€ 1 - Diacyl hydrazine derivatives The invention relates to
conpounds of the formula I,  wherein 10 Xis H2ZN-C(=NH) -, HZN- C(=NH) - - N+,
~A-C(=NH)-NH, Hee- or Het'-NH, is R3 15-(CH2)s-CH(R4)-(CH2)t- or -
(CH2) p-Het2- (.CH2)g-, is - (CH2)r-R5, R 3 R2are each independently of one

another H or A 20 R3S H FoyClirBlarfys Q8 80 00h8s B4 o Phenyl which is

The invention relates to compounds of the
formula I, '

5
R1
b ooz
Y. N ,u\ NH
X~ \H’ ‘T ﬁ 2 |
8] R2 o]
wherein
10 X is H,N-C(=NH)-, H,N-C(=NH)-NH-, A-C (=NH)-NH-,
Het'- or Het!-NH-,
Y is
'(CHZJG' s '(CHz)m (cHz)o' ’
R3
15 - (CH3) s—CH (R*) - (CHz) ¢t~ or - (CHz)p-Het?- (CHp) -,
z is - (CHy) -R%,
R!, R? are each independently of one another H or A,
20
R3 is H, F, Cl, Br, A, OA or OCF;,
R* is phenyl which is unsubstituted or
substituted by F, Cl, Br, A, OA or OCFs,
25
2 is COOH, COOA, <CONH;, SOsH, ©POsH, or
tetrazolyl, '
Het! is a mono- or bicyclic heterocycle having 1
30 to 4 nitrogen atoms which may be

unsubstituted or mono- or disubstituted by
NH>,



Substituted by F, O, Br, A QA or OCF3, 25 R5is COOH, COOA, CONH2, SOBH, PO3H2
or tetrazolyl, Het'is a nono- or bicyclic heterocycle having 1 30to 4
pi trogen atons which nay be unsubstituted or nono- or disubstituted by NH2,
Het2is a 5- or 6-nmenbered aromatic heterogycle having 1 to 4 nitrogen
and/ or sul fur atons mhich may be unsubstituted or nono-_ or disubstituted by

F, d, Br, A 0or 5 A| al k o6 ca bon ,atons, is, 0, 1,

2. 3, 4, 5, Gﬁor 8, 1{') § D, ’ty] egﬁ‘:%greéit eJtR™R a‘éperh%‘é‘?ﬁ‘t"iy%]feone

another 0, 1, 2, 3, 4 orh5v1n§ éndtohélt rnsﬁtbgeandamdﬁmat ealfur atoms

Partially sintlar conpo ggowg? S555P! Bt é&O"FyS oL 79 The
f 20 di

I nventi on was based on t e o Ject 0 scoveri ng novel conpounds Hhavi ng
val uabl e properties, in ¢bsebpatitutedore Hni €h, cBA. bB, u8BdoroPCFhe

preparati og of nedicanents.

A is alkyl having 1 to 6 carbon atoms,
n is 0, 1, 2, 3, 4, 5, 6, 7 or 8,

10 m, o, p,
a, r, s,
t are each independently of one another 0, 1,
2, 3, 4 or 5,

15 and their salts and solvates.

Partially similar compounds are known, for
example, from US 5,741,796.
The invention was based on the object of

20 discovering novel compounds having valuable properties,
in particular those which can be used for the
preparation of medicaments.

It has been found that the compounds of the
formula I and their salts have very <valuable

25 pharmacological properties, coupled with a good
tolerability. Above all, they act as integrin
inhibitors, and in particular inhibit the interactions
of the oy-, Pi- or Ps-integrin receptors with ligands,
such as, for example, binding of fibrinogen to the Bs-

30 integrin receptor. In the case of the integrins aVBl,
o3,  oPs, ormPs and o.fs and oyfs, the compounds
display particular activity; in particular, potent
selective inhibitors of the wvitronectin receptor o3
were found.

35 This action can be deinonstrated, for example,
by the method described by J.W. Smith et al. in J.
Biol. Chem. 265, 12267-12271 (1990).

The dependence of the -development of angiogenesis on
the interaction between vascular integrins and



‘F’t has been found that the conpounds of the fornula | and their salts have
very val uabl e 25 pharmacol ogi cal properties, coupled with a good

%ol erability. Above all, they act as integrin inhibitors, and in particular
rnhibit the interactions of the a,-, 133- 301 P5-integrin receptors with

| i gands, such as, for exanple, binding of fibrinogen to the 133- 30
integrin receptor. ILn,the_case of.the _integring nmil aA, .aVvf 35 11,133
and a"136 and 3ﬁé’,¢a9ﬁ%h&gﬁﬁom&rﬁ’fs@r§{}:?§ﬁi i’lﬂsar SEF vfi?ﬁ?rﬂ?eg be '
particul ar, poPe@it $atomis,veRi.Ahi Glarks efd hB.Xit rreoesh necePptbendd3
were found. 35Jhjs L denonstrated, for exanple, by the nethod
descri bed by J-.zs‘qh" S%‘lg%h?gt ?g?gﬂfn J. Biol. Chem 265, 12267-12271 (1990).
The dependence of the Begepopmihilatvandi dghidditsineh thies | Hnterrerion.

bet ween vasgcul ghuk ”H‘%ﬁfﬂi@tﬁg&i (a:?ébﬁ:%%‘i%' Ul SF o dPhkrh&a Pred el P&eﬁ%ﬁ%be@f‘
described by P.C. , Brooks, R A ark_and D.’A eresh in Science 264,

569- 71 (1994) .2RBROGBRIF HVRASEYLIBE FRALEI t PHg 3t IFYS LR &eRfidsm has (heen
initiating apogésstsbéfr ogriymed kel desibpkel, angaogeni ¢ Mesthbmaeree! | s,

by a cyclic peptige ha en descriQed P, C. Brogks, A M ntgonery, M
Rosenfeld, R A‘Q-Rg?ﬁ?%fa?&r.-%u?“e ’isge]aqfd .A.‘ﬁ eréSh i}%{o I :
1157-64 (1994)D.A0CChpvesdsinf Cehd ¥8¢ nila7+64hi(@B9BDock the interaction of

integrin rneeceptors andali sueh Qi Ple, whiEenPi gl 0,

fibri nogenlebtco the fi br?%%‘iggﬁgﬁgceggqr%l yfg{)pr otaél;})rfl V%#?FI a??bg?evtté}rll?, as
GPl1b/111a ant dgearaesionhefspnesgrag srceprors M dligangs meauch a8%s.
This is confirsed betdipiidl | 0vhBg aliseigli 08E: fibrinogedhe teoMougds
are capabl e of _{nhjbiting binding of H_Iés(ta opr at ei naf)es to integrins, thus
preventing t heftBF1ROGEBMARGERA g (GHYORFATRL. 2EPY VLER) of RFRVERE.
prot ei nase. Anagxa@PiEbyiIfaunsntagohestahi bthéonspteddfhg (SRt rtvmour
nmet al | opr gtei nases; 2). binding,to.the yi.tronectin.rec or 43 a,

Cycl - RED Jopt OIS weY ISEAPGERiFn BALs B Seelir ikt Bodie stoT tofing
(1996). 25The spsemdabiongrmpur cells froma local tumour into the vascul ar

system takes place by {hg EB{nﬁEEhﬁE ngeg“g%b @Qﬂf‘tﬁﬁﬁﬂﬂﬁ)%ﬂ{@ﬁ%bére

interaction of the tunpbur celTs Wth od platel ets. e turour ce
shi el ded by t hefpmetatipPproFRiIPAECH EPOATHESFINS  IARBPRFEHOING celagni zed

by the cells ofteils ifFome wiStieMng hend Cenggmaedat eaceapidit ash the

t hensel ves, t 0o vesse|l walls, V\/nerebg furt hﬁé 1Eeﬁet.ratl on of _t, rrtléur cells

into tissdd i SPTREFIRREEedATS FEI™HE A8 nh?TRR 4 tHeS nit b

nmedi at ed by bimMdPAZ of(mbickrixnogeetdld drdteeida e+ Npgebinddéagt ots onthe

activated bl oog. : all4l b, antagonj sts 2gar ded_ as

active net astaﬁ%%%ﬁ%or%&pﬁg a"ﬂ; 3 by %@)c’io R nggggg, Qs
described in P.C. Brooks et al., Cell 85, 683-693

(1996) .
25 The spread of tumour cells from a local tumour

into the wvascular system takes place by the formation
of microaggregates (microthrombi) by interaction of the
tumour cells with blood platelets. The tumour cells are
shielded by the protection in the microaggregate, and
30 are not recognized by the cells of the immune system.
The microaggregates can attach themselves to vessel
walls, whereby further penetration of tumour cells into
"tissue 1is facilitated. Since the formation of the
microthrombi is mediated by binding of fibrinogen to
35 the fibrinogen receptors on activated blood platelets,
the GPIIa/IITb antagonists can be regarded as active
metastasis inhibitors.
The compounds df the formula I can be employed
as medicinally active substances in human and



#he_conpounds of the fornmula | can be enployed as nedicinally active
substances in hunman and veterinary nedicine, in particular for the
prophyl axis and/or therapy of thronbosis, nyocardial infarction,
arteriosclerosis, inflammtions, apoplexy4 angina pectoris, tunour

di seases, osteolytic diseases, such as 5 osteoporosis, pathologically
angi ogeni ¢ di o] cal
di seases, d|a§§$§§§in$ omgéﬁcgﬂ ﬁl é?t%§%$a€|ogk %ﬁe(§§$§%iﬁ2§§%

hi st opl asnosi sandmmfia;:m hlolft i thrgmbeéasr, hrmwgardu@botmf@t%mm

ul cerative colitidyidfefErbeis, di seaseamphbebass! er %@@1 1 i ashSyina

restenosis after angjoplasty, multipie sclerosis, .viral ection,
bacterial infcREFENLF unEAROVHS @é??ﬁﬁesv °§§§@§Y6ﬂca&h5@q5@fﬁal Fu6h A% and

in cases obk w@@bdswfwgslOpa%hbibgtlhﬁm@alaﬁ@lw&@ﬂésaise&%&ﬁ capg@ounds
of the fornmula | can_be e % & as anti %ﬁﬁ%geu actin éhé%l%iances
during operati®hs whEPE b HRBrfal s, Hqﬁg ‘het TR FLRAL
pacenakers ar ediseasedier eilahm;idlaretano@athseptmaca]:arordeg'émemtfimpy gf
20 the antim ac ' cae rate clibe

by P. Val entlﬁ'%g%hd I’{’Mi%i( ﬁgﬁ%ﬁg@?,@gﬁ%m |(}h@&'{ahﬁ‘ge5%}0'§§g§é %"988)
Since the conp@ﬂh@@arﬁhrikﬁ$orNubeotugwglawﬂQmaorylGErﬁmbmauﬂﬂﬁntnmdlng
and thus hipgangsoid §5d§.E§a§ébrhEﬂQ?BsEﬁ%%%‘i“ss %o@ 1004 P %Fé‘ét?‘éﬁ% f.@ey -

can be used as di agnostics_for the detection_and oca |zat|on
the vascul ar s¥5E¥m RRILPRIASEY hBYliipleusslioresds, Vo alrrpﬁ%ctmna

radi oactive orpbadtsei£Tt amﬂecftam:@ﬂl £13681 | hnPed©isn Of fh bréaeaen of
bi nding, the co ounds 0 e formula, ,can al so b% WFIO egﬁéi ef fective
God PrEe

auxi liaries fdtctre $ER alt%%?ﬁﬁoﬁ%rr?%?eﬁl AR9i 9 er ent
activation stopesist tie imeabiny | ptacessgaal nmechani sns of the fibrinogen.

35 receptok. The dete "I eI a 0-.he !@gp at ed,
for exanp?e | sot ope Ig% Ilngﬁéﬁngé %f %ﬁuﬁavgs éa%%bn éi?ﬁ
abovenentlonedﬁ&e@hahm3ﬁ§0hi§éeréﬁﬁﬁmh? %mhﬂtﬂgceShéurgmgmmpgratlons
abbrevi ati ons y&rdised; HehP¥tiaPs, ACiMPRaAZE; G Yatheters or cardiac

pacemakers are used.

Here, they have an antiseptic action. The efficacy of

20 the antimicrobial activity can be demonstrated by the
method described by P. Valentin-Weigund et al. in
Infection and Immunity, 2851-2855 (1988).

| Since the compounds of the formula I are
inhibitors of fibrinogen binding and thus ligands of

25 the fibrinogen receptors on blood platelets, they can
be used as diagnostics for the detection and
localization of thrombi in the vascular system in vivo
if they are substituted, for example, by a radioactive
or UV-detectable radical.

30 As inhibitors of fibrinogen binding, the
compounds of the formula I can also be employed as
effective auxiliaries for the study of the metabolism
of blood platelets in different activation stages or of
intracellular signal mechanisms of the fibrinogen

35 receptor. The detectable unit of a “label” which has to
be incorporated, for example isotope labelling by °3H,
permits the investigation of the abovementioned
mechanisms after receptér binding.

