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Some of the most important proteins that are generated upon complement activation are C3a,

C3b, C5a, and C5b. These proteins will be discussed in detail.

C3b is an essential part of a central protease of the complement cascade, the C5 convertase. C3b
is part of the C5 convertase from both, the classical and alternative pathway of complement
activation. The MLB pathway is proceeding via the convertases of the classical pathway, too.
The C5 convertase is responsible for the progress of the complement cascade and catalyses the

cleavage of C5. Additionally, C3b is covalently attached to the surface of, e. g., bacteria which
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(Heller et al. 1999 Journal of Immunology 163: 985-994). An overview over CSa related
diseases is found in K6hl (2001 Molecular Immunology 38: 51-62).

Although it is obvious that C5a is responsible for many of the symptoms of inflammatory
diseases, until today no drug directly aiming at the interaction between the receptor and its ligand
was approved. The C5aR is a particularly interesting target. This is especially the case due to the
finding that mice lacking the receptor do not show an unusual phenotype (Hopken et al. 1996
Nature 383: 86-89). This means that the complement cascade with its useful functions for
defence against pathogens (MAC formation) and immune complex clearance can still proceed in

an unhindered manner even when the receptor is totally inactivated.
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03/033528. In De Martino et al. (1995 Journal of Biological Chemistry 270: 15966-15969) a first
attempt for a structural explanation of the importance of the C-terminal arginine in peptidic
C5aR antagonists was made. It is shown on page 15967 that the C-terminal arginine is very
important for the affinity and activity of the described peptides. It is pointed out that both the
positively charged guanidinium group and the negative charge of the carboxy group are
important for the affinity improving properties of arginine. The impact of both residues was

further characterized (p. 15966), whereby guanidinium group is responsible for the energy
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interactions. This peptide (example 170) has the sequence (N-Methyl)Phe-Lys-Pro-cha-Phe-
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sufficient for use as a drug. An immediate comparison between the C-terminal argininyl and
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feature is the C-terminal arginine. A model of the pharmacophore which is outlined in WO

99/00406 is directly pointing towards the required positive charge which can be realised by

arginine (WO 99/00406 page 12, line 13ff).

The C-terminal arginine is also of crucial importance for the activity in the naturally occurring
'C5a. The agonistic potency is reduced by a factor 10 to 1000, depending on the used assay
system, wheh this arginine is cleaved off by carboxypeptidases (C5a-desArg) (Gerard und
Gerard 1994 Annual Reviews in Immunology 12: 775-808).
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The citrulline containin eptide 45 is by
It is apparentmhaythp apior @gt B AL- s%ampv@& ﬂqqab%ednmsﬁt‘f?aa&é%??a Jeptidic and
peptldopm%e{lc b%% Iicggrllds Wi n&e%%th?"i‘rqmgﬁ&y activity (ICso < 200 nM). This charge is

realized usually by arginine.

stresse

The problem underlying the present application is the provision of C5aR antagonists. Another
problem underlying the present invention is the provision of drugs, that can be used for the
treatment of diseases, in which the C5a receptor is involved in a causal, indirect or symptomatic

manner.



whi ch a value for binding and the antagonistic
activity is reported in WO 03/033528. In a review of
Mori kis and Lanbris (2002 Bi ochem cal Society
Transactions 30: 1026-1036) fThe inportance of the
arginine for the affinity of agonists and antagonists
In a firgt @spelobofibe investipe the preblent is sglyed by atcomponpd prefgrablha £5a receptor
t.he ior.art.requires a Ctermnal |ocalized positive
antago‘ﬁ#a\”ﬁé ﬂ?eoﬁoﬂﬂwa sg?“(?{ué%d pepti doni metic C5a |igands
with noteworthy inhibitory activity (1C50 < 200 nM.
This charge is eal i.zed usua argj.ni ne. The
probl em unde)(l1yr§&2rﬁé§m@'ﬁ&é${6ﬁ% onlis the
provi sion of C5aR antjagoni sts. Anot her prgbl em
underlying the presenft_invention is i Misi on of
drugs, that can be used for the treatnent of
di seases, in which the Csa receptor is involved in a
causal, indirect or synptomatic manner. 7 In a first
aspect of the invention the problemis solved by a
,wheregﬁrrpound, preferably a Cha receptor antagonist, wth
the followi ng structure: X1-X2-X3 - X4- X5-X6- X7
whereby (1) X1 is a radical having a mass of about

s 2R SRR oYt A S PORES DO tten fom
group i%?ﬁ@%RS_-FRS-fq@R-SS@G_)-G%-, I_R(SFE)GO-,, HQSS(_D&-RB;-@)-SO% R5-N(R6)-
RN o R B B BT o ceco-

in whiﬂflﬁsF%ﬂkﬂg gmmm( %cfirﬁégaﬁ@nﬂy 20 dhBSerdfr ¥ RhE grRp E}S/{riibﬁsing H, F,

roxy, alkyl, substituted al kyl, cyc )
hydroxg,ubkkiyl, t substitutedcallpl, leytloatkat, esubstitated) gyoiqgﬂgtl,i hetexogyclyl, substituted

het er oc [, aryvl alkyl bstitu . I , .
nerocyEe FRUT, o BHARL BBy Sk B, B bl sosied
heteroa@ﬂ%hcyl?%ﬁﬂuiédta%?l, f%!k\de', alkkyalkyl pdubetitytddkalkoxyalkyl, aryloxyalkyl and

_substituted al koxyal kyl, aryl oxyal kyl and substituted
substituted arykaxarlyl,, X2 is a radical that nminmics the biologic

bi ndi ng characteristics of a phenyl al anine unit, X3

and X4 individually and i ndependently are a spacer,

X2 is awhdicglattrienispie diolbgic pirefisy chiracteristicecf & phenytabaniieeunit,
group conprising am no acids, amno acid anal ogs and
amno acid derivates, X5 is a radical that mmcs the
' ivi ' S the spacer is preferably
X3 an@y(;} gﬁc‘é %’c#ﬁg{l‘gnalﬁlge&g?ﬁeﬁ%ﬁw abd @Ssfaberd whereby .p . p. y
selected from the group comprising amino acids, amino acid analogs and amino acid derivates,

X5 is a radical that mimics the biologic binding characteristics of a cyclohexylalanine or

homoleucine unit,

X6 is a radical that mimics the biologic binding characteristics of a tryptophane unit,

X7 is a radical that mimics the biologic binding characteristics of a norleucine or phenylalanine

unit,

a chemical bond is formed between X3 and X7, and



honol eucine unit, X6 is a radical that mmcs the
bi ol ogi ¢ binding characteristics of a tryptophane
unit, X7 is a radical that m mcs the biologic binding
characteristics of a norleud ne or phenyl al ani ne
unit, a chemcal bond is fornmed between X3 and X7, an
the line8$—tih dotrule ¢I)-indioaté cchdsmical bdrids; wherehy thec¢hemiiead ibopd h@:gwdually and

bond i ndi vi.dual |

wh hy th
indeperlppHy, b dféllffclt‘{;p oS cihe BT POMPEEE i oNafaE rggihs iopie bonds and

Se}ablP e dsondNd a ElRedicdlndvieadonosiSpreferably the
coordmé\‘ﬁye?te)@r%b% er a ry tahe)bbond Is a chem cal_ bond_ a

chemicatthoad [y ebmchtﬂlgctﬁdﬁomdh@gnogmcom@ﬁgmgm %Ws{;@p@lg@g gonds, ether

t ou, ri s o) di sul fide
bonds, %‘Eﬂ‘?@f lﬂ@?‘%epx'%ﬁ%?gﬁs a?c’w?rg'g’toﬁléa%%bebo § oxi me bonds and
am notri azi ne bonds. I n an enbodi ment X3 and X7 are
i ndividually an am no acid, am no acid apal og, or _am n

In an embodimed'eN3\ﬂ@dl Xt arevindividwally g8 agneereeid) amBoRcL puples oygmmo acid
it o AL AT 0 Sl 88 cion o

e 1nol e

least ofi¢ Qndn@@' B d)@iﬁ'd:ﬁl A7d antl nehe pBibeivs |fxbr K3 emtleN7f ammrtdlmedually and
group conprising the C termnus, Q(SnNterm ﬁ}f} d th
mdepertdlqetly iselepled t from tHE dowh SpmpEsing Hbe L teaninus, fhe gxﬁmnus and the

dical wth a nmass of about 1-300,
respectwﬁgfd%bﬁgﬁea lélglacfas preferably selected fromthe

group conprising R5, R5-CO-, R5-N(R6)-CO, R5-0OCO-,
R5- SC2- R5- N( R6) - C( NH) - vvhereby R5 and R6 are

1 n g B e S AREE BUET oL Ko PR Lokl B 0 et Woreaby
selectecﬁ%ﬁ tﬁélg?&pcx&hﬁﬁélhg/lks hyes-exng RELN{R 6)- @@Qsmsaceal R5-S0;-, RS-

teroc aryl and substituted aryl ; gﬁa
N(R6)- Cﬂde, d\tlmtdby Rahd RE @mmmuaylymdan@ﬂpﬁm@ﬂaﬁhste Qgn the group

compn§1ﬁgi dg%lyi/y sgmﬁ{%ﬁdd %gﬂ %{&Il&a l sf Pst te Ingy%%]algflle hetferocyclyl

substmﬁEd Hetex%c?cﬁ?l' ¥R hNEsustifited ailgléﬂ ogon t her eof In an
nbodi nent” X2,” X5, X6 and X7 i ndi vi dual |y and

[ ndependent Iy have the followi ng structure: Rl -X-R2
X2 ancﬁ X6 are individually and independently an aromatic amino acid, a derivative or an

analogon thereof;

X5 and X7 are individually and independently a hydrophobic amino acid, a derivative or an

analogon thereof.

In an embodiment X2, X5, X6 and X7 individually and independently have the following

structure:
R1—)I(—R2
R3 (1ID),

wherein

Xis C(R4) or N,




R3 (I111), wherein Xis C(R4) or NN 9 Rl is optionally

present and if present then Rl is a radical, that is

selected fromthe group conprising >N RIB,

>C(R1B) (R1D) and >0, whereby RIBand RIDare

i ndividually and independently selected fromthe

group conprising H, alkyl, subst i tuted al kyl,

: e

R1 is SYEbARL Shisem SHBSE ALACEGL P IHhaEBIRNEI K rom the group
comprihieige?Nd?.yB,, >CERIBYRID) eaddh?eﬁ);emdmrebly RéBydral RYD, are individually and

indepeRgiaignpaloatasl Aim ke Bous amstia1gy Hor ik gndroiad kY seycloalkyl,
substltﬁ’t%& Qltoaltkﬂp rheﬁgo%ﬁlyq El?&'tl@éél Bgtgfogy@];l SeJé‘)?F ts@s’\iglﬁtgﬁna}ﬁeheteroaryl

rrsin

substltuf@i N-hemroa}ﬂq allalkyB( Sstitut&H? arylatil? Ceyclodlkidakkytl and  substituted
) ‘i‘?’cgﬁ# R4 is a radical, whereby the radical is selected
cycloa ¥he group conprising H, F, CH3, CF3, alkyl and
substituted al kyl; the binding of structure (I11) to
the noieties X1 and X3, X4 and X6, X5 and X7, and X6

and X3 is preferably carried out via Rl and R2; for
R2 is opfiongily prgsenk@nd mulﬁn@sw thanR? ivie padiend Ahatyis seleqted fom the group

comprgf B8y P P8 hod R FraThr BGCoNor TRy yR(OID, >CH

>CH,COYb<THF niidsCay;yl , heteroaryl, substituted heter oaryl
aryl al kyl , subst i tuted aryl aI kyl, heteroaryl al kyl,

substituted heteroarylal kyl, al kyl oxy-al kyl,

. Vi J kvl
R4 is azﬂdggtﬁll Hljl%geg %{ﬁddﬁ’&x ;/sag&lf/écé#ed i?{)(ﬁ‘ﬁﬁlé) g6ub c%lrff)?lsmé H, F, CHj, CF;, alkyl
and sulstikytedalicyhet er ocycl yl, substituted

alkyloxy-heterocyclyl, al kyl oxy-aryl, substituted

al kyl oxy-aryl, al kyl oxy-heteroaryl, substituted

the bmaﬂngxdf@wﬁhl%t gnrﬂv’ the mAbesl X hihRg ﬁskm and%9)3t4 tad K9, and X6 and X3

hi o- al al kyl thi o-cycl oal kyl and 'substi tut ed
lsprefeaablylc@mnedouywlaéﬁlm ;and for X5 and for X7
i ndividually and i ndependent ly R3 is a radical,
wher eby the radical conprises an aliphatic or

for X2 ah@ fRtX6 indi deal Behdin@dRuaditly RS isS£tRAIQL tlﬁ WhidHOthe rftfical comprises
gr oup conpr|3|ng al kyl,  substituted alk

an aroragtiq greuRyANd is selseted diosm they g10yR| RYIPrisingt wb@ybstgwted aryl, heteroaryl,
substlttﬁb'#’z El%égéf%?} %@{ ?leééLﬁ)s ﬁ%r ya?}l'lgﬁt&%”t ;?ngtgnl-owlﬂkyl, substituted
heteroasylbkkiyl, t akghbxg@tkyfll lsgabstltutedt elkyboxylalk{y | alkglokgcylodledl, substituted
alkyloxgr)e/ctcxec ﬁq%, ilquxy-huy grgg)?cll ls%lbléty tuted l{aﬁ(yﬁoxyuhe:terocyclyl alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, alkylthio-alkyl,
substituted alkylthio-alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl; and

for X5 and for X7 individually and independently R3 is a radical, whereby the radical comprises
an aliphatic or aromatic group and preferably is seletected from the group comprising alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl, substituted cycloalkylalkyl,
heterocyclylalkyl, substituted heterocyclylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl,
alkyloxy-cycloalkyl, substituted alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted



het erocycl yl al kyl , substituted heterocyclylal kyl,

al kyl oxy-al kyl, substituted al kyl oxy-al kyl,

al kyl oxy-cycl oal kyl, substituted al kyl oxy- cycloalkyl
al kyl oxy- heterocycl yl, subst tuted 10

al kyl oxy- heterocycl yl, al kyl ox aryl substit
alkyloxatheptrosyeldr glkyloxyiagilosybstiited y-agdbéwmf/g@terwyl substituted

k h al st i
alkylo iYL SRR ol sfieied) %L‘ﬁ oSk B cyelogion and
substittbd ki 1thio- ogzybhkkgl kyl. In a preferred enbodi ment a ring
is fornmed under participation of R3 and R4. In an
enbodi ment, for X2 and for X6 individually and
[ ndependently R3 is selected fromthe group

Ina pré;fgrg‘gc{ Abo eré]@@lgir;'bfﬁ rsexyﬁﬁéd %i arHE’i%BﬁJ)n ofRNEYd R4.

yl met hyl , substituted
1 1- di phenyl et hyl , napht hyI net hyl , subst ituted

i an QERDUATEYS sl R O 4 Sy g i sl om i

group E’@rﬁ H§lﬂ$ ?ﬂ&hﬂe Sibstiruted éﬁ!}# %éﬂz?ﬁ tspdtituted ehilut Glddlphenylrnethyl

. azo i ndol yl net hyl and substi t uted
substrtmtndi ol dedtehylmethl)d mﬂpbthbkmﬁthrﬂntsub$t5ute¢(5ng:|h@hyfl@pthx1; thienylmethyl,

il PR | BB  AAGFAEY S it

1m1daz§dr§3th?]¥ shiRdtted imidadosflinkethy dnddylekthyt yad sublskiydted mdolylmethyl
C7-cycl oal kyl met hyl, substituted

C5- Cr- cycl oal kyl met hyl , cycl oal kyl et hyl, substituted

In an e%@r@rﬁe%& ﬁ% [35 ttfﬁpf()fl 1{1%1%}}&?1% ly tﬁlﬂg ﬁg(f‘%eﬁk&%]hy I%Sr éspseerl&cted from the

group Pérapriding C3F®5-budyl hﬂubsﬁthtxtﬂ CJ a6 chdizyd) §25-rﬁ§’t ¢153cllqa1kyl substituted C5-C7-

cycloalkiha Gt GaclPHHIACRAL nos e ShERaP RE iRyl cycloalkylethyl,
substltét%hecéa‘éyl fkryger{‘l;r}tlhe Pﬂz?fl*p SOt NBertZy], aGfHerlethyl, naphthylmethyl,

0 anoy ’benzoyl, fluoronet hyl car bon [, . .
thlenyldldtlh)d,o r oprepényll,.ca rlhopnyy],, P hmnlgylt.hlqpﬂwi,ar br@nsiazolyimeﬂwl substituted

1m1dazﬁ§%( bgﬁ#b@gﬁeﬁ'@%%f S%‘éﬁ%ﬁ @‘%i?’lghe;}}i‘yl 2, 6- di oxo-

hexahydro pyri m di ne-4-carbonyl and net hyl -sul fonyl .
In an enbodinent X2 is a derivative of an am no acid
that is selected fromthe group conprising
In an gbediment Kilri, SEcier JSAT8- 15 &AGUIL FAIRPIENE H, scetyl, propanoyl, butanoyl

vranf| SUSGTRANIEHAT ol HOERBRIT i P, et

oxycarﬁoﬁj‘ll OFha{}&éJamladcarbolnyl Imethplhaginatabomd, 2henyl-sulfony1 2,6-dioxo-

t hi enyl al.ani ne hi eny ne 3, 3-di phenyl al ani ne,
hexahydje-pyripdding- F'SF;&{‘IS’BM]; ‘h‘a{'?ﬁ 98l and each respective

derivatives thereof; or X2 and X1 taken together are
PhCH2CH2CO- or PhCH2-; 11

In an embodiment X2 is a derivative of an amino acid that is selected from the group comprising
phenylalanine, 2-fluoro-phenylalanine, 3-fluoro-phenylalanine, 4-fluoro-phenylalanine, 2-
chlorophenylalanine, 3-chlorophenylalanine, ~4-chlorophenylalanine, 1-naphtylalanine, 2-
thienylalanine, 3-thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and each

respective derivatives thereof;

or X2 and X1 taken together are PhCH,CH,CO- or PhCHa-;



X6 is a derivative of an amno acid, that is selected
fromthe group conprising tryptophane, phenylal ani ne,
tyrosi ne, histidine, 1-naphtylal anine,
benzot hi enyl al ani ne, 2-am ndilndan-2- carboxylic acid,
2-t hi enyl al ani ne, 3-thi enyl al ani ne, .

X6 is a AefivativeoeDareaylind acidnthat 3s s¢lecsed froph dey group fomerising tryptophane,

4-f | uor o- phenyl al.ani ne, 2-chl or ophenyl al anj . 0y
phenylalgntogy GYBSHEny FsHSRPn Q,-ﬁ%%t@fﬁhwsp %W??‘gl}e Jlelifing, ,2-aminoindan-2
carboxyli&S PR, vg-tﬁf%hf(m%mé?s 3-h8680ilaniXs, | S-fuciephymtlaluginef 3-fluoro-

an amno acid that is seletected fromthe

| roup .
phenylaleoiney i $i-flupropheydalaniary| atchinraphenylajanines h ﬁghlewémﬁé?lanme, 4-

D-h ~cyclohexyl.al anin honwl euci ne, D
chloroplpy AR 14 pebtics S biflur BROE
oct ahydr oi ndol - 2- carboxyl i c acid, . . . :
x5 is & dihilibe B hthAbaniBCHANds aAed i dtel gRkubYedmprising D-
thereof; and X7 is a derivative of an amino acid that .
cyclohexyalanine; e Br-extidhenyigiysinegr Rrhomorgyclobexyjalaninga| Promoleucine, D-

. nhar ci ne - | euci ne ucine, .. I ' /al. i .
epsendBod 5B LA U O PR B9 A B o
respectiVE4dHARVEEtheRbE:WhE! YCi ne, propar gyl gl yci ne, _

cycl ohexyl gl yci ne, cycl ohexyl al ani ne, phenyl al ani ne,

tyrosi ne, tryptophane, histidine, 1-naphtylalanine,,. .
X7 is a2ddrhiating lofilamnamimo &id tthdteis seletestidnfromnther gropp compaising norvaline,

norleuciger. \é%iélgﬁﬁgg,g Elﬁgpé i%)?g.%gqse?ﬁ%dﬂe;mntptgé Ie, %&g{ér e(ﬁ%), cysteine(Et),
cysteinef ) UiletHidrine, éﬂﬁ@%]gcgﬁe,t ﬁk@p?ﬂ%ﬁ(@ﬂyo’iﬁ, Whtlohéyylglypiney eytdohexylalanine,

group is seletec fromthe group conprisjing hydroxy, .
phenylalasing, dmobigantruptopbanser hisiding, dapaphialaningn; i%zsblenﬁafmne, 3-

. ubstituted ] hdine, pyridyl and carboxyl.
thlenylafaﬁmg aglélch%?ggépg%Paé?#%gﬁepﬁvem ion the problemis
sol ved by a conpound, preferably a C5a receptor .
In an ebbdigrnt 31, albor K¢ dohepriseldnevirnmomst groupsuthat inkproxe-wkger solubility,
-X4 X5-X6 X7 (1) , whereby Xil- d. X5- X7 are defined:
whereby fheeigh SRARGUONIHOTRE SIS SSLEfRetid SRR i BRoLB OT PR hydroxy,
keto, cdrﬁm%nﬁéi&,l the0 uréh, RAfambed, | 4mnifd] Sdbsafitch amiiRy, €anidigo, pyridyl and
cyclic amno’acid 1s seletected fromthe group
carboxyt.onpri sing proline, pipecolinic acid, _
azeti di ne-2-carboxylic acid, tetrahydroisochinoline-
3-carboxylic acid, tetrahydroisochinoline-I-carboxylic
aci d, octahydroi ndol e- 2-carboxylic acid,
In a sedor@ZaspbEtCycihe-ihdention] the grabilem?isCsolvuaxyy iaccomspautind, preferably a CSa
4- phenyl - pyrrol i di ne-2-carboxylic acid, cis-Hyp and
receptor aripgpnigihavingdhofllaspe sWeCHSn- cyclic amino acid is

sel ected fromthe group conpri sing

X1—X2—-X3—X4—X5-X6—X7—

)

, whereby X1-X3 and X5-X7 are defined in accordance with the first aspect and whereby



Ser, dn, Asn, Cys(QR2CH2CH2CONH2), Arg,

Hy p( COCH2 OCH2 CH2 OCH2 CH2 OCH3)

Hyp(‘CONH CH2CH( OH) - CH2OH) and respective derivatives

t hereof and respective anal olg?s t hereof; and the Iines

- in formula (1) indicate chem cal bonds wher eby th
X4 is achidin ot npwRyclicsamingiagid yderepyhel cyqlm@ﬁ el Welete“ed from the
group Cfs)gwﬁgitng (_méhr? o&gglgrgl Ilégxgg %Bgfdhgé ﬁ‘%ax%x @E%d thGQ?ydrmsochmohne-

-calrbofafllﬁic g¢iapleytahdoizectindlBiedl -clrbokyd il admhm:bteélydramdoée -2- ca.rboxyhc acid,

ittt chem cal e 1S B Sond SebeCet O
and trafi: ﬁﬁé’t A gglﬁereb %@ﬁ&ﬁ@ﬁ?clf&%ﬂio £1d [EstRpdSfraRtthe group comprising

ne bonds. In an enbodi ment the am no aci
Ser, Glﬁpr AsaNt Cys@sCHECHsCON R ahtgg sHyp(ﬂCw[-IfQ@rh@Hé)CHzCHzOCHa)

TN RN T ————

boxylic acid, tetrahydr0|soch|nollne | - carboxylic
there(’fg%ﬁd oct ahydr0| ndol e- 2- car boxylic acid, 1-

aza- blcyclo [3.3.0]-octane- 2- carboxyllc aci d,

the lmeg;—ﬁrt; ?(ng aP @M&é o X ﬁll Pek?glll d?he’ﬁ%ér)]al gﬁ_ﬁ& }j‘ 1nd1v dually and

mdeper?é@nﬂly‘f’ séleéié‘d freal 'dh)é %r&lfp %ﬁMﬂgJC@Qleﬁt bbiiis, lonicedigls bad coordmatwe
fromth efgrou mpr i si nge phenyl al ani ne,
m

bonds, whetebympoe tabhyﬂhmbgnd isea cBemicalobandpndppes gﬁfepﬂb’ly the chemical bond

oL 0y Rhen n alanicne, bond
s o, RS URD M AR ool 412 M S SRE bonds, et boncs
thioethdr-boandl toxiraé Bondiand Amikditigziyd bémisi ne, 3-t hi enyl al ani ne,
3,3-dipheny|aranine, tyrosi ne, tryptophane, histidine
and respective derivatives thereof; or X2 and Xl

51%% g in8' 4ci %}'@&E%@Cw @g@e bifGeletted from the grou
In an éerl va%%vglteg%ﬁlgﬁ agcrerIFE acidt a?@i rgt gd efrom rﬁm group
comprighg® uprohﬁerp pipetolinit racpd,o pteaidh),e-}parbnyj'lm anidndetrahydroisochinoline-3-

carbox:f;yr OS# HEts ﬂ&dﬁl%lm%—_ln%ﬁkal | ggt'ala%c}rglgg%er}carbmgfhc acid, 1-

a-bxcgcly‘[ I-cﬂ:'tzﬁx@'-ﬁ@arbé’xﬂﬁ' &W'@bl%ﬂyﬂ%grrohdmea -carboxylic acid, Hyp, Ser,
pheny al ani'ne, 3-fluoro phenyl al ani ne,

Gln, Ash, ﬂys(ﬁzﬁ}hﬁéh@DMPéﬂlanéAIQ chl or ophenyl al ani ne,
3-chl orophenyl al ani ne, 4- chl orophenyl al.ani ne and
respective derivatives thereof; X5 is a derivative of
In an eRBodikidn® X2Gb € deAddtiveof salaatieacil I'tlQamlsI $edecggdofisgim the group comprising

conprising D- cyc| ohexyl al ani ne c] ohex
phenyl@amqgm-%ﬁgpmmb@yywbﬂlm%e @%@ﬁ%\?@da apige, pf Hu%rc}/ phenylalanine, 2-
chlorop%%ﬁél%iaﬁﬁm%? n cfhl(g'gﬁ &%!(13%3 él E@achlgrophenylalamne 1-naphtylalanine, 2-

ﬂnenylZlﬁﬂiﬁEh%G tHR:IgMMhaI 3(8-diphermyialanias,p dgtosine, deyptophangedistidine and
thereof; a
respective derlvatlvesr%hereof

or X2 and X1 taken together are PhCH,CH,CO- or PhCH,-;

X6 is a derivative of an amino acid that is selected from the group comprising tryptophane,
phenylalanine, tyrosine, histidine, 1-naphtylalanine, benzothienylalanine, 2-aminoindane-2-

carboxylic acid, 2-thienylalanine, 3-thienylalanine, 2-fluoro-phenylalanine,  3-fluoro-



X7 is a derivative of an amno acid that is selected

fromthe group conprising norvaline, norleucine,

hono- | euci ne, | euci ne, isoIeTgine, Val i ne, cysteine,

cystei ne(Me), cysteine(Et) ystei ne(Pr), nethionine,

-al |yl gl yci ne, propargngIyC|n cyclohexylg
phenylalgninehedylugra:phenylalaning ny4-ahlgranbenylebpise; nd -chYorO&enylalamne 4-

°h1°r°p%‘ %{ﬂg%?%ﬁ%ﬁ%hg&l‘% Jé?% enegﬁlg‘{}é# ﬁleaglnger especti ve

derivatives thereof. In a th| rd aspect of the

X5 is |d\VRAvhGWE tofeadr #RInBMatid 8k VRd sél¥ctéd clasmotizd group comprising D-
preferably a Coa receptor _antagonist, having the
cyclohgxyldlaning g Rcyelehemdslysine.xoDxpmercydo beety}@?mune 1 B-hppoleucine, D-

s UE SR BRI SR80S IBER Wiy i

andres%ﬁbti%fdbﬁﬁatwedth&wfgmd X3 has the follow ng structure
XXR2 1 R3 1 Y (IV), wherein 14 X is C(R4) or
N, Rl is optionally present and if Rl is present then
X7 is RI deriyative gtlianaaminoi adid jthatsis| selectad froanthengraypotgmprising norvaline,

s P05 g A St S, e

cystemé('PQ)’nrhé"tﬁloﬁfrféu'ﬁllgl@m@m@ lpfkﬁaal'ﬁylgllykhib,, cyeldlkilgliictt, @ydyhexylalanine,
cycl oal kyl stituted cycl oal kﬁ-@'gphet erocycl

I
phenylalamise, t (resing ettomsenhans| | higtidipe, tylal aé‘h“ea':lr thienylalanine, 3-
| roaryl, aryl akyl,
ﬂ“enylé’%@%??%?%8“&‘?3F‘%f’”ﬁtf*‘egcycf"% kyl al kyl and substituted
cycloal kylalkyl; R2 is optionally present and if R2 is
s %zggtogaaﬁsaw hotAiotitel Sy LB Tl

= gé:h@ Ra:aCF2;, R4 is a rad| cal wher eby
antago %_Igav1 cal Iect ed fromthe group conprising H,

F CF3, al kyI and

X1—X2—X3—X4—X5 —X6—X7—|

M

, Whereby XI;XZ and X4-X7 are defined in accordance with the first and/or the second aspect of

the present invention and whereby

X3 has the following structure

R1—X—R2

Y ),

wherein



substituted al kyl; the binding of structure (IV) to
the noieties X2 and X4 preferably takes place via Rl
and R2; R3 is a radical, whereby the radical is
sel ected fromthe group conpitsing H al kyl,
substituted alkyl, cycloal kyl, substituted
cycl oal kyl, heterocyclyl, substituted heterocyclyl,

. substi t ut ed aryl, heteroaryl, substituted

Xis C(E“‘yé?%lar yl, cycloal kyl al kyl, substituted

cycloalkylalkyl heterocyclylalkyl substituted

het erocycl yl al kyl , .aryl al kyl , substltuted aryl al ky
R1 is optdenally preaey sad i R4 AsipEesens thaniR bis Fadisaloahigh i t@}qcted\fm@ the group

q
comp Xy, RGNS 6! Y8670 IR 1 Spviuly
indeperdetBy - selecf.bd froft the §r&p cofiprising CHN-alkyl, sﬁEﬂN(té(cB)alk)dn @ycloalkyl,

. N(,YB1) (YB2) 15 ereby YB, YB
substiof iR YAIGRTRY }%FR?W%@E@FF&F@W@I Rt rapsebtle@in %’gﬁt‘%dg?‘r&h gheteroaryl,
H, u yl yl

substlttfsiﬁﬁggth!l:t?tc{&gyé cy atkg’* 3 ysﬁHQ eﬂte&er toaggalsér cycszlgglﬁkb'ﬁﬂi (?nd substituted
cycloalkgataylicycl yl , aryl, substituted aryl, heteroaryl,

substituted heteroaryl, aryl akyl , substituted

aryl al kyl, cycl oal kyl al kyl and substituted

cycl oal kyl al kyl. In an enbodi nent R3 is a radica

R2 is opﬁbmtyqﬁesfehoaﬁd tfqu;rsqﬂ@seﬁpm@hm 3G faEichlthat RisBMekted from the group

but yi b dyY t |1 t d
comprifng YUrD, EeSenBOnraid (H e B O X, SO0 TR

group conprising -N(YB)-, -0-, -S and -S-S-, and YB
is preferably defined in accordance with the third
R4 is aaagieal] wherebgnherddiwl isegelecd frsmahel @foupatomieisiife HNF, CF3, alkyl and
., anj acid selected fromthe group conprising
mﬁ“““ﬁ%%&gY%Janine, 2-f 1 uor o- phenyl al ani ne,
3-fl uoro- phenyl al ani ne, 4-fl uoro-phenyl al ani ne, - 2-
chl or ophenyl al ani ne, 3-chl orophenyl al ani ne,
the binding bf strusture IV )atb sl meicties K2Aphd W4apraferabdy takes place via R1 and R2;
t hi enyl al ani ne, 3-thienyl al ani ne, 3, 3-di phenyl al ani ne,
tyrosi ne, tryptophane, histidine and respective
R3is ad'ﬁdleaWh¥féByttH@fanﬁlfal i0deletledPfiOm Ke gh (ﬁ{ﬁ%fﬁﬁﬁﬁiéﬁﬁr alRYE substituted
CH2CH2CO- or PhCH2-; X6 is a derivative an am no
alkyl caélpalkybmubttwed cretpaliyl, @pt@myeldhmubstttntgdthesqmqypb&r@yl substituted

RO SAbRSkd | SRSt el ki1 2 Ribs " Bfpalicylalicy,
heteroc?clyh.ilqm,y éﬁbmteﬂa‘etao‘tfwﬁﬁﬂ(b’@aﬁﬂhlkﬂ substituted arylalkyl, heteroarylalkyl

2- Tl uaoro-phen Ialanlne 3-fl uoro-
and substituted heteroaryl

Y is optionally present and if Y is present then Y is a radical that is selected from the group
comprising — N(YB)-, -O-, -S-, -S-S-, -CO-, -C=N-0-, -CO-N(YB)- and

| N\ ‘S'L
s‘TI

N(YB1)(YB2)



phenyl al ani ne, 4-fl uoro-phenyl al ani ne,

2-chl or ophenyl al ani ne, 3-chl orophenyl al ani ne, 4-

chl orophenyl al ani ne and respggtive derivatives
thereof; X5 is a derivative b an anino acid selected
fronrthe Proup conpri sing D-cycl ohexyl al ani ne

, wheretbchBhe gqnylcYﬁa arp- individually| s indepsngdsnily, selected from the group
compnsdraé]g Y d?lg rfbs&éﬁcaraglga;(%}?}%ik)g stibst tﬁfeﬁegiﬁwlkyl heterocyclyl,
subst1tu2ed’fli‘kb:y¢cya‘yﬂ)hefw,| ahissticuted aadl, rleaaemtyil v gubstianteds ddeteremryl, arylakyl,

ereof; and 16 X7 is a derjivativ m no acid
substitiged pieliyL ayeismLRHIEgH 300 SRS YO NGYAERT e
norl euci ne, hono-| euci ne, |eucine, |soleucrne,
valine, cysteine, cysteine(M), cysteine(Et),
In an emlmtienm(lP.’r Js a raditli seidcteel, frainl 'ghle%mnp remprising methyl, ethyl, propyl,
ngchrne cycl ohexyl gl yci ne,
bubdleveﬁ 8Rexyl al ani ne, phenyl al ani ne, tyrosine,
trypt hi sti di ne, 1-naphtyl al ani ne,
H3- t hifenyl al’gni ne, 3- thienyl al anine and respective
atives NJrereof. In an enbodi nent of any of the
firs third aspect of the present invention X3
s a tive jof an am no acid selected fromthe
group conprising al pha-am no-gl yci ne, al pha-bet a-
di am nopropi oni c acid (Dap),
Y is opﬁbrﬁlﬁr;ﬁé’&aﬁﬁmﬁ} & {k(}ﬁéﬂeﬁf thén ATisth ra@Rb) seleetad frdth ke group comprising
si ne onol ysi ne

