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R? is OR or N(R)3,

R is H, A, cycloalkyl, Ar, arylalkyl or Pol,

R?® and R® in each case independently of one another are

10 H, A, Hal, NO;, OR, N(R);, CN, CO-R, SO3R,
SO;R, NH-C(O}A or SR,

R* is a mono- or bicyclic aromatic heterocycle
having 1 to 4 N atoms, which can be mono- or
disubstituted by Hal, R, OR, CN, N(R’), or

15 NO,, where pyridine, pyridazine, pyrimidine,
pyrazine, 1,3,5-, 1,2,4- and 1,2,3-triazine
and tetrazine are excluded,

R® is H or A,

R® is Hal or NO,,

20 A is alkyl having 1 to 8 C atoms, where the
alkyl groups can be mono- or polysubstituted
by R® and/or their alkyl carbon chain can be
interrupted by -0-,

Ar is aryl which is unsubstituted or mono-, di-

25 or trisubstituted,

cycloalkyl is cycloalkyl having 3 to 15 C atoms,

Hal is F, Cl1l, Br or I,

Pol is a solid phase without a terminal

functional group,

NG
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interrupted by -0-, Ar is aryl which is unsubstituted or nono-, di

is F, d, Br or I, Pol is a solid phase without a termnal functio
group, or trisubstituted, cycloal kyl is cycloal kyl having 3 to 15 C atons,
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Compounds which in some cases are similar are disclosed
in WO 97/26250.

The invention was based on the object of finding novel
compounds having valuable properties, in particular
those which <can be wused for the production of

medicaments.

It has been found that the compounds of the formula I
and their salts have very valuable pharmacological
properties, together with good tolerability. They act
especially as integrin inhibitors, where they inhibit,
in particular, the interactions of the oavB3 or avp5
integrin receptors with ligands, such as the binding of
vitronectin to the ovP3 integrin receptor. Integrins
are membrane-bound, heterodimeric glycoproteins which
consist of an o subunit and a smaller P subunit. The
relative affinity and specificity for ligand binding is
determined by combination of the various o and B sub-
units. The compounds according to the invention exhibit
particular activity in the case of the integrins ovpl,
avf3, avf5, ollbP3 and also ovPf6 and avPs8, preferably
of ovP3, oavf5 and owvf6. In particular, potent selective
inhibitors of the integrin avf3 have been found. The
avP3 integrin is expressed on a number of cells, e.g.
endothelial cells, cells of the wvascular smooth
musculature, for example of the aorta, cells for the
degradation of bone matrix (osteoclasts) or tumour
cells.

The action of the compounds according to the invention

can be demonstrated, for example, by the method which

ds, such
rins



are nmenbrane-bound, heterodineric glycoproteins which consist of an a
subunit and a smaller R subunit. The 25 relative affinity and specificity
for ligand binding is determ ned by conbination of the various a and O
sub- units. The conpounds according to ghe invention exhibit particular
activity in the case of the integrins av(31, av03, av(35, allb(33 and al so
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av(33 integrimi’s ‘é unber of cells, e.g. endothelial cells,
cells of the vascular snooth nuscul ature, for exanple of the aorta, cells

for the 35 dﬂﬂgagéﬁéﬂgeﬂéebBEeﬂﬂgrf&%ﬁ%} Qstgocd Séﬁ%l é ﬁ%gn gkﬁa The

action of the conpounds according to 't |nven i on t ed,
for exanﬁlelqﬁﬁ¥¢ﬁ$¥@ﬂhod hﬁFUﬁens destsdeldtby J. themrlmset alndi n J.
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extracel | ul t}?W(o]bsr"otgl As i S1aEScrabd Do PClereplbokit ReAencear k and
D. A. Chereshidou Scdencesedo9, . 264, 569-571. 10 The possibility of the
inhibition of this interaction and thus the initiation of apoptosis
(progranmmed cell death) of angi ogenic vascular cells by a cyclic peptide
is descAPbedyy PoSsiBibdky, of Mhébnhhoberyen MfF%BE@f&hdechAaoReiSfe|d

T. Hi, G Klél’?d[ eRds1erR An{Delest), | BEO%;J é)]t%%%.s 7?prc\}/%§a re aggct hi s,

for exanpl avR3 antagoni sts or anti agai ns ribed
whi ch bring 985t <hF | FRALRIDIL ¢ uveeseslapycehlsi Byi ancptlagopepside 20 The

experi ment ali pr oddeddiabdche sonpopnds acsigidg tq . M.he ppyeghiap,al so
prevent thel?tpﬁggg§¥gléﬁ | |V|ng Reisfeld, T. Hu, G. Klier and
15 D.A. Cheresh in Cell 1994, 79, 1157-1164. In this, for
example, avfi3 antagonists or antibodies against owp3
were described which bring about shrinkage of tumours

by initiation of apoptosis.

20 The experimental proof that the compounds according to
the invention also prevent the attachment of living
cells to the corresponding matrix ©proteins and
accordingly also prevent the attachment of tumour cells
to matrix proteins can be furnished in a cell adhesion

25 test, analogously to the method of F. Mitjans et al.,
J. Cell Science 1995, 108, 2825-2838.

The compounds of the formula I can inhibit the binding

of metalloproteinases to integrins and thus prevent the
30 cells being able to utilize the enzymatic activity of

the proteinase. An example can be found in the

inhibitability of the binding of MMP-2 (matrix metallo-

proteinase 2) to the vitronectin receptor ovf3 by a

cyclo-RGD peptide, as described in P.C. Brooks et al.,
35 Cell 1996, 85, 683-693.

Compounds of the formula I which block the interaction
of integrin receptors and 1ligands, such as of

fibrinogen to the fibrinogen receptor (glycoprotein



cells to the corresponding matrix proteins and accordingly also prevent
the attachnment of tunour cells to matrix proteins can be furnished in a
cel |l adhesion 25 test, analogously to the method of F. Mtjans et al., J.
Cel | Science 1995, 108, 2825-2838. The gonpounds of the fornula I can
inhibit the binding of netalloproteinases to integrins and thus prevent

the 30 cel |l siheiTOIraD] € poewdnt | zeatheapBzysBi Eesact kMt ¥ spfreatin®or

prot ei nase. ,An_exanpl e}gan Be found in the inhibitabiljty of the b| ndi ng

of MWP-2 (mattix metaf §t elTaSE T35 4 131 vi 7 BnetbrRefeERpt B2 avf3 by

a cycl o- RCEmeEyate, aassdbstanbed |ha\E_r@ Bionksteitatic adbibsl |1n1996
85, 683-693. p@.‘?@: or V\/m ch b ock the interaction
d ?I m fh %%lh 5SS of o I B HSF  oF TARVE bPFnogen

|ntegr|n receptors an

r ecept or 2( gl3tGHRE n mlb'va I I d)S prordhtrmess ahltyagomhsts fohiéospnead of

t unmour ceI | od¥erRividasi s and can therefore be enployed as substances
havi ng antinetastatic action in operations in which tunours are surgically
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system. The microaggregates can fix to vessel walls,

15 whereby a further penetration of tumour cells into the
tissue is facilitated. Since the formation of the
microthrombi is mediated by ligand binding to the
corresponding integrin receptors, e.g. ovB3 or oIIbP3,
on activated ©blood platelets, the corresponding

20 antagonists can be regarded as active metastasis
inhibitors.

The action of a compound on an oavf5 integrin receptor
and thus the activity as an inhibitor can be

25 demonstrated, for example, according to the method
which is described by J.W. Smith et al. in J. Biol.
Chem. 1990, 265, 12267-12271.

The compounds of the formula I can be employed as
30 pharmaceutical active compounds in human and veterinary
medicine, in particular for the prophylaxis and/or
therapy of disorders of the circulation, thrombosis,
cardiac infarcts, arteriosclerosis, apoplexy, angina
pectoris, oncoses, such as tumour development or tumour

35 metastasis, osteolytic diseases such as osteoporosis,

pathologically angiogenic disorders such as
inflammation, ophthalmological disorders, diabetic
retinopathy, macular degeneration, nmyopia, ocular

histoplasmosis, rheumatoid arthritis, osteoarthritis,



on activated blood platelets, the correspondi ng 20 antagoni sts can be
regarded as active nmetastasis inhibitors. The action of a conpound on an
av35 integrin receptor and thus the activity as an inhibitor can be 25
denonstrated, for exanple, according togthe method which is described by
J.W Smith et al. inJ. Biol. Chem 1990, 265, 12267-12271. The conpounds
of the formﬁubdouxn1gﬁamnmmmyedlaéraBDv@h66ME§§§tlQ@bhﬁcélﬁﬁs%ﬁggounds in

human and v artlcular for the praphylaxis and/or
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ost eopor osi s at hol ogi cal I y angi og enlc i sorders such®as
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nyopi a, ocmpmocdy§toplasn05|s rheumatoid arthritis, osteoarthritis, - 5
rubeotic glaucoma, ulcerative colitis, Crohn's disease, aphero;cler05|s,
psoriasis, restenosis after angioplasty, nmultiple sclerosis, viral
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are 15 stillamot JaccwWeadmlry. ki, a1t sSosuspesied thaga) .  The
physiological and pathological functions of ovfe are

15 still not accurately known, but it is suspected that
this integrin plays an important part in physiological
processes and conditions (e.g. inflammation, wound
healing, tumours) in which epithelial cells are
involved. Thus ovpf6 is expressed on keratinocytes in

20 wounds (Haapasalmi et al., 1996, J. Invest. Dermatol.
106(1), 42), from which it can be assumed that in
addition to wound-healing processes and inflammation
other pathological occurrences in the skin, such as
psoriasis, can also be influenced by agonists or

25 antagonists of the said integrin. avf6 furthermore
plays a part in the respiratory tract epithelium
(Weinacker et al., 1995, Am. J. Respir. Cell Mol. Biol.
12(5), 547), so that corresponding agonists/antagonists

of this integrin could be employed successfully in

30 respiratory tract diseases, such as bronchitis, asthma,
pulmonary fibroses and respiratory tract tumours.
Finally, it is known that ovf6 also plays a part in the
intestinal epithelium, so that corresponding integrin
agonists/antagonists could find use in the treatment of

35 inflammation, tumours and wounds of the

gastrointestinal tract.

The action of a compound on an ovf6 integrin receptor

and thus the activity as an inhibitor can be



this integrin plays an inportant part in physiological processes and
conditions (e.g. inflanmmation, wound healing, tunours) in which epithelial
cells are involved. Thus avR6 is expressed on keratinocytes in 20 wounds
(Haapasalm et al., 1996, J. Invest. Degmatol. 106(1), 42), fromwhich it
can be assunmed that in addition to wound-healing processes and
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547), so that corresponding agoni sts/antagonists of this integrin could be

enployed successfully in 30 respiratory tract diseases, such as bronchitis,
asthma, 2 pulTiShaF§mPPBRESesOiind-hesfioranday r acant lruesploFiedal by, it is
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action. Thé éﬁflcacy of the antimcrobial activity can be 10 denpbnstrated
by the procedure described by P. Valentin- Wigund et al., in Infection and

I muni ty, 1%8nb5%%%% c%?SEHe absorption of a pharmaceutical active

15 compound in an organism is its biocavailability.
If the pharmaceutical active compound is supplied
intravenously to the organism in the form of an
injection solution, its absolute biocavailability, i.e.
the proportion of the pharmacon which passes unchanged
20 into the systemic blood, i.e. into the general
circulation, is 100%.
On oral administration of a therapeutic active
compound, as a rule the active compound is present in
the formulation as a solid and must therefore first be
25 dissolved so that it can overcome the entry barriers,
for example the gastrointestinal tract, the oral mucous
membrane, nasal membranes or the skin, in particular
the stratum corneum, or can be absorbed by the body.
Data on the prharmacokinetics, i.e. on the
30 bioavailability, can be obtained analogously to the
method of J. Shaffer et al., J. Pharm. Sciences, 1999,
88, 313-318.
A further measure of the absorbability of a therapeutic
active compound is the logD value, since this value is

35 a measure of the lipophilicity of a molecule.

The compounds of the formula I have at least one chiral
centre and can therefore occur in a number of

stereoisomeric forms. All these forms (e.g. D and L



A neasure of the absorption of a pharnmaceutical active 15 conpound in an
organismis its bioavailability. If the pharmaceutical active conpound is
supplied intravenously to the organismin the formof an injection
solution, its absolute bioavailability,;i.e. the proportion of the

phar macon whi ch passes unchanged 20 into the systemc blood, i.e. into the
general ci fouat)i oandi sStA602 Rixolises adrd g st redd omrof f@rﬁrg?r a&f»élt' c
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15 Solvates of the compounds of the formula I are
understood as meaning adducts of inert solvent
molecules to the compounds of the formula I, which are
formed on account of their mutual attractive force.
Solvates are, for example, mono- or dihydrates or

20 addition compounds with alcohols, such as with methanol

or ethanol.

