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degenerative joint diseases. In degenerative joint
di seases such as osteoarthrosis, a slowy progressi ng
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[ f I Lerner et al. (Arthritis

aﬂﬁ*’g&%ﬁ%@g&%@gﬁ?ﬁ1%23?8%5}30_ 540) report that, in

the context of rheumatoid arthritis, bradykinin may
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Naved gkiiarehthyBristic action can be employed in the treatment of
osteoarthritis or rheumatoid _arthritis (AU 638 350). Osteoarthritis and
rheumatoid arthritis are joint diseases having severe inflammatory phases
in the course of the disease. Lermner 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.



and MWP-13). As a result, the matrix degradation can
be inhibited significantly nore effectively than only
by the inhibition of MWs thepgsel ves which have
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al koxycar bonyl or (Cl1-CB)-al kylsulfonyl, in which in

each case 1, 2 or 3 hydrogen atons are optionally

Dissipserrigahexisé of 2he bompdifg Jf e drRalla pr di f ferent

radicals fromthe group consisting of carboxyl,
amno, (Cl-C4)-alkyl, (Cl-C4)-alkylam no, -hydroxyl,

Carbamoy . Bty Rk, car bt
(Ca-Cl2)-aryl and (CB-Cl2)-aryl-(Cl-C5)-alkyl, or in,
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( CB- C12) aliapycatonghpr §Cikdsd@liviswionyl, in which in each case
1, 2 or 3 hydrogen atoms are optionally replaced by 1, 2 or
three identical or different radicals from the group consisting
of carboxyl, amino, (Ci-Cy)-alkyl, (C4-Cs)-alkylamino,
hydroxyl, (Cy-Cs)-alkoxy, halogen, di-{(C4-C4)-alkylamino,
carbamoyl, sulfamoyl, (Ci-Cs)-alkoxycarbonyl, (Ce-Ci2)-ary!
and (Ce-C1z)-aryl-(C4-Cs)-alkyl, '
or in which in each case 1 hydrogen atom is optionally
replaced by a radical from the group consisting of (C3-Cg)-
cycloalkyl, {C4-Ca)-alkylsulfonyl, (C1-Cy)-alkylsulfinyl, (Ce-C12)-
aryl-(C4-Cq)-alkylsulfonyl,  (Cg-Cq2)-aryl-(C1-C,)-alkyisulfinyl,
(06-012)—aryloxy, (C3-Co)-heteroaryl and (C3-Cg)-heteroaryloxy
and 1 or 2 hydrogen atoms are replaced by 1 or 2 identical or
different radicals from the group consisting of carboxyl,
amino, (C1-Cs)-alkylamino, hydroxyl, (C1-Cs)-atkoxy, halogen,
di-(C4-C4)-alkylamino, carbamoyl, sulfamoyl, (C+Cy)-
alkyloxycarbonyl, (Cg-C1z)-aryl and (Cg-C12)-aryl-(C4-Cs)-alkyl,




(CB-C12)-aryl oxy, (C3-C9)-heteroaryl and

(C3-Cg) -heteroaryl oxy andpd or 2 hydrogen atons are
replaced by 1 or 2 identical or different radicals
fromthe group consisting of carboxyl, amno,
(Cl-C4)-aIkyIan1no hydroxyl, (Cl-C4)-al koxy, hal ogen,
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0 R(B3I)R 3lp avragtieal dR(the forsnalafii,ned as A under a,) or
a2),. R(2) is a hydrogen at om or nmethyl, R(3) is a
hydrogen atom or (C,-C8)-al kyl, where aIkyI IS
unsubstituted or nonosubstituted by am no, substituted
am no, hydroxyl, carbanoyl, guanidi no, substituted
guani di no, ureido, nercapto, nethyl nercapto, phenyl,
4-chl orophenyl, 4-fluorophenyl, 4-nitrophenyl,

4- met hoxyphenyl , 4-hydr oxy-



phenyl, phthalimdo, 4-imdazolyl, 3-indolyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl or

cycl ohexyl, where substltuted3an1no is a radica

-NH A- and substituted uanldlno is a radica

- NH C(NH) - NH A-, i nREhidR—ACtis Cas deflged under a,)
or a2); Bis Arg, Lys, n,| 2, 4 di ani no utyroyl or an
L- honoar gi ni ne radlcahqz?ﬁfﬁﬁ I n each case the am no
or the guanidino group e side chain can be
substituted by an A as described under a,) or a2); X
is a camppsind of the formula Ilia or IIlb G-G-Ady

