|1-carboxylic acid benz est r conp

{[ 2- Car boﬂcyty?af(eﬂvimn@e} @f(ﬁﬂtﬂﬂmd&efﬂrbmhfﬁc@n’%lm)ﬁﬂ))pmmc acid

et hyl carh thoxgﬁ R
-2-1(4- ch?ﬁpo pyTi di n- §ﬁ Lt slearbamay Pl(p%1 W%Tykﬁ}f”ﬂ%mﬁiﬂlgﬁ”%m”ié aci d
benzyl egtoay] ﬁmqmumnd%l454$1m@@&y§hm@&x@umm$ﬁﬁﬂﬁﬂ)ﬂ@gﬂ&ﬁéﬁ&a 5-[ (4- net hoxy-p
yri d|n2 | am me ﬁ rrolidi é%
“aceryl an %%3 3%‘2 4, 6t3t %@E@j‘ﬁ“ﬁ@ﬁ%ﬁ 6%%%%8}%%)2 “prairsil-aci d
conpound pyrrondm-?:-yloxy}-acetylammo}—Z (2 4,6-trimethyl-benzenesulfonylamino propwnzc acid
146: 342-11- é 3 Exneth yry ﬁi met hoxy- yr|d|n yl'am no) -
met hy! | - BYPRGPH din- Wrhemyichamyy: AE yﬂﬂw&ﬂméﬁ%w ani no) - pr
opi oni ¢ pgkdidin-3-yioxyl- acetylammo} 2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compound 26: 3-{2-{1-Phenethylcarbamoyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzeresulfonylamino)}-propionic acid
compaound 27: 3-{2-[1-(3-Methyl-benzylcarbamoyh)-5-(pyridin-2-ylaminomethyt)-
pyrrolidin-3-yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamine)-propionic acid
compound 28: 3-{2-[1-Phenylcarbamoy}-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compound 29: 3-{2-[1-(2-Methyl-pentanoyl)-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxyl}-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compound 30: 3~ {Z-[1-(3-Cyclopentyl-propionyl)-5-(pyridin-2-ylaminomethy!)-
pyrrolidin-3~yloxy}—acetylamino}—2—(2,4,6—trimethy1-benzenesulfonylamino)-pmpionic acid
compound 31: 3-{2-[1-(3,3-Dimethyl-butyryl}-5 ~(pyridin-2-ylaminomethyl)-pyrrolidin-3-
vloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino}-propionic acid
compound 32: 3-{2-{1-Cyclohexanecarbonyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxyl-acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compound 33; 3-{2-[5~(Pyridin-2-ylaminomethyi}-1-(3,5,5 -trimethyl-hexanoyl)-

pyrrolidin—S—yioxy}—acetylamino}~2—(?.,4,6-‘srimethy1-benzenesulfonyiammo)-propionic acid



25 conpound 147: 4-( {2-Carboxy-2-[(1-nmethyl-cycl ohexanecar bonyl)-amn noj -

et hyl car banoyl} - net hoxy) - 2- [ (4- met hoxy- pyri di n- 2-yl am no) - met hyl Fpyrrolidin
e-1-carboxylic acid benzyl ester conpound 148: 3-(2-

{1-(3,3-Di nethyl - butyryl)-5-[(4-nethoxy-pyridin-2-ylanmno)- methyl]-p yrro
lid in-3-ylo x y Hacet yl amno)-2-[(1 -neth yl-cycl ohexane c¢c arb o
nyl)-arnino]-p rop ionic acid conpound

149: 4-[ (1- Car boxynet hy1l- 2- met hyl - pr opyl gar banoy1l) - met hoxy] - 2-

(pyridin-2-yl am nonet hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester

conpound ég@?cﬂmﬁ@; Car b@ qgi(bmigzgmyém&myhq&@m@ﬁ%&p ghox%dm_

(pyridin-2 am nonet hyl ) Eyrroll I ne- 1-carboxylic acid benz

conpound iSoxgl-peepvi@ainb oy 2.4 opheniiyl-eenkgrcss fony C))-mmzquldz (pyri di n-2-

| am none rolidi |
JLam nOMeL B f | 00T ERLB0KMHICe A0 ERTN D S8k 8E, ARG i
(pyri di n- 2loyy]ecryirorietihg (4, ﬁwm@y@emaw&ammw}-proam dehzyl ester

L nometOTSEbSE o 1 ar At B D B A s TR R 16T 0
{[ 3- Car boxyradd{n23-#oBvk afqetyﬁtﬂnyé}—b@)iéﬂ%ﬁhﬂéﬁﬂeﬂz&ﬂlﬁ&ﬂ?’l&mmo)-propiomc acid
pr opy! car bamgy ki ot Noxy) 2 Gt 18- 2081 ROTEL Ml s BYL[0L1 61 e 1 car boxy

lic acid ster c
155: 4- ({ [ 2eSanboody2-22 4, 8,tAmbehir bameéd&yﬂfobﬁmemwmbfdﬂnydcai ni no) - et hyl ] -

met hyl - car bano met hoxy, r| I nomnet rrolidine-I|-carbox
yl i CyaCI dcoﬁg:ﬁgéjll %89 ste i é%ﬁ Eéﬁ%’ onygg (pynd};l gfanu_nometh}/yi? pyn}:)hdm 3-yloxyi-

156: 4- [ ( 2xcEiathon)- 2{2@@6@&&@91%@@@&2%@%%&%&9&% &t pyri di n-2-
ylarnlnonethylhby rrolldlnfhl-carboxyllc aci d benzyl ester conmpound 157: 4-
4

{[ 2- Car bdjroug 6- t ri-mst hiA-LsaretreylirT oyl Hapinosttipourivlney- |
- met hOXy}yI&ryﬁ-BVé@lQﬂnﬁrsF'zy(bam &%@&ﬁ%@@éﬁm&iﬂﬁﬂ@ promaiPegy! 1 ¢ acid benzyl

ester or any salt, vat e d prodrug thereof, whereby It is to be
aci cnow ¢AFEAuEAY t hi $3-{hi erera@p]e%ﬁPY@ %Ylgﬁnweleﬁw@arm@adm§~mxséﬂbodu nent

of the fifgiaanm Sﬁ@%@lﬁﬁﬁaﬁﬁtbe@m&ﬁﬁo&m@ profh% @fahl n. Inafourth aspect

t he problen1under|y ng t resent invention |s SO by the use of a
conpound caEegrdiHly t o ﬁ%ﬁ?f wﬁﬂ?yzdﬁ&f%WWw@%%é@@ﬁd%a§@E¢muD$%the present

i nventi 0%&@ﬁ:a(%@mb?ﬂln@tﬁo%f}-2-@%dmﬂ’l-yla.mmomethyl}-pyrrohdme- I-carboxylic acid isobutyl

ester

.compound 42: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-
ethylcarbamoyl}-methoxy}-2-(pyridin-?,-ylaminomethyl)—pyrrolidine-1—carboxy1ic acid ethyl
ester

compound 43: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-
ethylcarbamoyl}-methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-i-carboxylic acid hexyl
ester

compound 44: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-
ethylcarbamoylj-methoxy} -2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid prop-2-
ynyl ester

compound 45: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-
ethylcarbamoyl]-methoxy} -2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid  but-3-
enyl ester

compound 46: 3-{2-{1-Benzylcarbamoy!-5-(pyridin-2-ylaminomethyl}-pyrrolidin-3-

vloxyl-acetylamino }-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid

compound 47: 3-{2-[1-Carbamoyi-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-yloxy]-

acetylamino }-2-(2,4,6-trimethyl-benzenesulfonylamine)-propionic acid



In an enbodi nent of the fourth aspect the integrin is al phaSbetal integrin.
In a fifth aspect the problemunderlying the present invention is solved by
t he use of a conpound according to the first, second and third aspect of
the present invention for the manufacture of a nmedicanent, preferably a
medi canent for the treatnent and/or prevention of a disease. In an

enbodi nent of the fifth aspect the nedicanent is for a disease nedi ated by
or involving al phaSbetal integin. |In apgenbodi nent of the fifth aspect the
di sease is selected fromthe group conprising di seases based on

pat hol ogi &, oéﬁlﬂ#@genesk%2?ﬂ@y%ﬁmd2-§ﬁ§§ﬁ§néﬁ%5ﬁﬂ(ﬁﬂiﬂda¥c%ieﬁﬁm on of an

integin wt gand, whereby preferably the Ilgmnd IS present on the

ext racel miabzasrlommwt) “arepligio- bmloaﬂyaceelalrmg@r% &b o-inmchn-npeguienyieninothe
fifth as 10&92 isease is related to an ocul ar tissue, the skin, joint,
neoplasn1 nOV|a tissue, intestinal tissue and/or the bone t[ssue. In an
enbodi rren:bmbmtdq@ fifth3- é%{)e&enzcﬁé JdisedSeyliasbanalsepyddiof2- Elnmmmeéwl)
tissue, pref di.abet i t i

macul ar &g Sﬁ %ﬂxj;mm$%mnmj @gﬁ?%ﬂém%ﬁsékﬁg_ :%%%u-me eﬁ%rg |on by
neovascuhaﬁ@zeﬂdiﬁt I n Bﬁzehﬁhﬂumehtybﬂ&mmeﬂtﬁﬂphnéﬁ@e@tmnheﬂﬁﬂsease is a

di sease of t Ki.n, .nore b |ona sSoriasi.s.
enbodi nerWHB]?CEP eylf’tqf}taﬁetgg‘%&qt Pjt“‘?i"é‘£ é/dl Se egmnes ?f{m Lt pr(‘))Pmﬁltctaegtl ng the
joints, mempopiesier abl y3- l{heuﬁatzglﬂdoéwﬁdmta}tﬁé{pﬁndﬁ@wlmhmahﬁhpmw 18lin-34 n an

enbodlnen the fif spect di seas .nore preferably a
nal|gnanﬁTH§LﬁF§§WP“P%B43p %Q'b@ﬁﬁﬁﬁWﬁ@H%mﬁPat &”W??% daspect the

mal i gnantohgoRlam i s a- @'a[1%@@%@@&@4:91@&@{@@&%%&@@5@@@ is
selected fromthe roug- rising breast carcinom, Qvarian 27 carcinong,
col on carelyiamie} Faftet edtmnehDerscReTHon AR lalPrOERRCiaEmm, sar cons,

rnesot hel.},0p%;nqtr at oc aJ-@Eﬂt@éi@oxy@S@Z[&Q&ﬂzﬁéfﬁd-H@icﬁ&ﬂﬁ‘@ﬂ 1aRgbpma and
glioblastong, In an enmbodinent of the fifth aspect the di sease i s based on

an i nt er aéwicaragoy Brmeth il DyRdiPr 2oy Fmigamahy P oyRelidng -sabnliF arcidaRey! or
on the cgkl. surface. In a preferred enbodi nent the disease is an

|nflannatory di sease. in an alternative enbodi nent the disease is an
i nfecti ovenptisddde. | n Jafi-ErBddiMebexyothenbadatll-hr(Esidect-yiemodmahadmat or y

g:ﬁg?i?t?§E légﬁgﬁﬁﬁgor3§%%g§'id?EEase dﬁ%§¥%%¥§% 8Q#B?ﬁgﬂ8%?§%n s di sease

and coroaamynmhﬁdnbosi§-ﬁEﬁh&wxeﬁﬁﬁdﬁh@nmam&bmhen$mHMhmasméet the dlsease
is an infecti re. i S |nf 400
caused bFEFAPRBS o s E oA F o B ARERE- Lt BT AR

enbodi meBénzef estdne flfth aspect the dlsease IS a non- neoplastlc cel
proliferative disorder, rably .t -0 ast el.l proliferative
disordercj%ﬁsﬁgééted fﬁﬁﬁét e 4Q? ﬁaﬁ?? %?t@mﬂwgorders and nore
pref er abbyylch®akib b Sldieoxe} S Gp Hetin- Q@tafzmhmsmﬁ)-pyrtazd@ﬁ«iem&ﬁtwemd afchlohe
fifth aspect the nedicanent 1s for the treatnent of nmacul ar degenerati on,
and wher 8§%Y¥st% sel ected fromthe group conprising al kyl and substituted
al kyl ., cyghoakkyh, SUb%t-{’iHt[@qtl—?“lﬁfolr@«ﬁiléﬁ‘ﬂ}pr@ﬁﬁhjo%%)yﬁhlhw-ylm%%ﬁ]%ih&gi ed
alkyloxy al’kyl, al kyl oxycycl oal , Substitute oxy cycl oal kyI

al kyl t hi reglidya-3- yéqmrtaﬁtﬂee@%rﬂté ﬁ%me&lwtm%ﬂw@nvw PEIRHET%aE
substi tug o%ﬁkxkt hi o- %y 3@'(@-@&0}:9 H&Wl}»pr&ﬂ@rﬁri} i H)tyﬁgm- 2{Nad non?ﬁ}?ny I,

substltut enyl , hete , sti'tuted Heterocycl
substit tmse'obleinyl% yldteﬂetﬁtbﬁgmtny} -2~ (gﬁtﬁsmmqthyéaemem@ul&my@mog Pmmz@a 4@4
substituted ar 5allcy

cycloalk??@%ﬁm subst;tﬂ?t c%9%¥ong%§% ﬂﬁ%%&&ﬁ%?%y%@@@#@?&¥?g|ky|

subst i t ustede hﬁﬂﬁﬁﬂﬁ)yk(ﬂtt;ob(&] kyﬁyﬁdmﬂnwmmamippmmn caghplglid tastde thenzyl

alkyloxy het erocycl yl, allcyl oxy-aryl, substituted allcyl oxy-aryl,
aIkonxyfﬂ%teroaryl substituted al | cyl oxy-heteroaryl, arylthio-allcyl,

subst i t utsboany lbthi o- alskgal-[1-(apybidiiod -oyighded -kystidardyismbstriethy!) @@rrolidin-3-
aryl t hi o-cycl oal djment .of . the fifth aspect wherein R2 is
el ect eV PLOTCERETIRBG Lo PETHGP PRy SHBSE PGt od. al Kyl

cycl oal | gthpousiilgst i t ut ed{[m-xpj O@by-2- (m Isyﬂmmyiate&zenesuﬁummﬁmu}ed

al | cyl oxy- aIIcyI al xy-cycl oal kyl, substitut al_kyl oxy-cycl oal | cyl,

21 Kyl t bt Sbsdpaeiime afpeliorir ub ARy FOMEER SR RO e BT S SR -2
subst|tnggdﬁhgqyb&@ggthgkﬁgﬂﬁ@meﬁmnggmhn an enbodi ment of the fifth aspect
Qof Bis 0 or SO2 In an enbodi ment of the fifth aspect the nedi canent
is for the treatnent of neoplasns, and wherein Ais selected fromthe group
conprising al kyl and substituted al kyl, cycloallcyl, substituted
cycl oal kyl, al kyl oxy-al kyl, substituted allcyl oxy-allcyl,

al I cyl oxy-cycl oal kyl , substituted al kyl oxy-cycl oal kyl, al kylthi o-al kyl,



In an enbodi ment of the fifth aspect the conmpounds are the conpounds
according to the second aspect and the use is for the manufacture of a

medi canment for the treatnent of macul ar degeneration and/ or neoplasns. In a
si xt h_aspect the probl emunderlying the present invention is solved by the
use of 'a conmpound according to the first, second or third aspect as a

di agnostic tool or for the manufacture of a diagnostic tool, whereby
preferably such diagnostic tool is useful® for in vivo and/or for ex vivo
application. 29 In an enbodi ment of the fourth, fifth and sixth aspect the

conpound €Cemprinsk®: a f urik {fell-(Woitetopne-prelfenabi-fpyddin-ghyinshicaly 1 ssehgct ed

fromthe gr ( LS t.arget.ed, noi et a.delivery noiety, and a

det ect i ongﬁg#@l] %?&P%Jnglﬁ?%F{%gé?tﬁ%ﬁ#yg?el}z%‘?sﬁlﬁ?nyf%IPW“%WHO%‘Fi‘?iﬁ aspect the

further nodmepgundgsidattac Be@,—{lgﬁ,eﬁaab,sw,@@mﬁw@g_eaﬁﬁcgmr&mwgg_accor di ng
fourth,

to the fi fei S nd or third aspect. .In an enhodi nent of the

fifth andSrg ‘gggaf)nei% mﬁtwg'%ﬁogi‘ggéﬂoﬁﬂF@F?paf"g’g‘g'%%‘%ﬁ‘,mﬂﬁb)’leby preferably
t he | abel bé¢rgemshiéatyanifis)gmadidec glidup conpri sing radi onucl i de | abel s,
paramagneti c materi al , i mmune | abel' s, col ored

- I enugting material N
| abel s, cHEMAMR ﬁhesceﬁt{zﬁiﬁg%}&‘i’ wasstbenzapes dpyidingndstanmetisbel s,

enzyne substdlidieS.yleREyeBmiald-{B8helsn ' )l e ions. .. ln an
embodi ment _of u{t}ﬁ;]ggf og]rzth, fifth gnd sixt@‘ﬁ“‘gieﬁ?@?gilﬁﬁf’%‘f‘é’gﬁ%@f%‘%%%4 is

used in aif™¥H™F 00 i magfnglhes hBimethutotyrabrSdoyndina-lamsigomethpi plyodiidinor e
par ti cul anbyy)iaaety PR ORI -hTBSI. BitiotROSIL KO AR AL AP ALAPNY
conput eri zed axjal tonography, magnetic resonance "i'magi ng, I um nescence,

f 1 uor escEREROBhH: cheni ‘?‘[{lﬁ%’f@Pé%@ér?c@ﬁ:$‘ﬁﬁa¢ﬂ13éftb07cﬁylmxim®@fthﬂd%ﬁaahmy[}t h, fifth
and si xt hnaBRELL)- W] RYRET-PY: [ Oe poll . ereby. targeted noiety
is preferably a ’ ﬁgﬁéﬁggﬁkﬁ%ﬁ szly 1%%1%1 ?ﬁég%%ﬁﬁ§1¥%%?~gg§o¥yﬁ acid benzyl ester
phar mace G?WEQ‘FI}‘V%aCt i vet-ifBi{Bulpng-&-sgléinebimeuo)i 2-om ddye tol a9 TRA B G Y-2-

cyt ot oxi - eher g cantd ie r.adi onuc| i des and cytotoxic

pr ot ei ns Wﬂﬁﬁﬁgé@%ﬂi b%fdhtdﬁ% ¥ g%%ﬁ’(ﬁb ?‘f“?g?fmgﬁﬁlc%i xth aspect the

tar get ed crppemy G8s sel del(2Gaboon? phenygnetimen 0y lamiRbtdMahRties, | inker

nol ecul e b es. . ln a sevent h,aspect the, problem underlying the
present %ﬁ%gﬁﬁ 'S s”ot"d\iuex%nowﬁlé'\bw TEUTEREY i asBb e ftct onpri si ng a

C (r)] npoundcaeeeaditiy t o t4¥{ézl;]ﬁizrb&ty—2~s&&&n§bulﬁbn3lliﬂﬁhé-eﬁx§}%§1%%méﬁﬂ-r&thox%]-2-
pharrna, i al Ly accept e rrier, diluent or excipient. In a
enbodi neﬁ)?’ﬁg%a}t ke seo\%eﬁ}yﬁ”%’:ﬁg@fw't{W@I“ﬁﬁéll‘crﬁbde@@ééﬁ%onposi tion conprises
anot her @harnmd &0t i cal h{(zal%m:zuﬁmﬁﬂm}cy—e@@idﬁbaﬁa@y@%%}c%ﬂg%ﬁ{di%—ﬂe
sevent h }gs ect h&ﬁonﬁgund iS present as a pharnacedtica ceptabl e
salt or a‘%ﬁ? RS L satbpydicasidhepay! estr an enbodi nent of the seventh
aspect tdeneenpound i s4gi1h860:8L00L4 Qliriknbn P‘";EP! At i.on with any of the
i ngedi ents_of the c_onp05|[tion %]r-esﬂzn’t in a9rm ti tudiemof\f%}ld%aél?ﬁoa’ al i sed
dosages Iﬁﬁﬁ?’@’r}f%mmﬁ“ylmmefb_&)@@Tollﬁlnaﬁ-cexbbmﬂicraeiﬂtbemfyl the seventh aspect
the pharggageisd e21 COMpASidRityi2SHeR)ialdMarh S TR a0h iR methoxy]-2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester :
compound 73: 4-({ 2~[(Biphenyi—4-carbonyi)-amino}—Z—Garboxy—ethyicarbamoyi}-
methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1 -carboxylic acid benzyl ester
compound 74: 4—{{2«Carboxy—2~(3-phcny1~propiony1a1njno)~ethyicarbamoy1]-methoxy}-
2-(pyridin-2-ylaminomethyl)-pyrrolidine-1 -carboxylic acid benzvl ester
compound 75: 4- {[2-(3—Buty1—-m‘eido}~2—carboxy—ethylcarbamoyl]-methoxy} -2-(pynidin-
2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl ester
compound 76: 4-{[2-Carboxy-2-(3 ~pheny1-ureid0)—ethylcarbamoyi]—methsxy} -2-(pyridin-
2-ylaminomethyl)-pyrrolidine-1-carbexylic acid benzyl ester
compound 77: 4-{I12-(3-B enzyl—ureido)-2—carboxy—ethylcarbamoyl}-methoxy} ~2-(pyridin-
2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benéyl ester



di sease, whereby the disease is selected from di seases nedi ated by or

I nvol vi ng al phabbetal integrin. In an enbodi nent of the seventh aspect the
pharmaceutical conposition is for the treatment of a disease, whereby the

di sease is any of the diseases defined in any of the precedi ng enbodi nents
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methoxy}-2~(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 84: 4-{[2-Carboxy-2-(3-trifluoromethyl-benzoylamino)-ethylcarbamoyl]j-
methoxy}-2-(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl ester
compound 85: 4-{[2-Carboxy-2-(4-triftuoromethyl-benzoylamino)-ethylcarbamoyl}-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester
compound 86: 4-{ {2-(3,5-Bis-trj.ﬂuorometﬁy1~benzoylamino)~2—carb0xy-ethyicarbamoyl}—
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 87: 4-{{2-Carboxy-2-(2-methyl-benzoylamino)-ethylcarbamoyl }-methoxy} 2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester
compound 88&: 4-{[2~-Carboxy-2~(2-methoxy-benzoylamino)-ethylcarbamoyl] —mefhoxy} -
2-(pyridin-2-ylaminomethyl)-pyrrolidine- I -carboxylic acid benzy! ester
compound 89: 4-{[2-Carboxy-2-(4-methyl-benzoylamino)-ethylcarbamoylj-methox y} -2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester
compound 90: 4-{[2-Carboxy-2-(2,6-dimethoxy-benzoylamino}-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminemethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 91: 4-{[2-Carboxy-2-(cyclohexanecarbonyl-amino)-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 92: 4-{[2-Carboxy-2-(2,6-dimethyl-benzoylamino)-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine- 1 -carboxylic acid benzyl ester
compound 93: 4-{[2-Carboxy-2-(3,5-dimethyl-benzoylamino)-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 94: 4- [2—Carboxy—2-(3,4,5~ﬁﬁe&0xy~benzoylamino)-eﬂzylcafbamoyl}w
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester
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compound §5: 4-{[2-Carboxy-2-(2-fluoro-benzoylamino)-ethylcarbamoyl]-methoxy} -2-
(pyridin-2-ylaminomethy!)-pyrrolidine-1-carboxvlic acid benzyl ester
compound 96: 4- {2-Carboxy—?.—(z-njtm-benzoyianﬁno}ueﬂnylcarbamoyl}-methoxy} -2-
{(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 97: 4-{[2-Carboxy-2-(2-chloro-benzoylamino)-ethylcarbamoyl]-methoxy} -2-
(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl ester
compound 98: 4-{[2-Carboxy-2-(2,6-dichloro-benzoylamino}-ethylcarbamoyi]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester
compound 99; 4-{[2-Carboxy-2-(2,6-difluoro-benzoylamine)-ethylcarbamoyi]-methoxy) -

2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 100: 4~({2-Carboxy-2-[(3-methyl-thiophene-2-carbonyl)-amino}-
ethylcarbamoyl}-methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine- 1-carboxylic acid benzyl

ester

compound 101: 4-({2-Carboxy-2-[(1-methyl-cyclohexanecarbonyl }-amino -
ethylcarbamoyl} -methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic  acid benzyl
ester

compound 102: 4-{[2-Carboxy-2-(3-methyl-2-phenyl-butyrylamino)-
ethylcarbamoyl]-methoxy} -2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl
ester

compound 103: 4-{[2-Carboxy-2~(2-ethyl-benzoylamino)-ethylcarbamoyi]-

methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 104; 4-({2-[(Biphenyl-2-carbonyl)-amino)-2-carboxy-ethylc arbamovi}-
methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy! ester

compound 105; 4-({2-Carboxy-2-[(2-methyl-cyclohexanecarbonyl)-amino}-
ethylcarbamoyl}-methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carbox ylic  acid benzyl

ester
compound 106: 4-({2-Carboxy-2-[(1-phenyl-cyclopropanecarbonyl)-amino]-
ethylcarbamoyl}-methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl
ester

compound 107: 4-({2-Carboxy-2-[(1-phenyl-cyclopentanecarbonyl)-amino -

ethylcarbamoyl} -methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl

ester
compound 108: 4-{ [2~Carboxy—2-(2,2-dicyclohexy1~acetyiamino)«ethyicarbamoyl}u

methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
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compound 109: 4-{[2-Carboxy-2-(2-dimethylamino-benzoylamino)-

ethylcarbamoyl}-methoxy}-2-(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl

ester

compound 110: 4-{[2-Carboxy-2-(2-difluoromethylsulfanyl-benzoylamino)-
ethylcarbamoyl}-methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1 -carboxylic acid benzy!
ester :

compound 111: 4-{[2-Carboxy-2-(2-methyl-pentanoylamino)-ethyicarbamoyl]-

methoxy}-2-(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl este
compound 112: 4-{[2-Carboxy-2-(3-cyclopentyl-propionylamino)-
ethylcarbamoyll-methoxy}-2-(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl

ester

compound [13: 4-{[2-Carboxy-2-(cyclobutanecarbonyl-amino)-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 114; 4-{]2-Carboxy-2-(3,3-dimethyl-butyrylamino)-ethylcarbamoyi}-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 115: 4-{[2-Carboxy-2-(3,5,5-trimethyl-hexanoylamino}-
ethylcarbamoyl]-methoxy} -2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid bengzyl
ester

compound 116: 4-[(2-Carboxy-2-propionylamino-ethylcarbamoyl)-methoxy]-2-
(pyridin-2-ylaminomethyl}-pyirolidine-1-carboxylic acid benzyl ester

compound 117: 4-{[2-Carboxy-2-(2,2-dimethyl-propionylamino)-ethyicarbamoyl}-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 118: 4-{[2-Carboxy-2-(2,2-dimethyl-butyrylamino)-ethyicarbamoyl]}-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 119: Lu {[2~Carbcxy-Z—(cyc}opropénecarbonyl-amino)—ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 120: 4-{[2-Carboxy-2-(2-cyclopentyl-acetylamino)-ethylcarbamoyl)-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzy] ester

compound 121: 4-[(2-Carboxy-2-isobutyrylamino-ethylcarbamoyl)-methoxy]-2-

(pyridin-2-ylaminomethy!)-pyrrolidine-1-carboxylic acid benzyl ester

compound 122: 4-{[2-Carboxy-2-(2-cyclohexyl-acetylamino)-ethylcarbamoyl]-
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
compound 123: 4—{[2—Carbbxy~2-(2—propy1~pentanoylamjno)~emylcarbamoyI}
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester
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compound 124:; 4-{[2-Carboxy-2-(4-methyl-pentano Ylamino)-ethylcarbamoyl]-

metboxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine- 1 -carboxylic acid benzyl ester

compound 125:; 4-{ {2—Carbcxy—2-(2~cycloheptyl~acety1amino)~eﬂ1ylcarbamoyl}—

methoxy} -2~(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyi ester

compound 126: 4- {[2~Carb0xyu2~(2,4,6~triisopmpy1—benzoyiamino}-

ethylcarbamoyl]-methoxy} -2—(pyn'din—Z—yiaminomethyi}—pyrrolidine—1-c;arboxylic acid benzyl

ester

compound 127: 4~{{2—Carboxy—2—(4—pheny1—butyrylammo)-ethylcarbamoyl}—
methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1 -carboxylic acid benzyl ester
compound 128: 4-{[2-Carboxy-2-( 5—phcnyl—pentanoyiaﬂﬁno)-ethylcarbamoylj~
methoxy} ~2-(pyridin—z-yiaminomethyl)-pynolidine—l-carboxylic acid benzyl ester
compound 129: 2-[(1H-Benzoimidazol-2-ylamino)-methyl]-4- {{2-catboxy-2-

