- WO 2004/ 069266 PCT/ EP2004/ 000550 Use of bradyki ni n-B2
receptor antagonists for treating osteoarthrosis The
invention relates to the use of peptides having

br L AH onistic action for the pFij'Hg
phyéak%déj&??%@gfor the treatnment of degener 'HZ@Q4FH00550
joint diseases. In degenerative joint diseases such as

osteoarthrosis, a slowmy progressing destruction of
t he j oi nt takes place, which is caused in particul ar

co s eduinlhe feiialeTouphing of foollls Babberamys

of the met al | opr ot ei nases (I\/P) or matrix

J} ﬂﬁ 0‘?‘{) ﬁxt?;g éﬁ%ﬂ\lﬁp % c%f p&gﬁ ﬁlegrh%v&gptﬁlgldgkﬂ n- gntagomstlc

pr@tcaogl arlee wnodictione fl Iphanpscetatmal&of@st theietrestrognt  of
. h%eg%ﬁ aitlk,égd,,ﬁp §e5?é§' x.~MWP-3-is involved inthe: =
gl c

bi ol radatiron of the extracellular matrix
and is found in increased levels in patients wth

osuﬁ@egbhér@ﬁv Mhdil@l%aé;és ¥dioh §§b§té€ia|rthf09|§m3§mn§3 Qrmgi'essmg

at | t
m EeR i of e doinf sae plef: B0 Ropdlsed' [ sGiular by the
Ar photeblytic alegratetiomadi sollayenliy ée&@ena%eadﬂqllagma@sabelong

nasyial o ot P ABEARER SR ML SAR. metalioprotein

pauaﬁes FépvPapsMMByiarg bapablei of degradam)rﬂbﬂlab axek inenfibrillar

g@&%érg%% ? QS%L hﬁﬁiﬁgc\%reEHﬂ QH@%ﬂaﬂﬁtc@ﬁ%g@@R% of the
| br aaw@mnﬁ%maé@brhﬂw 8 laéra\f%vect ﬁhth@eble&%sr@@&grw%fﬁa of the

tr etrg®sliulf’ mafkeandtr fdurkl an nBRI¥BHOIS N LT phlients with
(AU r heumat oi d

8 350). teoarthriti.s and renrit
b DSfRR TR S uBIeE R P LRYE amp i, R ESHADUMP 3 in
I nthédegradation af tid itk matrixein dSbﬂE(FH&'thFGSISé(MaI’(IWlIthi al $1994)
an ) -540) report that, in
thg\r@gﬁ [j F§I?gdrﬂ'gu“:'r7r")1511t3c?| 'ffr ?ﬁ ‘itis, bradykinin my
actual | y enhance bone resorption, but does not

- st 'E??'?‘tltj)ﬂérﬁnt hﬁe gt h etﬂF’a?Fy' Qﬂ:dﬂF J{g‘enﬁﬁéﬁ%ﬁt%@ n\QHﬁ:hmﬂéé Xsome

its Int npt "t o actlve ound
t hehareageoiagicab eiigeise Mbveh l%d ?dnﬂ@mmag@asagd P@mhanept*des

nOWabmgn bf'éuyk%ﬁlma stﬂﬁlféidtadﬁ REW: OM%hcﬁ.CWedl Rigsciiied in
pusheapaet B dardda ey hIRERe st A deflives paving
deQraa:@drimmntmgoriEm nah:tlbnt edn degrnipioped | in rthee treatment of
. ef BSFe aYtﬂ Mst&arﬂh%@{r)étﬁg ¢ a4 qntH;gAPJ' t\6'3%(5 g%bbww&?oarthréis and

t hemns ves whi ch en re

o nrl‘uei,tmatiogt gghritss are joint dlseases having severe inflammatory phases

in the course of the disease. Lerner et al. (Arthritis and Rheumatism (1987),
30, 530-540) report that, in the context of rheumatoid arthritis, bradykinin
may actually enhance bone resorption, but does not stimulate the
degradation of the cartilaginous matrix itself.

In the attempt to find active compounds for the treatment of degenerative
joint diseases, it has now been found that the peptide employed according
to the invention inhibits the release of MMPs such as MMP-3 (and MMP-1
and MMP-13). As a result, the matrix degradation can be inhibited
significantly more effectively than only by the inhibition of MMPs
themselves which have already been released or formed in the tissue.



The invention therefore relates to the use of the
~conpound of the fornula I
A-B-X-E-F-K-(D)-TIGCGUWMF -1 (I) for the production
of pharmaceuticals for the trgfnt ment of degenerative
JOI nt diseases, in which: A is a hydrogen atom

o K %We"%z@%%‘f@ TR A ———

' each case 1, 2 or 3 hydrogen atons are optionally

replaced by 1, tAﬁ_BQk_E_[:n{_ggzlrrﬁgr@Mq@IF qr di ffg ent

radi cals fromthe group sisting of carbo
amno, (C -C)-alkyl, (C -C4)-alkylam no, hydroxyl

( Clor@Bl pﬂbh@éﬁ}bn Mﬁwﬁﬁcedt[ceﬂ@fcr%é t@a'ﬁﬁbﬁﬂbf‘@egeneratlve joint

car bano (C, -C4) - al koxycar bonyl ,
(C@'S@Pﬁ Sa’F))’I’uh'C%ﬂd (CG Cl2)-aryl-(Cl-C5)-al kyl, or in