(I'lia) - NH: - which G
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side chain,n@fe Lib&itiaiehHo ROAYadical ~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-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 @ compound of the formuia Illa or lilb
G'-G'-Gly (llla)
G'-NH-{CH,),-CO (1lib),

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

R{4) R(3) ¢

| ]l v
—N—CH-C—

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 to §;

E is the radical of phenyfaianine,




(D)-Tic is the radical of the formulaV. O HV NG

is Gor a covalent bond; F is the radical of a basic

amno acid Arg or Lys in the lL4or D formor a

coval ent bond, where the guani dino group or am no
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to 4 or a coyahpiior RpHhyMdningefined as F, and its
physi ol Pgi cal Igé t ol er abl eysaﬁ trslé’eAl so disclosed is the

use as defi nBdeRBANRNYOf PRe @priwiieithss radiral of ponentral, acidic
I, in whi CE:orﬁJa}sicéﬁmat@ér @forr]ﬁymamhﬁfsciahe_ guani di no
group or the n rqup of t side chain is
unsubsti t ut ed n‘b‘cgf%ngéé)%éﬂmg?ﬂ @cfﬂﬁ)?' € chain,
(G - C8) - al kaerdyg la, covalerthdindar yl oyl ,
( C3- C9)¢rhiet: o - - al kyl sul fonyl or
(C6-C1 )-Zﬁlgﬁsu%ﬂgﬁﬁ,}lb%ﬁg%or% %Iaryl, het er oaryl ,
aryl oyl, arylsulfonyl and hetero- aryloyl radicals can
be substituted as descri bed a\_kio@e under a2) by
tfcél

optionally 1, 2, 3 or 4 iden or different

radicals; 5 Eis p : antpeg,

2-chl or ophenyl al ani %ophenyl &N ani ne,
~

2-f1uor ophenyl al ani grqQphenyl al ani ne,

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 az),
or is a radical ~NH-(CHj),- where n is 2 — 8,
or a covalent bond;

| is -OH, -NH, 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.

Also disclosed is the use as defined above of the compound of the.
formula 1, in which:
B is Arg, Ormn or Lys,
i where the guanidino group or the amino group of the
side chain is unsubstituted or can be substituted by
(Ci-Ce)-alkanoyl, (C;-Cyz)-aryloyl, (Cs-Cg)-heteroaryl-
oyl, (C+-Cs)-alkylsulfonyl or (Cg-C42)-arylsulfonyl, where
the aryl, heteroaryl, aryloyl, arylsulfonyl and hetero-
aryloyl radicals can be substituted as described above
under a;) by optionally 1, 2, 3 or 4 identical or different
- radicals;




4-f| uor ophenyl al ani ne, tyrosine, O-nethyltyrosine or

,8-(2-thienyl)alanine; Kis a covalent bond and Mis

a coval ent bond. Disclosed is&he use of the conpound

of the formula I, in which: Ais a hydrogen atom (D)-
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(C6-C12) - aryl sul fony wnere the aryl, heteroaryl,
aryl oyl%e, ar )}'13§lﬂol°’@|%ﬂtb9ﬁg 3d eroaryl oyl radicals can

opti ondll y heassehalent bbad, by 1, 2, 3 or 4 identical
or different radicals fromthe group consisting of

nmet hyl , met hoxy and halogen; Cis Pro-Pro-Qy,

Hyp-Pro-A@y or Pro-Hyp-Gy; E is Phe or Thia; Fis

Ser, HbBisclodegs theuse Wathe dbmpolihé of thelfurmutad, iirs which:

coval ent bond Mis a covalent bond Gis the radical of

a het efocycls @ hydiggegsatom,ofD)-her (lgrHiafirg, ()- or (L)-H-Lys o

sel ected frogm-theLY.adbf S of the heterocycles '