(2,4,6-trimethy1~benzanesulfonyiamino)—eﬂaylcarbamoyl]-methoxy} -pyrrolidine-1-carboxvlic

acid benzyl ester

compound 130: 4-{[2-Carboxy-2-(2,4,6-trimethyl-b enzenesuifonylamino)-
ethylcarbamoyl]-methoxy} -2 —(pyrimidin~2—ylaminomethyl)~pmoiidine—1~carboxyh’c acid benzyl
ester |

compound 131: 4- {[2-Carboxy—2~(2,4,6—11imethyi—benzenesulfonyiamino}

ethylcarbamoyl]-methoxy} -2-[(5-chloro-pyridin-2-ylamino)-methyl}-pyrrolidine-1 -carboxylic
acid benzyl ester |
compound 132:; 4-{[2-Carboxy-2-(2,4,6-trimethyl-b enzenesulfonylamino)-
ethylcarbamoyl]-methoxy} -2-[(2H-imidazol-2-ylamino)-methyl]-pyrrolidine-1 -carboxylic  acid
benzyl ester

compowund 133: 4. {2—Carboxy—2-(2,4,6—trimethy1—benzenesulfonyiamino)-
ethylcarbamoyl}-methoxy} ~2-{isoquinolin-3-ylaminomethyl)-pyrrolidine-1 -carboxylic acid
benzy! ester

compound 134; 4-{[2-Carboxy-2-(2,4,6-trimethyl-b enzenesulfonylamine)-
ethylcarbamoyl]-methoxy}-2-{(5 -tz‘iﬂuoromethyl~pyridin—2-ylamino)-methyl]—pyrroiidine« I-
carboxylic acid benzy] ester

compound 135: 4- {[2~Carboxy—2—(2,4,6~tn'methy1—benzenesuifonylamizzo}
ethylcarbamoyl]-methoxy} -2-[(1H-pyrazol-3-ylamino)-methylj-pyrrolidine-1 -carboxylic  acid

benzyi ester
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compound 136: 4- {{2-Carboxy—2—(2,4,6-trimethyl—benzenesulfonylamino}~
ethylcarbamoyl]-methoxy}-2-[(5-methyl-p yridin-2-ylamino)-methyi}-pyrrolidine-1 -carboxylic
acid benzyl ester
corzpound 137: 4-{[2-Carboxy-2-(2,4,6~trimethyl-b enzenesulfonylamino)-
ethylcarbamoyl]-methoxy}-2-[(6-methyl-pyridin-2 -ylamino}-methyl]-pyrrolidine-1 -carboxylic
acid benzyl ester

compound 138: 2-[(6—Amino-pyﬁdin~2~y1amjno)-methy1]-4- {[2-carboxy-2-(2,4,6-
trimethyl-benzenesulfonylamino)-ethylcarbamo ylj-methoxy}-pyrrolidine-1 ~carboxylic acid
benzyl ester

compound 139: 4-£ [Z-Carboxy—Z—(2,4,6-trimethyl—benzenesulfonylamho}
ethyloarbamoyl}-methoxy}-2-[(4, 6—dimethy1~pyridin~2~y1an1ino)~methyi]-pyrroiidine— I-

carboxylic acid benzyl ester

compound 140: 4—{[2LCarboxy—E—(ilA,6~tzimethy}«benzencsulfonylamino)~
ethylcarbamoyl]—methoxy}-2»(quinoiin-z-ylanﬁnomethyl}upyrrolidine—1-carboxyh'o acid benzyl
ester

compound 141; 4-{ [2—Carboxy—2-(2,4,6-tri.met11y1—bcﬁzenesulfonylamino)-

ethyicarbamoyl}-methoxy} -2-{(Snphenyl—pyridin~2-ylamino)—methy1] -pyrrolidine-1-carboxylic
acid benzyl ester

compound 142: | 4~{{2-Carboxy—2-(2,4,6-trimethy1—benzenesulfcnyiamjno)-
ethylcarbamoyl}j-methoxy}-2-f (4—methy1~pyﬁdin—2wylam1'no)~methy1]-pyrrolidine—1 -carboxylic
acid benzyl ester

compound 143; 4-{[2-Carboxy-2-(2,4,6 -ﬁ‘imethyi-benzenesulfonyiamino)-
ethylcarbamoyl]-methoxy!} ~2—[(4—methoxy-pyﬁdimil—ylamino)—methyl}-pyzrolidinem1 -carﬁoxylic
acid benzyl ester

compound 144: 4- {[2~Carboxynz-(2,4,6-trimethy1-benzenesulfonyiamino)-
ethylcarbamoyi}-methoxy} -2-[(4-chloro-pyridin-2-ylamino)-methy]) -pyrrolidine-1-carboxylic
acid benzyl ester

compound 145: 3-(2-{1 -(3,3-Dimethy1—butyry1}-5-{(4—methoxy—pyﬁdin—2~y1amino)—
methyl]-pyrrolidin-3-yloxy}-acetyl amino}—.’z-(2,4,éuﬁmethyl—benzenesuifonyiamino)-pmpionic
acid

compound 146; 3-(2-{1-(3,3-Dimethyl-butyryh)-5 - (4-methoxy-pyridin-2 -ylamino)-
methyl}-pyrrolidin—3-yloxy}-acetylamino}~2—(2,4,6~trimethyi-benzoylamino)fpropionic acid
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compound 147: 4-({2-Carboxy-2-[{1-methyl-cyclohexanecarbonyl}-amino -

ethylcarbamoyl} -methoxyj-2-{{4-methoxy-pyridin-2-ylamino)-methyl]-pyrrolidine-i-carboxylic
acid benzyl ester _
compound 148: 3-(2- {1—(3,3—Dimethyl—butyry})-S~{(4-meth0xy-pyridin~2-ylamino)~

methyl}-pyrrolidin-3-yloxy;-acetylamino)-2-[(1 -methyl-cycichexanecarbonyl)-aminol-propionic

acid

compound 149: 4-{(1-Carboxymethyl-2-methyl-propylcarbamoyl)-methoxy]-2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 150: 4-[(1-Carboxymethyl-2-phenyl-ethylcarbamoyl)-methoxy]-2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carbox ylic acid benzyl ester

compound 151: - 4[(2-Carboxy-1-phenyl-ethylcarbamoyl)-methoxyl-2~(pyridin-2-
viaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 152; 4-[(1-Carboxymethyl-2-p-tolyl-ethylcarbamoyl)-methoxy]-2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 153: 4-{(2-Carboxy-1-phenyl-ethylcarbamoyl)-methoxy]-2-(pyridin-2-
ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester

compound 154: 4- {[3~Carboxy—3~(2,4,6-i:rimethy1-benzcnesulfonylamino)-
propylearbamoyl}-methoxy}-2-(pyridin-2-ylaminomethyl}-pyrrolidine-1-carboxylic acid benzyl
ester

compound 155: 4-({[2-Carboxy-2-(2,4,6-trimethyl-benzenesulfonylamino)-ethyl]-
methyl-carbamoyl} -methoxy)-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1 -carboxylic acid benzyl
ester

compound 156: 4-(2-Carboxy-2-phenyl-ethylcarbamoyl)-methoxy]-2-(pyridin-2-

viaminomethyl)-pyrrolidine-1-carboxvlic acid benzyl ester .

compound 157: 4-{[2-Carboxy-2-(2,4,6-trimethyl-benzenssul fonylamine)-
ethylcarbamoyl]—methoxy}-2~(pyridin~2~y1aminomethy1)»~pyrro]jdme-1~carboxy1ic acid benzyl
ester or any salt, solvate, and prodrug thereof, whereby it is to be acknowledged that this third

aspect can also be regarded as an embodiment of the first and second aspect of the present

invention.

In a fourth aspect the problem underlying the present invention is solved by the use of a

compound according to the first, and third second aspect of the present invention as an inhibitor,

In an embodiment of the fourth aspect the compound is an inhibitor to an integrin.
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In an embodiment of the fourth aspect the integrin is alphaShetal integrin.

In a fifth aspect the problem underlying the present invention is solved by the use of a compound
according to the first, second and third aspect of the present invention for the manufacture of a

medicament, preferably a medicament for the treatment and/or prevention of a disease.

In an embodiment of the fifth aspect the medicament is for a disease mediated by or mvolving

aiphaSbetal integrin.

In an embodiment of the fifth aspect the disease is selected from the group comprising diseases
based on pathological angiogenesis and/or discases based on interaction of an integrin with a

ligand, whereby preferably the ligand is present on the extracellular matrix and/or on any cell

surface,

In an embodiment of the fifth aspect the disease is related to an ocular tissue, the skin, joint,

neoplasm, synovial tissue, intestinal tissue and/or the bone tissue.

In an embodiment of the fifth aspect the disease is a disease of an ocular ti.ésue, preferably
diabetic retinopathy, retinopathy of prematurity or macular dsgeneration, more preferably age

related macular degeneration by neovascularization.

In an embodiment of the fifth aspect the discase is 2 disease of the skin, more preferably

hemangioma or psoriasis.

In an embodiment of the fifth aspect the disease is a disease of or affecting the Jjoints, more

preferably rheumatoid arthritis and/or osteoarthritis.

In an embodiment of the fifth aspect the disease is 2 neoplasm, more preferably a malignant

neoplasm.

In a preferred embodiment of the fifth aspect the malignant neoplasm is a carcinoma, more

preferably the carcinoma is selected from the group comprising breast carcinoma, ovarian
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carcinoma, colon carcinoma, pancreatic carcinoma, bladder carcinoma, sarcoma, mesothelioma,

teratocarcinoma, astrocytoma, melanoma, angioma and glioblastoma.

In an embodiment of the fifth aspect the disease is based on an interaction of an integrin with a
ligand in the extraceliular matrix or on the cell surface. In a preferred embodiment the disease is

an inflammatory disease. In an alternative embodiment the disease is an infectious disease.

In an embodiment of the fifth aspect the inflammatory disease is a disease preferably selected
from the group comprising gingivitis, inflammatory bowel disease, ulcerative colitis, Crohn’s

disease and coronary thrombosis.

In an embodiment of the fifth aspect the disease is an infectious disease, more preferably the

disease is an infection caused by or involving fungi, bacteria and/or viruses.

In a further embodiment of the fifth aspect the disease is a non-neoplastic cell proliferative
disorder, preferably the non-neoplastic cell proliferative disorder is selected from the group

comprising fibrotic disorders, and more preferably the fibrotic disorder i fibrosis.

In an embodiment of the fifih aspect the medicament is for the treatment of macular
degeneration, and wherein A is selected from the group comprising alkyl and substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-
cycloalkyl, substituted alkyloxy-cycloalkyl, alkylthio-alkyl, substituted alkylthio-alkyl,
alkylthio-cycloalkyl, substituted alkylthio-cycloalkyl, benzyl, substituted benzyl, phenyl,
substituted phenyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heterocyelyl,
substituted  heterocyclyl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, cycloalkylalkyl, substituted cycloalkylalkyl, heterocyclylalicyl  substituted
heterocyclylalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyelyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryi, arylthio-alkyi,
substituted arylthio-alkyl, arylthio-cycloalicyl and substituted arylthio-cycloalkyl.

In an embodiment of the fifth aspect wherein R is selected from fhe group comprising alkyl and
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl,
alkyloxy-cycloalkyl, substituted alkyloxy-cycloalkyl, allcylthio-alkyl, substituted alkylthio-alky],
alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl.
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In an embodiment of the fifth aspect Q of B 158 C=0 or SO..

In an embodiment of the fifth aspect the medicament is for the treatment of neoplasms, and
wherein A is selected from the group comprising alkyl and substituted alkkyl, cycloalkyl,
substituted  cycloalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl,
substituted alkyloxy-cycloalkyl, alkylthio-alkyl, substituted alkylthio-alkyl, alkylthio-cycloalkyl
and substituted alkylthio-cycloalkyl, benzyl, substituted benzyl, phenyl, substituted phenyl,
heterocyelyl, substituted heterocyclyl, aryl, substituted aryl, heterocyclyl, substituted
heterocyclyl, arylalkyl substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,
cycloalkylalkyl, substituted cycloalkylalkyl, heterocyclylalkyl, substituted heterocyclylalkyl,
alkyloxy-heterocyclyl, substituted alkyloxy-heterocyelyl, alkyloxy-aryl, substituted alkyloxy-
aryl, allcyloxy-heteroaryl, substituted alkyloxy-heteroaryl, arylthio-alkyl, substituted arylthio-
alkyl, arylthio-cycloalkyl and substituted arylthio-cycloalicyl.

In an embodiment of the fifth aspect R is selected from the group comprising benzyl, substitited
benzyl, phenyl, substituted phenyl, heterocyelyl, substituted heterocyclyl, aryl, substituted arvl,
heterocyclyl, substituted heterocyclyl, arylalkyl, substituted arylalkyl, heteroarylalkyl,
substituted heteroarylalky, cycloallcylalkyl, substituted cycloalkylalkyl, heterocyelylalicyl,
substituted  heterocyelylalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyelyl,
alkyloxy-aryl, substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl,
arylthio-alkyl, substituted arylthio-alleyl, arylthio-cycloalkyl and substituted arylthio-cycloalkyl.

In an embodiment of the fifth aspect, preferably an embodiment of the two previously described
embodiments Q of B is SO, or (=0.

In an embodiment of the fifih aspect the compounds are the compounds according to the second

aspect and the uwse is for the manufacture of a medicament for the freatment of macular

degeneration and/or neoplasms.

In a sixth aspect the problem underlying the present invention is solved by the use of a
compound according to the first, second or third aspect as a diagnostic tool or for the
manufacture of a diagnostic tool, whereby preferably such diagnostic too] is useful for in vive

and/or for ex vivo application.
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In an embodiment of the fourth, fifth and sixth aspect the compound cornprises a further moiety,

preferably a moiety which is selected from the group comprising 2 targeted moiety, a delivery

moiety, and a detection moiety.

In an embodiment of fourth, fifth and sixth aspect the further moiety is attached, preferably

conjugated to the compound according to the first, second or third aspect.

In an embodiment of the fourth, fifth and sixth aspect the detection moiety is a label, whereby
preferably the label is selected from the group comprising radionuclide labels, paramagnetic
material, X-ray attenuating material, immune labels, colored labels, chemiluminescent labels,

luminescent labels, fluorescent labels, enzyme substrates, enzymes, and labels complexing

detectable jons.

In an embodiment of the fourth, fifh and sixth aspect the diagnostic tool is used in an in vive
Imaging method and/or an ex vivo mmaging method, more particularly radionuclide imaging,
positron emission tomography, computerized axial tomography, magnetic resonance imaging,

lnminescence, fluorescence, and chemiluminescence.

In an embodiment of the fourth, fifth and sixth aspect the moiety is a targeted moiety, whereby
targeted moiety is preferably a pharmaceutically active moiety, whereby the pharmaceutically

active moiety is selected from the group comprising cytotoxins, chemotherapentics, antibodies,

radionuclides and cytotoxic proteins.

In an embodiment of the fourth, fifth and sixth aspect the targeted moiety is selected from the

group comprising antibodies, linker molecules and [iposomes.

In a seventh aspect the problem underlying the present invention is solved by a pharmaceutical
composition comprising a compound according to the first, second or third aspect and a

pharmaceutically acceptable carrier, diluent or excipient.

In an embodiment of the seventh aspect the pharmaceutical compos;lt’on comprises another

. pharmaceutically active compound.
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of the ingredients of the composition present in a multitude of individualised dosages and/or

administration forms.

In an embodiment of the seventh aspect the pharmaceutical composition is for the reatment of a

disease, whereby the disease is selected from diseases mediated by or involving alphaSbetal

integrin.

In an embodiment of the seventh aspect the pharmaceutical composition is for the treatment of 2

disease, whereby the disease is any of the diseases defined in any of the preceding embodiments.

In an embodiment of the seventh aspect the pharmaceutical composition is for use together with

a method of treaftment for a disease, preferably a disease defined in any of the preceding

embodiments.

In a preferred embodiment of the seventh aspect the method of treatment is selected from the
group comprising chemotherapy, anti-hormone therapy, radiation therapy, photodynamic

therapy, surgery, and anti-angiogenic therapy.

In an eighth aspect the problem underlying the present invention is solved by a method for
freating an integrin associated state in a subject comprising administering to said subject an
effective amount of a compound according to the first and second aspect such that said integrin

associated state is treated.
In an embodiment of the eighth aspect the integrin is alpha5betal integrin.

In an ninth aspect the problem underlying the present invention is solved by a method for
treating a disease in a subject comprising administering to said subject an effective amount of a

compound according to the first, second or third aspect such that the disease is treated.
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In an embodiment the disease is any of the diseases dafined in any of the embodiments according
to the fifth aspect.

Some of the more preferred compounds according to the present invention are summmarised in the

following table 1 and include any pharmaceutically acceptable salt, solvate or prodrug thereof,

Table |
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Even more preferred compounds according to the present invention are those mentioned in any

of the tables herein and those farther disclosed and/or characterized in the exampies.

The present inventors have surprisingly found that the compounds according to the prasent
invention are particularlv suitable to interact with mtegrins, more particularly with integrin
alphaSbetal which is also referred to herein as alphaSbetal, Without wishing to be bound by any
theory the present inventors assume that the structure underlylﬁg the compounds according to the
present invention, more particularly comiprising a central core structure represented by D in
formula (I} and a total of three radii emerging there from, namely the radius X-A, the radius Z-G,
and the radius Y-B, provides for this effect. Also, this class of compounds is advantageous in so
far as it has a rather simple core structure provided by the heterocyclic and homocyelic,
respectively, ring as represented by D of formula (I}, It seems that this rather flexible design
confers to the compounds according to the present invention the ability to specifically interact
with the integrin, typically reflected in a low IC50 value. The compounds according to the
present invention seem to be particularly binding and specific, respectively, for integrin
alphaSbetal. However, it is also within the present invention that the compounds of the present

invention show cross-reactivity with other compounds, preferably with other mtegrins.

According to the current understanding of the inventors and without wishing to be bound by any
theory, the various radii contributing in a synergistic manner to the binding of the compeunds
according to the present invention to the integrins and preferably to integrin alphaShetal, can be

assigned the following functions.

The interaction of any molecule with integrins usually requires a basic and acidic maoiety present
in said molecule. These moieties are represented in the compounds according to the present
invention by radius Z-G and radius Y-B, respectively. The compounds according to the presen:
invention additionally comprise radivs X-A, which to modulate the physico-chemical,
pharmacokinetic and pharmacodynamic properties of the cempound,‘ without effecting the
activity or selectivity towards the target protein. A variety of fimetional groups can be placed in

the position of radius X-A to increase for instance the solubility or metabolic stability.

The basic radius Z-G cap interact with carboxylic group(s) of the Infegrin protein. Rasic
functional groups like guanidine, amidine or aromatic nitrogen containing heterocycles are

widely used as interaction partners. The term “basic” refors in 5o far to & functional group which
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is positively charged under physiologic conditions. However, also non-charged functional groups
_ like amid or urea serve this requirement. The further design of this radins may be taken from the

overall disclosure of the present application.

The acidic radius Y-B bears usually a carboxylic acid and interacts with metal ions, which are
incorporated in the protein structure. Esters, such as -CO2Alk and amides such as -CONR5SR6
being derivatives of this carboxylic acid group (-CO2H) may advantageously be used as
prodrugs of the active compound. Such prodrugs are compounds which undergo
biotransformation prior to exhibiting their pharmacological effects and the invention particularly
extends to prodrugs of the acid. Such prodrugs are well known in the art, see for example
International Patent Application No. WOU00/26419, Bodor, N. (Alfred Benzon Symposium,
1982, 17, 156}, Singh, G. et al. (. Sci. Ind. Res., 1996, 55, 497) and Bundgaard, H., (Design of
Prodrugs, 1985, Elsevier, Amsterdam). It is thus within the present invention that the compounds
according to the present mvention also comprise the prodmg form of the compounds disclosed

herem.

For this acidic interaction realised by the compounds according to the present invention a
carboxylic acid group is preferably used as interaction partner for the interacting group of the
integrin. Preferably the counter ion on the integrin is a metal ion. However, this interaction does
not necessarily require a carboxylic acid functional group. Other functional groups like tetrazole,
phosphates and acylsulfonamides can also serve as a binding partner for the group of the integrin
interacting with said compound. These groups are bioisosterss for the carboxylic group. Cther
bioisosters for the carboxylic group are known to the ones skilled in the art. Thus the compounds
according to the present invention also comprise those compounds where the carboxylic group is

replaced by a bioisoster of such carboxylic group.

As used herein, each of the following terms, used alone or in conjunction with other terms, are

preferably used in the following meaning {except where noted to the contrary):

The term "alicyl” refers to a saturated aliphatic radical contaimng from one to ten carbon atoms
or a mono- or polyunsaturated aliphatic hydrocarbon radical containing from two to twelve
carbon atoms, containing at least one double and friple bound, respectively. Thus in a preferred
embodiment, the term alkyl also comprises alkenyl and alkynyl. "Alkyl" refers to both branched

and unbranched, i.e. non-linear alkyl groups. Preferred alkyl groups are straight chain alkyl



in C28113714507 0291139N507 4-t[ 2- Car boxy-2-(2, 2-

di met nyl - but yrylam no) - et hyl car banoyl] - net hoxy}- 2-

(pyridin-2-yl am nonet hyl )- pyrrolidine-1-carboxylic acid benzyl ester

4-t[ 2-Carboxy-2-(2- cyclopentyl-acetylam no)- ethylcarbanoyl]-nethoxyl -2-

(pyridin-2-ylam nonet hyl)- pyrrolidine-1-carboxylic acid benzyl ester RN

I st 1IN O O OH N FIN O NN 74
groups containing from one to eight carbon atoms. More preferred alkyl groups are straight chain
alkyl groups containing from one to six carbon atoms and branched alkyl groups containing from
three to six carbon atoms. It should be understood that any combination term using an "alk" or
"alkyl" prefix refers to analogs according to the above definition of "alky!". For example, terms
such as "alkoxy", "alkylthio” refer to alkyl groups linked to a second group via an oxygen or
sulfur atom. "Alkanoyi" refers to an alky! group linked to a carbonyl group (C=0). “Substituted
alky!l” refers to alkyl groups straight or branched further bearing one or more substituents. One
substituent also means mono-substituted and more substitutents mean poly-substituted. It should
be understood that any combination term using a “substituted alkyl” prefix refers to analogs
according to the above definition of “substituted alicyl”. For exampie, a term such as “substituted
alkylary!l” refers to substituted alkyl group linked.to an aryl group. Additionally, it is within the
present invention that the term alky, particularly in the branched embodiment, also comprises

embodiments where the branch of the branched alky residue or moiety is either linear or

branched in itself

The term "cycloalkyl" refers to the cyclic analogue of an alkyl group, as defined above,
optionally unsaturated and/or substituted. Preferred cycloalkyl groups are saturated cycloalkyl
groups, more particularly those containing from three to eight carbon atoms, and even more
preferably three to six carbon atoms. “Substituted cycloalkyl” refers to cycloalkyl groups further
bearing one or more substituents. “Mono—unsaturated cycloalkyl” refers to cycloalkyl containing
one double bond or one triple bond. *Poly-unsaturated cycloalkyl” refers to cycloalkyl

containing at least two double bonds or two triple bonds or a combination of at least one double

bond and one tfripte bond.

The term “alkeny!l” refers to an unsaturated hydrocarbon group containing at least one carbon-
casbon double bond, including straight-chain, branched-chain, and cyclic groups. Preferred
alkenyl groups have one to twelve carbons. More preferred alkenyl groups have one to six

carbons. “Substituted alkenyl” refers to alkenyl groups further bearing one or more substitutents.

The term "oycloalkenyl" refers to the cyclic analog of an alkenyl group, as defined zbove,
optionally substituted. Preferred cycloalkenyl groups are containing from four to eight carbon
atoms. “Substituted cycloalkenyl” refers to cycloalkenyl groups further bearing one or more

substituents. “Mono—unsaturated cycloalkenyl” refers to cycloalkenyl containing one double
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bond, “Poly_mséﬁrated cycloalkenyl” refers to cycloalkenyl containing at least two double

bonds.

The term “alkynyl” refers to an unsaturated hydrocarbon group containing at least one carbon-
carbon triple bond, including strajght-chain, branched-chain, and cyclic groups. Preferred
alkynyl groups have one to twelve carbons. More preferred alkynyl groups have one to six

carbons. “Substitated allcynyl” refers to alkynyl groups further bearing one or more substitutents.

The term "ary!" refers to aromatic groups having in the range of 6 to 14 carbon atoms and
"substituted aryl" refers to aryl groups further bearing one or more substituents. it should be
understood that any combination term using an “ar” or “aryl” prefix refers to analogs according
to the above definition of “aryl”. For cxample, & term such as “aryloxy” refers to aryl group

linked to a second group via an oxygen.

Each of the above defined "alkyl", “cycloalkyl", and "aryl" shall be understood to include their
halogenated analogs, whereby the halogenated analogs may comprise one or several halogen

atoms. The halogenated analogs thus compriss any halogen radical as defined in the following.

The term "halo" refers to a halogen radical selected from fiuoro, chloro, bromo, iodo. Preferred

halo groups are fluoro, chloro and bromo.

The term "heteroaryl" refers to a stable 5 1o § membered, preferably 5 or 6 membered
monocyclic or 8 to 11 membered bicyclic aromatic heterocycle radical, Fach heterocycle
consists of carbon atoms and from 1 to 4 heteroatoms selected from the group consisting of
nitrogen, oxygen, sulfur. The heterocycle may be attached by any atom of the cycle, which
preferably results in the creation of a stable structure. Preferred heteroary] radicals as used herein
include, for cxample, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyi, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, indolizinyl, indalyl, isoindolyl, benzofuranyl, benzothienyl, indazolyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, purinyl, quinolizinyl, quinolinyl, isoguinolinyl,
cimmolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthridinyl, pteridinyl, carbazolyl,
acridinyl, phenazinyl, phenothiazinyl and phenoxazinyl. “Substituted hmeroaryl” refers to

heteroaryl groups further bearing one or more substituents.
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The term “heterocyclyl" refers to a stable 5 to 8 membered, preferably 5 or 6 membered
monocyclic or 8 to 11 membered bicyclic heterocycle radical which may be either saturated or
unsaturated, and 1s non-aromatic. Each heterocycle consists of carbon atom(s) and from 1 to 4
heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur. The heterocycle
may be attached by any atom of the cycle, which preferably results in the creation of a stable
structure. Preferred heterocycle radicals as used herein include, for example, pyroliny,
pyrrolidinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, pyranyl,
thiopyranyl, piperazinyl, indolinyl, azetidinyl, tetrahydropyranyl, tetrahydrothicpyranyl,
tetrahydrofuranyl, hexahydropyrimidinyl, hexabydropyridazinyl, 1,4,5 6-tetrahydropyrimidin-2-
vlamine, dihydro-cxazolyl, 12-thiazinanyl-1,1-dioxide, 1,2,6-thiadiazinanyl-1,1-dioxide,
isothiazolidinyi-1,1-dioxide and imidazolidinyl-2,4-dione. “Mono-unsaturated heterocyclyl”
refers o heterocyclyl containing one double bond or ome triple bond. “Poly—unsaturated
heterocyclyl” refers to heterocyclyl containing at least two double bonds or two triple bonds or a

combination of at Jeast one double bond and one triple bond.
“Substituted heterocyelyl” refers to heterocyclyl groups further bearing one or more substituents.

The terms “heterocyclyl", "heteroaryl" and "aryl", when associated with another moiety, unless
otherwise specified, shall have the same meaning as given above. For example, "aroyl" refers to

phenyl or naphthyl linked to a carbonyl group (C=0).

Each aryl or heteroaryl uniless otherwise specified includes its partially or fully hydrogenated
dertvative, For example, quinoliny! may include decahydroguinoliny] and tetrahydroquinolinyl,
naphthyl may include its hydrogenated derivatives such as tetrahydronaphthyl.

As used herein above and throughout this application, "nitrogen” or “N”and “sulfir" or “S”
include any oxidized form of nitrogen and sulfur and the quaternized form of any basic nifrogen

sulfoxide, sulfone, nitrone, N-oxide.

As used herein, the wording “and any derivative of each thereof” as contained in a recitation of a
group of compounds, means that any of the compound can be present as a derivative. Such
derivative can be any derivative disclosed berein and is more preferably any derivative specified

in connection with said compounds and group of compounds, respectively. Tt is also within the
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present invention that any substitution of any compound can be attached to said compound at any

position, preferably any position which allows the formation of a chemically stable compound.

As used herein a wording defining the limits of a range of length such as e, g. “from 1 to 57
means any integer from [ to 5,1 e. 1,2, 3, 4 and 5. In other words, any range defined by two

integers explicitly mentioned is meant to comprise any integer defining said limits and any

integer comprised in said range.

As used herein the ferm substituted shall mean that one or more H atom of the group or
compound which 1s substituied, is replaced by a different atom, a group of atoms, a molecule or

a molecule moiety. Such atom, group of atoras, molecule or molecule moiety is also referred to

herein as substituent.

It 15 also within the present invention that any substitutent may in turn be substituted by a
substituent. A. group, structure, motety or the like which is substituted may comprise several

substituents which may either be different or the same.

The substituent can be selected from any of the groups, moieties and substituents disclosed
herein. However, the substituent is preferably‘ selected from the group comprising hydroxy,
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, halogen, trifluoromethyl,
diffuoromethyl, cvano, nifrone, amino, amido, -C(O)H, acyl, oxyacyl, carboxyl, carbamate,
sulfonyl, suiphonamide and sulfuryl. Any of the substituents may be sabstituted itself by any of
the aforementioned substituents. This applies preferably to cycloalkyl, heterocylic, aryi,
heteroaryl and aryloxy. It is also preferred that alkoxy and mercapto are those of a lower alkyl
group. It is to be acknowledged that any of the definition provided herein also applies to any
substituent.

As used herein in connection with an embodiment of the various aspects of the present invention
the term “each and independently selected from a group” or “are independently from each other
selected from the group” refers to two or more atoms, groups, substituents, moieties or
whatsoever and describes that the single atom, group efc. mentioned can be selected from the
group. The wording used is a truncation which avoids unnecessary repetition as otherwise for

each of the atoms, groups etc. the same group definition would have to be repeated.
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As used herein in connection with an emboediment of the various aspects of the present invention
the term “each and individually absent” refers to two or more atoms, groups, substituents,
moieties or whatsoever and describes that the single atom, group etc. mentioned can be absent
regardless whether any of the other atoms, groups etc. meationed is absent. The wording used is
a truncation which avoids unnecessary repetition as otherwise for each of the atoms, groups eic.

the fact that it may be absent in an embodiment of the invention would have to be repeated.