--V\hwlch i (rjmgacfs @aﬁﬁjrbgbuditogﬁr(oai@man@l om1|-©g1)adalkanoyl (C+-Cs)-
repl ace

(B Gy oy PUebbiBonld 3G “CpRRUS RGN, B En T each case

(Cl1-A4) -al kyls@ of Bythydr@gm @lans are optlonally replaced by 1, 2 or

| ?86” C(1(23)1 gf) Fﬂgéylh%dg l’lﬁ' qlﬁere]nt raclhcals from the group consisting

( C8- C12) - ary|06xycarpg°gytcg)arnmoero wyba)aalleyl,  (C1-Ca)-alkylamino,

C3- het >
$epl gg)ed gye?‘}afdsdgpxy(c@@g aﬂ'rké))fy mg@é}ﬂendm{ﬁr@daﬁl@lammo

I t
fromthe gr oSBTREALY! s?ﬁ%f@ca g@b%ﬂ; nggﬁrhgnyl JCS -Ciz)-aryl
' (Cl 4) - al kylaaai (0g-ChydneX@|-Cs)-alkylA) - al koxy, hal ogen,

- (Cl-C4) - al kyl a (h@ iy 2L b%m%sg 3 JH38¥h " afolrt-iE*dptionally

aI kyl oxycar b(?rrly'ln
(C6- C12) - ar yregiateddy- al rla;dic,al fa@) the group consisting of (C3-Csg)-

C3- C8) - cycl h
(S5 ) - ovel eabishliy, 181 yiﬁzg}f{ylsuf@hﬁ (GRPRIGRRRY BECo)
(CB- C12) - ary|aryl((@6-Q31@}k q}ﬂonyl(os(@ﬁﬁmhawwb@i -Ca)-alkylsulfinyl,

(C6-Cl12)-aryl : 4 KCo-O8)-hot I
(C3-09) heter(ggr %r'yl ‘@?%%g@@| cal ?3 5) eeaoaryoxy

under a,) ané‘”524) Oﬁgt@ &8N atog}%,@r@yreplaﬁeﬂ kY| fo(gr?yqdenncal or
and . het er oayfferght iradiealsh fras ethes group ovahdisting of carboxyl,

bstituted b 4 diff I
fﬁesglroﬂpeco i"'g?’l ﬁ@'@f) 335¥'663<“'y‘? herdgﬁ%()ﬂ’o&ﬂnﬁt% %kgxf'ﬂalogen
hydr oxyl , cyamr(C-Cetailaniinky| ananbamc(yttl @qlfarad)wyl (C4-Cy)-
(ca-a4 Ik
<(:ar banznyla gu a&ﬁk?%ﬁgi ?Eﬁ g@aox&c% Jon I (G Col-aliyt
a3) is aradicis Gs) M@&Ibyln@ﬁraamoy

which can optionally be substituted on the nitrogen by (C4-

Cs)-alkyl or (Cs-C12)-aryi,
(Ce-C12)-aryl, (Ce-C12)-aryloyl, (Cs-C12)-arylsulfonyl or (Cz-Cg)-
heteroaryl or (Cs;-Co)heteroaryloyl, where in the radicals
defined under a4) and a) heteroaryl, aryloyl, arylsulfonyl and
heteroaryloyl in each case is optionally substituted by 1, 2, 3
or 4 different radicals from the group consisting of carboxyl,
amino, nitro, hydroxyl, cyano, (C-Cs)-alkylamino, (C1-Cq4)-
alkyl, (C¢-Cy)-alkoxy, halogen, di-(Cq-Cy4)-alkylamino,
carbamoyl, sulfamoyt and (C4-C4)- aIkoxycarbonyE or
az) is a radical of the formula I,



3 R(1)-NCHGC Il O R(2) R(3) where R(1) is defined
as A under a,) or a2), R(2) is a hydrogen atom or
nmethyl, R(3) is a hydrogen atomor (C, -C6)-alkyl,
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where substituted amino is a radical -NH-A- and substituted
guanidino is a radical —NH-C(NH)-NH-A-, in which A is as
defined under ay) or az);
B is Arg, Lys, Orn, 2,4-diaminobutyroyl or an L-homoarginine
radical,
where in each case the amino or the guanidino group
of the side chain can be substituted by an A as
described under a4) or ay);

X is a compound of the formula llla or llib
G'-G'-Gly (Ila)
G’-NH-(CH),-CO (b},

in which G’ independently of one another is a radical of the
formula IV
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in which R(4) and R(5) together with the atoms carrying
these is a heterocyclic mono-, bi- or tricyclic ring system
having 2 to 15 carbon atoms, and nis 2 {0 8;

E is the radical of phenylaianme



-4 which is optionally substituted by hal ogen in the
2-, 3- or 4-ring position, or is tyrosine,
0-met hyl tyrosi ne, 2-thi enyl al ani ne, 2-pyridyl- alanine
or napht hyl al ani ne; F independently of one another is
the radical of a neutral, acidic or basic aliphatic
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by (Cl-(C8)-al kanoyl, | oyl , _
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aryl oyl , aryl sul fonyl Td re- aryloyl radicals can
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G is G oracovalent bond;
F’ is the radical of a basic amino acid Arg or Lys inthe L or D

form or a covalent bond,
where the guanidino group or amino group of the side chain
can be substituted by A as defined under a4} or ay),
or is a radical -NH-(CHz),- where nis 2 - 8,
or a covalent bond;

! is -OH, -NHz or NHC,Hs;

K is the radical -NH-{CH,),-CO where x is 1 to 4 or a covalent
bond;

M is defined as F,

and its physiologically tolerable salts.