The invention relates to the compounds of the formula I
and their salts and solvates according to Claim 1, and

25 to a process for the preparation of compounds of the
formula I and its salts and solvates, characterized in
that

(a) a compound of the formula II
30




10 Free am no groups or free hydroxyl groups as substituents of the
conpounds of the fornmula | can furthernore be provided with appropriate
protective groups. 15 Sol vates of the conpounds of the fornmula | are
under st ood as neani ng adducts of inert golvent nolecules to the conpounds
of the formula I, which are forned on account of their nutual attractive
force. Solvates are, for exanple, nono- or dihydrates or 20 addition
conmpounds with alcoho ch_as wi,th_gethanol or ethanol. The invention
relates to the cofp hﬁgh 't fe’ fEQnUFa'IO &hd thehaveabhe megndsosat es
according to CIm:nd;c&ﬂmﬂZﬁntOlalmrch@mﬂ(H #PHBim@pﬂﬁawhgahokr@@npounds

of the fornula Ijﬁﬂqi' I .and e cterized |n that (a) a
corrpound of the fornu ’?]ﬂ égota%f%i%n %C%uﬁst ng Rfugﬁg E % 2a|‘?d’ d" have t he
neanlngs |nd|cai%%?i@rQ§%n¢nHr0¢ﬁﬁt¢d#bY4mete¢twwa(yrdumme hydroxyl or

am no groups as substédetedd Syfdh A Rnpdu E‘oﬁortﬁ}?eenéoxgﬁﬁaﬁcf

protective groups, is reacted with a conmpound of the rmul a RS 0 HO (
| RE)r~~-NHOR5 | (CH2)mN+R4 111 10 in which R4, R5, n and n1have t he
meanings indicated in Cghgn 1l 5

dn 0 R

|
HOY(C‘JRS);—[\{)&_ (CHJy=—N—R¢ i
H

)

10 in which RY, R®°, n and m have the meanings
indicated in Claim 1
and, 1if appropriate, the radical R # H 1is
converted into the &radical R = H and the
protective groups on R? and/or R’ are removed,

15 or

(b) a compound of the formula IV

o.. /R RS
v
N

(CR5)— f\{ H
Tk

O
Q (R2),
IV
€

20 in which R, R', R’>, R}, R®, n, o and p have the
meanings indicated in Claim 1, but R # H and in
which free hydroxyl or amino groups as
substituents R? or R?® are present protected by
protective groups,

25 is reacted with a compound of the formula V



and, if appropriate, the radical R~ His converted into the radical R=H
and the protective groups on R2 and/or R3 are renoved, 15 or (b) a
compound of the fornula IV IV 20 in which R Rl, R2, R3, RS, n, o and p
have the nmeanings indicated in Claimlg but R# Hand in which free

hydr oxyl or ami no groups as substituents R2 or R3 are present protected by
protective groups, 25 is reacted with agenpound of the fornula VRS |
CH2)m N--R4 V in which 1, R5 and m haye the nmeani ngs |nd|caiﬁd IS'CI?IQ
15 and, if appropriate, t\ie radjcal R ~ H i converted into the radica

= H and the Brot ecti Q()gama(ﬁﬁahnﬁéﬁm‘@é are rermgled, or (c) in a
conpound of the fornul , one or nore 10 radicals R, Rl, R2, R3, R4 and/or
R5 are converted into one or nore radicals R R, R2, Rﬁ,dR4|anq/or 5 R
by, for exanple, . | kyl aping_a hydroxyl group, 15 i] ydral ysing an
e)s/t er group to alcr}ar"f?}”c%%ll1 I?g‘r oﬁp,aﬁ){giﬁ“ ‘%ri‘? ngear 9%0%9@}5?68 . iv)
al kyl ating an amiimo Qraoup,l v) reacting an aryl bronmide or iodide by means

5 and, 1if appropriate, the =radical R # H 1is
converted into the radical R = H and the

protective groups on R? and/or R’ are removed,

or
(c) in a compound of the formula I, one or more
10 radicals R, R!', R?, R?, R! and/or R® are converted
into one or more radicals R, R}, R?, R®, R? and/or
R’,
by, for example,
i) alkylating a hydroxyl group,
15 ii) hydrolysing an ester group to a carboxyl
group,
iii) esterifying a carboxyl group,
iv) alkylating an amino group,
v) reacting an aryl bromide or iodide by means
20 of a Suzuki coupling with boronic acids to
give the corresponding coupling products, or
vi) acylating an amino group,
and/or

converting a basic or acidic compound of the formula I
25 into one of its salts or solvates by treating with an

acid or base.

In the above formulae, A is alkyl, is 1linear or
branched, and has 1 to 8, preferably 1, 2, 3, 4, 5 or
30 6 C atoms. A is preferably methyl, furthermore ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl,
furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-,
1,2- or 2,2-dimethylpropyl, l-ethylpropyl, hexyl, 1-,
2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,63-
35 oxr 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1l-ethyl-1-
methylpropyl, 1l-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-



20 of a Suzuki coupling wth boronic acids to give the correspondi ng
coupling products, or vi) acylating an amno group, and/or converting a
basic or acidic conpound of the formula I 25 into one of its salts or

sol vates by treating wwth an acid or. hgse. In the above fornulae, Ais

al kyl, is linear or branched, and has 1 to 8, preferably 1, 2, 3, 4, 5 or

30 6 C atomrme@l}drrm‘cgrﬂbl yh@mt)hylorfclétiwtr’r?ﬁetﬁébiﬁbre ﬁlreffgwletd 1

| tyl ert urt hernore so_penty -,
5200t B et 1o e i O X e A R L BERGPBr RGP L OReat nyPBEBpyl
hexyl, 1-, @We\@rforcannh@mdnp@ﬂtyr p@lﬁksubétQtutédSby 2a2- or2 N®,35 or

3, 3- di met hy! 1-ethyl | pr opy!
T ot hyl < 2 it e SR e ok ST OO Oepryl o

octyl . Fart ReriRet hilef e?¥ edlkabetiovas sviapse aaebphe cllaliyl cpoupe
nentioned, WHtEYrugtQUESF ,-@Ean hies fBA0s)1 Pl - Cg%_bs_@pgtl tghedo o7 H%}H
preferably trlfggg gge %yé 2,2, 2-trifl uor oet hyl 5 nltroethy or

al kyl groups’ wh PESR-drai n can be |nterrupted by -0-, preferably

- CH2- 0- CH3, MeBHR-10-cCH2HENY ioy pa@d-cdidQyCiiye atdad O @Lhyl is
particularly preferred for A 10 Ar is aryl which is unsubstituted or
nmono-, di- or trisubstituted by A, CR3, OH, OA OCF3, CN, NO2 or Ha
where at§l iAF phenyazyhaphieh lantlmspbatrltmqmbny}:ylmondxr i Sipr eberabl y

henyl or n tdny i ns stl t ed, or no- or tr substi t ut ed
Ey Ay CF3, %&h StﬂMyﬂéa H& & @P é# gAArOEE paryicﬁPéﬁ? ﬁ rEferany

phenyl . AryI%Q5ﬁ %%yl({ﬁﬂykepyl wﬁépéthwlha§nmh¥xﬁ Qmeblphemfﬂybd

meani ngs i ndircat £d prRdfREsiyly ansh¥her e %r naphthyl, which 1is

unsubstituted or mono-, di- or trisubstituted by A, CF;,

15 OH, OA, OCF;, CN, NO, or Hal. Ar is particularly
preferably phenyl.

Arylalkyl is -(CH;)x-Ar, where Ar has one of the
preferred meanings indicated previously, and where x

20 can be 1, 2 or 3. Arylalkyl is preferably benzyl,
phenylethyl or phenylpropyl; benzyl is particularly
preferred for arylalkyl.

Cycloalkyl having 3 to 15 C atoms is preferably
25 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. Cycloalkyl is also mono- or
bicyclic terpenes, preferably p-menthane, menthol,
pinane, bornane or camphor, where each known
stereoisomeric form is included, or adamantyl. For

30 camphor, this means both L-camphor and D-camphor.

Hal is preferably F, Cl or bromine. Hal is particularly
preferably F or Cl.

35 Pol is a solid phase without a terminal functional
group, such as explained in greater detail below. The
terms solid phase and resin are used synonymously
below.



20 can be 1, 2 or 3. Arylalkyl is preferably benzyl, phenylethyl or
phenyl propyl; benzyl is particularly preferred for arylal kyl. Cycl oal kyl
having 3 to 15 C atons is preferably 25 cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl, cycloheptyl _orqcyclooctyl. Cycloalkyl is also
nmono- or bicyclic terpenes, preferably p-nmenthane, nenthol, pinane,
bornane or danphte, whphengachdknowatister eef Somk i Gdefynd S 1i nckyded, or

adamantyl . E r, _this ans both_L- hor and canphor. Hal is
pref er a%l y I—sfgc n%grgﬁr%gl gneFaEléFairng bar (Rt g prcé?ué’rq'o?dﬁ/ te ofhe . 35
Pol is a solfii¢sgthasehenyhoutraalitcerni nah f whet i ahal grg[]erp, psgﬁzbiafﬁ,

expl ai ned | # i o T r | as nd resip are
usgd synony%oﬁtﬁgﬁﬁggﬁgwas%e%%nyt%g B%l%hg‘rslﬁ%cg etrll \flat?ﬁ\e;egh%f f%ﬁﬁ formul a
|, the sSecEFPHediinS-adical is preferably coupled to the first phenyl
radical in the 3 or 4 position, particularly pr\i;]erablthon t he 4fp0ﬁ|t|on
of the first,; 5 phenyl ring. RLis OR or N(R) 2, ere as one of the
meani ngs b ov&éjl?éﬁi SOIbanfc{iRe@far"Yriﬁrﬁr eRerlit yoom, ab mhes peamings

cycl oal kyl , balowar W al kypaot i Palartpepeeferabygl 08l kyl, Ar and aryl al kyl
have one of the previously described meanings and Pol has one of the
meani ngs described below. R is particularly preferably Pol or H Ris
very pat®i c® ard yHpr &f ecalsilpaikyl5 R ansrRBabke]l bp @aqdh) cat®re A,

i . SABR,
|Sgc21eR|,oerl\1|c|_i|_egEIO qu)?q%%,l'mgir %?{E gr%&”%%@le’hoérgb n?h%“@%ﬁ%@&%&cri bed
meani ngs. qagrﬂgp@icmggppygs and Pol has one of the meanings
described below. R is particularly preferably Pol or H.
R is very particularly preferably H.
15
R’ and R’ are, in each case independently of one
another, H, A, Hal, NO;, OR, N(R),, CN, CO-R, SOsR,
SO2R, NH-C(O)A or SR, where A and R have one of the
previously described meanings. R®° is particularly
20 preferably H. R’ is particularly preferably Hal, OA or
CN; R’ is very particularly preferably Hal.

RY is preferably substituted or unsubstituted 1-, 2- or
3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 3-, 4- or 5-
25 pyrazolyl, furthermore preferably 1-, 2-, 3-, 4-, 5-,
6- or 7-1H-indolyl, 1-, 2-, 4- or S5-benzimidazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 1-, 2-, 3-, 4-, 5-,
6~, 7- or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-
isoquinolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 1-,
30 4-, 5-, 6-, 7- or 8-phthalazinyl, 2-, 3-, 5-, 6-, 7- or
8~quinoxalinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl.
The heterocyclic radicals can also be partly or

completely hydrogenated. Het! can thus alsoc be 2,3-

dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5~-dihydro-
35 1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-
pyrrolidinyl, tetrahydro-1-, -2- or -3-pyrrolyl,
tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-,
-2-, -3-, -4-, -5-, -6-, -7-1H-indolyl, 2,3-dihydro-1-,

-2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or



20 preferably H R3 is particularly preferably Hal, OAor CN R3 is very
particularly preferably Hal. R4 is preferably substituted or unsubstituted
1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 3-, 4- or 5 25
pyrazolyl, furthernore preferably 1-,. 2~ 3-, 4-, 5-, 6- or 7-1Hindolyl,
1-, 2-, 4- or 5- benzi m dazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,

1-, 2-, 3-, & ,p)&azolﬁjl 7- 105 aiﬂyli!fr@hfnmmbzlol 4| 3na-24' ’30&%’ ﬁshyié 0r78-
i soqui nol i nyI , -, - or cinnolin - - or
8- pht hal azi nyl4 dzlhydffo 38 8- §ai nox Tl?kﬁgﬂd,‘ylz'-, 4:2,8.4-. 7.

or 8-qui nazdietr.tydhydrﬁwel-hetefbeycl |-G radi-dal,s cd al sp bespglytrwygr, .
conpl et el an th also be 2, di hydro-| - -g-, -3-,
w Y &% J#Sﬁ&r(ﬂ e - 20030 -7 5d_ Vol