It is within the present invention that at least some of the substituents are non-symmetrical in
their design and, therefore, provide different orientations and optionally reaction sites or
positions which can be used to attach the substituent to another moiety of the compound. Based
on this the linkage between the substituent and the respective moiety of the compound varies
depending on the particular orientation and thus site(s) of the substituent used for such linkage in
various embodiments of the compounds disclosed herein. It is within the present invention that
any such orientation of the substituent and thus linkage is covered by the present disclosure and

representations. The same applies also to other groups or moieties.

It is within the present invention that the features of the various embodiments of the present
mvention can be realized either alone or in combination with the features of any other
embodiment(s) of the present invention. Thus any combination of an/the individual feature or the
combination of features of an embodiment of the present invention with an/the individual
feature(s) or the combination of features of any other embodiment(s), either alone or in
combination with (an) other embodiment(s), shall be disclosed by the present specification. This
applies particularly to the various embodiments and features, respectively, of the compounds

disclosed herein.

In a further aspect the present invention is related to a pharmaceutical composition comprising a
compound according to any of the aspects of the present invention and a pharmaceutically

acceptable carrier, diluent or excipient.

Any of the compounds according to the present invention containing one or more asymmeric
carbon atoms may occur as racemates and racemic mixtures, single enantiomers, diastereomeric
mixtures and individual diasterecomers. All such isomeric forms of these compounds are
expressly included in the present invention. Each stereogenic carbon may be in the R or S

configuration, or a combination of configurations.
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It shall be understood by the one of ordinary skill in the art that ali compounds of the invention
are preferably those which are chemically stable. This applies to any of the various uses of the

compounds according to the present invention disclosed herein.

In a further aspect the compounds according to the present invention comprise a further moiety.
Such further moiety preferably confers functional features to the compounds. It is to be
acknowledged that such further moiety is preferably attached to any other part of the compounds
according to the present invention, although it is also within the present invention that the moiety
and moieties, more preferably the individual chemical or functional group or arrangement of
such group, present in the compounds according to the present invention provides for the
functional feature(s). More preferably such further moiety is an additional moiety, most
preferably a compound on its own, which is aftached, preferably comjugated to any of the
compounds according to the present invention. Such further moiety is preferably selected from
the group comprising a defection moiety, a targeted moiety and a delivery moiety. It is to be
understood that the same motlety car have several functions. Accordingly, any specification in so

far is not limiting the purpose for which such further moiety is incorporated into any of the

compounds according to the present invention.

A detection moiety is preferably a moiety which allows the detection of the compound in vigre,

ex vivo, in vivo and/or in situ. A preferred defection moiety is a label.

In a preferred embodiment the compound according to the present invention comprises a label
and is also referred to herein as a labeled compound according to the present invention. Bya
"labeled compound according to the present invention” herein is meant 2 compound according to
the present invention that has at least one element, isotope or chemical compound attached to
enable the detection of the compound or the compound bound to a target such as an mtegrin, In
general, labels as used herein, may be taken from any of the following classes: ) isotopic labels,
which are preferably radicactive or heavy isotopes, including paramagnetic material; b) X-ray
attenuating material; ¢) immune labels which comprise but are not limited to antibodies,
antigens, or labels recognized by antibodies or other proteins such as biotin or antibody epitopes;
d} colored, chemilmninescént, luminescent or fluerescent labels; e) enzyme substrates or
enzymes; and f) other labels complexing detectable ions such as hexahistidine sequence, The

labels may be incorporated into the compound at any position using well known mcthbds, which
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are selected, in part, based on the chemical nature of the compound and the label. More preferred

labels include *C, C, N, *H, biotin, and fluorescent labels as are well known in the art.

A specifically bound labeled compound could be detected by using in vivo imaging methods like
radionucleotide imaging, positron emission tomography, computerized axial tomography or
magnetic imaging resonance methods. The specifically bound labeled compound could be also
detected using ex vivo imaging methods, wherein, following the administration isolated cells or
tissue probes are obtained from the individual and the integrin bound compound will be detected
in these probes. Alternatively, the labeled compound could be applied to the isolated cells or
tissue probes after obtaining the probes from the individuals. The specific binding of the labeled
compound to the integrin could be detected directly or via the label moiety by radioactivity,
fluorescence, luminescence, immunological or enzymatic reactions, For exanﬁple, the compound
is directly coupled to an enzyme substrate, i.e. labeled with an enzyme substrate, which could be
detected after incubation with the enzyme via an chromogenic, fluorescent or luminescent
reaction, or the label could be recognized by an other molecule Iike antibody which is conjugated

to an enzyme like horseradish peroxidase, alkaline phosphatase, beta-galactosidase and others,

are well knnown in the art.

In a further embodiment the further moiety is a targeted moiety. Preferably, the targeted moiety
is a pharmaceutically active compound, which could be targeted by the compound according to
the present invention fo the site of action via specific interaction of the compound according to
the present invention with the integrin, more preferably alphaSbetal. As mentioned above, the
targeted moiety can also be active as detection molety. The targeted is preferably selected from
the group comprising cytotoxins, radionuclides, chemotherapeutics, pharmaceutically active

proteins like antibodies or cytotoxic proteins, linker molecules for delivery of gentherapeutic

vectors, or liposomes.

More preferably and generally applicable to any further moisty described herein, the attachment
of the chemical compound according to the present invention to the further moiety is achieved
through a binding mechanism which is selected from the group comprising covalent binding,
non-covalent binding. For example, where the pharmaceutical active agent is a cytotoxin coupled
to the compounds according to the present invention. This complex should bind specifically to
the integrin alphaSbetal, which is poorly expressed on quiescent vasculature, but significantly

upregulated on endothelial cells in tumors and after stimulation with growth factors. Therefore
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this compiex should bind only to activated endothelial cells, which are symptomatic for disorders

connected with angiogenesis, kill these cells exclusively and stops consequently the pathological

angiogenesis.

In a preferred embodiment the further moiety is a delivery moiety. Such delivery moiety is any
agent which is suitable to improve the stability, solubility and pharmacokinetic properties of the
compound te optimize the bioavailability after administration. Therefore, the compound shows
improved properties through the moiety itself or in combination with a particular formulation.
For example, the addition of a fluorine group to the molecule increases the solubility in

polyfluorated vehicles and improves the bicavailability of the compound in combination with

this special vehicle.

In an embodiment the composition comprises a further pharmaceutically active compound,
preferably such further pharmaceutically active compound is selected from the group comprising
chemotherapeutic agents, anti-hormones, agents influencing the vascular permeability, agents for
photodynamic therapy, and anti-angiogenic drugs. The combination of anti-angiogenic drugs

with different mechanisms of action may lzad to synergistic anti-angiogenic effects,

Any of these agents are known to the ones skilled in the art. Preferred chemotherapeutic agents
are S-fluorouracil, gemcitabine, carboplatin, paclitaxel, taxol, oxaliplatin, irinotecan, and
cisplatin. Prefered agents used as anti-hormones are cyproproterone acetate and tamoxifen.
Preferred agents influencing vascular permeability and/or angiogenesis are COX-2 inhibitors,
NO-synthase inhibitors, bradykinin receptor antagonists, such as Icatibant, and others. Also
preferred anti-angiogenic drugs are compounds effecting VEGF activity, such as, VEGF or
VEGF-receptor antibodies or fragments, e.g. Avastin, Lucentis,, soluble VEGF-receptor
fragments, VEGF binding aptamers (Macugen, Eye001), VEGF-receptor-kinase inhibitors e.g.
SU5416 or PTK787/ZK 222584, or agents affecting the action of other angiogenic growth factors
such as PDGF and others. Other anti-angiogenic drugs are inhibitors of matrix metalloproteases,
endogenous inhibitors, such as endostatin and angiostatin, other integrin inhibitors, thalidomide

and derivatives and others. A preferred agent used for photodynamic therapy is Visudyne.

In a preferred embodiment of the composition the compound is present as a pharmaceutically

acceptable salt or a pharmaceutically active solvate,
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In an even more preferred embodiment the pharmaceutically active compound is either alone or
in combination with any of the ingredients of the composition present in a multitude of

individualized dosages and/or administration forms.

Tt is alsc within the present invention that pharmaceutical composition as well as the medicament
which is manufactured using the compounds according to the present invention, is used with
other therapies used in the prevention and/or treatment of any disease disclosed herein,
preferably any disease for the prevention and/or treatment of which the pharmaceutical
composition and/or the medicament which is manufactured using the compounds according to
the present invention, is used. Such other therapies are selected from the group comprising
chemotherapy, anti-hormone therapy, radiation therapy, photodynamic therapy, anti-angiogenic
therapy and surgery. These other therapies are known to the ones skilled in the art, Basically
chemotherapy means the standard chemotherapy usually applied to cancer patients as well as the
metronemic therapy, the frequent application of low dese chemotherapeutics (Hahnfeldt, 2003, J
Theor Biol., 220, 545). Anti-hormon therapy preferably means the standard hormon therapy
usually applied to cancer patients with hormone dependent cancers such as breast or prostate
cancer. Photodynamic therapy is the current standard treatment for defined sta-ges of age related
macular degeneration based on the photochemical injury of the blood vessels in the neovascular
membranes of AMD patienss, through the properties of a photo-active compound ané a targeted

laser treatment of the affected areas in the eye (Verteporfin in Visudyne, Novartis).

In a further aspect the present invention is related to the use of the compounds according to the
present invention as a medicament and for the manufacture of a medicament, respectively. It is to
be understood that any of the compounds according to the present invention can be used for the
treatment of or for the manufacture of a medicament for the treatment of any of the diseases
disclosed herein, irrespective of the mode of action or the causative agent involved as may be
specified herein. Of course, it may particularly be used for any form of such disease where the
particular causative agent is involved. Causative agent as used herein also means any agent
which is observed in connection with the particular disease described and such agent is not
necessarily causative in the sense that it causes the observed diseases or diseased condition, It is
within the present invention that the medicament is preferably a pharmaceutical composition as
described herein. The features disclosed in connection with the medicament and its manufacture
are also applicable to the pharmaceutical composition and the features disclosed in connection

with the pharmaceutical composition are also applicable to the medicament. More preferably, the
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pharmaceutical composition according to the present invention can be used for the treatment

and/or prevention of any of the diseases disclosed herein.

The same applies also to each and any other use of the compounds according to the present
invention, more particularly to the use of the compounds according to the present invention as
diagnostic tools, the use of said compounds in the method for the treatment of any of the discases
disclosed herein and the use of said compounds for as inhibitors, preferably as inhibitors to an

integrin and more preferable the alpha 5 betal integrin.

As used berein, the term “disease™ describes any disease, diseased condition or pathological
condition. Such disease may also be defined as abnormal condition, preferably commected with
pathological angiogenesis or pathological proliferation and migration of cells. Also, in case of a
pathogen, disease means a condition where a pathogen or an unwanted organism is present or
present in a concentration or compartment where it is undesired and thus subject to reduction in
numbers, removal, elumination, prevention of invasion and/or destruction by using the

compounds according to the present invention.

The term “treatment” as used herein comprises both treatment and prevention of a diseage. It also
comprises follow-up treatment and a combination treatment of a disease. Follow-up treatment is
realized upon a treatment of a disease using compounds preferably different from the one
according fo the present invention, for example, after a failed or insufficient pre-treatment of the
targeted disease, such as chemotherapy, anti-hormone therapy, radiation therapy, photodynarnic
therapy, other anti-angiogenic therapy or surgical treatment. Combination treaiment means the
treatment of a disease with a compound according to the present invention in combination with
apother therapeutically active compound or method. Such compounds could be
chemotherapeutic agents, anti-hormones, an agent for photodynamic therapy, agents influencing
the vascular permeability or anti-angiogenic compounds, like compounds affecting the VEGF
activity, or agents affecting the action of other angiogenic growth factors, such as PDGF. Such

methods could be radiation therapy, or photodynamic therapy.

The term “Inhibition of angiogenesis” preferably means the inhibition of angiogenesis in a tissue
in an individual, by administering a compound according to the present invention, whereby the
compound interacts with an integrin, preferably alphaSbetal, thereby reducing or inhibiting

angiogenesis in the tissue in the individual. Such inhibition provides the reduction of severity of
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a pathological condition associated with angiogenesis. Inhibition of angiogenesis means also the
reduction of the amount of newly formed blood vessels in a tissue in the presence of the
compound according to the present invention compared to the tissue in the absence of this
compound. Methods for determining the amount of blood vessel formation in a tissue are

described in the example and are well known in the art.

The compounds according to the present invention can be characterized by the IC50 value,
which iIs also referred to herein as IC50. The term “IC50” means the inhibtion constant, the
mhibition of the interaction between the integrin and the most preferred lgand of this integrin.
The integrin is preferably alphaSbetal, but for determining the selectivity of the compound, also
another integrin can be used. The term “selectivity” preferably means a more than 10-fold and

more preferably a 100-fold lower IC50 value for integrin alphaSbhetal in comparison to the other
integrins,

The compounds according to the present invention are undersiood to bind o an integrin thus
interfering with the binding of the integrin to a ligand. Preferably such ligand is expressed in the
extracellular matrix of a tissue or on a cell surface. The specificity of interaction of the
compounds according to the present invention with the integrins, more preferably with integrin
alpha5 betal, also referred to as alphaSbetal, defines the molecular environment where the
compounds according to the present invention ars active in terms of integrin mhibition and as
compounds for the treatment of a disease. Integrins are crucial in mediating a number of
biological processes, whereby particularly integrin alpha5 betal is an integrin strongly associated
with angiogenesis, and even more preferably related to pathological angiogenesis. As used
herein, pathological angiogenesis is any angiogenesis which is undesired. An undesired
angiogenesis is any angiogenesis which results in a disease or condition which is different from
desired condition, at least from a inedical point of view. Additionally alphaSbetal is also
strongly associated with other processes based on pathological migration and proliferation of

cells.

However, the mode of action of the compounds according to the present invention is not limited
to competitive inhibition of the binding of an integrin and its ligand, but a compound according
to the present invention can also change the binding characteristics of the integrin to the ligand
and, optionally also vice verse, preferably through a different mechanism, such as an allosteric

mechanism upon which either the integrin or the ligand is changed so as to modulate the
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interaction between the integrin and a ligand thereof. Finally, in principle, the compounds
according to the present invention can also induce agonistic effects on integrins (Humphries,
2000, Trends Pharmacol Science, 21, 29). Any of these situations, i. e. an inhibitory as well as a
stimulatory situation with regard to the binding of an integrin and a lgand thereaf regardless of
the particular underlying mode of action, represent an integrin associated'stateg which can be
influenced by the compounds according to the present invention and thus be a reduction or
inhibition of angjogenesis or induction of agonistic effects on integrins, as used herein. The term

integrin associated state is preferably any of the diseases disclosed herein.

Given the bio distribution of the integrins and particularly of alpha5 betal in tissues, organs and
cells, respectively and the appearance of pathological angiogenesis, the compounds according to
the present invention can be used in the treatment of diseases of or involving various tissues and
organs, respectively. Such tissues comprise ocular tissues, such as cornea, retina and macula, the

skin, the joints and neoplasms. Further tissues are the synovial tissue, intestinal tissues and the

bhone tissue.

Based on this, the compounds according to the present invention are preferably used for the
treatment of diabetic retinopathy and age related macular degeneration, as an example for
diseases related to ocular tissues, preferably age related macular degeneration by
neovascularization, for the treatment of skin diseases such as hemangioma and inflammatory
diseases from the group comprising psoriasis, gingivitis, arthritic conditions such as rheumatoid
arthritis and osteoarthritis, inflammatory bowel dissases, ulcerative colitis, Crohn’s dissase, and
others. It will be acknowledged by the ones skilled in the art that some of the diseases can be
grouped into different categories. In so far, the categorization presented is not limiting the actual
use of the compounds according to the present invention. Rather, the compounds according to

the present invention can be used for the treatment of any of the diseases disclosed herein.

Other ocular diseases contemplated to be treated using compounds according to the present
invention are diseases which are connected with choroidal neovascularization such as, e. g.,
ocular histoplasmosis syndrome, high myopia, angoid streaks, choroidal rapture, optic disc
drusen, optic pits, acute posterior multifocal placoid pigment epitheliopathy, serpiginous
choroiditis, Harada's disease, Stargard’s disease, toxoplasmosis, sarcoidosis, central serous
retinopathy, congenital ribella, coloboma, morning glory synsdrome, choroidal hemangioma,

choroidal melanoma, choroidal nevus, choroidal osteoma, toxocariasis, branch retinal vein
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occlusion, central retinal vein occlusion, parafoveal telangiectasis, retinitis pigmentosa, Best's
disease, adult foveal macular dystrophy, problems after photocoagulation or retinal vascular
diseases such as, e.g., hypertensive retinopathy, diabetic retinopathy, sickle cell retinopathy,
retinopathy of prematurity, background tetinopathy, or other eye diseases connected with
neovascularization and/or inteerin mediated interactions, such as, ¢.g., Behget's diseass,
cavernous hemangioma of the retina, choroidal rupture, retinal telangiectasia, cystoid
maculopathy, Eale's disease, idiopathic central serous choroidopathy, iris neovascularization,
malignant choroidal melanoma, preretinal macula fibrosis, ocular histoplasmosis, retinal
capillary hemangiomaretinal tumors, tumors of the iris and ciiary body, diseases with

pathological corneal neovascularization, plerygiae.

The compounds according to the present invention are also usefil in for treatruent of neoplasm,
whereby the neoplasm is the formation of tumor, which is characterized, in part, by
angiogenesis. The neoplasm can be benign such as hemangioma, glioma, teratoma or malignant,
whereby the malignant neoplasm may or may not be a metastatic. The malignant neoplasm can
be solid tumors, and hematopoeitic cancers such as Iymophoma and leukemia. More preferably,
the solid tumor is selected from the group comprising carcinoma, sarcoma, osteoma,
fibrosarcoma, chondrosarcoma, glioblastoma astrocytoma, neuroblastoma, retinoblastoma, and

others.

More preferably, the malignant disorder is selected from the group comprising breast cancer,
prostate cancer, cervical cancer, colon cancer, ovarian cancer, brain cancer, lung cancer,
pancreatic cancer, gastric cancer, bladder cancer, kidney cancer and head and neck cancer; and

sarcomas such as osteosarcoma and Kaposi's sarcoma. Preferably, the lung cancer is non-small.

It is to be understood that the aforementioned digeases are particularly diseases which are based
on pathological angiogenesis. However, the compounds accoi'ding to the present invention are
not limited to the use in connection with this kind of diseases but can in alternative embodiments
also be used for the treatment of diseases which are generally based on the interaction of integrin
with ligands such as fibronectin in the extracellular matrix or on a cell surface. Thereby the
compounds are useful in the inhibition of the cell adhesion and migration. The following
diseases are currently understood as to be based on this kind of interaction. Accordingly, the
compounds according to the present invention may also be used for the treatment of immune

based and/or inflammatory diseases, more preferably rheumatoid arthritis, inflammatory bowel
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disease, Crohn's disease and coronary fhrombosis, and infectious diseases which are caused by
microbial infection, inciuding fungal infections, bacterial Infections and viral infections. Again,
it is to be noted, that any of the diseases specifically disclosed herein can be treated by the

compound according to the present invention without being limited to the particular mode of

action.

In a stil]l further embodiment the immune based and/or inflanunatory disease is an antoimmune
disease or autoimmune disorder. In a further embodiment, the immune based and/or
inflammatory disease is selected from the group comprising rheumatoid arthritis, juvenile
arthritis, glomeruionephritis, gingivitis, inflammatory bowel disease, ulcerative colitis, systemic
lupus erythematosus associated glomerulonephritis, irritable bowel syndrome, bronchial asthma,
multiple sclerosis, pemphigus, pemphigoid, scleroderma, myasthenia gravis, Wegener's
Granulomatosis, Churg-Strauss-allergic granuiomatosis, scleroderma, Sjégren’s syndrome, Sicca
syndrome, Goopasture’s disease, autoimmune haemolytic and thrombocytopenic states,

Goodpasture’s syndrome, pulmonary hemorrhage, vasculitis, Crohn’s disease, and

dermatomyositis.

In a still further embodiment the immune based and/or inflarnmatory disease is selected from the
group comprising inflammation associated with ankylosing spondylitis, burns, lung injury,
myocardial infarction, coronary thrombosis, vascular occlusion, post-surgical vascular
reocciusion, IgA nephropathy, sarcoidosis, eosinophilic granulomata, midline granuloma,
arteritis temporalis, Takayasu's arteritis, pterygia, Kawasaki’s disease, atherosclerosis, traumatic
central nervous system injury, ischemic heart disease and ischemia-reperfusion injury, acute
respiratory distress syndrome, systemic inflammatory response syndrome, multiple organ

dysfunction syndrome, tissue graft rejection and hyperacute rejection of transplanted organs.

The compounds according to the present invention are additionally useful in inhibiting
pathogenic organisms and are, therefore, useful for treating infectious diseases. Many pathogens
interact directly or mediated by extracellular matrix proteins with host cells, causing cell
adhesion and invasion of these pathogens. This mieraction is mediated by host cell integrins such
as alphaSbetal (Cue, 2000, PNAS, 97, 2858; Frankel, 1996, IBC, 271, 20359; van Putien, 1998,
Mol. Microbiology, 29, 369; Finlay, 1997, Microbiol. Mol. Biol. Rev., 61, 136). Additionally

pathogens can also express integrins themselves to enter the host cell.
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In a preferred embodiment the infectious is selected from the group comprising fungal, viral,

bacterial and parasite infection.

Fungal infections contemplated for treatment using the compounds and methods according to the
present mmvention include systemic fungal infections, dermatophytoses and fungal infections of
the genito-urinary tract. Fungal infections, preferably systemic fungal infections, include those
caused by FHistoplasma, Coccidioides, Cryptococcus, Blastomyces, Paracoccidioides,
Aspergillus, Nocardia, Sporothrix, Rhizopus, Absidia, Mucor, Hormodendrum, Phialophora,
Rhinosporidium, and the like. Dermatophyte infections include those caused by Microsporum,
Trichophyton, Epidermophyton, Candida, Pityrosporum, and the like. Fungal disorders of the
genito-urinary ftract include Infections caused by Candida, Cryptococcus, Aspergillus,
Zygomycodoides, and the like. Infection by such organisms causes a wide variety of disorders
such as ringworm, thrush or candidiasis, San Joaguin fever or Valley fever or
coccidiodomycosis, Gilchrist’s disease or blastomycosis, aspergillosis, cryptococcosis,
histioplasmosis, paracoccidiomycosis, zygomycosis, mycotic keratitis, nail hair and skin disease,
Lobo’s disease, lobomycosis, chromeoblastomycosis, mycetoma, and the like. These infections
can be particularly serious, and even fatal, in patients with a depressed immune system such as
organ transplant recipients and persons with acquired immuncdefficiency syndrome (AIDS).
Insofar patient groups which can be treated using the inhibitors according to the present
imvention are persons with AIDS, particularly those suffering from any of the infectious diseases

described herein.

In a further embodiment the bacterial infection is selected from the group comprising infections
caused by both Gram-positive and Gram-negative bacteria, including infections caused by
Staphylococcus, Clostridium, Streptococcus, Enterococcus, Diplococcus, Hemophilus, Neisseria,
Erysipelothricosis, Listeria, Bacillus, Salmonelia, Shigella, Escherichia, Klebsielia,
Enterobacter, Serratic, FProteus, Morganella, Providencia, Yersinia, Camphylobacter,

Mycobacteria, Helicobacter, Legionalla, Nocardia and the like.

In a preferred embodiment the bacterial infection causes a wide variety of diseases. Said
disorders are selected, among others, from the group comprising pneumonia, diarrhea, dysentery,
anthrax, rheumatic fever, toxic shock syndrome, mastoiditis, meningitis, gonorshea, typhoid

fever, brucellis, Lyme disease, gastroenteritis, tuberculosis, cholera, tetanus and bubonic plague.

.51
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In another embodiment the disease is a viral infection, more particularly a viral infection caused
by 2 virus selected from the group comprising retrovirus, HIV, Papilioma virus, Epstein-Barr,
Herpes virus, Hepatitis virus, Papova virus, Infiuenza virus, Rabies, JC, encephalitis causing

virus, hemnorrhagic fever causing virus such as Ebola Virus and Marburg Virus.

In a further embodiment the parasite infection is selected from the group comprising infections
caused by Trypanosoma, Leishmania, Trichinella, Echinococcus, Nematodes, Classes Cestoda,

Trematoda, Monogenea, Toxoplasma, Giardia, Balantidium, Paramecium, Plasmodium or

Entamoeba.

The compounds according to the present invention are useful in inhibiting and thus in the
treatment of diseases involving or comprising undesired cell proliferation, including but not

limited to proliferative disorders in ocular tissues such as proliferative vitreoretinopathy.

In case the disease is a non-neoplastic cell proliferative disorder, it is preferably selected from

the group comprising fibrotic disorder. Preferably, the fibrotic disorder is fibrosis.

The disease may also be 2 non-neoplastic cell proliferative disorder which is selected from the
group comprising prostatic hypertrophy, preferably benign prostatic hypertrophy, endometriosis,

uterine fibroid, keloid scar formation, scleroderma, psoriasis, tissue repair and wound healing.

Fibrotic disorders which may be treated using the compounds according to the present invention
are generally characterized by inappropriate overproliferation of non-cancerous fibroblasts.
Examples thereof include fibromyalgia, fibrosis, more particularly cystic, hepatic, idopathic
pulmonary, and pericardial fibrosis and the like, cardiac fibromas, fibromuscular hyperplasia,

restenosis, atherosclerosis, fibromyositis, and the like.

In a further embodiment the compounds according to the present invention can be used as
agonistic effectors on tntegrin thus promoting neovascularisation. Accordingly, the compounds
according to the present invention are used in a preferred embodiment for the freatment of
diseases which require or are treated by neovascularization or induction thereof. This kind of
disease is a disease which can be selected from the group comprising wound healing, stroke,

infertility, ulcer, scleroderma, and coronary heart disease.
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In comnection with the use of the compounds according to the present invention it seems that
those compounds having 2 particular substitution pattern are particularly effective in being used
for the treatment of any disease which is characterized by an undesired cell growth such as
neoplasms and more preferably carcinoma and others which are particularly effective in the

treatment of macular degeneration, preferably macular degeneration by neovascularization.

Compounds according to the present invention which are particularly useful in the treatment of
undesired cell growth exhibit a moiety A, whereby A is selected from the group comprising alkyl
and substituted alkyl, cycloalkyl, substituted cycloalkyl, alkyloxy-alkyl, substituted alkyloxy-
alkyl, alkyloxy-cycloalkyl, substituted alkyloxy-cycloalkyl, alkylthio-alicyl, substituted alkylthio-
alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl, benzyl, substituted benzyl,
phenyl, substituted phenyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
heterocyelyl, substituted heterocycelyl, arylalkyl substituted arylalkyl, heteroaryialkyl, substituted
heteroarylalkyl, cycloalkylalicyl, substituted cycloalkylalkyl, heterocyclylalkyl substituted
heterocyelylalkyl, alkyloxy-heterocyclyl substituted alkyloxy-heterocyclyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyioxy-heteroaryl, substituted alkyloxy-heteroaryl, arylthio-alkyl,
substituted arylthio-alkyl, arylthio-cycloalicy! and substituted arylthio-cycloaliyl.

In a more preferred embodiment such kind of compound R2 is additionally or alternatively
selected from the group comprising benzyl, substituted benzyl, phenyl, substituted phenyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heterocyclyl, sobstituted
heterocyelyl, arylalkyl substifuted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,
cycloalkylalkyi, substituted cycloalkylalkyl, heterocyclylalkyl substituted heterocyclylalkyl,
alkyloxy-heterocyclyl substituted alkyloxy-heterocyclyl, alkyloxy-aryl, substituted alkyloxy-
aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroary!, aryithio-alkyl, substituted arvlthio-
alkyl, arylthio-cycloalkyl and substituted aryithio-cycloalkyl,

In an even more preferred embodiment such kind of compounds comprises either alternatively,

in addition to or in any combination with R2 and A a residue Q of B, wherein Q is C=0 or SO-.

Compounds according to the present invention which are particularly useful in the treatment of
macular degeneration exhibit a moiety A, whereby A is selected from the.group comprising alicy}
and substituted alkyl, cycloaliyl, substituted cycloalicyi, allcyloxynalkyl, substituted alkyloxy-
alkyl, alkvloxy-cycioalkyl, subsﬁtuted atkyloxy-cycloalkyl, allkylthio-alkyl, substituted alkylthio-
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alkyl, alkylthio-cycloaliyl and substituted alkylthio-cycloalkyl, benzyl, substituted benzyl,
phenyl, substituted phenyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
heterocyclyl, substituted heterocyelyl, arylalkyl substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, cycloalkylalkyl, substituted cycloalkylalicyl, heterocyclylalky! substituted
beterocyclylalkyl, alkyloxy-heterocyclyl substituted alkyloxy-heterocyclyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, arylthio-alkyl,
substituted arylthio-atkyl, arylthio-cycloalkyl and substituted arylthio-cycloalkyl.

In a more preferred embodiment such kind of compound R2 is additionally or alternatively
selected from the group comprising alkyl and substituted alkyl, cycloalkyl, substituted
cycloalkyl, allcyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted alkyloxy-
cycloalkyl, alkylthio-alicyl, substituted alkylthio-alioyl, alkylthio-cycloalkyl and substituted
alkylthio-cycloalkyl.