The following abbreviations are used below:



’é BOC CBZ or Z DCCI DCM DI PEA 10 DMF EDCI Et Frnoc 15 Ay HATU HOBt Me 20
NMP HONSu OBz1 25 OxBu Cct Owve OEt Pbf 30 POA Sal TBTU 35 TFA Trt

MBHA M r
gcetyl

10

15

20

25

30

35

-5 -

Ac acetyl

Asp aspartic acid

Aza-Gly H>N-NH-COOH _

BOC tert-butoxycarbonyl

CBZ or Z benzyloxycarbonyl

DCCI dicyclohexylcarbodiimide

DCM dichloromethane

DIPEA diisopropylethylamine

DMF dimethylformamide'

EDCI N-ethyl-N,N’- (dimethylaminopropyl) -
carbodiimide

Et ethyl.

Fmoc - 9-fluorenylmethoxycarbonyl

Gly glycine

HATU 0- (7-azabenzotriazol-1-yl1l)-N,N,N’,N’-tetra-
methyluronium hexafluorophosphate

HOBt 1l-hydroxybenzotriazole

Me methyl

MBHA 4-methylbenzhydrylamine

Mtr 4-methoxy-2, 3, 6-trimethylphenylsulfonyl

NMP N-methylpyrrolidone

HONSu N-hydroxysuccinimide

OBzl benzyl ester

OtBu tert-butyl ester

Oct octanoyl

OMe methyl ester

OEt ethyl ester

Pbf 2,2,4,6,7-pentamethyldihydrobenzofuran-5-
sulfonyl

POA phenoxyacetyl

Sal salicyloyl

TBTU O-(lH-benzotriazol-1-y1l)-N,N,N’,N’-
tetramethyluronium tetrafluoroborate

TFA trifluorcacetic acid

Trt trityl (triphenylmethyl).

The compounds of the formula I have at least

one chiral centre and can therefore be present in a



fspartic acid H2ZN-NH- COOH tert - but oxycar bonyl benzyl oxycar bonyl

di cycl ohexyl carbodi i m de di chl or onet hane di i sopropyl et hyl am ne

di met hyl f ormam de N-et hyl -N, N - (di net hyl am nopropyl)- carbodiim de et hyl

§-f 1 uor enyl net hoxycar bonyl gl yci ne -6 -

0- (7-azabenzotriazol -1-y1)-N,N, N , N -tetramet hyl uroni um hexaf | uor ophosphat e

1- hydroxybenzotriazol e nethyl 4-ngthyl benzhydryl amr
4-nethoxy-2;&3%%5%i&ﬁ¥w?%héﬁﬁ§ﬁﬂ r%&n%?ﬁé?pyéﬁ%i%%néhese forms
N- hydr oxysucci (ior dexbmpiel EBsted tkr tfolis)l asderchectramayktaeebyl (st er
et hyl ester 2, e t ' o) - 52, su n

phenoxyacet yl %%ﬁﬁ%?f?&%ﬁgdﬁ?ﬁég%%%ég%a%d%§$6§é§§?EKLRf%v#§£m¥£a T

t et ranmet hyl uroni um t et¥The | gompbundee agddrdinmatet ithecidventiph also
tri phenyl get . | dpall f IS 4G s : of rns
( phenyl get i diuad! ¥bakhty e@ Pels b alie] g&rl%tflgé%xa#f) % %&eﬁiﬁ_ﬁ}%ér) 5)

(for exanple D and L forns) and their m xtures et

are enbraced IRF t 'S orfifIMla  fhe WHiFbuRre adasivatd 2e8 t el thwerfiowon

al so example, alkyl or acyl groups, sugars or oligopeptides
and which are rapidly cleaved in the organism to the
active compounds according to the invention.
10 These also include biodegradable polymer derivatives of
the compounds according to the invention, as described,
for example, in Int. J. Pharm, 115, 61-67 (1995).
Solvates are addition compounds of the
compounds of the formula I with inert solvents.
15 Solvates are, for example, a mono- or dihydrate or an
adduct with alcohols, such as, for example, with
methanol or ethanol.
The invention furthermore provides a process
for preparing compounds of the formula I according to
20 Claim 1 and their salts, characterized in that

a) a compound of the formula II,
1
R' o
Ney A
o R?
wherein X, Y, R' and R? are as defined in Claim 1
25 and wherein free amino groups are protected by a

suitable amino protective group,

is reacted with a compound of the formula III,
2

HzN/Kn’NHZ i

O

30 wherein Z is as defined in Claim 1, and wherein a
free hydroxyl group is protected by a suitable
hydroxyl protective group,



% include so-called prodrug derivatives, i.e. conpounds of the fornula I
which are derivatized with, for exanple, alkyl or acyl groups, sugars or

ol i gopepti des and which are rapidly cleaved in the organismto the active
tonpounds according to the invention. 10 fhese al so include bi odegradabl e
. polynmer derivatives of the conpounds according to the invention, as
described, for exanmple, in Int. J. Pharm 115, 61-67 1993%.

Sol vates are additi coﬁ%ﬁﬁnd?r8FeFﬁéV@bnpgﬁﬁH§Sof #Re f JTIRTSEYeRE ¥
inert solvents. 15 Semovwéd@s are, for exanple, a nono- or dihydrate or an
adduct with al cohols, such as, for exanple, wth nmethanol or ethanol.

The invention furthernore provides a process for preparing conpounds of the
formula | accordingxo 20 Caiml1l and their salts, characterized in that
a)a conpourd of the formula Il, SOl it x y NOHO wherein X, Y, R
and R2 are as defined in-Caim1l 25and wherein free am no groups are
protected by kui tarFeRenRd ¢f othet formalaupV .is reacted with a conpound

of the formula 111, 0 30wherein Z is as defined in Caim1, and wherein
a free hydroxyl group is protected by a suitable hydroxyl protective
group, x’Y\H’OH v

o

wherein X and Y are as defined in Claim 1 and
10 wherein free amino groups are protected by a

suitable amino protective group,

is reacted with a compound of the formula V,

R! |
wes
HN. NH,
| N v
R? ©

wherein R', R? and Z are as defined in Claim 1 and

15

wherein a free hydroxyl group is protected by a
suitable hydroxyl protective group,

20 _
and the protective groups are subsequently
removed; '

or
25
c) a compound of the formula I is liberated from one
of its functional derivatives by treatment with a
solvolysing or hydrogenolysing agent,

30 and/or in that a basic or acidic compound of the
formula I is converted into one of its salts by
treatment with an acid or base.



% and the protective groups are subsequently renoved, or 5 b) a conpound of
the formula 1V, x- y0 yl.1 0I'V wherein X and Y are as defined in Caim
1 and 10wherein free amno groups are protected by a suitable amno
protectlve group, is reacted with a conpognd of the formula V, 15 H2 V
wherein Rl, R2 and Z are as defined in CQaiml and wherein a free hydroxyl
group is protected by

protective groups are %('Jbs %aglrﬁ‘ éjreﬁ%%ﬂﬁag% e(c::'; Ij\algg :g:’rglg ncﬁ%?df‘ﬁ%ﬂ%rnul a
| is liberatednéthyd onetlofli tprbpy&ti esaepropyilvatbuteyd by soleetyientseet h a
sol vol ysi ng Oﬁmgégi08?n9e¥§Lﬂgt99?nEurthermore also pentyl, 1-, 2- or

3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,

5 1l-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl,

i,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1-

or 2-ethylbutyl, l-ethyl-l-methylpropyl, l-ethyl-

2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl.

Alkylene is preferably methylene, ethylene,

10 propylene, butylene, pentylene or hexylene.

An amino protective group is preferably acetyl,
propionyl, butyryl, phenylacetyl, benzoyl, toluyl, POA,
methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloro-
ethoxycarbonyl, BOC, 2-iodoethoxycarbonyl, CBZ

15 (*carbobenzoxy”), 4-methoxybenzyloxycarbonyl, FMOC, Mtr
or benzyl.

R! is preferably H or A, in particular H or Me.

R? is preferably H, furthermore also methyl.

OA is preferably methoxy, ethoxy, propoxy or

20 butoxy, furthermore also pentyloxy or hexyloxy.

R* is preferably phenyl which is unsubstituted
or monosubstituted by F, Cl, Br, methyl, ethyl, propyl,
methoxy, ethoxy or OCF3; and is preferably - as
indicated - monosubstituted phenyl, specifically

25 preferably phenyl, o-, m- or p-tolyl, o-, m- or
p-ethylphenyl, o-, m- or p-propyvlphenyl, o-, m- or p-
isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m-
or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or
p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or

30 p-chlorophenyl, o-, m- or p-trifluoromethoxyphenyl. |

R’ is preferably COOH, COOCH;, COOCH;, COO(t-
butyl), CONHz, POs3;H,, SO;H or tetrazolyl.

Het! is preferably unsubstituted or mono- or
di-NH,-substituted 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or

35 5-imidazolyl, 1-, 3-, 4- or b5-pyrazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3—triazpl—l—, -4- or —S—yl, 1,2,4-
triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 3- or
4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or



?;Oand/or in that a basic or acidic conmpound of the fornula | is converted

into one of its salts by treatnent with an acid or base. - 8 -

|.Ln the above fornulae, alkyl is preferably nmethyl, ethyl, propyl,
|sopropyl butyI i sobutyl, sec-butyl or ©6Lt butyl, furthernore al so
pentyl, 1- - or 3- nethylbutyl 1,1-, - or 2, dinethylpropyl 5

1- ethylpropyl hex 2-, r ent
2,3- or 3, 3- d| %?Jb’ﬁ{”lyl 2or’ %et%l%hﬁg ZlTyg?ﬁ }yl né‘thylzsprop%/T’
1- et hyl 2- et hy5-pr opyl orl ﬂmnmpmé?zcﬁlﬂa nﬁt—hprr,opAH - kybene s or

preferably net -‘/&Eﬂ? hy ene, 10 ropyg ene but | ege %;ﬂg
8 On% 1 3iect I ?era%ly acet ?:,%Fl'

hexyl ene. m no "prot'ecti ve group i's pre
propi onyl , but3Tyl4-phényl &cet yi-, BenFoginnebinyl, POA 4met Boxydarbohyl ,

et hoxycar bgny|or2 B-nlinlaGR19me1,  1H- imidazo(4,5- b% %rldln -2-yl or
et hoxycar bonyl 0

BOC, 2- |odoet xycar ponyl , CBZ 15 car enzox

4- et hoxybenzyjr'(ﬁ( Q"F‘Mi’ f/t I(Owc Jscpr@%‘\‘%% K3 A
in particul ar &lss Bé. p&ti&lweé;erﬁ;biyyl—h%aﬂbgbﬂa?aaehal so net IhyI QAis
pref erably met hoxy, et Y, po 20 but urt heronore al so
pentyl oxy or hexyl oxy. RO &k %eirgfsrgf er"’g‘r)%%/ pReny| ERFi crefample,
unsubst i tut ed 213 nbimedbstlt ut ecRby R34, Bfs net hHs-mrdwdlybr oggl,ls— .
met hoxy, ’-@F% and |s pLe fera Y orads. nosybst it ute

speC| f | clgf? % ° 5'}5’%{3@5?}? riD 22 (H

phenyl , pre erabl henyl ‘o-, m or

p- et hyl phenyl , 'CPle?ﬁlkﬁlf}W roﬁﬁtmﬁgmﬂro‘é— , n¥2or 9 soéropwlfﬂmﬁqllylo- m
or p-tert- bu;%dpjlﬂmydfb,lm or .pzmet hgxy_pheﬂyizllo- E)c,lm o_rs_pbﬁ;a{w%ppenyl
o-, m or p-fluor r onopheny ,

p-chl or opheny! &€ aﬁiﬁg‘br prtrT TuoP mef’ f‘}oﬁg’ﬁﬁéﬁg}wl 1,4~ dlh}f-@“? sy

preferably COG—2 COCGH, 200Gy rGd)l butly,?),,3 AN r 0t -SQBH @ -,
tetrazoly § Hetd_is pre_ferabgy un(?)égbstléut ed. &y mong-_ or gl NH2 substltut ed

-pyri

pyrrolyl, “1-
4—p1per1d1ny1 hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, 2-, -4- or -5-pyrimidinyl, 1-, -2- or
3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-,
-5-, =-6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,
20 -2-, -3-, -4-, -5-, -6-, -7- or -8-isoquinolyl or

1,2,3,4-tetrahydro-1, 8-naphthyridin-7-vyl.

Het? is preferably unsubstituted or mono-F-,
-Cl-, -Br-, -A-, -OA- or -OCFi;-substituted 2,3-, 2,4-,
2,5- or 3,4-thienyl, 2,3-, 2,4-, 2,5- or 3,4-pyrrolyl,

25 2,4-, 2,5- or 4,5-imidazolyl, 2,3-, 2,4-, 2,6- or
3,5-pyridyl, 2,4-, 2,5-, 2,6-, 4,5- or 5,6-pyrimidinyl.

n is preferably 2, 3, 4, 5 or 6, furthermore
also 0, 1, 7 or 8; very particularly preferably, n is
3, 4 or 5.

