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rel at.es t WQBYEB3tonpounds of the formula X-Y-Z-R - CH2- RZFQE/FPW5’(‘§C} R5 in
whi ch  *159159* X is H2N-C(=NH)-, H2N C(=NH) - NH-, A—C( =NH) - NH-, Het - or
"10 Het'-NH, where the prinmary amno groups may a be prow ded

conventional ami no-protecting groups, R3 in whi ch one ” II“‘WIMI“I' m_u
met hyl ene groups may be repl dnhdbltgrsmf iotegrin anBs, 15 Y i s
-(CH2)-- -f-{CH2)o , Z is absent, -0-, -NH, -NA-, -CH(OH)-, - CHtDA) -

-CHA-, -CA20r -S-, R heny Iene WhICh S unsubstltut ed or nono-, di- or
20 trisubstithe EWeplion) rel@ es Brnov,el campogngs obthecfgrmula |

5 X-Y-Z-R'-CH»-R¥R*-CH,-CO-R® |
in which
X is HoN-C(=NH)-, HaN-C(=NH)-NH-, A-C(=NH)-NH-, Het'- or
10 Het'-NH-,

where the primary amino groups may also be provided with
conventional amino-protecting groups,

[ Y is -(CHo)n-, ~(CHp)m (CH,),-

H

R

in which one, two, three or four methylene groups may be
replaced by N, O and/or S,

15
V4 is absent, -O-, -NH-, -NA-, -CH(OH)-, -CH(OA)-, -CHA-, -CA-
or -S-,
R’ is phenylene which is unsubstituted or mono-, di- or
20 trisubstituted by F, CI, Br, A, OA, OCF3 or CN,
@ R? is N, CH or CA,
R® is H, F, Cl, Br, A, OA or OCF;,
25
R* is phenyl, naphthyl or Het?, each of which is unsubstituted or
mono- or polysubstituted by A, aryl or CF3,
R® is OH, OA, NH, NHA or NA,,
30
Het' IS @ mono- or bicyclic heterocyclic radical having from 1 to 4
N atoms, which may be unsubstituted or mono- or
disubstituted by NH,

L

*G00002*



R2is N CHor CAA RBis H F, Cd, Br, AL OAor OCCFs, 25 R4 is phenyl,
napht hyl oVvOMRNM37 each of which is unsubstituted or nDNOPCEEP00/07590

pol ysubstituted by A aryl or CF3, 30_R5 is OH OA NH2, NHA or NA2, Het'
'is a mono- or bicyclic heterocyclic radical having from1l to 4 N atons,
whi ch may be unsubstituted or nono- or disubstituted by NH2, uiu *@&0002*
WO 01/1' 4337 PCT/ EPO0/ 07590 2 Het2 is an aromatic nono- or bicyclic

het erocycl i cHetfdi cal hgvdarmngrdmatio rhoho- 8r bicyfliangiepscyalieradial dvia may be

unsubstituted or nono- IS tituted F._Cl. Br QA SA S,
_CO-A, CN, COOA CO\IHZf,r8'écﬁltfi’A$mE§qf %}é’,m% which "i‘asVA%E%‘Hb%W‘@Fi s
unsubstituted or nono-or mionoeor disubstitsited by &d GbyBAl, O 3A, O&FsA is al kyl
having 1-12 carbon atoIE@-a CN, COOA, CONH,, CONHA, CONA, or NO,,

5
aryl is phenyl which is unsubstituted or mono-, di- or trisubstituted
by Hal, A or OA,
A is alkyl having 1-12 carbon atoms,
10
n is1,2,3,45,6,7,8 9, 10, 11 or 12,
‘ m, O are each, independently of one another, 0, 1, 2, 3, 4, 5, 8, 7,
8,9 10,11 0or 12,
15

and their physiologically acceptable salts and solvates.

The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of
20 medicaments.

It has been found that the compounds of the formula | and their salts have
very valuable pharmacological properties and are well tolerated. In
particular, they act as integrin inhibitors, inhibiting, in particular, the
25 interactions of the ay integrin receptors with ligands. The compounds
‘ exhibit particular efficacy in the case of integrins a3 and avfs. The
compounds are very particularly effective as adhesion receptor antagonists
for the aw/B3 receptor.

30 This action can be demonstrated, for example, by the method described by
J.W. Smith et al. in J. Biol. Chem. 265, 11008-11013 and 12267-12271
(1990).

Inhibition of vitronectin binding to the receptor avBs has been demonstrated
experimentally for 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}-

35 butyric acid.

B. Felding-Habermann and D.A. Cheresh in Curr. Opin. Cell. Biol. 5, 864
(1993), describe the importance of the integrins as adhesion receptors for a



‘had the object of finding novel conpoun

10 nis 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11 or 12, m o are each,

i ndependerwoyof3sbne another, 0, 1, 2, 3, 4, 5, 6, 7, 8, ®OCTEPpo/MdBIDr 12,

15 and their physiologically acceptabl eqsalts and sol vates. The invention
33 havi ng val uabl e properties, in

particul ar those which can be used for the preparation of 20 nedi canents.

It has been found that the conpounds of the fornula | and their salts have

very val uabl widehadrigag of poeseinepa @perdyingsorads, especidlylintrelatibattedhe | n

particul ar, thex act .as integrin inhibitors, inhibiting, in particular, the
25 i nteract i 'SHEPIF A av i nt egrin receptors with |ligands. The conpounds
exhi bit particular efficacy in the case of integrins avRs and avRs. The

conmpounds ar F: i ' y. ef [ i e r antagoni sts
For the. avreouErinBRbls Gibfidn Gy 3rb diciBed il EP GABESRRG. 2 imate, by
the method deopeweds agcarding terthe invantign. showld be pegardedmasan irsmntion

11008- 11013 gngbidasty mlétatbr(tb3RB)said BppiRidtiopn of vitronectin binding to
the receptor, avRs has been denonstrated experingental f ,
ot 4 (M oReEhs Pk mon ST PaRT TG B BeRHASEaRDH N WOITH24124 seedn .

Fel di ng- HabeERe€82089d. D. A. Cheresh in Curr. Opin. Cell. Biol. 5, 864
(1993), describe the inportance of the integrins as adhesion receptors for

a WO 01/ 14337 PCT/ EPO0/ 07590 -3 . _
10  The dependence of the occurrence of angiogenesis on the interaction

between vascular integrins and extracellular matrix proteins has been
described by P.C. Brooks, R.A. Clark and D.A. Cheresh in Science 264,
¢ 569-71 (1994).

15  The possibility of inhibiting this interaction and thus initiating apoptosis
(programmed cell death) of angiogenic vascular cells by a cyclic peptide
has been described by P.C. Brooks, A.M. Montgomery, M. Rosenfeld, R.A.
Reisfeld, T.-Hu, G. Klier and D.A. Cheresh in Cell 79, 1157-64 (1994).

20 The experimental evidence that the compounds according to the invention
also prevent the adhesion of living cells to the corresponding matrix pro-
teins and accordingly also prevent the adhesion of tumour cells to matrix
proteins can be provided in a cell adhesion test carried out analogously to
the method of F. Mitjans et al., J. Cell Science 108, 2825-2838 (1995).

25

‘ P.C. Brooks et al. in J. Clin. Invest. 96, 1815-1822 (1995) describe avfs
antagonists for combating cancer and for the treatment of tumour-induced
angiogenic diseases.

The compounds of the formula | according to the invention can therefore be

30 employed as medicament active ingredients, in particular for the treatment
of tumour diseases, osteoporosis and other osteolytic diseases, and for the
suppression of angiogenesis.

Compounds of the formula | which block the interaction of integrin recep-

35 tors and ligands, such as, for example, of fibrinogen with the fibrinogen
receptor (glycoprotein lib/llla), prevent, as GPIIb/llla antagonists, the
spread of tumour cells by metastasis. This is confirmed by the following
observations:



wi de variety of phenomena and syndrones, especially in relation to the
receptor av@91/1038her inhibitors of integrin avRs are descPCiapod/ersEP
0820988. The 5 conpounds according to the invention should be regarded as
‘an invention of selection in relation to the said application. Vitronectin
receptor antagonists are also described in WO 97/24124 and in E P 0820991
10 The dependence of the occurrence of angi ogenesis on the interaction

bet ween vascyhask réaoe@frtummrmén@mﬁaa%éwltamouﬁtrmxh@vgémléﬁsymnbeen
descri bed by Bro e es in tﬁCI ence 264,

569- 71 ( 19947 e%@'%% PiSuat e tofpBfion PG cRoa LS tnida h and t hus
initiating ajhopugtsirderachioogf el delldertthbloot platglaigetihe twaslcml ar cells

Rosent el d. R arisorpdie Bl the BRieREf e mitradtfaiie dhdbrdihik IPTTCY: M
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to the i nVenTh@ﬁnc@a‘@@ré{{éié@@?e BBR t@délf%?thHeﬁfseNe\é'tag/e%Qéﬂ wall® the
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96, 1815- 182%;3% écrl g’b @%%OC%'P%EOE%‘@ e%’ftg? %bME?%a@QHLSE and
for the %0 eatarehe regandedms effecliveduetastagio ywibitordi seases. The conpounds of

the formula | according to the invention can therefore be 30 enployed as
medi canent active ingredjents n partlcular for the treatnment of tunour

. i
dj seases, osPediFEs 42¢ 8indirg et il INQIEs Pyanectia; %%gebré‘ﬁﬁ fagter to\the
pressi on firirsyErogeeptirdf tl@ Blrdnsiatedéts! b@nb@ﬂﬁ@é @f iheW@rmhlabﬂ &eg the

f1br1 nogen vt e HhBroTE ey iv”@der'g S oA rPRprT 2pTAGHEy one
as GPl I3 1| Iandﬂarmgmmtettlse cohespmﬂmgdecﬂptommthe:shﬂfacdwf vartasteadi s. This
[ fi d | j "’ 7590 4
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takes place €3t mﬁgﬁfqrﬁ@eremwﬁwe@ﬁorotherffetatm@gpfa@m@@bom ARARE&DI ) t hrough
i nteraction @érdiémmfémp@ﬁ |ﬁﬁéﬂnmaﬂbhfhrm 20&ricdadsrt s. The tunour cells are

screened by the protection in the mcroaggregate and are not
20 The properties of the compounds can also be demonstrated by methods
described in EP-A1-0 462 960. The inhibition of fibrinogen binding to the
fibrinogen receptor can be demonstrated by the method indicated in
EP-A1-0 381 033.

