WO 02/ 16323 PCT/ EPO1/ 08514 BI PHENYL DERI VATI V AND THE USE THERECF AS
I'NTI GRI N | NHI BI TORS The invention remﬁ“wml @Eenyl derivatives of the
for mul gyd oshdz2d N Which Y is NHR?, R7, - C(=NRCTERMRB514 NR7-
C(=NR8) - NHR7, - C(=NR8)-NHR7, Het'-NH or Hets»* Rl is OR or N(R)2, Ris H, A
cycloal kyl, Ar, arylalkyl or Pol, R2, R3 and R4 are each, independently of
one another, H A Hal, N2, OR NRZ2, CN COR SBR SRR NHC(OA or
SR, R5 is HIBFENXL RERIVATIES YD MR, USR7THEREPE ASCIT)RGIN-BHGPLTARS RO, COOR9,
COO (CH2)o Ar, S02-Ar, SO2R9 or SO2-Het, R8 is CN or N2, RO is alkyl
having 1 to 10 carbon atons or cycloal kyl having 3 to 15 carbon atons, A

i s al kyl haviTig ihvéeetidh cslatesrtodtipmeny| dedvativdscofdhkyfornguladps may be
nonosubstituted or pol ysubstlhpt ed by R6 and/or their alkyl carbon chain
may be interrupted by CG IS unsu i tuted or nonosubsti tuted,

di substituted or trisubsti> tut?d ar

O—(CHy)r—
4
0] I
(R?)
in which
Y is NHR?, -NR’-C(=NR")-NHR’, -C(=NR")-NHR’, -NR’-
C(=NR®)-NHR’, -C(=NR®-NHR’, Het'-NH or Het',
R’ is OR or N(R),,
R is H, A, cycloalkyl, Ar, arylalkyl or Pol,
R? R®and R*
are each, independently of one another, H, A, Hal, NO,, OR,
N(R)2, CN, CO-R, SO;R, SO;R, NH-C(O)A or SR,
R® is H or A,
R® is Hal or NO,,
R’ is H, -C(O)R?®, -C(O)-Ar, R®, COOR®, COO-(CH,),-Ar, SO:-Ar,
SO;R® or SO,-Het,
R® is CN or NO,,
R® is alkyl having 1 to 10 carbon atoms or cycloalkyl having 3 to
15 carbon atoms,
A is alkyl having 1 to 8 carbon atoms, where the alkyl groups
may be monosubstituted or polysubstituted by R® and/or their
alkyl carbon chain may be interrupted by -O-,
Ar is unsubstituted or monosubstituted, disubstituted or trisubsti-

tuted aryl,

cycloatkyl is cycloalkyl having 3 to 15 carbon atoms,

U
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cycl oal kyl is cycloal kyl having 3 to 15 carbon atons, R1L WD 02/16323

PCT/ EP01/ 08514 -2 Hal is F, O, Br or I, Het is a saturated, partially
unsat ukad eshedss ful | y unsaturated nonocyclic or bicyclic heCBERYSHIC

radi cal having 5 to 10 ring nenbers, V\_/r?[e 1 or 2 Nand/or 1 or 2 Sor O
atons may be present, and the heterocyclic radical may be nonosubstituted
or disubstituted by R8, Het' is a nonocyclic or bicyclic aromatic
heterocycle kMaNing 1 ts B CNBxtoods whi ch may be unsubstituted or

bstit ut ed di substituted by Hal , A | o cycl oal kyl ,
S R R T, ISR 2R e e
group, misl, 2, 3or4, Hﬁr@%gélfé&fﬂi%c%h&eﬂoc lic PadiéalHiaving 818 10Vd

physi ol ogi cal | y accepta ts and solvates. Partially sitmlar conpounds
are di sclosed in WO 95hmidrs, Wherebjoer@ Nandidrel on2éhor Onatams may #escover

novel conpounds havi ng val u- abl roperties, i.n particular thos ich are
used for the preparat iQBFPQﬁ”t: "T’%ﬁl"’grﬁ%t%f%‘?ycﬁ? r%&é"ﬁ@@% bfad'ﬂﬂ'aoﬁ%g'ﬁft\é\g
conmpounds of the forw'o?dls@?ﬂtﬁ&@b? Palts are well tolerated and have
very val uabl e pharnmacological propertiés. In par- ticular, they act as

i ntegrin inhiHydttors, i idhabhdiowyclic or pmytlic aianatic heteratyste hadingdnto 4f t he

av03 or av05 integrin receptors with |ligands, such as, for, ..
N atoms which may be unsubstituted or monosubstituted or

disubstituted by Hal, A, cycloalkyl, OA, O-cycloalkyl, CN,
NHA, imino or NO,,

Pol is a solid phase with no terminal functional group,
m is1,2 3o0r4,

o) is1, 2 3or4,

p is1,2 3, ,40r5,

and their physiologically acceptable salts and solvates.

Partially similar compounds are disclosed in WO 95/32710.

The object of the invention was to discover novel compounds having valu-
able properties, in particular those which are used for the preparation of

medicaments.

It has been found that the compounds of the formula | and their salts are
well tolerated and have very valuable pharmacological properties. In par-
ticular, they act as integrin inhibitors, inhibiting, in particular, the inter-
actions of the avp3 or avp5 integrin receptors with ligands, such as, for
example, the binding of vitronectin to the avp3 integrin receptor. Integrins
are membrane-bound, heterodimeric glycoproteins consisting of an a. sub-
unit and a smaller p subunit. The relative affinity and specificity for ligand
binding is determined by recombination of the various a and  subunits.

Particular efficacy is exhibited by the compounds according to the invention



exanpl e, the binding of vitronectin to the av0O3 integrin receptor.
I'ntegrins are nenbrane-bound, heterodineric glycoproteins consisting of an
a sub- woio2iie328 a snmaller a subunit. The relative affinitypandropessidicity
for ligand binding is determ ned by re_cgqbi nation of the various a and R
subunits. Particular efficacy is exhibited by the conpounds according to
the invention WO 02/16323 PCT/EP01/08514 -3 in the case of integrins
av(31l, av(33,indh@Sasealof bﬁégrlmﬂﬁﬁanﬂ/[ﬁ(mﬁ pibp2ravpthayd avp8, prei@®-and
av06. In particular, potent inhibitors of the integrin av03 have been

found. av03 itly eyPBnavES apgoadsein PartisulainpRienbnhidtars of fhg Inte@rifip| e
dot hel |
endo el S o T S RS AP, .

The action ofexdngple @MeRUIRINRESI, Gend of gnfobm vas’cﬁﬂ'éﬂ P0sElas, for esampre
strated, for exanple, by the method described by J. W Smith et al. in J.

Biol. Chem ItheGorzsselly frdreakipgdowrhkone matte fesieotlasts) paturapurcgells.
angi ogenesi s on the interaction between vascular integrins and
extracel lular matrix proteins has been described by P.C Brooks, R A

G ark and D. ArhdBeliér bf the &so\arRisl@tbrdingto the thviehlion dam t%’aér'n’éhLI ty of

inhibiting this interaction and so initiating apoptosis (pro- granmed cell
deat h) of angsteaied; for exsmpleabydbelrsethpddasgobed byehW. damittast aberd. descri bed

by P.C. Broo nfeld, RA Reisfeld, T. Hu, G
Klier and D. ié bié’? W%&%ng& 1% 1157-1164. In this, for exarrpl e,
av03 ant agoni phe depeRdéndrOsh BFmatdh Bﬁénéﬂc‘)@%néﬁé%n M@Sﬁféré&%ﬁ@ét@s}éeﬁause

shrinkage of tunours due to the InitiatTon of apop- tosis. The experinental
evi dence thatvash:ellaromagunasamiwdma;tehglarmath)eprotemsmambem desqibmdby t he

accor i ngl y. o & HPBETRA Kl e FrArERBRRh iR Sriora 194, FadbBbB

The possibility of inhibiting this interaction and so initiating apoptosis (pro-
grammed 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 1994, 79, 1157-1164. In
this, for example, avp3 antagonists or antibodies against avp3 were
described which cause shrinkage of tumours due to the initiation of apop-

tosis.

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

The compounds of the formula | are able to inhibit the binding of metallo-
proteinases to integrins and thus prevent the cells from being able to utilize
the enzymatic activity of the proteinase. An example can be found in the

ability of a cyclo-RGD peptide to inhibit the binding of MMP-2 (matrix-



proteins can be provided in a cell adhesion test anal ogously to the nethod
of F. Mtjans et al., J. Cell Science 1995, 108, 2825-2838. The conpounds
of the wonwusazl are able to inhibit the binding of netal |l @cTEPOESSHASES t O
integrins and thus prevent the cells fropbeing able to utilize the
enzymatic activity of the proteinase. An exanple can be found in the
ability of a cyclo-RG peptide to inhibit the binding of MWP-2 (matrix WO
02/ 16323 PCT/reétallo-pesteinased2 et thiel vitrpnextisi neasptop uvids, ah describedthscPiG
receptor av(33, as described in_ P. ooks et al., Cell 1996, 85,

683- 693. Conrﬁf@ﬁh%ebﬁl-'téﬁﬁf"g?ﬁu@g q%%gé-h bl ock the interaction of integrin
recep- tors and ligands, such as, for exanple, of fibrinogen to the
fibrinogen receptor (glycoprotein IIb/lIlla), prevent, as antagonists, the

spread of t@ampoards of e fornalst lashish dhatkcthe intesactia ef integrirplecgpd as
antinetas- tatic substances in o eratioq [ .are renoved or

S |fr}.v\,hi ch tquur.E
attacked sur@iscand Jjgangs, SUCE aseriexaRPIe, ot fiReinagendRithe iIBHEaSSA: i ons: The
spread of tu | : I, a tem occurs
hrough the 8 eREr (ATGHBRIRA IEARR), frilBh! ob aiadaife R el s " e
i nteraction almridue celisrboymetasiasisnand cah toerefdretbe employ@ldeast amtimetasel | s are

masked by the protection in the m cr,oaggregate and are not recogl?%ipzed by
the i mune sygtiesvbsipnges rheperakips iy Wl BEnQurs agg remexed,of st vessel

wal I's, sinmlifyjingd.f -he i f s l.nto the tissue.

Since the fosf‘rl‘ﬁg'[&lgg%umlg(r?é gér?@fﬂﬁ{r% g{eésf&lllg pr ﬁ%?%rgbtin ‘igand binding to
the cor- responding integrin receptors, for exanple av(33 or allb(33, on
activated blood platelets, the correspondi ng antagoni sts can be regarded

as effec- tivEherspreadafitamonnrslis e a faral Jenpehingd the WRGHANRYSHMan av( 35
e 5Bk BT et actfedtlot bl Pombatebue
the interaction of the tumour cells with blood platelets. The tumour cells are
masked by the protection in the microaggregate and are not recognized by
the immune system cells. The microaggregates are able to attach to vessel
walls, simplifying further penetration of tumour cells into the tissue. Since
the formation of microthromboses is promoted by ligand binding to the cor-
responding integrin receptors, for example avp3 or allbf3, on activated
blood platelets, the corresponding antagonists can be regarded as effec-

tive metastasis inhibitors.

The action of a compound on an avp5 integrin receptor and thus the activ-
ity as an inhibitor can be demonstrated, for example, by the method
described by J W. Smith et al. in J. Biol. Chem. 1990, 265, 12267-12271.

The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the prophy-
laxis and/or therapy of circulation disorders, thromboses, cardiac infarction,
arteriosclerosis, apoplexia, angina pectoris, tumour diseases, such as
tumour development or tumour metastasis, osteolytic diseases, such as

osteoporosis, pathologically angiogenic diseases, such as, for exampie,



described by JJ W Smth et al. in J. Biol. Chem 1990, 265, 12267-12271.
The conpounds of the formula | can be enpl oyed as nedi canent active

I ngr ediygghg1dsns human and veterinary mnedicine, in particul apctepPot(8814r ophy-
| axi s and/or therapy of circulation disogders, thronboses, cardiac
infarction, arteriosclerosis, apoplexia, angina pectoris, tumour diseases,
such as tunour devel opnent or tunour netastasis, osteolytic diseases, such
as ost eopor esflammatibhs| gghalaidiggiaatdisgases; ditibatiwsretinopaibly, macutaﬁr exanpl e,
WO 02/ 16323 PCT/EPO /08514 -5 infl am*ra{ I ons t hal E{D seases,

di abeti ¢ r et iG9BRERAHONAMAPIA, OCHAIHRIPRIA SHF‘PS'WB%‘@E‘ B&Fq%ﬁf'shﬁ) 8pl asnosi s,

rheumat i ar Uch s Uadis | vty BB T /oA aEBasd | iReRL Ve

colitis, Croh sease erosis, psoriasis, restenosis after

angi opl asty, sldrbsigl gseridsis, aestenosis after an@mﬂbs@nmmﬁqﬂésnlmbsmmteajt i on,
fungal infection, in acute kidney failure and in Q“g I|n

support i ng t Hefestian, barteraldatestion,fusgal nfection, in AGWEki 'Hf%@?gl‘f‘ ( Busk
et at., 1992 J d s increasingly formed in
r epai r pr oces\%%%r‘f1 ﬁé%‘m% S“é?‘z ?‘éstng%é%ﬂhgﬁ pr ef erenti al Igyybl nds the

natural matrix nol ecul es fibronectin and tenasm n (V\ang et at., 1996, Am
J. Respir. Cell Ml. Biol. 15(5), 664 The SIO| and at hol ogi cal
functions of cMp® @éf@'atlb@'yyéfemﬂ léﬂk%ﬁ%ieﬁ 92bl:| )d that

11 messes (1 o Timetis AEReasly tw"?%t‘}rt&BQﬁ?;t&é’%e%%r?@"‘ﬂg R

epi thel i al Ceéddswﬂrcﬁ pr@Fé?bMﬁrQIy gi hu§ thénaifal matrﬁé(rﬁb%%ﬁl%t mohecm anacyt es
i n wounds (Haapasal m et al 199 J. Invest. Dernmatol. eéG%) 42), from

which it can tbeascisWang afaal,, 1t959§| des JniRaspir. E@&IMﬁlg Bmlo&@@é ndhe

fl t her h
psor asis. cNaeoBal aiH paLkiRaicRyLagRTR uiuR el nel R e Rim PR S
integrin. Fur&iay it isdidsthedd (et tits itk Grih Pldy¥ear ffiportant role in

physiological processes and illnesses (for example inflammation, wound

healing, tumours) in which epithelial cells are involved. Thus, avp6 is
expressed on keratinocytes in wounds (Haapasalmi et al., 1996, J. Invest.
Dermatol. 106(1), 42), from which it can be assumed that, besides wound-
healing processes and inflammation, other pathological events in the skin,
such as, for example, psoriasis, can also be influenced by agonists or
antagonists of the said integrin. Furthermore, av36 plays a role in the res-
piratory tract epithelium (Weinacker et al., 1995, Am. J. Respir. Cell Mol.
Biol. 12(5), 547), and consequently corresponding agonists/antagonists of
this integrin could successfully be employed in respiratory tract illnesses,
such as bronchitis, asthma, lung fibrosis and respiratory tract tumours.
Finally, it is known that avp6 also plays a role in the intestinal epithelium,
which means that the corresponding integrin agonists/antagonists could be
used in the treatment of inflammation, tumours and wounds of the gas-

tric/intestinal tract.



piratory tract epithelium (Winacker et al., 1995 Am J. Respir. Cell Mol.
Biol. 12(5), 547), and consequently correspondi ng agoni sts/antagoni sts of
this | egiria2xoul d successfully be enployed in respirat or PCT/ERH08514
illnesses, such as bronchitis, asthma,_dung fibrosis and respiratory tract
tumours. Finally, it is known that av06 also plays a role in the

i ntestinal epithelium which neans that the corresponding integrin

agoni st s/ ant Iperactios af(md:mfmbeundjeacari mvﬁ&fmtegrdmtmmor(ﬂnd &Nsethﬂmll@m

tunours and wounds of .t he tricl/intestinal tr
PCT/ EPQOI / 085§ as%’”ﬂ'%b'%tq%ﬁfp%ge@o%%@@n rcﬁ?‘ag?f’ 53&‘% ﬁ'lfr n receptor

and thus the { ghaPir erise dm%saag,d_sﬂmmxarmle
by the net hoéi@géﬂeles{cdrp ed bs(?@t I3 B' m?n J. Biol. Chem 1990, 265,

12267-12271. The conpounds of the fornula I can be enployed as
antim crobi al sub- stances in operations wherg) bi ol ogl cal @t EI’I al s,

i mpl ants, catThe&apeyndsefithe fermuad rarbe employedap
ti ti | . b
Gononerr o eq Sy REsdf dBerdihs fhee f@sﬁ’ggéa'ﬁﬁvﬁﬁfém‘ﬁ'% . Sh”?fééﬁsv%ﬁ Y

I nf ecti on andaldiat pacgmakeiBare mn&@mavé areastisepticfadtioa heveakke of a
medi canent active ingredient in an gQrganism js its bl(ggw| I | abi | |(ily. If the

medi canent  aéfficasyiafghe antiricrobial @ativilseat ba deanebrale grimethe
venously in C{é%CFlBégbng %Iéﬁ'ﬂlﬁ%%lgﬂna ‘ég i infellicn 2R8It |t%/p1988

bi oavai | abi |i t'he propor phar maceuti ca ecl es which
S unchangedzagﬂggsssysten1c bIood i.e. enters the general circul ation
is 100% On oral administration of a therapeutic active ingredient, the
active ingredi- ent is generally in the formof a solid in the fornulation

and nust t helr/gh%ggﬂ[é bf tHe JSRE'OY & thiuithMeht be Mgr&RBnORSEF OGN entry

barriers,
IS its bioavailability.