30 m and o are preferably, in each case
independently of one another, 0, 1 or 2, and they are
very particularly preferably O.
| s and t are preferably 1 or 2.

p and q are preferably 0 or 1, particularly

35 preferably 0.

Correspondingly, the invention provides in
particular those compounds of the formula I in which at
least one of the aboveméntioned radicals has one of the
abovementioned preferred meanings. Some preferred



35 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 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-, -3- or -5-yl, 1- or 5-tetrazolyl, 3- or 4-pyridazinyl,
pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or -_910 Z-indolyl, 1-, 2-, 4- or

5- benzi m dazol yl, 1-, 4-, 5-, 6- or benzopyr azol yI 2-, 3- 4-, 5-,
6-, 7- or 8-qui noI - q i No

6-, 7- or 8- m%%‘#‘?‘myP]f 2°°m2°“n‘§s c'em 1?9 56’6?r%5%| Hi?l paztiar
1H i m dazo[ 4, SEdfmylaeli nT&- ytoor Ii, 8bedpit hwhiidhn- Z}qdres“ﬁmd'lettm ocime i C
radi cal s can r I y [ n $ ' can

t herefore al ng%ﬂn@fa pfeéga %e‘}rf 3% gﬁchgg a%?adc %re P&-t odré-Plne&
-5-pyrrolyl, 2im- d@DaGﬁth@» tthe . meanlag gixenprundepyfeviyla L, but or
3-pyrrolidignylighdedrahydro-1-, -2- or -4- im'dazolyl 2, 3-di hydro-1-, -2-,

-3-, -4- or -5- pyrazol yl tetrah dro-1- - or -4- pyrazol yl,
1, 4- di hydr o- 1-in233) Xor ks (ﬂ/(INH_L'Z\TI'%‘4tetrahydro 1., -2-, 15 -3-,
-4-, -5- or -GIrpbe;jyI, -, 2s 3- or 4-piperidinyl, hexahydro 1-, -3- or

-4- pyri dazi nyl, hexahydro-1-, 2-, -4- or -5-pyri rridi nyl, 1-, -2- or
3-pi perazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3- 4- -5-, -6-, -7- or
-8-quinolyl, 1,2,3,4-tetrahydro-1-, 20 - - GH.3 -6- -7- or
-8-isoquinolyl or 1,2,3,4-tetrahydro-1, ,, $ ”)"yl

is preferably unsubstituted or nono-F-, -C1 -A-, -0A or
-OCF3-substituted 2,3, 2 A 2,5- or 3,4-thi enyI R 3.0 24, 2,5 or
3, 4-pyrrolyl, or 4 olyl, 2,3-, 2, 4-, 2,6- or

3, 5-pyridyl, f‘”z 5-, 2 6-+ (gH ?roq%{’G pyri m di nyI nis
pref er abl §02, ih Zd) 5 orxe, flstmw—m)(r:el}al-ﬂm-a ALC (FNH) -NH-v eg1y
particularly preferably, n isy % 4pr 5. 30mand o are preferably, in each
case independently of one ano er, d, 1 or 2, and ttley are very

Het 2

particularly pief®hbly . s mdizi\]-é}@l\ﬁﬂeﬂ‘ﬁi-atﬂw Hetor-NH-, p
and q are preferably Qe g Pastgcularly 35 preferably O.
in If) X is H,N-C(=NH)-NH- or Het!-NH-,
15 Y is
'(CHz)m-@'(CHz)o'
_ -
or -(CHz)s-CH(R?)-(CHy) .-,
In Ig) X is H,N-C(=NH)-NH- or Het!-NH-,
Y is
{cuz)...-@-tcm)o-
20 R
or —(CHz)s-CH_(R4)-(CH2)t—,
Z is -CH,-COOH,
Rr* is unsubstituted or Cl-substituted
phenyl,
25 In Th) X is Hy;N-C(=NH)-NH-, A-C(=NH)-NH- or
Het!-NH-
Y is

-(GH,);@—(CHQ&

R3



éorrespondi ngly, the invention provides in particular those conpounds of

the formula | in which at | east one of the abovenentioned radicals has one
of the abovenentioned preferred neanings. Sonme preferred - 10 - groups of
€onpounds can be expressed by the partialjffarnulae Ia to Ii bel ow which

correspond to the fornula | and where the radi cal s that are not ;i)e(fined I n
detail have the meaning glven r for but 5 where in la)Xs
H2N-C(=NH) -NH- in Ib)Yis #Cc‘j; 'd:%‘%)tlerm 1d) Xi s
H2N- C( =NH) - NH-, A-C(:NH)-NH- -o(rcHﬂeyHél:?- (GHy)lge) Xi s H2N- C(=NH) - N5 or
Het'-NH, Rl and R? are_%—(, ﬁ?@%E'C(:NH)-NH- or Het'-NH-,_15|s or
-(CH2)s-CH(R4) - (CH2)t-, T1n Id) |s NH)-NH or Het'-NH, is

R* is unsubstltuted or Cl-substituted

5 phenyl,

Het! is unsubstituted or mono-NH,-substituted
benzimidazolyl, pyridyl, pyrazinyl,
pyrimidyl, piperidinyl, piperazinyl,
2,3-dihydroindolyl, indolyl or

10 naphthyridyl,
s and t are 1,
m,o,p,q are 0 or 1,
in Ii) X is HN-C(=NH)-NH- or Het!-NH-,

Y is
«(CH,);x {CHp)y
15 R3 ,
pyridin-2,5-diyl or - (CH,)s-CH(R?) -
(CH2) £t~
Z is -CH,-COOH,
R* is unsubstituted or Cl-substituted
20 phenyl,

Het' is unsubstituted or mono-NH,-substituted
benzimidazolyl, pyridyl, pyrazinyl,
pyrimidyl, piperidinyl, piperazinyl,
2,3-dihydroindolyl, indolyl or

25 naphthyridyl,

s and t are 1,

m and o are 0.
The compounds of the formula I and also the
starting materials for their preparation are otherwise
30 prepared by methods known per se, such as are 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), and in particular under reaction conditions
35 which are known and suitable for the reactions

mentioned. In these reactions, variants which are known



20 or - (CH2) s-CH (R4) - is -CH2-COOH, R4is unsubstituted or

Cl -substituted phenyl, 25 In Ih)Xis HZN-C(=NH)-NH, A-C(=NH)-NH or Hee- NH
Yis (CH2)s-CH(R4)-(CH2)t or (CH2)p-Het2-(CH2)qg-, Zis -CH2- COOH,

R4 is unsubstituted or O-substituted 5pRenyl, Heti is unsubstituted or
nmono- NH2- substi tuted benzi m dazolyl, pyridyl, pyrazi nyI pyri m dyl ,

piperi dinyl. " pigerazi iyl 2~ SLIVALQIARIY mlfgoLYl 21, J0ngRlt VI s
also be utilized.
If desired, the starting materials can also be
formed in situ, so that they are not isolated from the
5 reaction mixture but are immediately reacted further to
give the compounds of the formula I.
Compounds of the formula I can preferably be
obtained under the conditions of a peptide synthesis.
It is advantageous to employ customary methods of

10 peptide synthesis, as described, for example, in

Houben-Weyl, l.c¢., volume 15/II, pages 1 to 806 (1974).

Thus, compounds of the formula I can be
obtained by reacting a compound of the formula II with
a compound of the formula III, followed by removal of

15 the protective groups.

It is also possible to obtain the compounds of
the formula I by reacting a compound of the formula IV
with a compound of the formula V, followed by removal
of the protective groups. _

20 The coupling reaction is preferably carried out
in the presence of a dehydrating agent, for example a
carbodiimide such as DCCI or EDCI, furthermore, for
example, propanephosphonic anhydride (cf. Angew. Chem.
92, 129 (1980)), diphenylphosphoryl azide or 2-ethoxy-

25 N-ethoxycarbonyl-1,2-dihydroquinoline, in an inert
solvent, for example a halogenated hydrocarbon such as
dichloromethane, in an ether such as tetrahydrofuran or
dioxane,'in an amide such as DMF or dimethylacetamide,
a nitrile such as acetonitrile, in dimethyl sulfoxide

30 or in the presence of these solvents, at temperaturés
between approximately -10 and 40, preferably between 0
and 30°. It is advantageous to work in dilute solutions
to promote intramolecular cyclization rather than
intermolecular peptide formation.

35 Depending on the conditions employed, the reaction time
is between some minutes and 14 days.

Instead of compounds of the formula II and/or
Iv, it 1is also possible to - employ derivatives of
compounds of the formula II and/or IV, preferably a



mo,p,qare 0 or 1, inli) Xis HZNNC(=NH) -NH or Het'-NH, Yis 15 -(CH2)
pyridin-2,5-diyl or - (CH2) s-CH (R4) - is -CH2-COOH, R4is unsubstituted or
Cl -substituted 20phenyl, Het' is unsubstituted or nono- NH2-substituted
benzi m dazol yl, pyridyl, pyrazinyl, pyrimslyl, piperidinyl, piperazinyl,

2, 3-di hydr oi ndol yl, i ndol yl or 25napht hyridyl, s and t are 1, mand o are

O The conpou d _alsa he startln er. for their
preparation arg %ce:{r::\?mvasl{ég 0 p?gﬁ g‘&cbfcﬁ'ec{'hoos ﬁng\%n rl ucﬁf as are
described in tmmhetrexatu:ne mmedexanbmndetharstamdacdlwathsl, eshdr as

Houben-Vieyl , Mgfopdenaden:ar ¢y SAlenadPeMifion of the carboxyl group
in typical acylation reactions are described in the

5 literature (for example in the standard works such as
Houben-Weyl, Methoden der organischen Chemie, Georg-
Thieme-Verlag, Stuttgart).

Activated esters are advantageously formed in situ, for
example by addition of HOBt or N-hydroxysuccinimide.

10 The reaction is generally carried out in an
inert solvent, if a carbonyl halide is used in the
presence of an acid binder preferably of an organic
base, such as triethylamine, dimethylaniline, pyridine
or quinoline. '

15 It may also be favourable to add an alkali
metal or alkaline earth metal hydroxide, carbonate or
bicarbonate, or another salt of a weak acid of the
alkali metals or alkaline earth metals, preferably of
potassium, sodium, calcium or caesium.

20 The direct precursors of the compounds of the
formula I can also be synthesized, for example,
according to Merrifield (Angew. Chem. 97, 801-812 1985)
on a solid phase, a swellable poletyrene resin.

The compounds of the formula I can furthermore

25 Dbe obtained by 1liberating them from their functional
derivatives by solvolysis, in particular hydrolysis, or
hydrogenolysis.

Preferred starting materials for the solvolysis
or hydrogenolysis are those which otherwise correspond

30 to the formula I but, instead of one or more free amino
and/or hydroxyl groups, contain corresponding protected
amino and/or hydroxyl groups, preferably those which,
instead of an H atom which is bonded to an N atom,
carry an amino protective group, in particular those

35 which, instead of an NH; group, carry an NHR’ group (in
which R’ is an amino protective group, for example BOC
or CBZ).