25 The thrombocyte aggregation-inhibiting action can be demonstrated in vitro
. by the method of Born (Nature 4832, 927-929, 1962). The inhibition of

bone resorption by the compounds according to the invention can take
place with the aid of an osteoclast resorption test analogously to
WO 95/32710.

30
The invention accordingly relates to compounds of the formula | according
to Claim 1 and/or their physiologically acceptable salts for the preparation
of a medicament for use as integrin inhibitor. In particular, the invention
relates to compounds of the formula | according to Claim 1 and/or their

35  acceptable salts for the preparation of a medicament for combating
pathologically angiogenic diseases, tumours, osteoporosis, inflammation
and infections.



5 recognised by the cells of the imune system The m croaggregates are

abl e~t o atWadivi4dignsel ves to vessel walls, facilitating fRCTHPO/HEBACtration

of tunour cells into the tissue. Since_tghe formation of the mcrothronmbi is

‘pronoted by fibrinogen binding to the fibrinogen receptors on activated

bl ood platelets, the GPIIb/Illa antagonists 10 can be regarded as effective

nmetastasis inhibitors. Besides the binding of fibrinogen, fibronectin and

W1 | ebr gnd ;ﬁbé@brﬁpmuhlﬂe of itrhxf foroutan | cac eptemplof/edi lze rbédi]gdmeﬁabeﬂi\&t s,

conpoundas of . t ; L.nhj bt Dl ndl rther esive

roteins.  sulteredetisH ot Tane ysfiogly, redfcil Yo i Bloebjhg andR?

cor r espondi ntperapyept hrembases angagerdiak irdarotian; ameriessi¢rosig éxlamma-

particul ar, gthey. t Ll : i can
fite ?dglpg%ﬁ% aridifa bBEIGRS! Rﬂn&irfch% sobéfe%llﬁfac %%ﬁﬁ&é&[ sa&e

t herefore be enp or tThe treatnent o hronboses,” ap exl a, cardi ac
infarctioh, PRPEIGRRIPHH Wﬂ?rﬁ@@@?ﬁn@scHaQ?Q@Q@?”)E@n@WQeBKdH@%ﬁ% SgeN t he
conpounds cags &bp ex@epis Wmhmatien, &phtnarrﬂimdgcdemﬁéém didbetit- Al- 0 462 960.
The inhibiti 063. of f.ibrinogen, bindi ntgoto t he |br|| nag n,.receptor can be
denonst r at ed" BY'PREYmER Fi SRESNG ATPN, fnyQRia, ogiaigh E)P\I’a_sm SThe

t hr ombocyt e dpmpneajan anthriti ) loistedarihgitiactubeotic ghalmonk: mceratiae edlifis) vitro by
the method o ) r {- .. 196 LAAL bt bone
resorption b?r%@g&%&%étg@ﬁ%@ﬁ%ﬁ%%t% §”?T%'§_’ tl?e)r?\t/ee'ﬁkﬁs()%ﬂgtl% Q'QE@SQ ace with
the aid 6 awrgdntesipastbaciemnaljniestionasunganteptiossyintacueresiidainae. 30 The
I nvention acéﬁdﬂﬁ%hhdﬁﬁt’aﬁh?%ﬁ&W%h@éliﬁd‘ﬁr&c@%&%‘a | ‘according to

Claim1l and/or their physiologically acceptable salts for the preparation

of a nedicanment for use as integrin inhibitor. In particular, the invention
at esblto cwrpmnqmmﬁlstdmhé CUrmuJ_IaIban@ecmﬂpl@ged@s@r?imﬁcﬂobﬁ!altj/gmivtehei r 35

acceptable s [ | i n r_conbatin

pat hol ogi cal ?‘f»%ﬁé?%sg'i‘nﬁ?%é)raﬁ@@%@bg%P@mﬁ?ggomﬂg 8&@?”52?%@@% on and

i nfecti okfs. pICROAKars3IBe UBET/ EReY have @m argiseptic actipo heds Tie effectiver mul a |

can be enplo h@%ﬂ ERIBi | L i i Ao oyet eri nary

medi ci ne, fo?‘ét _g]stpr op tg\ﬁiam slélggnééi}\_l}gg Cthﬁg{reggé;/rﬁg?&{ﬁrgg%gs, _ nyc/)gcar di al

infarction, GesERessky Br Yalentin-Weighiphet alnin iiegiaskand Innmynity 28 ori s,

t umour di seaggss (p98®ol ytic diseases, such 5 as osteoporosis,

hyper cal caem a, pathol ogically angiogenic illnesses, such as, for exanple,

i nfl anmati on, opht hal nol ogi cal illnesses, diabetic retinopathy, macul ar
degener &0 onTheymyerdionaisd aelatasstodhe dyadvates andrsnivates cfoaekampte s,

osteoart hri téﬁ:oh&lé?@é“df@h@éé”‘&&ﬂ?&n&% cerative colitis, Crohn's di sease,
'i"asi enost’

at heroscl erosi's, psoriasis, fes 0oSi’'s after angiopl asty,
The invention furthermore relates to a process for the preparation of
compounds of the formula | according to Claim 1 and their salts,
. 25 characterised in that
a) a compound of the formula | is liberated from one of its functional
derivatives by treatment with a solvolysing, reducing or
hydrogenolysing agent,
30 or

b) a radical X and/or R® is converted into another radical X and/or R®

by, for example,
35
i) converting an amino group into a guanidino group by reaction
with an amidinating agent,
i) saponifying an ester,



10 viral infectjons, bacterial infections, fungal infections, in acute
renat fai IwWo®1/a4837i n wound heal i ng for supporting the healPCTEROO/OTSOGSES.
The conpounds of the formula I can be egpl oyed as antinmicrobially active
substances in operations where biomaterials, inplants, catheters or cardi ac
15 pacenakers are used. They have an antiseptic action here. The

ef fectiveness of the antimcrobial activity can be denonstrated by the

net hod described Ry P.cofiertitg a-hieir@draniginedinto an dnibipetbyon and | nmmunity,
28512855 (1988). 20 Thﬁyl nventjion also relates to the hydrates and

sol vates, for exanple (&998[‘3 AL of these conpounds. The invention
furthernore relates to a process for the preparation of conmpounds of the

formula | acenufy athddd & il fnbrinded [1s3\BrefTENBHAGE R Lagd 10 that )

a conpound o e fornula erated fromone o functi onal
derivatives by treatment with a solvolysing, reducing or hydrogenol ysing

agent, 30 or TR caniiingslof YhafsthRila RindyshH@y ehir8cdiifePardfidyer radi cal
Xand/ or R5 by, for exalgp.l e, 35 lg’ggo Verti g%.a amn lc_i"roup | ntz a
guani di no_gr BEE16)® PEGKT NGhlFalkY 2 SIEFERISREr Rdorys Al these ToRBBHIF yi ng an
ester, VWO &ldrigidd] andll fdPai3) andhixtures thoreod(furexampleathB)DI foryresyi di ne
into an am dine Ry, J49h HE PSS .
10
The compounds according to the invention also include so-called prodrug
derivatives, i.e. compounds of the formula | which have been maodified with,
. for example, alkyl or acyl groups, sugars or oligopeptides and which are
rapidly cleaved in the organism to give the active compounds according to
15  the invention.

The abbreviations mentioned above and below have the following
meanings:

20 Ac acetyl
BOC tert-butoxycarbony|
CBZ or Z benzyloxycarbonyl
DCCI dicyclohexylcarbodiimide
DMF dimethylformamide
. 25 EDCI N-ethyl-N,N'-(dimethylaminopropyl)carbodiimide

Et ethyl
Fmoc 9-fluorenylmethoxycarbonyl
HOBt 1-hydroxybenzotriazole
Me methy!|
30 Mtr 4-methoxy-2,3,6-trimethylphenylsulfonyl

HONSu N-hydroxysuccinimide
OBut tert-butyl ester

Oct octanoyl
OMe methyl ester
35 OEt ethyl ester
POA phenoxyacetyl
TFA trifluoroacetic acid

Trt trityl (triphenylmethyl).




and/or a base or acid of the formula I is converted into one of its salts.
5 The conp¥OmWd843f the fornula | nmay have a chiral centr e PamERIBVY7VNer ef ore
dccur in a plurality of stereoisoneric _fornms. Al these forns (for exanple
‘D and L forns) and nixtures thereof (for exanple the DL forns) are included
in the formula I. 10 The conpounds according to the invention also include
so-cal l ed prodrug derivatives, i.e. conpounds of the formula I which have
been nodified with, for exanple, alkyl or acyl groups sugars or

ol i gopepti de andwh h are ra aved . in t nismto _give the
active corrpoEn'boé"gggb'hhﬂ '9539{50'?53(1{#@9'(?% 2 q'bﬂccufﬁ'éorgbgf”@\ﬂn&ﬁ 8&@ ment i oned
above and beas\viohexamplee A, ohdyobe idprtieahomdjfferetd, ide ame éngepdpident of one
tert-but oxycgﬁaﬁgyl CBZ or Z benzyl oxycar bonyl DCCl
di cycl ohexyl carbodi i m de DVF di met hyl f ormam de 25 EDCI
N- et hyl - R N - (di net hyl ani nopr opyl ) car bodi i mi de Et ethyl Fnoc
Z flgﬁrenygmt@wahamh u%lt 41|5h6d7 @}(BQ%?S@rﬁNé'tcﬂfﬁgb@dgVﬁcfcﬁbmﬂl 200%:
met hoxy- ri su ro
tert-butyl egpg?ylcg yt@{{%ﬁgyﬁ @'\%’Wv&%% g)fl %%F?/?ﬁtyl éf E'é@ er POA
phenoxyacet yfurfiefmbre &lsequerdglet i @-ari3imethylbatyt, vil, 1 tir2 Fﬂﬂiﬂlzld‘lmthH :
propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,
10 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2 2-trimethylpropyl, heptyl, octyl, nonyl,
decyl, undecyl or dodecyl. Hydrogen atoms in the alkyl radicals may also

. be substituted by halogen atoms. A is therefore alternatively, for example,
CFs.

15
X is preferably, for example, pyrimidin-2-ylamino, pyridin-2-ylamino,
imidazol-1-yl, imidazol-2-ylamino, benzimidazol-2-ylamino, 4,5-dihydro-
imidazol-2-ylamino, 2-aminoimidazol-5-ylamino, 2-aminopyridin-6-ylamino,
2-aminoimidazol-5-y| or 2-aminopyridin-6-yl.