4- NH2
—N(YB)z, £, r%- d(-8-$i MYBrlﬁyre%?rablpnd)@ﬁned gcgomdaace with the third aspect.
2-am no- 3-(3- piperidinyl)propionic acid, and the
amino acid is derivatized at the side chain. In a
fourth aspect of the invention the problemis solved
In an d@Yooahmaitpm risl,a Mrafaewatdf)anaaxﬁﬁm aciéselected faornatho rgrevp compnsmg

refer 0 he first to the four
phenyldlpee; HlteRa e | JubeT-aHeEerAG « FEuPEPRYiRnine, <2
A m { A@phtylal 2-
chloropﬁ&%}g%ﬁi&ﬁgﬁpr Fls'élh%ollo_llle ﬁlﬂﬁé ﬁkil}l&%kla&f(}ﬁi%&hﬁl Ha}:yl p tyd anine,
thienylabrhind, 7 3Bthienykddning, ed delphqrwhaéargn@upyr@@np,r Itgfprﬁ@hane histidine and

yl)2, CH2(heteroaryl), substituted
resPea%%%HV%}f‘g?ﬂfféﬂ%’,r substituted aryl and heteroaryl, CI
and C2 are individually and i ndependently

sel ected. fromthe group conpri sing al kyl and

substituted al kyl rebé betwe&n C1 and C2
or X2 apg X loiaken Vgathﬁbars ‘P@gﬁrzggz hCHy-;

X6 is la derivative of an amino acid selected from the group comprising tryptophane,
phenylalanine, tyrosine, histidine, 1-naphtylalanine, benzothienylalanine, 2-aminoindane-2-
carboxylic acid, 2-thienylalanine, 3-thienylalanine, 2-fluoro-phenylalanine, -3-fluoro-
‘phenylalanine, 4-fluoro-phenylalanine, 2-chlorophenylalanine, 3-chlorophenylalanine, 4-

chlorophenylalanine and respective derivatives thereof;

X5 is a derivative of an amino acid selected from the group comprising D-cyclohexylalanine, D-
cyclohexylglycine, D-homo-cyclohexylalanine, —D-homoleucine, D-cysteine(tBu), D-
cysteine(iPr), octahydroindole-2-carboxylic acid, 2-methyl-D-phenylalanine and respective

derivatives thereof, and



Dis selected fromthe group conprising alkyl,
cycl oal kyl, CH2(cycl oal kyl), CH2CH2(cycl oal kyl ),
CH2Ph(2-Me) and CH2-S-al kyl, E is selected fromthe
group conprising CH(aryl), léubstituted CH2(aryl) and
CH2(heteroaryl), F is selected fromthe group

X7 is aderipativel ofjarahikiro, acﬁd—lﬁel&ted kgl theHBoRP comptsingmpralimsinorleucine,

homo-le@CHp@ngllil@,ﬁ:gx{e?“%gex nes e‘f%_%g ggzs??q}?n gmgg% C%PF@E)V cysteine(Pr),

( cHexy e20, cyclohexylal
methlongrg:g) £ 1He ﬂo'ga{gll%lﬂe ( 4xp¥g§§frl) 2 nycly)c ohexylalanine,
phenylaaniheZ3 tymsmp; i trypﬂoplympr emmamnd lifiaphtylalenipe, e sEHienylalpnine, 3-

i s sel ected e oMp conprising CO and CHR2.
ﬂuenyl%%%f@%ﬂfﬁme%w sth%F }{‘Jhl s enbodi nent of the
conmpound accor di ng to the present invention as

depicted in formula ( ?@m can be linked to the noiet
In an endfodimentafrapyp ofithe firetee thgdtagpqqﬁ ef themeesent memv@ﬁtX%ﬁ a derivative

of an g&m? ! fgcf sgfe&ﬁqﬁ x@ofﬁi t}geno lcglr E’f n@z alr@oéf'mhé g@c k8 alpha-beta—
dxam1ncfp@éiflbxﬁlca§éiQC(Ddb)l Salﬁﬁl—@ﬁtﬁd-didrﬂﬁbb&tyngrmm ((Dmlb'hr loﬂuthg'ze lysine,

NHEt NHAC is selected from ro
homolyompr Ple(HcNEIR - AT P (4 PigeriBPPRGFACTIe: 4 o, 2-amino-3-(3-

plpendlg_lﬁ%rggg%aycjf aci m@ﬁﬁ)ﬁlle aninb %cidis a%gtgbflgtythe itk ¢ E@i? o s

roup conprisin and et
sel ect ed fron1the group conpr|5|ng nethyl and CH2OH,

or if Cl1 and ar.e connected, the r
In a foutts gepest Of th% Tention dke Prnere s sgPet Pcb pmpgih brefefidly a Csa

Qxlgigc) af dhy §hhe-firsi2eHhObsAR aspebt of5the present
receptorse ect Sc} Prom tkg“cé?”ou onprl Si ﬁg CH2CH2i Pr, CHp2| Pr, P

inventiany havihg she foll@ihgystiuctuescy | |

@)

s <* #

F
O V),

, Whereby

A is selected from the group comprising H, NH2, NHalkyl, Nalkyl2, NHacyl and OH,



CH2CH2cycl ohexyl , CH2Ph(2-Me), CH2-S-tBu and
CH2-S-iPr, 19 Eis selected fromthe group conprising
CH2Ph, CH2Ph(2-Cl), CH2Ph(3-C), CH2Ph(4-d),
CH2Ph(2-F), CH2Ph(3-F), CH2PH(4-F), CH2i ndol yl,

CH2t hi enyl , CH2benzot hi enyl and. CHZ2napht Fis .
B is seleeleddrerd the @iowm 60%PHEIpS égﬁ%ﬁang),n%H( g,séh%,(hetemafyl)’ substituted

2 . - iPr, iPr, CH2-SEt,
CHz(a%@%‘%%@@@ﬁf%-&H and cycl ohexyl . 71 is
sel ected fromthe group conprising (CH2)nNH with n=1,
2, 3, 4, (CcH)3 O, Ph(4- N a . .
C1 and s (AR Y indaprnobasly SUGHER GFUP 1 OB HYmPriing ol and
itutel i iicol shtipRhIBFS 86nd E48e foemed,oup
Subsmu#:egrfaégsfl’s‘?lﬁég}é%%ﬁ&gﬁgg %EI%“HICn 033 i f?’ﬁ aspect of the
i nvention the problemis solved by a conpound,
. preferably a Cha receptor antagonist, wher th
D is cselpdethd ffor8 (We f BB ﬁ‘b}n%‘é%gt ARYL wi‘ie??‘@g\%& ,&Id"%,(cy.d"alkyl)’
CEPPREEMe)bhe cdistamegs of A B, Cand Din
CHZC}ta%t%cslﬁgaa@%ﬁéne epﬁlg%g&eet)i cally accessible conforner of
t he conpound and have the follow ng val ues: dl=5.1i.0A

cis sl o s R s AR e

radi cal, whereby the hydrophobic radical is selected

fromthe group conprising alkyl, cycloalkyl -
F is sehewérfwydlgnylgrom ycpmgmjng@dl@ﬂ,oéﬂ)lrs,-agcybn@HéCgZeS-Me, CH2CH=CH2,

indi vidual | nd, & n t o a
cr-Coph oSl PRI ERERE, CHoMbLRIDCRbferdt, 2
aromatic radical is aryl, and preferably the
het eroaromati c radical, i rQaryl . | n, e ' t
Z1 is sqicotedi Tomnthe grAMp Wlaaawp'ﬁg@ b aent) ¢ & F AR, (crap0,
f h 6 NG (3 Lky! ,
(2O s CERE RN SR CH B PpsTidhy it .
met hylthio-tert-butyl, indolyl, phenyl, naphtyl,
thi enyl, propen . propi pyl, .hydr.o en i ndo
23 s oplipsal ypiss BB 1 43 {<preRnLie if f PR LR oGy Gt gioUbtollprising CO and
CH2. conprising phenyl, substituted phenyl, naphthyl,

" thienyl, benzothienyl, hydroxyphenyl, indolyl, and
i m dazol yl; and

The individual moieties of this embodiment of the compound according to the present invention
as depicted in formula (V), can be linked to the moieties of the compounds according to the

present invention as of formula (I) as follows:

O

X1-X2 is
NH

X3 is Z1



Dis selected fromthe group conprising phenyl,
napht hyl, thienyl, thiazolyl, furanyl, hydroxyphenyl,
i ndolyl and imdazolyl. In a sixth aspect of the
i nvention the problemis sol dd by a conpound,
preferably a Coa receptor antagonist, having the
follow ng structure: 21 , whereby A/ B, Cand D
represent the C—alphachtons in am no acids, amno acid
anal ogs or ami ®2aci d|| derivatives, dl, d2, d3 and d4
represent the di s of A, B, Cand Din at |east
one energetically/accessible confornmer of the
. conpound anghqhavé the following values: dl =3,9 0,5
X4is A d2 =3,9°0,NNA d3 =9,0f 1,5 A d4=9,01,5 A
wher eby the am no aci ds whose al pha-atons are
represented by A §hd C, individually and
i ndependent|y haye a hydrophobi c ami no acid side chain
t hat conpri Sg$ al kyl -, cycl oal kyl ,
cycl oal kyl al kyl , \neterocyclyl, aryl, arylalkyl,
heteroaryl, heterparyl al kyl or nmethylthio-tert-butyl
X5is group, whereby)the am no aci ds whose al pha-atons are
represented by B and D, individually and
I ndependent |y hangfn aromatic or heteroaromatic am no
acid side chaint conprises an aryl, arylalkyl,
het eroaryl or hetefoarylal kyl group. In an enbodi nent
the am no i d wh pha-atomis represented by A,
X6is i S sel etect mthe~ group conprising C3-C6-al kyl,
nmet hyl t hi oet hyl , propenyl, propinyl, R5, nethyl-R5 and
ethyl - R5, whereby R5 igyg radical that is selected
fromthe group conprisphg C5-C7-cycl oal kyl, phenyl,
substituted phenyl dr oxyphenyl, indolyl,
i m dazol yl, napht thienyl; the am no acid whose
: al pha-atomis repfesentfed by B, is selected fromthe
and X7gs oup conprisindIR5, nethyl-R5 and et hyl -R5, whereby
R5 is a radical that is selected fromthe group
conprising phenyl, substituted phenyl, naphtyl,
t hi enyl, benzot hi enyl, hydroxyphenyl, indolyl and

In an et B SRR ¥f the fourth aspect A is selected from the group comprising H, NH2, NHEt,
NHAc, OH,

B is selected from the group comprising CH2Ph, CH2Ph(4-F), CH(Ph)2, CH2thienyl,
CHz2naphtyl, phenyl, Ph(4-F) and thienyl,

Cl is selected from the group comprising H and methyl, C2 is selected from the group
comprising methyl and CH20H, or if C1 and C2 are connected by a bond, the resulting structure
is selected from the group comprising ~(CH2)2-, —(CH2)3-, (CH2)4- and -CH2CH(OH)CH2-.

D is selected from the group comprising CH2CH2iPr, CH2iPr, cyclohexyl, CH2cyclohexyl,
CH2CH2cyclohexyl, CH2Ph(2-Me), CH2-S-tBu and CH2-S-iPr,



22 the amino acid whose al pha-atomis represented by .
C, is selected fromthe group conprising C3- C6-al kyl,
R5, nethyl-R5 and ethyl -R5, whereby R5 is a radical
that is selected fromthe grddp conpr|3|ng
C5- C7-cycl oal kyl, phenyl, 1-neth hen
E is sefectadt figin- thigegrohp cammsmgl CH&Blm.yC{Ia E(Z-Sﬁt BIH2Pa6# Gl H2Ph(4-C),

CH2Ph§iTFgC t(ﬂ?ﬁlld\@?’ts ﬁ&ﬂgg Fﬁ (213?@5 ﬁg, %[’fl?t&%gy vy e%o&hlenyl and

CH2nagtithly| - RS, wher eby R5 is aradical, that is selected
fromthe group conprising phenyl, naphthyl, thienyl,
t hi azol yl, furanyl, hydroxyphenyl, indolyl and

. i f hAY e P . o s
Fis sok B TERN Yo oo YA PRI (CHDB U T B oo o, i
CH2-S{Bt,0€H20H2 8 Mg OH2XTH=0H2, OF21CECH faal |cgdlblwcy$t ructure:

X1 X2 X3 X4 X5 X6 X7 X8 (ii) , where X1 is a radical
havi ng a mass of about 1-300 and vvhereby X1 is

: I : I c Ri i , R
Z1 is se&%@{gréxﬁ%e} Eﬁé@)%@%ﬁ{n%gbgiwﬁ WPy og“? 3l 3] @919¥80; CH2Ph(4-NH)
and CHR&-pipRGdingPand R5- N(R6) -, R5- N(R6) - CS-,
R5-N(R6) - C(NH) -, R5-CS-, R5-P(O OH, R5-B(CH)-,
R5-CH=N-O CH2-CO-, whereby R5 and R6 are individually
Z3is op'%ﬂiﬂallf" Eﬁﬁ@fﬁdﬁﬂi 1&'233?&%&& Ghéd AT HT@ctéH fi‘Hnﬁ’i th@gfﬂ% 'c%hﬁbﬁsmg CO
droxy, alkyl, substituted al kyl, cyc
and CHQubst ituted cycloal kyl, heterocyclyl, substitut ed
het er ocycl yl , arylalkyl substituted arylalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
acyl, substituted acyl, al koxy, al koxyal kyl,
In a fifif ld?ﬁetct Bf'tth@ FnventibR )&ié"’ﬁrgb’llem i¢ rsb{fv@& ﬁ?laWhﬁHHd ﬁﬂ@ﬁfa!bl)“ﬁ €%a receptor
aryl oxyal kyl, X2 radi cal m mcs
antagomtongﬂbjathek@DmDngd hmhaﬁllhxwmg stgectafe: a phenyl al ani ne
unit, X3 and X4 are individually and independently a
spacer, whereby the spacer is preferably selected
fromthe group conprifsj ng &iti no aBi ds, amino acid

anal ogs and am no acid 5 is a radical that
m m cs the biological /i ndi ng aracteristics of a
cycl ohexyl al ani ne or [ jonol euci git, 23 X6 is a
radi cal that m mcs bi ol ogi gal Di ndi ng
characteristics ofd4ffryptophane\unit, X7 is a radi cal
that m m cs the biol/ggi cal bindj characteristics of
a norl eucine or phenyl al anin [ C
d3
D

whereby dl, d2, d3 and d4 represent the distances of A, B, C and D in at least one energetically

accessible conformer of the compound and have the following values:

dl=51+104A



X8 is a radical, whereby the radical is optionally
present in structure Il, and if it is present, it is
selected fromthe group conprising H NH2, OH NH OH,
NH- Cal kyl, ami no, substitute@0am no, al koxy,
substituted al koxy, hydrazino, substituted hydrazino,

d2 amilfoety, Asubsti tuted am nooxy, alkyl, substituted
al kyl, cycl oal kyl, substituted cycl oal kyl,

d3 kaparoeyscAyl, substituted heterocyclyl, heteroaryl,
substituted heteroaryl, arylal kyl, substituted

d4 arg alikyR, aryl, substituted aryl, am no acid, am no
acid derivative and am no acid anal ogon; the
connecting lines - in fornula (l11) represent chem ca
bonds, whereby the chem cal bond is individually and
i ndependent|y selected fromthe group conprising

A and (f arec b videnr dnsl lepradaunie 18 PRiRBi diceh ks e hydrophobic
radlcalpg %e?neo?i@frs&qm ¥r ?_g:r i H@fﬁg%ﬁiyl RGRalIS],TheB20E cBA] £6F 8 heteroaryl;

group-co m’de “bonds,” di sul’fi'de
bonds, ether bonds, thloether bonds, oxi ne bonds and
B and ®TafkOindlvacdiially dndniédepehderaly eThoetatirdr %etbmaﬁomad:i madical, whereby

havi ng a nass of_ .about 300 t he rad
preferabhythg @mgxl%r@fll@eltléar ¥ ra&rh@ﬁ%ef?ﬁczﬂr?@iawgr al isheteroaryl.
R5-CO-, R5-N(R6)-CO, R5- C>CI> R5- SO2-,

RS- N N re erab

In an .emc})ogl%gg |C1Q‘ |5.Ir)1d %g elgge?({ dﬂx%ﬁ{r e{n% ] deﬁnc\%ﬂg}l %gle@f?a from the group

compri@ingu |Q33|GE6-FIl¢y$, k;wt Elz-c?blgyllkyl lsnialehkyilm&q'l alnkgthylthlo-tert butyl, indolyl,
cycl oa substifute cl pa

phenyls%ﬁmlt thicsiL. mEeRen PEQDIRY ylafdwwﬁenbglu'ag?lyg a%%wmémlyl

X2 and X6 are individually and independently an

5 is BQTEL oA TH0 S o RoBRb AL, Sl RS e, iy,

benzotlixehyldhw}bﬁh:b}rmmmﬂm&,m inddaelyilyatd ve or an anal ogon
" thereof. In an enbodi ment X2, X5, X6 and X7 have

i ndi vidually and |ndependentl the foll ow ng
D is selected ufrem ke mEroupk-qREprisingRy ¥1€ll]’ Iy ynaphfhert.e fyenyli ghiazolyl, furanyl,

hydrovﬁf;)g%réﬁlgﬁol?imﬁuﬂl& B}ll onal ly present and if RL is

I“Cal that is selected fromthe
group

In a sixth aspect of the invention the problem is solved by a compound, preferably a CS5a

receptor antagonist, having the following structure:

d2
d4

d3




conprising >N-R1B, >C(R1B) (R1D) and >0, whereby RI B
and RID are individually and independently sel ected
fromthe group conprising H, alkyl, substituted al kyl,
cycloal kyl, substituted cycBbal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,

, wherehgt eroaryl, substituted heteroaryl, arylal kyl,
substituted aryl al kyl, cycloal kyl al kyl and substituted
cycl oal kylalkyl; R2 is optionally present and if R2 is

A, B, @288 Tteprésent theaCaRfhh Gm$ &l SaiR0adid AR a8l UARlogs or amino acid

_conprising >C=0 >C=S, >S02, >S=0 >C=NH, >C=N-CN,

derivativegy OH), >B(OH), >CH2, >CH2CO, >CHF and >CF2; R4 is a
radi cal, whereby the radical is selected fromthe
group conprising H F, CH3, CF3, alkyl and
substituted al kyl; and the binding of structure (111)

d1, d2,1d0 ahbd4Fepredenethelistaitds SBA, B4Caind X atibastbfk ehergetidally accessible
X6 and X8 preferably takes place via Rl and R2; for

conformer of {he ¢ampovadiand ihayeithgifpoving valwg&pendent |y R3 is a
radi cal, whereby the radical conprises an aronatic

_ 2 8 and is selected fromthe group conprising aryl,
dl'ﬁlgﬁggfétuted aryl, heteroaryl, substituted heteroaryl,
aryl al kyl, substituted arylal kyl, heteroaryl al kyl,

d2 =3 oulip Kt uted heteroarylal kyl, al kyl oxy-al kyl,
substituted al kyl oxy-al kyl, al kyl oxy-cycl oal kyl ,
substituted al kyl oxy-cycl oal kyl ,

d3 =9,akky5 dxy- het er ocycl yl, substituted
al kyl oxy-heterocyclyl, alkyloxy-aryl, substituted
al kyl gxy-aryl, al kyl oxy-heteroaryl, substituted

d4=4%%¢%&53&y-heteroaryl, al kyl thi o-al kyl, substituted
al kyl t hi o-al kyl, al kyl thi o-cycl oal kyl and substituted
al kyl t hi o-cycl oal kyl; and 25 for X5 and for X7

whereby nttie \antinaldcidsawHosenslph®atbarst org 1epresanted bydAcaid C, individually and

. ereby the radical canprises, an .aljphatic, or

indeperlEgiie BRES  PafpPRRC AuPB asty 9o Ehaif By @imioghae plkvk oycloalkyl

cycloalRy1QNR1, HetERsdyRlyldardl, K¥ylalkyl UBREdatylt BSte@®atAlkyl or methylthio-tert-butyl
cycl 6al kyl, "substitut’ed ctycl oal Kyl , heterocyclyl,

group, substituted heterocyclyl, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, arylal kyl,
substituted arylal kyl, heteroarylal kyl, substituted

wherebhethe f&ﬂh&|a@idSYWhoséyakJﬁ@hiéhisaérEYﬂeEreﬁéihéd ibiyuBeghd D, individually and
het erocycl yl al kyl,  substjtut ed

i cycl oal kyl al kyl , I .su . )

mdeperh%tltéy BavecayATamajie or Apteyqasimatia apino agithside chaie ghat comprises an aryl,
I : qh I -cycl oal kyl, substituted

arylalkgr ﬁ%%%%] ggfé%/tgrg y Kylaﬁq él)y/lf'oxy- het erocycl yl ,

substituted al kyl oxy-heterocyclyl, alkyloxy-aryl,
substituted al kyl oxy-aryl, al kyl oxy-heteroaryl,

substituted alky|oxy-heteroaryl, alkylthio-alkyl
In an cxbgdiment, thecpmming éich vhoss %ﬁ@}a,-ata%klﬁr?wr%@&?fc%& S feletpfied from the
group comprising C3-C6-alkyl, methylthioethyl, propenyl, propinyl, RS, methyl-R5 and ethyl-
R5, whereby RS is a radical that is selected from the group comprising C5-C7-cycloalkyl,
phenyl, substituted phenyl, hydroxyphenyl, indolyl, imidazolyl, naphtyl and thienyl;

the amino acid whose alpha-atom is represented by B, is selected from the group comprising RS,
methyl-R5 and ethyl-RS, whereby RS is a radical that is selected from the group comprising
phenyl, substituted phenyl, naphtyl, thienyl, benzothienyl, hydroxyphenyl, indolyl and

imidazolyl;



substituted al kyl thio-cycloal kyl. In an enbodi nent a
ring is formed using R3 and R4. I n an enbodi nent for
X2 and for X6 individually and i ndependently R3 is
sel ected fromthe group conp¥d sing phenyl
substituted phenyl, benzyl, substituted benzyl,

1, 1-di phenyl net hyl, substituted 1, 1-di phenyl net hyl,

g : t titute apht.hyl.net hwl . .
e PR HEEL ke BHER L SALIPEL LB St e group compisin -
Cé-alklyl IRy tohétiRylyR Sraiad wthyl-RSD sihietetil, 65 henz4aidal ey li$1ed1batéd from the group

j mdazal yl nethyl, substituted imdazolyl nethyl,
comprisigol-yiCretinialkehaphamyh t I-mathyitphenyd 3-methyd yhenyly 3gnethyl-phenyl and
S-tBu'%ﬂ’g‘)di ment for X5 and for X7 individually and

‘independently R3 is selected fromthe group

conprising C3-C5-al kyl, substituted C3-C5-al kyl,

C5- C7:cycl oal kyl, substituted C5-C7-, cycl oal kyl
the amge geid géeq PhA-atamy 1ﬁ>;q:gres:‘eg§§1t%ytla{1é(§elect%d from th% group comprising RS,

thylRS [ is QY I i .

e ey T ey SR Wi Yectod IR thé A comprising
phenylphaphghiybtthienyl, thipdolyly furatyhytydrostylphenyl) indolyy hnd ipnidpeiyll |

propi nyl, methylthioethyl, imdazolylnethyl,

substituted imdazolylnethyl, indolylnethyl and
In a sevefhtdspedtest the GbentioR tthy Igroﬂlé}n%‘ sSW@&"yl}/”@ :Egmg?ul?cﬁé)r%rably a C5a

the preceding aspects and nore particular

receptos aptagemistabpdng theffollowingmtmsane: | nvention X8 is
selected fromthe group conprising H OR and NRLR2,
whereby RI  and R2 are individually and i ndependently
sel ected f -+ X2 e)(@p-X4mXEHXE =X 2HXB. 18" V! .
cycl oal kyl and arylal kyl. In an enbodi nent of "t he
seventh aspect X1 is selected fromthe group

, wherebgnpri sing H, acetyl, propanoyl, butanoyl, benzoyl,
f 1 uor onet hyl car bonyl, difl uoronethyl carbonyl, phenyl,
26 oxycar bonyl, nethyl-oxycarbonyl, '

X1 is Phnal hé‘*fﬂxg%%ﬁﬁoﬁydboumﬁ%ﬁ'ain@mvﬂéfew &gl refél:a‘gyw kelected from the

, 6 AP r ony?

sul fonyl , - di oxo- hexahydr o- pyri m-di ne-4-ca
group e@rapmsing\R3-5 R¥6Ay) RSIN(RO)-COHoRF1@00-0R3-80,5 RENRG)-SO,-, RS-

N RSSO 35 880 8 NG UBIOHY s e

CH,-COgl wherkby \RI eid RO age HdviBudlly afd 88depRnddn® Sdlét&l HéRh the group
.conpri si ngh hydr oxy, keto, carboxani do, ether, urea

comprisiag ,HraFe, hyshioxyo, alkhs spbstitwed apikab, cyqjealkyldi sustituted cycloalkyl,
' C I ho . he .

L s YN p———

heteroapyl e fsabstithited ahéBmaryl £ @epl, osubstituagbnicsl, , alkaxy,n glkbhgialkyl, substituted

follow t I o XL X2 X3 X4 X5 X6 X7 X8 (i
alkoxyall(()yl, %‘Q'io%aliyf alljn% slflcbgtltute aryloxyalkyl, (1

X2 is a radical that mimics the biological binding characteristics of a phenylalanine unit,

X3 and X4 are individually and independently a spacer, whereby the spacer is preferably

selected from the group comprising amino acids, amino acid analogs and amino acid derivates,

X5 is a radical that mimics the biological binding characteristics of a cyclohexylalanine or

homoleucine unit,



, Whereby Xl -X3 and X5-X8 are defined in accordance
wWith the seventh aspect of the present invention and
whereby X4 is a cyclic or a pon-cyclic amno acid,
whereby the cyclic am no aC|%3|s sel ected fromthe

group conprising proline pecolic, acid
X6 is a zadieal dhat enimiessthe biolegical |bcndp ingehasaeiaistie SOl it YRIPPhAgE Ynit,

carboxylic acid, tetrahydroisoquinoline- | -carboxylic
aci d, octahydroindole 2-carboxylic acid, 1-

. aza-hicycl.o- 3,0 ne- 2- arb c.acid . :
X7 is 8 A A TR AR B Rt off itigygine g ghenlalanine
unit, trans-Hyp, and the non- cycl ic amno acid is sel ected

> fromthe group conprising Ser, G@n, Asn,

Cys(2CH2CH2CONH2) ,  Ar g, I—Iyp(COCI—|ZOCI—|ZCI—|ZOCI—|ZCI—|ZOCI—I3)

X8 is at}_x'ﬁgézg y‘ﬁ%ﬁew&g_% 5 %ﬁ@ggms rgtﬁlg %#rhétﬁre n\ﬁai'f [ 1§ Present, it is

selected AOREME ighfipl dofising! H, K5, OB ANFQH[ NPI-©akksl, aﬁﬁlmnsnbdtxtuted amino,
bonds, whereby preferably the chem cal pond i

alkoxy, wtﬁutﬁgiaalk%artw razinep swptifited b x@%&t)e@nmpew,lt%@st&%d [Rminooxy,

s, BP0 SHBAREL, R R RGO st ey

heteroaeyle sutssitutéd hetervagylmarytalkyly edtatiabéd, atybetkylh eryl caibstituted aryl, amino
is a bond sel ected fromthe group conprising an de

acid, arpigqpsid d 1V§HY?WB’6‘H&§1daé'PW%Pn’bonds t hi oet her bonds,
oxi me bonds and am notri azi ne bonds. In an enbodi nent
of the eighth aspect of the present invention the -

the cormetting Hndsd- ireforemtn{Bdrepresett chpme:hbbatﬂsywhsrebh ¢kephemical bond is

1nd1v1dl(.jﬁl&n%uu:{1 Wg nggx}t@o% t%{ %gmath? group com %Fn% éo(\:'alaent gdnds ionic bonds

and co&rﬁfr{aﬁw BéRisSRAttehp Fféf&a@l y&Re Béhik la&haticdl bond and more preferably the
tetrah dr0|so ui nol i ne-| -carboxylic acid,

chemlc@bb(ajdygl adiond selected Sambibg Eroup eompaising amide bonds, disulfide bonds, ether

bonds, ’%‘ﬁ@?fsﬂon&%lf%}%?bgﬁm%]a‘ng Carb ‘9%1%} ?%&g&é?lljl CH;I;I, dSer

A n, Asn, Cys(R2CH2CH2CONH2) and Arg. In a ninth
ct of t he |nvent|on the problem.s so| ved a . .
In an emgwmat 2 és ar mdicpl having 2 pmaééptfo?b%tla%%' %eby the radical is

preferaBf} st ok P Yo AUHEHY RS, (R5;C0~ RENRS)-CO-, B5-0-CO-, RS-

SO,-, RHN(RE) KsNH)e wiiedrelye dreiferablycRE crad cRG \aire mchlhduaibvemt lindependently

BN (e T T

heteroc'?)@lyl, substituted heterocyclyl, aryl and substituted aryl;

X2 and X6 are individually and independently an aromatic amino acid, a derivative or an

analogon thereof,

X5 and X7 are individually and independently a hydrophobic amino acid, a derivative or an

analogon thereof.

In an embodiment X2, X5, X6 and X7 have individually and independently the following
structure:



I Y (1V), whereby Xis C(R4) or N, Rl is optionally

present and if Rl is present it is a radical selected

fromthe group conprising >N R1B, >C(R1B)(R1D) and

>0, whereby RIB and RID are #fdividually and

I ndependently selected fromthe group conprising H

al kyl, substituted al kyl, cycloal kyl, substituted

cycl oal kyl, heterocyclyl, substituted heterocyclyl,

aryl, substituted ar*# he roE{él, substituted

heteroaryl, aryl aky ,1565 T10véd aryl al kyl

cycl oal kyl al kyl and substi tiuted cycl oal kylal kyl; R2 is

optionally present and if R3is prgggnt it is a

radi cal selected fromthe group conprising >C=0

>C=S, >S02, >PQ(OH), >B(OH), >CH2, >CH2CO, >CHF and
wherebyCF2; R4 is a radical, whereby the radical is selected

fromthe group conprising H F, CF3, alkyl and

substituted al kyl; 28 the binding of structure (1V) to
X is C(RB§orRi eti es X2 and X4 preferably takes place via Rl

and R2; R3 is a radical selected fromthe group

conprising H, alkyl, substituted al kyl, cycloal kyl,

R is GYRRAY WRtheyed okl o] apliylabiol 0 SUPSHLLY S e group
~ compri§ifi wm@,yicﬁmg)@;myahd/ 1530, kivhereBy! FIB tadlERID are individually and
heferocyclyl al kyl', aryl, substituted aryl, arylalKk

al kyl , .
indepersigntly | eliisd o1 Ahw@rauhspmpscing! H, ket isubatiseied alkyl, cycloalkyl,

. , er. I J, 5 At .
st SF30KD, HBERES SRS BUBRLIIHL BB bt g, etrou,
substitged shetervasd, aaryalksd) ketbstitated oacyRlke, | cycialiglalkylt eshd  substituted
aryl oxyal kyl , sul fhydryl al kyl, substituted

cycloalkylpiyliar yi al kyl , hydroxyal kyl, substituted
hydr oxyal kyl , carboxyal kyl, substituted carboxyal kyl
car boxam doal kyl, substituted carboxanm doal kyl,
car boxyhydr azi noal kyl, urei doal kyl am noal kyl,
R2 is optitusaliyt preseat and MORP ks preserguians airadicdl lsylectd drom the group comprising

itute ani di I X ' o) resent
>0=0, HHES, Pt ssapl FeM o, PotBHyarBtomh, i igrzco, >CHE
and >Cg§;0up conprising H  -N(YBl)-CO YB2,
-N(YBI)-CO N(YB2) (YB3), -N(YB1)-C(N YB2)-NYB3)(YB4),
-N(YB 1) (YB2), -N(YB 1)-S2-YB2, OYB 1, S-YB 1,

.- B ) +C= . wWh B
ré i sSSP RO R i o SR B B s s

and substit@ed 4ldylf rom t he group conprising H CN, N2, alkyl,

substituted al kyl, cycloal kyl, substituted cycl oal kyl ,

and the binding of structure (IIT) to the moieties X1 and X3, X4 and X6, X5 and X7, and X6 and
X8 preferably takes place via R1 and R2;

for X2 and for X6 individually and independently R3 is a radical, whereby the radical comprises
an aromatic group and is selected from the group comprising aryl, substituted aryl, heteroaryl,
substituted  heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted
alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyclyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, alkylthio-alkyl,
substituted alkylthio-alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl; and



heterocycl yl, substituted heterocyclyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,
aryl akyl, substituted aryl al kyl, cycl oal kyl al kyl and
substituted cycloal kyl al kyl . 2Pn an enbodi nent of the

ninth aspect R3 is a radical having the structur
for X5 apddpn Xy mcbwdpglly ad indenepylentlysR isya tagiqal, \whesgby the radical comprises

an ahp\@%ggg?yare}?;kﬁ%é?%e@sﬁ?@%ﬂ\}l( RS \A%)léc%c? hﬁg[) theRgroup\%)fnpnsmg alkyl,

substitt8d alk¢B3cychiatkyYBeibatitatedngicloatkyd| HeyeratE}dlylﬁdxbpléuuthdﬂidtgtocyclyl aryl,
sel ected fromthe grouP conpri sing

substitytgd | rarghy  ipbRIaATh nt Subptifufed nhﬁFWa@Qpeé’EYwdelr néu{jgltuted arylalkyl,
hetero%\rglr l@g bfl}l#\ﬁtﬁfédea}fé?erg 1 1et Q%%%Erﬁmﬁé SRS dual eycloaliylalkyl,

etires o

hetero@nbylalhylle psubgdttutddy l&&:lr@nyicl&ytﬂalkﬂ; oaﬂ(ylb&y-glklyl; p selostiprteds i zibyloxy—alkyl,
and [

alkylogegaloalile PRUEd ARUERUEIGARES A IoREhetpReRsiI | substituted
alkyloygy’;jgéigﬂogg&?l %;k)ll&gy ﬁ?ﬂtshbﬁﬁ&@&talk}w:@ arzi\"a& Yidky3 yheteroaryl, substituted

the sevent e ni'nth aspect
alkyloxy- h¢tﬁ©a¥)ﬂ,esaihyltmnwﬂtyd,| osubxtituted aalkylthio-abiyl, v ellgfithimcycloalkyl and

jd sel edfromthe group conprising
SUbStlt}},‘ﬁéﬁ-ﬁﬁYEﬁ’é’n‘f}ﬁ fI uor o- phenyl al ani ne,

3-fl uoro- phenylalanlne 4-f 1 uor o- phenyl al ani ne,
2- chl or o- phenyl al ani ne, 3- chl or o- phenyl al ani ne,
4- chl or o- phenyl al ani ne, 1-naphtyl al ani ne,
In an emboginesn} paingi5 frmed usingiR3andR4ni ne,
3, 3-di phenyl al ani ne, tyrosine, tryptophane, histidine
_ and respective derivatives thereof; or X2 and X 1
In an ¢mbeiiment ﬂfr@(?hﬁﬁi@-&ﬁ@ndmduﬁh%d indpendently RS iis/ sdléoted from the

of an .am no C|dseletdfr roup .conpri sing.
group ComBHigiBEAbenYs 5H@s,qwtg<ﬁ pheny] gsqq%étltu ey o> [-diphenylmethyl,

apht
substlt%t_eg mP’E d{#lgé ?ﬂhghﬁy , B ﬁ;%{yﬁl’h 1{&%dl gn l}th)(lglﬁlth 1, thienylmethyl,
substitBted hi eldybmylmethyé, 2-bhhzmhlen]zihmﬂw1,al arsubgitu@df | udemzothienylmethyl,

imidadb B Sty imidey ey ool i aad shbstigted indolylmethyl.