Furthermore, pfeference is given to starting
materials which, instead of the H atom of a hydroxyl



{ Met hods of Organic Chem stry], Georg-Thiene-Verlag, Stuttgart),.and in
particul ar under reaction conditions 35 which are known and suitable for
the reactions nentioned. In these reactions, variants which are known - 12
% per se and are not mentioned here in 4marge detail can also be utilized.
If desired, the starting rraterlals can also be fornmed in situ, so that they

are not i soI at on&gpg &' ' trgrt%ct&g_rvaargergdgred' 8E9| ct ed
further to gi e corrpo{n(?s npoun of the
formula | can q&meervdbicgh beovhesperRd 'Gmdbhet ﬁermuﬂtél Ti bug ofinshegst iafe
synthesis. It 4 sp %:g%@ggxg;lrz'f 52o8pD! %rﬁfé&tﬁ:’r% YR“§1EHQﬁy9f g&%uBep(tllgfl .

synthesis, as descri 5 exanpl e, 1 n Houben-We ., Vol une
pages 1 to goaiy A" is a hYdr°%§’r%‘a?ﬁ)%lu‘ﬁ%lsg’6‘?uEhe formula | can be

obt ai ned by reacti ng art o1POosNgdo0bokie 1@ rmha sdvardd a caepeureé10for he

formula 111, f wed by renoval of, 15 the ectlve r
is al so posmtﬁf’e’gf %ﬁglnﬂrﬁ’\é kS5 ALY fp ’go u]gygFQHPtslrﬁfa

conpound of t hee fpreesdmt | AA Wihé mol:eanmandfoi:htahethmtt‘mlganté,te‘xolailamerf by

renoval of th cllye: g 20The coupl [ea LS pr ef rably
carried out | 51: e‘gpre%en% 5@“83@’&%‘%“#8 éalgen 3 ? ogﬁplaém er’

car bodi i m de sl many REGesrtiECIgart Uve hephbr eof £ crsebatamely

pr opanephggphoni c anh d fm g%g &1281: 419 )

di phenyl p%gsphor yl azi eé o? - Qﬂ% eitfe ﬁ Y generally

N- et hoxycar borf§RwWR 2aatdhyaebataeﬁo| t'rche 9hGuRf WhAch sareensuitablexdigiie a
hal ogenat ed hyacadthiany suml&aud@hl QD MRk, gr*bu':Hl eﬁtﬁaﬁﬁ Sdlféinlftﬁal

t et rahydrof uran or_di oxa\g rl? ani de such_as I&ge Iacet m de, a
nitrile such FEMHE { PREe WhECR fEPhy PRSHIY B8 15%86" tRE ence
of these sol veldssiread dhoemiarsdl Lwactbmmehasa.baex:xcaﬁtr&bya olit &y cther

pr ef er abl be d van equ in dilute salutions
to prom)t% |n£pr a%sgcg arg}%}/c léat%’lug‘n ra{D ¢ ansqc\rq?egnﬂlggul%repeﬁﬂ
formation. 35 mmlﬁg,onmb@@m%soe‘nm@lysmtuhedr exeylon anvie is

bet ween sore @Ml&ﬁ:ﬁﬂ&rﬂﬁ days. aralkyl Leﬁbsad g&negrm%réds (??rfirfche

formula Il and/or 1V, I's al so pOSS|betoe erivatives
conpounds of tRfé"?EtﬁtrﬁHea | PTaHBFor 1R pF@’F‘@Vﬁﬁlyaafter the desired

reaction (or reaction sequence), their nature and size

20 is otherwise not critical; however, those having 1-20,
in particular 1-8, C atoms are preferred. The term
*acyl group” is to be interpreted in the broadest sense
in connection with the present process. It includes
acyl groups derived from aliphatic, araliphatic,

25 aromatic or heterocyclic carboxylic acids or sulfonic
acids, and in particular alkoxycarbonyl,
aryloxycarbonyl and, above all, aralkoxycarbonyl
groups. Examples of such acyl groups are alkanoyl, such
as 'acetyl, propionyl, butyryl; aralkanoyl, such as

30 phenylacetyl; arovyl, such as benzoyl or toluyl;
aryloxyakanoyl, such as POA; alkoxycarbonyl, such as
methoxycarbonyl, ethoxycarbonyl, 2,2,2—trichloroethoxy—
carbonyl, BOC, 2-iodoethoxycarbonyl; aralkyloxy-
carbonyl, such as CBZ (“carbobenzoxy”), 4-methoxy-

35 Dbenzyloxycarbonyl, FMOC; arylsulfonyl, such as Mtr.
Preferred amino protective groups are BOC and Mtr, and
furthermore CBZ, Fmoc, benzyl and acetyl.

The term “hydréxyl protective group” is also
- generally known and relates to groups which are



= 13 - pre-activated carboxylic acid, or a carbonyl halide, a symetric or
m xed anhydride or an activated ester. Such radicals for the activation of
t he carboxyl group in typical acylation reactions are described in the 5
Fiterature (for exanple in the standard-wbbks such as Houben-Weyl, Met hoden
der organi schen Chem e, CeorgThi eme-Verlag, Stuttgart). Activated esters

are advant ageogsi ¥ah0eMedr brItdbt iy £X 9‘31:8??! b Tyl E6Bhi €41

N-hydroxysucci ni m de. 10 _The reaction is gener carried_out_in an inert

solvent, if a E%"F‘BBH?PShé?"r‘HeWP%CBS&FIFnqaﬁé-lé’r e?@nc"ée“&ﬂv% g&iterni Harr

preferabl y of désﬂféﬂntﬁeiﬂii&al suabtaant hiag! deamidarriddresdy | @i dbther
pyridine or qui nol add an al kal i _net al

5 our ble t
or al kaline ea??ﬁ tl bgﬁof?(cﬁ]g ?bo bPREP b HTES of *&notAer
salt of a \Eeakahovelme:fltihneél kainsutﬁtaimmd al lced | nsubattihuketal saryl,

preferably of u sQdi . pm | cjum aesl e ct
precursors of #ﬁéfﬁg%pgalﬁdgddd#tﬁe&%f‘@r#ul g‘%fcgﬁkgﬂhr&gggsy% §S|%]é 1for
exanpl e, accor@regpse NErtureelanq Asjew Ofenthe7, hpdrogy? Mf}e@hl‘aesol i d

phase, a swell oljyst n | Th lﬂyii,s t I an
furthernore 25&%%1@%& é)lé?\e%lé@ %ﬂlgzlrcaétll ngg%lﬁgfgnp?rom téh)%?r Q?S{?ge:a; g?élﬁ

derivatives by2EBR%ol yrdies, ‘F?ﬁ’p’é‘l’@l c GPEMLGRdr ol HRIGLLIGR hpdr og%?f’l‘)‘]’?%‘?%
Pref erred 1t ar $éggendé er pakSetencehess ghivehy Hics gifoubsd Megaingy yBiso ﬁrﬁnt hose

whi ch othervvisec rre ond BSO({!ot e fornmula | _but |nstea of o nor e
free anino and?%’lf ?yl 5 con?® ?IHSCorl’Eg% ’é‘ﬁ}no
and/ or hydroxyprgteupsveprefgmcatpsy t h@see ,whi chntemsteadlmé an I-bamzyﬂ.y\,hl ch

i s bonded t 1
hose 35 whi cr T eTRE A0 i N8 agbgﬁs,ﬂre%%?r%hﬁ Rer R el e

is an am no pr@@%@&'lve denpyl fo¢In xarﬁﬁré:ﬁwkdr CBE)-ng - Haﬂrtlg#lmﬂplycarry

a hydroxyh spr obgstb¥eed! ou'@hef Oto@fﬂwr&foﬁﬁwselﬂhl sapa%&%spma 0 iAe
formula | but, |nstead of #%E group, containh an, R'0- phenyl

group (in whi c% ‘P?ialf‘%caaﬁﬂ*ér(ﬁaﬁ Susrtes) i sthesFpRFPhl e
for several - tWenti ﬁ@it%udyifeseefs (ﬁbﬂt egaﬁﬂlanAsp(aBdt@o hydr oxyl

B o 6ot 1 ve gr bups. preshRE i PPERCEPBm e ot ABPO MR nfy A8 AOTMA can

be split off sEl eftomeltheir functional derivatives is effected -
20 depending on the protective group used - for example
with strong acids, expediently with TFA or perchloric
acid, but also with other strong inorganic acids, such

as hydrochloric acid or sulfuric acid, strong organic
carboxylic acids, such as trichloroacetic acid, or

25 sulfonic acids, "such as benzene- or p-toluenesulfonic
acid. The presence of an additional inert solvent is
possible but not always necessary. Suitable inert
solvents are, preferably, organic, for example
carboxylic acids, such as acetic acid, ethers, such as

30 tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane,
furthermore also alcohols, such as methanol, ethanol or

" isopropanol, and also water. Mixtures of the
abovementioned solvents are furthermore possible. TFA

35 is preferably used in excess without addition of a
further solvent, and perchloric acid is used in the
form of a mixture of acetic acid and 70% perchloric
acid in a ratio of 9:1. The reaction temperatures for

the cleavage are expediently between about = and about



210 The term "am no protective group” is generally known and relates to
groups which are suitable for protecting (bl ocking) an am no group from
chem cal reactions but which can easily be renoved after the desired

€heni cal reaction has been carried out -atléot-her 15 points of the nol ecul e.
Typi cal such groups are, in particular, unsubstituted or substituted acyl,
aryl, aral léoxxsim,h%/hnar ehal kﬂéacﬂfi%t}i'ps-isﬁ ﬁ@@fb?_abam' n@aﬁf@éftct_ﬁ@_ girtouFS
are renoved after e desir eaction (or reaction sequence), eir nature
and size 20 |tsbed:t“‘f?§q/\n]$e arﬂﬂe%cdql t Y™ mﬁ%uﬁﬂose havi ng 1-20, in
particular 1-8, C atorthergrqumes eBOEd. OBt teardnMtarcytanr pupferabily fe

interpreted i , te@%ebé ogggst .f%eigs?e}%%é]ﬁfa%nnﬁg%%g%ﬂt A1 e He t=0GESS -

t
It includes acyl groupsS dérive I p ar a |p%§1‘t|c, aronatic or
het erocycl 5c car bobtH iabouti i ©e 5NI| EGhi tnadidsangnati A5pd0Ci,c@ngr the

al koxycar bony lpma¥ V4 LHYSAERANYe aéﬂf(a VEER! ki Bl aérlfoéﬁﬁf‘BQ@ﬁ)ﬂ:eQﬁ(O@S'
al yl h I

Exampl es of such aca/l groups, are anoyl, such as acet propi onyl ,
butyryl : aral B€noyi0% s(RPLwkian PEnydapethyiamisgr, Siekhydapdmgoyiotor
toluyl; aryl opideri®iine siutbvas HOA5-Hdoxycar bonyl, such as
met hoxycar bonyl , et honycar bonyl, 2,2,2-tri chl%}rloet hoxycar bo%\éjﬁ, OC,

2-i odoet hoxycar bonyl ; EhHSSHITE c FHORT, CWiflasCeRz %ecaF RFox P |

4- met hoxy10 35 lyeirdenolgasidonylfor-MaZarald s WEDN\Wr, Sesizydsy Mdan Piref erred
am no protecti R r r,..an L Z .. Fnoc, .henzyl
and acetyl. clea¥ed %1% tef e&%%%foéylb%rg é%% ll;“glg&g‘r% 53‘8‘0%9'? ré’lgg%l 11%
general | y knowhearpires¢rcesofo agreafslyei clifare exagictlghl® hoblpr ated@li ng a

hydroxyl groupd-apdhentcah Agaphh 38R, VS (A BASLA Y ab@upBved
after the desired ¢chem cal reaction has been carried out at other points of

the nol ecul e. SBE% caf SEHPPHoupSuatebife sPhRRetre Aoronell SiInF@Rsthicm ed or
substitugtsl alatle t’iié’ééﬁ%fﬁ%%@ﬁﬁadab@kﬂé% i&{lob%wi&ﬂé@refaksréﬂn{pnt le,. |
groups. ure .an ize o e X protective groups_is_not critical,
o e noy ar SRS th 57 BECRABOYOSY G RARR G abE : BHLARGn auich
reaction 10 seguaNEP; Thef Bydnogenslgisien itso germeyesl haveagried@0puitn at
particul ar 1- of OX W ecthNe ¢ ps.ar i nter
alia, benzyl, %%W%%&%zso%ﬁ%ﬁenggéﬁFonbl , '?;erﬁ% - E%?% a%gaacél?lﬂ%,r
benzyl and temreassureshebagwpant iabovdr |y Bachrefer bea., TreefERPYYo@ys in
aspartic agi doangod WML Byighar Q{;P&ﬁ&%éﬁ@i?‘si)é obectpd Bzt B%oi:gi Mof
their tert-butyl esters %for_ exanPIe Asp( OBut)) . The_|i beration
of the conpoufdLesttacherratiidVa 1£97 ofPE@YR f URRL i DN&C d2PByRUfes ins

effected - 20mdependilng oobrt heritipt echimodigimupfoshdte f ofitxeegde wf h
strong acids, ientl ' TFA or .perchlaric aci _ﬁg al so with other
strong i norgar??c&%%%’g, %lu\c?r#)aés Jhnyginreotg%}rboﬁl)cﬁéf::’l aaatoréjos uric acid, strong
organi c carboxylic acirdshaseichfasher ifdnrorbacdt icenadrel, convested! fiaricc

aci ds, sugh agReNZense;fed- tagi!aepgagiés?ahc clltd-u;fbﬁgp%%egsf%of £

additional inert sqglvent is possib ut not_always nécessary. Suitable
i nert sol vent £X3M@18) Y ergBFEiosr i equivrlenbnprevassh | Fheade®e such

as acetic aci dindetdias sacidichn aan3@nketr Apldraftir adus &s0s8Rancani des such
as DWF, hal ogenat ed %r ocar hons, .such _as di cgl o(rﬁosrret hane,, furthernore al so

al cohol s, suck a8 SHiHanol , &REEP % sopr o and Y2$E wat eFtVe

M xtures of t physioleogEnEaldied aoteptalslar eshitsherame e possible, TEA 35 is
pref erabl ygused . il SXCESS ¥hL het aq_g%'at' f fyrt 0 n
perchloric ac?% [ s_cﬁfge?i .nwt)%e?#%rsm 0 da{ﬁ%rg't u?fé g% echj[e%slscﬁ)églg b%}%d(_t%%-
perchl ori c acVU#S ninPrIAn+r orcddy, TRz cewamnlen sehberie upesds onitrdc

cl eavage are exaedi eRyayohglyeerdt sudhd &OoUldrochloric acid: or
hydrobromic acid, phosphoric acids, such as
orthophosphoric acid, sulfamic acid, or furthermore