In an even more preferred embodiment such kind of compounds comprises either alternatively,

in addition to or in any combination with R2 and A a residue Q of B, wherein QofBisC=0or

SOs.

It 1s also within the present invention that the compounds according to the present invention may
be used for the treatment of a patient suffering from a disease or diseased condition as defined
above. Such treatment comprises the administration of one or several of the compounds

according to the present invention or a medicament or pharmaceutical composition described

herein.

Toxicity and therapeutic efficacy of a compound can be determined by standard pharmaceutical
procedures in cell culture or experimental animals. Cell culture assays and animal studies can be
used to determine the LDso {the dose lethal to 50 % of a population) and the EDs, (the dose
therapeutically effective in 50 % of a population). The dose ratio between toxic and therapeutic
effects is the therapeutic index, which can be expressed as the ratio LDsy/EDs,. Compounds
which exhibit large therapeutic indices are preferred. The data obtained from these cell culture
assays and animal studies can be used in formulating a range of dosages suitable for use in
humans. The dosage may vary within this range depending upon a variety of factors, e.g., the
dosage form employed, the route of administration utilized, the condition of the subject, and the

disease, which has to be treated.
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For any compound according to the present invention, the therapeutically effective dose can be
estimated initially from protein binding and cell culture assays by determining an ICs; (i.e., the
concentration of the test substance which achieves a half~maximal inhibition of integrin binding
or cell adhesion). A dose can then be formulated in anmimal models to achieve a circulating
concentration range in plasma or other compartments such as, e.g., vitreous humor, synovial
liquid or other, that includes the ICs as determined in binding assays. Such information can be
used to more accurately determine useful doses in humans. Levels in plasma or other

compartments may be measured, for example by HPLC, LC/MS, or ELISA.

It should be noted that the attending physician would know how to and when to terminate,
interrupt, or adjust administration due to toxicity, to organ dysfunction, and the like. Conversely,
the attending physician would also know to adjust treatment to higher levels if the clinical
response were not adequate (precluding toxicity). The magnitude of an administered dose in the
management of the disorder of interest will vary with the severity of the condition to be treated,
with the route of administration, and the iike. The severity of the condition may, for example, be
evaluated, in part, by standard prognostic evaluation methods. Further, the dose and perhaps dose
frequency will also vary according to the age, body weight, and response of the individual
patient. Typically, the dose will be between about 0.0001-100 mg/kg of bedy weight or 1 ng-1
mg per eye or comparable concentrations for other compartments. About 0.001 mg to about 50

mg will preferably be administered to a child, and between 0.01 mg and about 1000 mg will
preferably be administered to an adult,

A program comparable to that discussed above may be used in veterinary medicine. The exact

dose will depend on the disorder to be treated and will be ascertainable by one skilied in the art

using known techniques.

Depending on the specific conditions to be treated, such compounds may be formulated and
administrated systemically or locally. Techniques for formulation and administration may be
found in “Remingion’s Pharmaceutical Sciences”, 1990, 18% ed., Mack Publishing Co., Easton,
PA. The administration of a compound according to the present invention can be done in a
variety of ways, including, but not limited to, orally, subcutaneously, intravenously, intranasally,
transdefmally, intraperitoneally, intrammscularly, intrapulmonary, vaginally, rectally, or

infraccularly, perioculary, intraorbitally, intracapsulary, intrasynovially, intracisternally,
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fopically, just fo name a fow. In some instances, for example, in the treatment of wounds and
inflammation, the compound according to the present invention may be directly applied as a
ointment, powder, solution or spray. Topical administration also comprises passive or facilitated

adsorption, preferably through the skin, including skin patches and iontophoresis.

Depending on the route of administration some formulations are particularly advantageous. In
case of administration of the compound to the eye the following formulations are preferred. In
case of local administration, intraocular or periocular injection, local implants, drops and
ointments are preferred. In case of systemic administration, injection and oral administration are
preferred. In case of intraccular injection infravitreal, intracameral or sub-retinal mmjections are
preferred. Periocular injections are selected from group comprising subconjunctival, para/retro
bulbar, juxtascleral, sub-tenual, and others. In the case of local implants specialized sustained-
release devices will be administered intraocular or periocular, to enable a constant, slow release
of compound to the eye (Robinson, 2002, Exp. Eye Res, 74, 303, Gerosld, 2000, 41, 961), other
sustained release systems are microsheres, liposornes, nanoparticles or other polymer matrices
(Bourlais, 1998, Prog. Retin Eye Res. 17, 33). In ozder to improve the stability and
pharmacological properties of the compound for ocular administration, compound could be
modified, as described before, and/or administered in combination with a special formulation,
addition of penetration enhancers, bioadhesives and/or biodegradable polymers (Clark, 2003,
Nature Rev. Drug Discovery, 2, 448; Sasaki, 1999, Crit Rev Ther Drug Carrier Syst., 16, 85;
Kauer, 2002, Drug Dev Ind Pharm., 28, 473; Kimura, 2001, Ophthalmologica, 215, 143). An
example for a sustained release of compound in the eye is the preparation of a dry compound
pellet which will be coated with a silicone layer, after implantation info the eye the

pharmaceutically active compound will be released constantly over a long period of time

(Robinson, 2002, Exp. Eve Res, 74, 309).

In a further aspect the present invention is related to a medicament or a pharmaceutical
composition comprising at least one active compound and at least one pharmaceutically
acceptable carrier, excipient or diluent. As used herein, the active compound is a compound
according to the present invention, a pharmaceutically salt or base thereof or a prodrug thereof, if

not indicated to the contrary.
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For injection, compounds of the inventior may be formulated in aqueous solution, preferably in
physiclogically compatible buffers such as Hank’s solution, Ringer’s selution, or physiologically
saline buffer. For iransmucosal administration, penetranis appropriate to the bamrier to be

permeated are used in the formulation. Such penetrants are generally known in the art.

The use of pharmaceutical acceptable carriers to formulate the compounds according to the
present invention into dosages or pharmaceutical compositions suitable for systemic
administration is within the scope of the present invention. With proper choice of carrier and
suitable manufacturing practice, the compositions of the present invention, in particular those
formulated as solutions, may be administered parenterally, such as by intravenous injection. The
compounds can be readily formulated using pharmaceutically acceptable carriers well known in
the art into dosages suitable for oral administration. Such carriers enable the compounds
according to the present invention to be formulated as tablets, pills, capsules, dragees, liguids,

gels, syrups, slurries, suspensions and the like, for oral ingestion by a subject to be treated.

Compounds according to the present invention or medicaments comprising them, intended to be
administered intracellularly may be admimistered using techniques well known to those of
ordinary skill in the art. For example, such agents may be encapsulated into liposomes, and then
administered as described above. Liposomes are spherical lipid bilayers with aqueous interiors.
All molecules present in an aqueous solution at the time of liposome formation are incorporated
into the aqueous interior. The liposomal contents are both protected from the external
microenvironment and, because liposomes fuse with cell membranes, are efficiently delivered
into the cell cytoplasm. Delivery systems involving liposomes are disclosed in International
Patent Publication No. WO 91/19501, as well as U.S. Patent No. 4,880,635 o Janoff et al. The
publications and patents provide useful descriptions of techniques for liposome drug delivery

and are incorporated by reference herein in their entirety.

Pharmaceutical compositions comprising a compound according to the present invention for
parenteral adrninisiration include aqueous solutions of the active compound(s) in water-soluble
form. Additionally, suspensions of the active compounds may be prepared as appropriate oily
injection suspensions. Suitable fipophilic solvents or vehicles include fatty oils such as sesame
oil or castor oil, or synthetic fatty acid esters, such as ethy! oleate or triglycerides, or lHposomes.
‘Aqueous injection suspensions may contain compounds which increase the viscosity of the

suspension, such as sodium carboxymethyl cellulose, sorbitol, dextran, or the like. Optionally,
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the suspension may also contain suitable stabilizers or agents which increase the solubility of the

compounds to allow for the preparation of highly concentrated solutions.

Pharmaceutical compositions comprising a compound according to the present invention for oral
use can be obtained by combining the active compound(s) with solid excipient, optionally
grinding the resulting mixture, and processing the mixture of granules, after adding suitable

auxiliaries, if desired, to obtain tablets or dragee cores.

Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol,
sorbitol, and the like; cellulose preparations, such as, for example, maize starch wheat starch,
rice starch, potato starch, gelatin, gum tragacanth, methyl celiulose, hydroxypropylmethyl
cellulose, sodium carboxyxhethyl cellulose, polyvinylpyrrolidone (PVP) and the like, as well as
mixtures of any two or more thereof. If desired, disintegrating agents may be added, such as
cross-linked polyvinyl pyrrolidone, agar, alginic acid or a salt thereof such as sodinm alginate,
and the like.

Dragee cores as a pharmaceutical composition comprising a compound according to the present
invention are provided with suitable coatings. For this purpose, concentrated sugar solutions may
be used, which may optionally contain gum arabic, tale, polyvinyl pyrrolidene, carbopol gel,
polyethylene glycol, titanium dioxide, lacquer solutions, suitable organic solvents or solvent
mixtures, and the like. Dyestuffs or pigments may be added to the tablets or dragee coatings for

identification or to characterize different combinations of active compound doses.

Pharmaceutical preparations comprising a compound according io the present invention which
can be used orally include push-fit capsules made of gelatin, as well as soft, sealed capsuies
made of gelatin and a plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain
the active ingredients in admixture with filler such as lactose, binders such as starches and/or
lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the
active compounds may be dissolved or suspended in suitable liquids, such as fatty oils, liquid

paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added.

A "patient" for the purposes of the present invention, i. e, to whom a compound according to the
present invention or a pharmaceutical composition according to the present invention is

administered, includes both humans and other animals and organisms. Thus the compounds,
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pharmaceutical compositions and methods are applicable to or in connection with both human
therapy and veterinary applications including diagnostic(s), diagnostic procedures and methods
as well as staging procedures and methods. For example, the veterinary applications include, but
are not limited to, canine, bovine, feline, porcine, caprine, equine, and ovine animals, as well as
other domesticated animals including reptiles, such as ‘igm»nas, turtles and snakes, birds such as
finches and members of the parrot family, lagomorphs such as rabbits, rodents such as rats, mice,
guinea pigs, monkeys, hamsters, amphibians, fish, and arthropods. Valuable non-domesticated
animals, such as zoo animals, may also be treated. In the preferred embodiment the patient is a

mamrnal, and in the most preferred embodiment the patient is human.

The pharmaceutical composition according to the present invention comprises at least one
compound according to the present invention in & form suitable for administration to a patient.
Preferably, a compound according to the present application is in a water soluble form, such as
being present as a pharmaceutically acceptable salt, which is meant to include both acid and base
addition salts which are also generally referred to herein as pharmaceutically acceptable salts.
"Acid addition salt", and more particularly “pharmaceutically acceptable acid addition salts”
refers to those salts that retain the biological effectiveness of the free bases and that are not
biologically or otherwise undesirable, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such
as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,
succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like.
“Base addition salts” and more particularly "pharmaceutically acceptable base addition salts"
include those derived from inorganic bases such as sodium, potassium, lithium, ammonium,
calcium, magnesium, iron, zinc, copper, manganese, aluminum salts and the like. Particularly
preferred are the ammonium, potassium, sodium, caleium, and magnesium salts. Salts derived
from pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary,
and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic lon exchange resins, sich as isopropylamine, trimethylamine, diethylamine,
triethvlamine, tripropylamine, and ethanclamine. The pharmaceutical comppositions according to
the present invention may also includs one or more of the following: carrier proteins such as
serum albumin; buffers; fillers such as microcrystailine cellulose, lactose, com and other

starches; binding agents; sweeteners and other flavoring agents; coloring agents; and
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polyethyiene glycol. Additives are well known in the art, and are used in a variety of

formulations.

The compounds according to the present invention are, in a further embodiment, administered to
a subject either alons or in a pharmaceutical composition where the compound(s) is mixed with
suitable carrers or excipient(s). In treating a subject, a therapeuticaily effective dose of
compound (i.e. active ingredient} is administered. A therapeutically effective dose refers to that
amount of the active ingredient that produces amelioration of symptoms or a prolongation of

survival of a subject which can be determined by the one skilled in the art doing routine testing.

In an embodiment of the various aspects of the present invention, a compound according to the
present invention is administered together with a further pharmaceutically active compound.
More preferably, such further pharmaceutically active compound is selected from the group
comprising chemotherapeutic agents such as, e. g., 5-fluorouracil, gemcitabine, carboplatin,
paclitaxel, cisplatin, taxol, oxaliplatin, irinotecan and others, agents for anti-hormone therapy
such as, e.g., acetate , tamoxifen and others, agents for photodynamic therapy, agents influencing
the vascular permeability and/or angiogenesis such as, e. g, COX2-inhibitors, NO-synthase
inhibitors, bradykinin receptor antagonists or others, or anti-angiogenic compounds, like
compounds affecting VEGF activity (like VEGF or VEGF-receptor antibodies, soluble VEGF-
receptor fragments, VEGF-receptor-kinase inhibitors), or other agents affecting the action of
angiogenic growth factors. The combination of compounds effecting different steps of
angiogenic pathway or targeting different mechanism, which causes the diseases, could be

beneficial for an optimal treatment of disease

According to the present invention the compounds disclosed herein, referred to as compounds
according to the present invention, may be used as a medicament or for the manufacture of
medicament or in 2 method of treatment of a patient in need thereof. Insofar any of these
compounds constitute a pharmaceutical compound. The use of this kind of compound also

comprises the use of pharmaceutically acceptable derivatives of such compounds.

In addition, the compounds according to the present invention may be transformed upon
application o an organism such as a patient, into the pharmaceutically active compound. Insofar

the compounds according to the present invention may be prodrugs which, however, are
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nevertheless used for the manufacture of the medicaments as disclosed herein given the fact that

at least in the organism they are changed in a form which aliows the desired

It is to be understood that any of the pharmaceutical compositions according to the present

invention may be used for any of the diseases described herein.

The pharmaceutical compositions according to the present invention may be manufactured in a
manner that is known as such, e.g., by means of conventional mixing, dissolving, granulating,
dragee-mixing, levigating, emulsifying, encapsulating, entrapping, lyophilizing, processes, or the

like.

In a further aspect, the present invention is related to the use of the compounds according to the
present invention as a diagnostic means. As used herein, a diegnostic means is the same as a
diagnostic or z diagnostic tool. More preferably, the compounds according to the present

imvention can be used for the manufacture of such diagnostic,

This use of the compounds according to the present invention is particularly based on the fact
that said compounds interact specifically with integrins, more particularly integrin alpha5 betal.
Because of the very restricted expression of alphaSbetal on activated endothelial cell in tumors
and after stimulation with growth factors (Kim, 2000, Am. J. Path, 156, 1345; Collo, 1999, I.

Cell Sc., 112, 569), this molecule is a suitable marker for angiogenesis in pathological

¢onditions,

In preferred embodiments, the compounds according to the present invention are labeled
compounds according to the present invention. The label is preferably a detectable label and
allows the use of the respective compounds particularly in the performance of in vivo imaging
methods such as radionunclide Imaging, positron emission tomography, computerized axial
tomography and magnetic resonance imaging. Most preferably, a radionuclide or a paramagnetic
material is used as a labe} in the aforementioned methods, Additionally the specific interaction of

the compound with the integrin could be also detected ex Vvivo e.g. on isolated cells and in tissues

removed by biopsy.

WO czt, ZHMO COC4) IDO .71 Z
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The problem underlying the present invention is also solved by the technical teaching according

to the attached independent claims. Preferred embodiments thereof may be taken from the

dependent claims.

The invention is now further illustrated by reference to the following figures and examples from

which further advantages, features and embodiments may be taken. It is understood that these

examples are given for purpose of illustration only and not for purpose of limitation. All

references cited herein are incorporated by reference.

Fig. 1

L3

Fig.

Fig. 5

shows 2 reaction scheme for the synthesis of 25,4R-4-carboxymethoxy-2-(pyridin-
2-ylzaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester (1).

shows a reaction scheme for the derivatization of 25,4R,205-3-tert-
hutoxycarbonyi{z- {5-[{tert-butoxycarbonyl-pyridin-2-yl-amino)-methyi]-
pyrrolidin-3-yloxy}-acetyl)-amino}-2-(2,4,6-trimethyl-benzenesul fonylamino)-
propionic acid tert-butyl ester (7). The rest R is specified in table 1.

shows a reaction scheme for the derivatization of 25,4R,205-4-[(2-amino-2-tert-
butoxycarbonyl-ethylcarbamoyl)-methoxy]-2-[ (tert-butoxycarbonyl-pyridin-2-yi-
amino)-methyl}-pyrrolidine-1-carboxylic acid benzyl ester (8). The rest R is
specified mn table 1.

shows a reaction scheme for the synthesis of derivatives of 254R-4-
carboxymethoxy-2-(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid
benzyl ester (I) starting from 2S4R-4-tert-butoxycarbonyimethoxy-2-
hydroxymethyl-pyrrolidine-1-carboxylic acid benzyl ester (3) to give derivatives
of 11. The rest R is specified in table 1.

shows a reaction scheme for the solid phase synthesis employing [28,4R-4-
carboxymethoxy-2-(pyridin-2-ylaminomethyl)-pyirolidine-i-carboxylic acid

ML

benzyl ester (1) to give derivatives of 12. The rest X, X, and R is specified in
table 1.

ru,
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shows a graph indicating the inhibition of K562 cell adhesion to fibronectin
coated microtiter plates expressed as OD 570, using different concentrations of

compound 71 being a compound according to the present invention.

shows a graph iliustrating the effect of compound 5 being a compound according
to the present invention on retinal angiogenesis in newborn rats expressed as

vessel area, more particularly % of total retinal area.

In order that the invention herein described may be more fully understood, the following detailed

description is set forth. As used herein, the following abbreviations are used:

ATDS
AMD
bFGE
Boc
BSA
CDh31
COX
Cpd.

d
DCM
DIC
DIPEA
DMEF
DMSO
DMSZ
EC
ECM
EDTA
ELISA

eq.

FITC

Fmoc

Acquired immunodefficiency syndrome

Age related macular degeneration

Basic fibroblast growth factor

tert.-Buthoxycarbonyl

Bovine serum albulmin

Endothelial cell marker - platelet/endothelial cell adhesion molecule
Cyclooxygenase

Compound

Doublet

Dichloromethan

Diisopropylcarbodiimide

N, N-Diisopropylethylamine

N,N-Dimethylformamide

Dimethylsulfoxid

Deutsche Sammlung von Mikroorganismen und Zellkulturen
Endothelial cells

extracelluiar matrix

ethylenediaminetetra-acetate

Enzyme-linked immunosorbent assay

equivalent(s)

Fragment of constant region of human immunoglobuline G)
Fluorescein isothiccyanate

9-Fluorenylmethyloxycarbonyl
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h Hour
HBTU  O-(Benzotriazol-1-y1)-1,1,3,3-tetramethyluronium-Hexafluorophosphat

Hepes N-2-Hydrox yethyipiperazine-N'-2-ethanesulfonic acid
HIV Human immuno-deficiency virus

HPLC  high-pressure Hquid chromatography

HRP Horseradish peroxidase

LC/MS  Liquid chromatography-mass spectrometry

m Multiples

Me Methyl

MES 2-(N-Morpholino}-ethanesulfonic acid
min Minute(n)

mL Milliliter

MTBE  Methyl-tert-buthyl ether

NMR nuclear magnetic resonance

NO Nitric oxide

0D Optical density

PBS Phosphate buffered saline

PMA Phorbol 12-myristate 13-acetate

PDR Diabetic retinopathy

PVP polyvinylpyrrolidone

PDGF Flatelet derived growth factor

PIDA Iodbenzol-diacetate

RGD Arginine-glycine-aspartate

RPE Retinal pigment epithelium

RPMI Medium developed at Roswell Park Memorial Institute

RT Room temperature
5 Singulett

‘Bu tert-Butyl

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TIBS Tributhylsilane

TMEB 3.3.5.5 -tetramethylethylenediamine
Tris Tris(thydroxymethyl)-aminomethane
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--]trinmethyl benzenesul f onyl am no) - ProPyl car banpov1l- net hoxvl-2- 1 1
4- (1] 2- Car boxy-2-(2,4,6- trinethyl- Wnzeuesul fonyl am no) - et hy1] -

| met hyl - car banoyl | - net hoxy) - 2- (pyridi n-2-yl am nomet hyl ) -

pyrrolidine-l-carboxylic acid .!benzyl ester i (pyridin-2-ylamnonethyl)-
pyrrolidine-I-carboxylic acid benzyl eihgr

TRITC  Tetramethylrhodamine isothiocyanate
VEGF  Vascular endothelial growth factor

The foliowing materials in methods were used to in the described examples.

Solvents:

Solvents were used in the assigned quality without further purification.

Acetonitril (Gradient grade, I.T. Baker); dichlormethan (for synthesis, Merck Eurolab);
diethylether (for synthesis, Merck Eurolab); N,N-dimethylformamide (LLAB, Merck Eurolab);
dioxan (for synthesis, Aldrich); methanol (for synthesis, Merck Eurolab).

Water:
Milli-Q Plus, Millipore, demineralized.

Chemicals:

Were purchased from Advanced ChemTech (Bamberg, Deutschland), Sigma-Aldrich-Fluka
(Deisenhofen, Deutschland), Bachem (Heidelberg, Deutschland), J.T. Baker (Phillipsburg,
USA), Lancaster (Mihlheim/Main, Deutschland), Merck Eurolab (Darmstadt, Deutschiand),
Neosystem (Strassburg, Frankreich), Novabiochem (Bad Soden, Deutschland, ab 2003 Merck
Biosciences, Darmstadt, Deutschland) und Acros (Geel, Belgien, Vertriebsgesellschaft Fisher
Scientific GmbH, Schwerte, Deutschiand), Peptech (Cambridge, MA, USA), Synthetech
{Albany, OR, USA), Pharmacore (High Point, NC, USA), Anaspec {San Jose, CA, USA) and
used in the assigned quality without further purification.

Plastic ware for biochemical assays were purchased from Greiner Bio-one (Germany), Nunc

(Nalge Europe Ltd)
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Example I: 28,4R-4-carboxymethoxy-2-(pyridin-2-yiaminomethyl)-pyrrolidine-1-

carboxylic acid benzyl ester (1)
The synthesis of the title compound is depicted in Fig. 1

a) Synthesis of 25,4R-4-tert-butoxycarbonylmethoxy-pyrrolidine-1,2-dicarboxylic acid I-
benzyl ester 2-methyl ester (2)

O O
©/\O/LLN (mio/-‘(ok 2

Vs
o}

4.5g (120 mmol) of NaH (60 % in. paraffin) were suspended under Ar in 50 mL of absolute THF
and cooled down to 0°C. 16.8g (60 mmol} of Z-Hyp-OMe, dissolved in 100 mI of-absolute
THF, were added slowly to the reaction mixture and stirred for 30min at 0°C. 41 mL (278 mmol)
of tert-butyl bromoacetate were added to the suspension and the reaction mixture was heated up
to 55°C stirred for 12h, After addition of 7.5 mL of THF/H;O (1:1), the reaction mixture was
dried with NaySO; and the precipitate was filtered off. The solvent was removed at the
evaporator and the crude reaction mixture was taken up in 200 mL of MeOH. The paraffin oil
was removed. After evaporation of the solvent the crude product was chromatographed on silica

gel using ethyl acetate/hexane.

Yield 12.91g (77 %). NMR-'H (DMSO-dg): & = 7.42-7.24 (m, 5H), 5.09 (s, 2H), 4.96 (d, 1H, J =
9.6), 431 (dt, 1H, J = 16.1, 7.8), 4.18 (m, 1H), 3.65 (s, 2H), 3.54 (s, 3H), 3.54 (dt, 1, J= 4.4,
11.7), 2.37 (m, 1H), 2.00 (m, 1H), 1.42 (s, 9H). NMR-"C (DMSO-ds) (partial signal doubling
due Cbz-rotameres): & = 172.6 (Cq), 1723 (Cg), 169.4 (Cy), 1541 (Cp), 153.5 (Cy), 136.7
(Ca),136.5 (Cy), 128.5 (CH), 128.4 (CH), 128.3 (CH), 127.9 (CH), 127.8 (CH), 127.5 (CH),
127.3 (CH), 80.8 (Cy), 77.63 (CHy), 76.8 (CHa), 69.2 (CH), 66.2 (CHy), 66.2 (CHy), 57.7 (CH),
57.3 (CHy), 52.2 (CHy), 52.0 (CED), 5.18 (CH), 35.8 (CHy), 34.9 (CHy), 27.7 (CH;). LCMS: m/z:

394.5 [M].



Nro 410 71 En H Lc: inH colnH 72 Even nore preferred conpounds
according to the prnsent invention are those nentioned in any of the tables
herein and those further disclosed and/or characterized in the exanpl es.
The present inventors have surprisingly found that the conpounds according
to the present invention are particularly suitable to interact with
integrins, nore particularly with |nteqb n al phaSbetal which is al so
referred to herein as al phabbetal. VVthout wi shing to be bound by any

CompoundsDace ot BT o0k net Bl CERE RV ERC P bt & PR R ng

a centraIm@@ﬁ@h&b@@ﬁ&ﬂﬁ&y@ﬂﬁpesented by Din formula (1) and a total of
three radii energing there from nanely the radius X-A the radius Z-G and
t he radi us Y-B, provides for this effect. Also, this class of compounds is

advant ageous |n o] fa |t has a rather sinple core structure provi ded by
t he heter , respectively, ring as represented by D of
formula ( (ggﬁ% that thls rather flexible desimconfers to the
conmpounds accord ng to the present invention the ability to specifically

interact with thé&integrin, typically reflected in a |ow I C50 val ue. The
conmpounds according to the present invention seemto be particularly

's"al 5o ks eHeIpy A B TEER o i R b BRERRE SR b UEN G

i nventi onvsh odviednmsxa&lh&aimﬂm wvdry paribhoiotthd&he raomprmumds;e preftercdiply naght hndot her
W thout WPSHTHG: 08" BEBBLAGEY Ay Erb - CRE g AT st Fad R E R 9sBEE: ng
in a synexgtst a@tmmdmxtrh{medtmm immndﬂemgmbﬁcamﬁdmmbmjm abe orgdnindaveowishe
an be B aet TREOr BB UHarT OIS PHRGARFIE! act i on of any mol ecul ¢
with integins usually requires a basic and acidic noiety present in said
bresent igaE Fsnobyr SaFae ERGEITAT 1t 2B ey Pl Gel Y aiPounds
accor di ng. t3ont, henps.es eNLHj), BNk, QH)&;:I@U szomal B§D, 0T, 281)) adiSors: RnvRahi ch
broper t1 6 BIMAEL GABBLIER (b hBhE P OB G AL Ao o gt S ekl i ty
towards ths, iﬁﬂ@i}gpﬁﬁﬁm}n fzwt@m yzm (oﬁmtzm@!m m"ooywq?,cm mzpba@ed in

t he p05|t|on of

net abol i €CB)ab #i(€3), 6FRChaks 5%7 K@Htﬂu §6 %-(@H@)aﬁi ?rﬁ@gﬂaé? 7 ek 5(?&&%%%{ PY-€
group(s) (&fr,t Be4dcH,£95 bRCALOIRY e BaSENS: m/z: 366.4 [M'].

c) Synthesis of 2S5,4R-4-tert-butoxyearbonylmethoxy-2-{(tert-butoxycarbonyl-pyridin-2-yl-
amino)-methyl]-pyrrolidine-1-carboxylic acid benzyl ester (4)

o /’—40
SRS
. 2(3; 4

N

s Boe
L w

7.2z (19.8 mmol} of 3 and 44 mL (317 mmol) of NEt; were dissolved in 300 mL of
DCM/DMSG (vfv = 3/1) and cooled to 0°C. 47.3g (297 .2 mmol) of SOs-pyridine-complex were
added and the reaction mixture was stirred for 40mm. DCM was removed at the evaporator and

the crude reaction mixture was poured into 500 mL of ethyl acetate. The organic layer was



functional groups like guanidim _ anaidine or aromatic nitrogen containing
het erocycles are wdely used as interaction partners. The term "basic"
refers in so far to a functional group which 73 is positively charged
under physiol ogi c conditions. However, also non-charged functional groups
i ke am d or urea serve this requirenment. The farther design of this radius
may be taken fromthe overall disclosure of the present application. The
acidic radius Y-B bears usually a carbo%Vlic acid and interacts with netal
ions, which are |ncor§erated in_the protein structure. Esters, such as
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o eor i n ORERT Soprry e O Hidh RERHHA e HasB e & sbff sfoitered f o
t he car baxytbiethegmaup. O her brorsosters for the carboxylrc group are known
to the ones skilled in the art. Thus the conpounds according to the present
invention also conprise those conmpounds where the carboxylic group is
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st rai ght (@Hﬁr 8. al0HD, @#@(@ﬁz)ﬁdrﬂ &ith}, g 71(E6m, (Efés)tIcCMSm/c aﬁ%drim oms and
branched al kyl groups containing fromthree to six carbon atons. It should
be understood that any conbination termusing an "al k" or "al kyl" prefix
refers t@) anaS_mgbes'accmfdi ri‘té‘%4%@07@4&%@){&@?@&&1&@@ryla:ﬁin«':‘raétkg&}-ﬁmdﬁdme-1-

exanpl e, xy", "alkylthio" refer to al kyl groups |inked
\r?é&d}h% aérﬁ%enz%/% estg x&

to a seco ra-an o gen or sul fur atonr "Allcanoyl" refers to an

al kyl group Irnked to a carbonyl group (0=0). "Substituted alkyl" refers to
al kyl groups straight or branched further bearing one or nore substituents.
One subSr pent Lal so ne B8S nono-substituted and nore substitutents nean
poly sub utedN NS, uId e understood that any conbi nation termusing a
"substituted aI " pré?rx efers to anal ogs according to the above
definition @ubstrtuted al kyl". For exanple, a termsuch as "substituted
allcylaryl™ fers to substituted al kyl group linlced.to an aryl group.