A further subject of the invention is also the use according to the invention
of the compound of the formuia |, in which:
B is Arg, Orn or Lys,
where the guanidino group or the amino group of the
side chain is unsubstituted or can be substituted by
(C4+-Cg)-alkanoyl, (C7-Cqa)-aryloyl, (Cs-Cg)-heteroaryi-
oyl, (C4-Cs)-alkylsulfonyl or (Cs-C12)-arylsulfonyl, where
the aryl, heteroaryl, aryioyl, arylsulfonyl and hetero-
aryloyl radicals can be substituted as described above
under az) by optionally 1, 2, 3 or 4 identical or different
. radicals;



under a2) by optionally 1, 2, 3 or 4 identical or
different radicals; 5 E is phenylal ani ne,

2- chl orophenyl al ani ne, 3-chl orophenyl al ani ne,
2-fl uor ophenyl al ani ne, 3-f|uo&gphenylalanine,
4-f| uor ophenyl al ani ne, tyrosine, O-nethyltyrosine or
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t et rahydr oi soqui nQl
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of methyl, methoxy and halogen;

C is Pro-Pro-Gly, Hyp-Pro-Gly or Pro-Hyp-Gly;

E is Phe or Thia;

F is Ser, Hser, Lys, Leu, Val, Nle, lle or Thr;

K is a covalent bond

M is a covalent bond

G is the radical of a heterocyclic ring system of the formula IV,
selected from the radicals of the heterocycles pyrrolidine (A),
piperidine (B), tetrahydroisoquinoline (C), cis- or trans-
decahydroisoquinoline (D), cis-endo-octahydroindole (E), cis-
exo-octahydroindole (E), trans-octahydroindole (E), cis-endo-,
cis-exo-, trans-octahydrocyclopentano[blpyrrole (F), or
hydroxyproline (V);

F’ is Arg;

| is OH.

The invention also relates to the use according to the invention of a
compound of the formula [, which is selected from the group:
H-(D)-Arg-Arg-Pro-Hyp-Gly-Thia-Ser-(D)-Tic-Oic-Arg-OH,
H-(D)-Arg-Arg-Pro-Pro-Gly-Thia-Ser-(D)-Tic-Oic-Arg-OH,



Fis Arg; | is OR The invention also relates to the
use according to the invention of a conpound of the
formula I, which is selected fromthe group: H (D
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The term “(C3-Cg)-heteroaryl” is to be understood as meaning radicals such
as acridinyl, azetidinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzothiazolyl, benzotriazolyl, benzo-
tetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalinyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydro-
quinolinyl, 2H,8H-1,5,2-dithiazinyl, dihydrofuran[2,3-b}-tetrahydrofuran,
furanyl, furazanyi, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyi,
indolinyt, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl),
isothiazolyl, isoxazolyl, morphoiinyl, naphthyridinyl, octahydroisoquinoliny,
‘oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, phenanthridinyl, phenanthrolinyl,
.. phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,



tetrazol yl, benzisoxazolyl, benzisothiazolyl,
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1, 3- benzodl oxol yI | ndazol yl , benzi m' d- azolyl,

DRI o7 VRS S i Sh b BRbEs I cqmaps gpcoring o
quntrream\lremwln acausuﬂnble fiorl therechedtizei prolphylaxis d¢md therapy of

pgaéﬁé%ﬁmp thfjd;ﬁ)%%%gég]yéuclpy éd8 gﬁbﬁh%sr’s}’l spgndylo&s or

eri ar e
enphog@r@pamﬁ dftagjcint ﬁrmamremtatlaﬁiydﬁeg wmay&ll&:atl@@ of a joint

de%ﬁé!'b‘?r‘?eﬁlé‘c 9r3 té‘@” ﬁhrhég‘ BECRIAL Rfarh&®ts, The term

phar nacol erties e conpounds accor di

to .
_ the0$tﬁ9%fﬁ'ﬂroél$ arSe lsrmqratﬂ@ fasy 'Fﬁ@”’&@l &ctdigease whith™ Thiefly

pr gebylopsiis cBRAeLST W PHisparity between the strain on and the load
capacity of the individual joint components and joint tissues, which is
associated with increasing destruction of the cartilage and which is in the
main not inflammatory. Damage to the joint cartilage, such as fraying,
demedullation and hyalinization, followed by reactive changes in the
subchondral bone, and also capsule changes, is prominent in the
pathology. The term “spondylosis” is understood as meaning an arthrosis of
the vertebral bodies, with this arthrosis being characterized by a
noninflammatory loss of cartilage from the vertebral bodies and
intervertebral disks.