In an embodiment for X5 and for X7 individually and independently R3 is selected from the
group comprising C3-C5-alkyl, substituted C3-C5-alkyl, C5-C7-cycloalkyl, substituted C5-C7-
cycloalkyl, C5-C7-cycloalkylmethyl, substituted C5-C7-cycloalkylmethyl, cycloalkylethyl,
substituted cycloalkylethyl, benzyl, substituted benzyl, phenylethyl, naphthylmethyl,

thienylmethyl, propenyl, propinyl, methylthioethyl, imidazolylmethyl, substituted
imidazolylmethyl, indolylmethyl and substituted indolylmethyl.

In an embodiment of any of the preceding aspects and more particularly of the seventh aspect of
the present invention X8 is selected from the group comprising H, OR1 and NR1R2, whereby R1
and R2 are individually and independently selected from the group comprising H, alkyl, aryl,
cycloalkyl and arylalkyl.

In an embodiment of the seventh aspect X1 is selected from the group comprising H, acetyl,

propanoyl, butanoyl, benzoyl, fluoromethylcarbonyl, difluoromethylcarbonyl, phenyl,



chl or o- phenyl al ani ne and respective derivatives
thereof; X5 is a derivative of an am no acid sel ected
fromthe group conprising D cycl ohexyl al ani ne, D
cycl ohexyl gl yci ne, D-hono-cy28 ohexyl al ani ne,
D- honol euci ne, D-cysteine(tBu), D cysteine(iPr),
oxycartfbﬁyﬁhhﬁﬁﬂ@ylftﬂ@b&ban}dﬁrﬂmyl -b@iehtbonyl, methyl-aminocarbonyl, phenyl-
yl - D- phenyl al, anj.ne and respect It¥1 Uiﬁﬁnl vatives
sulfonyt Hér@@ﬁo-hsh@yw-wfnmsdlw frepibpay} and methghsulienib aci d
sel ected fromthe group conprising norvaline,
norl euci ne, hono-I| euci ne, |eucine, ‘isoleucine,
In an embcbdlment ufyhé siverth aspext & 1ren(iidr)X4 corspréserong e more groups that improve

water slgi/ Lel ne e%aé(l nevtvgt%g :glg ' i3 '%g\lziégigr}gﬁp is selected from the group
compnﬁﬂ% Htm%he e | stl aﬂﬁ%‘y&ﬁé@r\h&? cdr¥4rAfte "8mino, substituted amino,

i ne, '1-naphtyl’al ani ne,
guamdlﬁetpynelyyamilcmrbml 3- thienylal anine and respective
derivatives thereof. In an enbodi rent of any of the
seventh to the ninth aspect of the present invention
X3 is an amno acid derivative of an am no acid,
whereby the amno acid is selected fromthe group
In a eifQRPispédt Y the Piventith Nhe @rotlémeis solved by a compound, preferably a C5a
al pha- bet a- di am nopr opi oni ¢ acid (Dap), al pha-gamma-
receptogm;agqmmagm the &JF QY INDSBYCIULSE ni t hi ne, | ysi ne,
honol ysi ne, Phe(4-NH2), 2-am no-3-(4-
pi peridinyl)propionic acid and
2- ami no- 3- 0§t X@-+X3ry 4065 orX6 =X Xebhdry he ani no
acid is derivatized at the side chain. In a tenth
aspect of the invention the problemis solved by a

, whereby Fplo¥3candpX &2 atls| definedba acqosdange (ywt}aﬂpasg@mtb taspect of the present

mventhnrafdswhﬂfréby of any of the seventh to the ninth aspect,

' having the following structure: Z2 (VI) , , whereby A
is selected fromthe group conprising H NH2, NHal kyl,
Nal kyl 2, NHacyl, substituted NHacyl and OH B is

X is GEPIELFR MRS ORE VRBAS 9R inidp slpd fom re

group @npTkirgnproifeapipecoliti adiduadetiinericarhoteip eacith rtetrahydroisoquinoline-3-
carboxﬁﬁl a%u} ecgtra].chry&[glstolzlgm fined c%r%rggcryhg iacr:]i , gc':tléﬂjl(drgi?lgole-}carboxylic acid, 1-
aza-bicyclo-[3.3.0]-octane-2-carboxylic acid, 4-phenyl-pyrrolidine-2-carboxylic acid, cis-Hyp
and trans-Hyp, and the non-cyclic amino acid is selected from the group comprising Ser, Gln,
Asn, Cys(02CH2CH2CONH2), Arg, Hyp(COCH,0CH,CH,OCH,CH,0CH3), Hyp(CONH-
CH,CH(OH)-CH,0H) and respective derivatives thereof and respective analogs thereof; and

the connecting lines — in formula (I) represent chemical bonds, whereby preferably the chemical
bond is individually and independently selected from the group comprising covalent bonds, ionic
bonds and coordinative bonds, whereby preferably the bond is a chemical bond and more
preferably the chemical bond is a bond selected from the group comprising amide bonds,

disulfide bonds, ether bonds, thioether bonds, oxime bonds and aminotriazine bonds.

In an embodiment of the eighth aspect of the present invention the amino acid represented by X4

preferably is chosen from the group comprising proline, Pipecolic acid, azetidine-2-carboxylic



substituted al kyl, whereby optionally a bond can be
formed between O and C2, Dis selected fromthe group
conprising al kyl, cycloal kyl, CH2(cycl oal kyl),
CH2CH2( cycl oal kyl), CH2Ph( 2- IQ@) and CH2-S-al kyl, E is
sel ected fromthe group conprising CH2(aryl),
acid, defipattydraisosiiroliné 3k garhoxyhid Caem,heteaahwirtyilsc)quiﬁolim-l-carboxylic acid,

octahy % % L omglge orh %&@@3rbgg]§$cgm%o§yl% %de’, 4-phenyl-

1%@@&:9&@%'&1@%&%@%% s@jﬁfz ONH, el A2g.
Py R3- Y-, vvhereby R3is sel ected( romthe grozzp A

corrpr|S| ng H, al kyl, arylal kyl, and YIS optionally

In a n&ﬂgégpecca lggr}.ﬁg'lﬁvge}(lﬂbﬁ tﬁé spégtil%rp\(iéz%oﬁvqsq?@%t godmlg&ﬂlm &)pe?erably a Cla

recept&)aﬁ(a%b?ﬁ&zhaﬂhgﬁ&)fbﬁaﬁng dtrudburdd HNC HN---(~ \N H and
whereby YB1, YB2, YB3 and YB4 are individually

and i ndependently selected fromthe group conprising
H, CN and al kyl, and optionallyaring is formed using
at Ieast B an B4

sel ect ed f om”’t % g( |ng(q & ?(?

whereby R1 and R2 are | nd| Vi dual ly and i ndependent I y

, wheréb§! L5 HarRINEs G e ALQLY HORPSIdahAvith tHRlsKVdnth Qﬁd/ Elghth aspect of the
presen@’l@%rﬁﬁaln‘%h ge ryI al kyl'. I'n an enbodi nent of

aspec I"s selected fromthe group corrprl SI ng
H, NH2, NHEt, NHAc, OH, B is selected fromthe group
conprisi ng CH2Ph, CH2Ph(4 F), CH(Ph)2, CH2thienyl and
X3hath@ﬂﬁW1ﬂéstn§o¥m@1 is selected fromthe group

conprising Hand methyl, C2 is selected fromthe group
conprising nmethyl an J_ng Cl and C2 are

connected by a bond, ting structure is
sel ected fromthe group co ising -(CH2)2-, -(CH2)3-,

-(CH2)4- and - CH2CH(OH) Dis selected fromthe
group conprisi ng CH2CH2i Pr,| CH2i Pr, cycl ohexyl,
CH2cycl ohexyl , Y IV),

whereby

XisC(R4)orN,

R1 is optionally present and if R1 is present it is a radical selected from the group comprising
>N-R1B, >C(R1B)(R1D) and >0, whereby R1B and R1D are individually and independently
selected from the group comprising H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
arylakyl, substituted arylalkyl, cycloalkylalkyl and substituted cycloalkylalkyl;

R2 is optionally present and if R2 is present it is a radical selected from the group comprising
>C=0, >C=8, >S0,, >PO(OH), >B(OH), >CH,, >CH,CO, >CHF and >CF>;

R4 is a radical, whereby the radical is selected from the group comprising H, F, CF3, alkyl and
substituted alkyl;



CH2CH2cycl ohexyl , CH2Ph(2-Me), CH2-S-tBu and
CH2-S-iPr, Eis selected fromthe group conprising
gCH2Ph, CH2Ph(2-d), CH2Ph(3-Cl1), CH2Ph(4-d),
CH2Ph(2-F), CH2Ph(3-F), CH2PR§4-F), CH2i ndolyl,
CH2t hi enyl, CH2benzot hi enyl and CH2naphtyl, F is
the bindmiged stracthredliV) toethe moigties diPpmidsX 4 grefethidly 24RieS place via R1 and R2;
(CH2) 2CH3, (CH2)2-iPr, CH2-iPr, iPr, CH2- S-Et,
CH2CH2- S- M2, CH2CH=CH2, CH2-CCH and cycl ohexyl, Z2 is
R3 is aR@di¢al selb&@E€HonRIné %r&ﬁi @8&1??1515% %miizhfk?l gsru%’t&uted allﬁﬁl cycloalkyl,

corrprl Si ng

substituted qycl,oglkg@ gy,qqu(]kyl 5.t msgtrutndp cmiqq;lkylalikmb Ntﬁocwﬂﬁj; substituted

heteroc?éﬁi,) %etgﬁff':g'%aﬁqL sdxygt%l\l ?Lm?rogycﬁgl M arxﬁlﬁgbs ed A5y arylalkyl,

substmh'lled Theylalkgl,vi HetetoalR] elshiBfit@bd t rlﬁﬁ&oﬁ{?p‘)dhéf@rﬁhﬁdélfcylt h&ubstituted
ound accordlng to the present invention as

heteroaalél bedcyln substitufied wll) all@emalk}zl | subgiéttedo atkexyalkyl, aryloxyalkyl,

substmﬂgd\i/ 2} aﬂI lt Hﬁfhgr&wf cfk%ld ?1'1!15? ?uggcp ]slglg}ygg%qalkyg h&g:e D) 1, substituted

hydrox¥@kils Z&rl@ﬁ(yﬁlkyl@ bsbsiftuted darboxyalkyl, S @ﬁﬁb%ﬁud@all@l |rsubst1tuted
imept Qf any of the first to the tenth asp

Carboxwdpﬁi‘ygr e WEYhYHWmOPBar st HEeidaatian uAgineg k)’bné“‘lﬁtmttﬁé aminoalkyl,

guamdlil%lﬂcg%‘ééd_a%&n&%?? ;#}Ba]gﬂfm ound

Y is optionally present and if present is a radical that is selected from the group comprising H,
-N(YB1)-CO-YB2, -N(YB1)-CO-N(YB2)(YB3), -N(YB1)-C(N-YB2)-N(YB3)(YB4),
-N(YB1)(YB2), -N(YB1)-S0,-YB2, O-YBI, S-YBI, -CO-YB1, -CO-N(YB1)(YB2) and -C=N-
O-YB1, whereby YB1, YB2, YB3 and YB4 are individually and independently selected from the
group comprising H, CN, NOz, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
arylakyl, substituted arylalkyl, cycloalkylalkyl and substituted cycloalkylalkyl.

In an embodiment of the ninth aspect R3 is a radical having the structure

~CHawY (VID
.01'
~(CH)m-CeHy-Y  (VIII) ist

» Whereby
mis1,2,3or4;
Y is N(R3b)(R3c) or -N(YB1)-C(N-YB2)-N(YB3)(YB4), whereby R3b, R3¢, YBI1, YB2, YB3

and YB4 are individually and independently selected from the group comprising H, CN and
alkyl.



2Ac- Phe-[ O n- Hyp-cha- Tr p- Phe] 34

3HOCH2( CHCOH) 4- C=N- O- CH2- CO- Phe-[ Om Pro-cha-Trp- Nl €]
4X-Phe-[ Orn-Pro-cha-Trp-Ne]; X =

2-acet am do-1 - net hyl - gl ucurom/l

5Ac- Phe- [ Om Hyp( COCH2 OCH2 CH2 OCH2CH2OCH3) - cha- Trp N e]
6Ac- Phe-[ O n- Hyp( CONH CH2CH( OH) - CH2OH) - cha- Trp- Nl €]

ha- Tr p- Ecr
In an ZOA%d}F;r),E% [(gﬁrfapr %1?1@)2 ggppp{)amnég ]1s formed between each two moieties of the

compo%ﬂ&‘cwﬁ’a%b{/ gﬁ”gr'gge@lgg gf‘ﬂi@ &Kﬁﬁ}dnd are individually and independently selected

from thepgvoupiempirsingiYdB s B2 1B Hue] YB4.
33Ac- Phe- [ Om Pr o- cha- Tr p- Eaf |
34Ac- Phe- [ Or n- Pro- cha- Tr p- Ebd]
In an egibddintéift of Ge Phd-aepett M %}f rmed using YB2 and YBS3.
36Ac- Phe-[ Orn- Pro-cha- Tr p- f
37Ac- Phe-[ Orn-Pro-cha-Tr p- 2Ni ]

3 - - RPro-cha- Irp- Thi |
Inmeﬂ@é&'@ﬁ-"%@[a@ﬁtg‘& cha- Trp- N €]
-NH,; 42H Phe-[ Om Pro-cha- Tr p- N e]

43Ac- Lys- Phe-[ O n-Pro-cha-Trp-N €]

44H Phe-[ Om Ser - cha- Trp- Nl €]

51Ac- Phe n- Pr o- cha- Tr p- Phe- NH2

S5FH\c- Phgy Or M™Aze- cha- Bt a- Phe- NH2

5 - O n-|Pro- cha- Bt a- 2Ni - NH2
-.,1{5’4Ac- PhR- Or n-JPr o- cha- Bt a- Cha- NH2

N

or H .

In an embodiment of any of the seventh to the ninth aspect of the present invention X2 is a
derivative of an amino acid selected from the group comprising phenylalanine, 2-fluoro-
phenylalanine, 3-fluoro-phenylalanine, 4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-
chloro-phenylalanine, 4-chloro-phenylalanine,  1-naphtylalanine, 2-thienylalanine, - 3-
thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and respective derivatives
thereof;

or X2 and X1 together are PhCH,CH,CO- or PhCH,-;

X6 is a derivative of an amino acid selected from the group comprising tryptophane,
phenylalanine, tyrosine, histidine, 1-naphtylalanine, benzothienylalanine, 2-aminoindane-2-
carboxylic acid, 2-thienylalanine, 3-thienylalanine, 2-fluoro-phenylalanine, 3-fluoro-
phenylalanine, 4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-chloro-phenylalanine, 4-

chloro-phenylalanine and respective derivatives thereof:

X5 is a derivative of an amino acid selected from the group comprising D-cyclohexylalanine, D-
cyclohexylglycine, D-homo-cyclohexylalanine, D-homoleucine, D-cysteine(tBu), D-
cysteine(iPr), octahydroindole-2-carboxylic acid, 2-methyl-D-phenylalanine and respective

derivatives thereof; and



55Ac- Phe- O n- Pi p- cha- Tr p- Phe- NH2
56Ph- CH2- [ Om Pro- cha- Trp- N e]
57Ph- CH2- [ Om Pr o- cha- Tr p- Phe]
58Ac- Phe- [ Om Pro- cha- Tr p- 1N3D
59Ph- CH( OH) - CH2- CO- [ Orn- Pro- cha- Tr p- N €]
X7isa Q&ﬁﬂatﬁh&}f%mﬁmo-acmaeqm@freml\ﬂﬁ g36up comprising norvaline, norleucine,
62Ac- Phe- Or n- Pr o; cha- Bt a- Phe-
homo-legaing,. faygingy psotsuginey, é'aﬁpep @ﬁpelwysteme(Me), cysteine(Et), cysteine(Pr),

methlong%’gc_ ?ﬂ?fggg %ie- cﬁggﬁé?a- he-emg cyclohexylglycine,  cyclohexylalanine,

phenylaladiiée; Thyrogine- Pirgptoptenst ahi}gﬁ@inpu—gl-naphtylalanine, 2-thienylalanine, 3-
) 8Ac- Phe- Orn; Prp-cha- Tr - NH2
thlenylagQW?ﬁaH%SPGm‘fﬂr‘%“é(ﬁ%V"’? e- NH2
70Phe- CH CH2- CO- O n- Pr o- cha Tr p- Phe- NH2
71Ac- Ebw Om Pr o- cha- Tr p- Phe- NH2 . . .
In an erﬁﬁdﬂim@h@emwobﬂmmvmgiwhmﬂcaﬂwmof the present invention X3 is an

amino amf@gﬁ‘@%%o‘gp‘z e@ﬁgl%ﬁthE %r%i%m) acid is selected from the group

o DFURE D 18 et i i O, -
- e
diaminopwtapoithiacidr {Debb- @miﬁrmﬁp bﬁéﬁle—bomolysme Phe(4-NH2), '2-amino-3-(4-

plpendlx})gﬁ:gggﬁgcgn %5@’18 é %ﬁl?ﬁfgﬁ@_ﬁﬁﬁgﬂyl)pmpmmc acid, and the amino acid is

derivatiZddA6 1 edd¥HaiPr 0- cha- Tr p- Thi - NH2
81Ac- Phe- Om Aze- cha- Pcf - Phe- NH2

82Ac- Phe- Orn( Ac) - Pro- cha- Tr p- Phe- NH2
In a te 42%pgﬂeof?%%é9crﬁf3ﬂ fbs@%ﬁrg[\ﬁzsolved by a compound, preferably a C5a

ro-c
receptor antagonist, preferably of any of the seventh to the ninth aspect, having the following

N; %*Nk

VD,

X

X

structure:

, Whereby

A is selected from the group comprising H, NH,, NHalkyl, Nalkyl,, NHacyl, substituted NHacyl
and OH,

B is selected from the group comprising CH(aryl), CH(aryl)z, CHa(heteroaryl) and substituted
CHz(aIYI),



85Ph- NH CO- Phe- Om Pr o- cha- Tr p- Phe- NH2
86Bu- O CO- Phe- Om Pr o- cha- Tr p- Phe- NH2
87Ac- Phe- Lys- Pro-cha- Tr p- Phe- NH2
88Ac- Phe- Ar g- Pr o- cha- Tr p- PhéINH2
89Ac- Phe- d n- Pro- cha- Tr p- Phe- NH2 .
C1 and €2AereAhdividuallPiand dhdepenger?lyesdibt?ed from the group comprising alkyl and
93Ac- Phe- O n- - cha- Tr p- Phe-
substitutd ALKYPEE . SABREIGE PPl PR bejgamed between C1 and C2
95Ac- Phe- Or n- Aze- cha- Bt a- Phe- NH Me

96CH3- S2- Phe- Om Aze- cha- Bt a- Phe- NH2 -
D is 98Aetéthe-flam- Abe- cmupf f cavhprigipg 3dkyl, cycloalkyl, CHa(cycloalkyl),

00Ac- Phe- < : chas -Phe- NH2
CH,CHA ek BRREE Fie 8 Kb e o
102Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2
103Ac- Phe- Tr p- Pr o- cha- Tr p- Phe- NH2,
E is selet@d AwnPHe- ghoup Foropriding ﬁ(%wbﬂltuted CHa(aryl) and CHy(heteroaryl),
105Ac- Phe- Or n- Pi p- cha- Tr p- Phe- NH2
1063PP- Om Aze- cha- Bt a- Phe- NH2

F is seleb&@ RokhRe g]cflgﬁoﬁlpﬁhﬂglgﬁlﬁyl?wzbﬂﬂalkyl, CH,CH,-S-Me, CH,CH=CH,, CH-
108Ac- Phe- er - cha- Ti p- Phe- NH2 )
CCH, cycbehrsyPRaLcydlolmzal, (HiaPhy fHaraphkylpCHsthienyl, and
110Ac- Phe- Om Pr o- hch- Tr p- Phe- NH2
111Ac- Phe- Or n- Pr o- cha- Tr p- Phg- NH2 )
72 is ~H1-3A¢c whBRbBIRS Azselach- fBom-tRe @rodf2comprising H, alkyl, arylalkyl, and Y is
113Ac- Phe- Tr p- Pt o- cha- Bt a- -N . .
optionally] gpteseptc apy gi_f P pi% HYeSEh- %35 d':ql%ected from the group comprising H,

N N R R TR

/ A
HN—<N HN _</

and HN

, whereby YB1, YB2, YB3 and YB4 are individually and independently selected from the group
comprising H, CN and alkyl, and optionally a ring is formed using at least two of YB1, YB2,
YB3 and YB4, and

G is selected from the group comprising H, OR1 and NRIR2, whereby Rl and R2 are
individually and independently selected from the group comprising H, alkyl, aryl, cycloalkyl and
arylalkyl.

In an embodiment of the tenth aspect A is selected from the group comprising H, NH;, NHE,
NHAc, OH,

B is selected from the group comprising CH,Ph, CH;Ph(4-F), CH(Ph), CHathienyl and
CHjnaphtyl,



118Ac- Phe- Om Pr o- chg- Tr p- Phe- OH
119Ac- Phe- Eec- Pr o- cha- Bt a- Phe- NH2
120Ac- Phe- N e- Pr o- cha- Bt a- Phe- NH2
121Ac- Phe- Har - Pr o- cha- Bt a- PR NH2
122Ac- Phe- Ar g- Pr o- cha- Bt a- Phe- NH2
123Ac- Phe- Cys( Acn - Pro- cha- Bt a- Phe- NH2
Cl is : 4%%1 Egga a[gfpc{ﬁ);: ﬁ&%ﬁ%ﬁ&ﬁgeﬁ azHrznethyl, C2 is selected from the group
comprig}%l ﬁﬁ:ﬂg’ﬂ ng foH‘JFf)FIQ, Gﬂﬁ'(gi &ngﬁf@ M&CNHZ onnected by a bond, the thus resulting
c- Phe- Paf - Pr o- cha- Bt a- Phe-
structuré 2 +oselecied Piioner the Pgrouph comsisimge ~KFH2)2-, —(CHa)s-, —(CHz)e- and -
- O CO- Phe- Omt Pr o- cha- Bt a- Phe NH2
CHZC}@%?EE@ CH2- NH- CO-) - Phe- Or n- Pr o- cha- Bt a- Phe- NH2
132Ac- Phe- Or n- Pro- hch- Tr p- Phe- OH

133(- CO CH2- CH2- CO- ) - Phe- Or.n- Pr.o- cha- Bt a- Phe- NH2 |
D is sql@ugw fom Fth@-mnvucet)n@ﬁainst GH;:GHﬂﬁHz%&ngf’ cyclohexyl, CHacyclohexyl,
35AG- LYyiS 3 - NH
crCH R R TS S AT B Ny
137Ac- Ar g- Phe- Or n- Aze- cha- Bt a- Phe- NH2
B i selaulofromy oHEOOREe SR G H i AB2-CD, CHAPh(3-Cl), CHyPh(4-CH,
2Py, C 1 L P9 Basi R yINHE Hythienyl, CHjbenzothienyl and
crm B Qi) SRRy, BN Diien, Cripeoticn
CHnapdAfFH2C- CO- Phe- Or n- Pr o- cha- Bt a- Phe- NH2 '

143Ac- Phe- On( Et 2) - Pr o- cha- Tr p- Phe- NH2
144Ac- Phe-[ Om Hyp- cha- Tr p- Nl €]

F is selééted Adnl (i GdﬁﬁprTﬁﬂgl_t@HngCHg, (CH2),CHj, (CHy)a-iPr, CH,-iPr, iPr, CH,-
146 ch r r

Ac- Phe- [ Om Pr o- cha- CP y
S-Et, CH,CH,-S-Me, CH,CH=CH,, CH,-CCH and cyclohexyl,

72 is -R3-Y-, whereby R3 is selected from the group comprising CHz, (CHa)z, (CHy)s, (CHy)4
and CH,-CgHy, and Y is selected from the group comprising NH,, NHEt, N(Et)z,
N
HN—</
NH-C(NH)-NH; and HN and

G is selected from the group comprising NH,, NHMe, OH, and H.

The individual moieties of these embodiments of the compound according to the present
invention as depicted in formula (VI), can be linked to the moieties of the compounds according

to the present invention as of formula (II) as follows:

X1-X2is o)



147Ac- Phe-[ Om Pro-onf-Trp-N €]

149Ac- Phe- Om Pr o- hl e- Bt a- Phe- NH2 '
150Ac- Phe- Ar g( CH2- CH2) - Pr o- cha- Bt a- Phe- NH2
151Ac- Al a- Phe- Om Aze- cha- Bt a3¥he- NH2
152Ac- Ar g- Phe- Om Aze- cha- Bt a- Phe- NH2
153Ac- Ci t - Phe- Om Aze- cha- Bt a- Phe- NH2
154AcNHl y- PhenO n- Aze- cha- Bt a- Phe- NH2

. éhi -Orn- Aze- cha- Bt a- Phe- NH2
X3is 158Ac- Hi ZPhe- Or n- Aze- cha- Bt a- Phe- NH2

159Ac- Hyp- Phg Om Aze- cha- Bt a- Phe- NH2
160Ac- Lys- O n- Aze- cha- Bt a- Phe- NH2
161AC_M f - Pr o- cha- Bt a- Phe- NH2
162Ac f- r o- hl e- Bt a- Phe- NH2
163Ac- MR} ~hl e- Mef - M f - NH2

hl e- Pf f - Phe- NH2
. 165Ac- NMF- Om Pr &- cha- Bt a- Phe- NH2
X41s 166Ac- Of f - Om Pr® cha- Bt a- Phe- NH2
167Ac- O f - Orn- Pro- hl e- Bt a- Phe- NH2
168Ac- Or n- Ph& Or n- Aze- cha- Bt a- Phe- NH2 38
169Ac- Pff - O 1}t Pr o- cha- Bt a- Phe- NH2
170AcNHf - O ) Pro- hl e- Bt a- Phe- NH2
171Ac- Pf n- Pro- hl e- Mcf - Pf f - NH2
172Ac- Phe{[ Cys- Pro- cha- Bt a- Phe- Cys] - NH2
. 173Ac- Phed[ Om Asn-cha- Tr p- Nl €]
X51s 174Ac- Phel Om Aze-cha- Trp- Nl €]
175Ac- PheE-[ O n- Chy-cha-Trp- N €]

164Ac- My- Om Pr

NH I
X6 is O
O
NH |
X7is F
and X8 is G.

In an embodiment of any of the first to the tenth aspect of the present invention the compound is

one of the following compounds:

No. Compound
1 Ac-Phe-[Omn-Pro-cha-Trp-Phe]
2 Ac-Phe-[Om-Hyp-cha-Trp-Phe]




176Ac- Phe- [ Om HyA- cha- Tr p- Phe]
177Ac- Phe-[ Or n- Hyp- hl e- Bt a- Phe]
178Ac- Phe- [ Omn Hyp- hl e- Mcf - Phe
179Ac- Phe-[ Om Hyp- hl e-Pff- NI
180Ac-Phe-[ Om Hyp-hl e-Pff - Phe]

3 1|cHAECHBEHDER-Hd- - @HF4Q0-Phe] Orn-Pro-cha-Trp-
1%@3 Phe- [ Or n- Hyp- Mhf - Tr p- Nl €]

1 Phe- [ Om Hyp- Mhf - Tr p- Phe]

4 IB% TP R Melb@—bll%ét ido-1-methyl-
185Ac ELgﬁn[ S b pqﬁl e- Bt a- Phe] coimethy
liggincurbhd- [ Or n- Pro- cha- Pf f - NI e]

187 Ac—Phet Om-Pro-—cha Rif_Phel

5 1a8alhelOni-Hypf SCERYCHaFHaYCH2CH20CH; )-cha-
18—9120N e-[ Om Pr o- cha- Tr p- Cha]
190Ac F‘;Ee [Orn-Pro-cha- Trp- Chg]

6 1j08ePhpH Ori-Biypt€ ONEREHFEH(GH) ICH, OH)-cha-Trp-
13&% Phe- [ Om Pr o- cha- Tr p- Leu]

1 Phe-[ Om Pr o- cha- Tr p- nl e]

20 19}2&%5{1[%&% ERRTHBer] ! P- Phe]
196Ac- Phe- [ Qrn-Pro-hle-Bta-N e]

28  1/oX&PhBOri-Prarvelr-BrhNEs]Bt a- Ph e]

1 QA _ Phn [ Ox n

25 19555??1‘?;@“] m}dﬁr grprj;gt}l'r p-N e]

31 ZUHé\‘PhE’If]@rnL -PRS-ekd-T 'vegr p-Nre]
201Ac- Phe-| Om Ser - rp-N e]

32 2084PheHOr-Pro-Sea-Ti- Hle‘]]r p-N e] 39

33 2pAelhedOr-Ere-¢haTerEaf p- N €]

34 Ac-Phe-[Orn-Pro-cha-Trp-Ebd]

35 Ac-Phe-[Orn-Pro-cha-Trp-Eag]

36 Ac-Phe-[Orn-Pro-cha-Trp-Pmf]

37 Ac-Phe-[Orm-Pro-cha-Trp-2Ni]

38 Ac-Phe-[Orn-Pro-cha-Trp-Thi]

41 Ph-CH,-CH,-CO-[Orn-Pro-cha-Trp-Nle]

42 H-Phe-[Orn-Pro-cha-Trp-Nle]

43 Ac-Lys-Phe-[Orn-Pro-cha-Trp-Nle]

44 H-Phe-[Orn-Ser-cha-Trp-Nle]

51 Ac-Phe-Om-Pro-cha-Trp-Phe-NH;

52 Ac-Phe-Orn-Aze-cha-Bta-Phe-NH;

53 Ac-Phe-Orn-Pro-cha-Bta-2Ni-NH,

54 Ac-Phe-Orn-Pro-cha-Bta-Cha-NH,

55 Ac-Phe-Om-Pip-cha-Trp-Phe-NH;

56 Ph-CH;-[Om-Pro-cha-Trp-Nle]

57 Ph-CH;-[Orn-Pro-cha-Trp-Phe]

58 Ac-Phe-[Orn-Pro-cha-Trp-1Ni]

59 Ph-CH(OH)-CH,-CO-[Om-Pro-cha-Trp-Nle]

61 Ac-Phe-Orn-Pro-cha-Trp-Phe-NH;




205Ac- Phe-[Om Ti c-cha- Trp- N €]
206Ac- Phe- Al a- Pr o- cha- Bt a- Phe- NH2
207Ac- Phe- Ar g- Pr o- hl e- Bt a- Phe- NH2
208Ac- Phe- Ar g- Pr o- hl e- Mcf - PRE- NH2
09Ac-Phe-Ci't - Hyp-hl e- Bt a- Phe- NH2

62 2 mehﬁfhngr?cﬁi&@he-ﬁrh Phe- NH2

T

65 214AC %{Efg’ngg cAZZ‘-HEJIGZl Bt a- Eﬂg mg

66 %}A‘;ﬁé‘hi@en-@ab-cﬁa&taﬁ?eﬂ%a Phe- NH2

7 b B Phe N2

Gl L T L

69 220AcPRHO-Pre-FhoTehBh&NG,Phe- NH2
21 Ac-Pha . Con_Drna oh Pt A Dha NLID

70 R CHHHFEO-OmsPeaichant - BN

7 Zﬁﬁgp%e- E?a-Azé-@ha-egtNgbgﬂg “%

72 gﬁﬁhgﬁnﬁr&cﬁaﬂmmmmﬁum

73 JaAePhek¥meee-gpoBeitis - PRe-Ho

G L

75 gﬁﬁgegﬁgpﬂ@@r@am&mmme NH2

76 BRI B o P |

77 APRETHIOrn Prochd-Tri-Phe-NHy 1€ N2

78 Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH,

79 Ac-Phe-Orn-Ala-cha-Trp-Phe-NH;

80 Ac-Phe-Om-Pro-cha-Trp-Thi-NH,

81 Ac-Phe-Orn-Aze-cha-Pcf-Phe-NH,;

82 Ac-Phe-Orn(Ac)-Pro-cha-Trp-Phe-NH,

83 Ac-Phe-Orn-Aze-cha-Trp-Phe-NH,

84 Ac-Phe-Trp-Pro-cha-Trp-Phe-NH;

85 Ph-NH-CO-Phe-Orn-Pro-cha-Trp-Phe-NH,

86 Bu-0-CO-Phe-Orn-Pro-cha-Trp-Phe-NH,

87 Ac-Phe-Lys-Pro-cha-Trp-Phe-NH,

88 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH;

89 Ac-Phe-Gln-Pro-cha-Trp-Phe-NH,

92 Ac-Phe-Om-Pip-cha-Trp-Phe-NH,

93 Ac-Phe-Orn-Hyp-cha-Trp-Phe-NH,

94 Ac-Phe-Orm-Pro-cha-Trp-1Ni-NH;

95 Ac-Phe-Orn-Aze-cha-Bta-Phe-NH-Me

96 CH;-S0O;-Phe-Orn-Aze-cha-Bta-Phe-NH;

99 Ac-Phe-Orn-Aze-cha-Pff-Phe-NH,




' n- G3 |
- NH2

234Ac- Phe- Omt Aze- hl e- Bt a- Phe- NH2
235Ac- Phe- Or n- Chy- cha- Bt a- Phe- NH2 40
236Ac- Phe- Or n- Chy- hl e- Pf f - Phe- NH2
237Ac- Phe- O n- Q24- cha- Bt a- Ph¥ NH2
238Ac- Phe- Ot G25- cha- Bt a- Phe- NH2

100 238@@1ﬁkﬁfrﬁkze-%mh8ﬂ\ﬁ=1?he NH2
2WMNAc.. DPh a Dhao DNL

T01  Sh AR hermE P EB6e-Cha b BB & 2420 Pho. C

2 Wcha- R, O ise-cha- Bta- Phe

102 O e e e N D

103 2 4AA&PHEHE=p€Pm ng{T rpiPhe N> Phe- NH2
246Ac-Phe-O-A-»