35 organic acids, 1in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or

polybasic carboxylic, sulfonic or sulfuric acids, for

example formic acid, .acetic acid, propionic acid,

pivalic acid, diethylacetic acid, malonic acid,

-



~ 16 - 500, and the reaction is preferably carried out at between 15 and 30
(roomtenperature). The groups BOC, But and Mr can preferably be
cleaved off, for exanple, with TFA in dichloromethane 5 or with about 3 to
" 8N HCl1 in di oxane at 15-30, and the FM3CIgroup can be cleaved off with an
approximately 5 to 50% sol ution of dinethyl am ne, diethylam ne or

pi peridine in dﬂ\d‘c:ailcl&cam Fbﬂhel:idzvacgdiQUﬁamaABh.ehacaﬂ bemaleiey ectild, 10 .

hydr ogenol ysi s, (f.or exa benz b ved f a Ie
b§ trgat ms%t fh%tlrﬁ/dﬁs A |tha’lef’1 & e?gry'fg)é o‘?gl]é catal %‘% f?%%i%xz%rr?p% o

nobl e netal calalgaatic suckcrd, pal aammcexpednént I ynonO&lmGportaClsiJch as
carbon). Suitaj b%&f&;e/l S TQLidN! SbERERLONOTS BihahiBana riRAL onrd gbove,

in particular, exa cohol’s, sUCh as nethano anol
ani des, suBh @dem@g@@u}s. SZFBYQEER@V&Ith?n@&Fllﬁ@&l@ut aé’cld

tenperatures BeiyeaAbOtEn{: and Le9gand u oIh@ﬁéé'uEﬁoﬂQﬁé\Neen abeut 1
and 200 bar, preferably at 20 20-30 and 1-1

ai. ggdrogenol ysis of t e CBz
group i s effedtaRNEhAEENS MINR- exardhe, on-9iBBL1E693Bd/ C ATLHE hand®
\émot goammgl UmIaflIﬂiﬁl@.;:(fmi@ad atidydrogebison RdAG i gp’lﬁzthdia:rl@idllﬂﬂlyat .
A base of_ the can be conver i.nt 9 t ssQci at ed aci
addition salt W?ﬁf%‘?‘? dacf'SF >$b I%x%wpi%agﬁcgﬁte% eq‘%’l“\ga %ntu%arf‘gunts
of the baié antbx hesa&atilon and/mmtplsnif/iamplenclwfastm haepwpoundgd of
subsequent evapor at 9N, At ds whi ch give physi ol ogi cal | y acceptable salts
are possible, Tn par]tlcu1ar for this reaction. is thus possible to
use inorgani c acids, fon Ehanptkeshand; caacﬁeldnptfr fﬂéleacﬁoﬂ?mq-?d otf#T ¢

aci ds, such a%@ydraﬁh}@fﬂgdac'ﬂ&{ hygdr oy 04l ¢ aGith Phasdhorde aciwds,
such as orthophosphorl C, aC| d, sulfa%am d, or furthernore 35 or atnl C

acids, in par RR{FER1QGI LMY ¢ 2CHeRIARIS, WELAY piRk | @MIRHHR | &
heterocycllsc SHI: s Omhmi}yba&le: G&ﬁ.lﬂab)lbl cfogul thbsc puirpodé urdae aciids, for

exanple formc aC|.d cetic.aci r opi gni p ' id,
di et hyl acet i ¢ Bft% ¢t Yt oni %’hgm %‘jdf- '1713%12%l ugr{ ‘c h%%éégﬁﬁlﬁbl Ntk

fumaric acid, amdelanmmm | seflts, acfurthermorec swhstituted empnigimric
acid, gluconicganid, asgrbig é‘gﬁ?qe ni ¢QLi Ni %ﬁétﬂyllson'cﬁ%t{ﬁf— acigl,

met hane or et hanesu’l fonl c aci et hanedi sul fonic aci d
2- hydr oxyet har@siSIRFARY WO HER 2 RSS! f AIANQRERANRI vl LBRBSRARBAr &Y d,

napht hal ene- MuOr Soisk-Sh Pt wRcl dsapghid pur yl sddfulj ¢ acicd-cSadHemicyl 4,0
phys! o 09/ cal | ADSESERLaBLe, 20l i L, X AL BLAIANES rca B tsed, 10
salts, furthermore, for example, salts with arginine or
lysine.
The invention furthermore provides the use of
25 the compounds of the formula I and/or of their
physiologically acceptable salts for the preparation of
pharmaceutical formulations, in particular by a non-
chemical route. For this purpose, they can be brought
into a suitable dosage form together with at least one
30 solid, liquid and/or semi-liquid excipient or
auxiliary, and, if appropriate, in combination with one
or more further active compounds.
The invention furthermore provides
pharmaceutical formulations comprising at least one
35 compound of the formula I and/or one of its
physiologically acceptable salts.
These formulations can be used as medicaments
in human or veterinary medicine. Possible excipients
are organic or inorganic substances which are suitable



On the other hand, an acid of the fornmula | can be converted with a base
into one of its physiologically acceptable netal or amoniumsalts. 15

Salts which are suitable for this purpose are, in particular, the sodium
pot assi um magnesi um cal ci um and amormi W salts, furthermore substituted

ammoni um salts, for exanple the dinethyl-, diethyl- or diisopropyl ammoni um
salts, nonoet h&nﬁl entdrallha(rﬁdr exadplei oxa)opyparenieral sor] tomitcnl
cycl ohexyl -, clo e pum.salts, e d alts,
furthernore, %tﬂsge;})gr % h % adﬁi‘lhﬁqgir%%g l%em Ee [ m@gﬂ'{ I%Ofl?l

furthernore praz_w dahaﬂ.aelqse srfra(aﬁ thadcarﬂm@llhd@OonOﬂ:herémtrmWath &n# or of
their physiol qgiag | %W' € £33l téx{aﬂﬁléhewgfsPar %@&.—mle oils

pharmaceutical ftornulations, particu non-chem cal_ route. Ifor
thi s purpo§e, lteﬁ’é%li’]can %Jec%h@hﬁht i albydens tasﬂ-éfcd’é§age RvetdydEeng with
at |east one 3P p@digl, G1gHedANdELEag8BREE] W& £X0h Pi FAriFhyPHddAr Y,

and, if appropr 0fﬁlconbl nation vmfjh one or ,nore further active
conpounds. eﬁ‘%ﬁérﬁ? CE PR fbr EpREGPdeTaoneFhUmSEEATALSR: 1 124 ons
conpri sing at vessiimge Iablmgouncdidfld he doartad aﬁa]:ﬁlrai:/sa,r wapxfldd,s

physi ol ogi cal | y acceptable salts . These_ faqrnul ation he used
b medi canent ST TR TTVETS: | REFPReci BLRES PESSTBPE &%8 Mbirs t o
organi ¢ oi0i nwagameukamst fareorali cdeini stratbde, suppositoriest émd (for
exanmp’ e oral) mfaf eHG! AreBal opa&a%ngéﬁamsﬁraté&m@ioﬁ rcﬁﬂrfferabl

admnlstratlonlnthe ormo an I n tion spray 0 not react
with the novelokbmREinu@uerss eRARbLENGat 8RS F&G, éﬂﬂmr@ |SUSERnSIONA

al cohol s, al kydres v ol S POim Hslaﬂtsne @lﬁ@ol ssedl Yeebp! tgdragfiet
gel atin, carboh dra,tes such as lactopse or starch, magneS| um tearate talc

and vasel i ne. HhSETa 9, A5Gk cQIPEBPRES: GHRAMSSs OTpoRRBTeTS g ARRI es,
syrups, | abcesused difops ecpicakd ad:nrﬂ:(btpaarttzlcmﬂ arhef cmio@ehl compounds

S UL O UPPES O} GSpRE P4 48A 4T LB LA, UL LA ARl | on.

preferably oil y or gueous I ons urt er nor e
enul si ons or icesl arh@ ugesl ,us 6P orexgamele er flormdtihe smﬂ%ﬁpaﬂﬁtm of

oi ntrents, cr cf}P géﬁ?ﬁaeléﬁs%?ﬁ r{-]rﬁlﬁ’ir ﬁg”h@h%&&ﬁélio%an-rhe

novel comnpounds yophi Il ze esu ting l'yophilisates can
be used, for é@@rrrﬁfeernfloirzqdwe AR atGBIWPIGSS njBEH W pr&Dar &4Bhs 25The

fornul ati gps Mfﬁh&@wanp&%@tﬁadw&q aB€d4aBi 1608REI Séndpxt | hdittdsg such
as 20 lubricants preserv stabilizers andﬁgr wettin gents

emul sifiers, 5% ﬁ'orerf‘ﬂf gﬁﬂ:ﬁg tsﬁ‘é‘tgs afican’) ’é@%?%ngbgpfaero%cances
dyes, flavourimgsssandd or baéferal substeanaes i veyesnpolibasout tngsxamgl/@mne or

nore vitam ns. ﬁ?é P A i o] nh t a Jissible
to use sprays { cont a|lnn %%%f%%t‘?elgﬁggﬂn%%ungbg tb% ?Ireséo éj%
suspended in #rwidl$ent or propellent mixture (for exanple CO2 or

chl or of | ugsocadynsgamiiel Sxrd HeoCt h¥e SANPOHAL1hE138 eé@%ﬁ nt lj) engy oyed
in mcronized form and one or nore additiqnal héSl ol 0 |ca y accept abl e

sol vents may BRPFHRENL, L or UERamSPF AthartBti o) ‘PFB?]% f oFBeNhASHEY%h can
be adm ni st er esbmpdund hei ther ofliegslordr wr Madpdmdad 3hThe pramadldreds of

the formula | &“d tﬁ%beﬁkﬂéﬁitm oq{f’?é“luye acchtOQbI e é@éﬁnﬁl&a” %zerrploq:yed as
chlorofluorocarbons) . Here, the active compound is

30 expediently employed in micronized form, and one or
more additional physiologically acceptable solvents may
be present, for example ethanol. Solutions for
inhalation can be administered with the aid of
customary inhalators.

35 The compounds of the formula I and their
physiologically acceptable salts can be employed as
integrin inhibitors for combating diseases, in
particular thromboses,. cardiac infarction, coronary



i nt egrin inhibitors for conbating diseases,in particular thronboses,

cardiac infarction, coronary - 19 -
heart di seases, arteri oscl erosi s, tunours, qsteoporosis, inflammuations and
fnfections. The corrpounds of TR formula | accordi ng to Claim1l

and/ or their physiologically acceptable salts 5 are al so used for
pat hol ogi cal ptemssses whdiiskases, mai nt aa?.neehrbmsqnlepagiased by dngicagmnesi s,

in particular ggmp £ 014 ﬁ.—::;f j ar For this
purpose, the susg-'r? nceésg accor CH{E@%%& |énl€/%n fllg%c%re general |y preferably
adm ni stered in 10 dosBuyes Cbmsappfoxtmt doymulgs AnASOPrAFRg | rFo

particul ar bet %015 ok00LHB  PYMAGIAGRy WY 11y aRaLegeHBN ¥ téalqisher
known, cormerc y aval | abl e pep tldes and_ in_particular anal ogousl

the compouBds %cﬁlﬁ@d ugeds. AOH 43thotogiral JPTICeRsage WKk a e

preferably betygait AHED b FBbLOYafaddang dnGEbkenekiBodY nejapiiiciaever,
the specific dose for each lfatlent defﬁnds on, the nost diverse factors, for

exanpl e on t hE FctFHRWFDOK HPLPREIIL Lot enpl oyed, on the age, body
wei ght, general state Rdr 2&hlﬂsalpdrpcm<, nhet kB teincesn abeoadimpi o at i on

time and rout an he r 4 O nd
severity of tﬁﬁehepar ‘?%Iﬁ{’ gndlgggagee hafﬁgg)?%ﬁfgeg apg{{g q‘telgg?Lerﬁteral
admi ni st r a0i ordosaqnsaf eb¢15d36125Thlepcomahe%Yof Ot Ré f@lnﬁul ®00 g in
furthermore be, wﬁ%a%ét%%gf' 0.5 aatdls 1oy oy, ePBEENGIGEA4E! Whit,

chr omat ography or the preparation of purée integrins. To this end,
the I'i gand, fc”fnfie]%?sﬂﬂ%l ") c‘é?rpoﬁh]aeﬁf knrewng f Gommexcially ¢ A il

Cougl edI to a &Qépf&mf esSUpPpPand Vlﬁngn ;@Eﬂﬁuiamct 298l obousdyanpte thfhe
carboxyl group_ o ui t syppor te ials are
the pol yneric %‘B?I?‘H'“%?ﬁs RSGHRA a1 ﬁg &ng ﬁEéogn g'g‘epé%ﬁrﬁ’ St ry,
pr ef er abl $5t haise et eupibllrioptween apppexﬁ.maselyoﬂ €1ammide 2 mesy/Hg nkied

pol ysugars, syc 0S ros r e, ryl aiyg. de
ol ysugars, Sl el 05Cnoaeplal 05ua" SBURIHGKS. dRFeY! HUx1 %ach
patient depends on the most dlverse factors, for

example on the activity of the specific compound
employed, on the age, body weight, general state of

20 health, sex, on the diet, on the administration time
and route, and on the rate of excretion, medicament
combination and severity of the particular disease to
which the therapy applies. Parenteral administration is
preferred.