pyrrol | di ne& ,q {)ﬁg%ﬁ?di ne (B),

t et r ah§dr o RUNigd-YeC), cis- or trans-

decahydr oi soqui nahieRs e )guariding iBup Srahk i

(E), cis- exo- oct«ahyci,'r o] )r%ljol e é@g@ b lédérﬁldbdﬁkﬁ,:p of the

tr ans- oct ahydr oi RGG1REFan hesubsiituted by a hydegen atom, (C4-

Lf 3”3' oct alh_ydr 0‘(393@)'323!10?100[(@5@(29-@)&0)@5 (Clsi-Cg)—ge_teroaryloyl,
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the use of a con'(\péoh(r\ﬁﬁl) %I%y@ngOPglr%@Eﬁzg\ﬁﬁﬁﬁw?‘?'yi' where the

sel ect ed aryl, heteroaryl, aryloyl, arylsulfonyl and heteroaryloyi
radicals can optionally be substituted by 1, 2, 3 or 4
identical or different radicals from the group consisting

of methyl, methoxy and halogen;

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

E is Phe or Thia;

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

K is a covalent bond

M is a covaient bond

G is the radical of a heterocyclic ring systém of the formula 1V,
selected from the radicals of the heteroccycles 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-octahydrocyclopentanofblpyrrole  (F), or
hydroxyproline (V);

F is Arg;

_I_ -~ is OH.

Disclosed is the use of a compound of the formula I, which is selected
from the group:
H-(D)-Arg-Arg-Pro—Hyp-GIy-Thia—Ser-(D)~Tic-0ic-Arg-0‘H,
H-(D)-Arg-Arg-Pro—Pro-GIy-Thia-Ser-(_D)—Tic—Oic—Arg-OH.




fromthe group:

D) - Arg- Arg- Pro-Hyp-d y-Thi a-Ser-(D)-Tic-G c- Arg- OH,
D)-Arg-Arg-Pro-Pro-G y-Thia Ser-(D)-Tic-0O c-Arg-OH,
H-SD)-Arg-Arg- Pro- Hyp- G y- Phe- Ser- (D
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soebhexyloyactyr opyl, cyctobutyl, cyclopentyl,

Bl ehiry SRl 0 i e 55 oromine o
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rt(aﬂlkzawmmtgeﬁi Gﬁﬂygar?én tam.hggg gﬁegﬁg 09635, JBANIrAdicals are,
25, BRafulty Jandtin S | of CExaGWR oftthaptyhyl, 2-naphthy,
Bﬂnlzenﬁybrfheeyampteeﬁi‘mwwll 3-tiipheoiiili &b Uybiphenylyl, anthryl
REFARSrehHE BigheniEicals, naphthyi radicals and in particular phenyl

radicals are preferred aryl radicals.
The term “(C3-Co)-heteroaryl” is to be understood as meaning radicals such
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.as acridinyl, azetidinyl, benzimidazolyl, benzofuranyl, benzothiofuranyi,

benzothiophenyl, benzoxazolyl, benzothiazolyl, benzofriazolyl, benzo-
tetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalinyl, carbazolyl,
4aH-carbazo!yi carbelinyl, chromanyl, chiomenyl, cinnolinyl, decahydro-
qumonnyl 2H,6H-1,5,2-dithiazinyl, dihydrofuran[2,3-b]-tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazotinyl, imidazolyl, 1H-indazolyl,
indolinyl, indolizinyl, indolyl, 3H-indolyi, isobenzofuranyl, isochromanyi,
isoindazolyl, isoindolinyl, isoindolyt, isoquinolinyl  (benzimidazolyi),
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl,  1,2,3-oxadiazolyl, 1 .2,4-oxadiazolyl,. 1,2,5-oxadiazolyl,
1,3.4-oxadiazolyl, oxazolidinyl, oxazolyi, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,




tetrazol yl, benzisoxazolyl, benzisothiazolyl,
benzi m dazal i nyl, carbazolyl, 4aH carbazolyl,
carbol i nyl, chronmanyl, chrone?y ci nnol i nyl,

decahydro- quinolinyl, 2H 6H 1,5, 2- d|th|a2|nyl

¢ RRTEAOV Bilterating] plaTi N S tany! PV, Byrppzolidiny,
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oxadlazo a |azo
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Oﬂﬁémbid)ly[ plﬁ@@-’ﬂlﬁiﬁﬂlﬁomﬂ 19&%@8%&%& n]fﬁlanthrenyl thiazolyl,