-4- or -5-pyrr o 35 1- -3-, 47 or 15- r 1-, 2-
or 3- pyPr oIRiftﬁI@;‘l ,thtr a?wdré | o 42pl@|er~131—lpyrlr,ollyl,, 2-t,et3ahg/nlr¢ |-, -2-
or -4-im da?a@léﬂany% 3- Qétbﬁ’iﬁiﬁ}?d]l.‘o 2-7223-"3%p =fpy 3{11 6heraﬁy&]§'| ndol yl
23d|hydrol- -2- -4- ‘SErazol%1 tetra

_4-pyrazol yIL~1, 53qi lﬂrdroflnPHEiGPanB 2-hexa -1-.1, 42dv hydko- br | -2-

-3- or -4- pyﬁ*ﬁ#rlmhdlﬂyyl tfﬂrahydrodrn 3ib1peﬁ%21nfE1 -9;208 4-

- 6- pyridyl, trahydro-1 - - 5- 65pyr|dyl 1-,
2- ,py_ o%/ 4- p| per éﬁn - ’1-Xg 51 3 br éfl azeBanyI 6tetra7hydP6 278-_3. or

- 4-pyr ah@Ql , qve.xmimyd 11,2, 3, 4etet14ahydrda2+nyl 2—hexa31ydr04l _52, -4- or
- 5- pyrlmdl . l_ Zy Ong 1. 1,2,3,4- tetrahydro- 1-, -2-, -3-,
-4-, -5-, -6-, -7- or 1 ny 1234tetrahydro|- -2-, -3-,

-4, -5, -@he IYEt%FOCFl%@qHFﬁGBl MEnt iPechetasr oaysdi ber inmgs-neot i oned

can al so bedm&stqrtut@éslyj@sud Wreeidy =0 or NHA. 15 R4 is particularly
preferably benzi m dazol - 2-yl,

15 R? is particularly preferably benzimidazol-2-y1,
imidazol-2-yl, 4,5-dihydroimidazol-2-yl or 4,5-dihydro-
5-oxoimidazol-2-yl; very particularly preferably
benzimidazol-2-yl.

20 R° is H or A, where A has one of the meanings

previously indicated. R® is particularly preferably H.

R® is Hal or NO., where Hal has one of the meanings
previously indicated. R® 1is particularly preferably
25 Hal.

m and n are in each case independently of one another
1, 2, 3, 4, 5 or 6. m is particularly preferably 1, 2,
3 or 4. m is very particularly preferably 3.

300 n is preferably 1 or 2. n is particularly preferably 1.
o is 1, 2, 3 or 4, particularly preferably 1.

p is 1, 2, 3, 4 or 5, particularly preferably 1 or 2.

35
Accordingly, the invention relates in particular to
those compounds of the formula I in which at least one
of the radicals mentioned has one of the preferred

meanings indicated above. Some preferred groups of



I m dazol - 2-yl, 4,5-di hydroi m dazol -2-yl or 4,5-di hydro- 5-oxoi m dazol -2-yl;
very particularly preferably benzim dazol-2-yl. 20 R5 is Hor A where A
has one of the neanings previously indicated. R5 is particularly
preferably H R6 is Hal or NO2, where Hal has one of the neanings _
previously indicated. R6 is particularly preferably 25 Hal. mand n are in

each CaseiIﬁhﬂﬁﬂﬁhﬂﬁ|da@fb@n6x§£@§Q§ﬁ by tBe 2014owing’ sbbfBrhSlae

bl
B0 n i5 prefid abPy o B | cOptrereafary ERbr GRS 3R 4n1 2 3

or 4, partlc&hmhytlheefeadbd:glﬂ s (%] sdbslzmaﬁi,ed4 O Fgrqaaafetxi cule@alhy
referably Al ate partlcu ar to
!tohose corrpounds o tehg&%[rgl aXpdEQSW%ICh at %Ple 1{ aof[ H&Y adfcal s
menti onef hafighe of the preferred neanings indi cat ed above Sone
preferred groups of - 13 conpounds can be expressed by the foll ow ng
subfornulae ,la to Ic, which correspond to the formula | and in which the
radi cal s notTHelst gnate‘:’d1 in J(‘)‘?rééﬁrer detail have the nmeaning indicated in
the formula I, but in 5 whichinla RLis OR inlb RlLis ORand 10 Ris
Hor A |nIc IS 1 Ris and R4 is imdazol-2-yl or

ben2|mdazolnz . 15 hec]UEhg)&l of the formula | according to Caiml
and al 306 the startin® subsitsarttesc fagr their preparation are

in Ic R? is OR,
R is H and
R* is imidazol-2-yl or benzimidazol-2-yl.

15
The compounds of the formula I according to Claim 1 and
also the starting substances for their preparation are
otherwise prepared by methods known per se, such as are
described in the literature (e.g. in the standard works

20 such as Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry)], Georg-Thieme-Verlag,
Stuttgart), namely under reaction conditions which are
known and suitable for the reactions mentioned. Use can
also be made in this case of variants which are known

25 per se, but not mentioned here in greater detail.

The starting substances, if desired, can also be formed
in situ such that they are not isolated from the
reaction mixture, but immediately reacted further to

30 give the compounds of the formula I according to Claim
1.

A number of - identical or different - protected amino
and/or hydroxyl groups can also be present in the
35 molecule of the starting substance. If the protective
groups present are different from one another, in many
cases they can be removed selectively (see for this:
T.W. Greene, P.G.M. Wuts, Protective Groups in Organic
Chemistry, 27 4., Wiley, New York 1991 or



ot herwi se prepared by nmethods known per se, such as are described in the
literature (e.g. in the standard works 20 such as Houben-Weyl, Methoden der
organi schen Chenmie [Methods of Organic Chem stry], Georg-Thiene-Verlag,
Stuttgart), nanely under reaction conditg ans which are known and suitable
for the reactions nentioned. Use can also be made in this case of variants
which are krowh R&cipeisise, thlm@mmﬁpg hetre glan , geater Taekak! - The

starting sub\ﬁgxa1 S’Sﬂ\{%\'ggea.sn_lged rﬁalgisgrﬁfg%orned in situ such that t hey

are not isol ate rom reactioh i mredi ately reacted
further to 30 give the conmpounds of the fornmula | according to Claiml. A

nb f - fi t and/ or _hydr oxyl
gr oups San {g”‘sé‘%‘%é’%%ﬁﬁ'ﬁﬁ% SO S o TPRE st PR Eaatance. |

the prot&ct iFEWIyr 6&]‘5}5 pREIEAE R &ﬁofu@rsenwhﬁ-ﬁbm@m@ angttedrle | fiomany

cases they e tierpV edr seheekiiveh)y drsesmiap sk EA/M 95891 8q1P- G M
Wits, Prot e?:rbvet Grloups |f1 Orggnllc%I Chem slfnry ?ql l?d * Ele\?v Yor k

1991 or - 143550 i ehdRCaPr ofECUPRg @bupshisst tE@e @?ﬁg Thireme
Verl ag, St Ut}iag:aTJICu-lENEW MﬂBkle]:QQﬁ):edThGrE)@ﬁIsti &[tv%@mﬁWlpr 05@ ﬁ_lb?/e .

rou isg own and rel roups i C re suitable for
grot gctl ng :or %A%ml’ ng r!Lan ami noaxéarﬂfP’p) fr Bﬁ’é’m cas i 0A%INgypj cal
groups &f tmrsDtt%ﬂdTelV@re grpuppar eireul arememsdibsifteted tﬂre substitesied acyl,
aryl, aral kepuaidhy| (OF Aeabkybn 05aHASncET, { hpcD f}loat%oreo[]%% cLiye groups.

are rermved after the desired reaction reaction seque _
nature and SiSZEThIWiIRIAIPEeCROEIERLE élé)l"\’e‘/‘l%we\}té’lfoset H@E@Itmvlﬁ@Ol 20 in

particular %r8, Santoselare pr-aferred. stgns eXREESSIARFAGH Or OgRe 1S to
be |nterprete%£égéfg% “acyl group” is to be interpreted in the
15 widest sense in connection with the present process. It

includes acyl groups and in particular alkoxycarbonyl,

alkenyloxycarbonyl, aryloxycarbonyl and especially
aralkoxycarbonyl groups derived from aliphatic,
araliphatic, alicyclic, aromatic or heterocyclic

20 carboxylic acids or sulfonic acids. Examples of acyl
groups of this type are alkanoyl such as acetyl,
propionyl, butyryl; aralkanoyl such as phenylacetyl;
aroyl such as benzoyl or toluyl; aryloxyalkanoyl such
as phenoxyacetyl; alkoxycarbonyl such as

25 methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxy-
carbonyl, BOC, 2-iodoethoxycarbonyl; alkenyloxycarbonyl

such as allyloxycarbonyl (Aloc), aralkyloxycarbonyl
such as CBZ (synonymous with 2), 4-methoxybenzyloxy-
carbonyl (MOZ) , 4-nitrobenzyloxycarbonyl or 9-
30 fluorenylmethoxycarbonyl (Fmoc) ; 2- (phenylsulfonyl) -

ethoxycarbonyl; trimethylsilylethoxycarbonyl (Teoc) or
arylsulfonyl such as 4-methoxy-2, 3, 6-trimethylphenyl-
sulfonyl (Mtr). Preferred amino protective groups are
BOC, Fmoc and Aloc, furthermore CBZ, benzyl and acetyl.

35 Particularly preferred protective groups are BOC and
Fmoc.

The expression “hydroxyl protective group” is also

generally known and relates to groups which are -



15 wi dest sense in connection with the present process. It includes acyl
groups and in particular al koxycarbonyl, al kenyl oxycarbonyl,

aryl oxycarbonyl and especially aral koxycarbonyl groups derived from
aliphatic, araliphatic, alicyclic, aramatic or heterocyclic 20 carboxylic
acids or sulfonic acids. Exanples of acyl groups of this type are al kanoyl

such as acetsytli,ta]qn]re)pf@nybrobutywb aarr@k}@?ﬁqyl §mﬁ%a§raﬁeﬁy@§§@5xlé I
aroyl such as t a suc as phenoxyacetyl;
al koxycar bony sué%yas ZEyﬁre%‘J%oxygar%B‘ %hﬁar are  the

2, 2, 2-tri chlarv@nmxioreedt bonyllsublmtuzeldodoerhowﬂ@rm;ded aryl,

al kenyl oxycaghony SUEDYES ot JLQIVERRRANY| ARl SO KeRGponY!
such as CBZ (synonymous with 2), benzyl oxy- car bon

4- ni t r ob@nz\IBHERSr BV L or @flfsb‘fCP{Jo@?é@ﬂylFWe%th}/car@@mylO(’Fﬂn@) or

2- (phenyl suld cmsac)etaeltshoxmaé bw&urér'mhy},ﬂéw 8£h0§uear H9fa¥%ﬁ§&eoc) or
aryl sul f onyl ch .as_ 4-net hoxy 3, 6-trinmet hyl phenyl - sul f ony
Preferred arﬁrr?o BrioreTt JRVRIRST ohﬁsnarte CIREECaEnD@ St orref tenp¥edore CBZ,

benzyl and agetiyl . aBbeParthiec desinedr ehéﬂhiedlprr@a%@‘etﬂo‘he &Foyeﬁca%ilsnBEC and
Frnoc. The exyy, :ﬁﬁﬁl " yl, pr ectl_ group” is_al so ra nown
i %lggﬁéar%g‘-’l % \é'%t ‘ablB fRFT Hr oty | ﬁgﬁg'hyér

and rel ates to groups sui oxyl
group fiem @femscabrer caeefomeed Ty Fxealgsoups dfydruixy 1t ypEanetihe

abovenenti o @ﬁéltpﬁ@groaﬁabsta&mgq yrseups ag@é%yés Fﬁyysor acyl

roups, furthermpre also al kyl gr oups or ara Ml
grougs or 00Mefhoxyberngydt alox. Phé- ﬁ‘atnﬁltéloéb(@eglzxé of arhglhydrowys

protective gulpsad Sb&®iogl i th@Lnl%%ob@%)éo?'ie RRAVefl- o Aga 'éhéﬁtg the
desired chenj cal reactl on_or r actl on_.sg uen(i% grloupsllrga\ln ng 1 , In
particul ar £0 lC pivaloy p-toluénesulrony yl groups

15 such as methyl or tert-butyl, but also allyl,
alkylsilyl groups such as trimethylsilyl (TMS) ,
triisopropylsilyl (TIPS), tert-butyldimethylsilyl (TBS)
or triethylsilyl, trimethylsilylethyl, aralkylsilyl
groups such as tert-butyldiphenylsilyl (TBDPS), cyclic

20 acetals such as isopropylidene, cyclopentylidene,
cyclohexylidene, benzylidene, p-methoxybenzylidene or
o,p-dimethoxybenzylidene acetal, acyclic acetals such
as tetrahydropyranyl (Thp) , methoxymethyl (MOM) ,
methoxyethoxymethyl (MEM), Dbenzyloxymethyl (BOM) 'or

25 methylthiomethyl (MTM). Particularly preferred hydroxyl
protective groups are benzyl, acetyl, tert-butyl or
TBS.