104 5 4Mtﬂmhfétgcffi?:%@éfr8r¥’j{eéﬂﬂz Phe- NH2
Z a e r K C I i -

105 2h5&c-Bhe- Om rho-c a- tal-:If Ni - NH2

106 2b98Pe-OrheA%d-chaFBta-RieeNB} a- Bhf - NH2
251 Ac-Phe- O Pro-cha-Bta-Dff - NH2

107 zaéAcPJPr@Hfi?#CFfﬁlé "R hetMNHEq - NH2

l L J.U

2b ha- Bt a2 Mcf - NH2,

109 2bABPHOC P - tNgOF O RheBNE, M f - NH2
256 Ac- Phe-Om Pro-cha-Bt a- NH (‘H( (‘H’)ﬂ—l\ CH2-P

110 2 DMLPJwr@HE?WImhoT@%hCBNHa NH- NBn- CO- NH2
2P QARG > Opa=NH2

e T e e e A

112 2PpAAPHRIBtalX Fe-EHa0B @ e BVH, Pnf - NH2
261Ac-Phe- Om- Pro-cha-Bta-Thi - NH2

113 Ac-Phe-Trp-Pro-cha-Bta-Phe-NH,

115 Ac-Phe-Om-Pip-cha-Trp-Phe-OH

116 Ac-Phe-Om-Tic-cha-Trp-Phe-OH

117 Ac-Phe-Orn-Ser-cha-Trp-Phe-OH

118 Ac-Phe-Orm-Pro-chg-Trp-Phe-OH

119 Ac-Phe-Eec-Pro-cha-Bta-Phe-NH;

120 Ac-Phe-Nle-Pro-cha-Bta-Phe-NH,
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esent invention The patient to be treated

o the
|s

358

pl

Ef]%heaml}l ﬁymaﬁbrﬂ?aﬂleﬂDre pr ef er abl y a dorres

bdi ment

360 thH- IPKH—HO%HIHyp ctb- Trp-Phe]
361 H-Phe-[Orn-Hyp-hle-Mcf-Leu]
362 H-Phe-[Om-Hyp-hle-Pff-Chg]
363 H-Phe-[Om-Hyp-hle-Pff-Hle]
364 H-Phe-[Orn-Hyp-hle-Pff-Leu]
365 H-Phe-[Orm-Hyp-hle-Pff-Nle]
366 H-Phe-[Orn-Hyp-hle-Pff-Phe]
367 H-Phe-[Orn-Hyp-hle-Trp-Hle]
368 H-Phe-[Orn-Hyp-hle-Trp-Leu]




in of such treatnent. In a further
is suffering from

is a patient
preferred enbodi nent the patient

one of the above nenti oned di seases for the treatnent

of which the conmpounds accordidng to the

present

i nvention may be used. The invention thus provides for

369 thH-Phe—ﬁbrnt—Hyp-hMip-Nk&]agom sts for the Cba rjecept or,
370 il § L Rheslor o agon|S| cpept| des off the
1Y ; M a posTtive charge. —1he
3N [ mvH?F#? f)@ S&E)asedi ﬁéllhe surprising finding, that in
372 cq hﬁ-Plaes[Oﬁld\IMS%cHae’CﬁﬂNlh}I teaching of the prior art,
_S_g_a_n_t_annm sts for the C5 obt ai ned
373 ch]?he [Qmem\’@'@/@rpcffgbﬂcal conditions, espedially at
a T Ve a posTtrve net—charge and/ or -
374 Mose C[qrg?rﬁo(r)%apfh\tﬂo aci d does not possesg a
375 polsl’l.phevg)mlrmbgﬂzlamfﬁehe]phyy ol ogi cal conditiors.
Accordina.-to th )rs the
376 p)grEh%Ejf@rPang-‘élaﬁfpﬂ\Hsll des can be very
i i pllcu nmecotogtcat—potrnt—of vi ew.
.377 Po ”%i}\clllle cha?lhze %cgr?h% ., lead to histanmine
378 r eHeRtRe[GHPr6 HIS-© k- PHEY rrenbrane permeabi ity (see
exanple 15) Therefore it is particularly desired to
379 d‘Heﬁ’th[Qm}:fépthl@PéfH}@ﬂ agoni st that does not possess.a
PO AV T |||L||ch|=uv‘ﬂ_ﬁ'g—'a'|—S‘O—l‘eferred
380 Jﬁphe'@ru?dﬂ:ﬂ Pﬁg%l?egl onal ly, the avoidance|of a
381 G an{g.[rm-n-mg:mé qylgmglar ge can have further positive
effects: For exanple receptor specificity or
382 ﬁcﬁhea{rﬂmrsﬁmhﬂwldnet ers |ike phar nacoki feti cs,
p ft-agent—c+ty——can he
383 ppST t [ vfeq%}%eﬁfchﬁ?ﬁ%xbeyﬁ The conpounds which are
384 d qu}gs[eﬁnigér.qﬂgelggg.mnt invention were teste¢d in a
prinary assay for their 1CR0 values in a fumctional
385 aﬁéﬂhes[@ﬂéﬁhhﬁhffcélab]y al | conpounds, pept i des and
Y egaf tded—t+o—have—notewert hy
386 | Eﬁfp&emfg)?&ﬁ’ﬁ@?ﬁ“?ﬂ the sense of the presént
387 | NNl [@n-Sefhle-PAM@uan TCo0 value of Tess an 200 nM
ih a functional assay systemas described i exanple
388 1 H’rﬂher{&}m-rs@mhh*Pffi'MC]:onpounds of the invention are
—Coq =) Eren—ore—pt eferabt Yy they
389 P&gﬁ?rﬂé‘grgk-] gajthi Eom metics. Furthernorelthe
390 | anL[Q)}an%rJﬁfés'pﬂ,_N[é]t ne surprising Ttind ng, t hat
the caonpounds which afe used in accordance wiTth t he
391 prléé’élﬁtclit-ﬁvehtq—ma Riw T@‘H3 receptor antagoni sfs posses
a charged et —at-re—ect d, arre—aei d
392 G ORGIOmRyRh 'ngnlgie'] aci d anal og.
393 ng-Phe-[Om-Hyp-cha-Trp-Phe]

In an eleventh aspect of the invention the problem is solved by a pharmaceutical composition

comprising at least one compound according to any of the preceding claims and additionally a

pharmaceutically acceptable carrier.

In a twelvth aspect of the invention the problem is solved by the use of at least one of the

compounds of any of the first to the tenth aspect of the present invention for the manufacture of a

medicament.



Particularly preferred conpounds and antagoni sts
according to the present invention are the follow ng
cyclic conpounds. Nr. Conpound

1Ac- Phe-[ Or n- Pro- cha- Tr p- Pheld5

2Ac- Phe-[ O n- Hyp- cha- Tr p- Phe]

3HOCH2( CHCOH) 4- C=N- O- CH2- CO- Phe-[ Orn- Pro-cha-Trp- N e]

- -N
In an gr)é}gecgplg[m eg tﬁr O el angchél(fﬁ gﬁ:?}cament is used for the prevention and/or

treatmegﬁ%'f h&)n %ﬁrr])"ys@&? m%?%ﬁwm ﬁ.%cgﬁhawﬂ&%l tg% dhibition of

the cotﬁ;ﬂﬁmeﬂsest{eﬁ leadBrto -achlief bf phefsymjptoms.
28Ac- Phe-[ Orn- Pro-cha- Trp- N €]
29Ac- Phe- [ Orn- Pro-cha- Tr p- Met ]
In an é%ﬁ@dlﬁﬁﬁt B@ftﬂé Ffvetve 8spelcP 1 ﬁiedicament is used for the prevention and/or

-Pro-c ha- Trp-H
treatme:m Aé amed{t@lmlnm thehiahikbifbe rEaif fhe C5a receptor alone or in combination with

oo AR . *
36Ac- Phe- [ Orn- Pro-cha- Tr p- Pnf ]

37Ac-Phe-[ O n-Pro-cha-Tr p- 2Ni ]
In an gyghdimpert ¢iche-tpebrtl aapert theregridition and/or the symptoms to be treated are

selecteﬁ %ﬁ?‘b@gz% && pll?%& {lt%lr&{:ll@]’lg ﬁ%emeg] acute inflammatory dlseages, trauma,

local irfRAendtions, Rihﬁcl{ &xd Biirp- cha- Trp- Nl e]
44H Phe- [ Om Ser-cha- Trp- N €]

In an embodiment of the twelvth aspect the condition is selected from the group comprising
rheumatoid arthritis, ankylosis spodylitis, sarcoidosis, systemic lupus erythematosus, multiple
sclerosis, psoriasis, septic shock, haemorrhagic shock, systemic inflammatory response .
syndrome (SIRS), multiple organ failure (MOF), asthma, vasculitis, myocarditis,
dermatomyositis, inflammatory bowel disease (IBD), pemphigus, myasthenia gravis,
glomerulonephritis, acute respiratory insufficiency, stroke, myocardial infarction, reperfusion
injury, neurocognitive dysfunction, anti-phospholipid syndrome, burn, inflammatory diseases of
the eye, local manifestations of systemic diseases, inflammatory diseases of the vasculature, and

acute injuries of the central nervous system.

In an embodiment of the twelvth aspect the inflammatory disease of the eye is selected from the
group comprising uveitis, age-related macular degeneration, diabetic retinopathy, diabetic
macular edema, ocular peinphigoid, keratoconjunctivitis, Stevens-Johnson syndrome, and

Graves ophthalmopathy.

In an embodiment of the twelvth aspect the condition is a local manifestation of a systemic
disease, whereby the systemic disease is selected from the group comprising rheumatoid

arthritis, SLE, type I diabetes, and type II diabetes.



56Ph- CH2- [ Om Pro- cha- Tr p- Nl €]
57Ph- CH2- [ Or n- Pr o- cha- Tr p- Phe]
58Ac- Phe- [ Om Pro-cha- Ti p- 1N ]
59Ph- CH( OH) - CH2- CO- [ Omt Pr o- c4fa- Tr p- Nl €]
144Ac- Phe-[ Orn- Hyp-cha- Tr p- Nl e]
In an éAb&RMeNtOLR-thly prwelvdth Taspedtl the manifestations are selected from the group

46Ac- Phe-[ Om P ha-Trp
comprlsllggmgnxﬁ?@t{o@q@ﬁﬁg e%ﬁ,?atﬂrr Ba eel%ram at the vessels, at the heart, at the lung, at

the kldr%%, tEE ?w% ﬂisg s%{%‘)a Ginflsandl h‘f‘ac@’aﬁ]thé\lkﬁeen, at the skin, at the skeletal

Trp-N el

system, b7 théd yiapbat{cQysteAy, end freth€bjoodl e]
175Ac- Phe-[ Orn- Chy-cha- Tr p- N €]
176Ac- Phe-[ Or n- HyA- cha- Tr p- Phe]

In an exﬁggcﬁ(glegﬂ@f tﬂm%%ﬂi Q&ﬁct%@%:%natory disease of vasulature is selected from
e- [ O n- Hyp- hl e- Mcf -

the group7@apriing YaSrulitldy pasaiiler lRhkag et}d atherosclerosis.
180Ac- Phe-[ Or n- Hyp- hl e- Pf f - Phe]
181Ac- Phe-[ Or n- Hyp- hl e- Tr p- Phe]

In a thifébafCadpoerdfehé IMQHMT{IRPrébléihQ} solved by the use of at least one compound
_183Ac- Phe- [ Or n- Hyp- Mnf - Tr p- Phe]
accordingtyanyrfah¢ st .tq\m}@.tgmb, aypgst Rf tie present invention for the prevention and/or

support]fggﬁg_ % P{ﬂgnﬂﬁ rf!())ﬂ%lﬁ ?%BE%%NF% ?i a medicament for such purpose.

187Ac- Phe-[ Om Pro-cha- Pff-Phe] 50 18 8Ac- Phe-

[On-Pro-cha-Trp-1 N ] 189Ac- Phe- n- Pro-.cha-Tr
Inan eqwm t @wﬁ}e@_a@ﬁ é&lﬁpg,ntb;ﬁ&ect 0 tgé present invention Bhe meJhcament is

used fogﬁg’%?e\}gﬂﬁox{ S5 B Shbolt dF shfgely.

In an embodiment of the twelvth and thirteenth aspect of the présent invention the medicament is
used for the prevention and/or support and/or post-operative treatment of a surgery, whereby the
surgery is selected from the group comprising CABG, PACT, PTA, MidCAB, OPCAB,

thrombolysis, organ transplantation, and vessel clamping.

In an embodiment of the twelvth and thirteenth aspect of the present invention the medicament is

used for thrombolytic treatment.

In an embodiment of the twelvth and thirteenth aspect of the present invention the medicament is

used in the settings of dialysis therapy, optionally before, during, and/or after such treatment.

In an embodiment of the twelvth and thirteenth aspect of the present invention the medicament is
used for the prevention of organ damage of a transplanted organ or of an organ to be

transplanted.

In an embodiment of the twelvth and thirteenth aspect of the present invention the medicament is

used for the prevention or treatment of transplant rejection.



193Ac- Phe-[ Orn- Pro- cha- Tr p- Leu]
194Ac- Phe-[ Om Pr o- cha- Tr p- nl €]
195Ac- Phe- [ Om Pr o- cha- Tr p- Phe]
196Ac- Phe-[ Om Pro-hl e-Bta- NI &/
197Ac- Phe- [ Om Pr o- hl e- Bt a- Phe]
In a still¥dAherPispedt @he preserhlivvertion E’htﬂlated to a method for the treatment of patients,

whereb%%géglqg%gi % OT;FPF;{Q)% thel(ﬁ%lg;rlH?sH rL?f one or several of the compounds according

to the ]gxggeﬁ? irPJ%ﬁt&m}éggeaﬁﬁéeht%lgy D ﬁ]treatment in the narrower sense, however, also

includeaGepreveritiye [t@atnTent and a-sé’ccpndat)eqreatment In an embodiment of the method the

treatmeélggﬁg e gm%rgan é*’ﬁ @?{3 s %a&}' bypass) patients which are to be protected

agamst%ﬁéiﬁoa—dgmti@ d‘ysﬁlrfétlﬁh By '\Fre%‘rﬁlve administration of the inhibitors according
-[ O n- Pro-cha- Bt a-

to the mqsmemwpr@mrser- hl e- Tr p- Nl €]
318Eby- Phe- [ Om Hyp- cha- Tr p- Phe]

The pa@%%&%%%ﬁ&t%c@nrﬁfe?atﬂg%] Illore preferably a domestic farming animal,

sports magmﬂ? i{rﬂlﬁod?lpﬁefﬁhb}yﬂ m%&ebemg In a preferred embodiment the patient
26Ebn- Phe- [ Om Trp-P
isa patgegrﬁp:bg piprLtf@w;N?tghgﬁ g.u‘ﬁ;eg pmf@]red embodiment the patient is suffering from

one of %8@3% ﬁb%h%%}cﬁ]ﬁéa‘ge fb‘ri’{li[clg ?ﬁ}}%ﬁ%}n of which the compounds according to the

presentdgtdrhion[nixynbdused.cha- Tr p- NI e]
332Fci - [ Phe- Or n- Hyp- cha- Tr p- Phe]
333Fck- [ Phe- Om Pro- cha- Trp- N €]
334Fck-Phe-[Om Pro-cha-Trp-Nle] ----------------

The invention thus provides for the first time such antagonists for the C5a receptor, that
overcome the inherent pharmacological disadvantages of the antagonistic peptides of the prior

art which contain a positive charge.

The invention is based on the surprising finding, that in contrast to the technical teaching of the
prior art, also antagonists for the C5a receptor can be obtained which, under physiological
conditions, especially at a pH of 7.4, do not have a positive net charge and/or whose C-terminal

amino acid does not possess a positive charge under physiological conditions.

According to the understanding of the inventors the positive charge in peptides can be very
disadvantageous from a pharmacological point of view. Positive charges can, e. g., lead to
histamine release and cause lower membrane permeability (see example 15). Therefore it is
particularly desired to develop a peptidic antagonist that does not possess a positive net charge

(in the following also referred to as compound).

Additionally, the avoidance of a C-terminal positive charge can have further positive effects: For
example, receptor specificity or important in vivo parameters like pharmacokinetics, plasma

protein binding or mutagenicity can be positively influenced.



51 335Fha- Phe- [ Om Hyp- cha- Tr p- Phe]
336Fhb- [ Phe- Or n- Hyp- cha- Tr p- Phe]
337Fhi - Phe- [ Om Hyp- cha- Tr p- Phe]
338Fhu- Phe-[ Om Pro- hl e- Pf f - Nit&]
341H Anf -[ Orn- Aze-hl e-Pff-N e]

The co@thdsakhibh ard dselbbed-ihlthe Prepertlimfention were tested in a primary assay for
) §43H- Bal - Phe-[ Om Pro-hle-Pff-N eIJ . '
their Igspy pqalp_xB%, dnc, éqyﬁt_l(mag_&pﬁiﬁ’_ Y pm. referably all compounds, peptides and
peptidonfifiess SRGeg Al Wﬂav@lrﬁ)’ca@&ﬂ% fhibitory activity in the sense of the present

353H Phe-[Lys-Hyp-hle-Pff-N
inventi@h 4kat blave pOIC sdyvaiuel of -ledsfthad 290 nM in a functional assay system as described
. ﬂﬂglgs Phe-[ Om Hym hl e- Pf f - Phe]
1 eXamBE L Phe- [ Om Hyp- cha- Trp- Nl €]
357H Phe- [ On Hyp- cha- Tr p- Phe]
In partid@8HhERenpolihdddFthé BrvBAfioNE]CS5a receptor antagonists. Even more preferably
359H Phe- [ Orn- Hyp-ct b- Trp- Nl €] ..
they argqupmtifese of @sptigqmimeticsr Purtheamore the invention is based on the surprising

ﬁndinggg%'ﬁb}%nhg@:{lg%ag&b@%}ﬁe'g}_\e/g{léel_d%%ﬁccordance with the present invention as C5a

receptod Gtabdiists F&ﬁbé‘&@uﬁdlﬂrg?ﬂfe-ﬂr@ﬁnal amino acid, amino acid derivative or amino
) 364H- Phe- [ Om Hyp- hl e- Pf f - Leu]
acid analgg Phe- [ Or n- Hyp- hl e- Pf f - NI €]
366H Phe- [ Om Hyp- hl e- Pf f - Phe]
367H Phe- [ Om Hyp- hl e- Trp-H €]
Particulfi§ Hprefeere Qompdppdhland Bnmaghmisis according to the present invention are the
.369H- Phe-[ On Hyp- hl e- Trp- N €]
following gyelisfOmMPSHAY p- hi e- Tr p- Nva]
371H Phe- [ Or n- Hyp- hl e- Tr p- Phe]

Nr. Compound

1 Ac-Phe-[Om-Pro-ché—Trp-Phe]

2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe]
HOCH2(CHOH)4-C=N-0O-CH2-CO-Phe-[Orn-Pro-cha-Trp-

13 Nle] -

X-Phe-[Orn-Pro-cha-Trp-Nle]; X = 2-Acetamido-1-Methyl-

4 Glucuronyl |
Ac-Phe-[Orn-Hyp(COCH20CH2CH20CH2CH20CH3)-

5 cha-Trp-Nle]
Ac-Phe-[Orn-Hyp(CONH-CH2CH(OH)-CH20H)-cha-Trp-

6 Nle]

20 Ac-Phe-[Orn-Pro-cha-Trp-Ecr]

28 Ac-Phe-[Orn-Pro-cha-Trp-Nle]

29 Ac-Phe-[Orn-Pro-cha-Trp-Met]

31 Ac-Phe-[Orn-Pro-cha-Trp-Nva]

32 Ac-Phe-[Om-Pro-cha-Trp-Hle]

33 Ac-Phe-[Om-Pro-cha-Trp-Eaf]

34 Ac-Phe-[Orn-Pro-cha-Trp-Ebd]




35

372H Phe- [ Om NV5- cha- Tr p- N €]
373H Phe- [ Om NVS- hl e- Pf f - Phe]
374H Phe-[ Orn-Pro-cha- Pff-N e]
375H Phe- [ On Pr o- cha- Pf f - Phe4952
376H Phe-[ Orn-Pro-cha-Trp- N e]

377HiAR

elwiel’

Hehef [Ornfiro-chh-rpdBagPhe]

i Dho Dhn1

36

379H

O n-Pro-hle~Qcf
ﬁpr%ler[éﬁlﬁra-f:hﬁgmfl’ﬁnm e]

37

3801t
381H

Phret
f‘lshe- @n&{m%rp- Ie]J

38

382}
333K

AR el [Orh-Fp6 cha-Tap-Thit N €]
H Phe- [%n ‘%prc cha- Trp- Phe]

41

3844

2001

PRICH]-CFF2- €6r [ OrneprbschaklrpiNIe]

LDl o

42

YO JI

386H

R [ Pr eaper B N o]

43

SO [ Iftal
3884

Ln E@SLI%%” rE Pgﬁﬁwﬁwe B

44

_3901H

389%

HFPige- [ GanrSeBashaiTirp-Nak] - Phe]

. Phe-. [ Orn-Ser-hl e Trn-Nl o'l
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392¢

O]

PRh-GRE-fOrmy Brongha- TNl e]
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oJO

pr ey
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fOUmAcIFlﬂt[drhlP@@-fchalI?plﬁlNl fructurall y flexible
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rally
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hydi

] éﬁﬂpg’ﬁ [p ;ﬁ%‘l’haaﬁpd@lejam Ino aci 3°8eFi vative:
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145

am |
i nhi

€5 for such inear pg
gPIaidr)gh ﬁggccgrgirrﬂgﬁt@j;pt he i nvention are in
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146

par |

51A¢

AcHhe+[Orh@reohpTundyrjshown in the fol low n

Phe-Orn-Pro-.cha Trn Phe- NEHR

- t abl e:

147

52A

A prhbe GORRre- OB Phe. N2

172

Ac-Phe-[Cys-Pro-cha-Bta-Phe-Cys]-NH2

173

Ac-Phe-[Orn-Asn-cha-Trp-Nle]

174

Ac-Phe-[Orn-Aze-cha-Trp-Nle]

175

Ac-Phe-[Orn-Chy-cha-Trp-Nle]

176

Ac-Phe-[Orn-HyA-cha-Trp-Phe]

177

Ac-Phe-[Orn-Hyp-hle-Bta-Phe]

178

Ac-Phe-[Ormn-Hyp-hle-Mcf-Phe]

179

Ac-Phe-[Orn-Hyp-hle-Pff-Nle]

180

Ac-Phe-[Orn-Hyp-hle-Pff-Phe]

181

Ac-Phe-[Om-Hyp-hle-Trp-Phe]

182

Ac-Phe-[Orn-Hyp-Mmf-Trp-Nle]

183

Ac-Phe-[Orn-Hyp-Mmf-Trp-Phe]

184

Ac-Phe-[Orn-NMD-cha-Trp-Nle]

185

Ac-Phe-[Orn-Pip-hle-Bta-Phe]

186

Ac-Phe-[Om-Pro-cha-Pff-Nle]

187

Ac-Phe-[Orn-Pro-cha-Pff-Phe]




53Ac- Phe- Omt Pr o- cha- Bt a- 2Ni - NH2
54Ac- Phe- Om Pr o- cha- Bt a- Cha- NH2
55Ac- Phe- Or n- Pi p- cha- Tr p- Phe- NH2 53
61Ac- Phe- Om Pr o- cha- Tr p- Phe- 2
62Ac- Phe- Om Pr o- cha- Bt a- Phe- NH2

188 64A¢ARHRhePOrPoo-chaTip-pNZNi - NH2

NER.

189 gea¢iethhedOrn-Rieechard Phe- NH2

R B L e

192 69MpAciie- [OrﬁLPPcs-@h@-lrap-Ebﬂ Phe- NH2
Z20Ph2-CH CH2- CO- Om Pro-cha- Trn Phe- NH?

193 71A¢ AEtRheﬁﬁﬁArum-ch%rTm-bcu}we NH2

7oA NH—-EHP—EH—Ph———————
194 734 Aﬁﬁg‘e ¢+“Atzpé° Eh%fT Bl . Crp. Ph

IR R

196 76BUABBRRSPOhPréhteFPBR-NIR}- Tr p- Phe- NH2
ZZLAG=Thi - Om Pro-cha-Trn.Phe_ NH2

197 78A¢ AEtRhﬁcﬁQﬁn-ﬂBrthlﬁwﬁtaiﬁﬁl Phe- NH2

73/‘\( llf1\lﬁ4
198 ¢ 0 ARERe O A BT E}E&E hi - NH2

199 BIAfAEIRre sRatfrNgrne- N2
- Phe- n(Ac)-Pro-cha- Trp- Phe- NH?

200 83A( AptRhedirmber-cheaTm-Pledhe- NH2

201 g5pfs aﬁmé%ﬁ%i&'gﬁ%- Tr p- Phe- NH2

202 SOBUAR P OPR-SEF- AP Tip-1G1ag- 17 P- Phe- N2

203 Ac-Phe-[Orn-Thr-cha-Trp-Nle]
204 Ac-Phe-[Om-Tic-cha-Trp-Nle]
205 Ac-Phe-[Orn-Tic-cha-Trp-Nle]
311 Ac-Thi-[Orn-Pro-hle-Bta-Phe]
315 Bzl-[Orn-Pro-cha-Bta-Nle]

317 Def-[Orn-Ser-hle-Trp-Nle]

318 Eby-Phe-[Om-Hyp-cha-Trp-Phe]
319 Eth-Phe-[Orn-Pro-hle-Pff-Nle]
323 F ai-Phe-[Om-Hyi)-cha—Trp-Phe]
325 Fbi-Phe-[Orn-Pro-cha-Trp-Nle]
326 Fbn-Phe-[Om-Hyp-cha-Trp-Phe]
327 Fbn-Phe-[Orn-Pro-cha-Trp-Nle]
328 Fbn-Phe-[Orm-Pro-cha-Trp-Nle]
330 Fbo-Phe-[Orn-Pro-cha-Trp-Nle]
331 Fbp-~[Orn-Pro-cha-Trp-Nle]

332 Fci-[Phe-Orn-Hyp-cha-Trp-Phe]
333 Fck-[Phe-Om-Pro-cha-Trp-Nle]

334 Fck-Phe-[Orn-Pro-cha-Trp-Nle]




87Ac- Phe- Lys- Pro-cha- Tr p- Phe- NH2
88Ac- Phe- Ar g- Pro- cha- Tr p- Phe- NH2
89Ac- Phe- @ n- Pro- cha- Tr p- Phe- NH2
90Ac- Phe- Ser - Pr o- cha- Tr p- PhetINH2
91Ac- Phe- Q@ u- Pro- cha Tr p- Phe NH2
335 92A§ha|-&kwéﬁﬁrmfbrm e- NH2

LTI T S e S

337 ZEGWWJ}PM teaNIF_:;]gENI—Q

338 99AFHtRRhefOrATre diaPEENIPhe- NH

1008c-Phe- Orn-Azg-cha-Mf-PheNH2

341 101&&%&%{%&@%&1@% Bt a- Phe- NH2

s S T g

343 104/g: ﬁ?ﬂl’-?héf[QnPPﬁb-ﬁléﬁPfTNe]Phe NH2
105Ac-Phe-Orn-Pip-cha- Trp-Phe- NH?

344 106 EEIIEb@‘ [ﬁ)mé}bq)ehia-”prfN Iehe- NH2

1(\7 Dbha
= e Id'I_IIL

ST oafHorhee (O Bep AR TE] Pho. N2

35 ol RGP (U Re P Pho- N

354 111/84-PieqORRERno-hEascENIelPhg- NF2

112Ac-Phe-Bta-Aze-cha-Bta-Pheo- NP

355 113&&%&%—@% -bleckii-Rbeh- phe- NH2

35611 0P EBRAOR ROPE FR-YED: P o
357 117 ﬂfq-liﬁtaqoaiﬂiﬁ@tc}ﬁhnpmm Phe- OH
358 H-Phe-[Orn-Hyp-ctb-Pff-Nle]
359 H-Phe-[Orn-Hyp-ctb-Trp-Nle]
360 H-Phe-[Orn-Hyp-ctb-Trp-Phe]
361 H-Phe-[Orn-Hyp-hle-Mcf-Leu]
362 H-Phe-[Orn-Hyp-hle-Pff-Chg]
363 H-Phe-[Orn-Hyp-hle-Pff-Hle]
364 H-Phe-[Om-Hyp-hle-Pff-Leu]
365 H-Phe-[Orn-Hyp-hle-Pff-Nle]
366 H-Phe-[Orm-Hyp-hle-Pff-Phe]
367 H-Phe-[Orn-Hyp-hle-Trp-Hle]
368 H-Phe-[Orn-Hyp-hle-Trp-Leu]
369 H-Phe-[Om-Hyp-hle-Trp-Nle]
370 H-Phe-[Om-Hyp-hle-Trp-Nva]
371 H-Phe-[Om-Hyp-hle-Trp-Phe]
372 H-Phe-[Orn-NMS-cha-Trp-Nle]
373 H-Phe-[Orn-NMS-hle-Pff-Phe]
374 H-Phe-[Orn-Pro-cha-Pff-Nle]

375 H-Phe-[Om-Pro-cha-Pf{f-Phe]




118Ac- Phe- Om Pr o- chg- Tr p- Phe- OH
119Ac- Phe- Eec- Pr o- cha- Bt a- Phe- NH2
120Ac- Phe- Nl e- Pr o- cha- Bt a- Phe- NH2
121Ac- Phe- Har - Pr o- cha- Bt a- Phé2NH2
122Ac- Phe- Ar g- Pr o- cha- Bt a- Phe- NH2

376 123AH-H!1taeEQi;n§’(r9mh)1-TF?p@~Ilcha Bt a- Phe- NH2

1 24Pe—Phe—Moa—Pro—eha—Ba—Phe—NH2

377 125N %L@?@W%ﬂﬁ Phe- NH2
léb/ [ Pnhne- NHZ

378 5 hE gﬁg@&’f rgrtge OREPEEL Lo Np

379 128HANPKeFOheProvhle-PioNIa- Bt a- Phe- NH2 55
1290k- O CO Phe-COrn-Pro-cha-Bta-Phe- NH2

380 130 Hfihed@mmmbdy )’ffﬁlﬂ@]m Pro-cha- Bt a- Phe- NH2

LNala)

T S e A T g ——

382 1321 HUphaT oS e lth b 19s- 28] Bt a- Phe- NFZ
1354Ac- Lk\s/eé{ Phe- O n- IAI?% cﬁ]:el Bt a- Phe- NH2

383 136 /H-Fhey[OtneSefichaArp-Phhp- Bt a- Phe- NH2

1270 A a DPha Om Aza. cha Dfr\ Dlnn I\IILI’)

=T

384 138 NE-Rhes[GmcSeryhle-aaNitla- Bt a- Phe- NH2

PR

B39 e el SACMARE ArAsE Bra- Phe- NA2Z
385 2oL %ﬁ#[%{bse hle-Yict L:ﬁlﬁlz Bt a- Phe- NH2
386 141/ BRP[0MESehle-BLENIEa- Bt a- Phe- N2
142EH2C- CO- Phe-Orn-Pro-cha- Bt a- Phe- NH2

387 1434\&%@%&@@9 Pffrleﬁlﬂha Trp Phe NH2

388 1 4o NE-RRElCsnrSssteRENIS] o phe.- N2
389 1bu/m_mr¢%%@%_mh‘;ﬁ>ro cha- Bt a- Phe- NFZ

390 H-Phe-[Orn-Ser-hle-Trp-Nle]
392 Ohf-[Orn-Hyp-hle-Trp-Nle]
393 Tmg-Phe-[Om-Hyp-cha-Trp-Phe]

In connection with the present invention, however, it was also surprisingly found that lineér, thus
structurally flexible, peptides can be as potent inhibitors as structurally fixed cyclic peptides. The
reason for this may be the substitution of the C-terminal charged arginine by hydrophobic amino
acids, amino acid derivatives or amino acid analogs. Examples for such linear peptidic inhibitors

according to the invention are in particular the compounds shown in the following table:

51 Ac-Phe-Om-Pro-cha-Trp-Phe-NH2
52 Ac-Phe-Om-Aze-cha-Bta-Phe-NIZ
53 Ac-Phe-Orn-Pro-cha-Bta-2Ni-NH2
54 Ac-Phe-Ormn-Pro-cha-Bta-Cha-NH2
55 Ac-Phe-Orn-Pip-cha-Trp-Phe-NH2




151Ac- Al a- Phe- Or n- Aze- cha- Bt a- Phe- NH2
152Ac- Ar g- Phe- Or n- Aze- cha- Bt a- Phe- NH2
153Ac-Ci t - Phe- Or n- Aze- cha- Bt a- Phe- NH2
154Ac- A y- Phe- Or n- Aze- cha- Bt33- Phe- NH2
155Ac- d y- Phe- O n- Aze- chg- Bt a- Phe- NH2

72

61 156mmyom@;®m-m9hemm a- Phe NH2
1o RO E%%PE"ETPBE o Phe N
IS'QW_ T O 2 Nl?gz\ PiTe- NFZ
64 160 cc- VS- ﬁﬂ?-‘%%e F]r a- Phe- NH2
65 161@@-%6-0@1%&6&-&"@65&&&?116 NH2
162180c-Mf - Orn-Pro-hle-Bta-Phe- NH2
66 163pésc-mli~om-Azwba-ﬂat@Ph@-Nlﬂ f - NH2
+H4AC— M= Pro—heff-Phe=—N
67 1e5as RRFOB-Rinste- B hsr iR e N 56
168 - 1bbl9&c-ﬂxé Orh0PES-Eh4-Ta5-ERpNHE - NHZ
167 Ac- O f-Om Pro-hl e-Bt'a- Phe- NH2
69 168MeDPhe-Em—P®mhMep—Pha—I\B{2a- Phe- NH2
169Ac-PRff - Or n-Pr 5. cha-Bt a-—PRhe- N2
70 170&@2#H=Qﬂ2ﬁ%ﬁm-é’r%ﬁha-$ﬁéPMH2
T HAC: = NH2
n 2062&-@@? %‘é T %i aﬁ%e
20 7|Agc- Ph@-oéﬁ%&ma-mhﬁm @HEt@HBm

SIAC- Phe- Arg-Pro- hlie- Mcf - Phe- NH2.