Additionally, it is within the present invention that the term al ky,
particularly in the branched enbodi nent, al so conprises enbodinents wher e

the brang nehed [ h | i.near or

br anched (?b Ft(gc?\%?&%@e t erer@ dmc(’:ll{’%%}]@%(a fgraga %/ncl)“kc"ta he li‘ foogl SRR HGe of
an aIkyIT@¢aﬂp@ﬁa&sdﬂmnmédi&bowemnﬁpmmdnhtbuﬁmpaﬂnMWaﬁaﬂm&nﬂk@anvOSWE
substrtu%fg ﬁkﬁﬁ(Fd cycl oal kyl groups are saturated cycloallcyl groups,
nore par cﬁ?ar Hose contai ning fromthree to ei ght carbon atons, and
even nore preferably three to six carbon atons. "Substituted cycloallcyl"
refers to cycloallcyl groups further bearing one or nore substituents.
"Mono-unsaturated cycloallcyl" refers to cycloallcyl containing one double
bond or one triple bond. "Poly-unsaturated cycloal kyl" refers to cycl oal kyl
containing at |east two double bonds or two triple bonds O a conbination



76 The teim "heterocyclyl"” refers to a stable 5 to 8 nenbered, preferably
5 or 6 nenbered nonocyclic or 8 to 11 nenbered bicyclic heterocycle radical
whi ch nmay be either saturated or unsaturated, and is non-aromatic. Each

het er ocycl e consists of carbon aton(s) and froml to 4 heteroatons sel ected
fromthe group consisting of nitrogen, oxygen and sul fur. The heterocycle
may be attached by any atom of the cycl whi ch preferably results in the
creation of a stable structure. Preferred heterocycle radicals as used
herein include, for exanple, pyrrolinyl, pyrrolidinyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, norpholinyl, thlonDrphollnyI pyranyl ,
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heterocy rou urther "bearing _one or nore substituents. The terns
heterocj@HwLi39ﬂ§éﬂek%ﬁ$ym&'%ﬁd3ﬂgﬂyl , when associated with another
noi ety, unless otherw se specified, shall have the sanme neani ng as given
above. For exanple, "aroyl" refers to phenyl or naphthyl linked to a
carbonyl group (C=0). Each aryl or heteroaryl unless otherw se specified
i ncl udes L ti r fullyHydrog t -6 -
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and sul fur and the quatem zed form of any basic nitrogen sul foxide,

sul fone, nitrong, N-oxide. As used herein, the wording "and any derivative
of each JJL as contained in a recitation of a group of conpounds,
means t hag ny of t¥fe c ound can be present as a derivative. Such
derivative can bB&Tany rlvatlve di scl osed herein and is nore preferably
any derivatiwe specified’in connegion with said conpounds and group of
conpounds, @E;Eectlvelymmhn is also within the 77 present invention that
any substitution of awmy{ce
position, preferably anyp
chem cally stable conmpoun
a range of length such as e.

found can be attached to said conpound at any
Igion which allows the formation of a

used herein a wording defining the Emts of
"froml to 5" means any integer froml to

5, i, e. 1, 2, 3, 4 and 5. In other words, any range defined by two
i ntegers epr|C|tIy mentioned IS neant to co any, | er def nji ng
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or ol SO CorlT R ks P chiS he BREILBT b HELRID AS1uBURSL LU by Hptm sl S0
within the present Tnvention that any substitutent may in turn

subst i t upedudswaadissiietd nfent of AF§raod ptlmsct fﬂtjéb af @omr’fmmwemﬁfh@vaﬁq@mhu ch
i's substiptut C I mhlch may either be
dlfferenP%%‘%FﬁQﬁ%xU&ﬂﬂ?ﬁ%$g%%%?%%&%ﬁ#p be s ‘ected fromany of the
groups, noieties and substltuents dlsclosed herei n. However, the

substitu re he,.gro [o]1 o] AS y -
al koxy, ﬁg%%%%ﬁ%l @96?b§¥%§? ero yC bc?)%ryFEQEéE§F%é$§Q%ﬂy@y OY§
hal ogen, g8k, |7f94l{@rtﬁtmi, hyAl,, 7.9 Lmlbﬂétgbty? 35 ¢y arad, A 7. ah(as,, bavetl, 1), and @b,

s&??ﬁyl ?ﬁﬁk 95§y€$§% sﬂlﬁg%%@u%hqg“?%@aﬂgég 8@1: Idu}t](éd% ?se]1 9b€ﬂ 'r%ebIS‘? 't he

af or em?n!zﬂprmls S30%hi BHRILS. (sThils 2appk] 8E).pr.ed énatiy mét& tIm:aBDede} 5=
heterocylic, aryl, heteroaryl and aryloxy. It is also preferred t hat al koxy
and nercapto are those of a lower alkyl group. It is to be acl now edged
that any of the definition provided herein also applies to any substituent.
As used herein in connection with an enbodi nent of the various aspects of
the present invention the term"each and i ndependently selected froma
group” or "are independently fromeach other selected fromthe group”
refers to two or nore atons, groups, substituents, npieties or whatsoever



In a preferred enbodi nrent the conpound according to the present invention
conprises a label and is also referred to herein as a | abel ed conpound
according to the present invention. By a "labeled conpound according to the
present invention"” herein is nmeant a conpound according to the present
invention that has at | east one elenent, isotope or chem cal conpound
attached to enable the detection of the conpound or the conpound bound to a
target such as an integrin In general, 0dbel s as used herein, may be taken
fromany of the following classes: a) isotopic |abels, which are preferably
radi oact i VB . DECHe@dy ([Captl6pasTy)i Ml ullighg 3pdrEaghet i(Contidses (@), 13b)¢ Kihay

attenuati I n imted
Fo ant 1 boea a8 E 0T AaHE Tadounys b 0y int: bocee o wrhboe

pr ot ei ns Q) s bCBi 65, Or(Canj;ttmb@gHepﬁuﬁo@tsz), @).0 ¢6Hgx, €d,5 (CHa), 20.3 (CHa).
cherni | um cent 54¢ inescent or fluorescent |abels; e) enzyne substrates
or enzynes; nﬁ/f§ 0 r’ | abel s conpl exi ng detectable ions such as
hexahi sti di ne sequence. The | abels nay be incorporated into the conpound at
any position using well known nethods, which 80 are selected, in part,
based on the chem cal nature of the conpound and the |abel. Mre preferred
| abel s i ntdaugae 3-.‘4CSy!i]tBQHS 15N 13¢h 4 bBos-iq2- {ﬁrtdrttﬂdt@mmﬁagrl 1 eheksriasuai-e
wel |l known in the art. eC|fgcaII bou d |.abel &d conpound coul d be

det ected by using P‘H‘ZWQ?BH? geny |%“?)a% grdtteBtcrthony hsgiviy,

positron em ssi on L@RYLARDMHhEPIPIL S batttyeatb oty iR ARNYmiHs) MRgnaL.i C
i magi ng resonance nethods. The specifically bound | abel ed conpound coul d be

al so detected usi ngyrERlidipsrbrearbaylispoifebiBaesteff@r ein, fol | owi ng t he
adm nistration isolated cells or tissue probes are obtained fromthe
i ndividual and the integrin bound conpound will be detected in these

pr obes. |ver the | abel ed conpound coul d be applied to the

i sol at edh/lugj orit sosue probes after obtaining the probes fromthe

i ndi vi dual's Th NM-/c binding of the |abeled conpound to the integrin
coul d be det d dlrectWy or vig the |label noiety by radioactivity,
quorescenc untne BOC|nnunolog|cal or enzymatic reactions. For
exanpl e, the npound k¥ectly coupled to an enzynme substrate, i.e.

| abel ed with an enzyne

with the enzynme via an chropopenic, fluorescent or |um nescent reaction, or
the | abel could be recogni zed\by an other nolecule |ike antibody which is
conjugated to an enzyne |i ke horseradi sh peroxi dase, al kaline phosphat ase,
bet a- gal act osi dase and others, are well known in the art. In a further
enbodi nebg (¥Thenfusi)t biel ayoprepayed & axztnaﬂgelt eb7a0(7est yamdPr 6f 85-akimyino-2HB4,6-

t ar get ed ety is a pharnmac ut|ca t i C

t ar get ed By f?ﬁﬁe%%ﬁﬁ%ﬁh ?Hﬂﬁamfémﬁﬁé%ﬁﬁg %F%%ﬁgéﬁggﬁﬂgleﬂ¥%€bétte of
action vita mqu ﬁimmb])toe‘rm}?E’EAanerefdzstsbneectﬁnﬁ@uﬂdoﬁmm g girtad fohe.5pr eeent
invention.wth the |n e nDre fera ha5bet al . meptione
above, LT EhVEL I By S o e SiE] et VGRETEL P T Byt e

t ar get edadeitepeE @fg%hicﬂaﬁ@ kg taedactemmﬁ HeurgeOVRHCONRAE NaOUsdidtion! @Xdingith
radlonucll gih%ihenntherapeutl harnaceuticah%é active proteins |ike

ant i bodi ¥& TS SBRFPR B STevAs at B AR | eI PonEi e Pgs ggken up

gent her apenir, Ve abRiie TOF. b 7RO 8P S:m M6 € BREGT,O1 A8 PDMAP & JENREA! A¥er 3
appllcable to any further nD|et{%descr|bed herein, the attachnment of the

cheni cal 448 RpBHHCAPSHREP Agliat 82 o3 anmol) pGeeP bR and aftrre] oy tltitfeﬁonﬁbl ety
i's achi eved: &y AuE & BLAS),0%HBsRE mtmtydc‘f& 145, SR &%ﬁ%&g ﬁeﬂ?ot oup
conpri si ng covalent bi ndi n non-coval ent bi ndi ng. For exanpl e ere

phar mac etEPAIT &t the erude pivruqt svag taispn v BxI08 ndloofsitled atataie. Hae otpapio laydswas
accor di Nfrehed WGPLERERE NaIVENLLONCTIbBGOMRERY, AoUkd, RADGSBRELTI GA1 Y
to the integln al phab et which I's poor |y expressed qguiescen

vascul atmgweyedogitthe icgmowt@faﬁ”hdi yrudp pegubtat sdcloemaogigitise loh afilice gdel ssingnethyinor s
and aftef.. eh@%&%t'on with growh factors. Therefore 81 this conplex
shoul d bin y to activated endothelial cells, which are synptomatic for
di sorders connected w th angiogenesis, kill these cells exclusively and
stops consequently the pathol ogi cal angi ogenesis. In a preferred enbodi nent
the further noiety is a delivery noiety. Such delivery noiety is any agent
which is suitable to inprove the stability, solubility and pharnacokinetic
properties of the conpound to optim ze the bioavailability after

adm ni stration. Therefore, the conpound shows inproved properties through
the noiety itself or in conbination with a particular fourtulation. For
exanple, the addition of a fluorine group to the nolecule increases the
solubility in polyfluorated vehicles and inproves the bioavailability of

{Esgte whi ch could be detected after incubation
¢



84 a pathol ogical condition associated with ang,iogenesis |nhibition of
angi ogenesi s neans al so the reduction of the ambunt of newy forned bl ood
vessels in a tissue in the presence of the conpound according to the
present invention conpared to the tissue in the absence of this conpound
Met hods' for determ ning the anount of bIood vessel formation in a tissue
are described in the exanple and are known in the art. The conpounds
accordi ng to the present i nvention can 8 characterized by the I C50 val ue,

whi ch i f | T th
|nhfbt:§n ! re f%@ﬁi%gﬁﬁﬁkﬁgﬁaﬁf %&7(H§ebgcfl3ﬁcﬁg?%g§%nf%%@$ﬁ¥ﬁgrin
and the nDM(tDHEfJ&-FSGﬂ 71segaredy. of (b, fB'I—E) wﬂetgrm 788, mat eg;rgmsz(%t QH?UQI@M y
al phaSbet a but for _determnin ectivit onpound

St nor (e GEITA R CarrHe- S Gati TR (B 2o Ga Lt M oy wp% etleqaa%tly(dﬁegﬁsfa
mor e than. Q- tpbpl zaslﬂ(sn@HF Noeferabl yg@ (ﬂftOQH oi g |(50‘QQ s \@@igumftz@“c
|ntegr|ndgi\£§a5beta I n conpari son to he ot inte r|ns ounds

accordin G-He: prekdnt (Qqh\ﬂéﬁt@ &w- é?%z @%et@t%%)t Ui ). t147. arGCHBttlé@ril n
thus inteeferist wiif ehe (@Hndtm férH)t h@? b retcegrm 4 R, 'w%ftéﬂ R %é@b' y

such ligand'is exgresse in acel | ul ar trix tiss e or

cel | sur8adé.(CPhsl.g i §0. "b(@qg' 76'?6 @ﬂzbﬁéét(pb& Qi’fg (%)cﬁﬁﬁ)ﬁﬂﬁdéb 8€CLd7 /g to
th t, t
T e T

al pha5 bet al so err to as pha5beta 1" écu
enV|ronn@ﬂﬁﬂﬁﬁér%cwﬁeméoﬁﬁbﬁﬁﬂ§ according to the present inventlon are
active in terns.of integin inhibition and as conpounds for the treatnent of
a disease. Integrins are crucial in nediating a nunber of biological
processes, mhereby particularly integin al pha5 betal is an integin strongly

SZtS ﬁg: g;iﬁga angi o r%’ene%%gg% us’edse' %’igléﬁm%{t%ﬁ%? Lq%%ggééfﬁ%ﬁtgg‘@g’@tﬁg@%ﬂ s any

angi ogenesi s whic f‘pylrsi!mﬁtd’é-smixmj—mdthyii}pmslmlméﬁ~ﬂngy}9;g:e@®8dxﬁinbpz—@]2j/,6-
angi ogenesi s whic ease.or condition ich is different
froma desired coﬁ e‘é"tenF%'é P?lf'?]&ﬁ) QY?FBWISQF‘%ST“%@@W Q&/

Addi tionally alpha5betal is also strongly associated with ot her processes
based on patl ical mgration and proliferation of cells. However, the
node of actlgﬁiSEch conpounds according to the present invention is not
limted to coﬁpetltl e inhibition of the binding of an integrin and its
Ilgand aeo d accordlng to the present invention can al so change
t he bln char ;E%thcs of the integin to the ligand and, optionally
al so vice versa, p¥ t hrough a different nechani sm such as an

al l osteric mechani sm’ which either the integrin or the ligand is
changed so as to nodul a the 85 interaction between the integrin and a
ligartd thereof. Finally, in principle, the conpounds according to the
present invention can al so induce agonistic effects on integrins

(Hunphri 2 ds_Phar macol ence, ny..of these
situatio Ie?sg & Lg QO?E%PTB’P?I VAL Iglweég digs t%%?éfﬂ@r%f%qpf%&tq &pd Wit h
regar d tma Ph eiﬁ)il/m segboaf ware adﬂtacEgmb meaaﬂttdz I@ix.lfllr@ and sfihereat: Hﬁﬁ@béﬂh@r%sfmgf t he
particu e i ng...nD ctlon t an integrin associate

e at o0 A HREE o P B e PRreEb b i o Rein, Hy PeleoRes, ssent

i nvent i ehrangdodrinled be siticd edusihl ey Ddceted/NEOEI On of angi ogenesi s or

i nduction of agonistic effects on integrins, as used herein. The term
integrin associated state is preferably any of the diseases disclosed

herein. vigavwen hHer4op NMﬁI‘H (@M@J&@OE L4127 (4Bl YT ) 09 209 B ?fzt’/' é‘zu(%zgﬁh of

al pha5 betal in tissues, ans and cells, respectively 4d pear ance
of pat hdtdide Hit: énér%sg'fe@?e@il H)t he2 &@nﬁéuﬁ‘dé YatebrdiBrg. {19), Bi9e-Ji2ese ),

| nvent | amscanper Used, b8y (Dot re2bTENL s Of ¢ qag%e@%,ofg Of = iyav 9l ¥] Rgovar i ous
ti ssues and organs, res t|ve : ch t s conprise ocur |ss

such as 2Hpness (& OEDMIMENC @rdek Be 5306 (Cod.hies6j T0{Ch, 3 54BACHe b Saeﬂ‘gs,
Furt her ) S t u St i one
Fur her 18 35eg1 1 #(ELITR Aol eoyts 4 NUEE IRl SpURBRRTdR L hebone
pref er aBIUf/ SusEd 3403 (Geh 8212 Eat ﬁﬁﬁt(cﬁﬁ & atsal, 6. Sr(élﬁzhdﬁﬁt(ﬁﬁzjaﬁ\w ae), sebat ed
macul ar degeneration, as an exanple for diseases related to ocul ar tissues,
preferably age rel ated macul ar degeneration by neovascul ari zation, for the
treatment of skin diseases such as hemangi ona and i nflammatory di seases
fromthe group conprising psoriasis, gingivitis, arthritic conditions such
as rheumatoid arthritis and osteoarthritis, inflamuatory bowel diseases,

ul cerative colitis, Crohn's disease, and others. It will be acknow edged by
the ones skilled in the art that sonme of the diseases can be grouped into
different categories. In so far, the categorization presented is not



In a preferred enbodi nent the infectious is selected fromthe group
conprising fungal, viral, bacterial and parasite infection. Fungal

i nfections contenplated for treatnment using the conpounds and net hods
according to the present invention include system c fungal infections,

der mat ophyt oses and fungal infections of the genito-urinary tract. Fungal

i nfections, preferably system c fungal infections, include those caused by
Hi st opl asma, Cocci di oi des, Ctyptococcu§%JBIastonyces Par acocci di oi des,
Aspergillus, Nocardia, Sporothrrx Rhi zopu Absi di a, Micor, Fbrnndendrunt
Phi al ophd€H), R (§BEpSHUdCERR 35 AKEHNETS ( Hs) Be? fetophi it EChnf Bet (e 30vc! ude

t hose ca Li.c Tri chophyt on, Epi der nophyt on, Candi da,
PityrospgéggtEéﬁgipﬁﬁﬁﬁgﬁggyghngal di sorders of the genito-urinary tract

i nclude infections caused by Candi da, Ctyptococcus, Asp ergillus,
Zygonycodoi des, and the like. Infection by such organisns causes a w de
variety of disorders such as ringworm thrush or candidiasis, San Joaquin
fever or Bahlpeys:f essestheats obasiddWdohiZ-osiing-2-Giltdintdytardodyistiagenbamoyl)-

par acocei o onycos, EeRsyanEEEFRRGRRES R dainr)-HARRR BRI Eovsatiping, |

di sease, Lobo's diseabsxylicehidbeagiester (Or onobl ast onycosi s, nycetomn, and
the like. These infections can be particularly serious, and even fatal, in
patients with a depressed i mune system such as organ transplant recipients
and persons witif acquireg i munodefficiency syndrome (AIDS). Insofar

pati ent o QJ eaﬁ/ be treated using the inhibitors according to the

present imventio per'sons with AIDS, particularly those suffering from
any of the |nfect|o pseases défscribed herein. In a farther embodiment

t he bacteri Ntecti oAdis selected fromthe group conprising infections
caused by b NG am positive and Gram negative bacteria, including

i nfections caused by Staphyl ococcus, Costridium Streptococcus,
Ent er ococcus, Dipl ococcus, Henophilus, Neisseria, Erysipelothricosis,
Li steriaz.sBagé.ib wanolpal mqiré;aredsm cgehpla, 1, BSeigabile himaol) K 65S$i &l 2-(9H-

Ent er obact er, rratia, Pr teus an el | Pr ovi denci Yer 'n
Carphy | oB4EES GBI A aP S PEPRRGAGE - D] GIEki e (B3 EPOTACHIE Ve
like. |na8i preherres oripdi mertA thige biselwediial4oinl @EDMP aauseal for Steat

vari ety of diseases. Said disorders re sel ect ed, ers, fromthe
group ORI SPIREERRR Jh6 AP HCD! Y38 TPRS! “H??éﬁ?%?%mﬁgﬁtﬁwgﬁmn P OFASEAE FRy er |

toxic s hﬁ%oo%mdff%ﬁ@t adBsd. Oftdi dr ki 1BRRA vigickirSoteDRTIR EAteRd NJHTE) Sdheadtr
brucellis, Lyme diséase, gastroenteritis, tuberculosis, cholera, tetanus

and buborileriqs gekvith 38:90y anddthEnveahBaticmaned e ayepRaies. The gudq Feggtion
| nf ecti OfyINE:RALL 'ug W 8 by &F uididb Thef §§t%3@a %@ﬁ@f BYoc)0, Y6 npel @6t ed

fromthe group conprising retrovirus, loma virus, Epstein-Barr,
Her pes vimmud) ofHeldadi andg .25 (1a€4 ma@bv%f)m%yereradﬁ%éﬁfzalm #L(1QO [RRIBICEUTS ] C
encephal F [ 84419 ol a
Vi rus an%kkh.%ﬁgéhggfﬁgggﬁﬁz 15@9%(2%%§%ﬁﬁ%§?ﬂthe Eé%ggé?g%?%Fg%%ggn i's
sel ect edadditiomat h2h grroup teoppriusi dge selvet ap memevsd b thelpyapugiphangsbmerude

Lei shmanj a ri.chinel. i t.odes
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Pl asnmodi NaHGEO; End diaGeivdutichériclowitio Biah): @od Grediohgnit wastrb@oyrdes Erteviaprratot.i on

f hi, bi dth I
o U Mo LAl MR D0, 00 LA D S R TROLalyclsgitoes, | nvol v o o

proliferative disorders in ocular trssues such as proliferative

o of | 1 or S0 Bt ¥is BTN P4 T BT [ CAbPELL BRCRAOTREAE: GRBIBMENRR si ng

fibroticaghcsandeiredReel Bl abtx)m térhgerdrirbI THel se1v@hiSdsdemoved ahil BeQShde reddfion
di sease may al so be a non- neo%é?strc cel | @%olrf rative disorder which is

sel ect ed MW YA &2KGR O 3R MEAPF | SF RIS G TLeH) S8 PF Sisrplvelrwisdrmpysd BHeni gn
prostati ﬁle@l&%ﬁt&oﬁﬂé’emwgm knha® Etlr S atbiErepiied @n fsildos Okl Qsink 60l HeiSGAexane.
formation, scleroderma, psoriasis, tissue repair and wound healing.

Fi brotic drsorders which may be treated using the conpounds accordrng to

the presenty Sé‘é/ﬁgt(t@‘%) We@%ﬁs@emﬁ @@‘i‘%&d aed.fme 4, n@p%arrometﬁt
overprolr eration of non-cancerous | ast s. her eof |nclude

fi br onyaBgh.d,55 . BFedi=sS - 4o rié (Fari e’t:ﬂ faFr)r 93%37&3@% Gﬂbpahol(édd ilHopatH 4.5

pul mronary, and pericardial fibrosis and the |ike, cardiac fibromas,

fi bronmuscul ar hyperpl asia, restenosis, atherosclerosis, fibronyositis, and
the like. In a further enbodi nent the conpounds according to the present

i nvention can be used as agonistic effectors on lute-grin thus pronoting
neovascul ari sati on. Accordingly, the conpounds accordrng to the present




Toxicity and therapeutic efficacy of a conpound can be determ ned by

st andard pharnmaceutical procedures in cell culture or experinental aninals.
Cell culture assays and ani mal studies can be used to determ ne the LD50
(the dose lethal to 50 % of a population) and the Easo (the dose

t herapeutically effective in 50 % of a popul ation). The dose ratio between
toxic and therapeutic effects is the tgggapeutlc i ndex, which can be
expressed as the rati o LD50/ ED50. Cowp ds which exhibit large therapeutic

i ndices are preferred. The_ data t el | [ ys and
ani mal  st’udli ggstﬁ"ﬁ% B HHdet2¢ a“’f]&% é??’ aﬁg%@ @‘eﬁg’ffags@ éag@ffﬂé ngg'f or
use i n hymenso.ofe;vies ags, maﬂem) ww @mnlmhusr/r(mngﬂ) deﬂe@dmg 1%%‘ ).
varlety of fagtors osaeform

i o ¥ kAR AP Gt BRI obRe OFe SRR SEES dra ki () dFEBASE,
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i nventi on, her apeut i cal ectiv nitia
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i nhi bition of integiin bindi'ng or ce adhesi on dose can then

f or nul at €dHin42A(EEY, FoHETH), 3%5éﬁﬁﬂeV@M§ @ﬁr@@i dg concentration range in
pl asma or ot her conpartnents such as, e.g., vitreous hunor, synovial |iquid
or other, that includes the 1C50 as determ ned in binding assays. Such
information can be used to nore accurately determ ne useful doses in humans

ipLe, "LOPHa Y, PralBhadiP R0 "o AT e A e BRI ek

woul d know how to lwtck}mhﬂmnybpyrwixmzﬁsd{aepna)mleilhyljmfrmbdua@ijym}—acetyl}
adm ni stration due t.0 it r d f nct i nd. t he. I|k
Conversely, the at%‘%’ﬁaﬁ'%gi %ﬁﬂlﬁel& i% 8““?’ g‘af?‘“oi F%&g eustmdt r eatbr%ﬁﬁt to

hi gher levels if t&er¢hi nical response Were not adequate (precl udi ng
toxicity). The magnitude of an adm nistered dose in the managenent of the
di sorder of interest will vary with the severity of the condition to be

t r eat ed, Swttirly tfhemr GubtReshf aﬁnim&zsﬂ@%ﬁi[mmbuangcatmyn@zk{é [(tEhéuseverbdnyl- of

t he condltlon y, .for ex | e,..be eval uat t ndar d

pr ognost?:’eﬂ‘d&/%ﬁ' ‘Wﬁ’n??&yﬂ]gﬁ@mh&’&r?’[ FeFyH ‘I‘cﬁég }%& db%%}/fﬁfféaldose f requency
wll al S&uyareyumﬁ@mdj@répaom@emageﬁ bb@d)ési\éﬁ‘l(‘@h&s, p@fded &5 RANSHCOf vidias

i ndi vi dual . patient. Typ| , the dose w be betmeen about 0. 0001-100
my/ kg of IBTAGvaReRgeRS VFe W%S%BWC%QWDQS/@ES(?I}OWP #'® concentrations for
ot her conpartnents. About 0.001 ng to about 50 ng will preferably be
admnistered to a child, and betmeen 0.01 ng and about 1000 ng w ||

pr ef er abl B¢ Bectigmselmstiesogns Fign2adul t . A program conparabl e to t hat

di scussed above nmay be used in veterinary medicine. The exact dose w |l
depend on the disorder to be treated and will be ascertainable by one

ski | | ed FmtoepleAart usi ng known techni ques Depending on the specific

condi ti oSy, ggo%&ﬁmﬁ %Fl 7ya§g>§é}>afe9rmse 1e MBYn ¢ of10 mlg%ﬁgl)aa‘f‘%mm were

adm ni str at system ca l ocal l'y echni ques or formilation an

admi ni stdissolved imdf0 é of S and codetioljCoh 0% Rhwk vﬁ&lé@ta—il?dmc@@rlénbselvpd 1990,
le ed., V& Lon of ound
accor d| ng toﬁgk%}%&’e rg?%%&%?%ﬁg%daﬁé hl@%rﬁgﬂwl a var %?’O%ftm\%g%%}q}%’

i ncl udi e ditenhets tamveed: tho evmoadwmndwlﬁwwmmywmemﬂded/mnﬁmm pf

i ntrana Yaall er nal | ot toneal I muscul a
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i nt r aor hirbdaldkt yas pmiﬁeﬁ@aﬁﬁ!ﬂ(amd wasrﬁa'eas@tmd\nsmg IA)CN/Hm raci stemally, 93
topically, just to nane a few. In sone instances, for exanple, in the
treatment of wounds and inflanmati on, the conpound according to the present
i nventi grosyayl the directly applied as a ointnent, povvder solution or spray.