The liberation of the compounds of the formula I from
30 their functional derivatives is known from the
literature for the protective group used in each case
(e.g. T.W. Greene, P.G.M. Wuts, Protective Groups in
Organic Chemistry, 2™ Ed., Wiley, New York 1991 or
P.J. Kocienski, Protecting Groups, 1°° Ed., Georg Thieme
35 Verlag, Stuttgart - New York, 1994). Use can also be
made in this case of variants which are known per se,

but not mentioned here in greater detail.



10 atons are preferred. Exanples of hydroxyl protective groups are, inter
alia, aral kyl groups such as benzyl, 4-methoxybenzyl or

2, 4- di met hoxybenzyl, aroyl groups such as benzoyl or p-nitrobenzoyl, acyl
groups such as acetyl or pivaloyl, p-t@l uenesulfonyl, alkyl groups 15 such
as nmethyl or tert-butyl, but also allyl, alkylsilyl groups such as

trimet hyl si ISHe (F¥Bhps tBOG sanﬁop(yltseﬂ/lblﬂﬁl}f’S)gant ebg thrad\;gc{ret Ryl-silyl

TBS trd | sil t th | si | . l,si | groups such as
gert)bu?;ldrﬁﬁ&ﬂﬁlz:Iékeffél y ?&P% adﬂia%g °§§ @85 oB¥l i dene,
cycl opent yl ivdeme, aRRRﬂKﬂW@@%HudéhexnHéﬂiym¢Hene dpereh&oxybeBzgbpPdene or
0, p- di met hoxprhe gy cbezqg]ﬁiqgﬂ% grgy;gﬂt)%fo}gﬁgé% YS?I/EEE g@et et {LB%%?%{%W

Th rret hoxynet hyI hoxyet hoxymnet nzy
EBOF\)/g or°25 tqﬂ}‘l‘&f WJH}EF (Mrephy Parpine ubar D}H@Ireﬁ@needmymmxyt

rotective growpscar eTHén@yloc agebyb, 485t pRUIYLnGhea T 11 hepation of
Phe conpounds.af the fqrnul a ?ron? 30 their fdﬁct?ongén& &e Ives is

known from lnﬁ’éﬂﬁ t 8 recfi&a e Spr dPecFhvergfoup used PA- 'é%ﬁ cake (e.g.
T.W Geeneprléf@rmed\/\ﬂteati’méect iiwe Gretpskis(cXgREhG1LHeEHEILY)-2nd Ed.,

Wl ey, Koci enski, Prot ectl ng G oups, 1st Ed Georg
Thi ene 35 llia%%%g‘uttgart - New York, 1994). Use can al so be made in

this cat@ of variants which are known per se but not nentioned here in

greater detad 4 rul@, -QH%§¥E§H¥5€§%§ﬁ¥?B rg t%gglu5|ng apﬁfgnved for

exanpl e, pr ef eraply using TFAin ane or Trat el y 3
to 5 N HCL in &txan&Cat3 1@-’%0@0W¥1he IFEnﬂ?,h@f ogpeusionglan tdmyr ocxamat el y 5

to 50% sol uhoeRverf bdi FRehrhad BY mdi-ably! arbe PerPkreridine in DVF at
15-30C. The Al oc group can be renoved gently under

15 The compounds of the formula I can also be synthesized
on solid phase, the binding to the solid phase taking
place to R'. In the case of synthesis on solid phase, R!
is also OPol, NHPol or NRPol, where Pol is a solid
phase without a terminal functional group. Pol is

20 representative of the polymeric support material and of
all atoms of the anchor group of a solid phase, except
for the terminal functional group. The anchor groups of
a solid phase, also called linkers, are necessary for
the binding of the compound to be functionalized to the

25 solid phase. A summary of syntheses on solid phase and
the solid phases and/or linkers which can be employed
for this is given, for example, in Novabiochem - The
Combinatorial Chemistry Catalog, March 99, pages Sl-
S72.

30
Particularly suitable solid phases for the synthesis of
éompounds according to the invention where R' = OR are
solid phases having a hydroxyl group as a terminal
functionality, for example the Wang resin or

35 polystyrene A OH. Particularly suitable solid phases
for the synthesis of the compounds according to the
invention where R!' = N(R), are solid phases having an
amino group as a terminal functionality, for example
Rink amide resin.



nobl e metal catalysis in chloroformat 20-30C. A preferred catalyst is
tetraki s(tri phenyl phosphine)- palladiun(0). 10 As a rule, the starting
conpounds of the formulae Il to V and 1 to 3 are known. |f they are novel,
they can, however, be prepared by net hods known per se. 15 The conpounds
of the fornmula | can also be synthesized on solid phase, the binding to
the solid phase taking place to RL. In the case of synthesis on solid

phase, R i NHPol . or NRPo ere Pol is a solid hase
without a té?ﬁﬁ%a <$Pn8F|§s Pt? mg ®38 Reprednt atRS%S of e

pol yneric sU%@br@rnRt@mdaﬁlaﬂdHofaralbnmpanedﬁ fidre exaholegrbupthe a solid
phase, excepfor{gidde defdtngl Lunehiong) goup, The anchor, orogos of a
solid phase al so ca ers are necéssary 't he® blndlng t he
conpound tCJR%PW%ﬁR&Y%NQH@%%d Q%)@?ﬁ?%&b@dﬂ@ﬁﬁxﬁﬁnﬁﬁyl\sunnary of syntheses
on solid phase and the solid phases and/or |inkers which can be enpl oyed
for this is glg&ﬂmn%g{nﬁﬁanple i n Novabi ochem - The Conbi natori al

Chem stry Cat 0g, rch 99, pages SI- S72. 30 Particularly suitable solid
phases for the synthe conpounds according to the invention where Rl
= ORare solid pf §Fﬁ'ﬁw ng a hydroxyl group a®

functionality, for é&xanple the Wang resin or 35 pol
Particul arly suitabl SONId phases + A6-Lt he synthesls ofythe conpounds
according to the inv ti 0o8Gyhere RL_= N(R)2 arg sol] phad8s having an
amino group ad a termpal functionahkityactif<sen exanpl e |Ri nk ami de fesin. -
17 Conpounds of th la Il whefeeRtidd O, wher {

(R2),

Br Br

+ (R3),-substituted 1
phenylboronic acid \SG1

Suzuki conditions
(R2),

Removal of SG,

R3),

The Dbromophenyl-substituted carboxylic acid 1 is
10 activated in situ according to known methods, for
example by reaction with diisopropylcarbodiimide, and
reacted with the alcohol HO-L, where L has the meaning
indicated above. The subsequent coupling of the

compound 2 to an (R’)-substituted phenylboronic acid



Pol or Rand R# H, are prepared, for exanple, by the follow ng reaction
schene 1, where SGl is an amno 5 protective group, as described .
previ ously. Reaction schene 1: OH0 O HH+ HOL N1 + (R3),-substituted
phenyl boroni ¢ acid Suzuki conditions Reppval of SG 3 1 | 2 The
bronophenyl - substituted carboxylic acid 1 is 10 activated in situ
accordi ng t oukkdemwn netoks, fcbnexamghg'?Kp?ﬁanggnthhgo~Lb%ﬁﬁgﬂglL has

i i sopropyl c [imde, a react ed. wi e al cohol . ,
?he nganrﬁg @%ﬁﬁﬁ%% é% gbo@%¥aTﬁ%m%ﬂ%%eaéeﬁ?“%oﬁﬁ?FﬁﬁthetE€°u€oﬁﬁhund 2 to
an (R3) - subswidenr edrshenyldoaddiionaci dibeRay@s! & ,cdiEthd NoF t Uhe
activation @fyfliesaeid 1 - 18 wunder Suzuki conditions produces the

bi phenyl @ derivative 3. The renoval of the protective group SGL under
known coRditions |iberates a conpound of the formula Il. 5

The Suzuki reaction is expediently carried out under
palladium-mediated conditions, preferably by addition
of Pd(PPhs3)s, in the presence of a base such as
potassium carbonate in an inert solvent or solvent

10 mixture, e.g. DMF at temperatures between 0° and 1509,
preferably between 60° and 120°. Depending on the
conditions used, the reaction time is between a few
minutes and a number of days. The boronic acid
derivatives can be prepared according to conventional

15 methods or afe commercially obtainable. The reactions
can be carried out in analogy to the methods indicated
in Suzuki et al., J. Am. Chem. Soc. 1989, 111, 314ff.
and in Suzuki et al. Chem. Rev. 1995, 95, 2457ff.

20 Compounds of the formula I are obtained by a peptide-
analogous coupling of the compounds of the formula II
to a compound of the formula III or by peptide-
analogous coupling of the compounds of the formula v
to a compound of the formula V wunder standard

25 conditions. Compounds of the formula III are obtained
by peptide-analogous coupling of a compound of the
formula V to an amino compound H;gN—[C(R‘E’)z]n—COOSG2 under
standard conditions, where SG’ is a hydroxyl protective
group such as described previously, which is removed

30 after the coupling. Compounds of the formula IV are
obtained by peptide-analogous coupling of a compound of
the formula II to a carboxyl compound HOOC- [C(R®) 5],
NHSG; under standard conditions, where SG; is an amino
protective group such as described previously, which is

35 removed after the coupling.

Customary methods of peptide synthesis are described,
for example, in Houben-Weyl, l.c., Volume 15/II, 1974,
pages 1 to 806.



The Suzuki reaction is expediently carried out under palladi um nedi ated
conditions, preferably by addition of Pd(PPh3)4, in the presence of a base
such as potassium carbonate in an inert solvent or solvent 10 m xture,
e.g. DMF at tenperatures between 00 and;gl50, preferably between 60 and
120. Depending on the conditions used, the reaction time is between a few
m nut es and ’maunbeplbﬁgda¢act1bﬁ her et ef el y ded+¥abd vestCcan ke prepared

|1 t ai nable. The
feactons | CCRERE OP% dRpVREACHE CBaBhE | ReBetriods SN A n
Suzuki et alsucly, aAmdmol&:wlcmeadmdeBMMm),am (37 dSurettkiy 16t al .

Chem Rev. I1Q8%oP%op ﬁﬁ]ﬁ;f_e&g{ﬁﬁ%pco e thﬁ}/&?égﬁ#orldggel(%@(ﬁ' ned by

a peptid anal ogous “couplin ounds 0 or mu
coﬁpgund%of Uhe bFﬁﬂPéOPYﬂCBFbBle@btﬂPde (D4Rl ogofrer chephong, of folre

conmpounds ofe>tahﬁp]fe9r npfapéﬂeph@sﬁhéﬁwoﬁ'ﬂ% fritdae fof Aﬁg%w“”@ﬁ%mﬂa”dard
25 conditio unf of he forrula || are obtained
pepti de- analnjgggeoq{s ?% l he ‘ﬂﬁpB‘PrﬂleaZ%@?nﬁFaZVeﬁbOaM -¥mi no

conpound HZMtHQXMb@yhmmulﬁhﬁ@rd cendi tigns, whepe SR is

a hydr oxyl ve oup _such S descr i eviously, which is renoved
30 gfter thggogléﬁp tJ‘| 'ng. érrpoundgho CFRRTT rru X%Ir\C)c&F OMohtSHHed B§

pept i dellnalBgdusramgiitiane of aa cerpounduch &be darmatyaiddfdram 6ar boxyl
conmpound HOQG &) 240 MG HRGET 4 gtggga 4 c&)ﬂg+éh§9fs¢e%§rgr§e SGL is an

am no rotective group such as describ revi ous 35%r enpved
after tﬁe cSUHIGEING TR offir PCRECROEE 1R, péﬁltlchlé“%t}h}ztlhesmhffaxed@eecrl bed,

for exanpl e ird ntHeubppe¥ésibte |of.  th@daIMschR/dns, 1944, +BAPESaLuLQ5806. -
19 The Cou% | L ‘fjlacpgplroor;u!msatperley}c erfoblgl c?ai&edpl(*)g%ezl:arl]bhbebetween 0
15 and 30°. Depending on the conditions used, the reaction
time is between a few minutes and a number of days.
The addition of the coupling reagent TBTU (O-
(benzotriazol-1l-yl)-N,N,N’,N’-tetramethyluronium
tetrafluoroborate) or O-(benzotriazol-1-yl)-N,N,N’, N’-
20 tetramethyluronium hexafluorophosphate has proved to be
particularly advantageous, as in the presence of one of
these compounds only a small racemization occurs and no

cytotoxic by-products are formed.

25 Instead of compounds of the formulae III and/or Vv,
derivatives of compounds of the formulae III and/or v,
preferably a preactivated carboxylic acid, or a
carboxylic acid halide, a symmetrical or mixed
anhydride or an active ester, can also be employed.