degenerative joint diseases such as osteoarthrosis,
spondyl osis or chondroporosis after joint trauma or
relatively long immobilization of a joint after

meni scus or patella |nJur|es of torn liganents. The
term "osteoarthrosis" is undétstood as meani ng a

di sease which chiefly develops in connection with a
di sparity between the strain on and the |oad capacity

of Tthbze hayehatedtials) Qd:dﬁrdmgnmoﬂ%ﬂtrﬁ/eﬁﬂdnJcannbetamMered by

thﬁr@g@qvq gé gﬁ%‘érﬁfﬂi Véﬁitrrl?lgfsprﬁ{ﬁﬁz;r%%ﬁduﬁ)% uncetolu%n anraartlcular

i nfidteaperitargal Oanmtravémoushdnjeotion. detraartiager adrobnigisation or
fr , E‘Eﬂ\‘ nd hyalini zation, followed by
reg%é'egeapgﬂgngeslsl&Etﬁ%c}asubchondraI bone, and al so

capsul e changes, is promnent in the pathology. The

- eIomiaBROYN OBt SShdrddBdaEal E%ba@étz&?%hﬂg ar, for example,

arthrosis ertebral bodies, wt

ar SHEPENNONS| SiguisitNsa Y elniestap!® soliitionsniand| at;ﬁp@{%tfcgns having

| Oﬁot%cté@rrbléaégeoif Bemd Remp@UuhabimiwHeee prepamgtion customary
intervertebral disks. 8 The pharnmaceuticals according

t o S¥APIGNY 8FR H¥%-can be adninistered by inhalative or
transdermal adm ni stration or by subcut aneous,

| nf SBEraS: fnnarbPloBARE L ERTRICTS ol hiRareR Eha aaministerec

apph idoaeiunitsi saph eméreardainbg aa@c@vg@pnaﬂtyent a Certaln dose of
. ph%%%ﬁgfduﬁﬁl 0 h‘:eoﬁirﬁqu'lém ac@ba‘@nq’"’t@’thé ‘Pr'ivé??f@ﬁphﬁ’the case of

suspens S1 ons, I nj ect | e solutions

pr pastan é@!gtlwaswrh@mw forn.chis @%%gen&%e gettpv%)prox'mateiy
Cormgtrﬁ butrprefé?galym;ﬁﬁ@kuﬁfat@w Ut TORAY, ik pasmbbinjection

o Sol e o iR SEBO P e Bl 0 Bcrams,

uniprefeecatiiail 00 myicesgramts. ve constituent a certain dose
of the conmpound of the fornmula |I according to the

invention. In the case of injection solutions in .
ampoul thef seatmarti of ansadélapatientipderensling o0 the adjivity of the

30Q, oulHHtadE:bﬁ.fhﬁ qglfﬁrn@lﬁl riodélﬁﬁt@@éé‘s 30apSrokPRaten O 07 mglkg

hecseo f| i on UIO Intraarticula
tré@t%mg h@ Qfo2elhisr @Qmp@p@ yarsoindigated natne, case Bt systemic

pr %Hﬁﬁlﬁl@{rﬁtld@0inffhérMea@ﬁthe@c{]mmrdtlbﬂ?ﬁniﬁmtloﬁ slutions daily
en e.acLl VI
coﬁ’ﬁ&ﬁgéﬁ Q@@Jr@ﬂﬁ% ‘Pdé P gk ofa é § §O%lg§gg5%$e indicated and
apji the oadeebiytodiddil ominHatatiiecadrbinisdvatignotiaiyc doses of 0.01 mg/kg
Cog?%% 1 & AL G trﬁ&)drﬂj Héelpﬁiéﬁfeom et e gircumstances,
N1

ion, | mnistrati
[ nJh@maven Igghent poirwendhiy doses may aiso be appropriate. The daily

dose can be administered either by single administration in the form of an
individua! dose unit or else a number of smaller dose units or by multipie
administration of subdivided doses at specific intervals.

 The invention is illustrated below with the aid of examples.

The abbreviations used for the amino acids correspond to the three-letter
code customary in peptide chemistry, as is described in Europ. J. Biochem.
138, 9 (1984). Further abbreviations used are listed below. |

Oic octahydro-1H-indole-2-carbonyl

‘Thia 2-thienytalanyl



doses of 0.001 ng/kg to 0.005 ng/ kg of active conpound
are indicated and in the case of topical or

i nhal ati ve adm ni stration, daily doses of 0.01 ng/kg
to 5 ng/ kg of active conpound are indicated. Under
certain circunstances, howevef, higher or |ower daily

adin st or od |k SREPUB IR Sveernbn i the

formof an individual dose unit or el se a nunber of

B 480 o3 kp dsPited SR oD A5FE T ont {on

is illustrated below with the aid of exanples. The
abbrevi ati ons used for the am no acids correspond to
the three-letter code customary in peptide chemstry,
as Pharmaselepisabiexamplgsop. J. Biochem 138, ‘9 (1984).