Topi cal dn1 i ati SO conpr.i.ses passive ci.litated adsorption,
pr ef er ald Rb@&]% ‘ﬁéogkﬁ*ﬁ PISPREE i€ *’dnlgﬁl nmﬁaf%@ 3R dPnelh o6 PR 4 giets
Dependi raﬁss@me& heB{)@HILﬁDQM a7 MhSbl at OON-B eFBCNOE, MMdsalvtons26 fLRATIdg Ul arly
advant ageous.  In case of adm nistration.of the congound to the eye the
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fol | owi METF AW 200 Sied dpre2ihrtetBEr 8 SqLHEnt Fed THROVED @iafoe SHmORIST 8L G,

i ntraocyl@fe SHbaReN HE YR bR ONTRAOGEE: 4R ABESEemELART ARG RELALPRNT S
are preferred. In case of system c administration, injection and oral

adm nistration are preferred. In case of i ntraocul ar i njection
intravitreal, intracanmeral or sub-retinal injections are preferred.
Periocul ar injections are selected from group conprising subconjunctival,
paral/retro bul bar, juxtascleral, sub-tenual, and others. In the case of

| ocal inplants specialized sustained-rel ease devices wll be adm nistered



adm ni stered, includes both humans and ot her animals and organi sns. Thus

t he conpounds, 96 pharnaceutical conpositions and net hods are applicable
to or in connection with both human therapy and veterinary applications

i ncl udi ng di agnostic(s), diagnostic procedures and nethods as well as
stagi'ng procedures and net hods. For exanple, the veterinary applications
include, but are not limted to, canine,bovine, feline, porcine, caprine,
equine, and ovine aninmals, as well as other donesticated ani mals including
reptil es, refldGdl AShd SUBEESY. tthtéfctdde rdng | a3..Linghes,and
nenbers of the(garrot famly, Iaggnnrpﬁ%ﬂg%ﬁﬁeggy?ggg%¥§QMS%'%%f%“%uéﬁgas
rats, m ea pigs, nonkeys, hansters, anphibians, fish, and
arthropods Valuable non- donmesti cated ani mal s, such as zoo aninmals, my
also be treated. In the preferred enbodi nment t he patient is a mamual, and
in the nd¥eloppldf:erred enbodi nent the patient is human. The pharmaceuti cal
conposi ti a t t enti.o s at ne
conpoundIgggoggﬁﬁgh$%ﬁ)ﬁ%fg%%%g%§§?h$% |d% |ﬁﬁgngﬂ@ﬁgg3??%%Pg%§%ﬁg”wwe
adni ni st rdsspiged {058 patDEnt 0.057 ertmmtatbltty, BJaRGmripmbmda aried ktd BigrddordrNeh at

present such as, being present as a
phar nmac e%tgfttll: a yéog‘%g e‘%?g a% gw% a%tet{]e \Aﬁaipélﬁ § angré‘g}ﬁ Wﬁﬁhﬁﬂ & G%O%ﬁieéé? d°&nd
base addintli ohl'8Al Aﬁew@h at tvoar tem@bmmregtaa esladdt yvak eér@ctvre@dt the eRPbREdY. BB crude

phar mace I salts. "Aci.d addit | t and nore

parti cul §}4 E&&%é)rng %Xﬁ%g?la{} XeeEpraty %&%Q@Gm on salts" refers to
those salts that retain the biological effectiveness of the free bases and
that are not biologically or otherw se undesirable, formed with inorganic
aci ds such as hydrochloric acid, hydrobromc acid, sulfuric acid, nitric

aci d, phisphpli® ®incthesind dfh@&i,4}i$ﬁls-§-l{1ﬁ[p§ﬂéﬂ3ﬂi£ce%§5$!§yr§diﬁﬁ rfg&n&&ﬁﬁ&ﬁg?c' d,

propionic acid, glycolic acid, oxalic acid l'eic ac

mal oni ¢ aci d, sucéj?/ ﬁT"é’dgtf?" HIOWL%WIW@} A-CAdrtrimethylhengencsyonyiamigiol.

benzoi ¢ acid, cinpaspiéridGLid.(s)mandelic acid, nethanesul fonic acid,

ethanesulfonlc acid, p-toluenesul fonic aC|d salicylic acid and the Iike.
"Base addition salts and nore particularly "pharmaceutically acceptable

base add#tton salts” include those derived frominorgani c bases such as

sodi um asgium lithium amonium calcium nagnesium iron, zinc,
copper, mangangsSe..al ym numsalts and the like. Particularly preferred are
t he anmoni um 853p@n1 sodium calcium and magnesiumsalts. Salts

derived fr armaceyti cal | y acceptabl e organi ¢ non-toxi c bases include
salts of @i;ﬁary, sec! @ggry, and tertiary am nes, substituted am nes

i ncl udi ng rfurally,O cUt#i ng substituted am nes, cyclic amnes and basic
i on exchange resins, s i sopropyl am ne, trlnethylarnlne

di et hyl at ni ne, triethyl , tripropylam ne, and et hanol anm ne. The
pharmaceutical conpositionsyaccording to the present invention may al so

i nclude one or nore of the followi ng: carrier proteins such as serum
al bum n; buffers; fillers such as rnicrocrystalline cellulose, |actose,

corn an®rovdiA earches 6): bt5gdg g@omgﬁtﬂio@hoflsw\@@t ’ﬁlﬁﬁf @|Og@%1961?§f DEIL@M%&@Q
agents; r ent n et hyl ene glyco ives are wel
known |%%‘#Qm{P?3agﬁ@‘§F%?ﬁ§%ao ﬁpg‘%é %@Iﬁ%ﬂﬁﬁﬁd@méﬁgﬁiﬁhﬁﬂﬁﬂﬁmbunds

accor di nigfotié, difelpt &5 el mlNOEPCIOW A Rded Eh@stfrtéﬁtf&e;!h &faeodh \Uﬁﬁ&
adm ni stere ei ther atone or in a pharnaceutical® conp &%ltlon

t
where t ﬁ%’n&ge OE?%HSS 6 Sé’ivﬁf*&‘@%ﬁ KR FEdstl itheagyiapoteter pie3d mk of Epramta(iée)d In
treating ﬁtﬁ&:ﬂm e§8bduct Aﬁb@ﬁﬁ&@%ﬁdr&%kﬂp\éraﬁfré %téo\f\%ntd@?sl Ie]%&%e%oag’%?und élgxgyrr ef ers

active &g gredient) is adninistered herapeutica S8

to that JAnHUAt P@#Htfﬁﬁsa%ﬁ%m%@m@ms f‘rﬂttaetdlpﬁdatdmgé\ﬁl\aﬁp:I)| oration of
synptonms or a prolongation of survival of a subject which can be determn ned
by the one skllled in the art doing routine testing. In an enbodi nent of
the var F5is S4sPadPE “ofThieaippr B¥EH (PMSOEdn) =8. @fb(rpbmmij m;;:@r:)gum tQ the

present 3j; t 4Oy | B B t ceutically
et ve mecr sy e 2oy or nor ot ERARITE, Al Bshal MhLotie Barry ot bve
conmpountfl: 8- @é%@ﬁédl $3f GnPih e 2§rieich i (sl Hy I@MQmpt}m)empgytng agers:s such
as, e. g, fggqrouraC|l gencti t abi ne, carboplatin, paclitaxel, cisplatin,
taxol oxal i plati'n, irinotecan and others, agents for ant i - hor mone t her apy
such as, e.g., acetate , tanoxifen and others; agents for phot odynam c
therapy, agents influencing the vascular perneability and/ or angi ogenesis
such as, e. g., COX2-inhibitors, NO synthase inhibitors, bradykinin
receptor antagonists or others, or anti-angi ogenic conpounds, |ike
conpounds affecting VEGF activity (like VEGF or VEG-receptor antibodies,
sol ubl e VEGFreceptor fragnents, VEGE-receptor-Ilcinase inhibitors), or other



The problemunderlying the present invention is also solved by the

techni cal teaching according to the attached i ndependent clains. Preferred
enbodi ments thereof may be taken fromthe dependent clains. The invention
is now further illustrated by reference to the follow ng figures and

exanpl es fromwhich further advantages, features and enbodi nents may be
taken. It is understood that these exanp]l es are given for purpose of
illustration only and not for purpose o inmtation. All references cited
herein are incorporated by reference. Fig. 1shows a reaction schene for the
synt hesi s of 25, 4R-4-car boxyr net hoxy-2-(pyridin-

2- yl ani noes tye)ackydwied ded ithe adoRR DO [r61086i dbs B0 [ '

2shows a reacti Qg ds_cher‘rg!e for the (fgri vaét_i zati onc'thg)]La %%e%%hg(gg&%),ﬁugﬁgm 0

but oxycar FoffyPeqded g aple hareip sep ks SaMSEASH- - pyri di n- 2-yI - ani no) - net hyl ] -
pyrrolidin-3-yl oxy}-acetyl)-am no]-2-(2,4,6-trinethyl-benzenesul fonyl am no)
- propionic acid tert-butyl ester (7). The rest Ris specified in table I.
shows a reaction scheme for the derivatization of -

28, 4R, 205 Ambdid 8 AR &it-8lul,- but oxycarb hy | 8¢ my.1).-nmet hoxyl -2-[(te
rt-but oxycar b%nyl - pyri di%\a?fglyl - am%o) - @?ﬁﬁﬁ%ﬂ@i{“ﬁ@?ﬁéﬂ)@g ?’S’&w"i‘%}'aci d
benzyl ester (8). W&?élcﬁézﬁmﬂl}@e@pmi2f-i(@@lt-buﬁm&@rboﬁbd—pﬁrigin-zl-yhmOa-

reaction schene fog, . i s i vatives, of , 4R- 4-
car boxymet hoxy- 2- ( p;i{’l{}@i %glgkﬁg%f ﬁggr?ggﬁgﬁ 3&%%)}%/“?[3} ‘fsgﬁrﬁ - | -carboxylic acid
benzyl ester (I) starting from 2S, 4R-4-tert-but oxycarbonyl net hoxy- 2-

by oy il i e SR RO BSL PN B Al LG

derivatives of 11 ecl

react i on bstoiErrebdngl-pyriven-g ollieckiphastylymtivésins- lerboayiicgid RzARsér 18), as
car boxy Rk mf i din-2-vl am.nor.aet hyl ) - ral i di ne-1-carboxylic acid
benzyl g? %%rg?%{f% to Eﬁ gké&aoé? %ﬁ‘\?/%‘f%‘\'}eés‘fhe(’ﬁo%‘?}e %éwr“é acgapdingso the dolgevying

speci fi egdterolsabl e 1. 100 Fig. 6shows a graph indicating the inhibition of
1(562 cell adhesion to fibronectin coated mcrotiter plates expressed as OD
570, using different concentrations of conpound 71 being a conpound

accor di nght eattha speesanthévv@mig an. Fi g. 7shows a graph illustrating the

ef fect of conpound 5 being a conmpound according to the present invention on
retinal ang,togenesis in newborn rats expressed as vessel area, nore
parti cul BuokogoPAof total retinal area. In order that the invention herein

descri bed. may re fully understood, the foll ow ng detail ed description

is set f g5r {nﬁ.(ﬁ'ﬁg 1{10%‘%?1}1%% éra?fé 1$ R ©OPP b)) obBIEA atei dissslvad én A8l of

Al DSAc qUDCBHanddasnA0RS i & E0CY.0YNHhRAIBf R Jr 18688 4 efation
bFG:BasinB%ngr obl ast growth factor Boctert - But hé%@%oﬁ%ﬁwﬁgkﬁgﬁﬁg Osffalr um

al bul m Tesrvadded and stimed foririader slowglyavastesy tnwotelpahtuge The adivegi on
mol ecul ewldRes 60N MNIRRABSRior and 300 mL of TFA were added to the crude product, After 4h at

room temperature the solvent was removed at the evaporator. The crude product was purified by
HPILC and was freeze dried using ACN/H,O.

Protocol B

15 mg (0.0318 mmol) of 8 and 16 mL (0.0954 mmol) of DIPEA were dissolved in 300 mL
DCM. 0.0954 mmo! OCN-R or SCN-R, dissolved in 200 mL of DCM, were added and stirred
for 2 at 40°C. The solvent was removed at the evaporator and 300 mL of TFA were added to
the crude product. After 4h at room temperaturs the solvent was removed at the evaporator. The

crude product was purified by HPLC and was freeze dried using ACN/H,O.



Cpd. Conpound Doubl et DCWMVDi chl or onet han DI CDi i sopr opyl car bodi i m de DI PEA

| NT, N- Dl i sopropyl et hyl ami ne M ffN, N-D net hyl f ot wam de DMSO Di net hyl sul foxi d
DMSZ Deut sch Samm ung von M| a-oorgani smen und Zel |i adt uren ECEndot hel i al
cell s ECvextracel lular matrix EDTAet hyl enedi am netetra-acetate ELISA
Enzyme-1i nked i mmunosor bent assay eq.equi val ent(s) FcFragnment of constant
regi on of human i nrnunogl obuline GL FI TCElI uorescein isothi ocyanate

Froc9- Fl uor enyl net hyl oxycar bonyl 101 r | EBTUO- (B enzo triazol -

-y1)-1,1, ,g;te rarne thyluro ni umH ex afl uorophosphat
HepesN- 2- r%%éethylpiperazine-N—2-ethanesquonic acid HD/ Human

i Muno- defs eige0mp 1 ¥ infrtis]) HPBGB&HQE 1AL €8 9U$ £ ninh U bHDUE O RREO BN in 500 mL

HRPHor ser r OXi ui d ch t ogr.aphy- nass spectronetr
Mul ti pl eﬁmt()ﬁg q%ﬁ%{ r-R or ILR gvere adds stmgsdaile‘ IyZh at 40°C. pl“he solvent wag
removed at the evaporator and 300 mL of TFA were added to the crude product. The crude

product was pﬁriﬁed by HPLC and was freeze dried using ACN/HLO0.

Kxample 9: Synthesis of 28,4R,205-4-[(2-benzenesulfonylamino-2-carboxy-
ethylcarbamoyl)-methoxy]-2-(pyridin-2-ylaminomethyD-pyrrolidine-1-
carboxylic acid benzyl ester (10)

Tt

Protocol A (see example 8): 15 mg (0.0318 mmol) of 8 and 16 mL (0.0954 mmol} of DIPEA
were dissolved in 300 mL DCM and cooled down to 0°C. 16.8 mg (0.0954 mmol) of
benzenesulfony! chloride, dissolved in 200 mL of DCM, were added and stirred for 2h under
slowly warm up to room temperature. The solvent was removed at the evaporator and to the
crude product were added to 300 mL of TFA. After 4h at room temperature the solvent was

removed at the evaporator. The crude product was purified by HPLC and was freeze dried using
ACN/MH20.

Yield 10.7 mg (46 %, TFA-salt). NMR-'H (DMSO-dg): § = 8.25 (s, broad, 1H), 8.18 (4, 1H, J=
8.3), 7.98-7.67 (m, SH), 7.67-7.48 (m, 4H), 7.35 (m, 6H), 7.02 (dm, 1H, J=8.3), 6.81 (tm, 1H, J
=5.9), 5.08 (s, 1H), 4.10 (m, 3H), 3.95-3.34 (m, 6H), 3.14 (m, 1H), 2.17 (m, 1H), 1.91 (m, 15).
LCMS: m/z: 612.5 [M'].

It is to be acknowledged that according to the protocol described herein any of the compounds

66 to 128 as specified in Table 1 herein, can be synthesized.



MVES2- ( N- Mor phol i no) - et hanesul fonic acid mnMnute(n) MIliliter

MIBEMet hyl -t ert-but hyl ether NVRnucl ear magnetic resonance NONitric oxide
ODOpti cal density PBSPhosphate buffered saline PVAPhorbol 12-nyristate
13-acet ate PDRDi abetic retinopathy PVPpol yvinyl pyrrolidone PDGFPI at el et
derived growm h factor PI DAl odbenzol -di acet ate RGDArgi ni ne-gl yci ne-aspartate
RPERet i nal pignent epithelium RPM Medi um devel oped at Roswel | Park Menori al
I nstitute RTRoom tenperature Singulett 1M#Hutert-Butyl 11 ATrifl uoroacetic
acid THYTet rahydrofuran TIBSTributhylsilane TMB3 .3 .5 .5 '-t etrameth

yl et hyl enegimsioii 0 STnihesis oSdenivdtioespf bet hyl ) - ani nomet hane 102 TRTTC
Tet ranet hyl r hodam ne i sot hi ocyanate VEG-Vascul ar endot helial growh factor

Fig. 4 shows a reaction scheme for the synthesis of derivatives of 25,4R-4-carboxymethoxy-2-
(pyridin-2-ylaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester (1) starting from 25,4R-4~
tert-butoxycarbonylmethoxy-2-hydroxymethyl-pyirolidine-1-carboxylic acid benzyl ester (2} to
give derivatives of 11, The syntheses of the derivatives of 11 were performed using a modified

protocol (without utilizing Boc-protection groups) from the synthesis of 4, 1 and 5 and purified
by HPLC.

It is to be acknowledged that according to the protocol described herein any of the compounds

129 — 148 as specified in Table 1 herein, can be synthesized.

Example 11: Solid phase synthesis of derivatives of 12

Fig. 5 shows a .reaction scheme for the solid phase synthesis employing [254R-4-
carboxymethoxy-2-(pyridin-2-vlaminomethyl)-pyrrolidine-1-carboxylic acid benzyl ester (1) to
give derivatives of 12. The derivatives of 12 were synthesized by standard solid phase peptide

synthesis using trithyl-resin and purified by HPLC.

It is to be acknowledged that according to the protocol described herein any of the compounds

149 — 157 as specified in Table 1 herein, can be synthesized.

It is also possible to use derivatives of the staring materials 1, 3,8and 7in example 6, 8, 10 and
11 to give other derivatives of the described compounds in table 1, using the described protocols.
These minor changes in the staring materials 1, 3, 8 and 7 can be preformed by any person

skilled in the art, more particularly by any organic chemist,



The followng materials in nmethods were used to in the described exanples.
Sol vents: Solvents were used in the assigned quality w thout further
purification. Acetonitril (G adient grade, J.T. Baker); dichlornmethan (for
synt hesis, Merck Eurol ab); diethylether (for synthesis, Merck Eurolab);

N, N- di et hyI formam de (LAB, Merck Eurol ab); di oxan (for synt hesi s,

Al drich); nethanol (for synthesis, MerclksEurolab). Water: MI1i-Q Plus,

M I 1ipore, dernineralized. Chem cals: Wre pur chased from Advanced ChenTech

(Banber g, £ReMpRaR! ebsics BIP:R iGN Fhb kamp Rl ENNOT en,  Deut schil and) ,
Bachem ( Hei derer g, De%ltcsch andr l. ?ﬁBakerﬁ%a}ﬂl 1 psbur g, USA), Lancaster

(M i hl hei i Mai n, Deutschl and), I\/brck Eurol ab (Darnstadt, Deutschl and),

Neosysteny(ﬁtcml%gégt&b lgtngﬁag i ch), Novabi ochem (Bad Soden, Deutschl and,
ab 2003 Merck”Bi oscl ence mstadt Deut schl and) m d Acros (GCeel,

Bel g,ien, Vertriebsgesellschaft Fi sher Scientific GrbH, Schwerte,

Deut schl het h USA
Ph;nﬁ;co?ggp ﬁ%ﬁ&ﬁ%ﬁ%&%@g& b%%ﬁmr%/ﬁggpe%?gﬁ% e é\lﬁs%‘]%éﬁnﬁfu@% Yin
t he assi gillitignadd bipdingt bb intedrior tchélre post kitvat hgnmd M dst irGegn@l ehk Ofptimal
o ee™ CBheaRatR HELMILENAAS] oA A5h B8 WEal SRR MW e
2S, 4R- 4- cantrosyies ng’che ehipini ctjxtm251gﬁaamm©fﬁﬁ‘bhyrl JartPyt stk ds AP -shrdies Wcre
car boxyl i tl.e conpound is

n ester (1 SIS of the
depi ct ed p%rt@ e% A §¥e§ FPREGE é %‘f’ gf‘fl %@F&?%éﬂdﬁwfﬁﬁiﬁl Rigsey Ty r r ol
di ne- 1, 2 pdht@mdmmhﬂuﬁedMldSﬂeﬁrﬂ&mzmlus %&@Mid@&hﬁﬂ)bw%§ e bdhiting uﬂmﬁﬂor( 120
nmol ) of NaH %II n paraﬁqﬁ%ﬁg@rg sui;rgp g’@d under Ar in 50 nL of
absol ut e “fHE° ﬁrﬁ g8 ksi98 4% THRHGIPPIng flespripgp phed(AS 0 value.
di ssol ved |n 100 nmL of absolute 11-W were added slowy to the reaction
m'xture rre or 30m n at 278 _nmmol ) of tert-buty
br onpace %xfé? Encga’f&@?ilef@ PRE %‘E%ﬁé‘?ﬁlsé éi(%’ﬁa»tfl"@nf’%‘%?cﬂ?fﬁrﬁaﬁblmmme (WD
heat ed umldseleﬁ&g Birinstaed Geffiank? The ﬁftégﬁﬂ a%gﬁﬁe‘taq rbx&£ceﬁu1§r Bmbd vl 'flfs{dét

ate was

(1:1), the reaction mxture was he precipit

filtered BFesse@dyrifehes G\%ﬁgrﬂ?f‘éﬁﬁ\&@% tha H%Ce%@péﬁ%ﬁﬁbrlﬂfaﬁmsm&;émmbaweand
react i Onaphabiee WAS pkakaRd W Drd0od et Obhrod ! ‘?}epzﬁ%ﬁfé bhd aBhAmiRs

removed. After evaporation of the solvent the cr

chr omat o%ﬁ%@a&ﬁo@iaﬁ%@%@dﬁ% Natheylandsd et at e/ hexane Yield 12.91g (77
%. NVR-IH (DVBO-d6): 8= 7.42-7.24 (m 511), 5.09 (s, 2H), 4.96 (d, 111, J=
9.6), 4.31 (dt, 11-L J 16.1, 7.8), 4.18 (m 111), 3.65 (s, 2H), 3.54 (s,
3H), 3. 54l (amhaShetal - Erémnemnmdmgass@ 37 (m 1H), 2.00 (m 1H), 1.42 (s,
911). NWR-13C (DVBO-d6) (partial signal doubling due Cbz-rotanexes): 5 =

172.6 (ng 172.3 (Cg), 169.4 (Cg), 154.1 (Cg), 153.5 (Cg), 136.7
(Cq) , 136F15ropRetinl wes grh(thmlc@@nwg b@f@r mmm@a@j” 3 BN, pi2%) 8nf CH) ,
66.
18

ARG e MR X
(CH) , 5at8°@0&|@§r dig4rding BERPstind BolitieiChiRYes wefMpashed 2 tin@Q4vil Hubker 1 (A94M
28, 4R 4. e PG B30 BN DO MO PR A U ol M sblocing
car boxyltuffend th BQAMIP%G er% (13Yeen20) for 1 hour at room temperature. After washing the
blocked plates (3 times) with buffer 1, integrin (50 1L} and cither inhibitor (serial dilution in
buffer 1) or buffer 1 (50 pL) were added to the wells and incubated for one hour at RT, Plates
were then washed (3 times) with buffer 1 and incubated with 100 pL of anti-human-Fc-HRP
antibody conjugate (Sigma-Aldrich, Taufkirchen, Germany) in buffer 1 for 1 hour at RT. After
additional washing steps (3 times) with buffer 1 50 ul of HRP substrate solution TMB
{(Seramun, Germany) were added to the wells. Colour development was stopped after 3-5
minutes with 50 L IM H,S80,. The developed colour was measured at 450nm and analyzed as

described above,



OH 5g (12.71 mmol) of 2 were dissolved in 70 naL of MeOH and 10. 08g
(266.91 mmol) of NaBH4 were added in small portions over a period of 6h.
The reaction m xture was stirred over night and the sol vent was renoved at
t he evaporator. The crude reaction m xture was taken up in 150 nL of ethyl
acetate and extracted with saturated NaHCO3 and NaC solution. The organic
| ayer was dried over Na2SO4 and the sol vent was renoved at the evaporator.
Yield 2.85g (58 %. NWMR-1H (DMSO-d6): $i& 7.40-7.28 (in, 5H), 5.05 (s,

211), 4.73 (m 111), 4.13 (m 111), 3.97 (s, 211), 3.84 (m 111), 3.60-3.29
(in, 411)1.2%i0hetsn biddidd assdy 41(s, 911). NWR 3C (DMSO cl16) (partial signal
doubling due to Cbz-rotaneres): 5 = 169.4 (Cq), 154.2 (CO 137.0 (Cq),
128.3 (CH), 127.7 (CH, 127.5 (CH), 127.4 (CH), 127.4 (CH), 80.7 (Cs), 77.6
(CH2), 77.9166HNbet:687.4 (CH), 65.9 (CH2), 65.7 (CH2), 66.2 (CH2), 61.2 -
(CH2), 59.7 (CH), 57.8 (CH2), 57.2 (CH2), 52.4(CH2), 52.0 (CH2), 27.7
(C113). LCGWS: nilz: 366.4 [ML, c)Synthesis of

2S, 4R- 4- t\ﬁ%n&b&h%ﬁé&ﬁfu@é&“«)ﬂ%@&i@@éMm?fethl%rirﬁvbw g@@c@rsbﬂwk\raﬁﬂdgcbu%? a¥d -
rrolidine-|-carboxylic acid benzyl ester (4) nC OINnio

th
gm goégr ?C%@e Wl%w%)ode/@e%FmNWZP -ImEsTraHsest plage oNet Bt ¢°di 456 diggrding 300
L of DCMDOMEDNE \sbNition Blafk) u%?éjwﬁé?l@li e0kih& W vfferd0 (d28%1 3080 B9V ¥, Bo

S03- pyri di ne- cmggl ex were added and the reaction mxture was stirred for

40mi n. Motbd! me/mlh BS54y apbhlatkst vilhid 0F hé beoking tnéact3i %P intiliSe was
pour ed i pti0500, c}%r £hdiy bt z%&ﬁtt&hd?eratﬂa%ﬁér%h& LAVRECIORS ate%@?ﬁfﬁéé Lagt ed

wth H20, saturate sol ut1on organi c ried
over Na28aferandntegrin @mhavbﬂrw ey Ly entbsiddr abibithre(senzd gdtmnon buffd:rel)@r breféer 1

ol ) of () Ak Ere Mo R o Bty s ine B fbe W0 Phopl B et 620 7°
After 30m11¢8)29’1t21@uq7f£88 @id rinwibyted fwitkia BH( @\cl)fmbetaﬁdmnbo&m@hhmm&acBDon
was sti r%@o%cl e %ﬂ V\ﬁ, glg ‘%‘Eeg&gralt taFET I\F}Mew.a%h Et\mizetsiwgla E)e grEIll 2

m xture drive he precrp At e Was
sol vent msbatehmzeldhcalr mtﬁelC@v;aIpetcanwy amboﬁpe(amr deseFmtcb@ngm XKighe Wmas

t ak 5 1 f 0) 20. and
ke UBy B0 L Bl ARSI oL ity B8R, Ao PO e L BOE 0L 20, o
(19. 8 m’rﬁM)B (Berd{rBan 0)20 adied td he wtlls( Eo&uﬂﬁﬁle}opﬁfenm%ﬁoyﬁﬁ%fﬁddédmamés

ti j : ti d h. Aft f th t at th
cvapor at B PhATCRIFES 3 dlt 8tvelager PR SOPSISHon St P SRIGer SmpeL: hy!
acet ate/ fimxane. Yield 5.17g (51 %9. NWVR-114 (DMSO- d6): a = 8 29 (dd, 114,
J= 3.9, 13.2), 7.70 (t, 1H, J= 7.3), 7.46 (dd, 111, J= 4. a4, 7.8), 7.39-7.23

(in, 511), 7.10 (dd, 111,1=4.9, 7.3), 5.05-4.84 (m 211), 4.25-4.04(m 4H),
3.94 (s, Iﬂija)fha%e‘ﬂéb (t, 111,1= 12.2), 3.21 (dd. 111, J= 4.9, 11.7), 1.92

(m 211) 3 (s, 9H), 1.40 (s, 314), NWR-13C (DVsO d6) (partial signal
doubl i ng due toCbz-rotaneres): = 169.3 (Cl), 160.1 (CO 154.1 (CO 153.6
(Ca), 147111%!1&@@ Was]-glzutgi Q\@i')ooatmb&f& mM 23 @Oﬁ C:’;LS]‘}HM %d@ 2%6 131?:5 4
(CH. 120 80.7 (OO, 80.6 (GO 8 . 77.0

(CH). eecozteé@l@ 50 JeTa’wﬂ (tcdsﬁzl)c Ing g I(I@'H)Ozp Blatey otmth 514" {x@azc}xscamngzthq cH2)
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,Nlz: 542.4 Synt hesi sof
25, 4R- 4-Thf 2 trmxs@;o BSAOmpd ibttickeRwith 488 Ab rivincm;ag Yuffeer (B G Bditnia-FBS 0.1 %
car boxyl I r ved in
St of SoBRGh T e ERRembihurd e Mol e (Bl oBlnls BBFD N
renoved latintepen elphpdeat dR5 ang apd eitigariokebiprrdsuret diketionf inaedfier dr EEGhMSITng 0 5M

(s, brodd g0 BO1 s Teh s %@%ﬂé@@fﬂﬁa@%(@l’%ﬂ%

7. 02- 6. TBvdes20)2dbuffer DPS5 (i) wtd)addd! B 3hetvOB ahdinc@iddd, fodorRAo(Sat I2H)
3.74-3.34 (m 4H), 2.20 (m 1H), 1.92 (m 1H). NWVR-13C (DMSO d6) (parti al
signal doubling due Cbz-rotaneres): 8 = 171.5 .(Cq), 171.3 (CO 154.9 ((Cq),

154.5 ( Gdtes &Bid. the Ga3hed FR1iBed)GAYL bBH 27206 GRJubatdBGith 569?41) of FdSaihal s,

120 ¢ (Crod T i T by s a4 sl

g SH? : Cagd Orcubkibd 5. Wbuf G}hm 50 51, s&cc(n@lz@)anmﬁiy&mﬁgdadse }ﬁ@ zongmez 8iofth) &CHZ)

Syt hos Etr B e dGl S B b s et £ oy P substretesoluion
benzenesul f onyl am no) - et hyl car banoyl | - met hoxy} - 2- (Pyri di n- 2-
yl am noi net hyl ) - pyrrolidi ne-1-carboxylic acid benzyl ester (5)



17 nmg (0.04 innol) of 1 as prepared in exanple 1, 14 ng (0.0409 nmmol) of
38-3-am no-2-(2,4,6- trinethyl-benzenesul fonyl am no) - propi onic acid
tert-butyl ester, 20 ng (0.0409 nmol) of HBT1J and 16 niL (0.12 nmol) of

Dl PEA .were dissolved in 2 nL of DMF and stirred for 2h. The sol vent was
renoved at the evaporator and the crude product was purified by HPLC. The
product was dissolved in 2 niL of TEA and stirred for 2h at room
tenperature After evaporation of the TEA % he crude product was freeze dried
usi ng A 0. Y| eI 14. 4 rrg (47 % TEA—saIt) NTVR-111 (DVBSO-d6): 5 a= 8.59
(s, br oad Vtﬁere 449 3@ thy) wells. §alqug devileparent 1Ry ptopredrefic (3-5 sifuteh=
5.8), 7.3With%0 Q@d{ S8H)rhe devlopt® colDi:QRE, 96
(s, 2H), 6 92- émm (m ?)1[1 509 (s, 2H) ,m%%dztt%%%%%%%sﬁ%mﬁd

br oad, 2H? 9v8. 88-3.35 (m 811) 2.52 (s, 611), 2.22 (s, 311), 1.89 (m IH)
NMR-13C (DVMSO-d6): S= 107 171.2 (CO 169.2 (C4), 153.3 (CO 141.3 (CQ
138.4 ( 136.7 (CO 134.5 (CO, 131.4 (CH), 128.4 (CFl), 127.8 (CH),
127.5 mié @alzﬂﬂrb@éﬁ%wow%mngamyz (CH2), 67.5 (CH2), 66.4 (CH2), 66.1
(CH2), 55.0 (CH), 54.3 (CH) 51.6 (CH2), 44.0 (CH2), 22.5 (CE13), 20.3
(C143). LCMB: miz: 654.6 [M. Exanple 3: Synthesis of

123, 14R, J0biuegep -wappdifutndt Wiy rentipe drsnyis oM NACHs,t 34 M INHECHE0 2819658 lhd ony |
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i et i ienant ARt s ecly ST Bbleaar o T e elimsa oy (7
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| ayer wagrexphact rs@ At N C it mmd:bNaHgmLm Nﬁ@I MU 190,

Na2SO4 awgséh ‘SN%LCU%Q t%?%bwﬁfoagﬁ g ‘ik]? eva or at or. éIj'ﬁe cr%é(%ifgaﬁgt%lgn

m xture YPULE OFey 12""“757‘5 Xi8s werartbn waghed (3
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0.92 4 oc0 nd M.e
( Bocg) (20P &e ’”" gfﬁ %%ﬁfrlr Hﬂf%rRéAﬁateTW@f% Hashen (3 Vibmes) @ﬁ@v@dfeat?a @Iﬁe
evapor at ﬁfcul&a‘ﬂéﬁ fdiel Edud 20T 0AWIC kedb@dary %ﬁﬁbd‘tﬁ{aﬁtﬂrrég’& e ég{glaf:éithyél el&lat e.