20 Y is preferably, for example, ethylene, propylene or butylene.
Z is preferably, for example, O.
R'is preferably, for example, 1,4-phenylene.
R?is preferably, for example, CH or N, very particularly preferably CH.
R*is preferably, for example, pheny!.

® 25 R®is preferably, for example, OH.

Het' is preferably 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or
5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, each of which is
unsubstituted or mono- or disubstituted by A, NHA and/or NH,, furthermore
30  preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or
5-tetrazolyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl,
1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 3-,
4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-,
7- or 8-cinnolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 1H-imidazo[4,5-b]pyridin-
35 2-yl or 1,8-naphthyridin-7-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.
Het' may thus, for example, also be 2,3-dihydro-1-, -2-, -3-, -4- or -5-
pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl,



WO 01/ 14337 PCT/ EPO0O/ 07590 7 Throughout the invention, all radicals which
occur nor ewoln4sice, such as, for exanple, A may be i demtgmER0007590

different, i.e. are independent of one_qppther. 5 Ais alkyl and has 1, 2,
3, 4, 5 6, 7 or 8 carbon atoms and is preferably methyl, ethyl, propyl,
| sopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthernore also

pentyl, 1-, 2- or 3-nethylbutyl, 1,1-, 1,2- or 2,2-dinethyl propyl,

1- et hyl propytetr wdaﬁ1 12,02-4 uardarzblyﬂ 4TI d?@ﬁhhdbzollzjﬁ 2 :Ld?nydré1 -3-, 10
2,2-, 2,3- or,3, % yl bu

t

1-et hyl - 1- mef4iyrd 1Pyé?ﬁ§jvl ée]lFﬁﬂ%‘Pﬂ' I -|or "i')élraim')ﬂr" 4-dihydro-1-,
1,2,2-trimet KB4 ﬁ-(my-m pymM y1,2,3p4-tetrahyapoytl-, -2 e8| -4-+6d @ y6-pyrid EdeCW
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partlculngrl y é?é‘ftg{é?[}%g/ @ﬁ %rbgn@f}@’%‘?ﬁbl y, for exanple, phenyl. 25 RS is
preferabl@, for exanple, OH Het' is preferably 1-, 2- or 3-pyrrolyl, 1-,

g or 2 hERARLKaniy 233,49 S0br SRR I a: 2. Fo-8radpyridyl, 2
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1, 8- napht hyr Péﬁﬁlukirw preferabhyed.et oeHhcl i c radicals may al so be partially or
f g' ly gydr ?2?0%:?@_6 ar'é'jfrrgfe’f?ﬂlyt B4én |rf]d¥8eﬁ6@ﬁm 8f2 c_)ﬁ‘é %@oﬁ%rzﬁ% dF Q%@{)eglr 1;)| g0
1-, 2- or 3-BRYeWi Wlayly pref’erabl ’ ’

20

Amino-protecting group is preferably formyl, acetyl, propionyl, butyryl,
phenylacetyl, benzoyl, tolyl, POA, methoxycarbonyl, ethoxycarbonyl, 2,2,2-
trichloroethoxycarbonyl, BOC, 2-iodoethoxycarbonyl, CBZ ('carbo-
benzoxy"), 4-methoxybenzyloxycarbonyl, FMOC, Mtr or benzyl.

25
Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the radicals mentioned has one of the
preferred meanings indicated above. Some preferred groups of compounds
can be expressed by the following sub-formulae la to li, which conform to
30 the formula | and in which the radicals not denoted in greater detail have
the meaning indicated under the formula |, but in which

in a) X is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino, 4,5-
35 dihydroimidazol-2-ylamino, 2-aminoimidazol-5-
ylamino, 2-aminopyridin-6-ylamino, 2-aminoimidazol-5-
yl or 2-aminopyridin-6-yl;



W) 01/ 14337 PCT/ EPOO/ 07590 -8 tetrahydro-1-, -2- or -4-imdazolyl,

4, 5-di hydrwioitdassal - 2-yl, 2, 3-di hydro-1-, -2-, -3-, -4- @®CTHERpPraEol yl,
tetrahydro-1-, -3- or -4-pyrazolyl, 1, 4gil hydro 1-, -2-, -3- or
~4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,
2-, 3- or 4-piperidinyl, hexahydro-1-, -3- or -4 pyridazi nyl, hexahydro-1-,
-2-, 5-4- or -5-pyrimdinyl, 1-, 2- or 3- pi perazinyl,

1,2 3, 4-tet rahydr o) 1-, X- 2-, |s;&jrlmldtr4l2yylar’ﬁmo p§r|d|rr27yla?ﬁ|no8nmuaml1%}/l,

1,2, 3,4-tetrahydro- 1-

- i soqui
1,2,3,4- tetrahydro 1, 8 naph{’HVPizakﬁﬂ"F’Wm H?B?'BBQ%H'@GV@F"”B%P{Q%
hydr ogenat ed Het' radi cal s ainydacidiidaznteéd-yianieo, substituted by NH or
S e o, apyrrolyl - B ACHERY Ty B eyl 25 2a 2
or 3,5-pyRidyl, 2,4-, D 5. iS3, %or44 5- or 5,6-pyrimdinyl, each of which
i's unsubstitut ed or m)nosubstltut ed by F, d, Br, A OA or OCFs. 15 20 25 n
[ f bly 2, 3, 4,.,5 6.
oD e B a1 2 e B aha Ui, igesol
i ndependent |y of one anot heimidazoll2-gtardinol beszinidazol<-ylapind ocd|Hr | y
bt opi onyl * butyryl . " pheny! B RIBAGLVERTRE) Y oM™ het hoxytar bony!
et hoxycaTQ)onyI 2, 2, 2t Mi chl & d6thpxycar bonyl , BOC, 2-i odoet hoxycar bonyl ,
cBz (" carbobenzoxy) f- et [},ozy:lpgpqyl oxycarbonyl FMOC, Mr or benzyl.
Accordingly, the invention relates, in particular, to the conpounds of the
formula | in which at |east one of the radicals mentioned has one of the
r@)f erred meani nga)i ndixcat es pyriwigin Sa,rrmmwbynamdzgramn@ phidggepeynds  can

be expressed by the follow n ae la to conf mto 30
the formula | and in which frﬁgzzgld%(yéﬁr}g'nﬁope%'%g%%dl'z\r,?\h'léwﬁ?gf435% ail have
t he neanldg i ndi cat ed under difydrdioridagal-2-ylabwno,i n whi ch

Y IS ‘(CHz)n'
n is2, 3or4,
Z is O;

20 in e) X is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino or 4,5-
dihydroimidazol-2-ylamino,

8 ~(CH2)n-
n is 2, 3 or4,
25 Z is O,
. R? isNorCH;

in f) X is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino or 4,5-

30 dihydroimidazol-2-ylamino,
s '(CH2)n‘
n is 2, 3 or 4,
4 is O,
R®*  isNorCH,
35 R* is phenyl which is unsubstituted or substituted by A,

aryl or CF3;
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in 9) X Is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino or 4,5-
dihydroimidazol-2-ylamino,

is -(CH2)n-
n is 2, 3or4,
Z is O,

R*> isNorCH,

R* is phenyl which is unsubstituted or substituted by A,
aryl or CF3,

R®> is OAor OH;

in h) X is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino, 4,5-
dihydroimidazol-2-ylamino, 2-aminoimidazol-5-
ylamino, 2-aminopyridin-6-ylamino, 2-aminoimidazol-5-
yl or 2-aminopyridin-6-yi,

is -(CHg)n-
n is 2, 3or4,
Z is O,
R? isNorCH,

R*  is unsubstituted phenyl,
R® is OA or OH:

in i) X is pyrimidin-2-ylamino, pyridin-2-ylamino, imidazol-1-yl,
imidazol-2-ylamino, benzimidazol-2-ylamino or 4,5-
dihydroimidazol-2-ylamino,

Y is -(CH2)n-
n is 2, 3or4,
Z is O,

R?® isNorCH,
R*  is unsubstituted phenyl,
R°>  is OA or OH;

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
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conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not
mentioned here in greater detail.

If desired, the starting materials can also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately con-
verted further into the compounds of the formula I.

Compounds of the formula | can preferably be obtained by liberating com-
pounds of the formula | from one of their functional derivatives by treatment
with a solvolysing or hydrogenolysing agent.

Preferred starting materials for the solvolysis or hydrogenolysis are those
which conform to the formula I, but contain corresponding protected amino
and/or hydroxy! groups instead of one or more free amino and/or hydroxyl
groups, preferably those which carry an amino-protecting group instead of
an H atom bonded to an N atom, in particular those which carry an R'-N
group, in which R' is an amino-protecting group, instead of an HN group,
and/or those which carry a hydroxyl-protecting group instead of the H atom
of a hydroxyl group, for example those which conform to the formula I, but
carry a -COOR” group, in which R” is a hydroxyl-protecting group, instead
of a -COOH group.

It is also possible for a plurality of — identical or different — protected amino
and/or hydroxyl groups to be present in the molecule of the starting
material. If the protecting groups present are different from one another,
they can in many cases be cleaved off selectively.

The term “amino-protecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against
chemical reactions, but which are easy to remove after the desired chemi-
cal reaction has been carried out elsewhere in the molecule. Typical of
such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size is furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process. It



25Y n ZR2 30ipf)X Y nZ R2 35R4 is pyrimdin-2-ylam no,

pyrirdi n- 2-wbDamit4837 i m dazol -1-yl, imdazol-2-ylani no, PCT/EP00/07590

benzi m dazol - 2-yl am no or 4, 5di hydroi m ggzol -2-ylamno, is -(CH2)~-, s 2,
3, or 4; is pyrimdin-2-ylam no, pyridin-2-ylam no, imdazol-1-yl,

I m dazol - 2-yl am no, benzi m dazol -2-yl am no or 4, 5di hydroi m dazol - 2-yl am no,

includes acy! groups derived from aliphatic, araliphatic, aromatic or hetero-
cyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycarbony!,
aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples of such
acyl groups are alkanoyl, such as formyl, acetyl, propionyl and butyryl;

5 aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxy-
alkanoyl, such as POA, alkoxycarbonyl, such as methoxycarbonyl, ethoxy-
carbonyl, 2,2, 2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl;
aralkyloxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxybenzyloxy-
carbonyl and FMOC; and arylsuifonyl, such as Mtr. Preferred amino-

10 protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl, formyl
and acetyl.