If the medicament active ingredient is administered to the organism intra-
venously in the form of an injection solution, its absolute bioavailability, i.e.
the proportion of the pharmaceutical species which is unchanged in the
systemic blood, i.e. enters the general circulation, is 100%.

On oral administration of a therapeutic active ingredient, the active ingredi-
ent is generally in the form of a solid in the formulation and must therefore
first dissolve in order 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, and can be absorbed by the
body. Pharmacokinetic data, i.e. on the 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 ingredient is
the logD value, since this value is a measure of the lipophilicity of a mole-

cule.

The compounds of the formula | have at least one centre of chirality and

can therefore occur in a number of stereoisomeric forms. All of these forms



the gastrointestinal tract, the oral nucous nenbrane, nasal nenbranes or
the skin, in particular the stratumcorneum and can be absorbed by the
body. Rhpgymwaski netic data, i.e. on the bioavailability, ceci/Beoi@8sidi ned
anal ogously to the nethod of J. Shaffer._ et al., J. Pharm Sciences, 1999,
88, 313-318. A further nmeasure of the absorbability of a therapeutic active
ingredient is the logD value, since this value is a neasure of the

| i pophi | i ci t yfopbxamptd B-arciil éormE)anddhpisumiatires (fonexamplaihg PLiems)at | east
one centre of chirality and can therefore occur in a nunber of

st er eoi somer Ate fstyded 'ﬂltheé@rmlﬂﬁse forms WD 02/ 16323 PCT/ EP01/ 08514 -7
(for exanple D and L fornms) and their m xtures (for exanple the DL forns)
are included in the fornula. The conpounds according to the invention

accor di ng t o TReajompouridscacoovaing ts the alvieatiop raodorndingl to Claim V elso ¢aver
compounds of the fornmula | nodified wth, fo | e, alkyl or acyl

gr oups, sugaﬁg-c@lleamrgewmr&@lyew'r%W%@Uwéﬁﬁgﬁ&%fﬂ@ﬂ%ﬁ%ﬁ%e organi sm
to give the ef.feeti i { i HOE. r nor e,
free am no g%{rj]pgérloéré&f&ggpﬁggﬁxy 85631 ps sggﬁrsbée}e?cjlrdg&% gggg’smlﬁgﬁtbarsafi tuents
of conpounds rgpidiynelehesdri thel orgahisict gies toadifagtive corapbunds ageading The
term sol vates of the conpounds of the fornula | is taken to nean

adduct i ons ofto thfelveBHPR.ent nol ecul es onto the conpounds of the fornula |

whi ch form ow ' r Ry i
exanple, no g%g&ﬁgf%?%ea%gﬁ%r@hgi@ﬁ%éﬁ '@%‘j&%;éﬂ?égéef Fﬁﬁ S’I%c%ﬁg‘l’dg?joc{ssuch as,
for exanpl e supktitueits dacusrhpauindd dfathelfornilie liwitrecorresparaig peotedtindie

conpounds of the formula | and their salts and
groups.

The term solvates of the compounds of the formula | is taken to mean
adductions of inert solvent molecules onto the compounds of the formula |
which form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or addition compounds with alcohols, such as, for

example, with methanol or ethanol.
The invention relates to the compounds of the formula | and their salts and
solvates according to Claim 1 and to a process for the preparation of com-

pounds of the formula | and their salts and solvates, characterised in that

(a) a compound of the formula 1l




sol vates according to Claim1l and to a process for the preparation of com
pounds of the fornula | and their salts and sol vates, characterised in that
(a) a evoppuses of the fornula Il R1L O 11 WO 02/ 16323 PCT/ BECUVEPOESIH | n
which R, R, R2, R3, o and p are as defjged in Claim1l, but R# H and in
which free hydroxyl or am no groups as substituents R2 or R3 are prot ected

by protecting groups, is reag:ted th a conmpound of the fornula | HO 0
O (CH)m Y 11 inimhigh R4R YRR, mandep aee aedefised imClaiay n but %ﬁdi i f

desired, th d
destreoch Lhe radicab el uli) EpSRRUEDRTReRBI R DG E) S ullunlt 7 11

formula IV RL O Hgld/prdteddiddy protéttinggroups, R4, o and p are as defined in
Caim1l, but RAH,

is reacted with a compound of the formula |l

O— (CH,);—Y
HO (CHy) |

O

in which R* Y and m are as defined in Claim 1,
and, if desired, the radical R = H is converted into the radical R =
H, and the protecting groups on R* and/or R® are removed,

or

(b) a compound of the formula IV

in which R, R', R?, R?, R*, 0 and p are as defined in Claim 1, but

R #H,

in which Q is Cl, Br or a reactive esterified OH group,

and in which free hydroxyl or amino groups as substituents R’or R®
are protected by protecting groups,

is reacted with a compound of the formula V
HO— (CH,),,—Y \

in which Y and m are as defined in Claim 1,
and, if desired, the radical R = H is converted into the radical R =
H, and the protecting groups on R* and/or R? are removed,

or



in which Qis O, Br or areactive esterified OH group, and in which free
hydroxyl or anmino groups as substituents R2 or R3 are protected by
pr ot ectwag2/gi3eaips, is reacted with a conpound of the fornuPETAHEPOIA8514

(CH2)mY V in which Y and mare as defingd in Caiml, and,
radical R$ His converted into the radical R= H, and the protecting

i f desired,

t he

groups on R2 and/or R3 are renoved, or WO 02/16323 PCT/EPQ /08514 .,-9 (c)
in a conpoundchof t freafoompsiund of thadornuladr ene aamese sadicale R, Ra RRR™ R4

and/ or R5 are conveyted,int® one or re. radicals : 2 R4 and/ or
R5 by, for exanple, 4i§ndécpr | A “rﬂj“’&”%@dmx?ﬁe éfgﬁ)ﬁ,&@&%mﬁﬁ'r%ﬁﬁi’ rl:liga an
ester group to a cakedydr mﬁr@%qorej(é,hweesteri fying a carboxyl group, iv)

al kyl ating an am no group, v) reacting an aryl bromde or iodide with
boroni ¢ aci ds by ai) Suzakiylatmgod hydraxy! giow®, t he correspondi ng coupling

prod- ucts,

or vi) .acylating an amn roup,, an r ic or acidic
compound of the fm”ﬁul a%VdT@y%Bﬂ@Qr?sgﬁggrﬂJﬁ tB%g%gowlgt]rgﬁﬁts or sol vates
by treatment with gfj acigdiehi ihpsaeearbﬁxylfq}oﬁbwe formul ae, A is alkyl,
| i near or branched, "and has { 08, preferably 1, 2, 3, 4, 5 or 6 carbon
atons. A is preferably mikyigting &menhee groap.e et hyl , n-propyl, isopropyl,
n- butyl, sec-butyl S)r tert-butgl, f%rthe
Vv n aryl

reacting romlcfengrr \odide with boronic acids by a
Suzuki coupling to give the corresponding coupling prod-
ucts, or

vi) acylating an amino group,
and/or
a basic or acidic compound of the formula | is converted into one of its salts

or solvates by treatment with an acid or base.

In the above formulae, A is alkyl, is linear or branched, and has 1 to 8,
preferably 1, 2, 3, 4, 5 or 6 carbon atoms. A is preferably methyl, further-
more 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, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-
dimethylibutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methyl-
propyl, 1,1,2- or 1,2 2-trimethylpropyl, heptyl or octyl. Further preferred
embodiments of A are the said alkyl groups, which, however, may be
monosubstituted or polysubstituted by Hal or NO,, preferably trifluoro-
methyl, 2,2,2-trifluoroethyl or 2-nitroethyl, or alkyl groups, whose carbon
chain may be interrupted by -O-, preferably -CH,-O-CHs, -CH,-O-CH>-CHs
or -CH,-CH,-O-CHs.

A is particularly preferably methyl or trifluoromethyl.

Ar is aryl which is unsubstituted or monosubstituted, disubstituted or trisub-
stituted by A, CF3, OH, OA, OCF3, CN, NO, or Hal, where aryl is phenyl,

i's



al so pentyl, 1-, 2- or 3-nethylbutyl, 1,1-, 1,2- or 2,2-dinethyl propyl,
1-ethyl- propyl, hexyl, 1-, 2-, 3- or 4-nethylpentyl, 1,1-, 1,2-, 1, 3-,
2,2-, WSeuwm3233, 3- dinmethyl butyl, 1- or 2-ethyl butyl, 1-etPgT/ER1/08514

-net hyl propyl, 1 -ethyl-2-methyl- propylqg1,1,2- or 1,2, 2-trimethylpropyl,
heptyl or octyl. Further preferred enbogi ments of A are the said al kyl
groups, which, however, may be nonosubstituted or polysubstituted by Hal
or NO2, pref eaphthyl tarithiylior bipheaylyy Ar ig preferably oheoybet mgphtby! whighis oet hyl |

N [ e e LT

met hyl or tri 0 ' i I naRid ' r
nonosubsti t utdeljél’,%g‘i su |%%libt'\llj:t(i“iecaz é? ﬂt%l ¥iAsru Ip %Fslﬁhtﬁﬂwegﬁégf/ﬂdgw%ﬁgjﬂm, OA, COCF3,

CN, NO2 or Hal, where aryl is phenyl, WO 02/16323 PCT/EP01/08514 -10
napht hyl , ant hryl or bi phenylyl. Ar is_preferabl henyl qr napht hyl which
is unsubsti tAJW'éH‘YJ)fS %‘ﬁﬁo@ﬂﬁrﬁf aLM’Ah%r,e ifg%g{\?p&i'@égp@%&r?ﬁgn&?gﬁmg%t ed by A,
CF3, OH, OA; ?@E % L t3 Yiswretaash! vy phenyl .
Aryl al kyl is s t%p(%)e r‘?hﬁﬁ*@axbﬁsﬁgﬁg gﬂwt@[@/ I|c?;)6ef erre%I meani ngs

i ndi cat ed ab@emzanghehgiethyt ompiehgpiopy?, anylalkyl As padickidrlyi preferablyr abl y
benzyl , phenylethyl or phenyl propyl; arylalkyl is particularly preferably
benzyl . Cycl ®8"yl having 3 to 15 carbon atons is preferably cycl opropyl,
cyclo- butyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.

Cycloal kyl is like- wise a nonocyclic or bicyclic terpene, preferably

p- ment hane, r@yHdulky! havingBeo 15a=nboe awms Epiederabiyheyatopraphl, kyckan
stereoi sonmeric formis included, or adamantyl. For canphor yﬁ E‘r;'ﬁ‘ i's both

L- canphor andutyl, eyappeiityl, puelohgxy)r eycphanty! @ cyaloastylpLyrioalky! 13:k8-s
particularly v%gfa%g%éfyél:ic%r b%yclic terpene, preferably p-menthane, menthol,

pinane, bornane or camphor, where each known stereoisomeric form is

included, or adamantyl. For camphor, this is both L-camphor and

D-camphor.

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

Het is preferably substituted or unsubstituted 2- or 3-furyl, 2- or 3-thienyl,
1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothia-
zolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably
1,2,3-triazol-1-, 4- or -5-yl, 1,2 4-triazol-1-, -4 or -5-yl, 1- or 5-tetrazolyl,
1,2,3-oxadiazol-4- or -5-yl 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or
-5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- or
6-2H-thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl,
2-, 3-, 4-, 5-, 6- or 7- benzofuryl, 2- 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-,
3-, 4-, 5-, 6- or 7-1H-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6-
or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benz-
isoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 4- or 5-benzothiadiazolyl, 2-,

4- 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 2-,



Het is preferably substituted or unsubstituted 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 3-, 4- or
5-pyr ama y1/163%-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl PCHEPOIABSYY
5-thiazolyl, 3-, 4- or 5-isothia- zolyl442-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimdinyl, furthernore preferably 1,2, 3- triazol 1-, -4- or -5-yl,
1,2,4-triazol-1-, -4 or -5-yl, 1- or 5- tetrazol , 1,2, 3 oxadlazo 4 or
S5yl 1,2, 4- 6)(,&4}1 87.&-; B- 01B- qumqllnyl ﬁ 3344th5a§r a7zc9r-821506lﬂmll9¥9|1
124th|ad| I | azol [ 3-23. 53-8 4- 5-
or  6-2H- thi of 469{ﬁ car?azoél B'r 24 ﬁo%y a,ﬂ%or%acnémﬁl Syr?dam nyl ,
pyrazinyl, 27 3r 84cmn§hnylaz aL, SZ GDG’D@ML‘{ hazcarngfivg Thethetebocydhic rad:h—
7-benzot hi enyl , 6- 7-1 Hindolyl, 1-, 2-, 4-

5-benzim dazcbysl ma;ta)scBbe part;allg qrfauy bydrpggga@bﬁe;z:@nyhus glsotae235 6- or
7- benzoxazol y|. xagzol yl or

7- benzot hi az& @Mdsog‘ & 1§ t?én?(g't"ml a?dgéﬁw(ifp'sﬂ % _&’.or —é-furyg tetr%hydr%-

7- benzi sot hi Y 1,1, 3-dioRlarti-yi; et ar01230@><31ﬂ1|éﬁ I2I3rd|h droZﬂq WO

Dol Ta50s Per e Yy bl 4 3 dg 5 4’-7‘ Ve A e

4-, 5-, 6-, 72-,08- 844 emﬁjpymblyhﬂ5 dlhyer-1 ‘%, —3 44— -@-—Pc)’aﬁdbdzm il or1-, 2,
3-, 4-, 5-, 6-, 7-,.8- or 9-acridinyl -, 4- . 5 ] nollnyl,
2-, 4-, 5-, @-pvrvo“%'ﬁylsted@?wg%ﬂ. 1) Ofﬁ?QS’HQYé tSH%Yﬁ"’B'T'aa?' or, Zg’l"ﬁ d%éy al so
be partial ly gy fsihl [p9epaled. 4 bies. cerbiineHangaybe Satydibhydr o- 2-,
-3-, -4- or ZE%M ybahg&gd hydro-2-, -3-, -4- or -5?, tetrahydro- 2.
or -3-furyl, -2; 3341|-4xot aﬁqpﬂrazblyl ttetraawmb-z% @r-4—[3yrah0kyh>ﬂl4dm)®rd11hydro 1
- -2-, 3- -4- or -5 i hy

_5-pyrrolyl, 2 -329r zﬁ—py ??ﬁ ﬂdptwhydrpef a%yd?‘ 'T '5'?'6093/”(13" pyrrol yl,

t et r ahydr o- 1 _____ _@W 1].2_;2 4- rigthyl, - -,
-6- or -7-1 fatﬂléir 1d hy drbji 5 & -3-)@ - or o_r5 Eryﬁalzg{yyl

t et rahydro-1 +- 2-53-0@1’4 apranyaaal $4or 4-m<amizhbydylpte1rahydr<22— -380r eA-
-4-pyridyl, 1234tetrahy 8 I

1,2, 3, 6- t et r &Wamy. 1.4-dioganyl, 383 d@xan25 40,or %mexéw rC’I‘l‘ - 'Oré‘x or

4 pi peri di nyl agepany .5 rq4
Letrahydr o- 2 pyrld%zmg? helﬁhycqfo 4 agepanyl .5 gyrimidingl’ 14 278F BOSbeRAZinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, 4-, -5-, -6-, -7- or -8-quinolinyl, 1,2,3,4-tetra-

hydro-1-, -2-, -3-, -4-, -56-, -6-, -7- or -8-isoquinolinyl|.

Het is preferably substituted or unsubstituted 4-pyridyl or 4-benzothia-
diazolyl.