25 The compounds of the formula I can furthermore
be employed as integrin ligands for preparing affinity
chromatography columns for the preparation of pure
integrins.

To this end, the ligand, for example a compound of the

30 formula I, is covalently coupled to a polymer support
via an anchor function, for example the carboxyl group
of Asp.

Suitable polymeric support materials are the
polymeric solid phases which are known per se in

35 peptide chemistry, preferably those having hydrophilic
properties, for example crosslinked polysugars, such as
cellulose, sepharose or Sephadex®, acrylamides,
polyethylene glycél—based polymers or

Tentakelpolymere®.



~ 20 - - The affinity chromatography materials for the purification
of integrin are prepared under conditions |ike those which are custonmary
for the condensation of am no acids and known per se. 5The conpounds of the
fornmula | contain one or nore chiral centd®ks and may therefore be present
in racemc or optically active form Racenmates that are obtained can be

separated into the enafmd OEEES.nl?.}inEéﬂi‘%ﬁa@@?‘ FApRYE MetAMI Y E6r the

mechani cal ly or 10 chenj call Pr ef er,abl e race xture |s converted
into di ast er e@HFEIRATIOR ( PHN LRtLITAR RS c@ﬂ’??a’é%g] \‘fﬁ‘geés&qprdrfd:

Sui tabl e resolMig ﬂEGQéSwhlieh agle s gMmarwpfocathy achdensatiids, csﬁJCh as
the D and L forns of ari aC|d di acetyltartarlc 15 aci d,

ta
di benzoyl tartaﬁlﬁuc,n%cq%llé I |%e n&fic acid, lactic acid or the
different Bptically acrhe'ecompphndsuldfonh‘.he acfodsmlaudh eenEatanpher st f oni ¢

acid. Al so ad %g%?l':f}a'ls é'%x@f@é‘t ia%;ﬂg?esol?%/ L EFb B hﬁréégnef

colum filled w an optically active I ng agent exarrp
di ni t robenzoyll{#@wifgl e ryticaklyt émte%bf*l’mphzfsﬂ@qﬂ?tefsortbﬂ‘énﬁ@ a

hexane/ i sopr oRQal { A8t Gl il Hegd¥hed 0Nt MM | rzn_r?arn_eltdxﬁéxty ug) une
of 82:15:3. It 1s of course also pdssible to obtain 25 o |anI active

conpounds of tHREhRASyIBhichy BRE méTIBES RREri BBd aBGFERY g QMrting

mat eri al s1phi cdhathiEcasl 1pady mﬂ@ﬁﬂayyﬁct |M@e racemic Almxmratig es
above and bel ow are he f ol exa

e cust omar
wor ki ng up" 36:%‘5%?%& e’flg?s 9&8& eP“}‘?&,ses n%%gb?fll s f’:glu h%/nto -
val ues of bet e Gaklyl Htiide neeesi&n.yxg dagenti ngSmmtalhbe straaxtilm:enng t he

end product, (e RAUULE | SeXLAGkEHeN Lhatiith AORLAL RS Obcids,

di chl or onet ha e organic pha S Separate | ed over sosc]'1 I um 35
sulfate and ewaothe ¢ and EhEormsi efic tla§t|§l!ﬁ’llcf iasd dhy diaqety lgartaric

chromat 0gf gphy, @yl/ or g Lheiss it&ﬁéé{?{‘c R&c‘ié' uemahale13k! | GRiGe! ; npbid e
phase: n but anol / aceti c aci d/ water 3:1 A),..chl orof ornf ne anol 9%%%(8).

- 21 - = r A% odaGHHE (RFRTt Y ftc'ﬂe HﬁEéfF—HePEe PR

Col um: Nucl eOSéa{m&&a&mn&m £2%8sx 4uch 983 . BIbamphueau&fuaed w:ai
gradi ents of on| \M th 0 1‘V TFA and vvatera\(:A n th tjhé TFA

(data in each ‘ﬁ"@f‘g?é’%‘ﬁﬁ e %IHH 5o Seﬁ’ﬁlé ention tine Rt
was det ermni nedam of | oav r avbumf 1fnrilZLmin. wﬁ)ehectanon O@ttlzgl]amd asAvrain.

The di ast gpeonBL s, ALEPr ehgLall Y ERRAT abgbndPeUndan e Hlines, Gy ons.
glycine); a suitable mobile phase is, for example, a
hexane/isopropanol/acetonitrile mixture, for example in
a ratio by volume of 82:15:3. |

It is of course also possible to obtain
25 optically active compounds of the formula I by the
methods described above by using starting materials
which are already optically active.
All temperatures above and below are given in
°C. In the following examples, “customary working up”
30 means: water is added, if necessary, the pH is brought
to values of between 2 and 10, if necessary, depending
on the structure of the end product, the mixture is
extracted with ethyl acetate or dichloromethane, the
organic phase 1s separated off, dried over sodium
35 sulfate and evaporated and the residue is purified by
silica gel chromatography and/or crystallization. RE
values for silica gel; mobile phase: n-butanol/acetic
acid/water 3:1:1 (A4), chloroform/methanol 9:1 (B).



Mass spectronetry (MS): ESI (electron spray ionization) (MtH)' Exanple 1
15 1.5-(9H Fl uor en-9-yl met hoxy) - 3H (1, 3, 4] oxadi azol - 2-one: Two
equi val ents of phosgene (1.89 Min toluene; 4.2 m) are added to a sol ution
of 995 ng of 9H fl uoren-9-yl - net hyl hydrgﬂ-l necar boxyl ate in 40 m of 20

di chl oronet hane and 40 ml of saturated aqueous NaHCO3 sol ution. The m xture
is stirred f oRTLS> mdetdrasi an o imen(mibmkeds ipfas HBLE| ingithengollowing

5- (9H-f | uor en- %ﬁ%}n{gat hoxy) - 3H[ 1, 3, 4] oxadi azol -2-one ("A"). 25 58 ng; IR
(KBr): 3300s, "1650s, 1451m 1426m 1347m 1224m 918m 758w, 740m
cm 1. 2. Resi nQsdnae %W&MM]:&Ql&BB?lUIﬂnBGZ@Oo’F 5 mm) .

4-(4-(1-(9-fl "i‘?feenﬁh.ﬁ%hﬁgxyﬁééém%re radients of acetonltrlle (B).
am no) et hyl ) - 2- met hoxy- 5- ni t r ophenoxy) 8 yric acid R_30 Tent aCel reiln

(0. 18 mol 5of Witk & i1k &5y an r‘r&ti% %} eW%Eh%dl%nT% fPagR BF

deprotected t g UshnG 1oy velurd®%dd patkdonetirn1BMr. 7ié erataitig W th

DMF, the resin was _adm xed with.a ?iol létio%lof 0. %7 ngf Fri%c-.Asp(GBu)-OH,

0.1 g of HOBt HMP Reo¥eSgdgteFpipetya O IHESPIDNFMI MY 1 of ' DI PEA
i s added (up muﬁdﬁ)qnamlzmie an&taf4 nm. shaken at RT for 1 hour. The

m xture i s washed wit ]%/F nd ro . ce ' m of
20% pi peridine in DVF. é§a E%;geél}iigé g S‘igeg V\#er%%%% xs%?a%t,]e%

- met hanol 18 xw2Gled )tmwldﬁm mqnd@ttknecrnqz x 20 M), and the resin is
subsequently QfdsfLbpectrometry (MS): ESI (electron spray ionization)

(M+H)*

Example 1
15 1. 5-(9H-Fluoren-9-ylmethoxy)-3H~[1,3,4]loxadiazol-

2-one:

Two equivalents of phosgene (1.89 M in toluene;
4.2 ml) are added to a solution of 995 mg of
9H-fluoren-9-yl-methyl hydrazinecarboxylate in 40 ml of
20 dichloromethane and 40 ml of saturated aqgueous NaHCO;
solution. The mixture is stirred for 15 minutes and
then worked wup as usual, giving 5-(9H-fluoren-9-

ylmethoxy)-3H-[1,3,4]loxadiazol-2~one (“A").

25 58 mg; IR (KBr): 3300s, 1780s, 1650s, 1451m, 1426m,
1347m, 1224m, 918m, 758w, 740m cm.
2. Resin-bonded Asp(OtBu)-NH, (“B”):
1.86 g of 4-(4-(1-(9-fluorenylmethoxycarbonyl-
amino)ethyl)-2-methoxy-5-nitrophenoxy)butyric acid R-
30 TentaGel resin (0.18 mmol of photolinker/g of resin)
were washed in 20 ml of DMF and deprotected twice using
15 ml of 20% piperidine in DMF. After washing with DMF,
the resin was admixed with a solution of 0.27 g of
Fmoc-Asp{(OtBu)-0OH, 0.1 g of HOBt.and 0.211 g of TBTU in



3. Resin-bonded Aza-3 y-Asp(OBu)-NH2 ("C'): 101.12 g of "B" are washed
wth DCM (3 x 7 m), adm xed with with [sic] a solution of 0.176 g of "A"
in5mM of DCM and shaken for 1 hour. The jnixture is washed with DCM (5 x 7
m), NW (5 x 7m), DWW (3 x 7 ml) and rotected twice with 7 m 15 of
20% pi peridine in DM. The m xture is washed with DVF (5 x 7 m), nethanol
(3 x 7 m) andb dnkt bl DMFher0 (22l of) DIREA the mdded |(§118ubeeq>ﬁen'l)|.y

0549 g of \+andlene Hadkedrd! RRDERERKR) SRR SReip ] auer AR ST 1
with a sol uti oks ovasBedy wiftls- PMFL f(|6uct @%Wﬂmm@@e&méw@ﬁ ¥z oi c

acid, 56 ng of, AL Bdnﬁ 24 mpo8f wiglddiHiite | inloMFTl Bhe DMExRrandid he
m Xxture is stirre for 1 hour. The resin_is washed %d dﬁ? ghectﬁd as
X

described. 5 - washed with DMfhe(% gt 40i ¥ldup

solution of 0.@fethyl NeWhbirs- BOC- Ixguany! pirpzol and' D'ghén Zestinof is

chl orof orm and_| eft at f éor 6 hours. The resin is washed with DCM

met hanol and 5SWREEITetRe*199- renove the BOC groups, the resin i s shaken
with a mxture of 95% TFA and H& (5 m) for 1 hour. The resin is washed
with DCM pyridine in M Mt hanol and diethyl ether. For the

cl eavage, the resingfQ i ) dina l1l:1 mxture of ACNH20 (6 mM) in a
pl astic syringe, stivre s g a magnetic stirrer and irradi ated

with a TQ 150 cgry iEmmersi Rerayal of the sol vent
and purificationyby m pr epar at

; \ : p) - 3-[¥- 15
('3- guani di nobenzgyl ) §em car bazi doj succi ni ¢ ackd, l?ﬂlfﬂ'lerroacet at e.

3. Resin-bonded Aza-Gly-Asp(OtBu)-NH; (“C”):
10 1.12 g of “B” are washed with DCM (3 x 7 ml),
admixed with with [sic] a solution of 0.176 g of “A” in
5 ml of DCM and shaken for 1 hour.
The mixture is washed with DCM (5 x 7 ml), NMP (5 X
7 ml), DMF (3 x 7 ml) and deprotected twice with 7 ml
15 of 20% piperidine in DMF. The mixture is washed with
DMF (5 X 7 ml), methanol (3 x 7 ml) and diethyl ether
(2 x 7 ml), and the resin is subsequently dried.

H,N~

HN N

P R
Q’A\v/ﬁ\“/
8 Polymer

4. (38)-3-[4-(3-Guanidinobenzoyl) semi-
20 carbazido] succinamic acid:

0.349 g of *C” is washed with NMP (5 x 5 ml)
and DMF (1 x 5 ml) and admixed with a solution of 53 mg
of 3-(9H-fluoren-9-ylmethoxycarbonylamino)benzoic acid,
56 mg of HATU and 0.24 ml of collidine in 1.5 ml of DMF

25 and the mixture is stirred for 1 hour. The resin is
washed and deprotected as described.