. The amino-protecting group is cleaved off — depending on the protecting

group used — for example using strong acids, advantageously using TFA or

15 perchloric acid, but also using other strong inorganic acids, such as hydro-
chloric acid or sulfuric acid, strong organic carboxylic acids, such as
trichloroacetic acid, or sulfonic acids, such as benzene- or p-toluenesul-
fonic acid. The presence of an additional inert solvent is possible, but is not
always necessary. Suitable inert solvents are preferably organic, for

20 example carboxylic acids, such as acetic acid, ethers, such as tetrahydro-
furan or dioxane, amides, such as DMF, halogenated hydrocarbons, such
as dichloromethane, furthermore also alcohols, such as methanol, ethanol
or isopropanol, and water. Mixtures of the above-mentioned solvents are
furthermore suitable. TFA is preferably used in excess without addition of a

25 further solvent and/or small amounts of a scavenger, such as water, a

. phenol or a thiol, and perchloric acid is preferably used in the form of a

mixture of acetic acid and 70% perchloric acid in the ratio 9:1. The reaction
temperatures for the cleavage are advantageously between about 0 and
about 50°, preferably between 15 and 30° (room temperature).

30
The BOC, OBut and Mtr groups can, for example, preferably be cleaved off
using TFA in dichloromethane, TFA containing approximately 3% of water
or using approximately 3 to 5N HCI in dioxane at 15-30°, and the FMOC
group can be cleaved off using an approximately 5 to 50% solution of sec-

35 amines, such as dimethylamine, diethylamine or piperidine, in DMF at 15-
30°.
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is generally carried out at temperatures between about 0 and 100° and

pressures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.

Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%

10  Pd/C in methanol or using ammonium formate (instead of hydrogen) on

Pd/C in methanol/DMF at 20-30°.

. Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

15  such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propy!l ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether or ethylene giycol dimethyl

20 ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon
disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl

25 acetate, water, or mixtures of the said solvents.

It is furthermore possible to saponify an ester of the formula I. This is
advantageously carried out by solvolysis or hydrogenolysis, as indicated
above, for example using LiOH in methanol, NaOH or KOH in dioxane/

30 water, at temperatures between 0 and 60°C, preferably between 10 and
40°C.

The conversion of a cyano group into an amidino group is carried out by
reaction using, for example, hydroxylamine followed by reduction of the

35 N-hydroxyamidine with hydrogen in the presence of a catalyst, such as, for
example, Pd/C.
It is furthermore possible to replace a conventional amino-protecting group
by hydrogen by cleaving off the protecting group, as described above, sol-
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treatment is advantageously carried out with addition of a base, such as
triethylamine or ethyldiisopropylamine, in an inert solvent or solvent
mixture, for example water/dioxane, at temperatures between 0 and 120°C,
preferably between 60 and 120°C.

In order to prepare an amidine of the formula | (X = -c(=NH)-NH),
ammonia can be adducted onto a nitrile of the formula | (X = CN). The
adduction is preferably carried out in a number of steps by, in a manner
known per se, a) converting the nitrile using H.S into a thioamide, which is
converted using an alkylating agent, for example CHjsl, into the
corresponding S-alkylimidothioester, which itself reacts with NH3 to give the
amidine, b) converting the nitrile using an alcohol, for example ethanol, in
the presence of HCI into the corresponding imidoester, and treating this
with ammonia, or c) reacting the nitrile with lithium bis(trimethylsilyl)amide,
and subsequently hydrolysing the product.

Preference is furthermore given to the liberation of the compounds of the
formula | from an oxidised precursor by, for example, reducing an oxy-
heterocyclic compound using a reducing agent, such as, for example,
phosphorus trichloride, in an inert solvent.

Free amino groups can furthermore be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantageously in an inert solvent, such as
dichloromethane or THF and/or in the presence of a base, such as
triethylamine or pyridine, at temperatures between -60 and +30°,

A base of the formuia | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in an inert solvent, such as ethanol, followed by evapora-
tion. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,
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optically active resolving agent (for example dinitrobenzoylphenylglycine);
35 an example of a suitable eluent is a hexane/isopropanol/acetonitrile

mixture, for example in the volume ratio 82:15:3.
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di oxane at 1 ng an

alpp)r(om mat el §d@9{|§ag§§}wﬁ?rﬁ%€r%¥ﬁ§§gqg§a %%ﬁ%%@ﬂ g# mgt hyl am ne,
di_et hyl ami neln@iﬁvsn%llennéperlwrmﬂy,dﬂt@mculad\vcﬁmc;%%%quw/ EP00/ 07590

g Protecti mgngde?maslyv\hamyc@UC@@W@rrr@nﬁfmeyﬁmwwnmc}udnﬁ@fdr}vhu(lét%nsexarrpI e
Z or benzyl) can he cl eav treat Y\nth hydr ogen

in the prese WHENFI05: § |or(1§ BF S‘é')‘('&ﬂﬂ? Q%SHHWVOIP&W&P such as
pal | adi urg  abivaeyeayizailes pplyorera of @spartopasticlés, dablets, wapsuleSwrt@Eld e sol 5

h b , | cohol s,
Lot s et e RgMSE AR 80 A Geol B AR 2o Bt R Eor ) oo 5,
general | y ca8prays. A@Dmlnatma@frtmemce@l pmdwés]watbcmheroteghmqyee suich as

ressures be b gl0 bar.
Elydr ogenol ys%l\é}%%?y %Qéktléna&@gﬁggﬁcé?ddlotl%?épf‘y %'oYod%a?ch%r%gg aé to 10% 10

or ex
o T Y hasRs thsragk: A1 HRGRDSPOICAants IS 58 RESaIRLSHSon) on Pd)
in met ha@ol / kEdicaimeiils By driginptes $oroéxamiplepfrbe theedreas of Hent s are

ey o D on ey hsPian V808, B=f hEHBE sem BF BAERBy PhEE Rfaytie 5%: P
carbon tet raumncmmaggnts;m@cas;amglogeuesaurdmbwmsrmmiosiamsml s, such as
net hanol , et Bﬁ’é?ﬁbthe‘rﬁé@jt geh ts Jo'f*ﬁ e 'eeo lé?i‘r'\bad’fcﬁlk)ﬁét(ﬁ%?ée%t anol ;

et hers, such as_ di et i1.sopr ther, “tetra ran (THF) or
di oxane; gl y@gtib '8?'%@’“"%3]@%0'%3 Ritlogl "‘@#@QQPFC%H‘ emyReMegulatersipnoet hyl

egher or2%t hyibenends aﬁ@bnwgmﬁéwlthéi@oﬁtdi@sta(djgﬂé ﬁéﬁ%atn}@%t anefoids 4el as
t one or bu{nanon cet am de

et nyl for niliets 1t bRAR PassinS Faidn8Se sABSLRREE B bRid oW BTEGHIRYPREE such
as di met hyl andhigh teld¢diBOyeigbtrTimy mey el lipidis ,cacaohyaksleiscorarotisns.such as

formic acid gg oasﬁemd%daa%%ytaﬂiﬁﬁ tGAAR ISR prdtiifls ARoRbbRIFAMBRAICY
ni trobenzene; esters, such as etiy
and vaccines.
30
The invention accordingly relates to compounds of the formulae defined
above and below and in the claims, including their physiologically accept-

able salts, as medicaments, diagnostic agents or reagents.

35 The invention relates in particular to corresponding medicaments as
inhibitors for combating illnesses based indirectly or directly on expression
of the aB3 integrin receptor, i.e. in particular in pathologically angiogenic
illnesses, thromboses, cardiac infarction, coronary heart diseases,



25 acetate, water, or mxtures of the said solvents. It is furthernore

‘possi:bl e twosapsaify an ester of the fornula |I. This is adraragsous!y
.carried out by solvolysis or hydrogenolysis, as indicated above, for

exanpl e using LiOH in nethanol, NaOH or KOH in di oxane/ 30 water, at
t enperatures between 0 and 60C preferably between 10 and 40C. The
conversion of a cyano group into an am dino group is carried out by

reaction USIaﬂeruémer@émmouﬂsyds@sbbm@einﬂ@mh@m Pifedtishscandforof the 35
N- hydr oxyam di,ne wi th Q}%}({]@gen |n %esence of a catalyst, such as, for

exanpl e,  Pd/ ElIUPRCING W e to replace a conventi onal
am no-protecting group by hydrogen by cleaving off the protecting group,

as descri bedTﬁ‘Q?rY\féntl%Rlalsél\%gtjds]té%%?reﬁgé i %%I’grﬁl%%epﬁ?ael a‘?éé&ﬂa%%gy or

hydr ogenol ytical rou
convent i énal wbtcbtcmmprmy grleapt orye wdmw@fdhe If@fmtdgéﬂdﬂytfld@sweel order to

prepare corrp@*mg@ngaﬁ(ﬁygrggg,gwr@sl in V\/m ch X is H2N- C(=NH) NH-,
acorrespond |ﬁﬁ]%am no. ¢ fqgoun can be tr th an am d%atl n .agent .

The. pref or r i NN TG SgaaTE Tates KhiTe e O i STaOPIGR AAUBI Ineiopeny

whi cg | st enpploysciogloallp aicteptabiy saltratduedingrtanthé ddimsrarid @aéseriptiba for eat nent
advant age S [l e

ri ot hyl am roedreperien o fegliArietie! tomBafio floB3SEs pat rdirecty oen

m xt ur e, 10 or diegcthypdre ewartessici efxthe e faintegrimrecaeptorese bstpasteuldr gnd 120C, 10

pr et erably OBk ARALid68HC ik Red v oRbBEERULaRE RS Of L

formul a | onto a ni'trite of the
fornul a | ()@QI’OORW hears JisERsesi AMENIRSqIRTeniSs HETQUISa PEIEOROERAIS i IRflaMnunber  of

tlos b%/,h I nn@tuaﬁnnmcubﬁsl@wmonrgﬂugm.ngawo@@dm@étmgg{clscté%sebte}rlﬂtwée ‘;,;?" ggaHn;lSe
into a I 0am de V

s, i nto tMedEanients et e s o e e e et raaraliphs oy o
with NH3|5; 0 gmmpnsmg themdiarebe bsed dmhananng veterimaryrmédicing. Syitableal cohol

f 0 in

[ (r)nr dg)égtm;r © 8}&(] t rea?'je o@?ﬁ.@é,ﬂéﬁ%@@b&gnggg g’rh ég} afd él&fé%ﬁé)ﬂ{qhegm trite
with lithi unGMQ't(errﬁ?ﬁﬁWEqu@!'D pawan@te@ai@dgumtfqugmor yomgalranwlsah@t he
product. Pr e&ﬁfo@%.h@trfaubﬁhﬁ%m@fo@rr%fvémﬁh@lét% éﬂrB?%ﬁH'Mﬂcﬁfdotr’&ﬁ conpounds

of the formula | from an oxi di sed precursor by, for” exanple, reducing an

oxy 25 het er GR8RMIE 1h8 ARYEHECTIRPH %fP(e@’éﬁmPﬂj’ ‘%@@ﬁ’tve egils, bgpzxanyl e,
phosphor2gs t aicohbl! alkgleriengigoolsNpdliyet@lernglycols, glycerol triacetate,

gelatine, carbohydrates, such as lactose or starch, magnesium stearate,

talc, Vaseline. Suitable for oral administration are, in particular, tablets,

pills, coated tablets, capsules, powders, granules, syrups, juices or drops,

suitable for rectal administration are suppositories, suitable for parenteral
25 administration are solutions, preferably oily or aqueous solutions,

. furthermore suspensions, emulsions or implants, and suitable for topical
application are ointments, creams or powders. The novel compounds can
also be lyophilised and the resultant lyophilisates used, for example, for the
preparation of injection preparations. The preparations indicated may be

30 sterilised and/or comprise assistants, such as lubricants, preservatives,
stabilisers and/or wetting agents, emulsifiers, salts for modifying the
osmotic pressure, buffer substances, dyes, flavours and/or a plurality of
further active ingredients, for example one or more vitamins.