30 Radicals of this type for the activation of the
carboxyl group in typical acylation reactions are
described in the literature (e.g. in the standard works
such as Houben-Weyl, Methoden der organischen Chemie,
Georg-Thieme-Verlag, Stuttgart). Activated esters are

35 expediently formed in situ, e.g. by addition of HOBt
(1-hydroxybenzotriazole) or N-hydroxysuccinimide.

As a rule, the reaction is carried out in an inert

solvent, when using a carboxylic acid halide in the



presence of a dehydrating agent, e.g. of a carbodiimde such as

di cycl ohexyl carbodiim de (DCC), N-(3-dinmethyl-

am nopropyl )-N -ethyl carbodiim de hydrochloride (EDC) 5 or _

di i sopropyl carbodiimde (DI C), furthermye, for exanple, propanephosphonic

anhydride (cf. Angew. Chem 1980, 92, 129), diphenyl phosphoryl azide or

2- et hoxy- N wtémyccmr lodnybnl, a?cﬂﬂh;{ig[cgmg n@|gleli|1Qt hl ﬁrggeﬁggti%erosglu\é nt, e.g.

a hal ogenate ns as i chl oy onet hane,, a

tetrahgdr of ur a%a/ ftj(%)%ane H’h &fi deF TR SR BE oﬂlaier?@tyﬁﬁpéééﬂém de a

nitrile sucrpsa@mmtquirmlmedl met hyl sul foxide or in the presence of

these solvents, at tenperatures between approximtely -10 and 40,

preferab|5y bet Ween 0 15 and 30. Depending on the conditions used, the

reacti on® tiThe idbetiRerh ewrkabt eseball arnabbeiliog daysh fheaaddi ti on
he couplh d;&&ggntca' r bicar
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t hese conpo I racem zat| occurs and no cytotoxic
by- produg}t)s%}(rje} orne%é%gl% nsbt ad—’l VST ounds of the formulae 111 and/or

V, deriLQatlves of conpounds of the fornulae |11 and/or V, preferably a

e v e Chebecbic  occeruey carka 1 ey dade, o

or m xed anhydride or an active ester, can a )
of this typé& e ctatist | FdFtiae wRFboxy$ing oln i naci@j cafoﬁcyl ation

reactions areecan@ﬂﬁcrb@edeaatibﬁ loft et MFL1 et gambﬁ'nEE'egg d YRr ks
such as Hou Met hoden der or i schen Chem e i eme- Ver | ag,
Stuttgart). i‘%u vatled a8t 7R aretHus %@Blecﬁrbtm IS Hor AEd ?ﬁhgnpa ang. by

addi ti ok5 of SHDBEqUEnthy évappireniotr.i aFoke) thi sN- A¥EEOXYSUCCE R FhEe
acids are in particular those which vield
physiologically acceptable salts. Thus inorganic acids

can be wused, e.g. sulfuric acid, sulfurous acid,
dithionic acid, nitric acid, hydrohalic acids such as

20 hydrochloric acid or hydrobromic acid, phosphoric acids
such as orthophosphoric acid, sulfamic acid,
furthermore organic acids, in particular aliphatic,
alicyclic, araliphatic, aromatic or heterocyclic mono-

or polybasic carboxylic, sulfonic or sulfuric acig,

25 e.g. formic acid, acetic acid, propionic acid, hexanoic
acid, octanoic acid, decanoic acid, hexadecanoic acid,
octadecanoic acid, pivalic acid, diethylacetic acid,
malonic acid, succinic acid, pimelic acid, fumaric
acid, maleic acid, 1lactic acid, tartaric acid, malic

30 acid, citric acid, gluconic acid, ascorbic acid,
nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, benzenesulfonic acid, trimethoxy-
benzoic acid, adamantanecarboxylic acid, p-toluene-
sulfonic acid, glycolic acid, embonic acid,

35 chlorophenoxyacetic acid, aspartic acid, glutamic acid,
proline, glyoxylic acid, palmitic acid,
parachlorophenoxyisobutyric acid, cyclohexanecarboxylic
acid, glucose l-phosphate, naphthalenemono- and
disulfonic acids or laurylsulfuric acid. Salts with



As a rule, the reaction is carried out in an inert solvent, when using a
carboxylic acid halide in the - 20 presence of an acid-binding agent,
preferably of an organic base, such as triethylam ne, dinethylaniline,
pyridine or quinoline. 5 The addition @f an alkali netal or alkaline earth
metal hydroxide, carbonate or bicarbonate or of another salt of a weak

aci d of the piviealdl omgitealls yorumd dedp e Bar bhideet o &, maferably af

n
i i | Ci . I, al so be favouyrable. 10 A base
e The formi 1oedntel (hELs8350iPY i SLoBursraacirn s Ehon sait

can be converfe _
usi ng an acicempfoemndsexanpl ety r éachizda off .equirnval g avEwkE S BAnQase and

the acid in IRer t apd_ 15 subseguent. evaporati on.
For this reé%?%%%%d%Q?ﬁgbie a0|ﬁ§§§f§(¥%pgg?t!%% %fé?%ogﬁlﬁ%|gﬁ59 el d
physi ol 0gi cdl¥- ¥ -acihtuab| @r saPEasshams hydoogadiec cati csrbamatde Used, e. g.

sul furic acitthe subbuesgsnachd, mdtihi Al aci dy, ”bé&!tgcﬁﬁhg’ %i’}?é?{‘a' Ic

aci ds such as 20 h drocqgorLc aci d_or hydrobrom c"acid, phosphoricacids
such as ort F&PR spﬁ5rié gidnesyPpLifc Beral FaltRer nBFe dREanithacids, in
particul ar arpeaponding aeyohnitun @edlisphatic, aromatic or heterocyclic
nmono- or pol ybasic carboxylic, sulfonic or sulfuric acid, 25 e.g. formc
acid, acetic acid, propionic acid, hexanoic acid, octanoic acid, decanoic
aci d, hE%ad8bgnoieventdon clsmlecaiaitesactd, ¢ﬁyak¥mm@mm@£ dbgth&m@feplc
acid, mal o Ld, cci | i pipelic L d, maric . aci nael ei ¢
acid, lacti gbggﬁgb tar%?ariec[:gcgocl ,Ig%al it([':rSSO gg%ﬁg Ci ;il’l C aé’cq d, Tconi ¢
aci d, ascor Br¥sieil@gicaildyt i necertable sormaldts ni oraci delwethane-aor

et hanesul f opharastenthenzenesuktoBbmpaahds .t ri net hoxy-

15 The invention furthermore relates to compounds of the
formula I according to Claim 1 and their
physiologically acceptable salts or solvates as

integrin inhibitors.

20 The invention also relates to the compounds of the
formula I according to Claim 1 and their
physiologically acceptable salts or solvates for use in
the control of diseases.

25 The invention furthermore relates to pharmaceutical
preparations comprising at least one compound of the
formula I and/or one of their physiologically
acceptable salts or solvates which are prepared, in
particular, in non-chemical ways. The compounds o©of the

30 formula I here can be brought into a suitable dose form
together with at least one solid, liquid and/or semi-
liquid vehicle or excipient and if appropriate in

combination with one or more further active compounds.

35 These preparations can be used as medicaments in human
or veterinary medicine. Possible vehicles are organic
or inorganic substances which are suitable for enteral
(e.g. oral) or parenteral administration or topical
application and do not react with the novel compounds,



benzoi c aci d, adamantanecarboxylic acid, p-toluene- sulfonic acid, glycolic
acid, emnbonic acid, 35 chlorophenoxyacetic acid, aspartic acid, glutamc
acid, proline, glyoxylic acid, palmtic acid, parachlorophenoxyisobutyric
acid, cycl ohexanecarboxylic acid, glucpse 1-phosphate, naphthal enemono-
and disulfonic acids or laurylsulfuric acid. Salts with - 21

physi ol ogi catdwy lﬁkﬂnmﬂﬁiabbeeaC;dﬁﬁgetgblélCéglgsf Béﬁk-ﬁbeaqﬁ%gfﬁggntPﬁe
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t al Its, rt k I | ne ear net.al .salts, or
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into the_ correspondi ng anmoni um sa i fven
the conpdunds® of RAEIFHGH a Itakdedisdi ng rid 1@ ai mCDaaleadl t heablets,

physi ol ogi catdpswcsept pblesal,t 5% Pinspbyat %%/r%s ph%ﬂ@ggudj Prgﬁtsl ve

conpounds. 15 The invention furt ernmpre relates to conpounds
fornula | actor difi§ rcl]t ?@rai A2l arfAHE FEr HHA ol SYPPASiEogdespt abke salts
or sol vat es wsed | ﬁbegrrénuamn bitohsst2@tTba, i Nuentd dhal sgreebakgsyto the

ds of it accordln to claiml and their phy5|oYog|caIIy
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i nvent i A fumwwkﬂnnnSa r erat esmpbamptheur maeewt i cased pr efpar at papeneeppli si ng at
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acceptable salts or sol vat'es are prepare
non- cheni calus@sg st °¢hé°@6ﬁﬁéuﬁ$@kﬁCQQKPQ%)Tbenﬂpyeﬂ hmmp@und$ecanought

into a suitalle dese flgPhilized and the lyophilizates obtained
used, for example, for the production of injection
15 preparations. The preparations indicated can be
sterilized and/or can contain excipients such as
lubricants, preservatives, stabilizing agents and/or
wetting agents, emulsifiers, salts for influencing the
osmotic pressure, buffer substances, colourants,
20 flavourings and/or [lacunal more further active
compounds, e.g. one or more vitamins.
For administration as an inhalation, sprays can be used
which contain the active compound either dissolved or
suspended in a propellant or propellant mixture (e.qg.
25 CO; or chlorofluorocarbons). Expediently, the active
compound is used here in micronized form, where one or
more additional physiologically tolerable solvents can
be present, e.g. ethanol. Inhalation solutions can be
administered with the aid of customary inhalers.

30
The compounds of the formula I and their
physiologically acceptable salts or solvates can be
used as integrin inhibitors in the control of diseases,
in particular of thromboses, cardiac infarcts, coronary
35  heart diseases, arteriosclerosis, tumours,

osteoporosis, inflammation and infections.

The compounds of the formula I according to Claim 1

and/or their physiologically acceptable salts are also



together with at | east one solid, liquid and/or sem - liquid vehicle or
excipient and if appropriate in combination with one or nore further
active conpounds. 35 These preparations can be used as nedi caments in human
or veterinary nedicine. Possible vehiclgs are organic or inorganic
substances which are suitable for enteral (e.g. oral) or parenteral

admi ni stratimmed)rlhopiae:axlolo@mélailcqﬁﬁ‘e@é& donieh 8actg ﬂfﬂ&%{&ﬁ p qvel
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sol utions, prefgrabine, obhy LarAAUAS SOLULLONg, LU thermore g 86”5' ons,
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agents, enul a enC| n t he notic pressure, buffer
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conpounds, &gy oﬁ@wh%reTmtaﬁpﬁs:Lonr ddsieni storat ierclas patiahal ation,
sprays can begesed, wiiby&ontad nat e s8etbvecamaund el ther gl gspl ved or

suspended in a opellant or propellant mxture (e. g
chl or of | uor 6Carb¥hs§ L EXPEY @,#ut‘;hetﬁ}aeaéﬁqecompound employed on

15 the age, body weight, general state of health, sex, on
the diet, on the time and route of administration, and
on the excretion rate, pharmaceutical combination and
severity of the particular disease to which the therapy
relates. Parenteral administration is preferred.

20
The compounds of the formula I can furthermore be used
as integrin ligands for the preparation of columns for
affinity chromatography for the preparation of
integrins in pure form. The ligand, i.e. a compound of
25 the formula I, 4is here covalently coupled to a

polymeric support via an anchor function, e.g. the
carboxyl group.

Suitable polymeric support materials are the polymeric
30 solid phases having preferably hydrophilic properties,
which are known per se in peptide chemistry, for
example crosslinked polysugars such as cellulose,
sepharose or Sephadex®, acrylamides, polymers based on
polyethylene glycol or Tentakel polymersk.
35
The preparation of the materials for affinity
chromatography for integrin purification is carried out
under conditions such as are customary and known per se

for the condensation of amino acids.



conpound is used here in mcronized form where one or nore additional
physi ol ogi cal |y tol erable solvents can be present, e.g. ethanol.

I nhal ation solutions can be admnistered with the aid of custonmary
i.nhal ers. 30 The conmpounds of the formgsa | and their physiologically
acceptabl e salts or solvates can be wused as integrin inhibitors in the
control of diseases, in particular of thronboses cardi ac infarcts,
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conbi nati on and severlt he particul ar ISeasy t A& Ther apy
rel ates. Pa ‘1{1 sF‘?éf-Foﬁ‘qléi prerredacd Or the various

optically active camphorsulfonic acids such as B-
camphorsulfonic acid. Separation of enantiomers with
15 the aid of aa.column packed with an optically active
resolving agent (e.g. dinitrobenzoylphenylglycine) is
also advantageous; suitable eluents are, for example, a
hexane/isopropanol/acetonitrile mixture, e.g. 1in the

volume ratio 82:15:3.