Het' is preferably substituted or unsubstituted 1-, 2- or 3-pyrrolyl, 1-, 2-, 4-
or 5-imidazolyl, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyl, furthermore preferably 3- or 4-pyridazinyl, pyrazinyi, 1-, 2-, 3-, 4-,
5-, 6- or 7-1H-indolyl, 1-, 2-, 4- or 5-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-, 4-, 5-, 6-, 7- or 8-phthal-
azinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl.
The heterocyclic radicals may also be partially or fully hydrogenated. Het'
can thus 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, tetrahydro-1-, -2- or -3-



pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1 -, -3- or
-4- pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimdinyl, 1-, 2- or

3- pi perp@oids2s 1, 2, 3, 4-tetrahydro-1-, 2- -3-, -4-, -5-, PEBEPOHOBS140r
-8-quinolinyl, 1,2,3,4-tetra- hydro-1 - 3-, -4-, -5-, -6-, -7- or
-8-isoquinolinyl. Het is preferably subs i tut ed or unsubstituted 4-pyridyl
or 4-benzothia- diazolyl. Het' is preferably substituted or unsubstituted
1-, 2- or 3- pyrrb@llytbtraﬁlydr@1 -2- od-iidazotyhz2 Bydiydo; 1-4-2-0r3-5=pyrazol yl ,

2-, 3- or 4-p r|dyI

, ri- md f f bI
3- or 4- pyrl zi-fi H ngi)ql;dzz ,;}ycplhy&ro‘? 5 33- 4- c')rmgspyra%ra ygete{}m lriyq_r@r‘ﬁdglrgl y
1-, 2-, 4- or | ¥l - - - Iyl
5 g o oP%”(;;g%‘zQ@?Ol 3l déh);ldurlolr?g’ifjazéi 4-of2- &5, T4 dApaPYL az0l y
8-1i soqui nol | 031 or 3¢—pyr4dy| 152 3 Q—tetrahydrb ‘B— GQ—UFB}I, b4}y|-5 dr——ﬁ pyridyh-1, 2@6 7 or

8- pht hal - azi nyl, - 8@&;“%”%3;%;‘?#%‘)5@@5”‘ };ﬂlzy or

or 8-qui nazoltetﬁ@*ﬂ)’dmﬂTe 2?‘retiiarfh}yéT PE'GK'H)S”
fully hydroge%q%q‘da#ﬁngl tgﬁgh)t'@"d% §°orb‘3 ;?yr§n§|l' héﬂér@y 6‘1 23—’or 3 ‘4 or

-5-pyrrolyl yrrolyl
3- pyrrolidi nyridaginyhmestanydro-1- 22- 94- er&SV]@rﬁﬁVd]r@BZB PCor Bﬁﬂmemﬁm -12

pyrrolyl, tetrah dro-1-, -2- or 4-i i dazol 3-di h -
Ph L S 2 3 detatranyichadty 2 @ 34d1 ﬁvdr% 7=, or: %qu"@my' pagiea’

Py e Y S e s Yo BB,

-4-pyridyl, Ifnp Saif He@éﬁo@btz‘lﬂf ﬂn%s maz?also bg- moadsubsﬂﬁ:te@rordt‘su@ﬁtmdgdi
1,2,3,6- tetrahydro -, - - or -6-pyridyl, 1-, 2-, 3- or

4- pi peri di nylQy 30, =NH or NHPOr 4-azepanyl, tetrahydro-2-, -3- or -4-pyranyl,
hexahydro-1 -, -3- or -4- pyridazinyl, hexahydr o-1-, -2-, -4- or
-5-pyrimdinyl, 1-, 2- or 3piperaziny| 1,2,3,4-tetrahydro-1-, -2-, -3-,

4,7 -5-, -6-pet 75 pQﬁlcu&rWréﬁérlaBby' 2- p?trtdyl&:r‘&-trmhbﬁyrid!md'r-?h Yery péricu- 3-,
-4-, -5-, -6-, -7- or -8-isoquinolin The said heterocyclic rings may
al so be rmnoslati}tlpfefef@dyerrrdn@mwgilnﬂuyled

Het'-NH is preferably pyrrol-2- or -3-ylamino, imidazol-2-, -4- or -5-ylamino,
pyrazol-3-, -4- or -5-ylamino, pyridyl-2-, -3- or -4-ylamino, pyrimidin-2-, -4-,
-5- or -6-ylamino, pyridazin-3- or -4-ylamino, pyrazin-2- or -3-ylamino,
where the heterocyclic rings mentioned may be substituted, preferably by
alkyl.

Het'-NH is particularly preferably pyridyl-2-ylamino or 4-methylpyridin-2-yl-

amino, very particularly preferably pyridyl-2-ylamino.

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

ously below.

In the bipheny! derivatives of the formula |, the second phenyl radical is
preferably coupled to the first phenyl radical in the 3- or 4-position, par-
ticularly preferably in the 4-position of the first pheny! ring.



by =0, =NH or NHA. Het' is particularly preferably 2-pyridyl or

2-im hopyridin-1 -yl; very particu- larly preferably 2-im nopyridin-21-yl.
Het ' - NRyiosnzpgBerably pyrrol -2- or -3-ylam no, imdazol-2- pCTEPonnssi4
-5-ylam no, pyrazol-3-, -4- or -5-yl anjﬁ)ol pyridyl-2-, -3- or -4-ylam no,
pyrimdin-2-, -4-, -5- or -6-ylam no, pyridazin-3- or -4-ylam no,
pyrazin-2- or -3-ylam no, where the heterocyclic rings nentioned may be
substi tut ed, IprthédigtEny derivativesl of thie fornmidiail stheaphenyldre isypreferailyabl y

pyridyl-2-ylam no or 4-nmethyl pyridin-2-yl- am po, very particularly
preferably pysubsjifutedn tha ﬁbaﬁéérpqsgt@ éb!r\ ‘g‘ep‘h'ﬁlg &ﬁppﬁg'@ﬂ a terninal
functional group, as explained in greater detail below The terns solid
phase and resin are used synonym ously below. In the biphenyl derivatives
of the fornul¥is préfembheHeticorttet™NH.r adi cal is preferably coupled to the
first phenyl radical in the 3- or 4-position, par- ticularly preferably in
the 4-position of the first phenyl ring. WO 02/16323 PCT/ EP01/08514 -13 In

t he bi phenyl derixati\ of | & nyl [ I y
substituted ilg [%(éﬁlér-ﬁgﬁa‘ @%%s%?#ggquh?%tb{éﬁoe\p;ﬁ %ﬁcﬁég?p?%f%%bl S
preferably HepH.or Het'-NH. Rl is ORor N(R 2, where Ris as defined bel ow
R is particularly preferably OH Ris H A cycloalkyl, Ar, arylalkyl or
Pol, where A, cycloal kyl, Ar and aryl- al kyl have one of the meani ngs

descri bed ab d I i j Ris

particul arl yO’gﬁ%#@?at%%mﬁgiﬁﬁafﬁ@%&v%‘?@%sﬁ??\' gﬁ@éﬂkgﬁ%‘rr%ﬂg?%}tgl'y H R2,

R3 and R4 ar ealkpiiavd v BEHESMbANiINGE duderibe@abeve, dhd Pol hias ondi@? théR,
meanings described below. R is particularly preferably Pol or H. R is very

particularly preferably H.

R’ R® and R* are each, independently of one another, H, A, Hal, NO,, OR,
N(R)2, CN, CO-R, SO3R, SO;R, NH-C(O)A or SR, where A and R have one
of the meanings described above. R? is particularly preferably H. R® is par-
ticularly preferably Hal, A, OA or CN; R® is very particularly preferably Hal
or A. R* is preferably H.

R®is H or A, where A has one of the meanings given above. R’ is particu-

larly preferably H.

R® is Hal or NO,, where Hal has one of the meanings given above. R® is

particularly preferably Hal.

R’ is preferably H, -C(O)R®, -C(O)-Ar, R®>, COOR®, COO-(CH,).-Ar, SO,-Ar,
SO,R® or SO,-Het, where Ar and Het have one of the meanings indicated
above, and R is alkyl having 1 to 10 carbon atoms or cycloalkyl having 3
to 10 carbon atoms. R’ is preferably H, methoxycarbonyl, ethoxycarbonyl,

tert-butoxycarbony! or benzyloxycarbonyl.



N(R) 2, CN, COR SOBR, SO2R, NH-C(O A or SR, where A and R have one of the
nmeani ngs descri bed above. R2 is particularly preferably H R3 is par-

ticul anvg opigsherably Hal, A, QA or CN;, R3 is very parti cul RCTEPpr/@sser abl y
Hal or A R4 is preferably H R5 is H.oy A where A has one of the

meani ngs given above. RS5 is particu- larly preferably H R6 is Hal or NO2,
where Hal has one of the neanings given above. R6 is particularly
preferably HR® isFONics N@eferably H -C(OR9, -C(O-Ar, R5 COOR9,

COO (CH2)o Ar, S02-Ar, SO2R9 or S02-Het, where Ar and Het have one of the
meani ngs indicated above, and RO is alkyl having 1 to 10 carbon atons or
cycl oal kyl hayi 10 . i ref erably H,

met hoxycar bo?&iI'é,1g’e?’h%éggam‘%%/ﬁ&ltgﬂfmﬁf%%?a(?b%nyI or benzyl oxycar bonyl .
WO 02/16323 -14 R8 is CNor N2. mis 1, 2, 3 or 4. mis particularly

preferably 2 or 3. ois 1, 2, 'é or 4, tﬁarticul arly preferably 1. pis 1,
2, 3, 4 or 5,0 {§ahid AR RATHEWREY Rseferably Bet/ EpOl 1 08514 Accordingly, the

i nventi on reIpa\?;eﬁhz'éréggiaédlér’%r@%lﬁéﬂ%?p&emqunds of the formula | in which

at |least one'o s one of the preferred neanings
i ndi cat ed above. Sone preferred groups of conmpounds may be expressed by

the follow ng sub-fornmulae la to |le, which conformto the for- la | and
in which t he Accrdinoly, fn nyestignselates W rATticylar ?ngjtea?qmﬂ‘&'xyégﬁ ﬂfetﬁléneani ng

| ndi cat ed unagfmbag if AUHTHh &t leasPBhe 'df tH4'551d raBicafs Rds biie IRthd PreérrEd 15 R

and
meanings indicated above. Some preferred groups of compounds may be

expressed by the following sub-formulae la to le, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

meaning indicated under the formula |, but in which

inla R is OR,
inlb R is OR and
R is H or A,
inlc R is OR,
R? isH,
R* is H, and
m is2or3
0 OR
H — —
hll O (CH2)2 or3 Y

(e



Ris Hor Al inlc R isOR RisH RAisH and mis 2 or 3; O (CH2)2
Or 3 -Y Ilc WD 02/16323 PCT/EP01/08514 -15inl1ld RLis OR, R2is H R4is
H Y isybedieszand mis 2 or 3; inle RLis OR R2 is H PEWEPSI/8SI4Y S
Het' -NH, and mis2or3. The conpounds of,zthe fornula I according to Cdaiml
and also the starting materials for their preparation are, in addition,
prepared by methods known per se, as described in the literature (for
exanple in the standard works, such as Houben-Wyl, Methoden der

organi schen Chem e [,Met hods Organi c Chem stry], GCeorg-Thiene-Verl ag,
Stuttgart), R 1%he eci se lfhd& reaction conditions which are known and
suitable for said rReaction Use can also be nmade here of variants which
are known per se, but are not' mentioned here in greater detail.

R* is H,
Y is Het', and
m is2or3;
inle R is OR,
R? is H,
R* is H,
Y is Het'-NH, and
m is 2 or 3.

The compounds of the formula | according to Claim 1 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 conditions which are known and suitable for 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 are instead immediately con-

verted further into the compounds of the formula | according to Claim 1.

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 mate-
rial. If the protecting groups present differ from one another, they can in
many cases be removed selectively (cf. in this respect: T.W. Greene,

P.G.M. Wuts, Protective Groups in Organic Chemistry, 2nd Edn., Wiley,



| f desired, the starting materials can also be formed in situ, so that they
are not isolated fromthe reaction m xture, but are instead imediately
con- veydeghdsusther into the conmpounds of the fornmula | aceoTaPegessot Cl ai m

1. It is also possible for a plurality _qgf - identical or different -
protected am no and/or hydroxyl groups to be present in the nol ecul e of
the starting mate- rial. If the protecting groups present differ fromone

anot her, theWesm¥ori 198ty Pchdtacierski ofmiectingeGeaunsy 4y Edof, Geaigt hi s

respect: T.W_Geene, P.GM Wits, Prqotective Goups in Oganic Chemstry,
2nd Edn., Wk éuemw%m&%safhwﬁﬁ%bd- 16 New York 1991 or P.J.

Koci enski, Protecting G oups, 1st Edn., CGeorg Thiene Verlag, Stuttgart -
New Yor k, 1994). The term "am no protecting group” is generally known and
rel ates to gridepermaiiho pratesting gtﬂ@”ﬁ@gepemilgdqriomg\ &rid cejaﬁetsgp gmumri no

group agai nst chem - cal reactions of such roups ar
particul ar, UHYchare suitakleder P@ﬁ?@tﬂ&&f@i"%ﬂ)ﬁn agyng ¢ r%Pa@%Q?lrﬁé}Wr or

aral kyl - groupsy ol HeRst 4??@@5! 6\‘°suoﬂq@'69@§ ing lﬂgyrt'f?%ii}éf %r{sgﬁgt\‘tﬁféo%rt er the

desired reaction (or Synthesis pe and size 1Is

furthernore npbstituted atyl, bmemetkoxpmwlormalkyi grogpsesme the@s@nbavi ng
1-20, in particular 1-8 carbon atons. The term/' ac%éI rﬂrou " is.to be
under st ood i Pretesting @sawRs areFamoved eftemibedesired eartion Oy, S process.

It includes as%ugﬂggyl?ﬁelp?@ar% 8160 Artformd?l ok BARSAIChOREUSY Bleter- |

aromatic and clic yITc aC| or sulftonic

in particul argne! |E@rwafobmasé ha&ldgemzbowFambotam -8 eaparxstomsarliheny | and
especi al |y aral koxycar bonyl groups. es of such acyl . groups, are

al kanoyl , ~ sudRrmasaey @roup’ lprt@@emmeramdbmtw9roa%ﬁsa|8ﬁa%m conrnRgtiongs

phenyl 2oty s il s S g eI Huddalh bt ety - such oo
2,2, 2-tri chl asrapphane eREpaliy brorR&ic and hetérodpsideariorylloaadids oRbIEIL OXY -

acids, as well as, in particular, alkoxycarbonyl, alkenyloxycarbonyl, aryloxy-

carbonyl and especially aralkoxycarbonyl groups. Examples of such acyl
groups are alkanoyl, such as acetyl, propionyl and butyryl; aralkanoyl, such
as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as
phenoxyacetyl; alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,
2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl; alkenyloxy-
carbonyl, such as allyloxycarbonyl (Aloc), aralkoxycarbony!, such as CBZ
(synonymous with Z), 4-methoxybenzyloxycarbony! (MOZ), 4-nitrobenzyl-
oxycarbonyl and 9-fluorenylmethoxycarbony! (Fmoc); 2-(phenylsulfony!)-
ethoxycarbonyl; trimethylsilylethoxycarbonyl (Teoc), and arylsulfonyl, such
as 4-methoxy-2,3,6-trimethylphenylsulfonyl (Mtr). Preferred amino protect-
ing groups are BOC, Fmoc and Aloc, furthermore CBZ, benzyl and acetyl.

Particularly preferred protecting groups are BOC and Fmoc.

The term “hydroxyl protecting group” is likewise generally known and
relates to groups which are suitable for protecting a hydroxyl group against
chemical reactions. Typical of such groups are the above-mentioned un-

substituted or substituted aryl, aralkyl, aroyl or acyl groups, furthermore



carbonyl, such as allyl oxycarbonyl (Al oc), aral koxycarbonyl, such as CBZ
(synonynous with Z), 4-nethoxybenzyl oxycarbonyl (MJXZ), 4-nitrobenzyl -

oxycar kpgwr@nsl 9- f 1 uor enyl net hoxycar bonyl (Frnoc); 2-( phenpCsuirdnosgid) -

et hoxycarbonyl; trinethylsilylet hoxycar_lqgn_yl (Teoc), and aryl sul fonyl, such
as 4-net hoxy-2, 3, 6-trimet hyl phenyl sul fonyl (Mr). Preferred am no protect-

I ng groups are BOC, Fnoc and Al oc, furthernore CBZ, benzyl and acetyl.

Parti cul arl y agcehikyl gdupspalkyl| anyl-garularalloislyBgoupsd ardd2, O-Erd Ods-m

"hydroxyl protecting group” is |ikew se neral |y known and. relates to
groups whi ch a&?@'%-uﬂi%ﬁ?@r? &Pz ef;herraﬂﬁom&f 5 F'n%%?*bosa'ﬁd?iﬂ WCigheni cal

reactions. T zféaﬁ'\ f : -dHRl As tituted
or substitut)eé aryle? aéég%@?lg,éaépa/rféﬁ?hggy@grégups, '}?ﬂpt%%é’m?ig 02/ 16323
PCT/ EP01/ 0851Hesis séqaknce; Prefdrencoisigivemtd groupsanauling 4H20 aardokyatemisy |
groups, and 0,0- and O S- acetals. The nature _and size of the hydroxyl

protecting grb@gaicuianbilOgaiesnatonas.foxanmples of PydraxybRIiecting erokPser ~ t he

desired chem _cal. i r -t i nge. ' iven to
ar oups. havi g a: B SFeiRl sHEes. sl BETHEFhetBERIRreRFtd 2.8 (0 1P
of hydroxyl piifetrixybengyloamryl groups, sbteas dlenaoyladrd pylitrgienyoyl, seyth as
benzyl, 4-nethoxybenzyl and 2, 4- dinethoxybenzyl, aro roups, such as

|
benzoyl and [©raups. 2a8/acetylcgnd pyakyh - %@mﬁ%foa&bxﬂhy?aww SHEBY| |

-t ol | f anyL. aLkyl t er by t al
0111 a1 k1 ey e BuColED b i ofies, Rt B fheuitl FEP,,
(TIPS), tert-guyf M’Snﬂﬁi@kbtﬁ?dy}'éily( TBEB) ateft-butyidrhbiHysilyy (TBS) and

y

trinmethylsilylethyl, aral silyl groups, such as tert-butyl- diphenylsilyl
(TBDPS), cycitriethyistlyhitdmethydsilylathyls aralleyl§ilyl @seupsasechias teayutypbent yl i dene

scotal ant o Gonr e RASTRORS) oxedReRlAe er S Bptomglte PRMECHY 5
t et r ahydr opyr@eipeniyflileneBRieba X ¥y@ohestyliddiMacetiR! hebylidene acetal,
p-methoxybenzylidene acetal and o,p-dimethoxybenzylidene acetal, acyclic
acetals, such as tetrahydropyranyl (Thp), methoxymethyl (MOM), methoxy-
ethoxymethyl (MEM), benzyloxymethyl (BOM) and methylthiomethyl (MTM).
Particularly preferred hydroxyl protecting groups are benzyl, acetyl, tert-
butyl and TBS.

The liberation of the compounds of the formula | from their functional
derivatives is known from the literature for the protecting group used in
each case (for example T.W. Greene, P.G.M. Wuts, Protective Groups in
Organic Chemistry, 2nd Edn., Wiley, New York 1991 or P.J. Kocienski,
Protecting Groups, 1st Edn., Georg Thieme Verlag, Stuttgart - New York,
1994). Use may also be made here of variants which are known per se, but

are not mentioned here in greater detail.