For administration as an inhalation spray, it is possible to use sprays in

35 which the active ingredient is either dissolved or suspended in a propellant
gas or propellant gas mixture (for example CO; or chlorofluorocarbons).
The active ingredient is advantageously used here in micronised form, in
which case one or more additional physiologically acceptable solvents may



Free am no groups can furthernore be acylated in a conventional nmanner
using an asodiakdsori de or anhydride or al kyl ated using an poTsmHdebisout ed or
30 substituted al kyl halide, advantageoygly in an inert solvent, such as
di chl oronet hane or THE andlor in the presence of a base, such as
triethylam ne or pyridine, at tenperatures between -60 and +30. A base of
the formula 1 can be converted into the associated acid-addition 35 salt

using an aci ge ﬁr@éemxﬁiﬂ'@x@n’@}’e BEREOl. qnhalbn@ﬁ%bmim@tca@waamuméte?é@ base

and the acid i as ethanol, followed by evaporati on.
Sui tabl e aci Wgﬂftﬁ? aﬂcﬂpécqrévﬂlpaﬁr |gf\gfer§n particul ar, those which give
physi ol ogi cally acceptable salts. Thus, it is possible to use inorganic

61 07 nyar ond? SCBRRES SRS RO o feaTB Rt e 1
phosphor iZ a@nabgogal(vﬁo@éhefrknm\ﬁho@pmrmallﬁavalla@a|nramr@tlans ¢for f ur t her mor e

organi ¢ aci dgxaip|endédcrbiean Lﬁ%m&tmcsoal prafElabfy i nacF@désQfTaﬂét\ﬁeeﬁr onatic or
het er ocyclic gono(g%g C OéOCg asi c ng}ﬁ nic or [ furic
acids, for ef B /N RagticH@r et eelbp ABRA1 efBdeer QB89€c aci d,
di et hyl acet i onmcmle daw dﬁsélsaﬁrleﬂbraﬁlycbétweenamodlt ommahd 20 aﬂg/ﬁ of boay i c
acid, malefic CIT.I’IC aci d,

gl uconi c aci Weagggclépngé g}? pﬁ?gﬁggﬁ%gg’c Ct%‘ p?tg%ﬁ dce&ef‘ﬁ%) a%?”(']d met haneor
et hanesul@ onvarietyiad fa@orﬁarﬁ@demmmlemmtr‘@oefﬂg:aw ofytitespeeificaooespodrehi ¢ 10

d, b t - d
%G su fgﬂ.zﬁn?@*.ﬂd‘gﬁy %Ej‘qﬁé%ﬁpbbﬁ* ARG, GofBhef sffic O nBARE S BRTRCS 0"
upaccept abl edigdi Qrsthe e fradnaigisteadionpen jRe stesf expeetiodpl at i on

/or purif h%%ﬁéa?ﬁ'erﬂfcdrﬂitﬂnéﬁ’éwgh&@%v@fltytdﬁhé %m&maﬁ ilindSs Q\Nhi&.ﬁ tagher
hand, an aci {lento one of its

physi ol ogi caﬂﬁfa@‘:@BB{'%{%rﬁ@{eé?F%qui%H?Qé? L&Y reaction with a base.
Possi bl e15al Abole aaddaiow] all temperatures aré lgdvesoidi ‘@n  pot assi um  magnesi um
cal cium and amonium salts, furthernore substituted ammonium salts, for
exanpl e the dinethyl-, diethyl- or diisopropylamoniumsalts, 20

nmonoet hanol - TheiHR LG @pialyses (trteaiopn tipel Rinwarewarded ost mctyaewonmmg or

di cycl ohexyl § aﬁq um sal ts, dibenzyl et hyl enedi anmoni um sal ts, furthernore,
for exanple, I%h ar i ni ne or si ne. The conpounds of the formula |
contain one ér“rﬂﬁ“écac P?&P anwita 3?1 segAnd geadiagy iEemrad 19189%i n raceni ¢
or 0|t0_t| czq | ymcérva@tér?ltrwm%r@wml lr@@g@ﬂm a¢t:|ﬁegt§ﬁdam<até epRlv@fimimt o t he
enanti oners em cal |y by net hods known per se.

Di ast er eoner gﬂép%?%cﬁ'%Pe%&a%%ﬁ%or med fromthe racem c m xture by reaction
with an optically active resol ving agent Exanpl es of suitable resolving

agents are Oﬂlrds%aétdae}‘,ltrgﬁ{aé(tzf‘f/g(l\ﬁ% benzoyFt é‘l@ct?gn‘irﬂgacg |8Hi‘§ahoﬁ Py of tartaric

acid, diacetyltar rtaric a I'1Cc acid, malic
acid, lactic acid or the various optiE ga%t@tpveb%hwm@m fMHHE aci ds,
h as ¥5 capp@@psa!if onic acid. Al so advantageous is enantioner resolution
h the aid of a colum filled with an optically active resol ving agent
(for exanpl e dinitrobenzoyl phenyl glycine}; 35 an exanple of a suitable
el uent is a Bgrtesis sfoppbpayledf{4fe{pyridinid-glamind)prepoxXydpherydiivotyeio n t he
vol une ratio g2 15: 3.

30 835 mg of Mg are suspended in 5 ml of abs. THF. A solution of 2.0 g of
4-benzyloxybenzyl chloride in 5 ml of abs. tetrahydrofuran is subsequently
added dropwise. When the addition is complete, the cloudy solution is
stirred at room temperature for a further 1 hour, a solution of 1.73 g of ethyl
2-cyano-3-phenylacrylate in 10 ml of abs. toluene is subsequently added,

35 and the mixture is refluxed for 16 hours. The solvent is removed, and con-
ventional work-up gives ethyl 4-(4-benzyloxyphenyl)-2-cyano-3-phenyl-
butyrate (“AA”).



WO 01/ 14337 PCT/ EPOO/ 07590 -16 It is of course also possible to obtain
opti‘cal | y wotoinesszonpounds of the formula | by the met hodsTdErsenisbed above
by using starting materials which are_?ér_eady optically active. 5 The

i nvention covers not only the said conpounds, but also m xtures and
preparations which, besides these conpounds according to the invention,

al so conprise other pharmacol ogi cal active ingredients or adjuvants which

are ag! e t? B.@Z@_@ﬂ%”:é@ éljdp@?ﬁédgﬁé_rrﬁﬁgﬁb%i%hl g_lcééem éﬁidghﬁ wgmoungg
accorain (0] e In ntron 1 n e .daesjre man r. Se e use as
Eher mpeuts ¢ ab@ne MG Sunsbauapun ra iR aar 1B Hgur Lorvemponanv-t

adm ni st er edgives u@ahgdroxypmeng)-3-pheoglbuyyrio acggtABd) cal |y, orally,

i ntravenously, intraperitoneally, intramuscularly, subcutaneously,
transdermal ly, nasally, buccally or iontophoretically, including

f or mul at i®nsVidms ooyl ehioridenalasideddo e sajulion pbhd) g of PBoime) Mbioht nent s,
pastes, 15 BhOUREHRMBP!dMAPENRITeS shfel 3 ARG tbMbBratufedr AeShofapsul es

or pills, granules or powders, as an aerosol for inhalation, as Intranasal
G ops or spFRpsetonal MR GHed mathy hish BYCishsmem R erSlndyrats
techni ques, ga@i).as surgery, irradiation, diagnosis, radiotherapy,
phot odynam ¢ therapy and gene therapy, and with other nedicanents is also
possi bl e. Such 20 nedi canments may origi nate, for exanple, fromthe areas of
the cartl) ova&2uinhof digthyt azadieathadylate iy added geeopwise to arsuspeggionTfey nmay be

X oy h ' agenesLs. i nhi b 5L ALLaS,
chenmot her apett] L ChasRrS P Ao E‘S%MJ’&*“@?%?@M@%@F P2 S s,

ant i bi oti cs, PalmeiRousd triceenylphesriyne dloaginghako rﬁjfﬂn?ﬁliédiﬂrﬂauﬂmfors, 25
oo i D e e R o ar
wei ght  and ﬂpgﬂe'%ﬁ@lc‘%:tg? S\R«L\feg‘j‘ltrtt. SHRQUAS PHé‘“F&&Yﬁé‘?LGagwm'a‘P Yes or
prot ei ns15 ABgihanythe{d€8-(drexypytidii-2gtaminoypropoxylpheoyl nutptate (FADonocl onal

anti bodies and vaccines. 30 The invention accordingly relates to conpounds
of the fornul ae defined above and below and in the clains, including their

physi ol ogi caPI5g @ et phesphasus Highioride imaddedhiaea solutionafibdd gofd§Bhin or

reagents. 35 | i I ik AL L r i .
e STMATIHED, e R Tt SR

for c | nesses _
directly on A fuaﬁe& 2@%%”@%" H?(-nA&%rc%CBIV&”,t'OP.aleWO'iMUFE)arti cul ar
in pat hOZGﬁgi Oiﬂ § of mmhmmir@d%ﬂélﬁmsw mlgﬁdgregllﬂ@@si&ﬂoS?Wgﬂh'@@h' t ér_iﬁl,aér?‘di on,
coronary hea i seases,. - arteriosclerosis,
Coours, ost isBbRGRIS Siatanphidhermtee for e BRuS aer milaiciips
wound- heal i ngolyent; &6feml of trifluoroacetic acid is added, and the product is purified
by HPLC, giving 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}butyric

acid, trifluoroacetate, Rt 1.209, FAB 391.1

25
®
: P
ENj/N\/\/O 0
= O
OH

Test result of af3 inhibition by 3-phenyl-4-{4-[3-(pyridin-2-ylamino)-
propoxylphenylibutyric acid