75 Zﬂﬁ mPhé«Um-iP‘?é-cTé ?“r;ﬁ?ﬁe RTH?z NFLZ
76 Bu-NH-CO-Phe-Orn-Pro-cha-Trp-Phe-NH2
77 Ac-Thi-Orn-Pro-cha-Trp-Phe-NH2

.78 Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH2

79 Ac-Phe-Orn-Ala-cha-Trp-Phe-NH2

80 Ac-Phe-Orn-Pro-cha-Trp-Thi-NH2

81 Ac-Phe-Orn-Aze-cha-Pcf-Phe-NH2

82 Ac-Phe-Orn(Ac)-Pro-cha-Trp-Phe-NH2

83 Ac-Phe-Orn-Aze-cha-Trp-Phe-NH2

84 Ac-Phe-Trp-Pro-cha-Trp-Phe-NH2

85 Ph-NH-CO-Phe-Orn-Pro-cha-Trp-Phe-NH2
86 Bu-O-CO-Phe-Orm-Pro-cha-Trp-Phe-NH2
87 Ac-Phe-Lys-Pro-cha-Trp-Phe-NH2

88 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH2

89 Ac-Phe-GIn-Pro-cha-Trp-Phe-NH2

90 Ac-Phe-Ser-Pro-cha-Trp-Phe-NH2

91 Ac-Phe-Glu-Pro-cha-Trp-Phe-NH2

92 Ac-Phe-Orn-Pip-cha-Trp-Phe-NH2

93 Ac-Phe-Orn-Hyp-cha-Trp-Phe-NH2




213Ac- Phe- Dab- Aze- cha- Bt a- Phe- NH2
214Ac- Phe- Dab- Aze- hl e- Bt a- Phe- NH2
215Ac- Phe- Dab- Pr o- cha- Bt a- Phe- NH2
216Ac- Phe- Dap- Pr o- cha- Bt a- Phie4 NH2
217Ac- Phe- Ech- Pr o- cha- Bt a- Phe- NH2

94 218pke-Phe-CraPréycha-dina- Bi-aNHRh e - NH2
219hc—PRhe-Fehr—Aze—cha-—Brta—RRe—NH2

95 200phe-BReOrarbasrdachia: -BheNBrMe N
441. ] N

A ECIP PO Hg'hg?vf—?ﬁe' Aﬂﬁ %hgr aELE B

99 223 %@h@-ﬂ?ﬁmﬁzaraqmﬁwme- NH2
224Ac- Phe- Ff a- Aze-cha-Bt a- Phe- NH?

100 225pcPhe-Oeheh7erchacViaf-BherNPh: - NH2
2720

101 227 &CW
228K A, i, _‘Eg-_ _f@h)e- NFZ

102 229 c(-: e- Har FAzeel}ag ha- ti- Phe- NH2

103  230P&e-Phe-Trp-Pré2cha-ThaPhe-ANHhe- NH2
2310c-Phe=l22_-Prgo-ch

104 232ppc-Bhe-AagArerchadiprPbe N he- NH2
233A Te=NF2

105 534 Eﬁg @IAE ecﬁﬁlilzlé3 BRE: ‘N%Ee NH2

106 235 F?O?n-ﬂze-cﬁﬁ-}BtEJPﬁe-&Hz Phe- NH2
236Ac-Phe-Qrn-Chy-hle-Pff- Phe- NH?

107 237 %G-Phe-(mnﬁmm-ﬂap Bhe-NH2- NH2
2290

108 539

109 <2V L}Qc?ﬁ@ dﬁx@r%ﬁg%?ﬁ%%ﬁﬁe NFZ

110 Ac-Phe-Orn-Pro-hch-Trp-Phe-NH2

111 Ac-Phe-Orn-Pro-cha-Trp-Phg-NH2

112 Ac-Phe-Bta-Aze-cha-Bta-Phe-NH?2

113 Ac-Phe-Trp-Pro-cha-Bta-Phe-NH2

115 Ac-Phe-Orn-Pip-cha-Trp-Phe-OH

116 Ac-Phe-Orn-Tic-cha-Trp-Phe-OH

117 Ac-Phe-Om-Ser-cha-Trp-Phe-OH

118 Ac-Phe-Orm-Pro-chg-Trp-Phe-OH

119 Ac-Phe-Eec-Pro-cha-Bta-Phe-NH2

120 Ac-Phe-Nle-Pro-cha-Bta-Phe-NH2

121 Ac-Phe-Har-Pro-cha-Bta-Phe-NH2

122 Ac-Phe-Arg-Pro-cha-Bta-Phe-NH2

123 Ac-Phe-Cys(Acm)-Pro-cha-Bta-Phe-NH2

124 Ac-Phe-Mpa-Pro-cha-Bta-Phe-NH2

125 Ac-Eby-Orn-Pro-cha-Bta-Phe-NH2

126 Ac-Phg-Orn-Pro-cha-Bta-Phe-NH2

127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH2

128

H2N-CO-Phe-Orm-Pro-cha-Bta-Phe-NH2




241Ac- Phe- O G30- cha- Bt a- Phe- NH2 242Ac- Phe-Orn-G3 |
- cha- Bt a- Phe- NH2 243Ac- Phe- Or n- Hse- cha- Bt a- Phe- NH2
244Ac- Phe- Om Hyp- hl e- Bt a- Phe- NH2
245Ac- Phe- Om Hyp- hl e- Pf f - PhesNH2
246Ac- Phe- O NMA- cha- Bt a- Phe- NH2

129 247 N e%e(;@Bhemﬁ-hba:hBtEta-lPﬂle—NHQ
A\ Dho s 1N Dhao. NLID
249 e%@r@w GOoHEherm-Prq-clirBta-Phe-NH2
O RTE=- S =2
132 5o ABCHTE-OR P R R-EHetORT [
133 252/\(-@@}@3@1%2@@1)@11&@115&@ dNEBta-Phe-NH2
2531(‘ Phe- Om Pro-cha-RBta-|
134 254 ABWPRE-PherOm-Breplza- BtaaleNHQm
Lo X nl =y
135 2o AP Ras PREAZHANE OH) - CH2- Ph
i ~ i N'ININ - CO- NHZ
136 5 ogALSE %eﬂogt; ‘gz%ﬁga EF[:IPQJ&- Kip
137 259 A@cPAfy-FhdO-azeloha-Bt P Rs-NHIH?
260Ac-Phe- Ox n-Pro-cha- = Prf o NHR
138 261/\69Ffﬂ§ -Rher QoA zerehasBa- - NR2>
2627 e oz Ch
139 Has AR LB AT feep e BN o
140 Z204AQcHHER: ﬁEJJOH[-AzsicBa-EQ@PE&Nm
265Ac-Phe- O n-Pro-cth-Mf-Phe-
141 266AA&cHDab-Bhe- Qm-m{;hPtha-Phe-m
207
T2 S eaAbFReCOrbr Qb -1 Berihep2
143 Ac-Phe-Orn(Et2)-Pro-cha-Trp-Phe-NH2
148 Ac-Phe-N(nBu)-CH2-CO-Pro-cha-Trp-Phe-NH2
149 Ac-Phe-Orn-Pro-hle-Bta-Phe-NH2
150 Ac-Phe-Arg(CH2-CH2)-Pro-cha-Bta-Phe-NH2
151 Ac-Ala-Phe-Orn-Aze-cha-Bta-Phe-NH2
152 Ac-Arg-Phe-Orn-Aze-cha-Bta-Phe-NH2
153 Ac-Cit-Phe-Orn-Aze-cha-Bta-Phe-NH2
154 Ac-Gly-Phe-Orn-Aze-cha-Bta-Phe-NH2
155 Ac-Gly-Phe-Orn-Aze-chg-Bta~-Phe-NH2
156 Ac-Gly-Phe-Orn-Aze-hch-Bta-Phe-NH2
157 Ac-Gly-Thi-Orn-Aze-cha-Bta-Phe-NH2
158 Ac-His-Phe-Orn-Aze-cha-Bta-Phe-NH2
159 Ac-Hyp-Phe-Orn-Aze-cha-Bta-Phe-NH2
160 Ac-Lys-Phe-Orn-Aze-cha-Bta-Phe-NH2
161 Ac-Mff-Orn-Pro-cha-Bta-Phe-NH2
162 Ac-Mff-Orn-Pro-hle-Bta-Phe-NH2
163 Ac-Mff-Orn-Pro-hle-Mcf-Mff-NH2
164 Ac-Mmy-Orn-Pro-hle-Pff-Phe-NH2
165 Ac-NMF-Orn-Pro-cha-Bta-Phe-NH2




166

269Ac- Phe- Omt Pr o- hl e- 6FW Phe- NH2
270Ac- Phe- Om Pro- hl e- Bt a-| Ni - NM
271Ac- Phe- Om Pro- hl e- Bt a- 2Ni - NH2
272Ac- Phe- O n- Pr o- hl e- Bt a- 5SFF6 NH2
273Ac- Phe- Omt Pr o- hl e- Bt a- Ai c- NH2

274

245

A ¢ FDE-CinFRrBrohaiBte-PRE AN a- NH2

e Pha. . Orn_Dra_hl o ngm NER

167

276

168

27T
278

&69@@ Qﬁ“r?fprfge ﬁltaéPE% Nﬁ’aa NH2

169

279
230

\Ac@fﬁO@iJPnE’-E:Ba mﬁpﬁémf NH2
\c- Phe-Qun Pro-hle-RBt a-Phe- NH2

170

281

200

kécfﬂféfmﬂPm-blﬂﬁB@— EIQ&NHBe OH

171

4oy

283

VRSO ST AN

206

2384
285

R

207
208

286

———2870c~Phe-Orn-Pro.hl e.Egz-Phe . NH2

\A ¢ Pihe-AdgrProride BtaPhReNIEh - NH2

288 pichhe-AngnBrorie iMef-Rher NHE; - NH2
S T e
210 291R8ciPhe-CHPHS-eha Ber-Pd-NEDe- NH2
292Ac-Phe- Onx Pro-hl e- M f- Phe- NH?
211 %2? BAG-IRhe CﬁtrPRr—bleHBta—RhcyNEES D!HZ
TR Ve SR R e
213 290/ R IPRE-DANALL - ChdlBE-PhI-NEE - N2
214 Ac-Phe-Dab-Aze-hle-Bta-Phe-NH2
215 Ac-Phe-Dab-Pro-cha-Bta-Phe-NH2
216 Ac-Phe-Dap-Pro-cha-Bta-Phe-NH2
217 Ac-Phe-Ech-Pro-cha-Bta-Phe-NH2
218 Ac-Phe-Eep-Pro-cha-Bta-Phe-NH2
219 . | Ac-Phe-Fcn-Aze-cha-Bta-Phe-NH2
220 Ac-Phe-Fcn-Pro-cha-Bta-Phe-NH2
221 Ac-Phe-Fco-Pro-cha-Bta-Phe-NH2
222 Ac-Phe-Fco-Pro-cha-Bta-Phe-NH2
223 Ac-Phe-Fcp-Aze-cha-Bta-Phe-NH2
224 Ac-Phe-Ffa-Aze-cha-Bta-Phe-NH2
225 Ac-Phe-Ffa-Pro-cha-Bta-Phe-NH2
226 Ac-Phe-Ffa-Pro-hle-Bta-Phe-NH2
227 Ac-Phe-G23-Pro-cha-Bta-Phe-NH2
228 Ac-Phe-Guf-Pro-cha-Bta-Phe-NH2
229 Ac-Phe-Har-Aze-cha-Bta-Phe-NH2
230 Ac-Phe-His-Pro-cha-Bta-Phe-NH2

231

Ac-Phe-1.22-Pro-cha-Bta-Phe-NH2




232

297Ac- Phe- Orn- Pro-hl e-Pff-2Ni - NH2
298Ac- Phe- Or n- Pr o- hl e- Pf f - Cha- NH2
299Ac- Phe- Or n- Pro- hl e- Pf f - Eaa- NH2
300Ac- Phe- Om Pr o- hl e- Pf f - Mry3'NH2
301Ac- Phe-Orn-Pro-hle-Pff-Pff-NH2
SOzﬂkAeme-(m&-ProeeHd-BtaFF}fe-NHé- NH2

040N DPha Oy n Drn hl o Dha Dha NED

233

DOTNG LTe

305 e Bie-QF: Procthar e e N

234

307 Koo PG O PF oL TS T S Db N

235

308 pacPhe-ConCliyecleivBtalPlee-RER- NH2
309NAc- Phe- Om Ser-cha- Bt a- Phe- NH?

236

310p8c-Bhe-OmeClomhlaR{-Phe-NBIA- Phe- NH2

F- F -\

= - B> d - NH2

238 °laPe PRE-OMSG28-Bh{REr-PhEANHRA- FNe- NHZ
LR B e R N Phe- ND

239 320 EAc-PBhé)rEi-(BZG’\zlea-Bh’aP&—Nl-lEhe- NH2
321 EAc-Phe--On-Aze-cha-Bi-a~Phe NH2

240 322 FA-PPRQreri i -sha-Ri-BreaNBiRe - NH2
324F P T Bha- SN2

241 359 %%Pﬁﬁ'e@”&‘?%@aﬁﬁﬁeﬁ&@ he- NH2

242 339FRe-PRBOMXG3 Rti-BthaPRi-NHENe- NH2
240Fi d- Phe- Orn- Pro-cha- Bt a- Phe- NH2

243 345HAGPheOho-ldyercharBtacthg-8H2 - Phe- NH2
346N —Phe—Cr—Pro—hie—Pa—Phe—NH2

244 3,8l A6PBROERYRhls-Hied eV EPh o - N2

245 S49TROPh -‘E)riﬁ}'i‘gﬁﬁ"}{' MR-PH.PhENHY NE- NAZ
350Ho00- Phe- Om Pr o- hllmc;- Bt a- Phe- NH2

246 Ac-Phe-Orn-NMA -cha-Bta-Phe-NH2

247 Ac-Phe-Orn-NMS-cha-Bta-Phe-NH?2

248 Ac-Phe-Orn-Pro-cha-1Ni-Phe-NH2

249 Ac-Phe-Orn-Pro-cha-Bta-1Ni-NH2

250 ‘| Ac-Phe-Orn-Pro-cha-Bta-Bhf-NH2

251 Ac-Phe-Orn-Pro-cha-Bta-Dff-NH2

252 Ac-Phe-Orn-Pro-cha-Bta-Eaa-NH?2

253 Ac-Phe-Orn-Pro-cha-Bta-L19

254 Ac-Phe-Orn-Pro-cha-Bta-Mcf-NH2

255 Ac-Phe-Orn-Pro-cha-Bta-Mff-NH?2

256 Ac-Phe-Orn-Pro-cha-Bta-NH-CH(CH20OH)-CH2-Ph

257 Ac-Phe-Orn-Pro-Cha-Bta-NH-NBn-CO-NH2

258 Ac-Phe-Orn-Pro-cha-Bta-Opa-NH2

259 Ac-Phe-Orn-Pro-cha-Bta-Pcf-NH2

260 Ac-Phe-Orn-Pro-cha-Bta-Pmf-NH2

261 Ac-Phe-Ormn-Pro-cha-Bta-Thi-NH2

262 Ac-Phe-Om-Pro-cha-Otf-Phe-NH2

263

Ac-Phe-Orn-Pro-ctb-Bta-Phe-NH2




351Hoo- Phe- Om Pr o- hl e- Mcf - Phe- NH2
352Hoo0- Phe- Om Pro- hl e- Pf f - Phe- NH2 60 1391 |

H Phe-Cit-Pro-hl e-Bta-Phe-NH2 | The |inear peptides
known fromthe prior art such®as Finch et al. 1999
Journal_of Medicinical Chemstry 42: 1965-1974; Wng

264 Ac-ng(@rrlrlt;\Oc@b-Eza-PQSM3 US 4,692,511, US

265 0. 093 90199 B858—WE 168, WD
92/ % P2, 07515 WO 05 25057, WD

266 96/ ﬁ@ﬁ%e-di@ ﬁ%[&gﬂpph@msz) 997 13899 are 1n general
sigmificant|y worse antagonists of Coa conparkd to

267 cycl Ac-RhegdineRro-hohi Frp-RireeOHescr i bed i n WO 99/ 0p406

268 AECI Phe- ﬁ@mr%;ogﬁ%rlw%hsﬁﬂ]n Praret
AC- 1 AC-

269 Phe '[ELE IQ]mrﬁr %'%FWAJPBH 2I'he in terns of

1270 ant ageFhsi0m-RotHld B INRNHACL | ve ' near peptife
dest¢ribed in WD 99/ 00406 has the sequence

271 Me- DAe-H_hyéDer:odﬂa-BTa-aNaﬁ\ljﬂand an |c50 of 0.086 gM
e | ease

272 ass é \HBFﬁj ey N2 ont rast  thereto,: | he

[273 COMPAE IR mYErL e PRRALARERC - Pe- [ LyS- Pro- cha- [Tt p- ar g]
(al $0 from WO 99/ 00406 has an G50 of 0.012 M In WO

274 99/ PA4PheiOmiRroshieBitoChd-NHizit t he decreased stypuctural
£l eki-bi-litv of tho cvelice nanflrlalaa_ds__t_g_t_he

275 dec|bsPhe-GmeProgdye- Bﬁ%}%ﬁé\‘ﬁgt of the 1C50. Thik is
ref t BV ] t—of——TyctTTc—Tean] ng

276 | eas $8TPF1gXOr’glPrb e %ﬁag ors like T

277 Ac- PAe-PhkyGmne- mélataTEgy-m:g] and
Ac-Phe-T Om Prao-cha- Trp- Arql Thus__the jnventars

278 int :AG1Pbﬁ-Qm3Prdfhl>%tBtaeBCﬁ-Nm t he under st and| ng lof the
Pt efre—aspeet—of—the

279 pre%ﬁ?thﬁfrPMﬁgFﬁ%g%g?dl ngly provide a new cl ass

280 OT TAUPRISIS-PrOMICBCPR REISCT as Toarantagoni sts.
Thel present invention describes for the first

281  pepfAciPhe-rd-Rrefhls-BanpleOHc C5aR ant agoni sts  fhavi ng
!W'\c <200 nl\/l which—do-noet—h et

282 (haf @%‘PBPREB'P Pﬁﬁﬁlﬁ BFE’OEW:HHZpH val ues (pH 7.4)| and/ or
W T i T NII& gdoes not_carrty a positive

283 chaf Acyh}i'ﬁrﬂ Pégéﬂ Q‘qugh?s deternmined with a

284 funEAt-tPﬁaJOrﬁ&’i@&ﬂdE@d’-Phém The Anaphyl at oxins|. I n:
Dodds. A\ SSm RRB (Eds ) Conplenent: A

285 Pra“‘fxc-@hﬁ prﬁrmEg@hg-Mﬂ pp. 135-163). “The
ToNn FRventor—eatrr—ther ef ore

286 o é%gﬁggregyé?f‘ﬁg E%XHFE\J%Z especi al |y under

287  PNYPAQIPRSICHAIPro hIFEZ- PRENHD T

288 Ac-Phe-Orn-Pro-hle-Mcf-2Ni-NH2

289 Ac-Phe-Om-Pro-hle-Mcf-Cha-NH2

290 Ac-Phe-Orm-Pro-hle-Mcf-Pff-NH2

291 Ac-Phe-Orn-Pro-hle-Mcf-Phe-NH2

292 Ac-Phe-Orn-Pro-hle-Mff-Phe-NH2

293 Ac-Phe-Orn-Pro-hle-Mmy-Phe-NH2

294 Ac-Phe-Orn-Pro-hle-Ocf-Phe-NH2

295 Ac-Phe-Orn-Pro-hle-Off-Phe-NH2




The conpounds according to this invention do underline

the finding that a suitable hydrophobic

of

repl ace the C-term nal

aronmatic or

an aliphatic,
ar gi ndfe

of C5aR bi ndi

substitution
het eroaronmati ¢ ki nd can

ng

pepti des. Another feature of the conpounds according
296 to Eﬁhfherﬁﬁhf’mohi,e-(ﬁéﬁhcﬂ\ﬁﬂy of the peptides pand
peptridom et es— S heapserce—of—agentstie—artivity
297 i'h *Agéﬁhe ’é%'%%‘&?’%%ﬁrm concent r at on of ht |east
298 1230 AR he RS ATIPloChIs A R DANNEY ey Of exanpte Tepul ts
frof neasurements with selected peptides accofding to
299 t he | Acher®rm-ProehitPIREasNHR a nmet hod for deterpinating
S5alR -S4 VI & i pounds
300 accoﬁﬂﬁﬁé‘@@?’ﬁ’ehlﬁrp@%m)’ﬂﬂ?enti on do not show any
g o1 } S l; ] \_II t_ 3 : the—htghest—concent+pat i on
301 use1330$%ﬁ?ﬁ1%%%mﬁﬁzggﬁpﬁﬁzvention the follow ng
302 CONPALIMe-Om-Pole- PaIpRe- WL (he present 1nvention are
exahples for peptides in accordance with the present
304 i nveAciRie-im-Rro-lle-Phpdhe-NI2 agoni st s:
305 HESHZS %WWMMF) N e],
Ph- (hgFhe) el Tif-Boe-NA2rr p- N €], Ac- Phe-[ O n-
306 TV P] ARPhEIOMEP hle b PRal —Pro-cha-—T1rp-Phet,
Ac- 3§e?ﬁlé}r%% crH%T-F‘fé/r?ﬁEhe f Ac- Lys- Phe-
307 [ Ot Re-Phet@eniPro-iN-Eip-Pik-RBR- [ O n- Pro-cha- Trp-N e],
HPhel Orn.Ser-cha-Tr P N el _Ac-Phe- _
308 [ On fpBhetdmiRrg-quaf Bta-Phe-NHR- Or n- Pr o- cha- Tr p- Phe- NH2,
Y e e N P
310 ~ AC- PAE-SeF-PheltinAR-BasB Bl NHp AC- Phe- Arg- Pror cha-
Trpt Phe- NH? Ac- Phe- Qrn-Pi p-cha- Tr p- Phe- NH2,
312 Ac- PheToirOmdrofcha-BtopPRedHE2, Ac- Phe-
Tl D A~ b T~ DA~ NLID
TT I T CTITX Tt TN r
313 pc i TEOrnisOcharBig-dhbhE N
314 AC- R@-‘I‘HP—'P?-T Ol Lzt K- BIaSPhe WH:
Ac-Phe-Arg Eﬁ%ﬁdﬁﬁfﬁhrﬁﬂi;ég. tg-Phe-NHQ. For a
316 det FTH3GHACD-Phé¢-OrnPré-oha-BaPRheNHIoni sm and the
—————4kauﬁ4qynym+rgt—a-§haLnaPnhhnrﬂ nmodel - of the donpound
320 Ac- Prfac-PhenFity-dzeisha-BtgPhediH2 he ani no acids Phe, Trp
AT # T A Erhaced J&ﬁgkan%ner—Pro—was—feplaced
321 by ﬁl\)/l‘é&g \gme‘&%ﬁ%aﬁtg %s pl aced by D-al anijne
322 (S| [RA&PHEIDTHhIHbIchsBid-Phd N2 esul tTng peptrdes were
analysed with a functional assay with regard fto their
324  C5aff aar@myBro-eiarBtaskie:NHRy (exanpl e 11). Fromfthis
appraach—H s apparept—i gt —the—substituteH of the
329 o pPnsRhe;CitRra-Hlg BiasEhesNHg p, cha, and Phe by] net hyl
339 O OFffi-PRSOHLPrd Ph@BiIPREIRFIC o0 105 DTTaCTIvEity. (4 CS0
values > 3 . In contrast to that the activifty of
340 t he|Fid+RhagOmi-Brio-cha-BadHeQXH2 Pr o- cha- Trp-Arg] ils
conparableto the activity of the nolecule havding Pro
345 Lgp’%@ﬁ'%'%ﬂ@ac}(dt%d’mﬁﬁ%M conpared to 25 nM .
Fire sttt ot orof—Arast a
346 gWWSﬂ‘F#%‘&@‘?‘%?}W?ﬁU C50 = 20 NM to || C50 =
348  O- 6 do-Phé-Ott-Pro-RIEP8-PRENEES
349 Hoo-Phe-Orn-Hyp-hle-Pff-Phe-NH2
350 Hoo-Phe-Orn-Pro-hle-Bta-Phe-NH2
351 Hoo-Phe-Orn-Pro-hle-Mcf-Phe-NH2
352 Hoo-Phe-Orn-Pro-hle-Pff-Phe-NH2




| ess pronounced than for the substitution of Trp and
Phe. 62 Additional substitutions at the peptide

Ac- Phe-[ Om Pr o- cha- Tr p- Ar g] and simlar conpounds

| ead to a nunber of peptides 68nd pepti dom netics,

respectively, which, singly, have note rthy
391 act Tﬂ-l’hee@lt(PéQaﬁ?JBéali Ea-l‘l}lj'gspem ally the foll og ng
MTPLT UTO OlTUVW TIUL TV .
Ac- Phe-[ Om Pr o- cha- Tr p- Phe] ,
Ac- Phe-[ Om Hyp- cha- Tr p- Phe] , Ac- Phe-
[ O Pro-cha- Trp-Paf], Ac-Phe-[ On Pro-cha-Trp-Ecr],
Ac- Phe-[ Orn- Pro-cha- Tr p- Ppa] , Ac-
Phe-[ Orn-Pro-cha-Trp-N €],
The lindar ﬁ&}ﬁld[—:ﬂm\oﬁn drom the TpriorMet $uch as Finch et al. 1999 Journal of Medicinical

Chemistgy 441 966y 187 St ph LS dDrugs 2: 686-693, US 4,692,511, US 5,663,148,
WO 90@%185,%@ f’5§ %E@Hﬁ@élwoﬂﬁ/ﬁ’ 1l W BaRy7308 WPe4/07815, WO

ro-cha-Tr p-Ea
95/2595%,- Wide 96/066 1, dNaqee/om@épanc] wacgmcm B gendral significantly worse

mtagowtg,ﬁiyél[s]@qqﬁ‘}%age oLy E&lﬁ’t S Th{egr,ipegria W(0,99/00406 (e.g. Ac-
Phe- [L;lA-S{: Prﬁo&&lwgﬁ ﬂﬁ@[lgﬁmrgfcﬁamﬁ-a}_é]PAMﬁ]eu[Om -Pro-cha-Trp-Arg], Ac-

r-cha-Trp-P
Phe-[LymezogI@-bmng: NFle- @@rms}qﬁrmrt@gausnp cactiviy Tnest Mctiye linear peptide

describéé &ng% h?@ﬁa@ﬁﬁww?ghgw?ﬁr%ﬁ%ﬂm-arg and an ICso of 0.085

pM (méssubdewitRitie céibudr G261 Skl Cidsa Wﬁfﬁﬁfﬁ‘lﬂWNS) In contrast
Phenyl propi onyl -[ On Pro-cha- Tr p- N

| e
theretothe comparaple. ¢yclic Bpgnqnhéc-ﬂhg-[Lys-Pro clla-’i“rp-arg] (also from WO 99/00406)

has an ﬁ%g of F§ 1% %W 'WB'_@ d()eozb? Slﬁ? %ﬁﬁh@n{cﬁ% gl!ﬂ% deddfsed sgf/l'b%t%lral flexibility

ption of pept’ vari et
of the éylit peptidd kadsiozthe detrasagei.e. adfiﬂxmﬂmddmﬂhcdf ithé 1@¥so. This is reflected in

vert hel ess: the oral av Ia it
the devg t gE cypl 4T S1ea@ng Eﬁqt blg 1n%1@ pke Eg-ﬁgpt[ggs-Pro ~cha-Trp-

arg] anarox% 199@5,?@}0 cg?ﬁgﬁ%gﬁor oraI avai l ablity (Burton et

our na arnmaceuti cal Sciences 85:
1337-1340). A nodel for the estimation of t he oraI

bsor on is.th a of .t he per .
Ths, ¢ SeBlorS btz Ao e o0 dne RbqrrandiBe i {E pijor alt'regarding
least oﬂéﬂgﬁﬁcﬂbf th-E résent §XAREbE lahd dcEHHARY, g:l?a?rél@@g aRW BRbs Qf compounds
Phar mac Phar macol ogy 49: 627 The conpounds
which cgadwsruge gSC&Rh@tagmﬁhtl on which can be used as C5aR
ant agoni sts, show a significantly increased AB '
perneablllty due to the hydrophobic substitution of

The présb@t 1ﬁvérﬁfdi’fl d&@énbeﬁ IeH the fiiest tinfe peptilidi] péptidomitsG® TS8R antagonists
Ac- P [) p-.cha- Trtp Phe] has a surprisingly high

having é@ﬁ%ﬁ@ P nM, vahwhzlo BRUkAvE acnﬁsstw@dwb gharge ppdaripaygiglpgical pH values

(pH 7@%&1%@%&}} i’fﬁ?{fémgﬁl%ﬁﬁgig i grd(qoeg Qﬁt g%ﬁgseltrlﬁ@é%l%gg : {T?}tellcso value is
determined m&ﬂmﬁmﬁtlén@ dfsag (Mblﬁlhl|9|97 a'hermmyhtcﬁ&lﬁ [0 Ddkls oAEW., Sim, R.B.
ly well avail able conpounds., An exanple for

(Eds.), &omnlvnm A Practical Appoachy eorh pPs13-46Dndhe Pomﬁw&% according to
this inVeHUMR Bh AROBITBRPHIH! ¥s UsaRl aﬁtﬁ%@m?ts 'égpctciaﬁ‘lyt Bhder physiological

conditions.




test by Lennernas. It is also wthin the present
invention that, in an enbodi nent, the conpounds
according to the present invention have introduced
groups at X1 and/or X4 whi ch6l nprove water solubility.
" Especially useful for inproving water solubility is
The compmmdllaccm‘dmglto nhis fingntop do wintedlina tle Ahdiag tlmt alsaitable hydrophobic

teractions, w wat er an ich are
substituG P dp SBENAEs BRAGRAIIC) RS EOR GBI Sindaaa eblart, B fpminal arginine
ofCSaIi‘Sfrﬁmg%?ﬁ@é%@m do, ether, urea, carbamate, am no,
substituted am no, guani di no, pyridyl, carboxyl. The
di scl osed groups can explicitl y be introduced at all

SItIO at X1 and/or X4, a ot h,. one and.seyeral ..
Anothef syt Yo comapify FegrdrLFEALs A G iobpErEaLEa! T peptides and
peptldohl'"ﬁléﬁ’&u &efle ab?éffém%lf %%ox{lé'ﬁc Adﬂﬁmynh raQQllﬁIak Q8saPups6 \u&odtentration of

groups are the attachnents of Carbohydrate tesidues
at leastah4:BO el«hﬁmw@lgl \2c shasys. Byiewast of @xampé msggﬁe.ﬁtom measurements with

ST e ORI e
agomstib%chbﬁw@@ﬁﬁﬁhsly Nthe otrpoundsheccdadin®itd theyprefentinivehitios do not show
i mproved by - addi ti onal nodifications. Sp

any agqpislics iagHvitonp tarthe Ruﬂimt sancepfgationeussr Wlélan ithe presendripvention the
followu%‘ gox!rlglgjw.llsr*&g n a{c?{é)drz]ig so Ug)ie|t llg}gsén@tlﬁfegx\%iﬁh'a% re%%méf@?{%ra{)epndes in
accordahbe Svith ﬂleapreﬁénft linvention nwhibl dtralpdre amgxﬁﬂsts VHD[JHZ(@H®$-D4-C=N-O-

CH-CQ Fooirm-Hri-fis- i%;ﬁ@qtliggh@ﬁzi@%%k‘l%ﬁé@d Srihaekanich 7% Phe-Om-
Hyp-ch%-gﬁ-gpgﬂ J—%Iﬁﬁg ?12?1 Fll'osalau’f’i{ﬂr- as , BE-PR[OMm PYHLRAMT aﬂ‘-ﬁ?ésAc-Lys-Phe-

n con “thereto, conpoun
[Om-Pra-chet TirpiNlie}, yHethed O iProdkREE-NIE], - PlﬁdﬂnmSndchaszaNbI} Ac-Phe-

[Om-PrgERZ TR et AP e OTBT R S 1oy P RRN tng R PE P Spe-Bia-Phe-NEG,
Ac-Ebvhmﬁ-?wbha-crrﬁpﬁmzaSAam\efoﬁOéhammtu%eélNH h%c-Phe-Arg-Pro-cha—
solubility i's increased from 22% (conpound

Trp-PhegNbhp derRhesPrn- s chs ErpoRhsriNFous e AHeHOTHAZ ey 3t BhesNES, Ac-Phe-

Tep-Pro s PR o « AT QS BB 830t "5 BB R Br R Braphe

NH,, ASPE@Alg(CHYCH, FPf-¢HalBiaifhecdHE act er, can be converted

into a well water-soluble form In the foll ow ng sone

ternms are set forth the neaning of which is to be used
For 4588 URNTLE O RCRLAOSI 4 4RI 0Bk A% prapscoptors mocel
of the dempoimd Ad—hmghmt-mma-Trpmmg] athe aminasacidalbhg, Trp and Arg were

f d.to_as defl t he nmeani f the var
replaceq By s afaginioPro MESSRAFTd §5 NP G BRLCE W deplath by D-alanine
(single sRRARRIOASS ThERERMing ?eprd@g Wef@%a@{@.ﬁ%ﬂ? AtfanctioRal askd}ewith regard

respective structural el enent
to their C5aR antagonistic activity (example 11). From this approach it is apparent that the

substitution of the amino acid side chains of Trp, cha, and Phe by methyl groups results in a
pronounced loss of activity (ICsp values > 30 pM). In contrast to that the activity of the
antagonisf Ac-Phe-[Orm-Pro-cha-Trp-Arg] is comparable to the activity of the molecule having
Pro replaced by NMeAla (ICso = 20 nM compared to 25 nM). The substitution of Ala for Arg
also leads to a significant loss in activity (ICsp = 20 nM to ICsp = 5.6 uM) which is nevertheless
less pronounced than for the substitution of Trp and Phe.



i ncluded, but the structure is not limted to it. The
term"substituted" neans, in preferred enbodi nents,
that one or several hydrogen atons of a group or a
conmpound is/are replaced by g2different atom group of
atons, nolecule or group of nolecules. In connection

AdditiéraBk@ititdtions e ItheAPertide M c-Ph&POrMProad AT Erp- AFY] &tid| ilanompounds
group of nolecules itself/thenselves iS/aré referred

lead ta 6 munbarbef pentides sandr pentidomimatiosomespeatiyalisr whishs istwprisingly, have

| | t r
notewolffy aBIVuR PRt £, 'RopbliBly (B SARLAIE nepfief{Bhoy noteworthy
inhibiterytbadtivityt lAmPheaﬁ(wntBrothaar@tmie!] eAQCB]‘IQQQHﬂaH}@chaHErp-Phe], Ac-Phe-
substitution of _tw hydrogen atons a carbonyl

[Orm-Pracsley TrpaRefhe AfcRa LB rosRerbRyicthr wp%heampare?cé%‘épypal, Ac-
Phe-{OREPEEEE PN, JACTRE HOnTPIEb T M ALtRSOrfPro-pha-Trp-Nval,

Ac-Ph@[OmFPramhaéKrpﬂ{le}at [ rAn-HHeqmm-tle-cba:-fF rgDEaf]nS| Ad:-[Phg—[Ofn Pro-cha-Trp—
Ebd], Qc%%;@@brgﬁ%l%légﬁ%@ﬁmr E&%PEFT[%H‘V ro- 2 kenfg% A ?l k)ﬁﬂe-[Om-Pro cha-

et S G R

Trp-Nlelyano, niAcrloys-Rimi-[frp- Pamqha—Trlenbal kyl , AxaPheepQumStp-cha-Trp-Phe],
- | [, b

HOCHH R o R R TSN 21212 4. phe O

Hyp(céa\r—nomnmzbﬁﬁbmbwtﬁ-cﬁ@mﬂl?hau bstituted f urt her bé(c-Phe-[Om—

one or several further substituents. This ap

HYP(CQQH“I(FHzﬂQH(QH)CH'IéJH)ﬂha-”EmPhg%J Rlyqnylm@mgnyjc[y)fm;ﬂro-cha-gl]lp-Nle] Ac-
RN e

"al kyl" refers, in preferred enbodi nrents of the
present invention, tq a saturated .aliphatic radica

The orahabsorrtiangof peptidsnds daflvansed ybavasetynel fcters dik§osizereharge, and
hydropggéﬁ%iﬁsi ng[’tfl&l@.% 1 6191{1?'%&1&,31]%9 ro?% Bg g%gio‘f %5 pred1cted a priori. In

ronttwo to Ve car
general, geptidesnsre w@garded taricve rpopk &riﬂom%laﬁllug (Burton” ed klyl1996 Journal of

Pharmaltggﬁt:mgﬂ gfs:lxgg&tg%éb ?%r' g}j@g a& gi'ofr el esgﬁg 1‘{% log &r&%rglsébsorption is the
measurEMEROSY Bt NS péﬁrﬁaﬂl‘h@}f firb6sh a HORbRYE A lefithelial Eélaléo? g CaCo2 or

having from one to six carbon atoirs and branched
TC-7) gﬂxemp lﬁaiaﬁmrgnianrﬂW Hioumat of ?iharmacaramdrﬂmmmlgg)e@ 627 38). The

compoffl b e 08" Bhfin il 5t L 1 i, show o

s1gmﬁd@.Hﬂitix%@dsB&%H Irp@ﬂihé“a@my [k |t@ 'ihé ﬁ%ld?ép@éblé @@bé@l&tﬁfdnxof the C-terminal
" For exanp he  term "al koxy"

arginine gF iy example, tihefa@tagon@t a\w-l%hekmrng}impmnﬁmhheﬂshas| mﬁ@ensmgly high
permeag?ikt?%f VA L %ﬁ%gln%#{edqggﬂ%ya@lp%ﬁﬁg 111tP' oqi(? gfxltOGB &f'the charged

roup
antagonﬁlﬁi—@-uPhé'-lﬁerﬂ-deTchaG’P@l-Aﬁg] k¥he hirghfpehﬁeabllﬁtyam nefdmd iofifiglires within a
of the present inventjon, to the cyclic derlvaalve
range close to the one of orally well available compounds. An example for an orally well
available compound is Propanolol, which shows an AB permeability of 31.1x10° cm/s in this

test by Lennernis.