~Furbhede éﬁé’l?ﬁ%'oﬂhé’ﬁ%e%@iﬂn@dlﬁnrﬁ SERsh SEHOE 4@ ifi a cell quiture

oct a ro- 1H | ndol car bon hia 2-thien
S ioHe) raieyank 1o Faraas: Lot MMER: AxaesPioR: HaRyrIaIvgE in the
l4ghpadroparpai® delhfind W38 ATCER{DB 33X, #03B tiR experiments,

i SRS} SRS Pere B e o Bl ozafy G O i

rmﬂ)MEMeGhnmmextwatlua‘rQ%l afdetat alfMaBIBmeXpL&y sinoplastis culture

@@%@d @B&?ﬁy@ﬂ%@ﬁéﬁ?@i@éﬁﬂ&ﬂ&% oé%@@@é?éﬁocmated per
W@”@i |2 Qﬁ-@@“dﬁc’ﬂ-@pﬂ%‘aﬁ@éﬁ i meddin witheut BZS, ampringubated
' nwntFP'YﬁMc@ RIRHOEMR0LA% L BARY. AR orfehEO, (tﬁ@%bl[s were

ottle er si ni.zati.on
{ nefagated bg@ﬁ%%m%f Puman b1 1S Lrsiral Hene) f i 10 Sglume
96eB00 ! Aftetimctibatign fdre24 hourditndervdthhdarid M|Mr¢ the cell

PSRRIt Bk i Bt MBS T & rBptes, g frgzen a

by-2B€i tinth furﬂherunnalylslsl Tie (MMP S @xpressiRarc hie) thien call culture

to g@ber\ﬁ% h%ﬁoerﬂt%ze%f {Jﬁrméé}ﬁ‘!}% ﬁ%fnr{qefcuo%“mi\‘/ﬁiﬁ ELISA

er stan

| sutﬁélt FAEtem (&m@r&mmmcrrdlngewtmeﬂnwtmvs o theneedfacturer.
anfth padf&Noahis, a%§ﬂ€}&bﬂoxfo%§/tté‘§%rwa9§‘€éﬁ§6%utm tNMF@mammg

he cell ture su tants was B
AnBe S dePmisrethfsComMertigest coalepsReeR e vas dsed and the
syateef BU (enerits veag mg?ldb:mg taccdhrtlmgi ns{/\gsrgr@tinetracmﬁns;mf the
ma rer, rallel to this, a cyt ot oxi ci t

H}lén@gzssclf%r%rﬁpééﬁgﬁ. with the remaihing ce?/l s. For d
thTebIethbelomwce tile tessitssyst em of Roche was used and
ﬁ'ﬁHrr?dFE%‘éeeﬂgﬁe GRiP3 fletd bPHGthaH 30% ! Phis increased

|nstr ctions
release of MMP3 was inhibited by HOE140 in a dose-dependent manner.

Table 1 MMP- 3 release from SW celis

MMP-3 release

Relative values
based on
Stimulation parameter MW SD starting value
(OD 450 nm)
unstimulated 93 20
IL1a (0.05 ng/ml) 328 17 100
IL1a + bradykinin (0.1 uM) 433 32 132.0




manuf acturer's protocol. Table 1 bel ow shows the - _
results. Bradykinin increases the MW3 rel ease by nore
than 30% This increased release of MWP3 was

i nhi bited by HOE140 in a dose?gependent manner. Table
-1 MWP- 3 release from SWcell s"TMWP-3 rel ease Rel ative

ol BB BT rafea 98 20°0L1a 0.05 n IR

325 Q05 gPHOE140 a + bradykinin 0.1 pM 433{32 132.0 10

ol BRI bl 1 2Ty 37E e 113 1+ 5

- pMHCELWOHPEL40 + bradykinin (0.1 pM 309 18 94.2 +

0. i RM HEELARiA ol 2 bradgkhni n (0. 14AM- 306 27 93.,3
R i R DU e aEe " ber) er2dbal 0ognso. TH2 ve
cl gi%h® ¥MIRQEI4® of the conpound of the formula | (1)

- phzir maceut fcals for the treatnment of degenerative
io . . L ch: . hydr og _

- (Cl-C8)-al kyl, (Ci-C8)-alkanoyl, L
(C1-C8) - al koxycarbonyl or (Cl1-C8)-al kylsulfonyl, in

which in each case 1, 2 or 3 hydrogen atons are

optionally replaced by 1, 2 or three identical or -

different radicals fromthe group




consi sti ng of carboxyl, am no, (Cl-C4)-alkyl,

- (C1-C4)-al kyl - amino, hydr oxyl, (Cl-C3)-al koxy,

hal ogen, di-(Cl-C4)-al kyl - ami no, carbanoyl,

[ aMBEapgvRe) ) T "ar i n wni cn i URR0ibosse

1 hydrogen atomis optionally4qreplaced by a radical

~ fromthe group consisting of (C3-C8)- cycloal kyl,

(C @ kyl sul fonyl, (Cl-C4)-alkylsul finyl,
(cewg%"?' aryl - (Cl-C4)-al kyl sul fonyl ,
(C6-Cl2)-aryl-(C1-C4)-al kyl sul finyl,

( CBr. C12)Tar ydetasithe (Comnpeind st tRe G@rtlia #and
(C3-C9)-heteroaryloxy and 1 or 2 hydrogen atons are
replaced by 1 or 2 identical or different radicals
fromthe group ABREIBFHKRGDYTICAMaMA'sl  ani ndl)

- (CL-C4)-al kyl am no,- hydroxyl; -(CL-C4) -al koxy, hal ogen,

di - (Cr-C4)-al kyl am no, carbanoyl, sul fanoyl, (Cl-C42-
al kyl oxyorar thenyproducierci 2f - phgimagetticals for the treatment of
C6- C12 = - . : i