30
For the vitronectin binding test, the ICsp value is given, i.e. the concentra-
tion in nmol/litre which inhibits 50% of the vitronectin binding to the corre-
sponding isolated receptor (method of Smith et al., J. Biol. Chem. 265,




The invention also relates to correspondi ng pharmaceutical preparations 5
whi ch conpwose/1&37] east one nedi canment of the formula | ardI/ER0dES)r ed,
excipients and/ or assistants. The inveniyhon furthernore relates to the use
of the compounds and/or their physiologically acceptable salts according to
the clains and description for the preparation of a nedi canent for
conbating illnesses based indirectly or 10 directly on expression of the
a"(3s integrip2eryaptge).i.e. in particular in pathologically angiogenic
ill nesses, t%mgsm cardiac infarction, coronary heart diseases,
arterioscler &Py urs, osteoporosis, inflammuation, infections and for

i nfl uenci ng wound- heal i ng processes. The nedi canents according to the

| nvention or ThAGHRACRRREI Gala BSERA 6 MEadRsHORAYE Sdnbhemcan be used
in human or veterinary. Icrne. “Sultable” ex€iprents are organi c or

i nor gani & subewaceseon@ingte thednyentiarbios the recapteralfs(f or exanpl e oral ) or
parenteral adm nistration or topical application or for admnistration in

t he form of %B i_nhal ation é&r% and which do not react with the novel
conpounds, f oRedLowing cREIRGUNdsAjechiripedianalogusiyio the st s, al kyl ene
gl ycol s, pol gehdnie eleecdbadabsve gl ycerol triacetate, gel atine,

car bohydrates, such as |actose or starch, magnesium stearate, talc,

Vasel ine. Suitable for oral administration are, in particular, tablets,
pill's, ctated-phepyedg4-[2pyimidin-pladuns)ethpadohary)}bsiyriqagidj ui ces or
drops, suitapligof@hcdistet Rt 19580 H AR Kaipn are suppositories, suitable for
parenteral 25 adm nistfation are solutions, preferably oily or aqueous
s‘uti ons, furthernore suspensions, emulsions or inplants, and suitable for

tQgi cal appl Bqﬂtérgmqmgacvppﬁmhsz-y@rnﬂﬁaﬁ)r@ﬁommw}bﬁm &qdel conpounds
can al so be hﬁ%}ll I |et55e 3 %(?ﬁrfr é igt | yophi |'i sates used, for exanple,
for the prep A ?tq,ﬁ% (v "Sﬁ? tions. The preparations indicated

may be 3fbsterilised and/or conprise assistants, such as |ubricants,

preservativesg, gl dsSar Ol ! i flens, salts for
nodi fyi ng thgpos F.“é“;‘?é@ﬁﬁ‘g‘é'ﬂ&?@ﬁ'“@ﬁ‘n@%@%@@@c #(ﬁé’vours and/or a
plurality of trifluorereetaie; Rid. 7%y FAB A6, for exanpl e one or nore vitam ns.
For admi nistration as an inhalation spray, it is possible to use sprays in
35 which the_active ingredient is either dissolved or suspended in a
propel | ant gd® yg'f‘t{g%?F(QME'Q'@aé‘yfﬁ’51’(‘8)%*‘?4‘@[‘*‘%&%%4@'@'%r
chl or of |20r otrifluoposgetafEn Rt dAct44/ FABGTEdi: ent i s advant ageously used here in
m cronised form in which case one or nore additional physiologically
accept abl e solvents may WO 01/ 14337 PCT/ EPOO/ 07590 -18 be present, for
exanpl e et hadaihenyhdeldd-(Enridio-2ryiamisopautokdpheny gy adidwi t h t he ai d of
convent i onal trif@%é‘é&ateﬂ?& 1SS tiEg @psaccording to the invention can
general |y be adm ni stered 5 anal ogousF'y’to ot her known conmercial ly
avai |l abl e preparations {for exanple described in US-A-4,472,305),
pEef er aldy i 8-phesgs4q4-[BeimiRizoRPSUpr EshyBRUtTE adiet particul ar between
(5 and 100 ny, per gfgs[agﬁe unit. %%?i(?ﬁ]/ doé}g}gi smgr ef erabl y between about
0.01 and 20 ny/ kg of body wei ght. However, the specific dose for each
pati ent depedegshenyl-4-{di-{8e 41D dirpdretly/-mhidbacltDymihojprepaxyipkemyi}-t he
efficacy of BU@ iﬁpﬁﬂi{,.fi c conmpound enpl oyed, on the age, body weight,
general state 1{ heal'th, sex, on the diet, on the tine and nethod of
adm ni stration, on the rate of excretion, medi canent conbi nation and
severit y3®f Btmdmr-m{m{ba(ﬁmldahaﬁg%lérﬁin@yp:@aokiﬂphbhylpaﬁym@@eld; es. Parenteral
admnistration is preferred. 15 Above and below, all tenperatures are given
in C

3-phenyl-4-{4-[3-(benzimidazol-2-ylamino)propoxy]phenyl}butyric acid;

3-phenyl-4-{4-{3-(2-aminopyridin-6-ylamino)propoxy]phenyl}butyric acid,
35

3-pheny!-4-{4-[3-(2-aminoimidazol-5-ylamino)propoxy]phenyl}butyric acid.



The HPLC anal yses (retention tinme Rt) were carried out in the foll ow ng
system 3 wow$idisca Rod colum with a 210 second gradi ent poTEP@07590 100%
.20 water/acetonitrile/0.01 %of trifluospaceticscid, at a flowrate of 2.2
m/mn and detection at 220 nm Mass spectronetry (I\/S) El (el ectron inpact
ionisation) M+ FAB {fast atom bonbardnent) {M+H) + 25 Exanple 1 Synthesis
of 3-phenyl -4-{4-[3-(pyridin-2-ylam no) propoxy] phenyl }butyric acid 30 835
ng of My are suspended in 5 m of abs. THF. A solution of 2.0 g of

4- benzyl oxybEnz%l | CE| oride in 5 mM of abs. tetrahydrofuran is subsequently
added dr opwi the addition is conplete, the cloudy solution is
stirred at roomtenperature for a further 1 hour, a solution of 1.73 g of

CLY, 25y iSO R B Ptk S BB e SO MR AR o

and convéntiaeidl work-up gives et hyl
4- (4- benzyl oxyphenyl ) - 2- cyano- 3- phenyl butyrate ("AA"). WD 01/14337

PCT/ EPOO/ 075 -1 are suspended in m xture of 80 m of
Boet 1o aci d 40 B8 G Sedenzaldensinars Ol 4P0 Bl PLkS TE 16 hour s.
Convent i onal unérka protgctwesgds afmos ecréyabarybid&yﬂl‘tﬂswb@ahwﬂs:?@mfd ("AB"}.

. I
i of abs. nRtAbm BAafierkRuliSndte ¢ AuRed, AR bt dihfarte or 1o
hour s. %ven@hbahroomtmnp@ragumeﬁ' herestaingnt is removed in a rotary evaporator,

4- (4- hydr oxy H&”ﬂé(é testd ﬁ%tﬁé’été&%%ﬁv@ﬁénal hark u%zpmbnﬁaégétfémyﬁ@ 0.5 g

azadlcarboxy ate 1s a a suspensi on
bS (1- oxyppyra@r%ybxybbﬁﬁm%@ﬁd@&")cﬁs @ﬁaloyrlzgsgllof pol yner - bound
phenyl phosphi ne (I oadi ng about 3 mml/g) in 17 m of abs THF, and the
i Xt [ d,f a furt Jat
The: Sorvent 7S Bt 6alind aré Sdfind & eyicibef2 0g of BATRADM
g EgenyH]:Bl E rhettar(dl - Mﬁwmd(twesttlmadrat)aﬂ”dpoxyiolmh@rWV@lglxbfwcmgﬁn( %AD ?AD"
o] o]
9 of PEsRRRIdS %Hofé‘%% ddifed 3t AUAPThSeRn Rl Hby M Aladiich® 9

in 30 mM of chlo emx are 1Ry Y room
t enper at ur e 8@idtion s eefluixedtrier 18 haors: Remoal Qfélm‘ grlvent, tcgnvemmait i onal

wor k- up. 20 Qofcp @hnd drTicAIO A HHLABITaBRBdsricH EqRIFkHGHA. 15 m of

met hanol , and t re stir ., enper at ure urs.
Af ter rermvapyré‘f1 %‘N Xé’ih aW%G%ﬁ)B‘F 3 GAleyriRsSJicked. ¢ acid is added, and
the proa2c¢ct is purified by HPLC, giving

Ty oae sl o 5% S5 45 S ORI BB URRORRY o U146l Bt o i
of abs. THF under an N2 atmosphere, 12.0 g of potassium carbonate are
added, and the mixture is refluxed for 16 hours. Removal of the solvent,
conventional work-up and purification by chromatography gives methyl

. 25 {phenyl[4-(tetrahydropyran-2-yloxy)benzyllamino}acetate (“BC") as a
colourless solid.

Ed rermval of

2.76 ml of conc. HCI are added to a solution of 0.5 g of “BC" in 25 mi of
methanol and 5 mi of dichloromethane, and the mixture is stirred at room
30 temperature for 5 minutes. After removal of the solvent and conventional
work-up, the residue is dissolved in 16 ml of abs. THF together with 0.47 g
of 3-(1-oxypyridin-2-ylamino)propan-1-ol, and 1.17 g of polymeric triphenyl-
phosphine (loading about 3 mmol/g) are subsequently added. 0.62 m| of
diethyl azadicarboxylate are subsequently added dropwise. The suspen-
35 sionis then stirred at room temperature for 16 hours. After filtration and
removal of the solvent, the product is purified by HPLC, giving methyl
({4-[3-(1-oxypyridin-2-ylamino)propoxy]benzyl}phenylamino)acetate (“‘BD”).