The groups BOC and O-tert-butyl may, for example, be removed preferen-
tially using TFA in dichloromethane or using approximately 3 to SN HCI in
dioxane at 15-30°C, and the Fmoc group using an approximately 5 to 50%

solution of dimethylamine, diethylamine or piperidine in DMF at 15-30°C.



et hoxynet hyl (MEM, benzyl oxynethyl (BOM and nethyithi omethyl (MM .
Particularly preferred hydroxyl protecting groups are benzyl, acetyl, tert-
butyl amdoiB&323The |iberation of the conpounds of the formeicasdpoingsm t heir
functional derivatives is known fromthg literature for the protecting
group used in each case (for exanple T. G eene, PP.GM Wits, Protective
G oups in Oganic Chemstry, 2nd Edn., WIley, New York 1991 or P.J.

Koci enski, Frhe Aldc groufproamise rek’ed)véfﬂlﬂnder@ﬂ@ ddriditiensVeith agblesmetalgar t -

New York, 1994). Use nmmy al so be nmmade e of variants which are known per
se, but are yﬁ‘ﬁﬁ'ﬂ chiRsafarey @ 2%39&»3{&@Fef&Ef@Qﬂata'Yﬁ'elSd?Eﬁ'& tepRenyly
Otert-butyl Ka@ be renoved preferen- tially using TFA in

di chl or onet hane or uang app ())'(i mately 3 to 5N HO in dioxane at 15-30C,

and the Fnoc group usi ng an approxi rrately 5 to 50% sol ution of

di met hyl am ne, di et hyl am ne or erjdine at , 15-30C. WO 02/ 16323
PCT/ EPO1/ 08514e Stegti ﬁompeengﬁ Bt hedarmpiae: 'étﬁ)\/éﬁ%hé%ﬁ gieganeralbndi t i ons

wi t h nobl e- Mgt cat al yst
is tetraki s(tr| n %Z‘Bkg'n?‘)m&(’g QQ@%%B;& p}%@areﬁi ts)¥f\r{neg'r]é()‘:&.(;éjrrpounds of
the fornul ae Hriov\tn)pél'ﬁld 1 to 6 are generally known. |If they are novel,
however, they can be prepared by nethods known per se. The conpounds of
the formula | can al so be synthesised on a solid phase, the binding to the

R0 is 11 kow o0 cpamPofig PR eslld Mt AR0.E syREIEs By £RaR T 0ot &

term nal funahe®adingtette st phé@é @@rﬁ‘g pldceeaoR YiRig CaseSoigptihegit eri al
and all atonms of the anchor . group a solid phase apart fromthe termnal

functional gr&up Soird®hasenBr '&g'ikﬁm§e QPQi NbiPad op Rf2ol, where Pol is a solid

phase without a terminal functional group. Pol represents the polymeric

support material and all atoms of the anchor group of a solid phase apart
from the terminal functional group. The anchor groups of a solid phase,
also known as linkers, are necessary for binding of the compound to be
functionalised to the solid phase. A review of syntheses on the solid phase
and the solid phases and/or linkers which can be employed for this pur-
pose is given, for example, in Novabiochem - The Combinatorial Chemistry
Catalog, March 99, pages S1-S72.

Particularly suitable solid phases for the synthesis of compounds according
to the invention with R' = OR are solid phases having a hydroxyl group as
terminal functionality, for example Wang resin or polystyrene A OH. Par-
ticularly suitable solid phases for the synthesis of compounds according to
invention with R' = N(R), are solid phases having an amino group as ter-

minal functionality, for example Rink amide resin.

Compounds of the formula Il with R' = OL, where L is Pol or R, and R = H,
are prepared, for example, in accordance with the following reaction
scheme 1, where SG, denotes an amino-protecting group, as described

above.



al so known as |inkers, are necessary for binding of the conpound to be
functionalised to the solid phase. A review of syntheses on the solid phase
and t hewewebies2phases and/ or |inkers which can be enpl oyed PEH/EPA1/ASSHUr -
pose is given, for exanple, in Novabiochgm - The Conbinatorial Chem stry
Cat al og, March 99, pages S1-S72. Particularly suitable solid phases for the
synt hesi s of conpounds according to the invention with RL = OR are solid
phases having a hydroxyl group as termnal functionality, for exanple Wang
resin or polystyrene A OH ,Par- ticularly suitable solid phases for the
synt hesi s ofﬁ%ﬁ%‘@ﬂrﬁf@eﬁﬁ&di ng to invention with RL = N(R)2 are solid
phases having an~am g group as ter- mnal fungtiopality, for exanple R nk
am de resin. Co ds 19f the forrmula Il with where L is Pol or R
and R# H, are pr , for exagﬂ L in accordgnce wWith the foll ow ng
reaction schene 1, eqeeG deno an am no- pr Ni\g@ group, as
described abpve. WO 02/ 12 23 PCTrEPOL/ 08514 - 19 actron schegnme 1. O OH
OCL HH | HO- L T N' SG ®gSitulactivatioh | n-si activation id 1

(RZ)O of the acid 1 (Rz)o

Br Br

+ (R3)p substituted
phenylboronic acid

o

Suzuki conditions

Removal of SG,

Y

The bromophenyl-substituted carboxylic acid 1 is activated in situ by known
methods, for example by reaction with diisopropyicarbodiimide, and
reacted with the alcohol HO-L, where L is as defined above. The subse-
quent coupling of compound 2 to an (R®)-substituted phenylboronic acid
under Suzuki compounds generates the biphenyl derivative 3. The removal
of the protecting group SG, under known conditions liberates a compound

of the formula Il.



f ht eac (R2)0 o + (R3)p substituted phenylboronic acid Suzuki
¢ondi ti ons Renpval of SGT 3 11 The bronophenyl -substituted carboxylic acid
1is aowowaa@dsin situ by known nethods, for exanple by r @aTHEPON0SM4L h

di i sopropyl carbodiimde, and reacted wdgh the alcohol HOL, where L is as
defined above. The subse- quent coupling of conpound 2 to an
(R3)-substituted phenyl boronic acid wunder Suzuki conpounds generates the
bi phenyl der ifet Buzukd regdtor isragdvantagsiouslyecarried ettt Wilty pat@diirscontiatier known
conditions |iberates a c oun the. fogrmula |1, 02/ 16323

ST/ EPOL/ 085 BRSTer 8y HHRIBAKPI PR it BERFaenES O adare: 8P 88 out wi th
pal | adi um conigiMsiumRiFb&HAB! ¥ &Y iredthdiian & saRrithidite, fon ekimphs esence of
a base, such'as potassium carbonate, 1n an inert solvent or solvent

m xture, for RMEpRt &mpsivBiuras bebwgxar Gt andd 5081 preferablydpetwesn,6Q3rasicer abl y
bet ween 60 and  120. The reaction ti dependi ng. on the candi tions used,
i s between a 1%10ev]\7% e rerdtioniiges %ﬁgggggefﬁggg@pgmsggaﬁ%e EFMAati ves
can be pre- i ' STeEPESoPic 46i8 derfaRUES 8hm Yepral | abl e.
The reac- tigﬁ\éﬁ@gﬁyebsg&gwargg\?ée%pgéY 'antgﬁpogrousﬁy Ito tﬁigﬁrret hods ieBrfdi cated in
Suzuki et pared by conventional methods or are commercially available. The reac-

tions can be carried out analogously to the methods indicated in Suzuki et
al., J. Am. Chem. Soc. 1989, 111, 314 ff. and in Suzuki et al. Chem. Rev.
1995, 95, 2457 ff.

The invention also relates to the reactive intermediates of the formula Ill

O—(CH,)—Y
HO ( 2)m
i
4

in which

Y is Het',

Het' is 2-iminopyridin-1-yl,

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

m is1, 2, 3or4,

and their salts and solvates.
The reactive intermediates of the formula il according to Claim 6, as

defined above, can be prepared, for example, in accordance with reaction

scheme 2 below, where A in the formulae 3 to 6 is as defined above.



al., J. Am Chem Soc. 1989, 111, 314 ff. and in Suzuki et al. Chem Rev.
1995, 95, 2457 ff. The invention also relates to the reactive internediates
of thewoorwdzas| 1l HO O- (CH2)mY IIl in which Y is Het', PEYT/EP)IB08514
2-imnopyridin-1-yl, R4 is H A Hal, Ng,_ OR NR2 CN COR SO03R SO02R,
NHC(OA or SR misl,2,30r4, and their salts and sol vates. The reactive
I nternmedi ates of the fornula Il according to aim6, as defined above,
can be prepaRagctiborscbemep?e, in accordance with reaction schene 2 bel ow,
where Ain the formulae 3 to 6 is ﬁicgsfhned above. WO 02/16323
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O (CHR)mBr F E OH AG O-(CH,),-Br
Base
O 0]
4 5
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. L 0
+ 2,2, 2-trifluoro-N-pyridin-
2-ylacetamide . N
Base
AO O-(CH,),—N \
0]
6
H\
. NS
Base \
HO -(CH,),—N
0]

The hydroxybenzoate of the formula 4 is reacted with the dibromo com-
pound Br-(CH,)n-Br, where m is as defined in Claim 6, in the presence of a
base under known reaction conditions for nucleophilic substitution. The
subsequent reaction with 2,2, 2-trifluoropyridin-2-ylacetamide in the pres-
ence of a base followed by saponification under reaction conditions known
to the person skilled in the art produces the reactive intermediates of the
formula 11l according to the invention in which Y is Het', and Het' is

2-iminopyridin-1-yl.

Preferred compounds of the formula 1l according to Claim 6 are the com-

pounds

a) 4-[2-(2-imino-2H-pyridin-1-yl)ethoxy]benzoic acid and
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uoro-N-pyridin OF 2-ylacetam de N Base AO 0-(CH2)m N -

H N Base HO O (CH2)m N |1l The hydroxybenzoate of the formula 4 is

r eact edygiobfigdzhe di brono com pound Br-(CH2) m Br,
Claim6, in the presence of a base und

nucl eophilic

2,2,2-trifluoropyridin-2-ylacetam de in the pres-

substitution. The subsequen?t reaction with
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wher e m peTaEPOOEssINed i n
known reaction conditions for

ence of a base foll owed

by saponi f i cadt)idB2-(2rmeinor2heyridin-tohethaxyternzowmacidt o t he person skilled in
the art produces the reactive internediates of the fornmula Il according
fon in which Yis Het', and Het' is 2-imnopyridin-1 -yl.
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F% éc?helrhé 2under standard conditions. The conpounds of

e prepared as

Compounds of the formula IV are obtained by peptide-analogous coupling
of a compound of the formula Il with a corresponding Q-substituted benzoic
acid under standard conditions, where Q is Cl, Br or a reactive esterified

OH group.

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

The coupling reaction is preferably carried out in the presence of a
dehydrating agent, for example a carbodiimide, such as dicyclohexyl-
carbodiimide (DCC), N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (EDC) or diisopropylcarbodiimide (DIC), furthermore, for
example, propanephosphonic anhydride (cf. Angew. Chem. 1980, 92, 129),
diphenylphosphoryl azide or 2-ethoxy-N-ethoxycarbonyl-1,2-dihydroquino-
line, in an inert solvent, for example a halogenated hydrocarbon, such as
dichloromethane, an ether, such as tetrahydrofuran or dioxane, an amide,
such as DMF or dimethylacetamide, a nitrile, such as acetonitrile, in
dimethyl sulfoxide or in the presence of this solvent, at temperatures
between about —10 and 40°, preferably between 0 and 30°. The reaction
time, depending on the conditions used, is between a few minutes and
several days.

It has proven particularly advantageous to add the coupling reagent TBTU
(O-(benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium tetrafluoroborate) or O-

(benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium hexafluorophosphate,



I n reaction scheme 2. Conpounds of the fornula IV are obtained by

pepti de-anal ogous coupling of a conmpound of the forrmula Il with a

corr espwodings2® substituted benzoic acid under standard ceuodvERoonssi4 wher e
Qis d, Br or areactive esterified roup. Conventional nethods of
pepti de synthesis are described, for exarrpl e, in Houben-Wyl, 1.c., Volune
15/ 11, 1974, pages 1 to 806. The coupling reaction is preferably carried
out in the prsisesrethefprasedehpiione ohthesgesampdundseordyslightracamisatiani de,
such as di cycl ohexyl - carbodi j

N- (3- di met hyl @FRURDBRE HY GYIRIoXK %P@&E&E’%ﬂ?"%oa@edhydrochl oride (EDC) or

di i sopropyl carbodiimde (DIC), furthernore, for exanple, propanephosphonic
anhydride (cf. Angew. Chem 1980, 92, 129), diphenyl phosphoryl azide or

2- et hoxy- N- et Insteycicdflsmmypounds-afithg doroculanib- it |s aieo possible tonemplagol vent, for
exanpl e a hagggenated h{drocarbon such as dichl oronet hane, an ether, such

as tetrahydr vahives of thstanmula Hi, 4ok %P@mp@lﬂzﬂrea@d[ﬁie%Fam%{'%W'Qch am de,
]
of "thi s sol veararttydiEREt ididele hmehiERl v sy afabie B ECence

of this solven er pretferably

between 0 andesiér. H’é@dmwoﬂh@typblfmactdmmnmmlge@arbd)@rl goup initppisalised, is
between a few m nutes and several days. It has %reoven 8art|cul arly
advant ageous 2@ylatipn E%“@Bﬁb‘lai"ﬁé’eﬁé‘éﬁsﬁf'bﬂwthe{ [3Ere der Pé%’BPLel'nyl) N, N,

N , N -tetrameghy t Ph
Cbenzot +i noo R Ed | Sdtr 4O HDBEANey Rictnaden der organischen
02/16323 PCT/ ERéInt& ods 48 Grgaake Cherhiserypr@senmgcthiemeoveriag, Stuetgart).

conpounds only slight racem sation occurs and no cytotoxic by-products are
formed. | nst eAetivated eaissS RS agvantagepdsniPrned in sity, Tosexampledysadditiant o
enpl oy of HOBLt (1-hydroxybenzotriazole) or N-hydroxysuccinimide.

The reaction is generally carried out in an inert solvent; if a carboxylic acid
halide is used, it is carried out in the presence of an acid-binding agent,
preferably an organic base, such as triethylamine, dimethylaniline, pyridine

or quinoline.

The addition of an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or of another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may also be

favourable.

Reaction conditions for nucleophilic substitutions, for example for reaction
of a compound IV with a compound of the formula V, are adequately known
to the person skilled in the art (Ref. Organikum [Practical Organic
Chemistry], 17th Edition, Deutscher Verlag fur Wissenschaften, Berlin,
1988).

A base of the formula | can be converted into the associated acid-addition

salt using an acid, for example by reaction of equivalent amounts of the



derivatives of the formula I'll, for exanple a pre-activated carboxylic
acid, or a carboxylic acid halide, a symmetrical or m xed anhydride or an
active weskAatizResi dues of this type for activation of the pcarkrpoxyssigroup
in typical acylation reactions have bee%jbdescri bed in the literature (for
exanple in the standard works, such as uben- Wyl , Met hoden der

organi schen Chem e [ Methods of Organic Chem stry], Georg-Thi ene-Verl ag,
Stuttgart). besd arad the acitién andnert sohvent syebled gthoohdallowed by evapor

exanpl e by addition _of HOBt (1-hydroxybenzotriazol r . :
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al kali or al kaline-earth netal h droxi de, carbonate or . bicarbonate or of
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adequately known to the person skilled in the art (Ref. Organi kum
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into the ass on sa NREECH & or “exarnple
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and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitadiethykgetic acid, malosiq acidt swclrac@md rP"iﬁ&h@ aeig, fymariegsid, whi ch

|g|n\(;(rag aglh%:lsiag: rgagle?g lalc?é, ?acc(l‘fi%patc%),ltgrtgﬁclz ta%id Lf% acn& cntSncpaOc%& gqluce,or]iig a'é?oe,
ascorbic acid, nicotinic acid, isonicotinic acid, methane- or ethanesulfonic
acid, benzenesulfonic acid, trimethoxybenzoic acid, adamantanecarboxylic
acid, p-toluenesulfonic acid, glycolic acid, embonic acid, chlorophenoxy-
acetic acid, aspartic acid, glutamic acid, proline, glyoxylic acid, palmitic
acid, para-chlorophenoxyisobutyric acid, cyclohexanecarboxylic acid,
glucose 1-phosphate, naphthalenemono- and -disulfonic acids or lauryl-
sulfuric acid. Salts with physiologically unacceptable acids, for example
picrates, can be used to isolate and/or purify the compounds of the formula
I
On the other hand, compounds of the formula | can be converted into the
corresponding metal salts, in particular alkali metal salts or alkaline earth
metal salts, or into the corresponding ammonium salts, using bases (for
example sodium hydroxide, potassium hydroxide, sodium carbonate or

potassium carbonate).

The invention also relates to the compounds of the formula | according to
Claim 1 and their physiologically acceptable salts or solvates as medica-

ment active ingredients.



for exanple sulfuric acid, sulfurous acid, dithionic acid, nitric acid,
hydro- halic acids, such as hydrochloric acid or hydrobrom c acid,
phosphowpm2/16328ds, such as, for exanple, orthophosphoric a®Ca/EPOUDPESA#i C
acid, further- nore organic acids, in pygdicular aliphatic, alicyclic,
aral i phatic, aromatic or heterocyclic nonobasic or pol ybasic carboxylic,
sulfonic or sulfuric acids, for exanple formc acid, acetic acid,

propi oni ¢ acithe meeation furthiérdiore celates to cempaundieeiiheiformuliad, adserditgcanoi ¢

S g oo YA i iP5t SRR A5 e By
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benzenesul foni c acid, trinethoxybenzoic acid, adamantanecarboxylic acid,

-tol uenesul fonic aci.d, glycolic acid, enboni.c i d, chlorophenoxy- acetic
b o oot | TR iventig o feleisg 1d e parpronos of e orilss | SECEaR o o
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pi crates, can be used to isolate and/or purify the conpounds of the formul a
1. On the other hand, conpounds of the fornmula | can be converted into the
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form here together with at least one solid, liquid and/or semi-liquid excipi-

ent or assistant and, if desired, in combination with one or more further

active ingredients.