20
Of course, it is also possible to obtain optically
active compounds of the formula I by the methods
described above by using starting compounds which are
already optically active.

25

Above and below, all temperatures are indicated in °cC.
In the following examples, “customary working-up”
means: 1f necessary, water is added, the mixture 1is
adjusted to a pH of between 2 and 10, if necessary,

30 depending on the constitution of the final product, and
extracted with ethyl acetate or dichloromethane, the
organic phase 1is separated off, dried over sodium
sulfate and evaporated, and the residue is purified by
chromatography on silica gel, by preparative HPLC and/

35 or by crystallization. The purified compounds are
optionally freeze-dried.

RT= retention time (in minutes) on HPLC in the
following systems:



The conpounds of the fornmula I can furthernore be used as integrin |igands
for the preparation of colums for affinity chromatography for the
preparation of integrins in pure form The ligand, i.e. a conmpound of 25
the formula I, is here covalently couphgd to a polymeric support via an
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acids, 50ch as the Dand L forns of tartaric acid, di acetyltartaric acid

di benzoyl t artR I nfehiha ctic acid or_th
various opticall ;I/r@?ctl vSe ca eéhor su fgjnl alt:alcts suc%LCa1 ALe LR ul fon| C

aci d. Separ &6i &F 158 u@ﬁ&ﬁ?le@ﬁé@ ‘wWith 15 the aid of a colum packed with an
optically askis¢ée spesekvmegragens{e.ly)y Gidddd okenzexkphepylgl yeifle) is

bombardment) : MS-FAB (M+H)".



al so advant ageous; suitable eluents are, for exanple, a _

hexane/ i sopropanol /acetonitrile mxture, e.g. in the volune ratio 82:15: 3.
20 O course, it is also possible to obtain optically active conpounds of
the fornula | by the nmethods descriheggahove by using starting conpounds

which are already optically active. 25 Above and below, all tenper atur es

are indicat ékampl€ 1:n the foI | owi ng exanpl es, "customary worKking-up”

if t t he adjusted to a_pH of
gg?\r/]éenl 2 2§§%55%r>168\r/1\12c ssar Y, %g}dsé’gp SERdi ﬁ@rg)r?%[lﬁg‘l fs Rt on2BE the
final produdt- 1800 o eSEr ddteedsei it atlinde apeflgse yoend cznl atberRappe, the
or gani ¢ phasedrs epanatiedf foo Ird s ey&s S:gcs"ém%ofﬁ&'u&%e fne%exagorat ed,

and the residue is purified by ‘chronato on silrca ge
prepar at? ve 9PLC and/ 35(4rbpymerheryl ) i at?@h bqﬁexngarboeﬂl@mnp@unds are

optional ly foregiendc %dclcRTrnr ateenthpnoki 1 I(Jdln@ﬂ'}_‘}l%rn%?nllég-canrg the
follow ng s sorb RP Select B 250

| um: Lichro
El uent s use%sgf—"erfe&r a‘ﬁf‘élﬁt goocﬂ‘ Qget%ﬁ fimeshyBpmiinoRyYrd dags, THMAP) .
(trifluor oadéei a:eamtd):namdxm;tr@ :(sA)sﬂMrtxhadS & oA erlher S @k epd i S

i ndi cat ed I Bop t tonLtri Preferred gradient:
| i near, '1& %O&PSR @ 8%19?8”% Qter g # lT% 900 A Wishey.
Det ectljo(h athzes nmme® Fhehcdiffbumdls gaati f o£d DMF, prébelt b oree HRAG: ar e
isolated agnlridldtafPACetALES and dried. The resin-bound compound

“AB” 1s obtained, Pol being the solid phase polystyrene

A OH, without the functional OH group.

O O—Pol

N%c(:-é AB

Br
15

(2) 250 mg of tetrakis(triphenylphosphine)palladium(0)
and 1.7 g of 4-chlorophenylboronic acid are added under
an inert gas atmosphere to a suspension of 5 g of the
20 compound “AB” in 40 g of ethylene glycol dimethyl
ether. The mixture is heated for 12 h at boiling
temperature. After cooling the reaction mixture, 100 ml
of a 25% ammonium acetate solution are added and the
resin is filtered off. The resin is then washed with
25 50 ml of the following solvents or acids in each case:
twice with dimethoxyethane (DME), once with water, once
with 0.2 N hydrochloric acid, twice with DME, twice
with dichloromethane and twice with methanol. Resin-
bound 3-tert-butoxycarbonylamino-3-(4’-chlorobiphenyl-
30 4-yl)propionic acid “BC” is obtained.



Mass spectronetry (MS) by neans of FAB (fast atom bonbardnent): MsS-FAB
(MtH) ©. - 26 Exanple 1: (1) 4.168 g of diisopropyl carbodiimde (D C and
14.100 g of the solid phase polystyrene A OH (Rapp, item No. HA 1 400 00)
are added to a solution of 11.4 g 5 af 57 _

3- (4- bronophenyl )-3-tert-butoxycarbonyl am no- propionic acid in 100 m of
N, N- di net hyl f or mram de and breat diynth 100 ng of di net hyl am nopyri di ne
(DVAP) .  The reaction m xtu Yred at roomtenperature for 12 hours
and then filtered off. The regin is washed 10 three times with 150 m each
of DMF, dichl oronethane and d et-NI @er and dried. The resin-bound
conpound "AB" is obtained, Pol peing\the lid phgﬁg pol ystyrene A CH,

wi t hout the functional OH group. | AB 15C%2X?250 ny tetrakis

(triphenyl phosphine) palladiu and 1.V g of 4-chl orophenyl boronic acid
are added under an inert gas |3 sphere to a suspension of. 5 g of the 20
conpound "AB" in 40 g of ethylw® gl ycol dinmethyl ether. The m xture is
heated for 12 h at boiling tenpgerature. After cooling the reaction

m xture, 100 m of a 25% amonium acetate solution are added and the
resinis filtered off. The re $ then washed with 25 50 nml of the
follow ng solvents or acids i case: twice wth dinethoxyethane
(DVE), once with water, once 0.2 N hydrochloric acid, twice with DVE,
twice wth dichloronethane and twice with nethanol. Resin- bound
3-tert-butoxycarbony|anino-3-(44mchlorobiphenyl- 30 4-yl)propionic acid
"BC' is obtained. - 27 BC

(3) 5 ml of trifluorocacetic acid are added to a
suspension of 1 g of the solid phase “BC” in 5 ml of
5 dichloromethane and the mixture is stirred for 30 min
to remove the amino protective group. The resin is
filtered and washed with dichloromethane and then
treated with 10 ml of dimethylformamide (DMF). 0.7 g of
DIC, 1.7 g of FMOC-protected glycine and 20 mg of DMAP
10 are added to this suspension and it is stirred for 4-
5 h. The resin is filtered off and washed with DMF,
dichloromethane and methanol. Resin-bound 3-(4’'-chloro-
biphenyl—4—yl)—3—[2—(9H—fluoren—9-ylmethoxycarbonyl— '
amino)acetylamino]propionic acid “CD” is obtained.
15
7N

0 O—Pol
(J
CD

Cl



Cl (3) 5 m of trifluoroacetic acid are added to a suspension of 1 g of
the solid phase "BC' in 5 m of 5 dichloromethane and the mxture is
stirred for 30 min to renpbve the amno protective group. The resin is
filtered and washed wi th dichloronmethang and then treated with 10 ml of

di met hyl formam de (DVMF). 0.7 g of DIC, 1.7 g of FMOC- protected glycine and
20 my of DVAR)10 Aarsoladdiash tef this guspensioBhablakbohy18tiniad 69 4- 5 h.

The resin i I he an shed V\A t h di_chl or onet hane and
met hanol . REE%% gungl %% gﬁﬁag % ZBWEKL of acetonitrile 1is
bi phenyl - 4- \A0R12q 2-¢QH- PPGor er-.I- y| aret lodxy catrtpany| 4 - amlnobutanoate

am no) acet yl 'rraﬁ]l-ﬁroqgi&gliaqldacard% ﬁ(ﬁé eptai egf gél%%yqn%mb 4) A

sol uti on_of of 1 t hi oca I m daz and i'dazol e
in 20 ni>of é‘ilorﬂft 39eE 9T £ ol e%F% Added ], '171’1@ B xeghy| ig- ahlqmbdt anoat e

hydrochl ori de atida@ s@lutionsef ried OifoxtrBetl'h)’}a@mr%rd Nt Smd Q- &L
acetonltrll re ad Th turels allowed tot awandls stlrredfor
3 h at room r’rﬁer%éi ﬂe p%e? ée&e i a9\10Re NS @ nddicBni #éded e anifentielded and

the m xtureibgust riedstarraddh fatr 5§)Char1ad: 120hca?aanOOIkQ hergterg(gz%m% TPe
solvent is | ed,.of f d the. esi due, |, taken up in o]
et hanol . g%%egjaﬁnlé}recugry 30812))(? ]a?nd % 1§f1 zl}ﬁgurofafr enfideeto this
sol uti okO anéfelstldi'-l§ heat edkenm r epl lenf@IO abbuto24ehhaiibe. Si0l8ut Gonof s
filtered angewey 14 o5 1 1RE S LAy of ™R 1o
4- (| H benzi meQazo y gmlno) but anoat & is Arned.c F?]agf"%gt?n i%AB- M5
(M-H) + 248. 5P Heigp &mﬂ NEOH S hegd@sy too e fdorutficon afout 24y tof The
solution is filtered and worked up in the customary
manner.
15 Ethyl 4- (1H-benzimidazol-2-ylamino)butanoate is
obtained; RT 7.09 min, FAB-MS (M+H)' 248.

1 ml of 4 N NaOH is added to a solution of 1.1 g of
ethyl 4-(lH-benzimidazol-2-ylamino)butanoate in 30 ml
20 of ethylene glycol monoethyl ether and the mixture is
stirred for 6 h at 60°C. The solvent is distilled off
and the residue is adjusted to pH 4 using 1N
hydrochloric acid. The reaction mixture is then
evaporated to dryness in vacuo. 4-(lH-Benzimidazol-2-
25 ylamino)butanoic acid is obtained, which is reacted

further without further purification.

(5) 2.5 ml of piperidine are added to a suspension of
the resin “CD” in 10 ml of DMF to remove the FMOC
30 protective group and the mixture is stirred for 30 min.
It is then filtered and the resin is washed with DMF
ahd dichloromethane and dried.
After taking up the resin again in 5 ml of DMF and
addition of 0.2 ml of DIC, 0.6 g of 4-(lH-benzimidazol-
35 2-ylamino)butanoic acid and 20 mg of DMAP, it is
stirred for 15 h, filtered and washed. For cleavage,
the resin is treated with 0.5 ml of 4N NaOH, 1 ml of
methanol and 4 ml of dioxane. The cleavage solution is

neutralized and worked up in the customary manner. 3-



ethyl 4-(1H benzi m dazol - 2-yl am no) butanoate in 30 nl 20 of ethylene glycol
nmonoet hyl ether and the mxture is stirred for 6 h at 60C. The solvent is
distilled off and the residue is adjusted to pH 4 using 1IN hydrochloric
acid. The reaction mxture is then evapprated to dryness in vacuo.

4- (1H Benzi m dazol -2 25 yl am no) butanoic acid is obtained, which is reacted

further withozs [4ur11ﬂ}eBermlirhici1£ﬂbiom—yI&)mZo%myﬁilﬁhﬂ%]'Qé@@%ﬁf e added to
rotective Gk [he ShierRt Patdr T v RFomfenda. C1ACHE théf
filtered andoht@inedin |s washed with DVF and dichl gﬁégrmt hane andzd:ﬂi ed].c
After taki ng3up2_tq§ [) ﬁ%ﬁ-hﬂ?éi‘%g gi fgm% ]gyg ~adiLion ¢ 0
DIC, 0.6 _g of 4-(1H benzim amno ot ¢ _Ongof
DVAP, it 5|gs %I{”rrl“cl’}e'd3‘fb4 ﬁwpr@lpm@r@dlammmzmnomm cI eavageﬁcnihe resin
is treated W#if DidrédcdfarddN NaObpda thedf bwﬁbgéﬂgkaéwﬁ‘l HBr©of gipoxane.