H OH Test result of a"~3s inhibition by

3- phenyl - 4vO41/figdst pyri di n-2-yl ani no) propoxy] phenyl } but yri ecamirdodfdod-or the
Vvitronectin binding test, the I C50 val is given, i.e. the concentration
in nnol/litre which inhi b|ts 50% of the“Vitronectin binding to the
correspondi ng isolated receptor (nmethod of Smth et al., J. Biol. Chem
265, WO 01/14337 PCT/ EPOO/ 07590 -20 12267-71, 1990}. | Cso a~as: 5.3. The

DT o D 08 818t PhegidrldHiondd BIRME tofa 36INBSHIOF 0044 § ““3925}883233
O ont A e st A s P PPy DA FHES 1 SUE Y 2/B0U SEaoRBTes
3- phenyl - 4- { #ré¢ 2ndfgr afudhéer 2 hpLesumdgratefiax yAfdresriviebtiosal workeys),

S hena —as (0275 eflinfum B9rrddh &dadkd o be rosiske o 1auml of methanoh

trifl uor daceand ¢he Rtlxtmr@mstlrfé@BaG@DnBtemﬁerature for 16 hours. After removal

3- phenyl - 4- { g & s(o&?’édlt ?f%ﬁ fyt'r@gglfb%)cg%%)@ RNGINEA BHEYRS BréGidis

trifl uoroacetate
3- phenyl - 4- { BUTieq By HRYiG- @vvgdﬁhﬂwl&i Eoiyrishiendyy aming)prepaxienzy -
trifl uoroacesmir)abbticladiddbistriBio?ddcstate

H
N\ N _~_-7C @ 3
® U \©\/N\/U\OH '
10

The following compounds are obtained analogously

(phenyl{4-[2-(pyrimidin-2-ylamino)ethoxy]benzyl}amino)acetic acid,

15
(phenyl{4-{3-(pyrimidin-2-ylamino)propoxyjbenzyl}amino)acetic acid, Rt
1.517, FAB 392.8;

(phenyl{4-[4-(pyrimidin-2-ylamino)butoxy]benzyl}amino)acetic acid,
20
’ (phenyl{4-[2-(pyridin-2-ylamino)ethoxy]benzyl}amino)acetic acid,

(phenyl{4-[4-(pyridin-2-ylamino)butoxy]benzyl}amino)acetic acid, Rt 1.336
FAB 406.1;
25

(phenyl{4-[3-(imidazol-1-yl)propoxy]benzyl}amino)acetic acid,

1

(phenyl{4-[3-(4,5-dihydro-1H-imidazol-2-ylamino)propoxy]benzyl}amino)-
acetic acid,
30

(phenyl{4-[3-(imidazol-2-ylamino)propoxy]benzyl}amino)acetic acid,

(phenyl{4-[3-(benzimidazol-2-ylamino)propoxy]benzyl}amino)acetic acid.



3-phenyl - 4-{4-[4- (pyridin-2-yl am no) but oxy] phenyl } butyric acid,
trifl.uoroawetanea3’Rt 1.248, FAB 405.2; 25 PCT/EP00/07590
3-phenyl -4-{4-[3- (i m dazol - 1-yl ) propoxyjphenyl }butyric acid;

3-phenyl -4-{4-[3-(4,5-di hydro-1 H i m dazol - 2-yl am no) pr opoxy] phenyl }butyric
acid; 30 3-phenyl-4-{4-[3-(imdazol -2-yl am no) propoxy] phenyl }butyric aci d;
3-phenyl - 4-{4-[ 3- (benzi m dazol - 2- yl am no) pr opoxy] phenyl } butyric acid;

3- phenyl - 4- { gxE@p(e23am nopyri di n- 6-yl am no) pr opoxy] phenyl } butyric acid, 35
3- phenyl - 4- {4-T3-72-am noi m dazol - 5-yl am no) pr opoxy] phenyl }butyri c aci d.

WO 01/ 14337 PCT/ EPOO/ 07590 -21 Exanple 2 Synthesis of

(phenyl { 4- [ 3TheyoliaWwing Zoy pounas )gre aptainéd @emaldgousiynio) Bxcahple © aci d 40.0 g
of 4-hydroxybenzal dehyde are di ssolved in 400 ml of abs. THE under

aprotecti ve-gas atnosphere, 55.1 g of dihydropyran and 13.7 g of pyridinium

p- t ol uenesul Bdhlheny-8-yAddrdd-[3-Byadima-waninerropexglphengdbwyee agdl, ni ght at

room t enper asl(neema;hﬂ;iﬁﬁérvﬁmyl?a-{rz;eq@pf%ih@-ﬂaﬁﬁﬁ@rp)gfow@wéfw}butﬁm t he

residue i s subjected to conventionhal work-up, givin
4- (tetrahydr Bfo@r an- 2-yl oxy) benzal dehyde ("BA") as a colourless oil. 1.17 g

of t ﬁni I : ne aB€(naﬂﬁ&éz-yn-ﬁ-{mﬁ%/:ﬂdim-@yle{?niﬂo@mboﬂkﬁﬁhehﬂ}t&ﬂy% ao, ?bs. d_15
met hanol , an r S SEiLT . 0 ours. . 0.79.g of sodium
cyanobor ohyd T(hﬂgg'?é%gga@dfséwrfddéﬁg )ﬂgﬁgﬁ)ﬁ{%ﬁ%’y]o’%{%@y{}ﬁgty?lgaa& 'on sol ution
is refl uked Bdd'-dldlorhipenykeirphy-ai-{4of3-pyredindl-ylamino poopaxylplansi Yowbyric- up and

purificationggy chromatography gives

phenyl [ 4-(tet rah¥]dr oPgr an- 2-yl oxy) benZ){I ]amne ("BB") as a colourl ess
| "ui d. 20 3-(biphenyl-3-yl)-4-{4-[3-pyridin-2-ylamino)propoxy]phenyl}butyric acid,

15



8.0 g of "BB" and 10.36 g of nmethyl bronpacetate are dissolved in 100 m of
abs. . THE uwmO®1/14837 N2 at nosphere, 12.0 g of potassi um car b®GatEPoaPEIRdded,
and the mxture is refluxed for 16 hourgq _Renoval of the solvent,
conventional work-up and purification by chromatography gives nethyl 25
{phenyl [ 4- (t et r ahydr opyr an- 2-yl oxy) benzyl ] am no}acetate ("BC') as a
colourless solid. 2.76 mM of conc. HCI are added to a solution of 0.5 g of

"BC' in 25 nTThefexamipiesibéloangiaterto phiartacdltived pedperatongsind the m xture is
stirred at room 30 tenperature for 5 mnutes. After renoval of the sol vent

and conventional work-up, the residue is dissolved in 16 m of abs. THE

t oget her wi t Example QA:dhjestion walpyri di n- 2-yl ami no) propan-1-ol, and 1.17 ¢
of polyneric triphenyl phosphine (I oading about 3 nmol/g) are subsequently
added. 0.62 m of diethyl azadi carboxyl ate are subsequently added dropw se.
The suspén 35 SlgioN af 10RE of &rphey 4 (4 Botyrieipendamino PaPoxElPReTrd:  Af t or

filtrati O?hantyﬁ@fﬁé‘i’dianfS & BedBBUNAMhydidiRNBhESMISAtelif 30WTibidistildy HPLC,

gi vi ng net hy . . . . . _—

({4-[ 3- (1- oxVBiR"i B aMlusted thPH S PSS BWARRN iR AT astenls fiteesdi e ("BD') .

WO 01/ 14337 transfeRred/ inicbinfectiaa vials,7lygpbilispd asdbostesilé conditions dadi s added to

a solution o £ B L Qe - r of. - 1 xkure i s

stirred for éeﬁgéﬁ‘sr% 5 SFeorE%CP éﬁ%‘éﬁa{%?@; gﬁ : rwgf%r}t%ﬁ‘grg %'Pghé)ﬂﬁ%'vénder

reflux. W teingsedeshti onal work-up, 0.27 g of lithium hydroxide is added to

the residue in 15 m of nethanol, 5 and the mxture is stirred at room

tenperature for 1 ours. After renoval of the solvent, 0.66 nl of
Examite &5, 4

t i f | uor oace RRPOYILOri8Rd t he product is purified by HPLC, giving
(“enyl {4-[3-(pyridin-2-yl am no) propoxy] benzyl } am no) aceti c aci d,

bistrifl f at Th ] 1 d obt ai d I I
(phenyl { 4- [ 2B a0 S 8 st AT PRLES T lam Rg)toBbruPhEndr 15
(lpgigyl EfB[ gb(ltyylplauldivwﬂhzm @of aoya lkemihitydme A4H0 jgaof coopadettier isci d, Rt
(phemyl 4| ﬁfg@ﬁ poured igta moulds and allowed to cool, Each suppasitory containg

20 mg of active ingredient.

Example C: Solution
20

A solution is prepared from 1 g of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)-

propoxy]phenylibutyric acid, 9.38 g of NaH,PO4 - 2 H,0, 28.48 g of

NaHPO4 - 12 H>O and 0.1 g of benzalkonium chloride in 940 ml of

bidistilled water. The pH is adjusted to 6.8, and the solution is made up to
. 25 1| and sterilised by irradiation. This solution can be used in the form of eye

drops.

Example D: Qintment

30 500 mg of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]pheny!}butyric acid
are mixed with 99.5 g of Vaseline under aseptic conditions.

Example E: Tablets

35 A mixture of 1 kg of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}-
butyric acid, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and
0.1 kg of magnesium stearate is pressed to give tablets in a conventional
manner in such a way that each tablet contains 10 mg of active ingredient.



(phenyl {4-(2-(pyridin-2-yl am no) et hoxy] benzyl } am no) acetic acid,

(phenyl { 4-WO-01{33337 di n- 2- yl ami no) but oxy] benzyl } am no) acet i PCIERIP/0T0 1. 336,
.FAB 406. 1; 25 (phenyl {4-[3-(im dazol -1:-¥y&) propoxy] benzyl } am no) acetic acid,
(phenyl {4-[3-(4,5-di hydro-1

H i mi dazol - 2- yl am no) propoxy] benzyl }am no) acetic acid, 30

(phenyl {4-[ 3- (i m dazol - 2-yl am no) propoxy] benzyl } am no) aceti c aci d,

(phenyl {4-[ 3- (benzi m dazol - 2- yl am no) pr opoxy] benzyl }am no) acetic acid. WO

01/ 14337 PCT. - nple 3 The foll owi ng conpounds are

obt ai ned anaﬁgggﬁggﬁt%go%é%ié% 5

3-(bi phenyl -4-yl)-4-{4-[3-pyridin-2-yl am no) pr opoxy] phenyl } but yri cI agi d,
3-(4' -chl or ofpi s B¢, A4 s 1 3o | 6y 1) ] dbutyric
2ot d, 3 (naphipsede @#%%@%ﬁé%@ﬂ%ﬁ%?ﬁ?%ﬁ% OO e
acid, 3- (Q hi 8rcopvenyanal mannerith aiceating oA sUHEFEr BPIGIS Pidhemytalchiregat ¢ aci d,
10 th and dye.