These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical administra-
tion and do not react with the novel compounds, for example water, vege-
table oils, benzy! alcohols, alkylene glycols, polyethylene glycols, 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 par-
enteral 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

sterilised and/or comprise assistants, such as lubricants, preservatives,



The invention furthernore relates to conmpounds of the fornula | according
to daim1l and their physiologically acceptable salts or solvates as

i nt egriwo onkd2Bi tors. The invention also relates to the corouErs0ssi4t he
formula | according to Caim1 and theig, physiologically acceptable salts
or solvates for use in conbating illnesSes. The invention furthernore

rel ates to pharnaceutical preparations conpris- ing at |east one conpound
of the fornulstabilised/and/ar whitsigoagerits adrhylsifiers peaitsdbt masdifyingdhesol vat e

t hereof prepared, in particular, non- chem cal neth- ods. The c?rrpounds

b
of the for mul@Moticpressurs, HyEet SPH%/@n‘a‘e%Lﬁyteéb VRIS AN/0T B PITAY Ot oget her
with at | east o P I TR N e TRY Lblk.- ent or assistant
and, if desi rfg@ﬁslr %8{%&1 nlg'rr]%ﬂég% \%5} %&gnr{gso@rn en%?gb%u\?m@g' active
i ngredi ents. Atesdmipistesiont aoas intalation spay, dss pessibentenise sprapsimn or
veterinary nedicine. Suitable excipients are organi c or i,norgani

subst apcels W(erVB'ﬁh the active ingspeiendis @iffiesdissqlyed OpRFRANKIES, g3 Pr ﬁé? er ?I
ol e. aat o908 5RIRpUBNEGatt A6 ckifible GO br EfrBTbomBipRnds: 1 or

pol yet hyl ene Dhe aolive irgrediendis advantagsaiisty used herenie, miveorisdy forad,és, such

as | actose or starch, magnesium stearate, talc, Vaseline, Suitable for
oral adni ni stwhichsiasgarane eimpeg edditicaal physigipaically greertableosplvente dpdkt s,

B S e o S TH LT A

adm ni stratio I es, sul't ar- _entera m nistrati on

are sol uti onsyittisd ardedl sbriviehlions! ingalees!s sol utions, furthernore
suspensi ons, enulsions or inplants, and suitable for topical application

are ointnents, creans or powders. The novel conpounds can also be

| yophi | i sed the result hili for e | he

preparation gﬂq? ﬁPﬁ‘&f’P@ﬁsSfﬁ%ﬁﬁ%ﬁLéa’iﬁéﬁaﬁgﬁPQﬁ%‘fﬁ%%P@ﬁ%gé' y be

sterilised angy silvae8Riandse ased at aitegrin Sti6ibitas ihUReé icobatingRTfAfRIsat] ves,
in particular thromboses, cardiac infarction, coronary heart diseases,

arteriosclerosis, tumours, osteoporosis, inflammations and infections.

The compounds of the formuta | according to Claim 1 and/or their physio-
logically acceptable salts are also used in pathological processes which
are maintained or propagated by angiogenesis, in particular in tumours,

restenoses, diabetic retinopathy, or rheumatoid arthritis.

The substances according to the invention are generally administered
analogously to other known commercially available peptides, but in parti-
cular analogously to the compounds described in WO 95/32710, preferably
in doses of from about 0.05 to 500 mg, in particular from 0.5 to 100 mg, per
dosage unit. The daily dose is preferably from about 0.01 to 2 mg/kg of
body weight. However, the specific dose for each patient depends on a
wide variety of factors, for example on the efficacy of the specific com-
pound employed, on the age, body weight, general state of health, sex, on

the diet, on the time and method of administration, on the rate of excretion,



WO 02/ 16323 PCT/ EP01/ 08514 -26 stabilisers and/or wetting agents,

emul sifiers, salts for nodifying the osnotic pressure, buffer substances,
dyes, fweweméxmsand/or a plurality of further active ingredCEFRPOI/OE5S
exanpl e one or nore vitamns. For adm nisiration as an inhalation spray, it
I's possible to use sprays in which the active ingredient is either

di ssol ved or suspended in a propellant gas or propellant gas m xture (for
exanpl e CO2 anedibhment tomboationars) seveTthye ofithe particulgr dinesstto iwhich the

advant ageously used here in mcronissed form .in _which case one or nore
addi ti onal pHE]lg‘FEIﬂycﬁﬁ i b’aﬁﬁf}}%f S‘HFE”@&P{}@H%F’WQ?re e present, for exanple
et hanol . I nhal ation solutions can be admnistered wth the aid of
conventional inhalers. The conpounds of the formula I and their
physi ol ogi cal Fyrtteeroepe athlecaapaundsof the formuwa | can bseusacbds idegnimegri n
inhibitors in the combating of il|lnesses, ip particular thro es,
cardi ac inf aﬂtﬂanéﬁf\fog&eﬂ&%ycmp% CQ!PEE‘észE?H@?W f@?@&’&%@%fgggﬁ urs,
oSt eopor 0si S, 4/l W .and i nfections. The conpounds of the formula I
according to p&rglfc%ﬂ anwgémﬁﬂei r physio- logically acceptable salts are
al so used i n [pahizahethiodathepligares; s es awdunudourat &f threifatrailaddiscrovaterplygat ed by
angi ogenesis, in particular in tunours, restenoses, Qi abetic t i nopat hy,
t

;
or rheumat oi CAeF 1Q A POIYMRYIG BYRRATH K@ aBehel; THRCHeN. ﬂ%eﬁ“?m@ﬁttﬁ@r?aé‘re
general ly adr@&ﬁép&rpd anal ogously to ot her known conmmercial ly avail abl e
peptides, but i artr- cular analogously to the conmpounds described in WO
95/ 32710, preferably in doses of fromabout 0.05 to 500 ng, in particular

from0.5 to 100 ng, per dosage unit. The daily dose is ,prel{aera |y . from
about 0.01 toSlQ'tf;%¢ RQIVERETi G BRPRE MatkerialpigiR irie POYMErieRAUIMIRNAsES NG each
pati ent depe | VT : f (o} nanal h fficacy
of the speci P‘?‘?féc}%%ﬁ' I’%&Jﬁﬁhlﬁﬁﬁir%éérggg 6@&%% "3‘8&‘{” 'bo‘%ﬁ\%gi ﬁﬁwsgéﬁgfa| state
of health, sexxanwle crosslinked polysugars, such as cellulose, sepharose or

Sephadex®, acrylamides, polyethylene glycol-based polymers or Tentakel®

polymers.

The materials for affinity chromatography for integrin purification are pre-
pared under conditions as are usual and known per se for the condensa-

tion of amino acids.

The compounds of the formula | have one or more centres of chirality and
can therefore exist in racemic or optically active form. Racemates obtained
can be resolved into the enantiomers mechanically or chemically by meth-
ods known per se. Diastereomers are preferably formed from the racemic
mixture by reaction with an optically active resolving agent. Examples of
suitable resolving agents are optically active acids, such as the D and L
forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic
acid, malic acid, lactic acid, and the various optically active camphor-
sulfonic acids, such as p-camphorsulfonic acid. Resolution of the enanti-

omers with the aid of a column filled with an optically active resolving agent



the diet, on the tine and nethod of adm nistration, on the rate of
excretion, WO 02/16323 PCT/ EPQO /05514 -27 medi canent conbi nati on and
severitwoaknsde particular illness to which the therapy aporiErs1/08514
Parenteral adm nistration is preferred. Jurthernore, the conpounds of the
formula | can be used as integrin |ligands for the production of colums
for affinity chromatography for the purification of integrins. In this
met hod, the [(faraex@ampleainirobenpayplkenfiglybiae) o alsbadvantageoosabm exam-
coupled to a polyneric support. via.an anchor fynction, for exanple the car-
boxyl group. F%ﬁi é‘b’?%ta}?fﬁ gﬁ’@ﬂibs%ﬂﬂ’ﬁbiﬁo exXaneiserEgRandlfe pol yreric solid
phases havi Naodh e ek LxBMORNE oIRnERERs gesi g gat are knoun in pepti de
ssl'1 nked poly

chem stry, for exanple cro sugars, such as cellul ose,
sepharose or SephadexR, acryl am des, polyethyl ene glycol -based pol ynmers or

Tentakei R polyners. The materigls for affinity chromatography for integrin
purification '&éeOfpﬁ%‘-rS%é@oP‘?ﬁ%@? te Eﬁ'f‘i%ﬁ‘?'&a}éa%“@ Q@Uagu'a&ﬁjgﬁ(tﬁ‘@vm per se
for the cond s f ) ' ng@ - have
one or nore ?gn lr”easI %th%hrpr@mc{agy&%ﬁﬁseg%%y %erye or §t6é£{|r%g§ n?artléﬁéllgleéﬂlln@ %‘1] or
optical |y actareealfezdy opgfaatiyattige obt ai ned can be resolved into the

enantioners nechanically or chemcally by neth- ods known per se.
Di astereoners are preferably formed fromthe racem c mxture by reaction

wLh an opti cablye 854 b STOENIIaRAE e BIBARASE M ineibAME oiGR0L Vi 1

agents are optica I'Ve acl ds, sucC S orns artaric

aci d, di acet yples icanientisrial wortkupn amedrisathbrif Secsbistry, Wedelsi addertifd, nalic
acid, lactic acid, and the various optically active canphor- sulfonic
aci ds, such 23eqessanpislepsnningrn theceenstiteion ofttherensk prosick HagpH is

adjusted to a value between 2 and 10, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel, by preparative HPLC and/or by crystallisa-

tion. The purified compounds are, if desired, freeze-dried.

RT = retention time (in minutes) in the case of HPLC in the following sys-
tems:

Column: Lichrosorb RP Select B 250 x 4 mm?>.

The eluents used are gradients of acetonitrile (B) with 0.08% of TFA
(trifluoroacetic acid) and water (A) with 0.1% of TFA. The gradient is indi-
cated in per cent by volume of acetonitrile.

Preferred gradient: linear, t = 0 min, A:B = 80:20, t = 15 min, A:B = 0:100
(t = time).

Gradient (steep): lineart =0, A:B =80:20, t = 5-15min A:B = 0:100
Detection at 254 nm.

The compounds purified by preparative HPLC are isolated as trifiuoro-

acetates.



oners with the aid of a colum filled with an optically active resol ving
agent WO 02/ 16323 PCT/ EP01/ 08514 -28 (for exanple

di ni t r owermznyd2phenyl gl ycine) is al so advantageous; an examPCIVEPODHSSA4
suitable eluent is a mxture of hexane/igppropanol/ acetonitrile, for
exanple in the volume ratio 82:15:3. It Is of course also possible to
obtain optically active conpounds of the fornula | by the nethods

descri bed abdVieshgpectrametsy &MS) by meanrs 0bF ABWfashAtam BomhasdangnbpMTal | y
active. Abov g are given in C. In the foll ow ng
exam ples, " veRM ma’l @Wﬁoungg Mr@ that, if necessary, water is
added, if necessary, depending on the constitution of the end product, the

pHis adjusted to a value between 2 and 10, the m xture is extracted with
et hyl acet atlexampléi hI oronet hane, the phases are separated, the organic

phase is dri ove m sulf and eva d t uct is
purified by @ﬂrom& cgfjpcﬁggogm%y W@Q‘qb’é‘lde @&E avg?' and/or
crystallisa- aﬁa%pJ{) RiHe Aicsd ARQEBOAHdﬁoaH%1 ubom'drs%ddBHQSZaes&ui ed RT
:retentlontlrre(ln nutes e case of HPLC in'the follow ng sys-

tems: Col um:tidn ofhthdq bf :IRIP4 Se@mophéhﬂﬁ@-tertbutnﬁycaﬁen;dhummwopmcb are

radi ents of acetonjtril h 0. 08% f TFE trif or etic acid) and
Seror Uy wi dog Tty of M aimetTirimemids. ancL1pd maghalimed wieriiasn: by

vol ure of aczﬁgm.ﬁ%@@@ﬁr&&g@e ?‘hé%&@ on Ilnll){fgl{@é s %tnrredoat%ﬂm t'%n%3 = 80: 20,

t:15mn, me adi ent I'i near 0, AB =
80:20, t = 5- ;ﬂé‘ratureﬁoﬂzhﬁuﬂs}ﬁnd Mreﬁltered IheZésﬁnriswaEheddmeumels purified
b re aratlve HP re isol ated_as
Yy PTep with 1%8 6‘ of ead ?1 6} I&F dlCﬁ’\ oromethane and diethyl ether and dried,
giving the resin-bound compound “AB”, where Pol denotes the solid phase

polystyrene A OH without the functional OH group.

0] O—Pol

\{% A

N

Br

(2) 250 mg of tetrakis(triphenylphosphine)palladium(0) and 1.7 g of 4-
chlorophenylboronic acid are added to a suspension of 5 g of the com-
pound “AB” in 40 g of ethylene glycol dimethyl ether under an inert-gas
atmosphere. The mixture is heated at the boiling point for 12 hours. After
the reaction mixture has cooled, 100 ml of a 25% ammonium acetate solu-
tion are added, and the resin is filtered off. The resin is subsequently
washed with 20 ml of each of the following solvents or acids: twice with
dimethoxyethane (DME), once with water, once with 0.2 N hydrochloric

acid, twice with DME, twice with dichloromethane and twice with methanol,



acetates. WD 02/16323 PCT/ EPO1/ 08514 -29 Mass spectronetry (MsS) by neans
of FAB (Fast Atom Bonbardnent): Ms- FAB (MtH)+, El (Mt) or ESI (MtH) +.
Exanpl ewd:0244d3234. 2 g of diisopropyl carbodiimde (D C) and PETAEPGI/e514 he
solid phase polystyrene A OH (Rapp, ArtzgNo. HA 1 400 00) are added to a
solu- tion of 11.4 g of

3-(4-bronophenyl ) -3-tert-butoxycarbonyl am nopropionic acid inl00 m of

N, N- di net hyl fgivingmesie;baumt! 3-9ért-bytaiycarbartytgrhime-3d4’-ghioiabiphenybdar) are
added. The reaction mxture (s stirred at roomtem perature for 12 hours
and then fil tyé}péeplowweacﬂasﬁﬁ is washed three tines with 150 nl of each of
DVF, dichl oronet hane and di ethyl ether and dried, giving the resin-bound
conmpound "AB", where Pol denotes the solid phase polystyrene A CH without
the functional OH group. ABQR) £56Pel of

tetraki s(triphenyl phosphi ne) palfl adi um(0) and 1.7 g of 4-

chl orophenyl boroni c acid are added yjjo auspension of 5 g of the com pound
"AB" in 40 g of ethylene glycol tnet et her under an inert-gas

at nosphere. The m xture is heated at the@ ing poiBfe for 12 hours. After
the reaction mxture has cool ed 30 nm of \a 25% ammoni um acet at e sol u-
tion are added, and the resin i tered off. The resin is subsequently
washed with 20 ml of each of the foflowing solvents or acids: twice with
di met hoxyet hane (DVE), once with Wwater, once with 0.2 N hydrochloric acid,
twice with DVME, twice with dichl gfonethane and twi ce with nmethanol, WO
02/ 16323 PCT/ EPOL/ 08514 -30 gig@rngyresin-bound

3-tert-but oxycarbonyl am no- 3- ( or obi phenyl - 4-

Cl

(3) 3 ml of diethyl azodicarboxylate are added under inert-gas condi-
tions to a solution of 3 g of methyl 3-hydroxybenzoate, 3 g of 2-(3-
hydroxypropylamino)pyridine N-oxide and 5.8 g of triphenylphosphine in
100 ml of dimethylformamide. The solution is stirred at room temperature
for 60 hours. The solvent is subsequently distilled off, and the mixture is
subjected to conventional work-up, giving methy! 3-[3-(1-oxopyridin-2-yl-
amino)propoxylbenzoate. HPLC: RT : 3.16 min (column Purospher Star
RP-18e, 55mm x 4mm; gradient: lineart =0, A:B =80:20,t=6 min, AB =
0:100. MS(ESI): (M+H)": 331.

(4) 2 g of phosphorus trichloride are added to a solution of 1.7 g of
methyl 3-[3-(1-hydroxypyridin-3-ylamino)propoxy]benzoate in 50 ml of
chloroform, and the solution is refluxed for 3 hours. Conventional work-up
gives methyl 3-[3-(pyridin-2-ylamino)propoxy]benzoate. HPLC: RT =

9.63 min (steep gradient) MS(El): M": 314.