ORGSR 3hReoB2SE < dhiErcbidazol, tiopheny.

pirpainydi ny2,3-tdaeolyli myd,4-tyaedlyty | 1,2 BArzplyl, Ay8 dztriagblyl and
Py éﬁ)@éﬂ | dinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
ooxazol yl, pyridoi m dazol yl, pyri dot hi azol yl,

p viididt sespae i pyrightr Bdiydyl opdmydgyl; pysroiyii stictybs 2-pyrrolyl
PYA# @Lﬂ)ﬁf}dlw fu Ipfé[lfzﬁldsr?' 'furxlzﬁhd%rfhﬁ}[ yﬂmc;}fﬂérfy?'tﬁlenyl such as

qui.nazol i n Ui noJ i N ui no
Z H‘&M ‘?'?fi//IS'th!ﬁﬂyhu‘E’F’ﬂGm{y'L PYf%?tQhé ayarQyluisarazolyl, thiazolyl,
t sbtl'ﬁézdiylotétmﬁdilw Obyll‘ldfézmylt g%fa%hwm i&ﬁﬂ Iando[yl isoindolyl,
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efflroyReneasr drndpateih hanjuMe8NidONtoRh € IRfPR&NE8I a%e term
‘osteoarthrosis” is understood as meaning a disease which chiefly
develops in connection with a disparity 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 carilage from the veriebral bodies and
intervertebral disks.




described in EP 0 370 453 131. On account of the
phar macol ogi cal properties, the conpounds according to
the invention are suitable fog the selective
prophyl axi s and therapy of degenerative joint
di seases such as osteoarthrosis, spondylosis or

int trauma or relatively | ong

E‘ﬁgdro or osi fter |

fE@FPHﬁCﬁ% %cq&&?we toythe invasipg cRN be 9a@mrﬁt§red by
i imhatzties o:rtragwdermg @ﬂlﬁﬁih&trai’bﬁ dr%ﬁ%ub@ﬁé@étﬂ!d hr@gadicular,
i a anin
DyPERT =P o TnBRIOR TnietaRe fafeegoulr Bemiisiation. or
stqpmahappl:@i@nttae)ref@amd capaci ty of the individual
j oint conmponents and joint tissues, which is

aésom ated with increasing destructl on of the
Hitallg o 8olich Prwipharmaseutical h prepasatiom dormaf Besndieroexample,

Détﬁ%slo@ast '@z%dlé’ibﬁ‘é SRTihjdcislfe ns%‘ll?tlbrﬁs afngiagiéi;%ratnons having

Leqatlon and alinizatio reactive
Feleage 0§ 6naPmPoAAe in AitPss) @@n%ﬁ&qn &ustomary
cd,ﬂotm;geats argé yzedm nent in the pathology. The term
"spondyl osi s" is understood as neani ng an arthrosis of
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Preferably, the pharmaceu

, m%mm&ui afmpram toi formndail, daily smfuanprwmﬂiehyrﬁ) p1 mg/kg
mesldf Of.@mrmﬂgﬂtg ® OM deoﬁf akﬂavb%oaﬁ;@dilmﬁ a‘% I’ﬁd}(cated and
:ﬁﬁ&eggg% rhcfaféegr{l rglhgla? 7Y a(c)imlnls ra{ gn é)a:ly doses 5. 01 mglkg
to 5 mg/kg of actlve compound are indicated. Under certain circumstances,

however, higher or lower daily doses may also be appropriate. The daily
dose can be administered either by single administration in the form of an
individual dose unit or else a number of smaller dose units or by muitipie
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-letier
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-thienylalanyl




solutions for intraarticular treatnent up to
approximately 300 mcrograms, preferably 100
mcrograms. For the treatnentgof an adult patient,
depending on the activity of the conpound according
t Picf or nul a 4,2 gAlieyrafh 0.01 ny/ kg
to 10 my/ kg of act.ve9§§ﬁ%gﬁﬁﬁﬂ§{g§%%ﬁ?§g ed in the
case of systemc admnistration, in the case of the
aH@IF 140 wats prepated b @ebtatied Bl BPIPYE) d83lp. doses of
0.001 ng/ kg to 0.005 ng/ kg of active conpound are
indicated and in the case of topical or inhalative
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Table 1 below shows the resuits.