3-(4' -chl orog?r;)heannyl -):/fyl )-4-{4-[3-pyridin-2-yl am no) pr opoxy] phenyl } butyric
acid, 3-(biphenyl-3-yl)-4-{4-[3-pyridin-2-ylam no)propoxy] phenyl }butyric
aci d, Example G: Capsules

10 2 kg of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}butyric acid are
introduced into hard gelatine capsules in a conventional manner in such a

way that each capsule contains 20 mg of the active ingredient.

Example H: Ampoules

15
A solution of 1 kg of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}-
butyric acid in 60 | of bidistilled water is sterile filtered, transferred into
ampoules, lyophilised under sterile conditions and sealed under sterile
conditions. Each ampoule contains 10 mg of active ingredient.

20

Example I: Inhalation spray

14 g of 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}butyric acid are
dissolved in 10 | of isotonic NaCl solution, and the solution is transferred
25 into commercially available spray containers with a pump mechanism. The
. solution can be sprayed into the mouth or nose. One spray shot (about
0.1 ml) corresponds to a dose of about 0.14 mg.

30



15 WO 01/ 14337 PCT/ EPO0/ 07590 -24 The exanples below relate to
phar maceutwoal/igasepar at i ons: Exanple A Injection vials 5p&tssownion of 100
.g of 3-phenyl-4-{4-[3-(pyridin-2-ylam ngy}propoxy] phenyl }butyric acid and 5
g of disodi um hydrogenphosphate in 3 1 of bidistilled water is adjusted to
pH 6.5 using 2N hydrochloric acid, sterile filtered, transferred into
injection vials, |lyophilised under sterile conditions and seal ed under
sterile conditions. Each injectionpgtéht Cidlig Ns 5 ng of active 10
i ngredi ent. Exanple B: Suppositories A m xture of 20 g of
3- phenyl - 4-{4-[ 3- (pyridi n-2-yl am no) pr opoxy] phenyl }15 butyric acid with 100
g of soya lecithin and 1400 g of cocoa butter is nelted, poured into noul ds
and allowed o co i contains 20 ng of active ingredient.
Exanmpl e C Sﬁﬂ uti gh%%&%ﬁf@??gdﬁhﬁfslgbr epared from1l g of
3- phenyl &4-{4-[3-(pyri di n-2-yl ami no) propoxy] phenyl }butyric acid, 9.38 g of
NaH2POa ~ 2 H20Q, 28.48 g of xNaZAR . ndPr: g of benzal koni um
chloride in 940 m of bidi s%(i | edmzvé\:/alirze?.z(ﬂ'lﬂ%e@%éichadj ust ed toPG. 8, and the
solution is nade up to 25 1 | and sterilised by irradiation. This solution
can be used in theWwhich of eye drops. Exanple D. O ntnent 30 500 ng of
3-phenyl -4-{4-[3-(pyridin-2-yl am no) propoxy] phenyl }butyric acid are m xed
with 99.5 g of Vaseline under aseptic conditions.

10 X is HoN-C(=NH)-, HoN-C(=NH)-NH-, A-C(=NH)-NH-,

Het'- or Het'-NH-,
where the primary amino groups may also be provided

‘ with conventional amino-protecting groups,
Y is (CH2)n-, -(CH,)g (CHy)o-
R3
in which one, two, three or four methylene groups may
15 be replaced by N, O and/or S,
Z is absent, -O-, -NH-, -NA-, -CH(OH)-, -CH(OA)-,

-CHA-, -CA,- or -S-,

20 R’ is phenylene which is unsubstituted or mono-, di- or
. trisubstituted by F, Cl, Br, A, OA, OCF; or CN,
R? is N, CH or CA,
25 R® is H, F, CI, Br, A, OA or OCF3,
R* is phenyl, naphthyl or Het?, each of which is
unsubstituted or mono- or polysubstituted by A, aryl or
CF3,
30

R® is OH, OA, NHz, NHA or NA;,



Exanple E: Tablets 35 A mixture of 1 kg of

3--phenyl - AWOM18337pyr i di n- 2- yl anmi no) pr opoxy] phenyl } but yr i ecwiEbodsdkg of
lactose, 1.2 kg of potato starch, 0.2 kgyof talc and 0.1 kg of magnesium
stearate is pressed to give tablets in a conventional nmanner in such a way
t hat each tablet contains 10 ng of active ingredient. WD 01/14337

PCT/ EPOO/ 07590 -25 Exanple F. Coated tablets Tablets are pressed

anal ogously to Exhiepl e E anik s visesweidyelic prtardcidlic radecat BaVIRRLFEHAal
e M2 oAt g 0h UG8 dMghE! itk Ihe) be' (elibshtu SR 6 Monca" e
3-phenyl - 4- {4-[ 3- (pyri di n- 20y disubatiutecdbyNHphenyl }butyric acid are

i ntroduced into hard gel ati ne capsules in a conventional nmanner in such a
way t hat ﬁach capls]!luelze contains 20 ng of the active ingredient. Exanple H
Anpoul es A5 A sol ton of 115@ gfomatic mono- or bicyclic heterocyclic radical

3- phenyl - 4- {4-[ 3- (pyri di n- 2ha\ipgitrm ArerPKy boasanst sPatbirs whidH Hhagfbeﬁo I of
bidistilled water is sterile fi t@reg, transfe&;.e into arTEouIe ,

| yophi | i sed under sterile cHRSHRSIEHETAENQRRy 'E%F“@Ejé?ﬁ <Cl &nbi ti ons.
Each anpoul e contains 10 nyO#, SAtOQEs,i-0P-AdiCNItCORA, BX@NP,eCONHMAal at i on
spray 14 g of 3-phenyl '4'{4C@QA£WN6 n- 2-yl am no) propoxy] phenyl } butyric
acid are dissolved in 10 | “of isoton’t NaCl solution, and the solution is
transfer¥®d 25 into comerciall y avail able spray containers with a punp

rechan sm The  sghwt 1 on cai HRryPUMEFlS HsRsiEISPY: foo-9s6: e Spray
shot (abou trisubstituted by Hal, A or OA,

A is alky! having 1-12 carbon atoms,

15
n i$1,2,3,4,56,7,8,9, 10, 11 or 12,
m, o are each, independently of one another, 0, 1, 2, 3, 4, 5,

6,7,8,9 10, 11 or 12,

20

and their physiologically acceptable salts and solvates.
2. Compounds according to Claim 1
‘ 25 a) 3-phenyl-4-{4-[3-(pyridin-2-ylamino)propoxy]phenyl}butyric

acid;
b) 3-phenyl-4-{4-[3-(2-aminopyridin-6-ylamino) propoxy]phenyi}-
butyric acid;
c) 3-phenyl-4-{4-[3-(2-aminoimidazol-5-ylamino)propoxy]-

30 phenyl}butyric acid.

and their physiologically acceptable salts and solvates.

3. Process for the preparation of compounds of the formula | according
35 to Claim 1 and their salts, characterised in that



0.1 m) corresponds to a dose of about 0.14 ng. 30 WO 01/14337

PCT/ BPO0/ OWEWD/14388 Pat ent C aims 1. Conpounds of the for mecr/Erd/0759

K- Y-Z-R - CH2- R2(R4) - CH2- CO-RS | in whichgl0 X is HZN-C(=NH) -, _

H2N- C(=NH) - NH-, A-C(=NH)-NH-, Het'- or Het'-NH, where the prlrrary amno
groups may al so be provided with conventional am no-protecting groups, Y is
-(CH2)n-, -(CH2) -f-(CH2)o- , R3 in which one, two, three or four nethylene
groups may 15 be @eg¢pl acezbrimyoud 6 thedbamulg,| i€ lib8raAdS fidim ondof itsNH-, - NA-,

- CH -, -CH A - %:z 20.R is. henleewhlchls
unSt(JbO:%itut ed or mono- tlongf‘g?rljxfétwggtqyttm%taq YSING. oA, OCF3 or
CN, reducmg or hydrogenolysing agent,

or

b) a radical X and/or R® is converted into another radical X
and/or R®

by, for example,
10
i) converting an amino group into a guanidino group by
reaction with an amidinating agent,
‘ ii) saponifying an ester,
ili) converting a hydroxyamidine into an amidine by
15 hydrogenation,

and/or a base or acid of the formula | is converted into one of its
salts.

20 4. Compounds of the formula | according to Claim 1 and the
compounds according to Claim 2 and their physiologically
acceptable salts and solvates as medicaments.

5. Medicament according to Claim 4 as inhibitor for combating
‘ 25 ilnesses based on an expression and pathological function of o3
integrin receptors.

6. Medicament according to Claim 5 for combating thromboses,
cardiac infarction, coronary heart diseases, arteriosclerosis,
30 tumours, osteoporosis, fibroses, inflammation, infections, psoriasis
and for influencing wound-healing processes.

7. Pharmaceutical preparation comprising at least one medicament
according to one of Claims 5 to 6 and, if desired, excipients and/or
35 assistants and, if desired, other active ingredients.

8. Use of compounds according to Claims 1 to 2 and/or their
physiologically acceptable salts for the preparation of a medicament



RRis N CHor CA 25 RBis H F, Cd, Br, A QA or OCF3, R4 is phenyl,
napht'hyl oWOHH{13337each of which is unsubstituted or NoNo- ETT/EP00/07590
bol ysubstituted by A aryl or CF3, 30 RSgis OH, OA, NH2, NHA or NAZ,

for combating illnesses based on an expression and pathological
function of afs integrin receptors.

9. Use according to Claim 8 for the preparation of a medicament for
5 combating pathological processes which are maintained or
propagated by angiogenesis.

10.  Use according to Claim 8 for the preparation of a medicament for
combating thromboses, cardiac infarction, coronary heart diseases,
10 arteriosclerosis, tumours, osteoporosis, fibroses, inflammation,
infections, psoriasis and for influencing wound-healing processes.