It is also within the present invention that, in an embodiment, the compounds according to the
present invention have introduced groups at X1 and/or X4 which improve water solubility.
Especially useful for improving water solubility is the introduction of groups which are able to .

have strong interactions with water and which are strongly solvatized. Frequently used groups



of an al kyl group as defined above, which is
optionally unsaturated and/or substituted. Saturated
cycl oal kyl groups are preferred, particularly those
having fromthree to eight c&8bon atons. Particularly
preferred are cycl oal kyl groups having three to six
are: hydmilppketa) carboxafiido} ethen, ‘uaeay kcirbambite; aming) sabsténted dineoyt guanidino,
., ,0f the pres invention, to.a r one
pyridyl saghen § Berdiociasebearoumsas oidu By WEdbed Caladigpshe X1 andror
X4, anﬂ fth SonleCarfdl ¥dvefHl Od{pﬁlebﬁ%f 361uBilfy QherE®iffg groups can be introduced.
stituents. 65 Each of the above defi ned groups
Exampléa féryth® intfociyctiambdkseivéral grotps aveythe attashmentsefchgbohydrate residues and
thvl ref}pegni ve hal ogenated derivatives, whereby the
Cthyleng £1368€nat ed derivatives may conprise one or several
hal ogen atons. The hal ogenated derivatives conprise

any hal ogen radical as defined in the follow ng. The
Therefarer the" prgbestt inednsion, cswclall)p elsbeinchides poptitieend Iaﬂptldh@umetlc C5aR

g S SR R8s e BRI 5 AR v o

additiod] enddifi€utidns. CSUch mRodifichtiods areknoWiftot thé Bhé kletled @athglart and include,
refers, in an enmbodi ment of the present _invention, to

for exampls, #hs! intrgdugtiongf thasprskionsly mentioagd pelybitity pproving groups. That this
n 0

is an efgf%ﬁgﬁ‘%{h%gh@e%gé&kﬁk’&g [eagsl tcoallgﬁgﬁl\kh gggﬁtggcxﬂktg ¥%&Gl'e demonstraded
by the follb@ingcasahplesay consi st of both carbon atoms and from

1 to 4 heteroatons selected fromthe group consisting

of nitrogen, oxygen, and sulfur. The heterocycle my

' EEPES b
n secoRfobl PSR, RORRALL| B YL RBPGH S5y B BAQPES it
(pH 7.4) einsnontrast| theratbi cerhpomde40 lasra sohahilityeaf F406 zmI;IEPES buffer. Compound
oxazol

2 whxclbgrflsﬁ%agqh?}ép%loéézgpw coragé'aﬁl éctz gb@égmiq 1, “S?I a scﬁulyllhty of 13%. By

adding nfJré %6%1@» hydRopli@ gfups as BNSWA 'f&%ompd&‘x‘xﬂ'ﬁ@ﬂé 5ollibility i is increased
pyrimdinyl,” pyrazinyl, indolizinyl, indoly

- from 22%dconipbyad 28)8n 847 compiound d)7Bhis kscewgh, truei 21thaugh 9omp0und 4 is not
carge TR 987 iy, AT RALe b SSHERRDRML B o e presen

inventi¢H) ldBspiezhétly h{dxﬂplhdb'ié Ethariater, cﬁwb&@mbttéd/ into a well water-soluble form.
naphthrldlny pteridinyl, carbazolyl, acridinyl,

phenazi nyl, phenot hi azi nyl and phenoxazinyl. The term

. I I & t :
o e 5L RINS i 6 Pun ARRARSELIER g o e PR Bcimens o
the present mva(iii(me nbpar&dulanﬂowwhlch acg sef fortlnhe:t&mrm mmre ddtail Although these
bi ¢ c eteroc I|c lcal |ch na
terms arg B rqff,g tmnsl, (ggeag e VEEQW terms is not

necess%&ﬁi%&%&etocons' sts of bot h carbon at ons and from1l
to het er oat ons sel ected fromthe group consisting of

The term "comprises" means, in preferred embodiments, that the respective structural element is

included, but the structure is not limited to it.

The term "substituted" means, in preferred embodiments, that one or several hydrogen atoms of a
group or a compound is/are replaced by a different atom, group of atoms, molecule or group of
molecules. In connection therewith, such an atom, group of atoms, molecules and group of
molecules itself/themselves is/are referred to as substituents or substitutions. A prerequisite for

any substitution is that the customary normal valence of the atom is not exceeded, and that the



ni trogen, oxygen and sul fur. The heterocycle may be
i nked by any atom of the cycle, which results in a
stable structure. Preferred heterocyclic radicals
within the present inventioné#nclude, for exanple,
pyrrolinyl, pyrrolidinyl, pyrazolinyl, pyrazolidinyl,
substlttnioma'esldtsriy |a stabde {‘)dirﬁbdn[h)dl By thé Bmﬁmﬁbmdf b hydw’gamﬁioms a carbonyl
pyr nyI eé E i ndolin azetidin
group (pepr pgax}err%tﬁg ar lgéqw)alabq Wéﬁ%ﬁ%ﬂ% presen 1n aromatic moieties.
tetrahydrof uranyl , hexahydropyn m di nyl ,
hexahydropyridazinyl, 2, 5-
Substitulémmop Substtuyidnoegqypriefarably bd splected individually or in any combination from

the grogp &QB&;O{XO ﬁé&c{;&)&}rﬂ p]i'fp%yl’ m&rcﬂpto, alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylsuﬁirfé’l QyRIAYE X RANBE R 1@5@ &y 41 Yarylalkoxy, heteroaryl aryloxy, halogen,

di"oxo- pi perazin
trlﬂuorgmdthsl Ghﬂeqrpaie;hyﬂ oqyyno,mmonaz;ido yangino naminoalkyl, carboxamido, -C(O)H,
r 0- OX

acyl, oyiazgl%fg oxyacyki 2 #ﬁglm‘;f“%imf edﬁ-@ilfygélyl sulphonyld s&%one amide and sulfuryl.

Each sixlfsﬁhh:lnﬂit@élf ‘éhﬂi‘)ble sllbgtrtd!eaxﬁxﬁﬁeraﬁbﬂ one or several further substituents. This
i m dazol idin 4-di one. 66 Wen the terns

applies pagticatashyy ol %IK 1 CYQi@leYIDh?t?WcY@lMU ai'}dr heteroaryd ang eryloxy. Furthermore
h dt th b
any deffiif; 4t sl E‘ng PSS b el e, O

"aroyl" refers to a phenyl or naphthyl group |inked
to a _carbonyl group (C=O. Each aryl or heteroaryl
The tegp plkyharefeise in reelgred qnglg)dggmtq; ] the gresegt |myvent10n to a saturated
y r tive quli n
ahphatlgII %gﬁlgﬁ g?{x}ggmgg fr 3 d&r)ﬁ(;eqz(l) r'%err %Erylgﬁgzﬁp §: orIH AGJ-o- pOfinsaturated
aliphatit dtydadvadsomqradival |cnyipnsmglafpdm hwlo toapwalls oaﬁbnnlawtes 1ahé at least one

double gh e RBTLF At TNV EriTE e poiHaea Betand A brRBERA alkyl groups.
Unbran@l‘ied d\}kylag'igu s%szdgr frof'one ® elgﬁﬁ’caﬁ’%r{jétéﬁg aredﬁéfe}%lﬁ | Wfbrahched alkyl

%1 |ke ni trones, N-oXxides or of sul
groups bwm@ jogfeane toudix oa@gn atang dng brauched atkyt grbubs lhmslngifroam three to six

carbon oAs Cag? ?%%%ﬂ?a{s‘lg ﬁ@;ﬂg? Iﬁﬁo%(z.}l-[g %8 I%%ldct: Sde %%Elae %Eleded‘alky ” comprises
any anal&isihiClREACEd Sut t6R&R FRond Eorhbinatidr tetrfis BOHS iphdfik tdlidt or “alkyl”.

the neaning of various terns sllghtly changes For
exanpl e, a di-radical descrlbed as "propyl"

| " ) e!
For et 481 TERGE” BE SHURIRErt . g U s e by o
oxygen&zr sglfur dtbmofMAlkahoyl3 refersato anaalyyli growg whichfis dinkdd by)a!i:arbonyl group
e. 1, 2, 3, 4 and 5. In other words, any range that
(C= O)IS defined by two integers conprises both the two
integers defining said limts of the definition and
any integer conprised in said range. The present
The terinri\egciballpl"abfeos, apampembedimeht of the presert infensibn, e thd cytchie derivatives

o an o B e ) e SRR bl B S
cycloall??lgé%hﬁs abel ngeféffeda'i)gnlc@%'&eﬁowﬁhﬁg'ﬁ&h%ﬁ% 1o elght carbon atoms.

rogen. anpl es “for carbon isotopes are 11 C,
Partlcu]arlm ptefe@red are cycloalkyl groups having three to six carbon atoms.

The term "aryl" refers, in an embodiment of the present invention, to an aromatic group having
from 6 to 14 carbon atoms, whereby "substituted aryl" refers to aryl groups bearing one or more

substituents.



The term "energetically accessible confornmer” neans
any conforner of a conpound that falls wthin about a
20 kcal /mol wi ndow above the | owest energy
conformation. In connection Gherewith, e. g., a Mnte

Carl o or stematic confornational search usi ng MR,
Each gf\the @hoveNXnimed cgroepst I'alkyls, asfclqzﬂdyé'hwlﬂe'&rym comhprisel the respective

halogeggﬁgld&%atzf erqbgr ﬁﬁha %o L(:a eqn@gxgs may cgmprlse one or several

halogenhdtbms,/ TMH\AMaETgBﬁaﬁéH defVatBRcoRlprisd AnY | HefogeRAAARE! as defined in the
used. 67 Am no acids are well-known fo the ones

followiig | | ed in the art and defined by the fact that a
nmol ecul e conprises both an amino and a carboxylic
acid group. Both natural and unnatural am no acids

The tenarthdle" refers] in @&fﬂ?}eﬁ&erﬁl{oﬂuﬁent cﬂ’ﬂne Preferft GnviimLioA, R Kilogen radical

referably a-am no aci nore pref f er abl
Selecteﬁh@%nﬁ\ﬂfgoaehlago, dremosapd ide. &ag%rrad halg groupsiate |%10m)tchlor0 and
bromoSPecified in nore detail (e.g. "tryptophane"), both

the L-and the Dformare neant. A natural am no acid

is an L anino acid sel ected fron1the group gl ycine,
ni ne, phenyl al ani ne,

|
e o LB S LAt B ISR it 51 .
membéi‘éd“[ﬁ'&'efab?gf 50 or &hyﬁng?e& %or@é?&lﬁ:‘ BF 8- 'f[?ﬁ?'n?é?ﬁ@e?gd bicyclic aromatic

glnlne ysi ne, threoni ne an
heterogyche radiqad. wlmneh}maah hetatocyolie mnayarnndlst of ot osrbon atoms and from 1 to 4

ol AATAHL BT R BB 5 308l B eyl

may belifikied byGingsitord oﬁﬂﬁ' @Hfésérédcﬁhéﬁ BBl QniRfird Swakth the present invention
dehydro am no acid Am no acid derivatives ar

preferr%Cbhﬁts spdicals raeastfpr efcamnlaeaﬁumyla@hld@ylbpymddl fguamglyl, thiazolyl,
1m1daz612? @#T Sl 02{ O{soghze car %%‘;359 ¥1|0|ut§]a%cl’c}9 a\ei}gzrml etS t@?{deaztopﬁ pyridinyl,

pyridaziwy)) pytitnistiydepyradiygll indalikinyR Ghdblyl0 isoiflotid Sher2BElirif}8, benzothienyl,

ersion of the amno group to am des, ureas,
indazolyfy " H?hyi,o&m@gzoy Ibmﬂéﬂ; phrasibh spuieoliginyd, qulnohnyl

eSS BRSNSt AR SR, piiin,

carbazoiy:h awidanyls Ibifen&myldphrrnoﬂhamwlmd iphetiaziayso be referred
to as amno acid units. Furthernore, the am no acids
can also be derivatized at their side chains. |If a

The terfieleverbéyeBfl" 2FeROiSA Bmbadid{enf BF AR Frebdht 1ﬁ%ﬁf1§hdt% a stable 5- to 8-
chain of Wwhich is derivatized one or several tinme

membequl, Brefgrably 3t ot 6rmenbsredmonacyclic s l8atd y1 ammhefed:blbthc heterocyclic

it YU Bl ST B BET LB K bl s hetrocyt
conmstﬁtbf&dﬂh b&dos afnisindl 3! to A et oatdmB el $dnt rb@P @bnsisting of
is, for exanple, an amno group, a carbox

mtrogelgrqﬁygen and sulfpr. é(ﬂ)gdptq;pcy@lp maydmolunlgad(h)pany atom of the cycle, which
results in a stable structure, Preferred heterocyclic radicals within the present invention include, -

for example, pyrrolinyl, pyrrolidinyl, pyrazolinyl, pyraiolidinyl, piperidinyl, morpholinyl,
thiomorpholinyl, pyranyl, thiopyranyl, piperazinyl, indolinyl, azetidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, tetrahydrofuranyl, hexahydropyrimidinyl, hexahydropyridazinyl, 2,5-
dioxo-hexahydro-pyrimidin-4-yl, 2,6-dioxo-piperidin-4-yl, 2-oxo-hexahydro-pyrimidin-4-yl,
2,6-dioxo-hexahydro-pyrimidin-4-yl, 3,6-dioxo-piperazin-2-yl, 1,4,5,6-tetrahydropyrimidin-2-
ylamine, dihydro-oxazolyl, 1,2-thiazinanyl-1,1-dioxide, 1,2,6-thiadiazinanyl-1,1-dioxide,

isothiazolidinyl-1,1-dioxide and imidazolidinyl-2,4-dione.



Am no aci d anal ogues are conpounds, which result from

am no acids by replacing the am no and/or carboxy

group by other groups which can mnic them

Non-limting exanples are theé6 incorporation of

t hi oam des, ureas, thioureas, acyl hydrazi des, esters,

al kyl am nes, sul fonam des, phosphorl c acid am des,

et ones,, al coh S, 001 oni ,d amd
When %‘Sﬁ g’f@b‘?‘ﬁ’ég'lanaetﬁ 1V ang gl ez Bacddemetharowih piher expressions
and I Qe h "

e ekt e e W e x| iy Bhtefd o phenyl or

naphthwlcgrgmhnkedgtaratcazbonybgmuy\;(Ce@ & Sons, New York, 2002).

68 Aromatic am no acids are am no aci ds which conprise

aryl or heteroaryl groups. Non-limting exan‘pl es are

Each a?*ﬁ%@)ﬂe%r@d&%ﬁ&amﬁoddd%%’nﬁhﬁ@y i3 g@ﬁiaﬁg or fu drogenated derivatives.

| uor o- phenyl al ani ne I"uor nyl a
For exampig, oqeinplinesdy malyaalsn eincBide hdcnahyclrhqmyxbhﬂl)dnantb tetrahydroqulnohnyl

Lt SR T C—

hono- hi sti di ne, hono- tryptophane, 1-naphtylal anine,

2-naphtyl al anj ne, 2-thienyl al ani ne, 3-thienyl al ani ne,
Within B}éﬁf’éﬁsmtéﬁw’éw&rhm@e tfsmigz nifraganieor ‘B azbl’sya fut"aeri ¥’ any oxidized

r agy SO e

denvatf% d(fdﬁf E’@gé}{] 'Hg@ ng %ﬁlggs? carg fpépgﬁl'ﬁg G sSTRIDE sul‘t;ones and the
quatemizepi Hemyd afl angibasic ndtrézediapd GHCW- at TPARAItand included.

corresponding D and (3-am no aci ds. Hydrophobi c am no

acids are am no acids, which conprise hydrophobic
Radical@lchy b - <Y8i. tri- 05t RGEQR

sica il bt of)0F ROV, ROy BEc POt ABIERIARY b oo e

meaning Zif| wenouq)twmylshghﬂ!y nhangeyrhm evamplle, s didtadécal dysskibedvas "propyl”,

steing(i Pr GysStei nmet hi oni ne, proline,
mema@?%%‘bf? ﬂ%ﬂ)‘?ﬂﬁ )(%ﬁt:l(ﬁgﬂﬁor val i ne, honol euci ne,
cycl ohexyl al ani ne, cycl opentyl alanine, 1-

naphtyl al ani ne, 2-nap ht¥lalan|ne 2-t hi enyl al ani ne,
Any wogdipg |V\§h‘;h %nearrﬁeﬁ dhe lvmts of arangy isuthaas, neg., “frdnyl to §’ yeaneany integer

from 1 25 %g?;g?/ g.'JH {Sﬁ’nd §i l 3 ph nyI aI an nﬁgf éﬁ,ﬁi?.rgled by two integers

comprides bothythe ome Xnyﬁegéra raeﬂﬁangcsml mhﬁwf th9|chéﬁhﬂi%n and any integer comprised
n-cycl ohexyl gl yci ne, octahydroi ndol - 2-carboxylic acid

in said rgpge. corresponding D- and (:3-anino acids. The
bi ol ogi cal binding characteristics of an am no acid
unit are those binding characteristics shown by the
The preseng pwntlmea]au}cnmpflseschlhhmﬂop@}s éfravorndLthedesaribedicoMmpounds. Isotopes
nol ecul e s are

bi ol | |
B T T e
deuteriud¥0frel isdthpdsH¥ hGIRIFRh Sk aBiplesS gﬂg'&fﬂoﬁllﬁﬂbﬁe@la& o dolceuh gsq 14,

are protein- or peptide- bas receptors ups or
units which mmc or imtate the biological binding
char act tics m nq acid, are.defined as

ri '
The tenff SR GGaIS ctroBssible EPafngl ity say oBGTISH o6@ compound tha fuls
within ABYu€rAQ01 Kal/BR IWidHowPAKYVE RB! IYwRst energy conformation. In connection _

therewith, e. g, 2 Monte Carlo or systematic conformational search using MM2, MM3, or
MMEFF force fields as implemented in molecular modeling software such as MacroModel® v
7.0, Schrodinger Inc. Portland, Oregon, USA (http://Www.schrodinger.com) or the like, can be

used.



bi ol ogi cal receptor or a biological interaction
partner, an interaction identical or simlar to the
amno acid itself. For the selection of such groups it
is preferred to take into cordi deration those which
are the nost w de-spread ones in terns of nost
Aminqoacidseare ewtllHaioemato tthomsesakillel én tiesqreaid definediblyrihe et that a molecule

it i ol I t I

compryes Ry Brat-ArE P GE,A CEPRIYC S LrOuR R Aaval e unnatural amino acids

f I%”ﬁﬁ LOGEN q]ﬁ&
can bep‘?&g&{gn ca %J;%&gm Qbe aIRlloﬁt era% @gﬁs agh?fgroget}w% dno acids, more
preferabbyn asL- avhmmacldmard&secarlng:dda %n aindia abrl]d hillﬁftlapémﬁbd in fjnore detail (e.g.
" [ i de chai ns. Phenyl al ani ne an
tr tqpﬁﬂﬁnbgﬁﬁ'h% iaﬁ‘dgfg fg’rﬁfﬁg’feﬁn%ydrophobl c

interactions via the nethylene side chain or the

aromatic groups and a-n-interactions via the aromatic
A natugaloaumiso aciblidi an braaihy ,actdlmldcmﬂlofremgohe weowy glybine, leucine, isoleucine,

. tr p an serve as drogen bond .donor via i
valine, gBaS VYo Rghe GHTESig. T RAPSOSRIPIH Reidorsperasine, Slijamic acid,
Bt D m AR SRl D Pl AR ThicORfhe ol bfidine
si de chai ns. Not onIy the conplete side chain of an

am no_aci d,. but al parts.of the sid ha . -
A un 3Bl i o 2 RRRRET Pt 2eid S BB by s mot imited 1o,
D-amittiatids WN-g1RylL&min® 48id, oo afindaBidsNe, abdx%&ﬁhﬁ@d ammo acids and
bi ndi ng characteristics of an amno acid or shal
dehydreamiipg acidfhi s characteristic, is capabl e of
establishing at | east one of the above- nentioned
interactions of the respective amno acid, then this
Aminogacidiglefivatives tar€ @BmPotihds Which fiselt Geing akmihb rdid’oby modlfymg the N
aracteristics. As used herel n in connection with the
and/or Gafermus. Npg- %mlttqséxamelfﬁ@e the copwsraion 9 the eashryet §roBP to salts, esters,

i
acylhy&*t‘ei?li'dgs;tﬁlyg{;oz(aglﬁ@%ﬁg; or arhild d’ H%E IES%\E nﬁ&n tog rﬁ%uaﬁjnino group to amides,
ureas, thioyseasn tioamides, sulfonamides; qdheSphomdaco:hhmxdas bﬂr&mmdlamldes or alkyl

i AT Bt S S AR & B SR o
termini, icfl k)b Béarketerreand dsNAGRS '&@ﬁnﬁrhbé Fugh&hdrd, Ghd Iﬁﬁnﬁ@ﬁ&ds can also be

that the two or nore substit uents nent i oned can
denvatl?ééuagﬂaur side ghaing.ilbedlerivatized amispecid ueanpanmgra@m; tha'hde chain of

wich YP R85 083 S0P P RSB iR Sy seciscany
indicated hérbig. éfeﬁﬂ@ derSvdtisiti driefithé sidadhalx mhdyi Ee théde in particular where the
) descri be rrangenment, whereby the arrangenent for
side chaip Reags @qunp gr@upfmﬁg drefpme ,fmpéqopgl gioupds, for example, an amino
' y angd fected by the

group,hQ?r'bX{(fg\aJ hfag{l]‘g &psever%%h%?hmil ot her substituents.

is generally within the scope of the present

ntion that the substlt ents described for the

Amino; %\tﬁe% 2Raes AFERIIPRI B WBIchiTAgMlt omnamingyasids by, replaping the amino
and/or B&bbkF W&ty by bited GrpRaHhiEn Sht WRHE Hem. BWEn-Ahfiflng examples are the

incorporation of thioamides, ureas, thioureas, acylhydrazides, esters, alkyl amines, sulfonamides,

phosphoric acid amides, ketones, alcohols, boronic acid amides, benzodiazepines and other
aromatic or non-aromatic heterocycles (for a review see M. A. Estiarte, D. H. Rich in Burgers
Medicinal Chemistry, 6th edition, volume 1, part 4, John Wiley & Sons, New York, 2002).



applicable to all of the generic fornmulas with the
correspondi ng substituents, if not indicated to the
contrary. Spacers as used herein, are in preferred
enbodi ments organi ¢ radicals é&ving a nol ecul ar wei ght
of approxi mately 1-300, which allow a coval ent Iinkage
Aromatigtansien adidsfaee emino ids gmlichgmllnmeiatrylrbétxhetérlaﬁyp gfoRgls. Non-limiting
cont rar or, the individual case. anples are”
examp, ‘?@ﬁp‘l‘fs gP}&f&%L?EW% o>-Bueye-plienylalanineg, ) 3-flageo-phenylalagine, 4-fluoro-

) | X3 UNiotSohdr B Qind 0210, RR .

phns g, O85BSR = H1Shiulind, O e,

tyrosing, ihéstidinsy 'taa:(ccbp}muc;shd)mutphemylalaniﬂxie?/ ihdmlal-ﬂytosﬁfe;i hﬁ:no-};istidine, homo-
' id it ol ec rowei, of .

L IR e C T L S

f . s QJ n v | . . el

benzothiRhglala@thef I RR1A1A8InG! %&&?Eﬁdfﬁé ylal?xléxgé/, tetﬁal(}(yaﬁlrlgw)?}nnohne 2

substituted al kyl, cycl oa _supstitu cyc
Carboxylig| arad k ¢amingindansudsarborylen acidy diptehnidalaairey 13,3-diphenylalanine and

r cl.y substituted heterocyclyl,
conesdwgg?@gggg%qdﬁ'm AClSubstituted heter ocyclyl al kyl,
aryl, substituted aryl, arylalkyl, substituted

ahr | al kyl, heteroaryl, substituted )
Hydrop o)élc amino acids are amino acids, which comprise hydrophobic alkyl-, cycloalkyl-,

heterocyclyl, aryl or heteroaryl groups. Non-limiting examples are leucine, isoleucine, valine, -
phenylalanine, tyrosine, histidine, cysteine, cysteine(iPr), cysteine(tBu), methionine, proline,
tryptophane, norleucine, norvaline, homoleucine, cyclohexy! alanine, cyclopentyl alanine, 1-
naphtylalanine, 2-naphtylalanine, 2-thienylalanine, 3-thienylalanine, benzothienylalaniﬁe, allyl
glycine, propargylglycine, 2-methyl-phenylalanine, 3-methyl-phenylalanine, 4-methyl-
phenylalanine, =~ homocyclohexylalanine, - cyclohexyl glycine,  n-cyclohexylglycine, .

octahydroindol-2-carboxylic acid and corresponding D- and B-amino acids.

The biological binding characteristics of an amino acid unit are those binding characteristics
shown by the respective amino acid during the interaction with a biological molecule. Biological
molecules are especially molecules exerting a biological function. Non-limiting examples of

'such biqlogical molecules are protein- or peptide-based receptors.

Groups or units which mimic or imitate the biological binding characteristics of an amino acid,
are defined as groups, which can establish with a receptor or interacting partner, preferably a
biological receptor or a biological interaction partner, an interaction identical or similar to the
. amino acid itself. For the selection of such groups it is preferred to take into consideration those
which are the most wide-spread ones in terms of most preferred interactions of the respective
amino acids with biological receptors. For example, the oxygen atom of a carbonyl group of an
amino acid can function as hydrogen bond acceptor, whereas the NH proton can establish
interactions as hydrogen bond donor. Amino acids can additionally interact with receptors via
their side chains. Phenylalanine and tryptophane can establish both hydrophobic interactions via
the methylene side chain or the aromatic groups and n-r-interactions via the aromatic groups.

Additionally, the indole group of the tryptophane can serve as a hydrogen bond donor via its NH



het eroaryl, heteroaryl alkyl, substituted

het eroaryl al kyl , acyl, substituted acyl, al koxyal kyl,

substituted al koxyal kyl, aryl oxyal kyl, substi tuted

aryl oxyal kyl , sul f hydryl al kyl§9 substit uted

sul f hydryl al kyl , hydroxyal kyl, substituted
grouph@gclolgr lelaninecandomotieaking | cans inbptindiple pektatdish diydedphpbic interactions

.., (carhoxam doal kyl, ,substityted carboxam dqal kyl, .
with LSO SR Bieas v hdhe e YT anerasioR Y Sidapaan Nayionly the complete side
chain §f£S4rhind 61, 3wk Q@@gkﬁf& of 9E8AL ¢haiaR X’Jstaﬁﬁfh ﬁx‘xﬂbg{ay tezbtions.
Sp ecte

guani di noal kyl . cers are preferably se rom
the group conprising 0 0-10 S '/\'0-10 RR' . RR

If a gr\é’\)?@[f%i {Bﬁlﬁlr Sgﬁhgg E{g ?rg%rﬁgl |%’r rng Iﬁtgﬂ-l? 3@4@&&5%&32’ chgr%cteristics of an
aminodichd 6H skl exIsibR Shik thiradleddtic) Al daphble BEERANBRIME R fedbt GRS the above-

.Substituted heteroarylal kyl. Peptides carrying a o
mentiqned; infeyactiqas of Hhe gespeetive eminse acidhthenathish graupl emyrit can mimic its

: | e .. .1979 Bi ochem cal Journal 181:
blomg&%@%@‘é‘?.c%%cﬁgﬁ? Seul a:r subcut aneou;J adm ni stration

and/or inplantation of subcutaneous depots is not
possible with such conmpounds. In case of orally 71
As usgd)Herain tiar canngetings vathbsthepdefinitiont of Htbe carogps, ithe term “and respective
‘ feh r i ti fre
drvafBG LRt PR 50 s IS POSRIBL O, BRI fipgs,soups o
compaunts; quatte ©f mnalecules, hetisilsor clbamicalcgrbupscasndicitediisthe \fediretive group,
t,al. 2002 Journal of Medicinal Chem stry 45:
can ea%g&gp@g%)ag) desivatives-« he i ssing net charge of the
~conpounds according to the present invention they are
al so suitable for wuse as oral drugs. The compounds
As useddeneinlitigytetro “individnalteartd indepentiently” caferdte the €att fleat thévewo or more
.manuf act.ur e, of di.caments, i,n particular,for the )
substit Sl FRRHERE! Shn NOArSHB oiebeTbdHE (r EBRttvsrPessailly The wording
“individugiy SRNindeperd AP OshialM ohBIRAP idncRb &8RS Petitldhs and discloses that any
particular the follow ng di seases belong to the group
of the gentippgthenbistituentsrran sxbibit the desssibed\arrangamens, wherebls the, arrangement

C -] OF V. di SEeS, . i | oca .
forcadEHiohBb! AN SR80 il ARy RSP e pt tfptd by e
selectipn of @t @Geedrhlost! the other subetmentdi seases are sel ected .

fromthe group consisting of rheumatoid arthritis,
system c |lupus erythematodes, multiple sclerosis,

s RN Al SR O b e o i
individuat estpovad$ addrding fd themteatign,linpedticdias fashky generic structures, are also

vt B e o SR e T ST UABE o et e o
the corftfdirgli ac

Spacers as used herein, are in preferred embodiments organic radicals having a molecular weight
of approximately 1-300, which allow a covalent linkage between different chemical groups if not

indicated to the contrary for the individual case. Examples are simple groups like

0 0o 0

Eiﬁj\’h/ﬁﬂif b A

H ?



infarction, reperfusion injury, neurocognitive
dysfunctions, antiphospholipid syndrone, buns,
i nfl ammat ory di seases of the eye such as, e.g.,
uveitis, age related macul ar7Megeneration, diabetic
retinopathy, |ocal manifestations of system c diseases
or moreiotiplexsuritsdikent oi d arthritis, SLE, diabetes of the
eye, the brain, the vasculature, the heart, the |ung,
t he ki dneys, the liver, the gastrointestinal tract,
the gpl een, the skig orqot her organ @&§ys ,
rinfldmmatory di Reasg‘% ? the vq@cul(g‘\ty’?gt.g.
R e .

s, artbijoscBerosis i gj uries of
al rv&(?éﬁyst m zdl t e eases and/ or
c char act er) #1185’ are 7ai nl y\8W Ved from the
@ Bup of immuno FaRl ammatory and ¥ 1 anmat ory
di segpes, respect ively, whereby the inflammtory
se of these disgases may bg either the cause or
ndary react®o r eof . T?N pesegt invention is
'7.LL/ ted tg for ati ons, 7\% pa cul ar
pH¥ompc&ut i cal < or mi\N&1®ns, i ch jodh@i se at | east
@@ of the) conpound® Riccordi ng to tReRinvention.
Frequently pharmaceutically active conpounds are
conbi ned wth other pharmaceutically acceptable
whereir ROEFHirAEE substin®idhe individed1BUaR] Ridependentled refifuecwith a molecular
[1 ke inmproved transport, shelf-life, release_ behavior ..
weight of epproximatelyid -309e PrafecablyaR g piradigal selestgd drom thegpip pmprising H,
f [ ar t n il edyd t .substituted
atkyl, sRRTRARY, R GoloRRYT, slpefticd € eI, PydIBaARUSILT subst
cycloalkylelkyl,di hetervcgclyk;al sibstitutetiar eteatayclyd,odihaterasaclybatigle, substituted

ML PN e -
heteroa&,r '@{.epod.é{élg 'éfri(gr,emb?,tiﬁ?er&l ReteRAANKYT &yllesubshtddd avylf alkoxyalkyl,

retar ease of the pharmacCeutically active

substitued i alkoxyalkybuacgdoxyrbkybe stbstitited sarploayalkyle sefhydryladleyd) substituted

nost earate an cer i stearate, Fon aqr .
sulthy a4 eI sosEe iR iRs sfiglolid lpsitted carboryali
carboxéiﬁﬁgal#?ﬁer elbstiii&l Pharbexasiiddatiall] Y cetdxyRydraghedkgnt ureidoalkyl,
I's adni xed with cal cium carbonate, calcium pé*losﬂ(wait e
aminoaliryl jsubstitnted morineadkyl, gramidinoatiyl #pd splestitytpd guanidinoalkyl.
pharmaceutically active conpounds are adm xed, e.g.,
. with oils (peanut oil, liquid paraffin, olive oil).
Spacer§ & préferabBieldtdd fisin thegrogp eomprisingut i ons t he
pharmaceutically active ingredients can be adm xed in
particular with the foll ow ng conponents:
carbggynet hyl cel | ul ose, nethyl cel | ul ose,
rhydrdpropyl met hyl gel | ul ose, sodium al gi nate,
nylpyrrql i gNQe, cithin, polynmer products of
oxi de ang\%ﬁj{t% acids as for exanple
p %9 et hyl enest ear/ai@10 hept adecaet hyl eneoxycet anol ,
pRIRoxyet hyl enesor bRtBI nonool eate and
pol yoxyet hyl enesor bi t ane nonool eate. For the purpose
of preservation different additives nay

wherein R is preferably a radical selected from the group comprising H, alkyl, substituted alkyl,

arylalkyl, substituted arylalkyl, heteroarylalkyl and substituted heteroarylalkyl.