The orgagw% l,ayer was extracted with satur |on
dried wi PH 2 SBF AHHQREVEBING S/PS (hidmesd wotlidm it 3 66, EL@\f &F5t eubetrate Q‘dilﬁaomr ude
product weE Qﬂﬁb%r@%lﬁ@té?@hesw & 108
Vield 3.11 % . NVR-1H ( DVBO- 4 bﬂ Ttk dg%l&%“fg{ Q’ﬁiﬁgﬁeﬁ% geg(%é““ﬁe)s
7.75-7. 6YifE 2114‘51 2504 Jhg fievelpped cqleurswg)meam%amsmznm*na@m 84 dgscrited 03
(dd, 1H gphs 5.3, 7.8), 4.99-4.82 (m 211), 4.18 (m 211), 4.08 (m 211),
3.82 (s, 211), 3.75 (m 211), 3.51 (dd, 114, J.=12.2, 21.9), 3.21 (dd,
1E1, J = 4.4, 11.2), 2.54 (s, 611), 2,06 (m 211), 1.92 (m 2H), 1.39 (s,

21E1 1 1?&81(é§u 69, 2 166 162. 2
(01)? 153. 5 (clff?‘)]f Jt%%‘éé}%ﬁ(%% b g@%&& °§’ef£§1 E“é%lb‘%(asf%’f%“% ¢ Pegat 7
(cH, 1218Vf21f'@€|4;6deﬂ@m@S(@Q)val@Qmmblé@l—i) 127.3 (CH), 84.3 (CO 82.16 (CO
80.6 (CO 80,4 (Cq), 77.6 (CH2), 73.5 (CH), 67.8 (CH2), 66.0 (CH), 65.8
(CH), 57.8 (CH2), 55.4 (CH), 35.7 (CH2), 30.7 (CH2), 27.7 (CH3), 27.4
(CH3), Zfab® ICH3), 22.4 (CH3), 20.5(CH3). LCMB: tn/z: 910.6 [M]. Exanple
4: Sy”tgg?'% bs of selected ith i infeeri

2S, 4R, 205" g fﬁe??-%ﬁfoexf%%nr%%@wﬂf SUTPEERY IISEFOY Ut oxycar bonyl pyri di n-2-yl -arn
i no)-net hyl | -pyrrolidin-3-yl oxyl -acetyp-annno] -2-(2, 4, 6-

ﬁ

tri met hyloryenaddesul f onyepAHESb=RI 9PT ary, ¢ acl d L~ butyl FELE {7)—<-Boc
0 1.39 (1 42 nmol) of |&vas preparedi hpha%aap! e a%h‘é%degasd' S EX%Q@{%ZS‘)S naL
of isopropanol and 130ing Pd (10 % on mquibon) reaction

m xturg swas stirred under HZ-atnoSpheiggfor 1411230| tet CL‘JQ il eetHite and
t he sollwvent was renoveg,at the evapo 00 Thre 555%- pr uuu'g Q,.‘ S

chromat/g@gr aphed on silTigg ge| usi Mg~ Friyr—acerater OH—YieFH—820—+ng (74

% . NMWWLTQG 4( \uu 1_H, J'l| U. - 4. 9), 7. 2 '7.51_ (‘m’_' 211),
7. 47 (Aot 3 =83) 1Zz07 (M3t 562~ (des F=-4-6:—8:3)+-4.03 (I
1. 73 11.3 - - -




3.92-3.62 (m 711), 3.43 (t, 111, J=6.8), 2.80 (d, 211, J= 2.9), 2.53 (s,
6E1), 1.84 (dd, 1H, 1= 7.3, 14.2), 1.40 (s, 2111), 1.28 (s, 911). NM'3C
(DVBO-do): 8 169.6 (CO 166.7 (Cl), 154.3 (CO 153.5 (CO 150.2 (CO
147.3.(CH), 143.1 (CO, 140.0 (CO 137.2 (CH), 133.6 (CO 131.7 (CH), 120.4
(CH), 119.9 (CH), 84.3 (CO 82.2 (Cg), 80.8 (CH), 80.3 (CO, 67.5 (CH2),
59.7 (CH2), 57.9 (CH), 55.9 109 (CH), 51.3 (CH2), 50.4 (CH2), 35.9 (CH
27.8 (CH3), 27.5 (CH3), 27.3 (CH3), 22.148(CH3), 20.5 (CH3). LCMS: ,n/z:
778.6 [1\41, Exanple 5. Synthesjs of !

2S, 4R, 2092544( 2- ami no- 2- { é84- but oxycar bonyl - et hyl kar banoy1) -] - j
met hoxy1l- 2- kt ert - but oxycar bonyl - pyri di n-2-y1-am no) - net hyl | - pyrrolidi nel-ca
rboxylic.ﬂ%%gﬁbenzyl ester (8) 2.58g (6.12 mmol) of 1 as prepared in
exanple 1,72.34g (6.12 mmol ) of
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ester,

di ssol v
sol vent
nm. of e

and NaCl _sol
evapor at G2SS9TAR

2 FEbdjng Get#Ricandbdlectdd ddBipbluatido fidkrinlalfl24b&aT der@rilinedfin RtBRAnNER&h

e

t hyl
Ci

i ,.dried wt
(%@ﬂr Digding AgByit

The or gani

tirred for 2.5h at roomtenperature. The

3E%£F§g%§%%ﬁﬁﬁg%%ggggﬂgﬁﬁ%ﬁh the crude product was taken up in 600

acetate.

c layer was extracted wi th saturated NaHCO3
s. renoved at the

h Na2SO4 and the sol.vent
igh i Y@Fe %BOME%S%@# Kot fan bt cmmRes at e

THF. 5. 34gidk24. 5 nunol) of (Boc0)20, 150 ng (1.22 nunol) of DVAP and 1.28

(12.24 mmol ) of DLPEA were added. After

12h at roomtenperature 2.67g (12.2

ranmol ) of (Boc0)20 and 150 ng (1.22 mmol) of DMAP were added and stirred

for add
evapor a

i tionalz
tor and t

e crude

The organi c | Z§8% Badgwest

hu:adss BRAMULENPEr at ur e.
roduct was
Figsad PG AVS

The sol vent was renpved at the
ored into 500 nL of ethyl acetate.
aturated NaHCO3 and NaCl sol uti on,

dried with Nogeff capd:-d g, $& mgnt was renoved at the evaporator. The crude

product was chromat ographed on silica gel

usi ng et hyl acetate/ hexane. The

product was dissolved in 25 nL of absolute DCM and 1.6g (18 4 mmol) of

mor phol

Cbmpbiirid

adde

St

0GRS

ed for 12h at room tenperature The sol vent

was ren
pr eci pi
The cru
acetate
3.

yed amd t-he
% £ 3.1

ion mxture was taken up in MeOH The

d the solvent was renoved at the evaporator

raphed on silica gel using ethyl

5-4.81 (m 211), 4.20 (m 111), 4.11 (m

1
S

97 (m 2Fl),

(ddm 2H, J= 12.2, 20.0), 3.33 (m 2H
1.41 (s, 911), 1.36 (s, 91).
doubl i ng due Cbz-rotaneres): 6 173.1

gnal

53.9 (Cg), 153.5 (Cg), 147.3 (CH), 137.2

&8 (Ca)

28.3 (CH), 127.7 (CH), 127.4 (CH), 120.0

1B (CcO_ 80,2

(Cy), 77.6 (CH), 77.1 (CH), 67.8 (CH2),

12y, 55.4 (¢

P), 55.0 (CH2), 54.1 (CH), 51.1 (CH2), 50.8

(CH2) ,

22 (CH),

@: Derivati z

& 1 onof 25, 4

27.8 (CH), 27.6 (CH3). LCVs: mz: 628.3 [M.
IR, 20S- 3-[tert-but oxycarbonyl - (2-{54(tert-

agsbonyl - pyri @

in-2-yl-am

&9 2,4, 6-1ri1 et hyl -benze

A Starting T

oM Synt heg

IH4- but oxycar

gyr=pyridi

TgaoI =224

Z\

HTTmethyts

no) - met hyl | - pyrrolidin-3-yl oxyl -acetyl) -
rnesul f onyl ar ni no) - propionic acid tert-butyl
is of 28, 4R, 208-3-[tert-butoxycarbonyl - (2-
n- 2-yl -am no) - met hyl kpyrrolidi n-3-yl oxy}-ace
benzenesul f onyl anai no) - propionic acid

tyt—ester—

r)

o

were s
is sho

ergﬁl f

nthestzed
hhest:

Fal

Iy.
A

'1F°§

S—prepare

d in exanple 4 various derivatives thereof
he follow ng protocols. The reaction schene
15 rag (0 019 mmol) of 7 as prepared in

exanpl €

and cog

DCM we
t enper 4

—and-+£
98y to0C

P

.... L

o0
&ﬂrp

The. sol

WAas. [

afiol ) of DI PEA were dissolved in 300 niL of DCM

C1S02-R or CICO R, dissolved in 200 m .
2h under slowy warmup to room

of

rnoved at the evaporator and to the crude

pr oduct

d and
S%ere added

@& 300 rat

sol vent
HPLC an

Yas renmoved

dOfvas freeze

8ried usin

4t the evaporator.
1 ACN H20.

f TFA. After 4h at roomtenperature the
The crude product was purified by

106

B

117

A




Protocol B: 15 ng (0.019 ranol) of 7 as prepared in exanple 4, and 7 m .
(0.039 nmmol ) of DI PEA were dissolved in 300 n. DCM 0. 057 nanol of OCN-R or
SCN-R, dissolved in 200 m. of DCM were added and stirred for 2h at 40C.
The solvent was renoved at the evaporator and to the crude product were
added t0300 mL of IFA After 4h at roomtenperature the solvent was 111
renoved at the evaporator. The crude prpguct was purified by HPLC and was
freeze dried usi ng ACN/H20 Protocol C.° 15 ng (0.019 mmol) of 7 as

pr epar ed .1.185Aa..p. e~4 Aa..u 7 ’0 039 nunol) of DI PEA were dissolved in

500 nL ,.2 885+ pd R—Br—R or |-R were added and stirred for 12h at
40C. The ;,jﬁvent was—-Erov-ed-—at *he evaporator and to the crude product

wer e add .6“70 300 nthi-8f FFA—AHt er 4h at room tenperature the sol vent was
renoved ats rude product was purified by HPLC and was

freeze drildd using ACNFH20. Exanple 7: Synthesis of

2S, 4R, 205148 {2- 11-phendlacet yl - 5 ( pyri di n- 2-yl ar ai nonet hyl ) -

pyrrol i diA3&- yl oxyFace€yl ani nal-2- (2, 4, 6-tri net hyl - benzenesul f onyl ani no) -
propi oni ¢15Zid (9) CProt ocol jA (see exame 6): 15 ng (0.019 nunol) of 7
and 7 nL (0.039 nanol) of DI PEA were dissolved in 300 tnL DCM and cool ed
down to OC. 4.6 ng (0.057 mmol ) of phenyl-acetyl chlorid, dissolved in 200
m. of DCM were added and stirred for 2h under slowy warmup to room

t enper at ug eCelllihe ibilditnendssay@s renoved at the evaporator and 300 nL of TFA
were added to the crude product After 4h at roomtenperature the sol vent
was renoved at the evaporator. The crude product was purified by HPLC and
was freezeldtélbddissionghsAG/Vih/M320. Yield 8.9 ng (61 % 114A-salt). NVR-111
(DVMBO-d6): 8 = 8.67 (s, broad, 1H), 8.03-7.86 (m 311), 7.73 (t, 111, .1=
5.4), 7.34-7.09 (in, 611), 6.97 (s, 211), 6.86 (t, 111, .1= 6.8), 4.28-3.36

(m 911) K867 &yihirdleukddis) celld werk dain®llfiom t@s Bdrnta, Ctﬁl@at)o»n 0% Mino()fEam]sﬁé)and 1.97
(in, 638. 5 12 It js to
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conpoundscohidify 66 va%t8RaE shiuad 2i AMT aliahide AT BINY/mA2PREIBKRERESHZE Fall
Exanpl e 8, Deri \ﬁatl zat i onof 2S, 4R, 20S- 4- 1(2- am no- 2-tert - but oxycar bonyl -

et hyl car b%%ﬁW ﬁ@x@]ﬁfﬂ?n[f)(tert but oxycar bortyl - pyridi n-2-yl - 3m n0) -

met hyl | - pyrrolidine-1-carboxylie acid benzyl ester (8) Starting from

2S, 4R, 205-4-[ (2-.am no- 2-t ert - but oxycar bonyl ar banoyl ) - met hoxy] - 2- Kt er
t but oxycar |adpgpranciseryD Were pporsid wetth Wikm@ﬂytmmummaxw Ipdntspl The swelisl
benzyl e Sy pr r I r wer e
oyt besi 2 Sonss ity B PP &% iR, XA g B eBHGRR 0 F 3 pRERRE; o
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or oduct . A Teri A AR ST Bt O VAP Rl b S
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i A H20 P 18 8 d L 0 0954
ety Ol iefe mrase, S o dear el o BndiE oL (00080
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sol vent was %em)ved at pg orato 00, rtil of 11.A Were added to
She. or udSamP 5 et PR oL Pt e mod e L0 sl v o at

the ev ap@m@hmeom&heen@ hh@@xelééi@ad«t&é 2SRl atifdre & Y slifkde ANE0 WaS of 978828 dri ed

usi ng AC H2 13
g humidified atmosphere of 5 % COQ;. To determine the reference value for 100 % attachment,

cells were seeded on poly-L-Lysin (0.01 % solution) coated wells and for detection of minimum

attachment, cells were seeded on uncoated wells.

Adherent cells were then fixed by addition of 5 % glutaraldehyde (100 pL/well) for 30 min at

room temperature. After three wash steps with phosphate buffer the cells were stained with



Protocol C 15 ng (0.0318 mml) of 8 and 16 nL (0.0954 nmol) of DI PEA were
di ssolved in 500 nil., DCM 0.0954 mmol d-R Br-R or |-R were added and
stirred for 12h at 40C. The sol vent was renoved at the evaporator and 300
nm. of.-\\A were added to the crude product. The crude product was purified by
FI PLC and was freeze dried using ACN H20. Exanple 9:

Synt hesi sof 2S, 4R, 20S- 4- [ ( 2- benzenesul f onyl am no- 2- car boxy-

et hyl ear banoyl ) - net hoxy) - 2- (pyri di n- 2- yE&m nonet hyl ) - pyrrol i di ne- 1-
carboxylic acid benzyl ester (10) Protocol A (see exanple 8): 15 ny

(0. 0318 numit) WibieB (@ LB 00mNIOIDS bdffempH)6.@f foDl PEAraseY temgereBed. \Eedess 4y300

L DCM and cool ed down to.0C.. 1 (009
Chi or | de. MirEQaTO PHF2000 T PR el St e at g et FAEPRER IR T,

sl oWl y warmaum % acde@sidt enperature. The sol vent was renoved at the
evaporator and to the crude product were added to 300 inL of TEA. After 4h
at roomtenperature the solvent was renoved at the evaporator. The crude

pr O?uct vas a@gtrrixid)c@@x '@é[chHPé&pat?ﬂd nwsfarj &ﬁ;ﬁ&ﬁeadiﬁrb@dsm@ imgspemmmuymaa. éo. 7
ng (46% TEA-salt NVR-11-1 (DVBO-d 1H), 8. 18 :
1H, J= 8.53yh squgg was@psayp Squpsiuphoass. a?dzfél“(‘?r‘im zi‘i?’g‘;‘mrt Wes § Wiﬁifg%?ﬁ ?f"’ai’. "Bé

(dm 111, ., cmefems, 6.81 (tm 111, J 5.9), 5.08 (s, 111), 4.10 (m 3H),
3.95-3.34 (m 611), 3.14 (m 1H), 2.17 (in, 1H), 1.91 (in, 1H). LCMS: n z:
612.5 [M4]. It is to be acknow edged that according to the protocol

descri be ols HNE s COMROUNLGSHBBiKED FbABFRS 6SReRbided! iand Tabberd

her ein, %%%quﬂgﬁﬁﬂ%35|zed & 114 Exanpl e 10: Syn%he5|§ﬁgf derivatives of 11
Fig. 4 shlomgowds avticmtsgioumd sty feantly getiedn dhgfitingge]lpdhgsipagn gye above

28, 4R- 4-

(pyridin- ?ﬁ%%%ﬁ%}
starting from2S, 4R—4-
tert-butgxycarb net hoxy- 2- hydr oxymnet hyl - pyrrol i dine-1 -carboxylic acid
benzyl egtéiwvzﬁm%%ggive derivatives of 11. The syntheses of the
derivatives of 11 were perfornmed using a nodified protocol (w thout
utilizing rot.ection Y ynthesis of 4, 1 and 5 and
purified B&ﬁﬁ ? rﬂnmyg‘%égg% %%%ﬁ%ég@ﬁ%that according to the protoco
descri bed herein any of the conpounds 129- 148 as specified in Table 1

her ei n, n be synthesi ze e a t hes f
derivati @‘é&g % bofé WG CoEP 2%%??\%\’%&1?55% %%ﬁh g%ﬁ’%?oc% “exr{l lézgsché%: gevei?gmem
synt hesi sceRmphO¥ Iagce[n&ﬁp,e’ékR-nﬁmner within the first two weeks of hfe At postnatal day P6

carboxynethoxy 2- ri di n- 2- onet p ol arbox cid
bonzy ! csvmpatorcit B¥ ot PigidloBry ot el Yk el Gerp oty S ey
synt hesi zggl1hy standard solid phase peptide syntheS|s using trithyl-resin
and purified by HPLC. It is to be acknow edged that according to the
protocol described herein any of the conmpounds 149- 157 as specified in

Tabl e 1 kerehd pa5A8 BAs S Rss z&@m&g td Sréab&®: PARSI £b 6nt@nRsRitgayiy ali ves
of the staring materials 1, 3, and in exanple 6, 8, 10 and_ 11 to give

ot her dedistesiatige ooResepigh é}b¥§iqnb%’é %}%@ﬁ@gy S iteemisPie op the bp gt Apnals n
describeg)g&gkgg@£§mnghese m nor changes in the staring materials 1, 3, 8
and 7 can be prefornmed by any person skilled in the art, nore particularly
by any organic chem st. 115 Exanple 12: Biological characterization of the
conpound Mol £GERYiBn DiDdE BRHASRAYSected rd Ry & HES:0f 3 38l gt ed
|nh|b|to§% &él %gfggﬁfﬁ&g Jg?%g conpetitiveﬁﬁf I SA studr%s by ﬁnhr%rtion of
bi ndi ng eéledteit egnpaunt golvhé imedine.abid Sﬁglel ingrafieh whks tepeatédntialy iGontrTlh énadysiei mal
concentrat, ons .Of r d ng

st udi es WIIP e“éifrxit% Ee%g%%%g]ﬁ’g Ct%d%% %%grgg ﬂgléég%?ﬁﬁ%%?‘aﬁ I%agggr noi se
rati o folUpbnkidigice sheudiceserel eﬁﬁrﬂesstdmhde@ieden éO%btﬁMﬂﬁﬁitMﬂh}l’phbisphaﬁt (Fisher

Tho i at SE<RRTE osTHORA 011 ShBCTFAVAL BF OCe PR subr orberar SRk ot o)

The resuktihngs mnhai()bm i T RUfiasescraer@hanatigzed: u‘smgxsoﬁ VBRI md4inBubated

software, the tur des t 0. va ue Fi br on tinp.and

VLt onectr it B ST S TR SPMROBER P CaP B DeHa ST

Bi osci enc@&ichpad M8l aditon @IUMH)PBSTM@ taelghd mtalﬂmaﬁﬁ%mias ek flateloltb@r
dormai n Pc-fusion mas e a£€%g¥rl |ed as igqué QCOe 2001,

JBC, 276Yiesis85a§ Phqipgra r\’Et Cimold AR Ve M i?é‘ P HPERSEED from
Chem con (Cherni con Europe Ger many) and al phal | bbeta3 form Kordi a (Kordia
Life Science, Leiden, Netherlands) 1.1. al phabbetal - Fibronectin binding
assay Fibronectin was diluted with coating buffer (15 mM Na2003, 35 ni M

NaHCO3, pl119.6) and coated with 100 pL/well to NumInn-nun nmaxi sorp plates
(Nal ge Nunc Europe Ltd)over night at 4C. After discarding the coating

y%%ipyrrolidine-I-carboxyIic aci d benzyl ester (1)

A =



116 1.2.Vitronectin binding assay 1.2.1.al phavbeta3 Vitronectin was dil uted
with coating buffer (15 ni.M Na2C33, 35 mM NaHCCB3, pH9.6) and coated with
100 pl/well to Nunc-Imuno maxisorp plates over night at 4C. After

di scarding the coating solution plates were washed 3 tines with buffer 1
(25 mMIris, pH7.6, 150 mM NaCl, 1 mM MiCl2, 1 ng/niL BSA) and bl ocked with
100 !'.LL bl OCkI ng buffer (3 % BSA in PBS 0.1 % Tween20) for 1 hour at room
terrperature After washing the bl ockedl?fﬂates (3 tines) with buffer 1,

i ntegrin al phavbeta3 ( % and either inhibitor (serial dilution in

buf fer 1)AsH) ﬁbﬁ@éﬁﬂf}ta&ﬂs@%@ vaReHerizad aed vap calpidati@ Y S PRt ohBabatcelritsk one
hour at %reaoﬂ?ﬂﬁgi%t Cg%g o(o?h :ﬁ)l) mes) with buffer 1 and incubated
with 100 gL of anti-avbeta3 antl bo Pharrni ngen, BD Bi osci ence Europe) in
buffer 1 for 1 hour at RT. Plates were washed (3 tines) with buffer 1 and

i ncubat e

conj ugat é‘h}E rgsélﬂr%’sa%%wnp E%PJ 3}9 %lglgf ?@?&n‘gﬁfﬁ‘%ﬁéﬁw&lﬁ’%@ gteplﬂ%%g{;@g 2S5
buf f er 1 v&gsigpificandly rpiRPed cyattaredtte theolebitiedrea®i/Bnd Seragatad)eyner e added to the
wel I's. Col our devel opment was stopped after 3-5 mnutes with 50 gL 1M
H2504. The devel oped col our was neasured at 450nm and anal yzed as descri bed
above. 132.2ZoabPphagibginadis Mimonectin was diluted with coating buffer (15 nM
Na2CO3, 35 nM NaHCO3, pH9, 6) and coated with 50 gliwell to Nunc-I| mmuno

maxi sorp plates over night at 4C. After discarding the coating solution

pl at es \A/Erdecmmsﬁeﬂm&s&dlmnw inithbedriier 1 ino@ﬂﬁolﬂ aibdd ((T37% weppHbehetiz&Dwitu NaCl |

1 i nM MhC12 /nth ck 100 bl ocking, buffer (3 % BSA
o Bos ot R AL Rt o A S et TeEe T Car e ke

bl orr:] ked “ﬁ’aﬁ Ié&véﬁ:ulanmﬁal)tr mSltlhmhed be ﬁppbr:at;olﬁtcﬁgr;lmoﬁd) ph MN@@HEO t1copiek oand

ei t her |n itor (seria i er 25 ni 6, 150 111M
NG Rty Fheded Bed chilhelilefeseraped &inn Taet Conel M IAEH0) or
buf f er ZSrrgﬁamu)apmeNewmedm Previe inRedtbs tanged ey Batiedwitp tninGichodmeat RT.

Pl at es re then washed times) with buffer 2 and incubated with 50 !'IL

of anti- ﬁfﬁ]&%&rla%gﬁﬁﬁﬂsbagﬂurteﬁle% REGHPCHHIBHPF BENOSPIGHC PURBY FAlget TRade]

Pl ates wape, Washedrmbaiibh "BfknMint Tid Therwete ?hh{é@lik%ﬁ%&ﬁtc;ngiﬂyl MEeM fyph Th 50
AL secondary ant.i body (antl -nmouse- HRP conjugate, Sigma) in buffer 2. After
addi t i orBIPIAREE TIPS FopiBIninghe fest GORROwi Fr dehiglesgsoptivsy. FIRPPETD 5Ate e

sol ution g 4174 FAMBr{-REHAS Hdd JeER 7dded to the wells. Col our devel opnent
was stopped after 3-5 mnutes with 50 p.L 1M H2SO4. The devel oped col our
was neasured at 450tun and anal yzed as descri bed above. 1.3. al phal Tobet a3
- Fi bri nggem, il ' (15
nvi Nazcg SSQ%QPSAAMS%% thé:.hm bﬁ@%eeg%ég?%élgv%l J{%@%@‘é@u})}{%ﬁ%ﬁﬁﬁ% unc nmuno
maxi sor 630@11%@ e’eﬁf@)\ibﬁnwﬂ@ﬁﬂt aI@it Sfﬁl@’:d AfitheFITE ardiac B hgntitmaly c‘i)ateixdm@lekeu cdllson

o SR A B a2 LIS

[ n PBS Ovith ¥RE env2@ps frare Incnbated atferr nzighm dtehpéneitiufiporedfeher conpkti aagbmdm

bl ocked fer Lot egr.) bbet L) and
ei t her irﬁ{)grﬁl &BEE & a% IIt)ti)thl SRR b %P"”@,j %S%h%#eé mcﬁ%%?l(‘ rnM
NaCl, 1 warmmzor 31 Orggisarin BSRA add embedily] GR mo]mﬁﬂig\dn@aﬁii?(ﬁgﬁ@]} mfsﬁﬁkaﬁ (50
AL) were _adde o t he weII d incybated for. one hour Pl at e s were
then vadRo PRI b RS B Rl Rt ITHE qHACBPRR T GBLFHen 0P

anti - al QMkshbxbeiv@’imambpdﬂodyI\([Hrimhg@Mlb, Pharrnirigen) in buffer 3 for 1
hour at RT. Plates were washed (3 tinmes) with buffer 3 and incubated for 1
hour with 100 pL secondary anti body (anti-nobuse-HRP conjugate, Sigma) in
buf fer ettt gﬂfouﬁdﬂbémﬁﬁﬂlﬁs WSl 1%3@%1%_%05&1?{?& c¥intd nléé‘\fafs&xﬁaréatﬁﬂ gL of
BRP substrate solution TMB (Seranmun) were added to the wells. Colour

devel opfMEfft was stopped after 3-5 minutes with 50 gL 1M H2SO4. The

devel oped col our was neasured at 450nm and anal yzed as descri bed above. The
results of the various assays perfornmed on sone of the conmpounds according
to the present invention are depicted as I C50 values in table 2. Table 2

| C50 val ues of selected conpounds with different integrins Conpound Nr.

| C50 al pha5betal in niMIC50 al phavbeta3 in nM1Cso al phavbeta5 in nM I C50
al phabl I bbeta3 in riM5 3.7 11.6 230 9000 71




2.4 -30,000 >50,000 >50,000 44 5.8 38 11.9 - 206.6 - - 15 11.3 - -
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3.3. Oxvygen induced retinal angiogenesis in rat

Animals: Sprague Dawley rats were used according to a protocol in comformity with the

Association for Research in Vision and Ophthalmology’s statement on the Use of Animals in

Ophthatmic Research.