(%) 6 ml of 1N KOH are added to a solution of 0.8 g of methyl 3-[3-
(pyridin-2-ylamino)propoxylbenzoate in 20 mi of 1,4-dioxane, and the mix-

ture is stirred at room temperature for 12 hours. The solution is subse-



yl)propionic acid "BC'. BC A (3) 3 m of diethyl azodicarboxylate are
added under inert-gas condi- tions to a solution of 3 g of nethyl

3- hydr oxplengnate, 3 g of 2-(3- hydroxypropyl am no) pyri di n@CEpRi/ess1and 5. 8
g of triphenyl phosphine in 100 m of diggethylfornanide. The solution is
stirred at roomtenperature for 60 hours. The solvent is subsequently
distilled off, and the m xture is subjected to conventional work-up,

gi vi ng net hqul@rﬁlsqcidiﬁﬁd)wiﬁgd'iwfeclybpicanidm@sblpiegquﬁémﬁétIOWLC: RT :

0 A B = 50; APTRUR: GIRG - gryiaibinoiRepery e ka R 38 002 70"

phosphor us tr S f 3 [3
- hydr oxypyrl g?ﬁtﬂg] no ?)l%g(gggy )ggggogtb*egél %nlcg 99166 (Még%kl’(()gg?@?m and

solution is rMS(EﬁIE)d(M-dﬂ) 328purs. Conventional wor k up gives nethyl
3-[3-(pyridin-2-yl am no) propoxy] benzoate. HPLC. RT = 9.63 mn (steep
gradient) MS(El): Mt: 314. (5) 6 m of 1 N KOH are added to a sol ution of
0.8 g of et 3-[ I 8atiBnig Pf

1, 4- di oxane, %kd ch?‘ml Bf()wf{uﬁlrr%&g%sﬂ ?%Bg@é’@g%ﬁéﬁg er'a?ure 0@12 hours.
The sol ution the selid phad® BL’ 116 228| H@ichkBEAMeBahe, and the miente is stiriat f i ed

5713y i ios SR RO aR e BN Dlpsartie e rednia )
acetat e (100%)d Ju Gl 3 6roriGhafl MRAEKISGEEMly mlEFBh 10 IV

287. (6) 2 uoroacetic acrad are a uspensi on of 250
of t hg sol i cbfpjim%thylfBﬁ?n’ amide (DMFOf 0.di ¢ bf DIONEYufBe]3-@yddirh2-yiamino)e i s
stirre

of
(1
t he

propoxy]benzoic acid and 20 mg of DMAP are added to this suspension,
and the mixture is stirred for 4-5 hours. The residue is filtered off and
washed with DMF, dichloromethane and methanol, giving resin-bound 3-
(4'-chlorobiphenyl-4-yl)-3-{3-[3-(pyridin-2-ylamino)propoxy]benzoylamino}-
propionic acid "CD";

0 O—Pol

N O

okozal
0]

Cl

CD

For removal, 0.5 ml of 4N NaOH, 1 ml of methanol and 4 mi of dioxane are
added to the resin “CD". The removal solution is neutralised and subjected
to conventional work-up, giving 3-(4'-chlorobiphenyl-4-y1)-3-{3-[3-(pyridin-2-

ylamino)propoxy]benzoylamino}propionic acid.



for 30 mnutes in order to renove the am no-protecting group. The resin is
filtered, washed with dichl oronethane and subsequently mxed with 10 m  of
di mret hywboaagsssde (DMF). 0.4 g of DIC, 1 g of 3-[3-(pyridi pcayprosanssip) -
propoxy] benzoic acid and 20 ng of DVAP afse added to this suspension, and
the mxture is stirred for 4-5 hours. The residue is filtered off and
washed wi th DMF, dichl oronet hane and net hanol, giving resin-bound 3-

(4' -chl or obi ﬁh@pyakatmeyIHPLG di%es 3-(@pghlochbipRenyat+y {3~ pyyidreBady | am no} -

propionic acid ' ;. CD O For remval AN Na of . met hanol
and 4 nl of oﬁrama.@rogpéy]bsaa@dam ﬁ@)m@@wowttﬂﬂuomcqteﬁ%ﬁiﬁ %émm on is
neutral i sed q\”gj ég340 conventional work-up, giving
3(4-chlorob|p enyI tI@I)- -{3-[3-(pyridin-2-

yl am no) propoxy] benzoyl am no} propi oni ¢ acid. WO 02/16323 PCT/ EP01/ 08514
-32 Preparative HPLC gi ves
3- (4" -chl or obfEXHBRRI2:4- y| ) - 3-{ 3-[ 3- (pyrldln 2-yl -

A oLt PO ARSRERN T BSLHAR IO RR) T sblaEaRegi <t KT 10.8 min

ous , the resin "AB" is

reacted with 2au6iomfe@plwnahlb@dmnaﬁdmbde@mhtrwbmQt{er(bysldwszlammo
3-[3-(pyridin-2-ylam no)- propoxy] benzoic acid

3-(2' -fl uoromrpn@hx/]benzglp)acs:l {gawpgﬁtwluarqblrzhgmﬁ#yl ~{3-[3-(pyridin-2-y!-

200 B OO R BRIl A o1 Ve HPLC 01 ves

amn nO)DFODOXW@EZéMeaHPUG} €9 BA2I-flud@bibHer i-|4 -83eqBabgridin2-4P. 2 m n,
FAB- M5 514. Anal o ou%l y t(c)( Exarrpb(ib yt h;&q{ ei{lﬁ[ a(bg IS -rlleact ed with
amino)propoxy]benzoylamino}propionic aCId trifluoroacetate, RT 10.2 min,

FAB-MS (M+H)* 514.

Analogously to Example 1, the resin “AB” is reacted with
3-chlorophenylboronic acid and subsequently with 3-[3-(pyridin-2-yl-
amino)propoxylbenzoic acid, giving 3-(3'-chlorobiphenyl-4-yl)-3-{3-[3-
(pyridin-2-ylamino)propoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(3'-chlorobiphenyl-4-yl)-3-{3-[3-(pyridin-2-yl-
amino)propoxy]benzoylamino}propionic acid trifluoroacetate, RT 10.75 min,
FAB-MS (M+H)" 531.

Analogously to Example 1, the resin “AB” is reacted with
3-fluorophenyliboronic acid and subsequently with 3-[3-(pyridin-2-yi-
amino)propoxylbenzoic acid, giving 3-(3'-fluorobiphenyl-4-yi)-3-{3-[3-
(pyridin-2-ylamino)-propoxy]benzoyilamino}propionic acid.

Preparative HPLC gives 3-(3'-fluorobiphenyl-4-yl)-3-{3-[3-(pyridin-2-yI-
amino)propoxy]benzoylamino}propionic acid trifluoroacetate, RT 10.27 min,
FAB-MS (M+H)" 514.

Example 3:
Analogously to Example 1, the resin “AB” is reacted with



3-chl orophenyl boroni c acid and subsequently with 3-[3-(pyridin-2-yl-

am no) propoxy] benzoi ¢ acid, giving 3-(3'-chl orobi phenyl -4-yl)-3-{3-[ 3-

(pyri diwod2ubks81 no) pr opoxy] benzoyl am no} propi oni ¢ aci d. Pr egaysiohnss1HPLC

gi ves 3-(3'-chlorobiphenyl -4-yl)-3-{3-[3:;{pyridin-2-yl-

am no) pr opoxy] benzoyl am no} propionic aci@ trifluoroacetate, RT 10.75 mn,
FAB- M5 (MtH) + 531. Anal ogously to Exanple 1, the resin "AB" is reacted with
3- f 1 uor opheny3-ioomphengtbiotiomio aicid ase gubseduentlyt it 4{[3- (pwdlheﬂ-ma;?nmb)

am no) pr opoxy] ben20| c acid, Cgl ving 3-(3' -fluorobjphen

(pyridin-2- y| RIRPRYYIbBRZYE AF %QWPQ@W%?%L&%Y %Eéa%@r%1 Wrrgﬁﬁtr'%ﬂ P(/e HPLC

gives 3-(3' -f _

am no) pr opoxy +ger¥§g Wg%)b}elhrz ég?eo‘ﬁl-té:%a({csghd\; @%’fﬂbg?[%éﬁéé?)gty ”dlqslNl%(%e? m n,
FAB- M5 ( MrH) +arid feadtisanatre ﬁospﬁbﬁh@ﬂmméﬂdé an&ExOm], giving BHG'-flasior "AB" is
reacted with WD 02/16323 PCT/ EPO1/ 08514 -33 3-fl uorophenyl boronic acid and

subsequent | y Riphanyl=4-3)G{A-[3H{meriginLatamine)pinssslbereeniaaiao EPRIODN S epar ed
anal ogously t gxanpl e 1 by reaction of nmethyl 4-hydroxybenzoate with
2- (3- hydr oxyp k) yl ami no) pyridi ne N-oxide and reaction w th phosphorus

trichloride apg ve ElPM v@s B 3-flutk@biphenyl-4- yI}-3—{4 13- (Pyrldln-2-yl-
bi phenyl - 4-yl) - g - yri d| n- 2-yl am no) pr opoxy]| benzoyl am nog)propl oni c
aci d. Prepar 22Min® pnquxg]p bgazoylamino}propionic acid trif uoroacetate RT 10.45 min,

3-(3" -fluoro € {4-[3-(pyridin-2-yl-
am no) pr opox%‘géﬁ\%ﬂvﬁrﬁ,ng’}%ropi onic acid trifluoroacet at e, RT 10.45 m n,
FAB- M5 (M+H) + 514. Anal ogously to Exanple 1, the resin "AB" is reacted with

2-fl uorophenyl boronic acid and subsequently with 4-[3-(pyridin-2-ylam no)-
Analogously to Example 1, the resin "AB" is reacted with

2-fluorophenylboronic acid and subsequently with 4-[3-(pyridin-2-ylamino)-
propoxy]benzoic acid, giving 3-(2'-fluorobiphenyl-4-yl)-3-{4-[3-(pyridin-2-yI-
amino)propoxylbenzoylamino}propionic acid.

Preparative HPLC gives 3-(2'-fluorobiphenyi-4-yl)-3-{4-[3-(pyridin-2-yI-
amino)propoxylbenzoylamino}propionic acid trifluoroacetate, RT 9.95 min,
FAB-MS (M+H)" 514.

Example 4:
Analogously to Example 1, the resin "DE" (prepared by reaction of 3-(3-

bromophenyl)-3-tert-butoxycarbonylaminopropionic acid with the solid
phase polystyrene A OH (Rapp, Art. No. HA 1 400 00)]

0] O—Pol
\<O
o—é DE

is reacted with 3-fluorophenylboronic acid and subsequently with 4-[3-

N

Br

(pyridin-2-ylamino)propoxy]benzoic acid, giving 3-(3'-fluorobiphenyl-3-yl)-3-

{4-[3-(pyridin-2-ylamino)propoxy]benzoylamino}propionic acid.



pr opoxy] benzoi ¢ acid, giving
3-(2'-fluorobi phenyl -4-yl)-3-{4-[3-(pyridin-2-yl-

am no) pwogienzoyl am no} propi oni c acid. Preparative HPLGCIVRPOS/08514
3-(2'-fIuorobiphenyl-4-y|)-3-{4-[3-(pyrj%H[h2-yl-

am no) pr opoxy] benzoyl am no} propionic acid trifluoroacetate, RT 9.95 mn,
FAB- M5 (MtH) + 514. Exanple 4: Anal ogously to Exanple 1, the resin "DE"

(prepared by Prepatative HPLG-dides Br(GhtipdrabidHenyi-Beyl1-3Hdt[B8xpyadibezyl-ani nopr op

ionic acid with the solid phase Iyst rene A Art. No. HA 1 400
00)] DEBis @@M@@WY]HGBZW'%\‘&H 'B‘Sr%’r'ﬁ H?Q@éﬂagﬁﬂt%ubsequent ly with

4-[3- (pyridin-2-ylam no) propoxy] ben20| c acid, giving

3- (3" -fluorobi phenyl -3-yl)-3- {4-[3-(pyridin-2-y

| ani no) pr opoxAnhdilegaosty aoiExaiplen| the wesiciDE" M@e@éfetﬁﬂm PCT/ EPO /08514 -34
Preparative HPLC gives 3-(3'-fl uorobiphenyl-3-y é |d|n 2-yl -

ami no) pr opoxy4 Hﬁﬂﬂh%ﬂ%@@ﬁcﬁﬁ'%ﬁﬂ@ Sb.'éﬁﬁqlﬂ?rit\‘l/l\ﬁ@? 4d dPéi[‘@'n El’@@@ﬂrsl y to

cubsequent |y ioPERYBenEdis A diAGb Sk Broriohenf IS A£G B e
3- (2" - f1 uor obamlR)popdxylbendoyianiRoYpropibricracid.y | -

am no) pr opoxy] benzoyl am no} propi oni ¢ acid. Preparative HPLC gives

3- (2" - f1 uor obPremengtvesHipL gv?aP»f(@-(ngrmbmhﬂrwJ ry1)-3-{4-[3-(pyridin-2-yl-

anal ogoust y 18 ESIRGPES ERnRR BT brfbfie o ilchBggtes o © ©

4- et hoxyphenyl boroni ¢ acid and subsequently with 3-[3-(pyridin-2-ylam no)-
propoxy] benzoi ¢ acid, giving 3-(4'-ethoxybiphenyl-4-yl)-3-{3-[3-(pyridin-2-
Examgles

Analogously to Example 1, the resin “AB” is reacted with
4-ethoxyphenylboronic acid and subsequently with 3-[3-(pyridin-2-ylamino)-
propoxylbenzoic acid, giving 3-(4'-ethoxybiphenyl-4-yl)-3-{3-[3-(pyridin-2-
ylamino)propoxylbenzoylamino}propionic acid.

Preparative HPLC gives 3-(4'-ethoxybiphenyi-4-yl)-3-{3-[3-(pyridin-2-yI-

amino)propoxy]benzoylamino}propionic acid trifluoroacetate.

Analogously to Example 1, the resin “AB’” is reacted with
3-cyanophenylboronic acid and subsequently with 3-[3-(pyridin-2-ylamino)-
propoxyjbenzoic acid, giving 3-(3'-cyanobiphenyl-4-yl}-3-{3-[3-(pyridin-2-
ylamino)propoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(3'-cyanobiphenyl-4-yl)-3-{3-3-(pyridin-2-yI-

amino)propoxylbenzoylamino}propionic acid trifluoroacetate.

Example 6:

(1) 4.2 g of diisopropylcarbodiimide (DIC) and 14.1 g of the solid
phase polystyrene A OH (Rapp, Art. No. HA 1 400 00) are added to a solu-
tion of 11.4 g of 3-(4-bromophenyl)-3-tert-butoxycarbonylaminopropionic
acid in100 ml of N,N-dimethylformamide, and 100 mg of dimethylamino-

pyridine (DMAP) are added. The reaction mixture is stirred at room tem-



yl am no) pr opoxy] benzoyl am no} propi oni ¢ acid. Preparative HPLC gives

3-(4' - et hoxybi phenyl -4-yl)-3-{3-[3-(pyridin-2-yl-

am no) pwopeAMybenzoyl am no} propionic acid trifl uoroacet at e pPCAEPOQOESUS| Yy tO
Exanple 1, the resin "AB" is reacted w tfr 3-cyanophenyl boron ic acid and
subsequently wth 3-[3-(pyridin-2-ylamno)- propoxy]benzoic acid, giving
3-(3' -cyanobi phenyl -4-yl)-3-{3-[3-(pyridin-2-

yl am no) pr opgerature foy1 2hoars amathernfilteredi The Resipas aashed HWe€ tgnees

3- (3" -cyanobi phenyl -4-yl)-3-{3-[3-(pyridi n-2-yl - ,

ani no) pr opoxyfj"ﬁéﬁ}éQW'é%idep&GB[%ﬂé@Y%]eda ‘%pyqﬂﬁﬂr%a%re?aa%t.'mﬁﬁﬂjpl e 6: (1)
4.2 g of dii : i i g0 Jadan 1 i e

pol ystyrene Z&gf%ﬁgmiﬁélﬁﬁgﬁnégoﬁpﬂﬁo Zb a@e%gggg?@&%h&? SBI?(?I on of
11.4 g of 3- (ghdsequoipiterere) A DH evithouutrexfunatibnalyOEmroapr opi onic  acid inl OO
m of N, N-di net hyl f ormam de, and 100 ng of dinethyl am no- pyridi ne (DVAP)
are added. The reaction mxture is stirred at roomtem WO 02/ 16323

PCTI EPOL/ 08514 -35 peraturepfor d2pypurs and then filtered. The resin is
washed three times wth 150 ™y of DMF, dichl oronmet hane and di et hyl ether
each time and dried, giving the regi n- bound conpound "AB", where Pol
denotes the solid phase pol ystyer w t hout the functional OH group.
AB (2) 250 ng of tetrakis(triphenyl pho eiﬂ pal | adi 0) and 1.7 g of 4-
chl orophenyl boronic acid are addo a sugpension of 5 g of the com pound

"AB" in 40 g of ethylene glycol et hyl ether under an inert-gas
at nosphere. The m xture i s heat the boiling point for 12 hours. After
the reaction m xture has cool ed, 00 m of a 25% ammoni um acet ate sol u-

tion are added, and the resin isriltered off. The resin is subsequently

(2) 250 mg of tetrakis(triphenylphosphine)palladium(0) and 1.7 g of 4-
chlorophenylboronic acid are added to a suspension of 5 g of the com-
pound “AB” in 40 g of ethylene glycol dimethyl ether under an inert-gas
atmosphere. The mixture is heated at the boiling point for 12 hours. After
the reaction mixture has cooled, 100 ml of a 25% ammonium acetate solu-
tion are added, and the resin is filtered off. The resin is subsequently
washed with 20 mi of each of the following solvents or acids: twice with
dimethoxyethane (DME), once with water, once with 0.2 N hydrochloric
acid, twice with DME, twice with dichloromethane and twice with methanol,
giving ersin-bound 3-tert-butoxycarbonylamino-3-(4’-chlorobipheny!-4-

yl)propionic acid “BC”.