ECS- C8) h@g%ﬁ%&*ﬁéljgﬁ%gggéﬁ%ﬂm ?Héﬁ c rB optio alé)s tfe
substit vt ed @)thésrﬁthwégﬁrbﬁtpm-(ccdss aﬁlﬁw (&4- g)-alkanoyl,
(C6- C12) - ar y (¢, Ch-afkbiycabivhyl 0PNCHCY)-@kyis@dnyl, in which in
C6- C12) - I f I - - het | or

(C3- Co) het €1 GREYI G, Tt &3 PHOREN AT Barte oBlignalyeplaced
unger hal) andya?®) 2 leetteresaidghticalror aﬁﬁférerﬂrra?ﬂ?alsfimml the group
nd " heteroar yhiin e t

Substituted Byneinh"aP EGRR" AninGD CPREAlL (O Garalkyt-
the group corenipoi rydsoxyar(Gae:Gd)-alkaxyi nvalogen s ¢li-(C4-Cs)-alkyl-

~ hydr oxyl , Cy%mnﬁ(%'a'rgé%bgi, k%%?dﬁ&g;], a(lbﬁ:-]ﬁ:‘;g-;‘%?ll%oo)@cﬁbﬂonyl, (Ce-

- (C1- C4) - al koxy,
( b 0)181{2)3

al ogen, di
car bamoyl , s ﬁbﬂlﬂnﬁrﬁge'@a):ws'(%'f@@k@%ﬂﬁ bonyl , or

a3) -is a radiggajn Yhi¢thanf eachilcask! 1 Ahddrogeh) atéreHsCoptionally
1 0 R(2) R ed as

or a2), K '2§g%1§\ég8@d?§%@9%ﬁﬁ3bgn@ Vi éo'fé]%enrq gf 4CaCe)-
hydr ogen at omyoloalk®l,-(C8)GAlakiwlisulfongl, éCalOg)Halkiytsulfinyl, (Ce-Cq2)-
aryl-(C1-Cy4)-alkylsulfonyl,  (Ce-C12)-aryl-(C4-Cs)-alkyisulfinyl,
(Ce-C12)-aryloxy, (Ca-Ce)-heteroaryl and (C3-Cq)-heteroaryloxy
and 1 or 2 hydrogen atoms are replaced by 1 or 2 identical or
different radicals from the group consisting of carboxyl,
amino, (Cq-Cy)-alkylamino, hydroxyl, (C1-Cy)-alkoxy, halogen,
di-(C1-C4)-alkylamino, carbamoyl, sulfamoyl, (C+-Cs)-
alkyloxycarbonyl, (Cs-C12)-aryl and (Cg-C12)-aryl-(C+-Cs)-alkyl,
az)  is (C3-Csg)-cycloalkyl, carbamoyi,
which can optionally be substituted on the nitrogen by (Cs-
Cs)-alkyl or (Cg-C1z)-arvi,
(Ce-C1z)-aryl, (Ce-Cz)-aryloyl, {Ce-Cq2)-arylsulfonyl or (C3-Co)-
heteroaryl or (Cs;-Cg)heteroaryloyl, where in the radicals
defined under a;) and ay) heteroaryl, aryloyl, arylsuifonyl and
heteroaryloyl in each case is optionally substituted by 1, 2, 3
or 4 different radicals from the group consisting of carboxyl,
~ amino, nitro, hydroxyl, cyano, (C-Cg)-alkylamino, (C4-Cs)-
alkyl, (C4-Cq)-alkoxy, halogen, di-(C4-C4)-alkylamino,
carbamoyl, sulfamoyl and (C4-C,)-alkoxycarbonyl, or
az) is a radical of the formula |1,




- unsubstituted or nonosubstituted by am no, _
substituted ami-no, hydroxyl, carbanoyl, guanidi no,
substi tuted guani di no, ureido, mercapto, nethyl-

mer capt o, phenyl, 4-ch|oropheq¥l, 4-f1 uorophenyl,

4-ni trophenyl, 4-nmet hoxyphenyl’y 4-hydr oxyphenyl,

pht hal i m do, 4-im dazolyl, 3-indolyl, 2-thienyl, :
3-thienyl, -2-pyridy§ 3- y&%?yb or cycl ohexyl, where
substituted amno is Q)Fﬁﬁr' “3NH-A-and substituted
guanidino is a radical -NHG(NH)-NHA-, in which Ais
as defined under a,) or RH2)R(B is Arg, Lys, On,

2, 4- di am nobutyroyl or an L-hono- arginine radical,
where in each case the am no or the guanidino group
of the side elt@re can be substituted by an A as