Bradykinin increases the MMP3 release by more than 30%. This increased
release of MMP3 was inhibited by HOE140 in a dose-dependent manner.

Table 1 MMP- 3 release from SW cells

MMP-3 release

Relative values
based on
Stimulation parameter- Mw spD 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
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19-10- 2004 EP0O400550 11 We claim 1. The use of the
conpound of the formula |l A-B-X-E-F-K-(D-TICG
MMF -1 (I ) selected fromthe group:
H- ({9-14\0@o4r 9- Pro-Hyp-G@ y-Thia-Ser-(D)-Tic-Q c- ArI:C’If’(Hblosso
H
(D)-Arg-Arg-Pro-Pro-dy-Thia-8er-(D)-Tic-QO c-Arg-OH,
H (D) - Arg-Arg-Pro-Hyp-dy-Phe-Ser-(D)-Tic-QO c-Arg-CH,
H (Vop-Sheig-
Arg- Hyp- Pro- @ y- Phe-Ser-(D)-Ti c- QO c- Ar g- CHand
H (D) - Arg- Arg-Pro-Pro-dy-Phe-Ser-(D)-Tic-GO c-Arg-OH
forthe Tg\edfﬁ?gqfit%%c‘amp%%‘{ﬂg%&f?ﬁr@aﬁ for the
pr ophy| @¢BsX&nBH-K{DpTIPGMIMasH@par t hr osi s,
spondyl %%ie%ted:ﬁ&ﬂqﬁé?gpcflf&i s after joint trauma or

[

relatively long inmmoBiTTzation of a joint after
meni scu é'l-ﬁ?)-f\fﬂa&@-lf’@-ﬂm-@ly-@blacser{ﬁ TicrQénvArg-OH, bi-
The use (B¥-Aed-Arg8olProdbi§i THid-StBI-Fid0l A rd: OFP HUTH)-
| - Lc - L= =L+ Lyl gl I-3-(2-th

D2 0 e B PR S O TR Bi A SHY b S A
1,2, 3, 4ﬁt"@‘tH)&hEm-GlyeF’he@;@ﬁ(ﬁj);g?mgmma@}qanﬁ%(m}&giaS)
- oct ahyg&,@.—p@_%j_@@qi@ﬁgéﬁgﬁ 0PIy, ic'—#ét%r—(?i-lm ne is

I .. 3. The uSe of t conmpound¥of the fornula |
ng c|O§|e dﬁi‘eh PéP%ﬁlJJﬂtm Ofo'?h@r,mwnp utlé'iaﬂﬁ ffae the prophylaxis and
adni ni stherapprofi ssteearthedisy Wpdeylosis) ceHondieemtsrosis after joint

 nj oot SRcHiebr oy Bind Bgbueud bt 8 1GRPRRer mesisgps or

t he conp8laHg Yprigher fosn Hgamentsas clainmed in clainms 1
or 2, wherein the conposition is in a formsuitable

fo adm ni strati,on by.subcutaneous, . jntraarticular,.
i n? P apeﬂ.'?_ OL% a C%F“?‘i({’} é’lgg‘ﬂaug\l?'\elq?lgghﬁ&Hnmounduﬂ)-argmyl-b
t r ansdegrginyadmralyédirpolydglycyl-3-(2-thienyl)-L-alanyl-L-seryl-(3R)-
: 1,2,3,4-tetrahydro-3-isoquinolinecarbonyl-(2S,3aS,7aS)-octahydro-
1 H-indole-2-carbonyl-L-arginine is employed.

3. The use of the compound of the formula | as claimed in claims 1
or 2, wherein the administration is carried out by
subcutaneous, intraarticular, intraperitoneal or intravenous
injection or transdermal administration.

4, The use of the compound of the formula | as claimed in claims 1
or 2, wherein the composition is in a form suitable for
administration by subcutaneous, intraarticular, intraperitoneal

or intravenous injection or transdermal administration.