washed with 20 ml of each of the follow ng solvents or acids: twice with

di met hoxyet hane (DME), once with water, once with 0.2 N hydrochloric acid,
tw ce wble2b423 twi ce with dichloronmethane and twi ce with metyERrooD8S14 gi vi ng
er si n-bound 3-tert-butoxycarbonyl am no-3;z{ 4' - chl or obi phenyl -4- yl ) propionic
acid "BC'. WO 02/16323 PCT/ EPO1/ 08514 - BC A (3) 52 m of

1, 2-di bronpet hane and 83 g of potassium carbonate are added under
inert-gas conditions to a sd?z\ §h—bPl 18 g of methyl 4-hydroxy- benzoate in
300 m of dinethylformam de. The solution is refluxed for 16 hours. The
solution is subsequently filtened, fhe lvent is distilled off, and the
m xture is subjected to conventi oral rk-ups giving nethyl 4- (2-

br onoet hoxy) benzoate; RT = 12.91 jm n, M - (MrH) B8C258, 260 (4) 11 g of
2,2,2-trifluoro-Npyridin-2-yl w1 de and, 8 g of potassium carbonate are
added to a solution of 15.5 g d | hyl 4-(2-bronoet hoxy)- benzoate in 300
m of acetonitrile, and the sol\tioh is refluxed for 16 hours. The
solution is filtered and subjecteld to conventional work-up, giving nmethyl
4-{2-12-(2,2,2-trifluoroacetylimlno)-2H pyridin-1-yl]ethoxy}benzoate. (5)
3 mM of NaCH (32% are added tg plution of 2 g of nethyl 4-{2-
[2-(2,2,2-trifluoroacetylim no) pyri di n-1-yl ] et hoxy}benzoate in 30 m of
et hyl ene gl ycol nonoethyl ether,Natfd the m xture is stirred at roomtenpe-
rature for 12 hours. The solvent | s subsequently distilled off, and the
resi- due is dissolved in water &ld washed with ethyl acetate. The aqueous
phase is acidified to pH 4 with hydrochloric acid. The product is filtered
off, giving 4-[2-(2-imno-2H pyridin-1-yl)ethoxy]benzoic acid; RT : 0.45

mn WO 02/ 163(%?3 PCTéfﬁ\? %)4 qus-afé)romoethane and 83 g of potassium carbonate are

added under inert-gas conditions to a solution of 18 g of methyl 4-hydroxy-

benzoate in 300 ml of dimethylformamide. The solution is refluxed for

16 hours. The solution is subsequently filtered, the solvent is distilled off,
and the mixture is subjected to conventional work-up, giving methyl 4-(2-
bromoethoxy)benzoate; RT = 12.91 min, MS(EI): (M+H)": 258, 260

(4) 11 g of 2,2,2-trifluoro-N-pyridin-2-ylacetamide and 8 g of potassium
carbonate are added to a solution of 15.5 g of methyl 4-(2-bromoethoxy)-
benzoate in 300 mi of acetonitrile, and the solution is refluxed for 16 hours.
The solution is filtered and subjected to conventional work-up, giving

methyl 4{2-[2-(2,2 2-trifluoroacetylimino)-2H-pyridin-1-yllethoxy}benzoate.

(5) 3 ml of NaOH (32%) are added to a solution of 2 g of methyl 4-{2-
[2-(2,2,2-trifluoroacetylimino)-2H-pyridin-1-yl]ethoxylbenzoate in 30 ml of
ethylene glycol monoethyl ether, and the mixture is stirred at room tempe-
rature for 12 hours. The solvent is subsequently distilled off, and the resi-
due is dissolved in water and washed with ethyl acetate. The aqueous
phase is acidified to pH 4 with hydrochloric acid. The product is filtered off,
giving 4-[2-(2-imino-2H-pyridin-1-yl)ethoxy]benzoic acid; RT : 0.45 min



-37 (colum Chromolith Speed Rod, RP-1 8e, 50mm x 4.6nmm gradient: |inear t
=0, AB=280:20, t = 3.5-4 mn, AB=0:100. MS(ESI): (M:H+: 259. (6) 2
m of twaolm@jzgaceti c acid are added to a suspensi on of 25(Pcrlu<:m)i/085uhe
solid phase "BC' in 2 m of dichloronmethgne, and the mxture is stirred
for 30 minutes in order to renove the amino-protecting group. The resin is
filtered, washed with dichl oronet hane and subsequently m xed with 10 m of
di met hyl f or mgeollenr DNF()moﬁlhlSmﬁeﬁ RBHCRPEH@B cﬁOrwm[)Q4.6mrh,ngnadieI1ﬂ lpyeardi n-

1-yl') et hoxy] benzoi c acid an [e. ad uspensi on,
and the nixtur 6 AP staor2%d=f§r5 ﬂ?‘%nh&ﬁso?ﬁ% N&(%%?) éM’"t"r off and
washed w th DMF, dichl oronethane and net hanol, giving resin-bound

3-(4' -chloro-

bi phenyl - 4- yI()3)3 {Q{n}!o( &rfluai‘métid-anrd ade addedltc) ats}mpghhenm)ﬁwrrhg@}
propionic acid "EF" For renoval of 4N NaOH, 1 m of t hanol

and 4 ml of dhgeae’ p&\aée “E@aéﬂ%l @fl‘Fé'Cl'r‘léé‘Prﬁetr@F‘e a"l‘ﬂéh‘? BHVES '%%Ir[ﬁ on is

34 e oL RN r LR P o ol o e s

2H pyri di n- 1-fiitered hnwiétﬁwnmdnaﬂbmmhené mdcsm‘eduem BEBRRAB 10 ml
PCT/ EPO1/ 08514 - 38 Preparative HPLC giv

3- (4' - chl or oftiEeihyiteryamide (UMF)-@.4-g ﬁf %C,zhg of 4-{2-(2-imino-2H-pyridin-

o CEas s (R S AP DRAR o AR IRE S FnslEh ) e
is reacted W&y tr?effnwmreqafmmebtf@r A'8 o@e! dhéﬁdsmubiﬂﬁét&ﬂbﬂf‘.anwivvéshed
4[2(2|mno‘§h}| 5r|d|n- - ethox% ] benzoic acid, giv

3-(3' -fluorobW ,.d;cplpyorge{rmnp;ar( methansl, giving resin- bour?d 3-(4'-chloro-
biphenyl-4-yl)-3-{4-[2-(2-imino-2H-pyridin-1-yl)ethoxy]benzoylamino}-

propionic acid "EF";

O—Pol

EOH

For removal, 0.5 ml of 4N NaOH, 1 ml of methanol and 4 ml of dioxane are

added to the resin “EF". The removal solution is neutralised and subjected
to conventional work-up, giving 3-(4'-chiorobiphenyl-4-yl)-3-{4-[2-(2-imino-
2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.



2H-pyridi n- 1-yl ) et hoxy] benzoyl am no} propi oni c acid. Preparative HPLC gives
3-(3'-fluorobiphenyl-4-yl)-3-{4-[2-(2-i m no-2H

pyri di nwb-ozhp®shoxy] benzoyl am no} propionic acid trifl uoroaceTar1/088T4 8. 3
mn, FAB-MS (MtH) + 500. Anal ogously to Eygnple 6, the resin "AB" is reacted
with 2-fluorophenyl boronic acid and subsequently with

4-[2-(2-imno-2H pyridin- 1-yl)ethoxy] benzoic acid, giving

3- (2" - f | uor obPreipangtivesHPLL- givesi 3p(@-cllorebipbenyl-4-yl)- “3-{4- [2-(2-imino-2H-

Dy OB RA B A SR RhPRIeRohiG ARR FriubrSRAAb! g HPLC o ves
pyridin-1-yl )@Bgﬁ@%:&gﬁ%gwousﬁopl onic acid trifluoroacetate, RT 8.2

mn, FAB-MS (M to Exanple 6, the resin "AB" is reacted
W|th 3-chl orophenyl boron ic acid and subsequently with 4-[2-(2-im no-2H

A P

2-1m no-2H p : d. P ti

HPLC g1 ves. 3 arogBra ¥ FXRBIY b it e AR BpgRIeet i Oy & Preparative

pyridin-1-yl )Nlhorqjhmmmybmmamﬂ pnd;subsequmﬂydwttm 4HRu@ricane24t-pyridim- 8. 9
FAB- M5 (M+H) + 516. Anal t th ted

W th v 02/ 165ybeieRybiaszoseadd. e S FaloBRBRIY Tabor e

b tl t t h b d,

cubseau LY Al bl sy i peplon b oy benzol o ac

(2-i m no- 2H pRrepdirativie MP)_GI Qlws’Bb(@'}ﬂwiampmm}WeylD-SP{Me[2a(<2i-imin62|2¢bar ative

HPLC gives 3-(4' -neth b| phenyl & I M no-

pyridin-1- yI ) RYHHRVARY QS?Y]Qﬁﬂﬁ%‘}lﬁﬁ’"@fgﬁ}Bleo Ela&'q V|ﬂl'*\°[f?ﬁ(2%§t@t Ble, RT 8.9

mn, FAB- M5 (%%h,ﬁ%-N@WQHS’“%d to Exanple 6, the resin "AB" is reacted

vmth

Analogously to Example 6, the resin "AB" is reacted with
2-fluorophenylboronic acid and subsequently with 4-[2-(2-imino-2H-pyridin-
1-y)ethoxy]benzoic acid, giving 3-(2'-fluorobiphenyl-4-yl)-3-{4-{2-(2-imino-
2H-pyridin-1-yl)ethoxylbenzoylamino}propionic acid.

Preparative HPLC gives 3-(2'-fluorobiphenyl-4-yl)-3-{4-[2-(2-imino-2H-
pyridin-1-yl)ethoxylbenzoylamino}propionic acid trifluoroacetate, RT

8.2 min, FAB-MS (M+H)" 500.

Analogously to Example 6, the resin "AB" is reacted with
3-chlorophenylboronic acid and subsequently with 4-[2-(2-imino-2H-
pyridin-1-yl)ethoxy]benzoic acid, giving 3-(3'-chlorobiphenyl-4-yl)-3-{4-[2-
(2-imino-2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(3'-chlorobiphenyl-4-yl)-3-{4-[2-(2-imino-2H-
pyridin-1-yl)ethoxy]benzoylamino}propionic acid trifluoroacetate, RT

8.9 min, FAB-MS (M+H)" 516.

Analogously to Example 6, the resin "AB" is reacted with



4-trifluoronethyl phenyl boron ic acid and subsequently with 4-[2-(2-im no-
2H pyridi n-1-yl) et hoxy] benzoi c aci d, giving

3- (4" - twofozues2enet hyl bi phenyl - PCT/EP01/08514
yl)-3-{4-[2-(2-i mno-2H pyridi n 1 yl) et hgxy] benzoyl am no} propi oni ¢ aci d.
Preparative HPLC gives

3-(4'-trifluoronethyl bi phenyl -4-yl)-3-{4-[2-(2-im no-

2H-pyridin-1- J,Ah)&bmyiphgmﬁbumm amdrmj@s@seqmeutlnwtﬂi 4424 2-inoinca2idt at e, RT

Tag 15" r cac AR A EIRPR BTG A ich g S e POEE B G th e
3-[2-(2-im nc{2%ﬁh meﬁld,ﬁv\ym&qiﬁgﬁgbﬁggﬁv h‘%&wb'&'gi'b% ed by reactlon of

met hyl 3- hydroxy- enzoate e and reaction with
2,2, 2-
3-(

trifl ud?r@pﬂratpgerh-IBLﬁ‘. dlvgs ae(ét-methwbmhdnwaﬂyﬂ) 3-¢-J2-2rimino-2H-
- 3' -fluoro

(2-i m no- 2H-p‘§b$ ‘ﬁ'yl)eﬂ\{ >é\th®'kﬂ»ﬁ@ﬂf®ﬂ)%%§ BririfHPoasetate. Bleparati ve
HPLC gives 3-43'mj BOQI'SO g /1)-3-{3-[2-(2-imno-2H

pyridin-1- yI ) et hoxyi1 enzoyl am propionic acid trifluor oacet ate, RT 8.7
m n, FAB-M5 (M+H) + 500. Anal ogously to Exanple 6, the resin "AB" is reacted

with 2-fluorgphenyl boronic acid and subsequent |y w th
(2-im nd&‘)'%-lp §V$lm|t<hEX§m|§ Bt mﬁkﬁﬂsﬂbrfﬂ%l is reatted Withi ng

[ 2-

(2'-fluorobj _
H pyridin- 1- ymbmé éé]r%Oyﬁ%or#)ﬁcé%?lggngﬁsubsegugntlwnay %&@'no
CT/ EPO1/ 085 12H-py#idir1 @@)@EMXy\}tﬁEdﬂBlcCagdvg&mg 3- (4'-tnﬂuoromethy|blphenyl -4-

3-(2' -fluorobi phenyl 2|m no-2H pyridin-1
-yl ) et hoxy] be)ﬂgéy{ﬂe[%r(ﬁ’dma% ﬁyrédlacl o) @WWYIQGH@%@M@P"FMONQ apighi n,

FAB- M5 ( M+ el ed with

4- chi or f)ph(l;?&'l: bg)(rgoar‘n C aglﬂgugjk%s éaggg@h@f]gth\ﬁi @ﬁh%ﬁﬁ%ﬂ{lﬁéﬁn—[%(%ﬁﬁb- "

pyridi n- 1- yl ) 2i4pyxidirb énd)eitieorgdbehzoylamiadsfoplonicacititafluoioagetdwy, RB- hydr oxy-
9.2 min, FAB-MS (M+H)" 550.

3-
3-
2
P

Example 8:
Analogously to Example 6, the resin “AB’” is reacted with

3-fluorophenylboronic acid and subsequently with 3-[2-(2-imino-2H-pyridin-
1-yl)ethoxylbenzoic acid [prepared by reaction of methyl 3-hydroxy-
benzoate with 1,2-dibromoethane and reaction with 2,2, 2-trifluoro-N-
pyridin-2-ylacetamide and NaOH], giving 3-(3'-fluorobiphenyl-4-yl)-3-{3-[2-
(2-imino-2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(3'-fluorobiphenyl-4-yl)-3-{3-{2-(2-imino-2H-
pyridin-1-yl)ethoxylbenzoylamino}propionic acid trifluoroacetate, RT

8.7 min, FAB-MS (M+H)" 500.

Analogously to Example 6, the resin "AB" is reacted with
2-fluorophenylboronic acid and subsequently with 3-[2-(2-imino-2H-pyridin-
1-yl)ethoxy]benzoic acid, giving 3-(2'-fluorobiphenyl-4-y1)-3-{3-[2-(2-imino-
2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.



benzoate with 1, 2-di bronoethane and reaction with 2,2, 2-trifluoro-N
pyridin-2-ylacetam de and NaOH], giving 3-(4'-chlorobiphenyl-4-yl)-3-{3-]2-
(2-1 m neodkHeasi di n- 1-yl ) et hoxy] benzoyl ani no} propi oni ¢ aci ®CTRPOPOsSAL i ve
HPLC gi ves 3-(4'-chl orobiphenyl-4-yl)-3-43-[2-(2-im no-2H

pyridin-1-yl) et hoxy] benzoyl am no} propionic acid trifl uoroacet ate, RT 9.04
mn, FAB-Ms (M+H)+ 518. Anal og ously to Exanple 6, the resin "AB" is reacted
with 3-chi orRyeparativediBhCcgives 3-(2 ﬂu@@b@@ﬂ'@hﬂ’rw -3{BH242fimin@2Hni no- 2H

S hydr oxy- bR oD e fayamBoTRaRenc dol R GRSl kT

2,2,2-triflucg gmin PABI_MIS’I“\Z_FH *aqrf am de and NaOH], giving
3- (3 - chl or obi phenyl 4-yl)-3-{3-[ 2-

(2-imno-2H pyridin-1-yl)et hoxy] benzoyl am no} propi oni c aci d. Preparative
HPLC gi 3- - chl |-4

pyri diglnwlasyl )éﬁ%ﬁ?‘f%éﬁ%g@‘ @6 er'or)ﬁsghl{ [Iél éa?trepf"f" roacet ate, RT 8.96
mn, FAB-MS (%ﬁ%;f] IM@hRﬂ&H%'aY\dtéthéa%h@y @nthtd”-l[% {?ﬁfﬂﬂo ‘AR is reacted

with 4-meth yl boron ic acid and subsequently 3-12-(2-imno-2H
pyridin-1-yl )mtﬂdnm—ﬂ]-jdﬁihox;dbenzajc pplmhpaemtembyrmctlormnf UfetmsltEaWdr@xhydr OXYy-
benzoat e vm't |br t hane and reaction |f|u ro- N-

pyri di n-2- yI %l@" B2 0eihghe, gnd react'%wmﬁﬁ éﬁBﬁWmA yl)-3-{3-[2-
(21 mno- 21% Rl 2l L SKLIAGR0 Y| A ) Pr 2RI BbNBR) a- 48426323

PCT/ EPOL/ 0851 -41 " Preparative
3-(4' -net hyl b(|2p|rrenty-l2+n-pymdm&ﬂ[}e’{r@xy]behzbyianﬁrhb}propionic acid.

R e eSO T T
wth 4-t r Al Lb&ﬁfo‘?ﬂﬁt LIYetRBRABERAS Mo} Aot GeriHPFIEBH et dte VR

3-[2-(2-]
9.04 min, FAB-MS (M+H)" 518,

Analogously to Example 6, the resin “AB” is reacted with
3-chlorophenylboronic acid and subsequently with 3-[2-(2-imino-2H-
pyridin-1-yl)ethoxylbenzoic acid [prepared by reaction of methyl 3-hydroxy-
benzoate with 1,2-dibromoethane and reaction with 2,2, 2-trifluoro-N-
pyridin-2-ylacetamide and NaOH], giving 3-(3'-chlorobiphenyl-4-yl)-3-{3-[2-
(2-imino-2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(3'-chlorobiphenyl-4-yl)-3-{3-[2-(2-imino-2H-
pyridin-1-yl)ethoxy]benzoylamino}propionic acid trifluoroacetate, RT

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

Analogously to Example 6, the resin "AB" is reacted with
4-methylphenylboronic acid and subsequently with 3-[2-(2-imino-2H-
pyridin-1-yl)ethoxylbenzoic acid [prepared by reaction of methyl 3-hydroxy-
benzoate with 1,2-dibromoethane and reaction with 2,2, 2-trifluoro-N-
pyridin-2-ylacetamide and NaOH], giving 3-(4'-methylbiphenyl-4-yl)-3-{3-[2-

(2-imino-2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.