A.8 ng; RR = 10.8 (0 -+ 20, Bin A, 30 mn); M (ESI) 352 [MH 20 Exanple
2 1nvol arequi val ent of N, N1- bi s- BOC- 1- guanyl pyrozol e and 1 nol ar equi val ent
of t-butyl (3S)- 3-[4-(3-am nobenzoyl)sem carbazi do] succi nam de 25

f obt ai nabl ebyr eacti ng3- (9H- f |l uoren-9- yt & oxycar bonyl ami no) benzoi ¢ aci d
with Aza-d yAsp(QBu)-NH2, followed by renoval of the Fnoc group] are
stirred in chlorof ormptie 40résinl0 ikoursubdamianely wadkirgdupwdithes a
t-butyl (3S)-3-[4-(3-

bi s- BOG guani oﬁ/‘{’]}"b‘(e’n‘}rgyl ?é maca#bgm 88 s e ks POC-1-gpanylpyrozole L,
renove the BOC{thOupinanz md cifeavhloneforhutand ediedt, abe dhpband 6
stirred in a e 59 a 5 far,. hidt e s1takep up
in 5 DCM and %&‘&%% uQE%ez uéose-ug;%1 ggw ﬁé‘é‘fxgg) Oglflﬁ E‘%@M Tmethansl

guani di nobénz oy ¢tsleyd C%‘Flb@z} do] succi nami ¢ acid. Exanple 3

1nol ar equi val %OEHmHveb'é@OEoé g%%uwnyéxh@n%eginawi sﬂala@hammwa/al ent
of Aza-d yAsp(Q Bu) - NH2 and nol ar equi val ent of Lg are |rred 'i‘h
[

chl or of or m at %@‘?%Felgfhcﬂﬁqé TR sPSHar3y® wir%i Ag Bh) g
(35)-3-[4-(3- (fééd.mbl§s80ﬁsgneadyw1bnnzwm se@sy@:amm dd]rsummammm 15 To

Sirred in o MeCIREoh;Aedyi BB ek rno PP P Hirmebe THE ST i s

taken up 1@ DCMs asdspended um as asualmlng;umagoqiS&)Cl\B/Hz@-(GS ml) in a

guani di nObenzofﬂ.g.é@{rci:CaEQéihgg],su%@i%d: aézi&ﬂlgo EéQHB' et magnetic
stirrer and irradiated with a TQ 150 mercury immersion
lamp for 8 hours. Removal of the solvent and
purification by semipreparative HPLC gives (3S)-3-[4-

15 (3-guanidinobenzoyl)semicarbazido]succinic acid, tri-
fluoroacetate.
H
N NG ﬂ 0
Y g
H
NH HN

NH,
HO

=\

4.8 mg; R = 10.8 (0 - 20, B in A, 30 min); MS (ESI)
352 [M+H]"
20
Example 2
1 molar equivalent of N,N’'-bis-BOC-1-
guanylpyrozole and 1 molar equivalent of t-butyl (3S)-
3-[4-(3-aminobenzovyl) semicarbazido] succinamide '
25 [obtainable by reacting 3-(9H-fluoren-95-
ylmethoxycarbonylamino)benzoic acid with Aza-Gly-
Asp (OtBu)-NH;, followed by removal of the Fmoc group]
are stirred in chloroform at 40° for 10 hours.
Customary working up gives t-butyl (38)-3-[4-(3-(N,N’-
30 Dbis-BOC-guanidyl)benzoyl)semicarbazido]succinamide.



By the method of Exanple 1, reaction of 336 ng of "C'" with 49 ng of

5- ( Fnoc- am no) pent anoi ¢ aci d, renoval of the Fnoc protective group,
reaction with 25 35 ng of "D' and subsequent renoval of the Boc protective
groups with TFA and cl eavage fromthe re@én-gi ves the conpound
(3S)-3-[4-(5- guani di nopent anoyl ) seni car bazi do] succinam c acid. 6.0 ng; R
= 10.6 (0 -+ 30, Bi 30 nin); M5 (ESI) 332 5Sinlarly, stepw se
reaction of "C' with (Froc- am no) - 3- met hoxybenzoic acid and "D' and

cl eavage fromthe resig _giyes (3S)-3-[4-(4-guanidi no-3-nmet hoxybenzoyl)sem -
10 car bazi do] succi nami c\ﬁ d, M5 (ESIQ 382, with

2- (Fnoc- am no) pyri di ne- éNcar xylic agj d d 8‘ and cl eavage fromthe
resin gives (3S)-3-[4-(2- i ; yhe~Ng<Cagponyl ) sem - 15

car bazi do] succi nam ¢ aci d, ( Simlarly, stepw se

reaction of resin-bo deg‘gg-BN' - i

5- ( Fnoc- am no) pent a albid and "D' an the resin gives
" (3S)-3-[4-(5-guani di no entQanoyl) - 4- met

(ESI') 346; 25 with 3-(Fnoc-am no)benzoi c| aci

resin gives o)

(3S)-3-[4-(3-guani di nobenzoyl) - 4- met hyl sem car bazi do] succi nam ¢ acid, M

(ESI) 366; 30 with 3-TenueeroneofbaeBPiCacgdupsicandate "¢reawrl theavrage

fromthe resipghMeSester, e compound is stirred in a mixture of

th
(3S)-3-[4-(3- %uani di nophen%l acet ylg -4-net hyl sem car bazi dol succi nam ¢ aci d
- 26 - 5% TFA and 5% H;O for 10 minutes. It is taken up in

and "D' and cl eavage fromthe

5 DCM and worked up as usual, giving (3S)-3-[4-(3-
guanidinobenzoyl) semicarbazido] succinamic acid.

Example 3
1 molar egquivalent of N,N’-bis-BOC-1-

10 guanylbenzoic acid, 1 molar equivalent of Aza-Gly-
Asp(OtBu)-NH, and 1 molar egquivalent of HATU are
stirred in chloroform at 30° for 10 hours. Customary
working up gives t-butyl (38)-3-[4-(3-(N,N’-bis-BOC-
guanidyl)benzoyl)semicarbazido] succinamide.

15 To remove the BOC groups and to cleave the t-butyl
ester, the compound is stirred in a mixture of 95% TFA
and 5% H,O0 for 10 minutes. The mixture is taken up in
DCM and worked up as wusual, giving (38)-3-[4-(3-
guanidinobenzoyl) semicarbazido]succinamic acid.

20
Example 4

By the method of Example 1, reaction of 336 mg
of “C” with 49 mg of b5-(Fmoc-amino)pentanoic acid,
removal of the Fmoc protective group, reaction with

25 35 mg of *D” and subsequent removal of the Boc
protective groups with TFA and cleavage from the resin
gives the compound (38)-3-[4-(5-
guanidinopentanoyl) semicarbazido] succinamic acid.



HOyi, Ms (ESI) 380; 0 wth 3-(Fnoc-am nonet hyl ) benzoic acid and "D' and
cl eavage fromthe resin gives

5(3S) - 3-[ 4- ( 3- guani di nonet hyl benzoy1) - 4- met hyl sem - car bazi do] succi nani c
acid, M (ESI') 380; with 4-(Fnoc-aM no)'be?réo‘rc acid and "D' and cl eavage
fromthe resin gives 10(38) 3-[4-(4- guam di nobenzoyl) - 4- net hyl sem -

car bazi do] succi nam ¢ aC| d, M5 (ESI) 366.0 SSmlarly, stepw se

reaction of resin- bo - N -G As(CI u) M2 with
5- (Fnoc- am no) pent an e foomthe resin gives
(35) - 3-(4- (5-guani di nop t anoyl) - 3- net hyI ‘c_' baz{ dol succi nam ¢ aci d,

wi th 3-(Fnoc-am no) benzoNH acid and "D' and c omthe resin gives
(3S) - 3-[ 4- (3- guani di nobenzoy1) - 3- net hyl sem car baz do] sutci nam ¢ acid, 25
wi th 3-(Fnoc-am no) phenyl acetic acid and " HO. “cl eavage fromthe resin
gi ves

(38) - 3-[4-(3-guani di nophenyl acet y1) - 3- net hyl sef@ car bazi do] succi nam ¢ aci d.

30 - 27 - 6.0 mg; Re = 10.6 (0 — 30, B in A, 30 min); MS (ESI)
332

5 Similarly, stepwise reaction of *“C”

with 4-(Fmoc-amino)-3-methoxybenzoic acid and “D” and
cleavage from the resin gives
(38)-3-[4-(4-guanidino-3-methoxybenzoyl) semi-
10 carbazidolsuccinamic acid, MS (ESI) 382;

with 2-(Fmoc-amino)pyridine-5-carboxylic acid and “D”
and cleavage from the resin gives
(38)-3-[4-(2~-guanidino-pyridine-5-carbonyl) semi-
15 carbazidolsuccinamic acid, MS (ESI) 353.

Similarly, stepwise reaction of resin-bonded
Aza-N’-Me-Gly-Asp (OtBu) -NH;

20 with 5—(Fmoc—amino)pehtanoic acid and *“D” and cleavage
from the resin gives
(38)-3-[4-(5-guanidinopentanoyl)-4-methylsemi-
carbazido]lsuccinamic acid, MS (ESI) 346;

25 with 3-(Fmoc-amino)benzoic acid and *D” and cleavage
from the resin gives
(38)-3-[4-(3-guanidinobenzoyl)-4-methylsemi-
carbazido]succinamic acid, MS (ESI) 366;

30 with 3-(Fmoc-amino)phenylacetic acid and “D” and
cleavage from the resin gives
(38)-3-[4-(3-guanidinophenylacetyl)-4-methylsemi-
carbazido] succinamic acid



W th 4-(1H benzi m dazol - 2-yl am no) - 3- (4-chl orophenyl)- butyric acid. gives
(3S)-3-{4-(4-(1H benzi m dazol - 2-yl am no) - 3- ( 4-
chl or ophenyl ) but anoyl ] sem car bazi do} succi nam ¢ acid with
4- (2-pyridyl am no) - 3- (4- chl or ophenyl ) but Y48 ¢ aci d gi ves
(3S)-3-{4-[4-(2-pyridyl am no) - 3- (4-chl orophenyl)- 10
but anoyl ] sem car bazi ¢p) succinanic acid, with
3-chl or'o-5-(2-p¥n' dyJNa Q) berzoi ¢ aldld |ves -
(3S)-3-{4-[3-chl"or ¥ 5- ('t and, A - sem car bazi do} succi nanm ¢
acid; 15 vvith 3- (1ppent yl arfi no) en20|c acid gives

; - sem car bazi do} succi nam ¢

aci d 20 W t h 3-acetim doyl benzoi c acid ves

(3S)-3-{4-[3-acetinmi doyl benzoyl ] senpoar bz |do} UG8 P ngoam - 28 -
The follow ng exanples relate to phar euti cal formf at’i ons: Exarrpl e A:

injection vials A solution of 100 g of ;an active conpound of 5 the fornula
| and 5 g of disodium hydrogen phosphate in 3 1 of doubly distilled water
is brought to pH 6.5 with 2 N hydrochloric acid and subjected to sterile

filtration, and. j teﬁt Kgﬁogl glln §t£¥ngng|og_g t he 1$P! ULh 8N, “byoptgrLd zed

under sterile C]bthdl s and c ose Sterile conditions. Eac
i njection vi alclmstmelsfl&mgth# resivegtodpound. Exanpl e B suppositories

A mixture gf 20 g of3gn.otdVes sommoiachShet hp1boRIU D) Lathbtn}88efiof soya
| ecithin agd 1400 . g ( 15 cocoa butter G ﬂf g&ér ed into lrJ‘KmuI ds and

al | owed to cocﬁa}r%fi%lﬁi-b?!%%rf-‘ﬂ"yc Rt R rPéSZéE%j of8%¢tive conpound.

with 4- (Fmoc-amino)benzoic acid and *“D” and cleavage
from the resin gives

10 (38)-3-[4-(4-guanidinobenzoyl)-4-methylsemi-
carbazido]l succinamic acid, MS (ESI) 366.