Peptides carrying a positive net charge, can cause a histamine release (Jasani et al. 1979
Biochemical Journal 181: 623-632). In particular subcutaneous administration and/or

implantation of subcutaneous depots is not possible with such compounds. In case of orally




be used. Respective exanples are ethyl or

n- propyl - p- hydr oxybenzoate. Certain fornulations are

used in order to allow for particular routes of

adm ni stration. Exanples of/lroutes of adm nistration

of conpounds according to the present invention are
adminiseredl drugs alfvorptmneasfithe dnrgsrxapenmuhxlynmpoxtait The absorptlon of charged

i ntranuscu rectal and_inh dmi ni st
moleculdds SAOIATOT otiearHy Of SeREr dudreuirs, et ofdse identical
cond1t109§ nggre&t al22008 FoIREE W WRlicRHF THeaRNS, 48 12515 3683). Due to the
ntion is now further illustrated by reference to
missing nhte:h’atgel adthaepripaynds sccanding tathe| peeseht ipMentionithey 4rg lspepitable for
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The present invention is also related to formulations, in particular pharmaceutical formulations,
which comprise at least one of the compounds aécording to the invention. Frequently
pharmaceutically active compounds are combined with other pharmaceutically acceptable

ingredients, in order to ensure an improved efficacy like improved transport, shelf-life, release
| behavior over time and the like. A variety of such appropriate formulations are known to the one
skilled in the art. Ingredients of such formulations are, among others, inert diluents, calcium
carbonate, sodium carbonate, lactose, calcium phosphate, sodium phosphate, starch, alginate,
gelatine, magnesium stearate and talcum. Certain ingredients can be added in order to allow for a

retarded release of the pharmaceutically active active compounds. Respective examples are
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Fig. 2 shows a histogram indicating C5a-induced neutropenia in rats expressed as percentage of

neutrophils over time upon administration of compound 149 and of the vehicle alone,

respectively.



m, HPLC at roomtenperature; nmass spectroneter:
Ther nmoFi nni gan Surveyor with PDA detector (210 - 350
nm, MS; Advantage and/or LCQ O assic (both iontrap),
ESI ionization, heliumservd as inpact gas in the
ion trap. Excalibur vers. 1.3 and 1.2, respectively,
was used as software. Retention tines (Rt) are
Exam'g}é'scat ed in the decimal system(e.g. 1.9 min =1 mn
4 s). Preparative HPLC. Preparative HPLC separations
wer e done using VWydac R18-RP colums with gradi ents of

Example® Maltérpaliand iéthy@nts: 0.05 % TFA in H2O and B: 0. 05
% TFA in CH3CN 75 Table 1: Abbreviations: Fig. Figure

AAV General procedure Ac Acetyl Acm Acetan donet hyl

The ma ﬁaﬁ%ﬁﬁ%etﬁ%dg%g ?&ﬁitas.gggé\pagfr‘é%%n&tsma in IE?lecfollowing were used in

I'Sopropy m
the folldWibg Biritise ekapplest hyl ami ne DMF N, N- Di et hyl f or nami de’
DMVEM Dul becco' s Modifi ed Eagl e Medi um DVSO
Di net hyl sul f oxi de eq. Equival ent(s) Fnoc
lventS- Fl uor enyl met hyl oxycarbonyl h Hour (s) HATU
S0 Ven%(7-Azabenzot riazol-1-yl)-1,1,3,3-tetranethyl uroni um
Hexaf | uor ophosphate HBTU

Al solvgys e peshin £ spepipspdsauality Without BT pubticaion. ™ X!

N- 2- 2=Hydr oxyet hyl - | - pi perazi ne- N - 2- et hanesul f ohi ¢

acid HOBt 1-Hydroxybenzotriazole HPLC Hi gh-pressure
Acetonitrilquigdadi¢nt ogradey gF. pBaker); dichloromethane (for synthesis, Merck Eurolab);
diethylether (for synthesis, Merck Eurolab); N,N-dimethylformamide (LAB, Merck Eurolab);

dioxane (for synthesis, Aldrich); methanol (for synthesis, Merck Eurolab).
Water was demineralised using a demineralizatibn systém (Milli-Q Plus, Millipore)
Reagents:

The used reagents were purchased from Advanced ChemTech (Bamberg, Germany), Sigma-
~ Aldrich-Fluka (Deisenhofen, Germany), Bachem (Heidelberg, Germany), J.T. Baker
(Phillipsburg, USA), Lancaster (Mithlheim/Main, Germany), Merck .Eurolab (Darmstadt,
Germany), Neosystem (Strassburg, France), Novabiochem (Bad Soden, Germany, from 2003
Merck Biosciences, Darmstadt, Germany) and Acros (Geel, Befgium, distributor Fisher
Scientific GmbH, Schwerte, Germany), Peptech (Cambridge, MA, USA), Synthetech (Albany,
OR, USA), Pharmacore (High Point, NC, USA), Anaspec (San Jose, CA, USA) and used in the
specified quality without further purification.

Unnatural amino acids or carboxylic acids for N-terminal modification which were not
commercially available, were prepared according to standard protocols. For example, Fmoc-cis-
Hyp-OH was prepared by reacting h-cis-Hyp-OH with Fmoc OSu [Paquet et al. 1982 Canadian
Journal of Chemistry 60: 976-980A]. Fmoc-Phe(4-STrt-amidino)-OH was synthesized according
to a known protocol [Pearson et al. 1996 Journal of Medicinal Chemistry 39:1372-1382]. Side



mMiltiplet M Methyl mn Mnute(s) m MIliliter
NM . N-Methylimdazole NW N Methyl pyrrolidone NWR
Nucl ear magnetic resonance Ph Phenyl s Singlet 'Bu
tert-Butyl THE Tetrahydrof uldan 76 TFA Trifl uoroacetic
acid Table 2: For proteinogenic amno acids the

chain madifiell lcgsteine R vitvee wise greparddeiyt slkylatioke AfiFmoc agstein-OH with alkyl

.. Al aAl ani ne CysCysteine AspAspartic acid G ud utamc

halides.aci d PhePhenyl al ani ne @ yd yci ne Hi sHi sti di ne
Il el sol euci ne LysLysi ne LeuLeucine 3-letter code Am no
acids Met Asn Pro

If not indicated differently, concentrations are given as percent by volume.

RP-HPLC-MS analyses:

For analytic chromatography a Hewlett Packard series 1100 system (degasser G1322A,
quaternary pump G1311A, automatic sample loader G1313A, column heater G 1316A, variable
UV detector G1314A) was used together with an ESI-MS (Finnigan LCQ ion trap mass
spectrometer). The system was controlled by “navigator ver. 1,1 spl”. software (Finnigan). -
Helium was used as impact gas in the ion trap. For separation a RP-18-column (Vydac 218
T'P521'5, 2.1 x 150 mm, 5 pum, C18, 300 A with a pre-célumn (Merck)) was used at 30°C and a
flow of 0.3 ml/min using a linear gradient for all chromatograms (5-95 % B within 25 min,
linear, whereby A: 0.05 % TFA in water and B: 0.05 % TFA in CH;CN). UV detection was at A
= 220 nm. Retention times (R;) are indicated in the decimal system (e.g. 1.9 min = 1 min 54 s)
and are referring to detection in the mass spectrometer. The dead time between injection and UV
detection (HPLC) was 1.65 min, and between UV detection and mass detection 0.21 min. The

accuracy of the mass spectrometer was approx. + 0.2 amu.

Analyses by means of HPLC/MS were performed by injection of 5 ul, using a linear gradient
from 95:5 to 5:95 in 9.5 min (A: 0.05 % TFA in water and B: 0.05 % TFA in acetonitrile), RP
columns were from the company Phenomenex, Type Luna (C-18), 3um, 50 x 2.00 mm, flow 0.3
ml, .HPLC at room temperature; mass spectrometer: ThermoFinnigan Surveyor with PDA
detector (210 - 350 nm), MS; Advantage and/or LCQ Classic (both iontrap), ESI ionization,
- helium served as impact gas in the ion trap. Excalibur vers. 1.3 and 1.2, respectively, was used as

software. Retention times (R,) are indicated in the decimal system (e.g. 1.9 min =1 min 54 s). -

Preparative HPLC:

Preparative HPLC separations were done using Vydac R18-RP columns with gradients of the
following solvents: 0.05 % TFA in H,0O and B: 0.05 % TFA in CH;CN



Gn Arg Ser Thr- Val Trp Tyr Methionine

Asparagi ne Proline Qutamne Arginine Serine

Threoni ne Valine Tryptophane Tyrosine Table 3: For
non- pr ot ei nogeni ¢ am no aci d® a 3-letter code was used
where the first letter indicates the stereochemstry
of the C al pha-atom A capital first letter stands for
the L-form a lower case first letter stands for the

Table In/bbrewigiionshe correspondent anino acid.
) INi 1- Napht hyl al ani ne 2N 2- Napht hyl al ani ne
Fig. 3P®3gwRenyl propi onyl 5Ff Pent af | uor ophenyl al ani ne

6F\6- F - Rl -t rypt ophane
AAV Al \(gqn’g\lﬁ%lf%gol%ﬁ a58- 2- car boxylic acid
Ac ﬁnfpgde%a- get hyl - phenyl al ani ne AoaAm nooxyacetic acid
ocl- Aza-bi cycl o-[ 3. 3. 0] - oct an- 2- [ [
Acm Acetamidome%lyl [ ] -octan carboxylic acid
Ac Acetyl

d Doublet

DCM Dichloromethane

DIC Diisopropylcarbodiimide

DIPEA ~ N,N-Diisopropylethylamine

DMF N,N-Dimethylformamide

DMEM  Dulbecco's Modified Eagle Medium

DMSO  Dimethylsulfoxide

eq. Equivalent(s)

Fmoc  9-Fluorenylmethyloxycarbonyl

h Hour(s)
HATU  O-(7-Azabenzotriazol-1-y1)-1,1,3,3 -tetramethyluronium-Hexafluorophosphate
HBTU  O-(Benzotriazol-1-yl)-1,1,3,3 -tetramethyluronium-Hexafluorophosphate
HEPES N-2-2-Hydroxyethyl-1-piperazine-N’-2-ethanesulfonic acid

HOBt 1-Hydroxybenzotriazole '

HPLC High-pressure liquid chromatography

m Multiplet
Me Methyl
min Minute(s)
ml Milliliter

NMI . N-Methylimidazole
NMP N-Methylpyrrolidone

NMR Nuclear magnetic resonance

Ph Phenyl
s Singlet
‘Bu tert-Butyl

THF Tetrahydrofuran



TFA

AzeAzet i di ne- 2- carboxylic acid Bal bet a-al anine 77
Bhf bet a- honmophenyl al ani ne Bt aBenzot hi enyl al ani ne
Chabet a- cycl ohexyl al ani ne

ChgCycl ohexyl gl yci ne Chyci s-Hydr oxyprol i ne
CtCtrulline CtbCys(tBu) Dab2,4-D am nobutyric acid

Bzl Benzyl

DazifRrobdageticagdd opi oni ¢ aci d

Def N, N- di et hyl - phenyl al ani ne Df f Phe( 3, 4-F)

EaaPhe(3 4-Cl) Eaf Al lylglycine Eag2-Propargyl gl yci ne

Table 2E§§{Er§ %%ﬁgeﬂkﬂ%‘ﬁﬁ} peidy theot-leffengodss é’%‘r’F%B%?QI ic acid
e ERA QS LEL L ERQQ s L daploalyl )

S?Y”e’“% Py

Cys
Asp
Glu
Phe
Gly
His
Ile
Lys

Leu

(03 pRE i

Alanine
Cysteine
Aspartic acid
Glutamic acid
Phenylalanine
Glycine
Histidine
Isoleucine
Lysine

Leucine

Ebllf\lc{ e ru ~nl \ll \

y(S) - 3- Ani yl pr
EeaOys( 2. ppgﬁ;gh&@ QRAMOGcids

ECT HimSsiaguumqmiadaishes

Met . Methlonme
Asn Asparagine
Pro Proline
Gln ~ Glutamine
Arg Arginine
Ser Serine
Thr Threonine
Val Valine
Trp Tryptophane
Tyr Tyrosine

Table 3: For non-proteinogenic amino acids a 3-letter code was used where the first letter

indicates the stereochemistry of the C-alpha-atom. A capital first letter stands for the L-form, a

lower case first letter stands for the D-form of the correspondent amino acid.

INi

1-Naphthylalanine

2Ni

2-Naphthylalanine

3PP

3-Phenylpropionyl

SFf

Pentafluorophenylalanine

6FW

6-Fluoro-DL-tryptophane

Aic

2-Aminoindan-2-carboxylic acid

Amf

Alpha-methyl-phenylalanine

Aoa

Aminooxyacetic acid

Aoc

1-Aza-bicyclo-[3.3.0]-octan-2-carboxylic acid

Aze

Azetidine-2-carboxylic acid

Bal

beta-alanine




Bhf

EdnCys( CH2- CH2- 4- Pyri dyl ) EecCys(1- Met hyl ene-1

H benzotri azol e) EepCys(02-Acm;

3- (acetyl am no- met hanesul f onyl ) - 2- am no-.propi oni c acid
EewAr g( NO2) EgcDL- Trp(5- Me) EhyPhe( 2, 4- Cl1)
EgzPhe(3-N02) 78 EthEthyl FAcF-CH2-CO Fai - CONH2
betzahoRtvphyhylalapineny| Fbi 2- (4- Pyri dyl )acetyl

EbnN—coti nn\zl EboMbr nbnl Hre—4-—carbe

Bta

TTVETT o A\vA 9] UUII]I

BSBWWGHYI?@PWI - phenyl al ani ne Fci Pi peri di ne- 3-car bonyl

Bzl

?%W CHZ—(CHOH 4= C=N- O- CH2- COr Fennor Ar g( CRZCHZ)
no-4- (4, 5-di hydro-1Hi m dazol -2-yl am no) -butvric

Cha

detactyElohbx dalanife g( CH2CH2) ;

')Arn_an(Aerlh\/r{rn 1 m-dazol 2;}1[

Chg

LoV lla¥a)
E«ye\@h@mlglya@ied ’

Chy

r{; 410 ' —dirhydro- T /1 m dazol - Z-yl) - am no
]C pent a |c ac:ld FfaArq(CHZCHZ)

Cit

2itilline- 5- (4, 5- di hydro 1H i m dazol - 2-yl am no) - pent anoi
c-acid Fha2-Myrpholin-4-yl.-acetyl

Ctb

ﬂYB@B(l)Z 3-Di hydroxy propyl) f or nmani dyl

Dab

'4']5 lﬁ ;lﬁf\t]?_{ﬁéhéféy ethoxy)=etthoxy=acetyt

Dap

2, 3 -Diaminopropionic acid

Def

N,N-diethyl-phenylalanine

Dff

Phe(3,4-F)

Eaa

Phe(3,4-Cl)

Eaf

Allylglycine

Eag

2-Propargylglycine

Eap

Phe(4-tBu)

Eay

(28,4S)-4-Phenyl-pyrrolidine-2-carboxylic acid

Ebd

Cys(Et)

Ebo

Cys(4-picolyl)

Ebu

Cys(3-picolyl)

Ebw

3,3-Diphenylalanine

Eby

(S)-3-Amino-3-phenylpropanic acid

Ecf

Cys(O-3-picolyl)

Ecg

Cys(2-picolyl)

Ecp

His(tau-4-Methoxybenzyl)

Ecr

His(tau-methyl)

Edn

Cys(CH,-CH,-4-Pyridyl)

Eec

Cys(1-Methylene-1H-benzotriazole)

Eep

Cys(02-Acm); 3-(acetylamino-methanesulfonyl)-2-amino-propionic acid

Eew

Arg(NO;)

Egc

DL-Trp(5-Me)

Egy

Phe(2,4-Cl)

Egz

Phe(3-NO,)




Eth

Fi bArg(4xMe),

[ (4-am no- 4- car boxy- but yl am no) - di net hyl am no- net hyl en
e] - di met hyl - anmoni um Fi dMet hoxyoxal yl &30 SO2Me)
G24N- (n- Propyl ) - gl yci ne G25N8( CH2CH20CHB) - gl yci ne
&26N- (CH2Furyl ) - gl yci ne Q7N (CH2Pyri dyl ) -gl yci ne
BBN- ( CH2CH2CH2( 2- ox0- pyrrol i di ne-1-yl))-gl yci ne

fa s L E NIV a' N Ve s Vils NNy EEPH

FAc

N~ 2 Chz (o7 % mﬁ“ﬁthu)(yphcuyi))-giyu||c
%@g& guani di ne) Har hono- ar gi ni ne 79

Fai -cycl ohexylal ani ne Hci hono-citrull'i ne
H ehono-1 euci ne HooHydroorotic acid;
Faz | §-Bheylprogicmyb- hexahydr o- pyri ni di ne- 4- car bonyl|

I~V W "R

Fbi

n. o—bho Al An) Lhsod
i C Ty 7y I (7)) iy Ty I ive’)

Fbn

Licabhao ardn
mﬁpygﬁ)ély‘ﬁ?mloxyprol i ne L191
NIWERGRAXYNEL Nyl ) - 2- phenyT - et hyl am no_L22nor Arg
MefPhe(3-3 ) MfPhe(3-F) MWif Phe(3-Me) MiyPhe(3- Qvk)

Fbo

Moatholideycarblydy] - al ani ne Ni pNi pecotic acid

Fbp

N,N-dimethyl-phenylalanine

Fci

Piperidine-3-carbonyl

Fck

HO-CH;-(CHOH)4-C=N-O-CH,-CO-

Fen

norArg(CH,CHy); 2-Amino-4-(4,5-dihydro-1H-imidazol-2-ylamino)-butyric

acid

Fco

bisnorArg(CH,CH,); 2-Amino-3-(4,5-dihydro-1H-imidazol-2-ylamino)-

propionic acid

Fep

2-Amino-5-[bis-(4,5-dihydro-1H-imidazol-2-yl)-amino]-pentanoic acid

Ffa

Arg(CH,CHy); 2-Amino-5-(4,5-dihydro-1H-imidazol-2-y1amino)-pentanoi.c

acid

Fha

2-Morpholin-4-yl-acetyl

Fhb

N-(2,3-Dihydroxy-propyl)-formamidyl

Fhi

2-[2-(2-Methoxy-ethoxy)-ethoxy]-acetyl

Fhu

-C(NH)-NH,

Fib

Arg(4xMe), [(4-amino-4-carboxy-butylamino)-dimethylamino-methylene]-

dimethyl-ammonium

Fid

Methoxyoxalyl

G23

Om(SO,Me)

G24

N-(n-Propyl)-glycine

G25-

N-(CH,CH,OCH3)-glycine

G26

N-(CH;Furyl)-glycine

G27

N-(CH,Pyridyl)-glycine

G30

N-(CH,CH,CH,(2-0xo0-pyrrolidine-1-yl))-glycine

G31

N-(CH,CH,(3,4-dimethoxyphenyl))-glycine

Guf

Phe(4-guanidine)

Har

homo-arginine




Hch

MeNor | euci ne NVAN- Me- al ani ne NVDN- Me- aspar agi ne
NVFN- Me- phenyl al ani ne NMSN- Me- seri ne NvaNorval i ne
Ccf Phe(2-A) O f Phe(2-F)

Chf (S) - 2- Hydr oxy- 3- pheny! - pr&pi ony!

QO cCct ahydr oi ndol e- 2-car boxylic acid Orf Phe(2- M)
Hmaa-cy@loli’yxyldym)leal ani ne Or AOr(Ac) O EOrn(Et 2)

Hci

s ni a _Ontx H
ul bl. Ilyl (S apn] IIU 'J’Clll. U.IIUI \/ U.\/I U Al ||1 l. lll IIC

@ﬁﬁ?@f‘ﬁ@@ Paf Phe(4- NH2) 80 Pcf Phe(4-dl)

Hle

an&bﬂm ) PhgPhenyT gryci ne P pPipecolinic acid
nt Me) Ppa3-(4-Pyridyl)-alanine TffPhe(3, 4, 5-F)

Hoo

Hlydﬂ)oﬂ'dtlm)d dBpj6adioxo-hexahydro-pyrimidine-4- -carbonyl

Tiecl 2 Tat roh\lrlr n| cnr-ln nnl i Re 2 oarheay H d

P

Hse

i o
oI T TOoT 41 Ty o T = uUrruut\_yllu (zav)

li‘?fa‘?‘&ef"gﬁydrm sochinoline- | -carbonxylic acid

HyA

THEED NVEZ) = NVEZ

Hym

Hyp(Me)

Hyp

trans-hydroxyproline

L19

1-(Methoxymethyl)-2-phenyl-ethylamino

L22

norArg

Mecf

Phe(3-Cl)

Mff

Phe(3-F)

Mmf

Phe(3-Me)

Phe(3-OMe)

Mpa

3-(3-Pyridyl)-alanine

Nip

Nipecotic acid

Nle

Norleucine

NMA

N-Me-alanine

NMD

N-Me-asparagine

NMF

N-Me-phenylalanine

NMS

N-Me-serine

Nva

Norvaline

Ocf

Phe(2-Cl)

Off

Phe(2-F)

Ohf

(S)-2-Hydroxy-3-phenyl-propionyl

Oic

Octahydroindole-2-carboxylic acid

Omf

Phe(2-Me)

Opa

3-(2-Pyridyl)-alanine

OrA

Om(Ac)

OrE

Orn(Et;); 2-Amino-5-diethylamino-pentanoic acid

Orm

Ornithine

Otf

Phe(2-CF3)

Paf

Phe(4-NHy)




XX 12- Am no-3 - (4-piperidinyl)propionic acid
XX24- Guani dyl - pi peri di nyl -al anine The activity of the
conmpounds was described in a sinplified nmanner based
upon the following conventi®nhs: 1C50<5nM A 5 nM <
ICB0 <10 nM B 10 nM< IC50 < 20 nM C 20 nM<
Pcf | Plns@- Gl) 50 nM D 50nMkI C50: 5 200nM E 200 nM < | C50
—Att—F—2606nM<+€50—G Cener=t Pr ocedur €
Pif Pmﬁ 1: Synthesis of linear peptides Linear peptides
Phg @y&hgem zed using the Fnoc tBu-strategy in
batch mde.” The synthesis was done either panually in
Pip queyp:lnmpyd:léne syrl nges vvlth a frit or via an automatic

nnnnnn —f | H
e TteST—72€C0 \uyl 152 f-orm—viH—t o_ylll CL.II, V\l t+tenot DU[JIIdb

Pmf Pfl%@fs}wsser Frankfurt). 81 For the preparation of

P RIp Ddind Ng @ CGterm nal carboxylitc acid, the

pa ?ﬁt Pgﬁzﬁ arln no acid _ was either attached to a

Tff |Phe@,&k)ori de resin (app 200 ng resin; | oading of

raar\fJ \LO rounce ahaot E  nwnnl m__t_h__e_s__

. ToOUUS aAioout ﬁ I ot I U’ Duupl l IIU \

Thi gaﬂu ?‘,Jargﬁ?no acid and 3.0 eq. DIPEA in CH2Cl12 for 2

Tic [1;2 ?—q trahirdiois i dhe B-cdrhidk al@xmaEE acrd about 0, 2-0,4

or’ to Wang resin (200-500 ng resin; 1oading
Tiq C[’E:trale;amlsouhugﬂma-ﬂscmylloaﬁdmml /g, coupl i ng by

rnar\fl nao 4. .an am nao _ant A -

nuu T T To— oo T o, ‘-r \4 LII \1 &t \.) Cq

Tmg QKNMWFNM‘?M 3 h; loading of the anino acid about

T gparation of peptldes
XXI Tga‘drérrnﬁ/i;ll n%'('%ﬁigeﬂﬁm%bﬁfolpicar ova ic amide, the first
XX2 |dnGuamidylipiberidinyl-atanirehed to the resin via Frmc

o dao. aba faYaYal
Hoprnf or\fl A f o+ f lno -rEuuC ﬁE%: ﬂk a-ae—+est+t \GDUUL UV

nyg resin; Fnoc deprotection with 20 % piperidine in
DMF for 20 m n) and subsequent coupling of the Fnoc
amno acid (reaction wwth 5 eq. Fnoc amno acid; 5 eq
The actHnyLbfaheI compeundsBvardescribedDnra simplified @n)mmf:hbasgg b NET3) ) (ghe following
ce or nore tines). After the coupling of the first
°°nvemé‘fﬂsno acid, the synthesis of the desired peptide was
done via a repeated sequence of events, as necessary,

consi sting of Fnoc deprotection and coupling of each
ICs0 < 5 nM:

5nM <ICsp <10 nM:

10 nM <ICsp <20 nM:

20 nM <ICsp <50 nM:

50 nM <ICsp <200 nM:
200 nM <ICsp <2000 nM:
2000 nM <ICs

Q“ﬂl‘ﬁdﬁbﬂ

General procedure (AAV) 1: Synthesis of linear peptides

Linear peptides were synthesized using the Fmoc-'Bu-strategy in batch-mode. The synthesis was
done either manually in polypropylene syringes with a frit or via an automatic synthesizer (Syro

from Multisyntech, Witten or Sophas from Zinsser, Frankfurt).



of the required Fnoc am no acid or carboxylic acids.
For the Fnoc deprotection the resin was reacted with
20 % piperidine in DM for 20 min. The coupling was
carried out via single or rHtiple reaction with 5
eq. of the amno acid, 5 eq. HBTU and 15 eq. D PEA in
For the pRparation ef)pﬁmdesmmﬁga G-tezminal cadboxylioacidfthe Katerminal amino acid

was et EETREE o AS5]oblole B S D SR R o o R gops o
1.5 mmc%’ga%t'épﬁngﬁ%ﬁ 0.8naf rF - amtho2 8cidorli PE6 dqh DIWEA {0 CHEOL, for 2 b

or the cleavage of the peptide fromthe resin

obtainechloadingraf\the aming 2rid gbent Gidmpmoleper tonl agegesis (2¢0-500 mg resin;
loading 8}‘ fga?tr Ve Wgé’ss a (g%le g% rE%i g/lg 3%&%\’;{&&@ g?’o&L c]i:%lljos% Jr%ilng acid, 4 eq.

DIC and EécﬁW@l&ﬁDMlafdiB 19Moddisy @malaﬁﬁxﬁb aidubsle 0vR6.6 mmol/g).
precipitated by adding nmethyl- tbutyl-ether at 0C and

i sol ated by centrifugation or pouring off the

r {4 :

For the Si8ARAAGH BFbepdeRt chifing S/ CRERMITRAUNYE, whltf HRLARNBRIY scid was

attachedt foethpeagsindda Frasc deprofectior &dn theaFmios{Rink anfide réduH@bout 200 mg
and MeCN and |, hilized, Pept.i wth Cter

resin; Frpgg 869@9?%%»{1%830 YfePierding & Wfﬁ% 149 win)And s f‘auent coupling of

the Fmo%%mlhg Qeid arcﬁbﬁ‘ gvxthOS g&rmgéhm‘ﬁﬁf %\.‘Hyﬁ kG, ﬁﬁ'l“@ﬁﬁnd 15 eq. DIPEA in

owever, re cyclized as raw produc accor dance

DMF fOV\B@-ﬁOM\’iZCpE&Ed@neDHh‘lOW tmesg)ur e (AAV) 2 Cycli zation :
of peptides having a C-term nal carboxylic acid For
cyclization about 80 ng of the |inear peptide

After th8 ¥BhpIaR Efthel irsORARMOIRIE, Qh&\ﬂs%l‘ithé’s?é/oﬁthe\"@é'sﬁed peptide was done via a
solubilized in 5 nl DVF and CH2Cl2. Subsequently,

repeated; sgguqside w4 Vesds, as aeeessarl ueongistiag pf Broc geprgiaction and coupling of each

of the r%uf %(Ii] %l&{rgrﬁgol e%FdAPI? gafrbéx)?% zhc}_%tl:ogﬁs f‘%ﬁg %gﬁr%?egggg 'the resin was

reacted W&Hm % pipén&iﬁe if @MENfor 2eNM@UE A hesddﬂ?hﬂg fas Et:famed out via single or
vaporator _and the raw product&ﬁo ied via

mult1ple@§41:é1pa|w1§|; d&adfithe amjng) acid T and |1§>¢gapIP(§,A dt DMF for 30-60
min. Fo{) g%'tlﬁtg@&}é%n%?%é ﬁeéghi?l\él g%é%lr%aﬁ@e WII\{ W?’re\%p{gﬁ@%, bound to

synt hesi ze
the resirf, mes réadtet withisssohstion ofiblbasetic acjah andiydtide ehd 208§ PDIPEA in DMF
fromthe resin, with 10 eq. of the correspondi ng
for20 mif-jehyde in 5 %acetic acid and 5 %
trimethylorthoformate in THF. After approx 4 h the
obtai ned i mne was reduced overnight wth eq
For the ¢Jeatiagero€ therneptidé: fram the resi arnd rezm@a»% agﬁlefsnctnnhahepm@itmg groups, a

mixture G 93 IR EERE 2,5 oSS LT HETES A sHO T P eisth iR il TRA ves
removed {sifE O €Qapirittr O\ obithivad |p}z‘pti’dé whél pfcipifdted by adding methyl-
'butyl-ether at 0°C and isolated by centrifugation or pouring off the supernatant.” For the
transformation of the optionally obtained TFA-salts into the correspondent HCI salts, the peptide
was solubilized in a mixture of 2 N HCI] and MeCN and lyophilized.

Peptides with C-terminal carboxylic amides were directly purified via HPLC. Peptides carrying

C-terminal carboxylic acids, however, were cyclized as raw product in accordance with AAV2,



cyclization to the N-term nal secondary am ne occurred
apart fromthe desired cyclization. This byproduct
could easily be renoved by HPLC. Exanple 2: Synthesis
of Ac-Phe-[Qrn-Pro-cha-Trp-PB&] (1) After linear

pepti de synthesis in accordance with AAV 1,

cycl i zation in accordance with AAV 2, and subsequent

GeneralophheE 0, &t i e Bhas L SRR v
solid. I\/S(ESI) n z 888.3 [(MtH) +] . 83 Exan'ples

Synt hesis of Ac-Phe- LOrn Hyp- cha- Tr p- Phe] (2)
For cyqlizaten alpmpt&odegmcf At Eineampepiid etﬁ@ﬂmze@bh@a@qrme With AAV], were

st G847 A5 M 5 BEBEL SR, B B SRS oo 5

with Nte@lﬁﬁerﬂhoﬂhe fand NUsy]. IIBY Whe hddedabgéthiermnwith A0rgga DIC. A(fter 2-16 h of
al cohol's, no byg_{eoduct t oget her vvlth the desired

stirring af pqm dempesrisaR the splrenbINMAVES ISIBRTOGHY CHRRSITRtAEant therfaw product
-OH group wth the CGtermnal carboxylic
punﬁeé{/ﬁg-l urification of t he obt ai ned raw product via
HPLC vyi el ded 26.9 of the desired white soI id

Generat Pmm;q.\%e(%n@%ﬁﬁf 383&13&%&[%&]@{1@1&{ re51$1 %Su}xd peptldes hav?ng a free N-

termmLPh CH2-[Orn-Pro-cha-Trp-N e] (56) The resin-bound
peptide H O n-Pro-cha-Trp-Ne-trityl-resin was
prepared by |inear peptide synthesis in accordance

AAV1 and bj e d to. e, al kyl ation us
Linear Beilstupiaazed Hisccisanes it chATl Wb B ReeqpS AR incubated,
prior t@cleﬁh‘ée%ﬂ?ﬁ%&@h Rtk 10 eqitdfoRe %bﬁedﬂBh@nF'a@de% e 1r95 9% acetic acid
the desired product 56 as white so Sl):

and 5 gﬁgtrlmethsbrthofo(rmatg ) THE afyfereapprosytith s abtained i 1rn1ne was reduced

OVCMWW‘QW &L%%?b%‘g%,cﬁ%e%e [ O n-Pro-cha- Trp- Nl €]

H Aoa- Phe- Orn- Pro-cha- Trp-N e- OH was prepared in
accordance with AAV 1, solubilized in 24 ni 1:1
After clgaagestomthe aesin af theneptide completaly spmhesized inagcordance with AAVI

the obth{ﬁg&' Q%gﬂf)%\ﬂ}ét Ezogﬁsbérg§éla[79d - al:m? IILCRRE - A.'g‘(’ Ufsually an undesired

rern acetone were
cychzaﬁote tecthierd-térhenal Lsacc&ﬂaltyednmmonquaa;mrﬂ froracthel dpsipetliogrelization. This

ter,.,5 mn the s ent was evapor ated under
byprodg%kcga eaﬁ%b%mvﬁg&ygﬁ\xér oduct was purified via HPLC
and subsequently cyclized in

Example 2: Synthesis of Ac-Phe-[Orn-Pro-cha-Trp-Phe] (1)

After linear peptide synthesis in accordance with AAV 1, cyclization in accordance with AAV 2,
and subsequent purification via HPLC, 50.9 mg of the desired product Ac-Phe-[Orn-Pro-cha-
Trp-Phe] were obtained as white solid.