2H-pyridin-1 -yl)ethoxy] benzoic acid, giving

3-(4'-trifluoronethyl bi phenyl - 4-

yl ) - 3- {Weol02né3dsi m no- 2H pyri di n- 1-yl ) et hoxy] benzoyl am no} prrogyEPoL/085a€i d.
Preparative HPLC gives A1 -

3-(4'-trifluoronethyl bi phenyl -4-yl)-3-{3-12-(2-i m no-

2H pyridi n-1-yl) et hoxy] benzoyl am no} propionic acid trifluoroacetate, RT
9.25 mn, FAEPrNBa(aMMd)HPES(giv@s13+(égm§hWbipbeExla41=pl)e’3-ﬁ3 [2 {2-imigor2H" AB" i s
reacted wWith 4- ophen Iboronl c. acid and subseguent it

3-12- (2-im nooyzudrlrbiirwﬁ?ﬂox% @nwﬂ@m STRORIEI 36 GlUgrackipte, RT
3-(4'-fluorokg '?ﬁﬂyf:% 9@{,{')3 o (2-1m no-

2H pyri di n-1-y[l) et hoxy] benzoyl am no} propionic acid. Preparative HPLC gives
3- (4" -fluorobiphenyl -4-yl)-3-{3- [2 (2-1imno-2H

pyridin-1- yI )ethox ]benz Iam n |on.' acid triflyoroacetate, RT 8.45
m n, FAB-MS g %pﬁ'@s A ﬁélrﬁf"@epd”'ghar maceut i cal

t t
o oar O ol Aok b S B S 2
of bidistill @Hw‘nam ﬂ@l)@@hlm@l]mehzba‘n ad:id69Evlng134(4'gtnﬂb|bmmethylﬁlpherwlac| d,

sterile filtered, transferred intgo injection vials, _|yophilised under
sterile condi¥)-8ri3-8rd-igune-eH-pyidip- kV'é?WPéY]@GHQ‘PY'?G'r'féo}prcEE?i@'Wcl%'Q}Ct| on

Beamle B Sipbarene ABLE dvof 8@t bR ORdRt TS e e

fornula I is Zwipyeidins iy etrid)@]tser&foywao}moptdmmaaddnﬂa&f@agem‘te aRToa
butter, poured into noul ds and ,allowed to cool. Each suppository contains

20 my of acti%@5iMigr EABMS (MsHNR0.C. Sol ution A solution is prepared from
1 g of an active ingredient of the formula I, 9.38 g of NaH2POQ4 2 H20,
28.48 g of Na2HP04'1l 2 H20 and 0.1 g of

Analogously to Example 6, the resin "AB" is reacted with
4-fluorophenylboronic acid and subsequently with 3-[2-(2-imino-2H-pyridin-
1-yl)ethoxy]benzoic acid, giving 3-(4'-fluorobiphenyl-4-yl)-3-{3-[2-(2-imino-
2H-pyridin-1-yl)ethoxy]benzoylamino}propionic acid.

Preparative HPLC gives 3-(4'-fluorobiphenyl-4-yl)-3-{3-[2-(2-imino-2H-
pyridin-1-yl)ethoxy]benzoylamino}propionic acid trifluoroacetate, RT

8.45 min, FAB-MS (M+H)* 500.

The examples below relate to pharmaceutical preparations:
Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains & mg of active ingredient.



benzal koni um chl oride in 940 m of bidistilled water. The pHis adjusted to
6.8, and the solution is nade up to 1 1 and sterilised by irradiation. This
sol uti apo®aaedse used in the formof eye drops. Exanple D @cwierenossbo0 ny
of an active ingredient of the fornula | Are m xed with 99.5 g of Vaseline
under aseptic conditions. Exanple E: Tatﬁ ets A mixture of 1 kg of active
ingredient of the formula |, 4 kg of lactose, 1.2 kg of potato starch, 0.2
kg of talc arEkdmpleB: Shpmitwiesm stearate is pressed to give tablets in
a conventional manner in such a way that each tablet contains 10 ng of
active ingredient. WO 02/16323 PCT/ EP01/ 08514 -43 Exanple F: Coated

Lontea i ne L A Bidlfe Bf SR AN ZRBA Al driAEROfa T mRHBRMET Y

coated in a‘conventronalF manner WI coa Sucrose o starch,

talc, tr agamm@oasdyaimthwwhao@g @admbﬂcmt%r k;goulrbdantd meuidsgarm:h ent of
t he for mula | are introduced into hard gel ati ne apsul es in a conventional

manner in suchlowegHp mtE%@twm@ﬂéc@Wﬁm&%@mﬂ (ﬁ%edﬂg‘fe@ﬁrﬁctl ve

i ngredi ent. Exanple H Ampoul es A solution of 1 kg of active ingredi ent of
the formula | in 60 | of bidistilled water is sterile filtered,
transferred ipkdmpregtiSetutibsophi | i sed under sterile conditions and seal ed
under sterile conditions. Each anpoule contains 10 ng of active

i ngredi ent. Exanple |: Inhal ati on spray 14 g of active ingredient of the

Formuila | ar A Csibﬁu?lon IS pre'pnareg fron 1 y 3P etar? Schive ingredient of the formula |,

9.38 g of NaH,PO, 2 H0, 28.48 g of Na,HPO4 12 H,O and 0.1 g of
benzalkonium chloride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 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.



NaCl solution, and the solution is transferred into conmercially avail able
Spray containers with a punp nechanism The solution can be sprayed into

t he nouwwb canenese. One spray shot (about 0.1 m) correspon@®ETiEPOBISIaSE Of
about 0.14 ng. WO 02/ 16323 PCT/EPO /08514, -44 Patent Clainms 1. Conpounds
of the formula | 01 Oin which Y is NHR/, -NR -C(=NR7)-NHR?,
-C(=NR7)-NHR7, -NR -C(=NR8)-NHR7, -C(=NR8)-NHR7, Het'-NH or Het', Rl is
OR or N(R) 2, Examplé¢ FACoayed dableys, Ar, arylalkyl or Pol, R2, R3 and R4
are each, independently of one another, H A Hal, N2, OR NR2, CN,
COR SR S02R, NHC(OAor SRR RSis Hor AL R6 is Hal or NO2, R7 is H,

-C(OR9, -C(Qs : g%{gy = g@@ r t, R8
is CN or NOZ,q%@étlssﬁgl q{y aelnng fﬁ'tgg%%?x??r%%%%?%\%%bor cy(t: ocgiéky avi ng
3 to 15 car wooaventinalrannel wth devatirg 4f $ucrse,gpdiato stams taleher e t he

al kyl groups nmay be nonosubstituted or pol ysubstituted by R6 and/ or
tragacanth and dye.

Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.
Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | 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.
Example I: Inhalation spray

14 g of active ingredient of the formula | are dissolved in 10 | of isotonic
NaCl solution, and the solution is transferred 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.



their al kyl carbon chain may be interrupted by -0-, Ar is unsubstituted or
honosubstituted, disubstituted or trisub- stituted aryl, cycloal kyl is

cycl oalwglozheszang 3 to 15 carbon atons, Hal is F, O, Br ®CTEPOVB0OL/ 16323
PCT/ EP01/ 08514 -45 Het is a saturated, partially unsaturated or fully
unsaturated nonocyclic or bicyclic heterocyclic radical having 5 to 10
ring menbers, where 1 or 2 Nand/or 1 or 2 S or 0 atons nay be present,
and the heterocyclic radical nmay bePabentClaitmst i t ut ed or di substituted by
R8, Het' is a nmpnocyclic or bjicyc|lic aromatic heterocycle having 1 to 4 N
atons whi ch hbyCQ@pGHBﬁ%QfVFUp8§UB?|nDnosubstituted or disubstituted by
Hal , A cycloalkyl, QA Q-cycRoealkyl, CN, NHA, imno or N2, Pol is a
solid phase with no ter gl fupctiongF>~group, mis 1, 2, 3 or 4, 0is 1,
OH- (BML3-efvogi cal 'y acceptabl e
salts and solvates. 2. Conpsung®dN.accerndig to Jaim1l a)

3-(2' -fluorobiphenyl -4-yl)-3- 3
benzoyl am no} propi oni ¢ acid,
3- (3" -fluorobi phenyl -4-yl)-3

3-(4' - chl or obi phenyl - 4
benzoyl am no} propi oni g

in which

Y is NHR’, -NR”-C(=NR")-NHR’, -C(=NR")-NHR",
-NR’-C(=NR?)-NHR’, -C(=NR®-NHR’, Het'-NH or Het',

R' is OR or N(R),

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

R? R®and R*
are each, independently of one another, H, A. Hal, NO,,
OR, N(R)z, CN, CO-R, SO3R, SO;R, NH-C(O)A or SR,

R® is H or A,

R® is Hal or NO,,

R’ is H, -C(O)R®, -C(0)-Ar, R®, COOR®, COO-(CH).-Ar,
S0,-Ar, SO,R® or SO,-Het,

R® is CN or NO;,

R® is alkyl having 1 to 10 carbon atoms or cycloalkyl having 3
to 15 carbon atoms,

A is alkyl having 1 to 8 carbon atoms, where the alkyl groups
may be monosubstituted or polysubstituted by R® and/or
their alkyl carbon chain may be interrupted by -O-,

Ar is unsubstituted or monosubstituted, disubstituted or trisub-

stituted aryl,
cycloalkyl is cycloalkyl having 3 to 15 carbon atoms,
Hal is F, Cl, Brorl,



and their physiologically acceptable salts and solvates. 3. Process for the
prepdration of the conpounds of the formula | according to Caim1l and

t heir swbtosnnéd sol vates, characterised in that (a) a conpeardroi/ogshe
formula Il WO 02/16323 PCT/EPOI/08514 -46 11 in which R Rl, R2, R3, o and
p are as defined in Claiml1, but R# H ~and in which free hydroxyl or

am no groups as substituents R2 or R3 are protected by protecting groups,
is reacted witHHet conpouislashturbted pantidlly urisaturatetHa) fully ua@aturated (b) |11

in which R4, Y and mare as defjned jn

radical R His convertedMQNASYEleOr Q'&‘VE'&% ﬁé{gﬁcmﬁggﬁ@ft’%Hgae\a'lﬁéggetﬁtdr:g groups
R RL R, Ra, Rh o ana iomemeerEaed of MY AR 1R RS QA LN oh
is G, Br or a reactive esdebe prestnt-amgt thepheterocyclic radical may be mono-
substituted or disubstituted by R®,
Het' is a monocyclic or bicyclic aromatic heterocycle having 1 to
4 N atoms which may be unsubstituted or monosubstituted
or disubstituted by Hal, A, cycloalkyl, OA, O-cycloalkyl, CN,

NHA, imino or NO»,

Pol is a solid phase with no terminal functional group,
m is1, 2, 3 or4,

0 is1,2, 3or4, and

p is1,2, 3 4o0r5,

and their physiologically acceptable salts and solvates.

2. Compounds according to Claim 1
a) 3-(2'-fluorobiphenyl-4-yl)-3-{3-[3-(pyridin-2-ylamino)propoxy]-
benzoylamino}propionic acid,
b) 3-(3'-fluorobiphenyl-4-yl)-3-{4-[3-(pyridin-2-ylamino)propoxy]-
benzoylamino}propionic acid,
c) 3-(4'-chlorobiphenyl-4-yl)-3-{4-[2-(2-imino-2H-pyridin-1-yl)ethoxy]-
benzoylamino}propionic acid

and their physiologically acceptable salts and solvates.

3. Process for the preparation of the compounds of the formula | according
to Claim 1 and their salts and solvates, characterised in that
(a) acompound of the formula Il



WO 02/ 16323 PCT/ EP01/ 08514 -47 and in which free hydroxyl or am no groups
as substituents R2 or R3 are protected by protecting groups, is reacted
with a wompassad of the formula V HO (CH2)mY V in which Ypardpovesses as
defined in Claim1, and, if desired, thegadical R# His converted into
the radical R= H, and the protecting groups on R2 and/or R3 are renoved,
or (c) in a conpound of the fornula I, one or nore radicals R, Rl, R2, R3,
R4 and/or R5 are converted intopne G "more radicals R Rl, R2, R3, R4
and/ or R5 by, for example, vii) aNKylatiing a hydroxyl group, viii)
hydrol ysing an ester group to a cafboxyl group, ix) esterifying a carboxyl
group, x) alkylating an am no group; ")‘\Peacti ng an aryl brom de or iodide
wi th boronic acids by a Suzuki couplling to give the correspondi ng coupling
products, or xii) acylating an am ng- group, and/or a basic or acidic

Cl

conpound of the formula | is conve nta one of its salts or solvates

by treatnment with an acid or basge. ps rrﬁgﬁ s of the formjlq | according
60 ca

medi canment active ingredient @ ¢ %unds of the formula I according to

Claim 1l and their physiologi-"Satly acceptable salts or solvates as

integrin inhibitors. 6. Reactive internediates of the formula I

in which R, R', R?, R® o and p are as defined in Claim 1, but R = H,

to Claim1, and their physiol acceptabl e salts or solvates, as

and in which free hydroxyl or amino groups as substituents R?or
R® are protected by protecting groups,

is reacted with a compound of the formula lll

O—(CH,).—Y
HO ( 2)m
, H

O

in which R“, Y and m are as defined in Claim 1,
and, if desired, the radical R # H is converted into the radical R =
H, and the protecting groups on R? and/or R® are removed,

or

(b) acompound of the formula IV
0. N

in which R, R', R?, R®>, R* o0 and p are as defined in Claim 1, but
R # H,

in which Q is Cl, Br or a reactive esterified OH group,



WD 02/ 16323 PCT/ EP01/08514 -48 HO O0- (CH2)m Y IIl in which Y is Het', Het'
is 2-imnopyridin-1-yl, RAis H A Hal, N2, OR NRZ2 CN COR S03R
SO2R, wWwbo2édd or SR and mis 1, 2, 3 or 4, and their sS&CTEPANBS514

sol vates. 7. Pharnaceutical preparation gharacterised by a content of at

| east one conpound of the fornula | according to aim1l and/or one of its
physi ol ogically acceptable salts or solvates. 8. Use of conpounds of the
formul a | accor di ngandinGiaicinfreedmdiroxyldr@nine gigup s gubstituentscR et abl e

salts or solvates f t he pr ation of a nedicament. 9. Use of conpounds
of the formula I ac!%o?r& WQPQCEQ@MthfCﬁHQ)QB?UQ%ei r physiol ogically

acceptabl e salts or; SitH 2t RAR e tdrui®ly @ nedi cament for
conbat i ng thronbosi'gfgézégr i ac ?n?f’ﬂpgtui on, coronary heart disease,

arteriosclerosis, inflanmation, tunours, osteoporosis, infec- tions,
rheumatic arthritis, diabetic retinoqtq{?rlmrgs_ nosis gfter
angi opl asty. 10. Use of conpounds of e f fa I' according to Caiml

and/or their physiologically acceptable salts or solvates in pathol ogical
processes whi ch arig whithivaano @ie a5 defined BuClaimahngi ogenesi s.

and, if desired, the radical R = H is converted into the radical R =
H, and the protecting groups on R? and/or R® are removed,

or

(c) in a compound of the formula I, one or more 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,

vii) alkylating a hydroxyl group,

viii) hydrolysing an ester group to a carboxyl group,

ix) esterifying a carboxyl group,

x)  alkylating an amino group,

xi) reacting an aryl bromide or iodide with boronic acids by a Suzuki
coupling to give the corresponding coupling products, or

xii) acylating an amino group,

and/or

a basic or acidic compound of the formula | is converted into one of its

salts or solvates by treatment with an acid or base.

4. Compounds of the formula | according to Claim 1, and their physiologi-

cally acceptable salts or solvates, as medicament active ingredients.

5. Compounds of the formula | according to Claim 1 and their physiologi-

cally acceptable salts or solvates as integrin inhibitors.

6. Reactive intermediates of the formula 1li



WO 02/16323 PCT/EP01/08514

- 48 -
O—(CH,)—Y
HO (CHy)m
i
4
0]

in which
Y is Het',
Het' is 2-iminopyridin-1-yl,
R* is H, A, Hal, NO,, OR, N(R)z, CN, CO-R, SO;3R, SO:R,

NH-C(O)A or SR, and
m is1, 2, 3or4,

and their salts and solvates.

7. Pharmaceutical preparation characterised by a content of at least one
compound of the formula | according to Claim 1 and/or one of its

physiologically acceptable salts or solvates.

8. Use of compounds of the formula | according to Claim 1 and/or their
physiologically acceptable salts or solvates for the preparation of a

medicament.

9. Use of compounds of the formula | according to Claim 1 and/or their
physiologically acceptable salts or solvates for the preparation of a
medicament for combating thrombosis, cardiac infarction, coronary heart
disease, arteriosclerosis, inflammation, tumours, osteoporosis, infec-
tions, rheumatic arthritis, diabetic retinopathy and restenosis after

angioplasty.

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

which are maintained or propagated by angiogenesis.