Similarly, stepwise reaction of resin-bonded
Aza-N-Me-Gly-Asp (OtBu) -NH;

15
with 5-(Fmoc-amino)pentanoic acid and “D” and cleavage
from the resin gives
(3S)-3~[4~(5-guanidinopentanoyl) -3-methylsemi-
carbazidolsuccinamic acid,
20
with 3-(Fmoc-amino)benzoic acid and “D” and cleavage
from the resin gives
(3S)-3-[4-(3-guanidinobenzoyl)-3-methylsemi-
carbazido]succinamic acid,
25
with 3-(Fmoc-amino)phenylacetic acid and °“D” and
cleavage from the resin gives
(3S8)-3-[4-(3-guanidinophenylacetyl)-3-methylsemi-
" carbazido]succinamic acid.
30

Example 5
By the method of Example 1, reaction of “C~



Exanple C solution A solution is prepared from1l g of an active 20
conpound of the formula I, 9.38 g of NaH2PO4. 2H20, 28.48 g of Na2HPO412H20
and 0.1 g of benzal konium chloride in 940 m of doubly distilled water. It
Fs brought to pH 6.8, topped up to 1 1-ald sterilized by irradiation. This
solution can be used in the formof 25 eye drops. Exanple D: ointnent

500 ng of an a@fthve £O(PALUBENn2imi 88z56DF Ui BahiAbe -Bi-Xedchilblofhehyq )of
vasel i ne unde as%ptic candi,tions. 30 Exanple E: tablets : A m xture
of 1 kg of actyA&*d Bi"She fornula |, 4 kg of lactose, 1.2 kg of
potato starch, 0.2 (B$)ef3-t{all-d 4and H3-bikrned mifdavagnesivilansiredr-at-e(4-s pressed

bl [ ; it
of active comfOtRHCEEAA P e i gl b A, TR T O T

anal ogously to Exanple E and are then coated in the customary nanner with a
- 29 - coating of sucrose, potatoChtarch, talc, tragacanth and dyestuff.
Exanple G capsules Hard gelatin gapsules are filled with 2 kg of 5 active
conmpound of the formula | in the”c®atonary manner such that each capsul e
contains 20 ng of the active co d. Exanple H anpoules A solution of 1
kg of active conmpound of the 10 g | in 60 1 of doubly distilled water
is subjected to sterile filtrdtiorn, anfl andoules are filled with the

solution, lyophilized u Uﬁa,ggs B\ O el & q&qg cl osed under sterile
conditions. Each a c Q:ains 10 ng Qf géfive compound. 15
N
: NH,

HO

=.

with 4—(2—pyridylamino)—3—(4—chlorophenyl)butyric acid
gives |
(38)-3-{4-[4-(2-pyridylamino)-3- (4-chlorophenyl) -

10 butanoyl]semicarbazido}succinamic acid,

with 3-chloro-5-(2-pyridylamino)benzoic acid gives
(38)-3-{4-[3-chloro-5-(2-pyridylamino)benzoyl] -
semicarbazido}succinamic acid, -
15
with 3-(lH-benzimidazol-2-ylamino)benzoic acid gives
(3S)-3-{4-[3-(1H-benzimidazol-2-ylamino)benzoyl] -
semicarbazido}succinamic acid,

20 with 3-acetimidoylbenzoic acid gives
(3S)-3-{4-[3-acetimidoylbenzoyl] semicarbazido}-

succinamic acid,

HN . o
7r'“\1::::r/ﬂ\ﬂ’n\f’° o

g

o

NH,



Exanple |: inhalation spray 14 g of the active conpound of the
formula | are dissolved in 10 1 of isotonic NaCl solution, and the solution
is filled into customary comrerci al spray 20 contai ners having a punp
frechani sm The sol ution can be sprayed-i @8o-nouth or nose. One squirt
(approximately 0.1 m) corresponds to a dose of approximately 0.14 ng. -
30 - Patent clains 1. Geppadldowing hexdmpres arélat® bto phaimB2eutidcal 0

Mme1NsH@g$ﬂjﬁ£?Nq:N-NH,
Example A: injection vials
A solution of 100 g of an active compound of
5 the formula I and 5 g of disodium hydrogen phosphate in
3 1 of doubly distilled water is brought to pH 6.5 with
2 N hydrochloric acid and subjected to sterile filtra-
tion, and injection vials are filled with the solution,
lyophilized under sterile conditions and closed under
10 sterile conditions. Each injection vial contains 5 mg
of active compound.
Example B: suppositories
A mixture of 20 g of an active compound of the
formula I with 100 g of soya lecithin and 1400 g of
15 cocoa butter is melted, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active
compound.
Example C: solution
A solution is prepared from 1 g of an active
20 compound of the formula I, 9.38 g of NaH;PO4-2H20,
28.48 g of NayHPO,-12H0 and 0.1 g of benzalkonium
chloride in 940 ml of doubly distilled water. It is
brought to pH 6.8, topped up to 1 1 and sterilized by
irradiation. This solution can be used in the form of
25 eye drops.
Example D: ointment
500 mg of an active compound of the formula I
are mixed with 99.5 g of wvaseline under aseptic
conditions.
30 Example E: tablets
A mixture of 1 kg of active compound of the
formula I, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is
_ pressed to tablets in the customary manner such that
35 each tablet contains 10 mg of active compound.
Example F: coated tablets '
Tablets are pressed analogously to Example E
and are then coated ih the customary manner with a



A-C(=NH)-NH, Het'- or Het'-NH, is -(CH2)ft- -(Cl42) (CHA- , 10R3 - (CH2)
s-CH (R4) - (CH2) tor-(CH2)p-Het2- (CH2 ) is- (CH2) r-R5, RI, R2are each

i ndependent|ly of one another H 150r A, R3is H F, d, Br, A OA or COCF3,
R4i s phenyl which is unsubstituted or suBStirtuted by F, O, Br, A QA or
OCF3, R5is COOH, COOA, CONH2, SO3H, PO3H2 or 20tetrazolyl, Het'is a nono-

or bicyclic hebateeyClor RMirtke, tpothth ts0gedh At Babc)\htehgaesnbh and
unsubstituted or nong- or disubstituted by NH2, 25Het2is a 5- or 6-nenbered
aromatic hetepgﬁ?Gl having 1 to 4 nitrogen and/or sulfur atonms which may
be unsubst it uExdmplenGzocapsuliesmubstituted by F, d, Br, A OA or OCF3,

30Ai's alkyl having 1 tH%r% Cé”%f)g@ir?t ggﬁsules are filled with 2 kg of
5 active compound of the formula I in the customary
manner such that each capsule contains 20 mg of the
active compound.
Example H: ampoules
A solution of 1 kg of active compound of the
10 formula I in 60 1 of doubly distilled water is
subjected to sterile filtration, and ampoules are
filled with the solution, 1lyophilized under sterile
conditions and closed under sterile conditions. Each
ampoule contains 10 mg of active compound.
15
Example I: inhalation spray
14 g of the active compound of the formula I
are dissolved in 10 1 of isotonic NaCl solution, and
the solution is filled into customary commercial spray
20 containers having a pump mechanism. The solution can be
sprayed into mouth or nose. One squirt (approximately
0.1 ml) corresponds to a dose of approximately 0.14 mg.



is 0 1,.2, 3, 4, 5, 6, 7or 8§ M O p, - 31-q, r, s, are each

I ndep another 0, 1, 2, 3, 4 or 5 and their salts and

sol vat | Conmpounds of the formula | according to Claim1l

£3S) -,ﬂM’ﬂﬂngﬂ!ﬂenzoyl ) sem - carba#l do] succi nam ¢ aci d;
(3S)-3-14-5-u ent anoyl ) sem - car bazi do] succi nam ¢ acid; 10 and
their salts. 4. [sic] Process for preparing conpounds of the fornula I
according to aim1 and their salts, charagterized in that a)a conpound of
the formula I1, POO Y 7 OHI N, 0 EB“RﬁErE&ﬁ"’Rf Y, R and R2 are as

defined in Gaml andcahisseids féLetlead forguidaps, are protected by a
suitable am no protective group, is reacted with a conpound of the formula

[,
R
R
xj(‘rr N : l
0 L ol

5
wherein

X is HyN-C(=NH)-, H;N-C(=NH)-~NH-,
A-C(=NH) -NH-, Het'- or Het'-NH-,

Y is
«(CH)a-, -(CH,)- (CHyy-

10 R
—(CH)s-CH(R*)- (CHz)¢- or  -(CHp)p-Het?-
(CH2) o-,

Z is - (CHz) -R®,

R!, R? are each independently of one another H

15 or A,

R? is H, F, Cl, Br, A, OA or OCFs,

R* is phenyl which is unsubstituted or
substituted by F, Cl, Br, A, OA or OCFj3,

R’ is COOH, COOA, CONH,, SOsH, POsH, or

20 tetrazolyl,

Het! is a mono- or Dbicyclic heterocycle
having 1 to 4 nitrogen atoms which may
be unsubstituted or mono- or
disubstituted by NH,

25 Het? is a 5- or 6-membered aromatic
heterocycle having 1 to 4 nitrogen
and/or sulfur atoms which may Dbe
unsubstituted or mono- or disubstituted
by F, Cl1l, Br, A, OA or OCFj3,

30 A is alkyl having 1 to 6 carbon atoms,

n is 0, 1, 2, 3, 4, 5, 6, 7 or 8,

m, O, P,



-'200wvnerei nZis as defined in Caim1l, and wherein a free hydroxyl group
qgﬂnnmﬂlﬂnmlﬂ t abl e hydroxyl protective group, and the
prot subsequently renoved, 25 or b)a conpound of the

formuta 9V,* x"yOfi vO wherein X and3% are as defined in daim1l and
wherein free am no groups are protected by a 30suitable am no protective
group, is reacted y,th agonpound of the formula V, - 32 - wher ei n

o o B e e b ah, e SHASLELP 8¢ (8 BYACREY 027 0P
groups are subsequently renowgd;2,03, 4 or 5,
and their salts and solvates.
5 3.[sic] Compounds of the formula I according to Claim 1
a) (38)-3-[4~- (3-guanidinobenzoyl) semi-
carbazido]succinamic acid;
b) (38)-3-[4- (5-guanidinopentanoyl) semi-
carbazido]lsuccinamic acid;
10 and their salts.
4.[sic] Process for preparing compounds of the
formula I according to Claim 1 and their salts,
characterized in that
a) a compound of the formula II,
TR
e
15 ° ‘L’
wherein X, Y, R' and R? are as defined in Claim 1

OH il

and wherein free amino groups are protected by a
suitable amino protective group,
is reacted with a compound of the formula III,

|
NH
O

20
wherein Z is as defined in Claim 1, and wherein a
free hydroxyl group is protected by a suitable
hydroxyl protective group,
and the protective groups are subsequently removed,
25 or
b) a compound of the formula IV,
X/YYOH \V
o
wherein X and Y are as defined in Claim 1 and
wherein free amino groups are protected by a
30 : suitable amino protective group,

is reacted with a compound of the formula V,



c) a conpound of the formula | is liberated fromone 10ofits functional

denpvaL+¥es—by—%#ea%ﬁ8ﬂt with a solvolysing or hydrogenol ysing agent,

and/ c or acidic compound of the formula | is converted
xntoﬁmn“ ! by treatnent with 3@ acid or base. 15 5. [sic]Process .

e Qr.apama won*of pharmaceutical fornul ations, characterized in that a
conpound of the fernula | according to Claim1 and/or one of its

physi ol ogi cal | y accept abl palts i s/are brought into a suitabl e dosage form

together with at [east on soI liquid or sem -liquid excipient or
auxiliary. 6. [sic]Phar uti aI fornq? tion, characterized in that it
conprises at |east one ¢

nula | agcording to daim1l
and/ or one or its physi ol ogi aII pt abl e salts 25 7. [ sic] Conpounds of
the formula | according to GRaim1l a

| their physiologically acceptable
salts as integrin inhibitors for conbating thronboses, cardiac infarction
co;Fnary heart di seases, arterio sclerosis, tunours, osteoporosis,

i nflammati ons and i nf ect. o 0 [ | ound : the mul a
| according to Ozﬂ#ﬁﬁ?éﬂﬂﬁgP gﬁefgdpﬁ53| og|caéfgﬁggcg%tg%?gmgglF?ﬁ%ﬂ
pat hol ogi cal pr oce&ﬂ*&sremm ch é‘meerahmdawmél &rqﬂmpagamw%' BYerfesi s.
9. [sic]Use of co %Higiyig#fbg dhPgup to G aim1l and/ or
their phyS|oIog|c accepta salts for arin gedlcanent
for conbating ant# &hﬁb%o%%ﬁ%ﬁ‘éfblgﬁ%ﬁlﬁ | e DT ‘?\"e]g¥ oved;
dlﬁeases arterdyoscl erosi s, tunours, osteoporosi s, inflammtions and

i nfections.

c) a compound of the formula I is liberated from one

10 of its functional derivatives by treatment with a

solvolysing or hydrogenolysing agent,
and/or in that a basic or acidic compound of the
formula I is converted into one of its salts by
treatment with an acid or base.

15 5.([sic] Process for the preparation of pharmaceutical
formulations, characterized in that a compound of the
formula I according to Claim 1 and/or one of its
physiologically acceptable salts is/are brought into a
suitable dosage form together with at least one solid,

20 liquid or semi-liquid excipient or auxiliary.
6.[sic] Pharmaceutical formulation, characterized in
that it comprises at least one compound of the
formula I according to Claim 1 and/or one or its
physiologically acceptable salts.

25 7.[sic] Compounds of the formula I according to Claim
1 and their physiologically acceptable salts as

.integrin inhibitors for combating thromboses, cardiac
infarction, coronary heart diseases, arterio sclerosis,
tumours, osteoporosis, inflammations and infections.

30 8.[sic] Use of compounds of the formula I according
to Claim 1 and/or their physiologically acceptable
salts for pathological processes which are maintained
or propagated by angiogenesis.

9. [sic] Use of compounds of the formula I according

35 to Claim 1 and/or their physiologically acceptable



ounds of the formula I according to Caim1 and/or
thelr M l Elﬁ Hii)ﬁr ceptable salts for conbating di seases.

L * _33_

salts for ©preparing a medicament for combating
thromboses, cardiac infarction, coronary heart
diseases, arteriosclerosis, tumours, osteoporosis,
inflammations and infections.

5 10.[sic] Use of compounds of the formula I according
to Claim 1 and/or their physiologically acceptable
salts for combating diseases.