‘descri bed un ai. . : ' und of the
G - NH- ( CH2) nR®) ( lis atsydragenstoohoGnetiiependent |y of
01 11 v FRE I A Hrod ity o TG EIO, hBz et s
with the atoms canpybsiutedeseon s moResdsityter; c by - amino,
mono-, D= or 11 GUBHitatekS arhinBy LRI hesrbagolt,! guiRidino,
car bon at ons, andnlsg to 8;. . E1s the radical to thyl
phenyl al ani ne, whiSERsttyiagh: BURAAAING. s Wiidey (ifadcaplo, methyl-
hal ogen in the 2- mécapto, 4phemd, pbshlaropherod, i s4-fluorophenyl,
tyrosine, O-methyltyrosi 2-4 hi I Lne, 4.
2-pyridyl al ani-ne gr%kgéh%m1 al%meﬁg%‘x@h%ﬁggpe#o‘_qe\ﬁ‘jtrf)))(/yphenyl'
of one anot her i s phi@limido célimisazalyheirindalyl, 2-thienyl, 3-thienyl,
| - 2-pyridyl, 3-pyridyl or cyclohexyl,
where substituted amino is a radical —-NH-A- and
substituted guanidino is a radical -NH-C(NH)-NH-A-, in
_ which A is as defined under a4) or ay);
B is Arg, Lys, Orn, 2 4-diaminobutyroyl or an L-homo-
arginine radical,
where in each case the amino or the guanidino
group of the side chain can be substituted by an

A as described under a4) or az);

X is a compound of the formula llla or IlIb
G'-G’-Gly (llla)
G’-NH-(CH_2),-CO (I1b),

in which G’ independently of one another is a radical
of the formula 1V

R(4) R(3) o
|l \Y

—N—CH-C—

in which R(4) and R(5) together with the atoms
carrying these is a heterocyclic mono-, bi- or tricyclic



acidic or basic aliphatic or aromatic am no acid,
~which can be substituted in the side chain, or is a _
coval ent bond; (D)-Tic is the radical of the forrmula V
H VNGis G or a coval ent qnd; F' is the radical

of a basic amno acid Arg or 33 inthe L or Dform

or a coval ent. bond, wher i di r.ou am no
group of ‘the side H}QaWTc’ ﬁ%‘g gbtgtﬁ)ﬁg r@@tomsagnd nis2
defi ned under ai) do8;a2), or is a radi cal - NH (CH2) n-

\gﬁpeF\lﬁCgHISS iE sgi r|1se€Hre %d?c%\(%lf ﬁﬁl—é %ﬂm CO V\,h-er e’ X |le_|2I

to 4 or a coval eleﬁbﬁdODtMﬁaﬂybiW@tBCthmalw it the 2-, 3-

phy5|olog|cally t g} Iy 2. The use as clalned
in claim1l1, whereln aﬁ@lﬁoound of the formula I

enpl oyed, in which BS{r@S'A?g @'ﬁ‘eg?yt]Yfﬁés'“%er%'tW'ﬁ@Wafanme

------guanl di-no-—-group--omn. pﬁﬁiyﬁmrﬁiﬂe%@ﬁa ﬂfylélémneSI de chain
is unsubstituted or,can be,s

t
( Cl1- C8) - al kahoyl , IQC@Pe@%yﬂngS%@pnoﬁ'@g %&e radical of a neutral,
het eroaryl oyl , ( Chcrfﬁo eabasabaupmatrwdar mmmmmb Add,

arytsul fonyl, wher g e ROt il OB Kb ot YhOH

aryl sul f onyl and heter oary
substituted as degcm@edvaibot/teonmwr a2) by optionally

1, 2, 3 or 4 f icals, E i
o or éD??FHMﬁér Cg'"f“ﬁaﬁ‘?h’e‘f@g’ ca’ s IS

phenyl al ani ne,” 2-chl or eny - chl or o-
phenyl al ani ne, 2- quorophenyIaI%ﬁlne 3-f 1 uor ophenyl -

G is G’ or a covalent bond;
F* ~ is the radical of a basic amino acid Arg or Lys in the L
' or D form or a covalent bond,
where the guanidino group or amino group of the side
chain can be substituted by A as defined under a4) or -
- ap),
or is a radical -NH-(CH3),- where nis 2 -8,
or a covalent bond;
I is -OH, -NHz or NHC2Hs;
K is the radical -NH-(CHg2),-CO where x is 1 to 4 or a
covalent bond;
M is defined as F, _
and its physiologically tolerabie salts.

2. The use as claimed in claim 1, wherein a compound of the formula |
is employed, in which:
B  isArg, OmorLys,
~where the guanidino group or the amino group of the
side chain is unsubstituted or can be substituted by
(C4-Cg)-alkanoyl, (C7-Cq3)-aryloyl, (C3-Co)-
heteroaryloyl,  (C+-Cg)-alkylsulfonyl or  (Cs-Cia)-



~al ani ne, 4-fl.uorophenyl al ani ne, tyrosine, O nethyl-

tyrosine or ,6-(2-thienyl)alanine; Kis a coval ent

bond and Mis a coval ent bond. 3. The use as cl ai med
inclainse 1 or 2, wherein a cqﬂpound of the fornula l
y

Is enployed, in which: Ais a drogen atom (D)- or

L) - H Ar D [ L
i(s)Arg, %rn(oz grﬁ%@ﬁg" h‘@h%r&agﬁ? ngryé’$ ohﬁte&?a&he aryloyl,
am no group of theryl&:lfm@ybhand c hatevearyldyst i radioats by:aa be
L5t orbat ARG iy cpinsty
(C6- C12) - arylsulfénélsoﬁﬁéﬁﬂ@ttqfi’éor ?Fenth'@'ﬂl@ﬂ@aryl
aryloyl, arylsul f gaylbhaRgiafi@iss, 02 ¥hR¥dphd |ﬁﬁin% C@,Uchloro-
g L)

optlonally be substitut r ] den
or different radi @i??gylﬁﬁm‘ﬁ'%hé f&%@l@)"%‘é?@‘ﬂeﬂgé fIHprophenyI-