The cl eava splution is neutrali,zed and ked up 1n e customary
manner . g Qﬂ {21 4- (ﬁ%bﬁ%ngﬁﬁ dazsP-2- yl am no) but yryl am no] acetyl -

am no} - 3- (4' - chl or obi phenyl - 4-yl)propionic acid is obtained.
3-{2-[4-(1HRe f@ dzazol 2-yl am no) butyryl am no] acetyl - 5

am no} - 3- (4'= henyl - 4-yl)propionic acid trifluoroacetate is

obt ai neéloby Aralzgats e EPLExRIPLE. 81 nihe MARMS (MH) 41§335ea52§aap| e 2:

10 Anal ogous)tt o ﬁxaqripé : eacl ed .
3-chl oro-4- ?Ibuto%o phenyl bor c1)4n| cﬂg%llt?ﬁ&l% Wi lﬁé N%élp‘r ot ec?%d 8I1§7E| ne and
4- (1H benzi rﬁl’ﬁ%gf(ﬂrozl%ﬂtedam ﬁé)/EElflanoﬁ:l’ldam 4- (1H-benzimidazol-2-yl-
3-{2-[4- (1H-Benw btz - Yl acid. 3-{ 2—[4—(1H Benzimidazol-2-yl-

am no) but yryI amors(ﬂua}:cet}yla?nrrllnnol}acet(yla_n%moo}r 03— 3 ’f—lchlo?.:o 4'-fluoro-

15 biphenyl-4-yl)propionic acid is obtained.
3-{2-[4-(1H-Benzimidazol-2-ylamino)butyrylamino]lacetyl-
amino}-3-(3’-chloro-4'-fluorobiphenyl-4-yl)propionic
acid trifluorocacetate is obtained by preparative HPLC,
RT 8.91 min, FAB-MS (M+H)® 552.

20
Analogously to Example 1, the resin “AB” is reacted
with 3-fluorophenylboronic acid, then with FMOC-
protected glycine and 4-(lH-benzimidazol-2-ylamino)-
butanoic acid. 3-{2-[4-(1H-Benzimidazol-2-ylamino) -

25 Dbutyrylamino]acetylamino}-3-(3’-fluorobiphenyl-4-y1)-
propionic acid is obtained.
3-{2-[4-(1H-Benzimidazol-2-ylamino)butyrylaminolacetyl-
amino}-3-(3’'-fluorobiphenyl-4-yl)propionic acid
trifluoroacetate is obtained by preparative HPLC, RT

30 9.65 min, FAB-MS (M+H)" 518.

Example 3:
Analogously to Example 1, the resin “DE” [prepared by

reaction of 3-(3-bromophenyl)-3-tert-butoxycarbonyl-
35 aminopropionic acid with the solid phase polystyrene A
OH (Rapp, item No. HA 1 400 00)]



15 bi phenyl -4-yl)propionic acid is obtained.

3-{2-[4-(1H Benzi m dazol - 2-yl am no) but yryl am no] acet yl -

am no}-3- (3" -chloro-4'-fluorobi phenyl -4-yl)propionic acid trifluoroacetate
i.s obtained by preparative HPLC, RT 8.9l mn, FAB-MS (MrH) + 552. 20

Anal ogously to Exanple 1, the resin "AB" is reacted wth

3-fl uorophenyl boronic acid, then with FMOC- protected glycine and

4- (1H-benzi m dazol - 2-yl ami kg BIT4Ri ¢ aci d.
3-{2-[4-(1H Benzi m dazol - 2-yl &
but yryl am no] acetyl am no}-3- (8 -fl rob henyl 4-yl)- propionic acid is
obt ai ned. 3-{2-[4-(1H Benzi m s - nln ) but yryl am no] acet yl -

am no}- 3- (3" -fl uorobi phenyl - 4- yI)propl cid trifg roacetate is
obt ai ned by preparative HPLC, 9.6 nln FAB- M5 ( H) + 518. Exanple 3:
Anal ogously to Exanple 1, the y "DE" [p epared by reaction of
3-(3-bronophenyl )-3-tert-buto honyl - 35 anlnoproplonlc acid with the
solid phase pol ystyrene Ap A gp, itemNo. HA 1 400 00)] - 30 DE is
reacted with 3-chl oro-4-flUorophenyl boronic acid, then with FMOC- protected
glycine and 4-(1H 5 benzi m dazol - 2-yl am no) butanoic acid. 3-{2-[4-(1H
Benzi m dazol - 2-yl am no) but yryl am no] acetyl am no) - 3-{3' -

chl oro-4' - f |ifor &8 IWBi@I)ér@bﬂ@mpc4a¢ddom9phehyabnedn1c acid,

3-{2-[4- (m@@}zu m dagal - 2 RO oy | anlr;mgL@ﬁsty' (1

ani no} - 3 3'.-chloro-4 -quoroblphenyI )propronic acid trlfluoroacetate

is obtain Qﬁﬁﬁﬁﬂﬁ%ﬁ 9&9ﬁqﬂﬂﬂkﬂ y t @CEdanpl e31{2thé-(&Bin " DE"

is reacted andlm}dadthZHyﬂammdﬂmhﬂﬂyryﬂamind|&Eéﬁyﬂdmﬂﬂﬂ¥33 {37-
chloro-4'-fluorobiphenyl-3-yl)propionic acid is
obtained. .

3—{2—[4—(lH—Benzimidazol—2—ylamino)butyrylamino]acetyl—
10 amino}—3—(3’—chloro—4’—fluorobiphenyl—3—yl)propionic
acid trifluoroacetate is obtained by preparative HPLC.

Analogously to Example 1, the resin “DE” is reacted
with 3-fluorophenylboronic acid, then with FMOC-
15 protected glycine and 4- (1H-benzimidazol-2-ylamino) -
butanoic acid. 3-{2-[4-(1H-Benzimidazol-2-ylamino) -
butyrylamino]acetylamino}—3—(3'—fluorobiphenyl—3—yl)—
propionic acid is obtained.
3—{2—[4—(lH—Benzimidazol—2—ylamino)butyrylamino]acetyl—
20  amino}-3-(3’-fluorobiphenyl-3-yl)propionic acid

trifluorocacetate is obtained by preparative HPLC.

Example 4:
Analogously to Example 1, the resin “AB” is reacted

25 with 4-ethoxyphenylboronic acid, then with FMOC-
protected glycine and 4-(l1H-imidazol-2-ylamino)butanoic
acid. 3-(4'-Ethoxybiphenyl-4-yl)-3-{2-[4-(1H-imidazol-

2-ylamino)butyrylamino)acetylamino}propionic acid is

obtained.
30 3-(4’'-Ethoxybiphenyl-4-yl)-3-{2-[4-(1H-imidazol-2-
ylamino)butyrylamino]acetylamino}propionic acid

trifluoroacetate is obtained by preparative HPLC.



15 protected glycine and 4-(1H benzi m dazol - 2-yl am no) - butanoi ¢ aci d.
3-{2-[4-(1H Benzi m dazol - 2-yl am no) - . o o
but yryl am no] acet yl am no} - 3- (3" -fl uorobi phenyl -3-yl)- propionic acid is

obt ai ned.
am no} - 3- (3’

3-{2-[4- (1H Benzi m dazol - 2- yJjam no) but yryl am no] acetyl 20
-fl uor obi phenyl -3-yl)propionic acid trifluoroacetate is

obt ai ned by }]gralpmcatslae HBL Gexdmabel  ,4: tﬁéalﬁmusl yako Exanplgclegt he

resin "AB"
protected g

2-ylam no)b

3-(4' - Ethoxybip

hen yl)
yl ani no) But yr471 ehvi %(F}Ja}tyé%liﬂ

obt ai ned by
"AB" is rea
glycine and 4
3- (3 -Cyano

Ui S Al Aty g,f ) P ORBONEG S ABhY phiny 922} 279379

ﬂd‘}lrﬁfatﬁﬁlarﬁ & Lagiicho iy thimdraseiowtilat e i s

IS pacte h etho enyl.boroni ¢ aci d, then mnth FMOC-
IyC|ne an%ng%?ﬁiéﬁﬁl Az ol Sﬁﬁﬁo)bu€%ﬂ%lc‘”%ﬁh(j
3- (4' - Et hoxRX PrraBad 4- gﬂyc$n{92 [ard 1H4|—rh4d52-dl1hydro 1H-imidazol-2-

ureparatine gl oni ShcRnal PIWS dP, Exanple 1, the resin

mdeagdldﬂjybam1ddbbdiyrylamlno acetylamlno}proplonlc

o LA R £ BE L Shen D U protected

|
Eagl ((j4| 2 SLP%%%@@%%%O |eghmesnny 151%3 g{}r}( g)%][elpa?r?tév%mﬁgr}Mr opi oni ¢

i m dazol02- ylanlno)butyrylanlno]acetylanlno}proplonlc acid

trifluoroac
1, the resi
FMOC- prote
2-ylam no) b
{2-[4-(5-0x
but yryl am n
yry 15

20

25

30

35

atrat1e dou Rt awe%@fnﬂeepar atiye HRLG

n"AB" is feacted w th 4-¢hlorop enyFboronlc acid
BFéﬂlgI9c?h%oéﬂﬁhﬂn¥hb9rﬁﬂh9drGuﬁlbxo EReRni dezdl - FMOC-

uﬁERMGtaﬂHgﬂyé&dé-aﬁ@'@ﬁwblghﬁﬂMbdﬂo¥§)o§o 1B-imidazol-
%]gégt %%f '?Lﬁ?i ac.& i o%?i?ﬁ%ﬁlphenyl 4-yl)-3-

—[4—(5 -0x0-4,5- dlhydro 1H-imidazol-2-ylamino) -
butyrylamlno]acetylamlno}proplonlc acid is obtained.
3—(4'—Chlorobiphenyl—4—yl)—3—{2—[4—(5—oxo—4,5—dihydro—
1H-imidazol-2-ylamino)butyrylamino]acetylamino}-
propionic acid trifluoroacetate is obtained by
preparative HPLC.

The following examples relate to pharmaceutical
preparations:

Example A: Injection vials

A solution of 100 g of an active compound of the
formula I and 5 g of disodium hydrogenphosphate is
adjusted to pH 6.5 in 3 1 of double-distilled water
using 2n hydrochloric acid, sterile-filtered dispensed
into injection wvials, lyophilized under sterile
conditions and aseptically sealed. Each injection vial
contains 5 mg of active compound.

Example B: Suppositories

A mixture of 20 g of an active compound of the formula
I is fused with 100 g of soya lecithin and 1400 g of

Dpgnal.qgously.Lg

Exanpl e
with



3-(4' - Chl orobi phenyl -4-yl)-3-{2-[4-(5-0x0-4, 5-di hydr o-

1H i m dazol - 2-yl am no) but yryl am no] acet yl am no}- propionic acid
trifluoroacetate is obtained by 20 preparative HPLC. The foll ow ng
exanples relate to pharnmaceutical pregarations: 25 Exanple A: Injection
vials A solutionof100gof an active conpound ofthe fornul al and5 gofdi sodi um

hydrogenphos:pftattaellsuad¢nst edLepH6. %463 nlo@IdﬁlohlﬁHe i 1idd et Wabs 30 using

2n hydrochl gf sterile-filtered dis into |nject|on vi al s,
| yophi | i zed un er ﬁperl Y Sitd 6 %d“o-gsoégrs)ﬁcc%"ley FHBRd Each

injection vial <contains 5 ng of active conpound. 35 Exanple B:

Supposi tori Qﬁ:aﬂdﬂe?(td”es a4 of an active conpound of the formula | is
fused with 100 of soyaCH1 ecl t!ﬂl n and 1400 g of - 32 <cocoa butter, poured

into nouPds and allowed to cool. Each supposi tory contains 20 ng of active

conpound. Emar%m&orﬁowt bQ@FérédSCHxl&r{OI‘ L%gggfgtﬁ%%éfggagﬁd

active corrplgl%rcl) of .the formu
Na2HP04. 12 tha 6°1™YL 8 Iber%a?%o% é?ﬁliyr‘?iode-? H:00468H30fg Of
doubl e- di st |Nalzaaowa1$r H,0hersd! 0t 101y i $£10baghaEkedidP RH16+8gemRgs up to 1
1 and sterl by drradi tio . .This solution can be used jn the form of
eye drOf q\l f dal _él‘LngtS]gH%g JFALHT act iR cHRPdtRP of 1 he
formul al® atae‘lJMSX@Gﬂ thH9@ B,g rfdepetipolteun | el bydundesriaseqd coy
conditions. jrradiation. This solution can be used in the form of

eye drops.

Example D: Ointment
15
500 mg of an active compound of the formula I are mixed

with 99.5 g of petroleum Jjelly under aseptic
conditions.

20 Example E: Tablets

A mixture of 1 kg of active compound of the formula I,
4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of
talc and 0.1 kg of magnesium stearate is compressed in
25 the customary manner to give tablets such that each

tablet contains 10 mg of active compound.
Example F: Coated tablets

30 Tablets are pressed analogously to Example E and are
then coated in the customary manner with a coating of
sucrose, potato starch, talc, tragacanth and colourant.

Example G: Capsules

35
2 kg of active compound of the formula I are filled
into hard gelatin capsules in the customary manner such
that each capsule contains 20 mg of the active
compound.