Rat pups were exposed to 8 cycles of hyperoxia (80 % O,, 21 h), hypercapnia (10 % CO,) and
hypoxia (8 % O;, 1 h) with a gradual return to 80 % O, from Pl to P8 (Modification of the
model of Holmes et al.: Holmes, 1996. Cur Eye Res 15, 403, Holmes, 1997. Curr Eve Res 16,

725). The rats were returned to room-air and neovascularization was evaluated at P13, after 5

days of relative ischemia.

Drug administration: Rat pups were injected during the ischemic phase that follows the oxygen

exposure. Rat pups were injected with 5 pL of test compound (in the right eye and vehicle in the

left eye at P9 and P11 and sacrificed at P13.

Quantification of intraviireal necvascularization: Upon sacrifice the eyes were enucleated and
fixed in 10 % buffered formalin phosphate (Fisher Scientific) for 30 min at room temperature.
The retinas were dissected and post-fixed in methanol for 10 min at -2¢ °C. The retinas were
washed with 1 % Triton X-100 in PBS and incubated overnight with a 1/100 solution of TRITC
conjugated lectin griffonia simplicifolia (Sigma-Aldrich) in I % Triton X-100 in PBS, Afier
washing with PBS, the retinas were flatmounted, viewed and photographed with an

epifinorescent microscope (Nikon} and digital camera set-up (Act-1). Clock hours of abnormal

neovascularization were counted.

Statistical Analysis: Statistically significant differences among treated and unireated eye of the

same animals were determined by paired f-test.

Activity group A compounds are able to inhibit significantly the oxygen mduced

neovascularization in rat.



118 25 18.1 Table 3 Binding activities of selected conpounds to

i ntegrin al phaSbetal determ ned in accordance with the nethod described in
section 1.1 above. Based on the binding activities the various conpounds

di scl osed herein can be grouped as follows: Goup A less than 10 nM G oup
B: between 10 nM and 500 nM Goup C. nore than 500 nM Conpound Nr. G oup 5
A 15 B 18 B 20 A25 B 31 A 123

The features of the present invention disclosed in the specification, the claims and/or the drawing

may both separately and in any combination thereof be material for realizing the invention in

various forms thereof.
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Claims

1. A compound having the formula (VII)

Fegn.
s Rz
o, an”

Fa s
o oy cooH
. !
i

wherein Ryg 15 -CO-Rj3 or -CO-0O-Ris,

wherein Ry is a substituted pyridine-2-ylamine,

wherein Ry, is -CO-Rya, -SO2-Ry3, and

wherein Ry is a radical selected from the group comprising alkyl, substituted alkvl,

cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, and substituted heteroaryl.

2. A compound having the formula (IX)

Rﬁ{, 4\‘( g’ 4%

— s
i Moo
g{f VNSHM?‘ ﬁ?ﬁixj)xaw
45 i

&

.4
wherein R4 is 3,3-dimethyl-butyryl or 3-carboxy—pheny1, '
wherein Rys is pyridin-2-ylamine or 4-methoxy-pyridin-2-ylamine,
wherein R4 18 -CO-Ry7, and

wherein R, is mesitylene or 1 -methyl cyclohexyl.
3. A compound according to claim 1 selected from the group comprising

compound 5 : [2~Carb0xy—2~(2,4,6-t1imethy]-benzenesulfonylamino)-ethylcarbamoyl]m
methoxy—2-(pyridin-2-y}aminoniethyl)—pyrro1idine-1~carb0xylic acid benzyl ester

compound 9: 2—[1-Phenylacety1—5—(pyridin—2~ylaminomethyi)-pyrrolidin~3-yioxy]—
acetylamino-iz-@,4,6vtx*iinethylwbenzenesuifonylamino)—propionic acid

compound 10: (2~Benzenesulf0nylamino—2—carboxywethylcarbamoyl)~methoxy~2- (pyridin-2-
ylaminomethyl)-pyrtolidine-I-carboxylic acid benzyl ester)

compound 13: 4-{[2-Ca1‘boxy~2-(2,4,6—trimethy1-benzenesulfonylamino}-ethylcarbamoyi]—
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methoxy}-2-(pyridin-2-ylaminomethyl)-pyrrolidine-I-carboxylic acid butyl ester
compound 14: 3- {2-[ 1 -(3-Phenyl-propionyl)-3-(pyridin-2-ylamiriomethyl)-pyrrolidin-3-
yloxy]-acetylamino} —2-(2,4,6-trimethyl-benzenesulfonylamino)~pr0pionic acid

compound 20: 3- {2-1-Cyclopentylcarbamoyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxy]-acetylamino } -2-(2,4,6-trimethyl-benzenesutfonylamino)-propionic acid
compound 21 : 3- {2-[1-Cyclohexylcarbamoyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxy]~acetylamino}*2~(2,4,6—trimethyl-benzenesuifonylamino)-propionic acid

compound 22 3- {2-{1-Butylcarbamoyl—5-(pyridin-Z-yiaminomethyl)-pyrroiidin—S—yloxy]~
acetylamino }-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid

compound 23: 3- {2-[I-Pentylcarbamoyl-5~(pyridin-2-ylaminomethyl)-pyrrolidin-3-yloxy]-
acetylamino}-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid

compound 24: 3- {2-[I~(2—Fluoro-benzylcarbamoyl)—5-(pyridin~2—ylaminomeﬂlyl)~pyrrolidin-

3-y10xy}—acety1amino}-2~(2,4,6—trimethy1-benzenesulfonylamino)—propionic acid 13

compound 25 : 3- {2-{ 1 ~(4-Methyl-benzylcarbamoyl)-5-(pyridin-2-ylaminoniethyl)-
pyrrolidin~3-yloxy]-acetylamino}-2—(234,6~trimethy1-benzenesulfonylaniino)-propiom'c acid

- compound 26: 3-{2-[1-Phenethylcarbamoyl-3-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxyj-acetylamino } -2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compound 27: 3—{2-[1~(3-Methyl—benzylcarbamoyl)~5-(pyridin-Z—ylaminoinethy])—pyrrolidinn
S-yloxy]-acetylamino}-2-(2,4,6—trimethyi-benzenesulfonylamino)epropionic acid compound
28: 3- {2-[I-Phenyicarbamoyl-S-(pyridin-2~ylaminomethyl)-pyrroiidin»B—yioxy}—
acetylamino }-2-(2,4,6-trimethyl-benzenesulfonylamino)-propionic acid
compouﬁd 29; 3-{2-[1-(2-Methyl-pentanoyl)-5-(pyridm-2-ylaminomethyl)-pyrrolidin-3-
yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesul fonylamino)-propionic acid
compound 30: 3«{2—[1-(3»Cyclopentyl—propionyl)-5~(pyridin—2-y1aminomethyi)-pyrroiidin~3—
yloﬁy]—acetylamino}—2~(2,4,6—trimethyl-benzenesulfonylanimo)-propionic acid compound 31:
3-{2-[1-3 3-Dimethyl-butyryl)-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-yloxy}-
acetylamino }-2-(2,4,6-trimethyi-benzenesulfonylamino)-propionic acid
compound 32: 3-12-[1-Cyclohexanecarbonyl-5-(pyridin-2-ylaminomethyl)-pyrrolidin-3-
yloxy]-acetylamino}-2-(2,4,6-trimethyl-benzenesul fonylamino)-propionic acid
compound 33: 3~{2—{5-(P)aidin—fl-ylaininomethyl)—i«-(?),5,5~trimethy}'-hexanoyl)-pyi'colidm~3»

yloxy]-acetylamino}-2-(2,4,6-trimemyl-b enzenesulfonylamino)-propionic acid compound 34:



135 C 148 A 150 C 152 2. Cellular inhibition assays 2.1. Cell Adhesion
Assay with 10562 1362 erythrol eukem a cells were obtained fromthe Gernman
Col l ection of M croorganisns and Cell Cultures GrbH (DM5Z, Braunschwei g,
Germany). Cells were cultured in RPML nedi um containing 10 % f @'}SLLCF@' f
Salina, 2 nMglutamne and 100 U L penicillin-streptonycin (al rom

Bi ochrom AG Germany). The cell adhesSton assays were performed in 96-well

M ne- | Xi.sqQr L. at es, .T 2 N .37 Cwth 100
oL a1 1 uars- Greor B g W e i s el e, 120" kom

f r agime flory1GREH; 200, LeltoRethyCearaneshfoihaninb)-podpachinktii 10 ng/ nL heat
denaturedy BSA in phosphate buffer for_ 30 mn I3162_ cell.s . were resyspended to
4 % 106ormphlng 3T (Pril-E50YHEPREETACDD- SN2 TREPESPATO NS 4. and

i ncubated for,K 30 m e 5 BRarh}8)- iShivekg washed two
times WOt ?’%&y%%rﬁlr?g?"l)zg@f%gt&%@ﬂ\%r%e Iu%%i quo{hg) &gﬁéﬁlﬁg{\ added to 100 M
al i qUOESMAFurkdl®: SquEI-DuI-Betivixtyiphienyladdityl] Or(pgridiu-MyBranomebyiiv PMA and

30 m nprOIG e e AN 08 R RN Do L BB ol aR ¢ "
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30 mMmm a I'h“a hum atnosphere of 5 % CO,. To determ ne the
r ef er epagylvalnee -2-02,4500in%ilat treomest fonglahliso)viEpPRIOBEEEEd on pol y- L- Lysi n

0.01 % sol ution oated well s and.for . det j j 10 t achnent
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ni vl géé%ﬁﬁpﬁiézfﬁ@ﬁ,@-lfhﬁe 1-b@izedestifahylapm)-bermenantide. Excess dye was
X

renove e washes wi th phosphate buffer, and glo nd dye. was
sol ubi bémpebindi 300 3406 1-2-PhanoxyecetyDos-Eryaidine 2-yEmpinome yﬁ@%ﬁ%‘g%ﬁy&xy@ach
well at 570 run S, L hen ur i LI Pl us reader. Each
sanpl e&maﬁgjé’éfev“\@"f’ﬁ'%ﬁ@?’%ﬁ%ﬁ?s&ﬁ{o%gh%%%_?mlg??ggh'ment was subtracted
from almpBasuoesent §-Bdhasyl e aulidii-s-ytapinomethyl ppyEicgidis3-yAsyiray be t aken
fromFig. 6 conmpound 71 and the other conpounds .from.activit r.qup A are
si gni f acyleiminod {26 timetil-berzepg i enY AR HREET GROTR 4F 80%89%1 ‘glesér i bed
assa RM., 3., kn.vi } j A ' LebihBad-angi ogenesi s
ngg%-%a}: RV 2474 én%%et‘élgl ﬁélﬁg{nﬁsﬁlfg‘nﬁamllﬁ%(g%}féfll&%a%%yi] @kihBa)}-angi og

at ne ts are rn w a conple avascular retina with
physi o{gidaab-yietinsakihybgsulotidinddvettopyinacidcobniyl aged n a centri pet al

ithinthe first t of life. At postnat
o vorapainyd Bodot-6 atheyt ot art same oy aSieer s RORHARR R EG e Rimarls o1 on
bei ng 81%%\';\{&} %Hé/riﬁﬁl‘gz-%mﬁ%@& B-Mﬁ@%ef At &Rk Ec usadiaseaedi ng to

S

pr ot oco re tnconformty with the Association for Research in
Vi si oncanpou@dniBhal ok dhybecyst-a égenmstioirbemsnesidionylammnstiylsabaphithal mi c

Resear ch., Rat ps. were. taken fromw t.-hin 24 LT i.-ected
i nt r avimet©ap| yzo ﬁ%ﬂlﬁ}n-émﬂwsw’inﬁh?’ @Wsorgplengfg gggx ogr%cfﬁs}%fzgeég%n saline. The
sane | @&ﬁﬁé&ﬁ%. '[I—@Bﬁ%&?@—@24,E’%im@th@t—-bﬁizﬁnésﬂlfbmbdanim)bﬂetﬂyé:a'rbw;r@qd' led, as
wel | as uninjected eyes. The animals were sacrjfi cf_ed by de %Lati on at P6.
Upon sathidkive e2-(heideyylaeinemeiybr warcdidingn -¢ar eyl 48 by e f or mal i n
phosphat e (Fi sher hentific) 4o il 1atii§o) LBt 1 ORSari;
di ssec?@ﬂp‘%ﬂ‘é‘ Agoszlf?ﬁ?");%e]aab?xﬁ] ng’%’aén%&em af? %Ef %élgrluaf{&el;}s/ atho) 5 }‘C. The rjgti nas
wer e Wﬁét}ﬁﬂy}/\izt-@gﬁdﬁq-i’%ﬂdyﬂﬁoﬁ%&@ﬂ-ﬂyﬂ;—dﬁaﬁeahelcairhsmaylﬁam@'d bov-drangdsterwi th a
1/ 100 solution of TRITC conjugated_| ectj.n grli ffoni%zi I ila.f | i.a I
( Si gmacahpoundHip: BM%[%WW@WW@I&J@@W%@:B’ HpOmeRd kP RS ¢ he
retinas re. flat ted .\ o T oleoiaaTals b £did an epi f | uor escent
ni cr os &9 mPRﬁoﬁ?n?’)%ﬁéggmg%?t a ’elgégmrg@iet -)3%%1511 (Actl). The percentage
of t ot abmp@s@ULaR! 2¢d-@yedinviaslacahanétayled(situgenebnt-psmytcadapeybul ar i zed
ared Og%oigdqg-sgﬁg%lz]—a%gtry];a%%go }%5?(3,4(,66—\911%&55' %tn(z)esnrg:(s)tﬁ}dnyiamin0)~propionic acid
compound 49: 3- {2—[}u(Benzo[153}dioxol-S«ylcarbamoyI)-S-(pyridin—Z~y1aminomethyi)-
pyrroiidm—B-yioxy]-acetyiamino}—2—(2,4,6mtrimethy§nbenzenesulfonyiamino)—propionic acid
compound 30: 3- {2—[I—(Bipheny1—4—ylcarbamoyl)-5-(pyridin—2~y1aminomethyl)-pyrrolidin~3-

yloxy]—acetylamino}~2~(2,4,6—trimeth_y1-benzenesuifonylamino)—pr0pionic acid



The results are represented in Fig. 7. Under the influence of conpound 5
retinal angi ogenesis was significantly reduced conpared to the vehicle
treated and non-treated eye. 3.2. Coneal angiogenesis in m ceiCRULRti on of
neovascul ari zation in the cornea: 1 nonth old mce (C57) were anesthetized
with a mxture of Ronpun und Ketanest,-For |ocal anesthesia of eyes
Novesi ne (0.4 Vo, Novartis) was used. Kbovascularization was i nduced by

application of_..2 til of 0. 491008 e -2ac e and the
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antibiotic ointment. Treatnent: 7-10 _days after.i nlducti o) ?f 5
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conpound 100:

4- ({2- Carboxy-2-[(3-nmet hyl-thi ophene-2-carbonyl)-am npl et hylcar banoyl}-neth
oxy)-2-(pyridin-2- ylanlnonethyl) pylroli di nel-carbOxylic acid benzyl ester
conpound 101 4 ( {2 Carboxy [(1 nethyl cyclohexanecarbonyl) anlno]
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{2-Carboxy-2-[(1-phenyl-cyclopropanecarbonyl)-aninokethylcarbannylf

- met hoxy) - 2- (pyri di n- 2- ylam nonet hyl ) - Pyn-ol i dlne- 1 -carboxylic acid
benzyl ester compound 107: 4-( MCSLLP

f 2- Car boxy- 2-[ (1- phenyl-cyclopent anecarbonyl) - anan]- el hyl car banoyl f

- r net hoxy) - 2- (pyrldln 2- ylanlnonethyﬂ‘6yrrolld|ne 1-carboxylie acid benzyl
ester conpound 108;

([ 2- CarwBipund {21 - &zc%bwé%wobawlwﬂmslﬂa%fﬁwegm%w"2 (pyridin-2-

met hOX{;Jl rﬁunﬁ){}%{ﬂfgg@@hﬁn%mﬁ%ytpﬂc)dc%emm@tc@e -carboxylic acid benzyl
est er conpoun
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2- Car. | ]- et hox
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2- (pyri pyrrolidine-1 -carboxylic acid benzyl ester
COrrpouthmj;ﬂnénd 16 4-{[2-Carboxy-2-(254,6- tmsopropyl—benzoylammo) -ethylcarbamoyl

i - 2. SR ?ﬁ@xrrfgmqe %&Lﬁé&%ﬁ%ﬁﬁ%ﬁlﬂ%ﬁ R S By S er” bonpotnd
1150 44 gaﬁn%o&?c‘[ PoXY- 2 (Brx9=1-[4- bu |o Reihyhreiityl catihany o3 |

- met hox (pyridi'n-2-yl am nonet hy yn- olldlne- 1 -carboxyllc acid
benzyl (pﬁi@n—fleyjanpwn@t}mdbpyrrohdme -1 carboxyhc acid benzyl ester

J1 am nGREPRYI [y oI arRan = oy bexgrriran Rt oo 7. 4.

{{2- Car(?ﬁﬂﬂ-% ﬁ&nﬁmﬂieﬂ@‘l%cﬂfd@w D@Mﬂb@ﬂylf@m&bémbb@téaramyl ] met hoxy} - 2- (pyri

di n- 2-yl'am nonet hyl ) - pyrrolidine-1 -carboxylic acid benzyl ester conpound
118: 4- {{2-Carboxy-2(2, 2-di met hyl-butyrylam no ethylcarbanﬂyll-neth0xy}
2- (pyr |cdmpe®ady13eznmcﬁhﬂamy PiPr4.otinichel-Renvanesolpnylamino)wtiydissiamasdl er
conmpound 119: 3 : "

[ 2- Car BERPITA Sy blsrsRU e BamA AR ) P Riag sy e seid hEA U Ly
in-2- ylcaa@iw@dmmy h){{pwamalxwa (neéﬁ tﬁﬁfeﬂ@/)i(-%ém&naﬁlﬂiﬁnﬁemw) -etisl@rbaonppbund
120: 4- [ 2- Car boxy-2-(2 | opent yl - acetylﬁ@g 0) - et carb é%%;Slﬁqgthoxyf
-2- pWQﬂ@ﬁXI’Y }zsz(%rmﬁhmpﬂtm PYIYHLBt YiariHg)-et }BWW dci#os ster
MCSLLP 131 ound 121 :

4-[(2- Eﬁ?%fxy- -i sobutyrylam no-et hylcar banoyl) - net hoxy] -2- (pyridin-2-

yl am nQo@mbhiyld Hﬁy A¥ 0D -iCaibeey L- Ezc;zaﬁbnmyﬁwbbmwstQWMMthlymﬂmmﬂ 122 :
4- [ 2- Car box (2-cyclohexyl - acet t.h carba oxyl

2- ( pyr ina;ﬁnmxz ﬁy Wﬁ%ﬁétﬂi’iﬂd)n %yﬁWPP)d e @féﬁirﬁa&bo é %)ISI}I) est er
conpou ;

{[ 2- Car oxy 2 (2 propyl - pent anoyl am no) - et hyl car banoy1] - met hoxy}

(pyri dlcamﬁewdarﬁ7né{r(at2q¢ht)bopy{2|°@l,4 GHnireethyl-benzbrssyifony aping)-piilopibagwybr
conpound 124: k
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(pyri digfte2-yl am nonmet hyl ) - pyrrol i dme-1 -carboxylic acid benzyl ester
conpound 125 : 4-

{ [ 2- Cacborgwgl (38: 8y ¢i-drepe-pyuidiser yirmmaoyetbylingt c@reaboyri-(hetiengivl-

g OETEB(;LhdI Ao %suyfg?nwcimmo e%gaﬂpa\fﬁgy(ﬁ IS GIFBRANRE! £-BRlAyRERGY be®st er

{[ 2- Capfexy- 2- (254, 6-triisopropyl - benzoyl am no) - et hyl car banoyl] - net hoxy}
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{[ 2- Car boxy- 2- (4- phenyl - but yryl am no) - et hyl car banoy1] - net hoxy1- 2-

(pyridm 2-yl am nonet hyl )-pyrrolidine-1 -carboxylic acid benzyl ester
conpound 128 : 4-

{[ 2- Car boxy- 2- ( 5- phenyl - pent anoyl am nCet hyl car banoyl ] - net hoxyl - 2-
(pyridin-2-yl am nonet hyl ) -pyrrolidine-1 -carboxylic acid benzyl ester
conpound 131

4-{[ 2- Car boxy-2-(2, 4, 6-tri met hyl- benzenesul f onylani no) - et hylcar banoyf| met ho



MCSUP 132 met hoxy} -2- [(4, 6-dinmethyl-pyridin-2-ylam no)-nethyl]
-pyrrolidine- 1 -carboxylic acid benzyl ester conpound 141: 4- {

[ 2- Car boxy-2-(2, 4, 6-trinmet hyl -benzenesul f onyl ai ni no) - et hyl car banoyl ] net hoxy
}-2-[(5-phenyl - p3oi dm 2-yl amm) - net hyl | - pyrrol i di ne- 1- car boxiCBEL&ci d
benzyl ester conmpound 142: 4-

1[ 2- Car boxy- 2- (2, 4, 6-tri met hyl - benzerlégul f onyl ani no) - ethylcarbannyljnethoxy
| -2-[(4-methyl -pyridin-2-ylamno)-nmethylkpyrrolidine- 1 -carboxylic acid
benzyl ne@h@ty }C%ﬂ&ﬁlﬁrﬂimiﬂlxl pyridin-2-ylamino)-methyl] -pyrrolidine- 1 -carboxylic acid

4-{[ 2- qxt 2-(2,4,6-trinmethyl -benzenesul f onyl am no) - et hyl car banoy1] -

met hox %i nethoxy pyridin-2-ylam no)-nethylj-pyrrolidine-I-carboxylic
aci d b%ﬂ butﬂﬁtéﬂr 4C<{)I[f110k{ftﬁd>xﬂt44(2 4,6- tr1methyl-benzenesulfonyiammo) ethylcarbamoyl}-

4-1[ 2- Car % g trimethyl - enzenesulfony anlno%ég}hylcarbannyljnetho
xy} - 2- sl ol w@aﬁmsdrpﬁorﬂlwg p-Fstyi pepsliding-i-earbryiic agidgsaarli ¢ aci d
benzyl ger conpound 145:

3-(2-{f§% 3-Di et hyl -butyryl)-5-[(4-nmetb. oxy-pyridin-2-yl am no) - met hyl ] pyr
rol i di redwpyluakid2: age[Qy(Dahbm)’.-(Zé(%m%)ﬂﬁenmnlawfdmgkmnﬁm@sﬂhﬁomhxaujflﬁo) pr op
ionic acid cgrgg %

3- (2- 01peAhoxy &%fﬂf supyide2spninoraalodopyeliding. zegbanians)d yl lpyrr
ol i di n,3zy! oxyl -acetyl am no) - 2- (2, 4, 6-tiinethyl - benzoyl am no) - pr opi oni c
aci d conpound 147: -

4- ({ 2- Campownyd L3} ¢ iathyixy @ bfrésuaniby Rbdraaycs) amilaoinogehiyl cosravzoybly | | -

g‘é’} goggélgzﬂ grééfg?ﬁ&eg%g rfd?_rlﬁg y%al%{lng)mmeggyi}[r}:%}rp&ﬁd YL Oil)oxy ic amdjbenzy?r boxylic

3- (2-{ L5468, 3-Di met hyl - but yryl ) - 5-[ (4- met hoxy- pyri di n- 2-yl am no) - net hyl ] pyrr

ol i di n- 3-yl oxy}-acetyl amm) - 2- [ ( 1- et hyl - cycl ohexanecar bony1) - am no] - pr opi o
ni ¢ acicomp g44 Cazbox{f 2 ~(2,4,6-trimethyl-benzenesulfonylamino)- ethylcarbamoyi]

ot hoxd g byl RS TR PRk YR R B RO i
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manuf acture of a nedi canent for the treatnent and/or_ prevention, of

pat hol 8yireladingdnypuiyetrssilaminok2-(A4ohierihg- b&aé%ﬂealiﬂF@Yiwa%p@pw@r%% 1-3
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skin, Joi neop nOV|a Intesti tissue and/ or e bone
ti ssuepyrrNEBhBde:a}a-ac&tylusmo}}ﬂ (a%mmhyﬂ Iaemaoyldmng)){pm;amyc efidcl aims 1-3
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to any rrf%{ho%kgﬁ gg; Aethok! gh@fﬁ-ﬁ?ﬁﬂ}flﬁgtrﬁétﬁyl?fpyﬁroﬁﬁ@lb CRIBMoxLBE adilBedAeat nent

of hemangi o psoria a’ conpound according to anyof
cl ai ms&st& for the manufacture of a medicanent for the treatnent of

h toid art d t Use . of di
to° anycared 48 15 PER P S RiRt el Spedine S RO e Foat nent
of a nplirPnAAL-NEEPLASHIamAE)- 2@@%@15@&&5@%5@&5&% -SminthRF&idhit had

mal i gnant neoplasm’is a carcinona sel ected fromthe group conprising breast
car ci novmapounddisi afr { Pafatbasyd; (2dieh @"nn@thybbmmsulé@wém@@m -ethglspdiamond;

bl adder ar ¢ ona he car trocytoms,

mel anof&:"° %?3%11$H?-§W8H@}gigyrroii¥aé-béaerg I@raﬁ n%nal egﬁ?/ of clains 1-3
for the nanufacture of a nedi canment for the treatnent of an i nflammat ory

di seasg se{eCheLcdh Rl Q@ccﬂﬁi‘ﬁ% %%”@Fdiﬁhﬂg Y 190in¥ intdngifactud bagmat ory bowel

di sease, ulcerative colitis ohn' s di sease and coronary thronbosis. 12.
Use acm@dmaquttfor thayreatimenlt aidfer wegention of heholegishlangingenais. a nedi canent f or
the treatment of an infectious disease caused by or involving fungi,

bacteria and/or viruses e acc ny of cl 1-3. for the
Ut okt ur 8 CORPRUHLHCORHRAD 0T KO Pt ndRe Fsagret d o Tpa lisdor o
conpoupd, a0k dtng, tthQ sl%}/ o, I‘Péoglaréﬁ Lo viPlisd B En R %@édéraﬁd/%i th’@: H@Sﬁ@“ cament
for the treatnent of nacu ar’ degeneration and/or neopl asns.

phaunagsué¢.i cal conposition conprising a conpound accordi ng to any of cl ai s
1 to 3 and a pharmaceutically acceptable carrier, diluent or excipient.

16. The pharnaceuti cal conposition according to claim 15, wherein the

conpound is present as a pharmaceutically acceptable salt or a
pharmaceutically active solvate. 134MCSI.LP




17. A compound of the forrmula. or a phannacol ogically acceptable salt or
sol vate thereof. 18. The conpound according to claim 17, wherein the

compound is 3-(2-

11- (3, 3- Di met hyl but yry1) - 2- [ (4- met hoxy- pyr i di n- 2-yl ani no) - met Ky15-byrr ol i di
n- 3-yl oxyl -acetylam no)-2-[(1- ;
nethyl-cyclohexanecarbonyl)-anino]-préaionic acid. 19. A phaimceutical

conposi tion_conpri sing conmpound accordi ng .t | aim 17 an
Phay mmdeut st camenmrLsReLE Piigy o Qtn? BF Dbyt @R et
medicament for the treatment of age related macular degeneration by neovascularization.

7. Use of a compound according to any of ¢laims 1-3 for the manufacture of a

medicament for the treatment of hemangioma or psoriasis.

8.  Use of a compound according to any of claims1-3 for the manufacture of a medicament

for the treatment of theumatoid arthritis and/or osteoarthritis.

9. Use of a compound according to any of claims 1-3 for the manufacture of a

medicament for the treatment of a malignant neoplasm.

10. Use according to claim 9, wherein the malignant neoplasm is a carcinoma selected from
the group comprising breast carcinoma, ovarian carcinoma, colon carcinoma, pancreatic
carcinoma, bladder carcinoma, sarcoma, mesothelioma, teratocarcinoma, astrocytoma,

melanoma, angioma and glioblastoma.

11. Use according to any of claims 1-3 for the manufacture of a medicament for the

treatment of an inflammatory disease selected from the group comprising gingivitis,

inflammatory bowel disease, ulcerative colitis, Crohn's disease and coronary thrombosis.

12,  Use according to any of claims 1-3 for the manufacture of 2 medicament for the

freatment of an infectious disease caused by or involving fungi, bacteria and/or viruses.

13.  Use according to any of claims 1-3 for the manufacture of a medicament for the

treatment of fibrosis.

14.  Use of a compound according to any of claims 1-3 for the manufacture of a

medicament for the treatment of macular degeneration and/or neoplasms.

15. A pharmaceutical composition comprising a compound according to any of claims 1 to

3 and a pharmaceutically acceptable carrier, diluent or excipient.

16. The pharmaceutical composition according to claim 15, wherein the compound 1s

present as a pharmaceutically acceptable salt or a pharmaceutically active solvate.
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17. A compound of the formula:

or a pharmacologically acceptable salt or sotvate thereof.

18. The compound according to claim 17, wherein the compound is 3-(2-{1-(3.3-Dimethyl-
butyryl)-2-{(4-methoxy-pyridin-2-ylamino)-methyi][-pyrrolidin-3-yloxy | -acetylamino)-2-[(1-

methyl-cyclohexanecarbonyl)-amino]-propionic acid.

19. A pharmaceutical composition comprising a compound according to claim 17 and a

pharmaceutically acceptable carrier, diluent or excipient.