~nethyl--met-hoxy- aﬁaﬂhrhl@éogﬂﬁuo@ph%nﬁamrﬁ?ﬁ@ ‘Qyposine, O-methyl-- -

HprroGIyor i s . Phe rTh|a Fis
Ser, Hser, Lys, &[W%glor%%ﬁ?nyé)agq Kis a

coval ent bonth( M i $s a cowaighthondband G i s the radi cal of

a heterocyclijg ring, %@mg{) (%he hforrrul alyv,

sel ected fromthe ra cal's o etero- cycles
pyrrolidine (A), plperldlne (B), tetrahydro-

| sgqui Nqhiengsd Gk, cléin%d ™ cldimgst %?@Wﬁ’én@'ur?%%’érﬂﬁbhﬂ& of the
(D), ci 0- oct ah romdo‘~| (E), cis-exo-octahydro-

i ndol e ?@W“@Jéﬁw@mB Y&Hy v WhigBol e (E), cis-endo-, cis-
exo-, trans-@ct ah)glla(hw:dgwmbﬁﬂ@yl]m‘y(u)ﬂ Aré F(’D) or (L)-H-Lys
hydroxyprol i ne (V% %%’erh OR 15 The use

i ms

as clainmed in one to 3, mhereln a
B is Arg Orn or Lys,

where the guanidino group or the amino group of the
side chain can be substituted by a hydrogen atom, (C4-
Ceg)-alkanoyl, (Ce-Cyz)-aryloyl, (Cs-Co)-heteroaryloyl,
(C4-Cg)-alkylsulfonyl or (Ces-C12)-arylsulfonyl, where the
aryl, hetero-aryl, aryloyl, arylsulfonyl and heteroaryloyl
radicals can optionally be substituted by 1, 2, 3 or 4
identical or different radicals from the group consisting

- of methyl, methoxy and halogen;
is Pro-Pro-Gly, Hyp-Pro-Gly or Pro-Hyp-Gly,
is Phe or Thia;
is Ser, Hser, Lys, Leu, Val, Nie, lle or Thr;
is a covalent bond
is a covalent bond
is the radical of a heterocyclic ring system of the
formula 1V, selected from the radicals of the hetero-
cycles pyrrolidine (A), piperidine (B), tetrahydro-
isoquinoline (C), cis- or trans-decahydroisoquinoline
(D), cis-endo-octahydroindole (E), cis-exo-octahydro-
indole (E), trans-octahydroindole (E), cis-endo-, cis-
exo-, trans-octahydrocyclopentanofb]pyrrole (F), or
hydroxyproline (V), |

F is Arg;

I is OH.

O =T XTmOo



conpound of the formula I is selected fromthe group:
H (D) -Arg-Arg-Pro-Hyp-dy-Thia-Ser-(D)-Tic-G c-Arg- OH,
H (D)-Arg-Arg-Pro-Pro-dy-Thia-Ser-(D)-Tic-Q c-Arg- OH,
. H (D) -Arg-Arg- Pro-Hyp-Qd y- Phe;Ser-(D)-Tic-QO c-Arg- OH,

H (D)-Arg- Arg- Hyp-Pro-G y- Phejger-(D)-Ti c-Q c-Arg-COH
and- H (D _
)-Arg-Arg-Pro-Pro-dy-Phe-Ser-(D)-Tic-Qc-Arg-OH 5.
Thd. useTas ciaiasedaimedrie are worreof oflckaims 1 o34 wherein a
wherein . .
b ar gi nopRoyFETNE forawia | selested 1M N8 9T0UR 5. ¢ i en
yl)- -(D)—Arg-Arg—Pro-Hyp-GIy-Thia-Ser-(D)-Tic-Oic—_Arg-OH, _
ccar bomy| PSS AL T Ero D T S DYk ARG ol T
Fr 1 ndol FLDIARbAIG PIo-ThPGRH: PReSer-OTioPigtAgOine
s e of 4 RFRPAEHREVBIP b VEPREIger-(D -Eﬁ?c-d@lA Hangne-
or nore %téfggi % fgi:o tyf- tge é:g()).ﬂuc(bjlggm%gjl_g " :
phar mac EUtHZAT9-RA-Por ro%lg— -2RF- B hiG-Piter iy o
degenerative joint diseases such as osteoarthrosis,
=B S5 BONERR B oReR Gprd U M4 " wherein e
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- 6..  The use of the compound of the formula | as claimed in one or more
- of claims 1 to 5 for the production of a pharmaceutical for the
prophylaxis and therapy of degenerative joint diseases such as
osteoarthrosis, spondylosis, chondroporosis after joint trauma or
relatively long immobilization of a joint after meniscus or patella

injuries or torn ligaments.

7. The use of the compound of the formula | as claimed in one or more
of claims 1 to 6, wherein the administration is carried out by sub-
cutaneous, intraarticular, intraperitoneal or intravenous injection or
transdermal administration. ‘