20 Exanple E: Tablets A m xture of 1 kg of active conpound of the formula
I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of
magnesi um stearate is conpressed in 25 the customary nmanner to give tablets
such that each tablet contains 10 ng afy active conpound. Exanple F: Coated
tablets 30 Tablets are pressed anal ogously to Exanple E and are then
coated in the customary manner with a coating of sucrose, potato starch,

talc, traga pcaglergege ﬁm Exanple G Capsules 35 2 kg of active
conpound of the Tornul a éﬁ'erg%illed into hard gelatin capsules in the

customary manner such that each capsule contains 20 ng of the active
conpound. - 3% FExaBH esf: 1 Appoulee S0| Ut | 1 kg .of active caonpound
of the formula | 5% %%-l%L g? g_gu%d‘eé}%sﬁ(inﬁgebd}q{m%t%%; e s %ﬂ“‘ﬁg‘?f?l tered,
di spenseg i Mt &hpbuPés daurdsidiistdd lesderatreris estevnliet Eohseand,

asepti cal | y csieletbedtacih @1 Qithgou Lot ai Do di9; 1D, 0F aﬁﬁaﬁg cggggﬁg. 10
Exanple I: Ic%r}%q,tfl Qon spra§ 14 of ,active conpound of the fornula’|l are
di ssol ved i B | 808 caRERFLSOHY | orFamied he FoKiit | oambeulei | | ed

i nto comer cicaltaineydid aly e s proay veoricaiperinsd .15 havi ng a punp nechani sm
The solution can be sprayed into the nouth or nose. One puff of spray

(approximately 0.1 ml) corresponds to a dose of approximtely 0.14 ng. WO
02/ 163280 Fxrampdy Ipo IndadaGion spray

14 g of active compound of the formula I are dissolved
in 10 1 of isotonic NaCl solution and the solution is
filled into commercially available spray containers

15 having a pump mechanism. The solution can be sprayed
into the mouth or nose. One puff of spray
(approximately 0.1 ml) corresponds to a dose of
approximately 0.14 mg.



Patent C ains 1. Conmpounds of the formula I 5 10 15 in which Rl is OR or
N(R)2, Ris H A cycloalkyl, Ar, arylalkyl or Pol, R2 and R3 in each case
i ndependently of one another are H A Hal, N2, OR NR2, CN COR
SABR, SO2R, WH+EQdésxy SR R4 is a nono- or bicyclic i rocycl e
having 1 to 4 N atons, which can be myno- or disu@ﬁi%%ﬁi%%?£/$€f%§R, OR
CN, N (R5) 2 or N2, where pyridine, ~ ﬁﬁrrdazine, pyri m di ne, pyrazine,
1,3,5- 1,2,4- and 1,2,3-triazine trazine 20 are excluded, R5 is Hor
A R6 is Hal or N2, A is alkyl hgggﬁégié TB°C atons, where the al kyl

groups can be nono- or 25 polysubstituted by R6 and/or their al kyl carbon
chain can be i nt eidphelid%r Ahe qﬁfﬁﬁ?%”ﬁw whi ch is unsubstituted or
y

nono-, di- or trisubstituted, cycloa is cycloal kyl having 3 to 15 C
atons, 30 Hal is F, d, Br or I, - 35 Pol is a solid phase without a
term nal functional p,R? R5 0 R5

|
EY(J:H)“__'\\')&—(CHZ)m~N—— Rs
H

(R2), l
(Ro),
5
in which
R! is OR or N(R),,
R is H, A, cycloalkyl, Ar, arylalkyl or
10 "~ pol,
R’ and R® in each case independently of one
another are H, A, Hal, NO;, OR, N(R),,
CN, CO-R, SO3R, SOR, NH-C(O)A or SR,
R* is a mono- or  Dbicyclic aromatic
15 heterocycle having 1 to 4 N atoms, which
can be mono- or disubstituted by Hal, R,
OR, CN, N(R°); or NO,, where pyridine,
pyridazine, pyrimidine, pyrazine, 1,3,5-
1,2,4- and 1,2,3-triazine and tetrazine
20 are excluded,
R’ is H or A,
R® is Hal or NO,
A is alkyl having 1 to 8 C atoms, where
the alkyl groups <can be mono- or
25 polysubstituted by R® and/or their alkyl

carbon chain can be interrupted by -0-,
Ar is aryl which is unsubstituted or mono-,
di- or trisubstituted,
cycloalkyl is cycloalkyl having 3 to 15 C atoms,
30 Hal is F, Cl, Br or I,



n, min each case independently of one another are 1, 2, 3, 4, 5or 6, 50
is 1l 2, 3or 4 and pis 1, 2, 3, 4 or 5 and their physiologically
acceptabl e salts and solvates. 10 2. Conmpounds according to Caim1l a)
3-{2-[4- (1H Benzi m dazol - 2-yl am no) but yyzyl -

am no] acet yl am no}- 3-(4' -chl or obi phenyl -4-yl)- propionic acid, b)
3'{2'|[4'(1Hi Ben%i?dljﬂ-lzm -2-38 aﬁ nQE)Ch-lt;i-tfi/"h)ﬁl'l'éllsl_5 Q{Ii)tmﬁ)]ut a termi(rjxal )

acetyl am no}-3-(3"-chloro-4; - uQr abi phenyl -4-yl)-propionic acid, c
3-{2-[ 4- ( 1H Benzi mi dazol - 2-5150T 18)b tgﬁﬁ}fﬁ/’

am no] acet yl am nd}~ 32 (3' - f liyor obRphenydask yl| indppepidenttyacick 26nand their
physi ol ogi cal | y accept abl e ol vates. 3. Praqcess for the
preparat Lon of the conpoun(fz?doéfr%}:?%% 2lr'rm a’l’ a%’coér:cﬁrngss'to Caim1l and
their saPts 25 &hd sol vat s loharact & Zed dndl that (a) a conpound of the
formula Il 11 30gn which Rs R, 2,Ra, &R} 0 and p have the meanings
indicated in Clakg%%, ut, R# H and - 36 __in which free hydroxyl or am no
groups as substi ntS'RE oPIRSIQLegiceddnt proertpbdehbySapEst eendlve
groups, is reactesbwdtdesa conpound of the fornula Il 5 10 15 R5 O R5

10 2. Compounds according to Claim 1
a) 3—{2—[4—(lH—Benzimidazol—Z—ylamino)butyryl—
amino]acetylamino}—3~(4'—chlorobiphenyl—4—yl)—
propionic acid,
b) 3—{2—[4—(lH—Benzimidazol—2—ylamino)butyryl—
15 amino]acetylamino}-3-(3’'-chloro-4'-
fluorobiphenyl-4-yl)-propionic acid,
c) 3-{2-[4-(1H-Benzimidazol-2-ylamino)butyryl-
amino]acetylamino}—3—(3’—fluorobiphenyl—4—yl)—

propionic acid,

20 and their physiologically acceptable salts and
solvates.
3. Process for the preparation of the compounds of

the formula I according to Claim 1 and their salts
25 and solvates, characterized in that

(a) a compound of the formula II

30 in which R, R}, R?, R?® o and p have the

meanings indicated in Claim 1, but R # H and



F (CH2)mN_.R4 HOCR5)n NO HIIl in which R4, R5, n and m have the
meanings indicated in Caim1l and, if appropriate, the radical R; His
converted into the radical R= H and the protective groups on R2 and/or R3
are renoved, or (b) a conpound of the_fgpgnula IV IV 20 25 in which R R1,
R, RB3, RS, n, o and p have the neanings indicated in Claiml, but R#

H and in which free hydr owyiclor farienochgdoopsl aSor SaRShioct USRS Sp &2 R3 are
present protected by r i roups, i reacted with a conmpound of the
fornula VO RS | (mzfl“mg%\ﬁét‘f%ﬁt%o&- %7 éi AT ST R ShHRFTRhRe t he

meani ngs i ndi cated i rPCPEeAtIvangrowpsappropriate, the radical R# His 5

converted into the radigalefcedl feLt LHeE tive Qropps o nd/ or R3
ar e renD%ed, 10 15 20 earte ghth coﬂﬁgﬁﬁﬁ b¥Y e RL EgrmufaF?If

RS 0 RS

|
HO\W/4lRﬂ;—N/§_—(CHﬂm~_N_—R4 i
H

0]

in which R*, R®, n and m have the meanings
indicated in Claim 1
10 and, 1if appropriate, the radical R # H is
converted into the radical R = H and the
protective groups on R? and/or R® are removed,
or

(b) a compound of the formula IV

15
o R’ R5
i
N (CRe)—N—H
\n// y
0]
O (R2),
IV
3
(R3),
in which R, R!, R?, R3, R°, n, o and p have
the meanings indicated in Claim 1, but R # H
20 and in which free hydroxyl or amino groups as

substituents R? or R® are present protected by
protective groups,

is reacted with a compound of the formula V

0 Re

|
A (eHy—N—re v

25 HO



r c) in a conpound of the fornula I, one or nore radicals R Rl, R2, R3,
%4 agdzor R5 argp converted into one or nore radicals R Rl, R2, R3 , R4
and/or R5, by, for exanple, vii) alkylating a hydroxyl group,
viii)hydrolysing an ester group to a_carbaxyl group, ix) esterifying a
carboxyl group, Xx) alkylating an amno group, Xi) reacting an aryl brom de
or iodide by neans of a Suzuki coupling with boronic acids to give the

correspondi ng couplin pr tS,oe0r Xdi) ylating an_amino group, and/or

convert i ng a basic or%&ci_&?lg%%orrﬁomdéof atr‘?ldg Jo P&V KOF | HESPORE50f | ts

salts or solvates by deéa?_téltrﬂgi WY lﬁ?l@nnjac‘h d or base. 4. Conpounds of the

formula | according tqdd ai el 5@ d.helfe ph)éﬁleoijlo&hggég acgepfabl e salts
S. 5.

/ R
or 30 splvates as pharnaceutical active conpoun npoun of the
fornul a $ accordi ng t FAVALReE a&RBOt helre pradiicsilogRcak| \H aecept ahee salts

or solvates as integpmdddtiiid ¢roupdd B REOFRGYRHSR DT zlté“%cérf&%ﬁ,a |
according to aim1l and their physiologically acceptable salts or
solvates for useT™n the control of diseases. - 38 7. Pharnaceuti cal

preparation, char@dterized compband bf 0 af ssmela | 8aSbneN&cogpeund of
the formula | accord&%%i%%lglakv]1Rapd69{ OQ?,OfRJt%nd/or R’ are
10 converted into one or more radicals R, R!, R?,
R’, R® and/or R®,
by, for example,
vii) alkylating a hydroxyl group,
viii)hydrolysing an ester group to a carboxyl
15 group,
ix) esterifying a carboxyl group,
x) alkylating an amino group,
xi) reacting an aryl bromide or iodide by
means of a Suzuki coupling with boronic
20 acids to give the corresponding coupling
products, or
xii) acylating an amino group,
and/or
converting a basic or acidic compound of the
25 formula I into one of its salts or solvates

by treating with an acid or base.

4. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts or
30 solvates as pharmaceutical active compounds .

5. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts or
solvates as integrin inhibitors.

35

6. Compounds of the formula I according to Claim 1

and their physiologically acceptable salts or

solvates for use in the control of diseases.



—

.. M si ol ogical ly acceptable salts or solvates. 5 8. Use of conpounds of the
formula | according to Caim11 and/or their physiologically acceptable
salts or solvates for the production of a nedicanent. 10 9. Use of
conpounds of the fornula | according tgqg daim1 and/or their
physi ol ogically acceptable salts or solvates for the production of a

medi cament fior t fEhecondtdeltiafal hp@ﬁﬁ@ﬁgsloﬁar dmGaltt difACt S eALENary
heart di seases, t eri.oscl er osi ammat i on, tunours ost eopor osi s,

i nf ecti ons, rheurat & a0 &HHF 139 fga%ﬁd%%?|EOW%QV%%pﬁﬁh?hﬁnéoF@B@énéS|s
after angioplaswwcqaﬁxnh Use of Ctatpountds ofndher f orond a bracc@eding to

Caim1l and/or thgjJsiRh Q% gi,cald CESRL salts,or solvates in
pat hol oggcal pr ocegl';sels )(ﬁj X 3): C%Eq:o%%ed%%rlecﬁ’r 0 aggﬁ é’(?tt?}? ‘angi ogenesi s.
8. Use of compounds of the formula I according to
Claim 1 and/or their physioclogically acceptable

salts or solvates for the production of a

medicament.
10
S. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts or solvates for the production of a
medicament for the control of thromboses, cardiac
15 infarcts, coronary heart diseases,
arteriosclerosis, inflammation, tumours,
osteoporosis, infections, rheumatoid arthritis,
diabetic retinopathy and restenosis after
angioplasty.
20

10. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts or solvates in pathological processes which

are supported or propagated by angiogenesis.