MS (ESI): m/z = 888.3 [(M+H)"].



accordance with AAV 2. The purification of the raw

product via HPLC yielded 1.9 ng of the desired white

solid 3. 84 Ms (ESI): mz = 1046.5 [(MtH) +]. Exanpl e

6: Synthesis of 83

2- Acet am do- | - Met hyl - G ucur onyl - Phe-[ O n- Pro-cha- Trp- N

le] (4) The resin-bound peptide

H Phe-Orn-Pro-cha-Trp-Ne-trityl-resin was prepared by

| i near peptide synthesis in accordance wth AAV 1,
Exampleéact%@twwmofas@-ﬂﬁdo(rgrléquha-ma%lal 4% do- 1- net hyl -

gl ucuronic acid (Schamann et al. 2003 European Journal

. of _Organic LSty 351- : : . .
The inly pep AR AT SR o P BRI off by By 1B dptide symthesis
in accokddnce Abitler AAW T randdcydlized linSadtotda@cé asitld AAY 2ebhedo the higher

W th DVF (5x), MeOH (5x)_ and CH2Cl12 (3x) and the

nucleophidisity @ amines compareddo ricohrisheo prerpauctdegrihaysvith thedesired cyclized
% %01l PS. i ' ' . .
o oy Bl CHEL IO ) BB caboryti
acid. Purifiati®s of €& ¢btaieed rawt paedushiviaeHBDC yleldbb 26BGhg of the desired white
... 1043.0 [ MF%];? Ex le 7. Synthesis of
solid A%ths[@:nrlglmc “H2CH2 OCH2 CH2OCH3) - cha- Trp- Nl e]
(5) The linear peptide Ac-Phe-O n-Hyp-cha-Trp-N e-CH

Lepar ' ccordance with AAV 1, was cyclized
M3 (Esmﬁla/\%c?;bgm+v@\})ﬁh AAV 2 and the resulting cyclic

pepti de Ac-Phe-[ Orn-Hyp-cha- Trp-Nle] was purified via
HPLC. 35.4 | (40 eq.)
2-(2-(2- Met hoxyet hoxy) et hoxy)acetic acid were reacted
~ with 50.3 gl (120 eq.) thionyl chloride for 15 mn at
ExampkeiC. Symithesis efiRh-SHpfOrmBro-cla-TepiNleh(f®) vacuum 78.8
m (80 eq.) DIPEA, 1 nl CH2C12 and 5.0 ng of the

copmpound Ac -[ O n-Hyp-cha- Trp- NlL.e] were added. .. .
The resir pRmdgeRtide Hom FRreehal Lo N el Tatio, Wehpresmsel Y Jineer pepide
synthesxﬁgﬁi g?é’({rﬁsédcg Z\gﬁ&}?e Wﬁ ia?tg @Elg};‘clitgd ‘éﬂﬂ%élct;ﬁéés?l)kyla%bg ‘filgmk- Benzaldehyde.
The cydizagors ifi (ahkdiaice 8h EXANpLeadd s8hseqghersi purification via HPLC yielded

- Phe- n- OH) - CH2OH) - cha- Tr p- Nl €]
0.9 mg %Cé;’e Eﬁé‘[egpﬁ%%%%éﬁw 1%he- Om Hyp- cha- Trp- Nl e- OH
was synt hesi zed in accordance with AAV 1, cyclized in

MS (ES @ﬁg{da;lgggw? AV 2, and the resulting cyclic
epti de Ac-Phe- n- Hyp- cha-

Example 5: Synthesis of HOCH;(CHOH)4-C=N-0-CH;-CO-Phe-[Orn-Pro-cha-Trp-Nle]
&)

The linear peptide H-Aoa-Phe-Orn-Pro-cha-Trp-Nle-OH was prepared in accordance with AAV
1, solubilized in 24 ml 1:1 MeCN/sodium acetate buffer (0.2 M, pH =4) and incubated with
58 mg (10 eq.) D-glucose. After stirring for 5 days, 2.4 ml acetone were added for quenching the
unreacted aminooxyacetic acid-peptide, and after 5 min the solvent was evaporated under
vacuum. The obtained raw product was purified via HPLC and subsequently cyclized in
accordance with AAV 2. The purification of the raw product via HPLC yielded 1.9 mg of the
desired white solid 3.



Trp-Nle] was purified via HPLC. Subsequently, 5.0 ny
of the peptide were reacted with 26.1 ny
4-i socyanat onet hyl - 2, 2-di net hyl -[ 1, 3] di oxol ane and
1.88 1 (2.0 eq.) DIPEA in 0.8 mM MCN After stirring
for 3 days at 40C, the solvent was renoved by a rotary
MS (ESBv app=d0d46.54(d+H)E. obt ai ned raw product was purified
via HPLC. 0.22 ng of the desired white solid 6 were
obtained. M5 (ESI): mz = 986.5 [ (MtH) +]. Exanple 9:
Synt hesi s of Ac-Phe-[ Orn-Pro-cha-Trp-Arg(CH2CH2)] (7)
The Iinear peptide Ac-Phe-QOmn Pro-cha-Trp-On-OH was

ynt hesized i cordance \y Vo1 lized in

Examp343 SRS, jof Z-ArerastigrVepyitilasntomi Hihpeiin-bro-cha Trp-Nie
pepti@yg Ac-Phe-[Om Pro-cha- Trp-On was purified via
HPLC.  Subsequently, 2.6 ng of the peptide were reacted
with 22.6 ng (30 eq.)

The resip-tomnd Ipgptider HeRitesQrrRProncivkaPrpt N leetritiyleresin odis peepantl BPliiear peptide

J (60 e D P [ 60 | MeOH _After i rri for,
synthesiy f acqrighee” Wi AAY Jereaciich B3 B2 o Apgeiamido-1-methyl-
glucurol¥ 3R I EHAntd 81, 2083 Uk drbp&hn' Mrﬂﬂoslﬁlﬁr%éﬁﬁ@ Henidthye B51-358),
via HPLC. 0: 86 ggigf the desired white solid 7 were

60.8 medBileqrHA TV and phi(20 eq.D 24, @collinine)in]l.6 mk ANYIF cAfter stirring for

5 oSSt Ve P e SR SR A e et o

cleaved fifoaP &eedsiB)usirng®R% TEAL D39 H3PUNdeR 5 9% MIPSCCRIIZ LN accordance
W th AAV1, whereby 3-p enﬁl propi oni c. acid was used

as
with AAY 2eandi HBILC pusifisaian yieldad 29,0 rag ef the desied nradugsdras svhiegolid.
in accordance with AAV 2 and the raw product was
uri,fi ' P 3.13 ng of the desired white solid
ms @Sy 304X bIVER 163 12 (ESI): mz = 796.5 [ (MH)+].

Exanple 11: Determ nation of the IC50 value in an
enzyme rel ease assay The assay procedure is described
.in Kohl (Kohl 1997 The Anaphyl atoxins. |n: Dodds,
AW, Sm RB. (Eds.), Conmplenent: A Practical

Exampladpr @ynlthesisxéHAd-PhepOrh3Hy p@0 CHBOCK;CHR2 O CHAHKAGCH;)-cha-Trp-
cell ff%] rats (RBL), which express the human C5aR
(cosdYlel Rre cultivated in DVEMwith 10 %fet al
bovine serum 100 Um penicillin, 100 g/m

The line3) B e S Pt e NBLOPCw g plep R R AR Bartt with AAV 1,
was cycB7ed iaregcortiandd Witk AAVIQ 4l thewésnltingpaycli¢ pepttdeahs-Phé-[Orn-Hyp-cha-
Trp-NleI %\];a%‘ rp&rﬁie% %g' f-IPf&l %g.r‘lep.f I(4?0S ekq.)h 33’(5119-%&38% _Co%cy?efthgx%r)acetic acid
were reacted with 50.3 pl (120 eq.) thionyl chloride for 15 min at 40°C. After removal of the
solvent under vacuum, 78.8 ml (80 eq.) DIPEA, 1 ml CH,Cl; and 5.0 mg of the compound Ac-
Phe-[Orn-Hyp-cha-Trp-Nle] were added. Stirring was continued for 3 days at room température

and purification was done via HPLC. This yielded 1.6 mg of the desired white solid 5.

MS (ESI): m/z = 1029.6 [(M+H)"].



cn2. Spent medi um was decanted fromcells. Cells were

washed with 10 m PBS (Dul becco's PBS, Bi ochrone) and

subsequently overlayed with 3 m Cell D ssociation

Solution (CDS, Sigma). Cell85were incubated for 1 min

at room tenperature. Subsequently, CDS was renoved

and the cells were further incubated 10-15 mn at 37C

for detachnment. In the assay, 20 d of the solution

cont ai ning the conpound to be tested were used. This
Example8:ay Synthesis oof &Fh%@rn&hmmwmcﬂmm @H%)ms@a-Trp-Nle]

For t di lution process, the conpounds were dil uted

in 1/ 87r 1/2 steps. To 20 | compound solution 75 |

of the.RBL-cells were added which were treated as

| fiRe AB!Trp koS syethesi¥ddiar 2dérdiince with AAV

The lmggpﬁgg%%?f% Ig%dogg{gggjéup | nlI\tllS-Or}nq3 % > (20 nmM HEPES;
1, cyclized mchwdame Sith\VAAY] 2, andiie casullting qum pa'@micz AoePf& [@wm-Hyp-cha-

g T BOTRE ottt b o261 m
4-1socy§1%1&hedypm difRthyl-{ LYREoxol4Hxghd Ilgs | %@1@@4 in 0.3 m! MeCN.

was resuspended in preheated 03@
After smmgs fqru3 fdaye @t 48P G1 thensadveniawes éﬂmp\@ﬂu@béer rygvaporator and the

oinef o5 YRRE TBERAITL s BOACE 02O QUGBS S 6 v
obtaine@. mMin. 27 1 of a cytochal asin B-solution were added

per m cell suspension (100 g/m in DVSO Sigma). The

ells were |ncubated for further 3 min at 37C. 75 | of
MS (ESIP}GIU/@e"WS%%HM) bn were added to 20 pl of the

sol ution containing the conpound to be tested, | eading
to a volunme of 95 1 per well. After incubation of the
cells for 10 mn at 37C 10 pl hrCsa (10.5 nMin

HAG CM Signma) are added per well. Subsequently, the

Exampffh S SFhhebOHARINL (Ofn Briklatrp iy CHCER 91 e

ates"are put on ice and centrifugate
and 4 Cfor 3 min. 75 1 of the supernat ant are added
The lintar pepéide IA@]BHESOrum-dm Titp-Ons-OFR2 wias syidthesized in accordance with AAV

st SRS b, LR 0 Ll o e
Trp- Orh:p\gé@ﬂrﬁfédf\@i I-Ii’L@ @hbs%zlgentyy"s 2l6 fgbf Me@ﬂe\pﬁﬁé‘ﬁfe%'feaét@d #ith 22.6 mg

added per wel The te can subsequently

(30 eq. )Taﬁ(wttwdmemapto)—éadmdazahndrbgdmmqhdeT el 29@5@1 ©Al etqé DH’EA in 260 pl

MeOHyﬁtt?rﬁ ﬂqﬁj a%l)s \ég g@é I?lgvso? gé ggrﬁévee(rslfby% argl evaporator and the

resultmgq’_agv ;ﬁédﬂ.@t d«ﬁs WHERL VRN HRLE, SNR8hg Bf ithdldesifed Whideesolid 7 were
for ant agoni stic activity of selected

obtainedonpounds acording to the present invention. (MH)+
activity No. Compoundi n M5

MS (ESI): m/z = 922.8 [(M+H)"].

Example 10: Synthesis of Ph-CH>-CH,-CO-[Orn-Pro-cha-Trp-Nle] (41)

The peptide Ph-CH,;-CH,-CO-Orn-Pro-cha-Trp-Nle-OH was prepared by linear peptide
synthesis in accordance with AAV1, whereby 3-phenylpropionic acid was used as N-terminal
carboxylic acid. Cyclization was performed in accordance with AAV 2 and the raw product was

purified via HPLC. 3.13 mg of the desired white solid 41 were obtained.



(group) [amu] 1Ac- Phe-[ Om Pro-cha- Tr p- Phe] 888. 3D
2Ac- Phe-[ Or n- Hyp- cha-Tr p- Phe] 903. 5D

3HOCH2( CHOH) 4- C=N- O- CH2- CO- Phe- [ Or n- Pr o- cha- Tr p-
1046. 5E Nl e] 4X-Phe-[On-Pr@&6cha -Trp-Ne]; X =
2- Acet am do-| - Met hyl - 1043. 0D d ucur onyl

MS (Esgﬁgﬂiheg[&%mmm]ooommwmwo&e) - 1029. 6E
cha-Trp-N e
6Ac- Phe- [ Om Hyp( CONH CH2CH( OH) - CH2OH) - cha- Tr p- 986. 5E
Nl e] 7Ac-Phe-[ Orn-Pro-cha-Trp-Arg(CH2CH2) ] 922. 8F
8Ac- Phe-[ Orn- Pro-cha- Tr p- Har] 910. 7F

T R ST T A ——
11Ac- Phe-[ Orn- Pro-cha- Tr p- Eew] 941. 5F

The ass%%ﬁgo:cgﬁlgr}:%igdﬁngfbgd Ciﬁ g(c%rl{rl BK?%F}!WTﬁg Anaphylatoxins. In: Dodds, A.W.,

ro-c 911. 6F
Sim, RBIAERNe-Cdmpledent: chaPitctiedPaAbp0acty DOxford, pp. 135-163). Basophilic

leukemis halls i e j(RBLO. BRErTopreis R disogp CsaR (CD8S), were cultivated in
DMEM}%@&}@% f{t%a@?r&é éc‘eﬁ.gn,ﬁ(gf E?g% éééﬁmlg%’ 100 pg/ml streptomycin and 2 mM
glutamine¢@dl-denepon&nts o Pthe-méthumrfpont diipdu@né,Berlin) until confluence at 37°C and
10 % CO,. The following specifications all refer to a cell culture flask having a surface of 75
cm?. Spent medium was decanted from cells. Cells were washed with 10 ml PBS (Dulbecco’s
PBS, Biochrome) and subsequently overlayed with 3 ml Cell Dissociation Solution (CDS,
Sigma). Cells were incubated for 1 min at room temperature. Subsequently, CDS was removed
and the cells were further incubated 10-15 min at 37°C for detachment. In the assay, 20 pl of the
solution containing the compound to be tested were used. This assay solution must not contain
more than 2.8 % DMSO. For the dilution procéss, the compounds were diluted in 1/3 or 1/2
steps. To 20 pl compound solution 75 pl of the RBL-cells were added which were treated as
follows: after detachment the cells were vigorously tapped off and taken up in 10 m! HAG-CM
- (20 mM HEPES; 125 mM NaCl, 5§ mM KCl, 1 mM CaCl,, 1 mM MgCly, 0,5 mM Glucose, 0,25 .
% BSA. HEPES-preparation: 2.3 g/l HEPES-salt + 2.66 g/l HEPES acid) at 37° C. Cells were
counted and centrifuged (200xg, 10 min). The cell pellet was resuspended in preheated HAG-
CM (i.e. Hepes-buffered solution of NaCl and glucose with calcium and magnesium), and cell
density was adjusted to 2x10° cells/ml. The cells were incubated at 37°C for 5 min. 27 pl of a
cytochalasin B-solution were added per ml cell suspension (100 pg/ml in DMSO, Sigma). The
cells were incubated for further 3 min at 37°C. 75 pl of the cell susperision were added to 20 pl
of the solution containing the compound to be tested, leading to a volume of 95 pl per well. After
incubation of the cells for 10 min at 37°C 10 pl hrC5a (10.5 nM in HAG-CM, Sigma) are added
per well. Subsequently, the cells are incubated for 5 min at 37°C. Thereafter, the plates are put
on ice and centrifugated at 1200 xg and 4° C for 3 min. 75 pl of the supernatant are added to 100
ul substrate solutions (2.7 mg/ml p-nitrophenyl-N-acetyl-B-D-glucosaminide (Sigma) in 42.5
mM Na-acetate pH 4.5). The plate further is incubated for 1 h at 37°C. 75 pul 0.4 M glycine pH
10.4 are added per well. The plate can subsequently be measured in a reader at 405 nm. The

ICso-value is determined by solving the four parameter equation: y=((A-D)/(1+(x/C)B))+D.
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345 339&1@’1@&'@#3 h};ﬁﬁ%& 82 \Hpo21. 8E 936.7 E

346 SA0H-NHPPRe@n-Prohle B BiR-NHe - NH2966. GE 1007.7 E
494 Q v-Phe- (rn-Pro-cha- Bt a- Phe- NH?2936. 7F

348 346 Hmﬁh@ﬁa&mﬂﬂ@l’ﬁf-m@NHQa Phe NH21007. 7E 999 E

349 349#@6’ gPFeOEﬁ‘ ﬁyﬂs}ﬂeﬁf@"ﬁﬂw e- NH2971 8E 971.8 E

350 SoUHRR-PRROE-PrdhR- Bl elRpRNe- 2994720 994.2 D

351 Hoo-Phe-Orn-Pro-hle-Mcf-Phe-NH2 - 972.3 D

352 Hoo-Phe-Om-Pro-hle-Pff-Phe-NH2 | 956 D

391 H-Phe-Cit-Pro-hle-Bta-Phe-NH2 896.7 E

Example 12: Determination of ECso values in an enzyme release assay

~ The determination of the ECsy value was performéd in a way similar to the procedure described
in example 11, with the only exception that 30 pl of the compound to be tested were mixed with
75 pl of the cell suspension described in example 11. There was no preincubation or addition of
CSa for stimulation of the enzyme release. The results for the tested compounds are shown in

table 5.
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suspensi on described in exanple 11. There was no
Coa for_stimulation of

351Hoo- Phe- Om Pr o- hl e- Mcf - Phe- N

H2972. 3D

352Ho0- Phe- Om Pr o- hl e- Pf f - Phe- NH2956D
391H Phe-Ci t - Pro- hl e- Bt a- Phe- NH2896. 7E Exanpl e 12:

Det ermi nati on of EC50 val uesl®h an enzyne rel ease
assay The determ nation of the EC50 val ue was
performed in a way simlar to the procedure descri bed

ex

cel |

preincubation or addition of

8Pl

ception

&C%l‘

%h at

Rg toy e| pr%qrang inxention

No. | Compenugne rel ease. The results|f®@Cshe| t est ed
conmpounds are shown in table 5 Tabl e 5: Data for
agoni stic activity of selected o nds according to

- Rrm8apresent 1 nvention NO. (,orrpoundtﬁrzfu (M -hrCsaz, 4
3HOCH? (CHOH) 4- C=N-O- CH2- CO- " 1480 Phe[ dP- dCha- W N €]

3 | HOCH2(EHOME-C{@EH2-60c ha- Tr pb Nb B43014{30
%@E}@&&Wp cha- Tr p- Phe] 1430

cha- Trp- N e] " 1430

41 | BACHRICH]-COx [Or:-Frhahd- Rﬁa{ 430, 1430
4A3AC- Lvs Phe- [ OP- dCha Nl €] >>1430

2 &ePhHFBm- prhEArTmp-d?ha} Tr p- N e] "[1480430
AAILP"\G \AIT +JICT |[|~J I\II CJ 1AQn

42 | HPhe- 0O Pfclflﬁa E%qula Tr p- Eaf | >p 1’4@@0

1 - | RdPhe- ﬁl-ﬂoﬂc}ﬁt‘r)? ' rp- Fhe-Nn Htgg
62Ac- Phe- Om Pr t a- Phe- NH2>100000

43 - H&MS-Ebw[@fdﬂhaoWeNh] Tr p- Phe- NH2>113G000

Trn Dh~  NH

28 -I-i"ffﬁe [5'1"nc-Pro a-Trp NTeT ST »14%8

44 | H-Phe-[Om-Ser-cha-Trp-Nle] »1430

33 | Ac-Phe-[Om-Pro-cha-Trp-Eaf] »1430

61 Ac-Phe-Om-Pro-cha-Trp-Phe-NH, >100000

62 Ac-Phe-Orn-Pro-cha-Bta-Phe-NH, >100000

71 | Ac-Ebw-Om-Pro-cha-Trp-Phe-NH, >100000

88 | Ac-Phe-Arg-Pro-cha-Trp-Phe-NH; >100000

55 | Ac-Phe-Orn-Pip-cha-Trp-Phe-NH; >100000

83 | Ac-Phe-Orn-Aze-cha-Trp-Phe-NH, >100000

84 | Ac-Phe-Trp-Pro-cha-Trp-Phe-NH, >100000

67 | Ac-Thi-Om-Pip-cha-Bta-Phe-NH, >100000




55Ac- Phe- Om Pi p- cha- Tr p- Phe- NH2>100000

83Ac- Phe- Or n- Aze- cha- Tr p- Phe- NH2>100000

84Ac- Phe- Tr p- Pr o- cha- Tr p- Phe- NH2>100000

67Ac- Thi - O n- Pi p- cha- Bt a- Phel(NH2>100000 101 Exanpl e

- 13: Solubility Determ nation for selected

ExampleS3R-Selubility Detaniinatiow Forseldcted OSaR-ampazonikts Was

deternmined by the followi ng procedure: 20 | of a 10 mm

stock solution (in DMSO) of the conpound were dil uted
The sol e oo bR R EPmpe BF e Tpving Trp&dure, 20 4 of a 10 mM
stock scdutgorc@ntDMBSO)ed the carbpOd@ wemrm dilutechin SRpahdbtHe solvent to be tested.

e S 08 SRS b s TSl 00
Eppendé&f ‘é@ﬁt}i‘f%e. Mhe @Qp%ﬁﬁg'is%ﬁfe\fﬁ%eﬂsb}apﬁﬁaﬁlgﬁﬁ.amo%ig%h density of the

solubil'ity. Conpounds that showed a sim

sample gugd o contyoliin 60196 MeDHawervedmstremeasietbrabe solubitiey. Compounds that
control, were tested.for their X sol ybi | i as

showed aniGely 8 saEBNSY i Yoo o VR SHE BR Rt eanicph Ve tested for

their makithiin dolubilitg as FOlYRETHeYSTOEME Bmpolifd %As sudpRnded at 10 mg/ml in the
undi ssol ved part was renpved by centrifugation after

solvent systems qhehoicoy Thgdmdissolyed part tas remprechby gentrifizgation after 24 h. The

r r ' ference..val ye
UV-abs ROt RSB il e CRRE e 1,8 BBt Shence value
(60 % Me@H). dhegolubilityefisome wifithncdhpsindiciotding abiee Bvental i6 shown in
6: Solubility of some representatives of the conpounds
table 6. 5ccor di ng to the invention No.ConpoundSolubility in 20
mM HEPES pH 7.4 (% of 200 M
1Ac- Phe-[ Orn- Pro-cha- Tr p- Phe] 8
Table 623alubthity pLyomeHgprestraatives-oPtie] codnpounds according to the invention
28Ac- Phe-[ O n-Pro-cha-Trp-N e] 22

No. 42Ebiapeuhdr n- Pr o- cha- Tr p- Phe] 45| 4 8ohibilifyGar20RanM HEPES
-[lTrp-Nle]; X = 2- 84 Acetam do-| - th)gl-g ucur onyl
40Ac- Phe-[ Orn-Pro-cha-Trp-Arg] 94  PH7.4 (% of200 p

1 AREPhEOrn Pro SHA-THP- PR 'TP- N €93 8

2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe] 13

28 Ac-Phe-[Orn-Pro-cha-Trp-Nle] ' 22

42 H-Phe-[Orn-Pro-cha-Trp-Phe] 45

4 X-Phe-[Orn-Pro-cha -Trp-Nle]; X = 2- 84

Acetamido-1-Methyl-Glucuronyl
40 Ac-Phe-[Orn-Pro-cha-Trp-Arg] 94
43 Ac-Lys-Phe-[Orn-Pro-cha-Trp-Nle] . 93

Example 14: Development of a pharmacophor model underlying the antagonists

The exchange of argenine in compound 40 by alanine (39)'outlines the importance of the side-
chain in this position for the inhibitory activity if the peptide. The replacement of arginine by the

positively charged amino acid lysine (22) surprisingly results in an increase of the ICso value



Exanpl e 14: Devel opnent of a pharmacophor nodel
underlying the antagoni sts The exchange of argenine in
compound 40 by al anine (39) outlines the inportance of
the side- chain in this posii®dn for the inhibitory
activity if the peptide. The replacenent of arginine
(from 20ynMhe 8700 iM). \I&ﬁsymemngeﬁthalposnuva(chﬁgé ykinads fi@Pesponsible for the
urprisingly results,in an ingcre f .the |1 C50 val ue
antagoriggo f‘?t?"dﬂﬁg Z'é‘en ﬁ;}trp&u@xp@oo ,\A}D-amfpﬁp e gpdng ﬁg f) (Mg to the C-terminal
p051t10rP§é%hfté Hearf [t 981uR o236 Mg, THRY axﬁﬁ%%ﬁ‘ 63 B Fatf 135 aldiiBilar distance to the
antagoni stic activity. The introduction of
Co-ator mpaoghterthe améno grouyf Reliyyind.4Thecexchang€-of ergininelin compound 40 with

0si resul ts .an Icyi val ue of .30 nM
the uncgﬁqgﬁ aﬁao‘iﬁﬂ’ F‘M&PB“‘% phep 83’?‘%@3%‘ t§t‘%ﬁ€@p?‘b“$i’ethh surprisingly
n T
shows %% ange ygﬁl\?jm ne&rlﬁlﬁe gg‘tﬁkgﬂr%gfi%bd\}ébuh}isdo his'd1€arly shows that,

surprisingkyhnotgbel pasitivaly charpgdiside bidin of Ang and Bafamspectwels'uistrgsponmble for

the crlttcggcrﬁ%ound 4 aﬁgg‘ {Lg%ﬁfgﬁ%ﬁigpqg{d%gsmﬁa? } ek ée alIllphanc side

chain of! ﬁ@fnluié %@?@@tﬁeﬂ?t It is %Usﬁbleston E@p‘l’acentﬁfe Jrﬁ‘i%uﬁoﬁy tdtlYe@' Hydrophobic

char chal n of , respectively,
substltutl@spomhmltea fsignificane mmasec af thmtléls@mluea rcomparedcsamompound 40.
Phe nd t.he ali

Exampl@ o' B RO BT o sl el s 1 Go ool 1,28, 20,31

32,33,89, 3%B6a3E 38he arginine by other, hydrophobic
substitutions without a si gni fi cant i ncrease of the
| C50-val ue conpared to conpound 40. Exanples for

' . Lt i 0 .
The ex%ﬂ%ﬁgg r?% futt g%&mﬁ@%ﬁfdggﬁ%ggﬂﬁA%%-%-%Af ’O?WFIE%% that the side
chains ¢f8&he Idikvdng amirgeacids arelithpatanaforaatagonisiic adivit): Phye, 8ha Trp.
N-Me-Ala, or d-Ala revealed that the side chains of
the following amino acids are inportant for
. A pharRR B8P hibCwaS likveldpéd HREGS off B - reBitieR f th d
P rmd@iGi was devel op‘)eéltlj p%asid o% thesé%?ﬁ%?ﬁgg@;ctlw%}%o ese an
additionad peptidensHigdistancdsdertha imporatd iresiduea (twielydroptobicT: zllml two aromatic
i stances for .th or.t reS|d es (two hydrophobic
groups) fo ARG o eiotd ty B SUPin BRIGET () are br ed b od
by the follow ng nethod: The pharnmacophor nodel was

devel oped based on a 2 ns lasting nol ecul ar dynam c
The phaymagpphar anodel wag devaleneddrased pr p Zons kstingmelecpBr dypamic simulation

Grren BB 259 8 BRI PG SAPER 815 s e st

and anfexphieit Water-nmiduel STHB) o.ualaﬁ Ipgfibdic ofrarhé vaorkn ahs havitic Buiadysis of the
the | ast nanosecond qof the trajectory g
snapshais frgpy the das} nwgcopﬁ of thedraigrdey (hYQ RIS urf:q) @ave the distances between

ﬁ?g&qltg ps (see below). The
the masg%gﬁttel&ﬁg; struc H‘?{e ﬁébeqs?)ejcul ar dynam c

simul ati on was based on ensenbl e-dynam ¢ cal cul ati ons
The stawfinghstsenrare foy ¢thdé mobeplar diysamikhsinpdationdess bhased dri gsemnble-dynamic

calculatlor}s with slege519 clyc 1(:t Ingtndes The peptides were highly active (ICso in the lower

nanomolar range) and with structure-restricting properties when compared to each other.



nanonol ar range) and with structure-restricting
properties when conpared to each other. 103 Exanpl e
15: Measurenent of the AB- perneability in a TC7
based assay-system The conpolffids to be tested are
diluted to a concentration of 50 Min HBSS-MES (5 nM
pH 6.5) from 10 mM stock solution in 100 % DVSO.
Exampled(5: "Muabiiemdnd pif tixAB4 pbmeédbiliticiacth TC-1 Basedw359)-estem
Subsequently, the sol ut| on is centrifuged and the

supernatant is added to the apical side of a TG 7
The corspeynds i be testedpare slilyted 1 a qonce,nt@momlf 50 tuM i WBSS-MES (5 mM, pH

6.5) froﬁfgg%ﬁhgg&gﬁ(sfgiuﬁ%‘n %ﬁﬁgéwg | & C'g%&&itt I(ﬁépro/x 4 pM) is added to the

sample.[Biediehtty,ahe Soli€ion ﬁu&mﬁugm hud tHeh®ip&rahiaft is\Wdaed to the apical side
i ncubated for 120 mn at 3/C. The integrity of the

of a TCyteqll gultyre |(ngssagank’ ir etdewelbjransieelhplgted to adinal DM SO-concentration

of 1 %. g—g?lﬁé\}ggﬁ}li% QJ%O‘PE%%Z% odlgceﬁeart %ea@dsoia{%rﬁ%ﬁf% bﬁlggeat].ler{ﬂ?f the cells

were inGX@ERHYo} 1 20K IDOYTHe GRRegritgof tmcgi\(ggm l‘dférl wasttbsted by the added
S

manmt% gdﬁ‘mnﬁfffét f({;"ﬁ CBJ?SC) g[ Ee&{x‘fé‘@”@ﬁ{yo Berd (e8] s é%@ﬂv’@m the equation
(VRXCRPﬂmar A% d(ﬂ‘m"f ﬁ&m‘f f)y {/sre}rﬁe 'v@@ﬁpeaéf 8 r?éldﬁg? ch‘gin'bér, Cri2o is

 the conéBn€tRAbMbS e abmpbmmrhnqﬁe mewbﬁsdmb&mep uzmlmhm Athi€the incubation
donor chanber and CR nmd is the concentration of the

time, A @Sthecgrn@@fn@efﬁctmgell lavew i Gmwid dh dhd aridpoint concentration of the test

compougg[rg Fgﬁgogg}g g'al.r:'flt ig]rf%ﬁ%zconcentranon of the test compound in the

receivershafiibef. Or n- Hyp- cha- Trp Phe] 14. 25 Exanpl e 16: Synthesis
of Ac-Phe- Orn-Pro-cha-Trp-Phe-NH2 (51) The peptide was
prepac ed by linear peptide synthesis in accordance

with Mmllouﬂjbsequent pur i i @@W@mwblhnﬂ(@n!/ﬂel ded

10 O Lal \JJ.ClD a v IVB

(ESI A%nit"l}e[b'rg(}" OSCIIW r Exanpl e 17a'§$nt hesi s |of

Ac- PhacOPRe{ OFR-H{isLc Ay é}l (92) Thei4psear pept| de

was prepared hy linear peptidelsynthesis in accordance

with AAV 1 and purified by HPLC. 10.5 ng of conpound

52 were obtained as a white solid. M5 (ESI): mz =

907.5 [(M+H) +]]. 104 Exanple 18: Synthesis von

Ac- Phe- Or n- Pr o- cha- Tr p- NH CH2- CH2- Ph 72 200 g

Examp’BerM ?ﬁémfo&y@hé@m?mhwrpo?% Dresinis

i ncubated with 5 m of a 50 %

The peptide was prepared by linear peptide synthesis in accordance with AAV 1. Subsequent,

purification by HPLC yielded 10.0 mg of the desired product S1as a white solid.

MS (ESD: m/z = 904.5 [(M+H)"].

Example 17: Synthesis of Ac-Phe-Orn-Aze-cha-Bta-Phe-NH; (52)

The linear peptide was prepared by linear peptide synthesis in accordance with AAV 1 and
purified by HPLC. 10.5 mg of compound 52 were obtained as a white solid.

MS (ESI): m/z = 907.5 [(M+H)"].



sol ution of phenylethylamne in THF (v/v) at RT for 18
h. Subsequently, the resin is washed (DWF, 3 x 5.0
m, MeOH, 3 x 5.0mM, DCM 3 x 5.0 nl) and the peptide
is synthesized in accordancdOdth AAV 1. After
purification by HPLC 4.1 ng of conpound 72 were
obtained as a white solid. M5 (ESI): mz = 861.8
[ (MtH) +] . Exanple 19: Synthesis
of Ac- Phe- Or n- Aze- cha- Bt a- Phe- NH- Me 93& 4.5 ¢
Example 18: ﬁynrﬂqswsmne&cré’kﬁpmﬂmcyba-ﬂhpﬁﬂ HorGItd-Dh (3ene
Tesin was swollen for 15 min in THF. The resin was
200 mg Birorap«d-rmdéthoxyptienydp atetity] ol ystyaema resinrie indubate@4vith g]rﬂl of a 50 %
. €q..) et hyl am.ne- chl orj de 7 acetic acid, . .
solutio & PHanlF%%@PHW & tb[%ﬂ# g‘f/{é af E’iiafﬁa%%ﬂ- nrh?ubqquntf&f, the resippis washed
. rs. b . g . ' | 3 : .
M ek oA PH "2 g G PRl D AR the peptide fs sypthesized in
accordangs veth AASU] .oAdter mirificaticn by BiRIhG 4 ey off conepouhdh §2 wveese obtained as a
. filtered off and washed with DVF (5x), MeCOH (5x)
white s\é\ﬁ%

CH2Cl12 (5x). Subsequently, an am no acid coupling
was perfornmed using 968 ng (5 eq.) Fnoc-Phe-COH, 950

MS (E :ﬁﬁzg%ﬁl.sﬂgﬁu d 3. 75 m DIPEAin 10 M DMF for two
( ﬁgurs. The r SIFI]_B s filtered off and washed with DM

(5x), MeOH (5x) and CH2Cl2 (5x). 200 ng of the
obtai ned resin was further used for |inear peptide
synthesis in accordance with AAV 1. Subsequent
purification by HPLC yielded 10.0 ng of the desired

Examplg b 8ynthwsis ofAc-RhietQrn-Agpicha-Bm-RirINH-Me/(95)= 921. 6
[ (MtH) +] . Exanpl e 20: Synt hesis of

- S02-Phe-.O n- Aze- - Bt.a- Phe-NH2 (96) .Th i d .
45 & 4 ATomD RO T RS O lP Y M DS P a3 oIl foi 15 min in
THF. ThetRsibAWadl filtehedr 6 Yan@HRacte0 wifHl a MR ti#S F 3.015¢ G20 eéf.§_| gﬁeéhylanﬁne-

N-term nal am no acid. Subsequent purification by

hydroclpede)d7 ms asetigacid, 2. hel ddmethytprihofetmiate 98d 98 el THEF tAfter one hour

. [4 : = Examl e 21. .
o sl ,153 15 S5 ey o A, SR e i
was stiﬁ"d‘d;?]\ree sight hotooeh tegme'ragﬁe, tlglg: r?(sin W_afj filtered off and washed withé)MF (5%),
MeOH (550 3od o Hrtrl O (HORGEHCRIY. 5o SR8 1y coupling was performed using
o6l RE SNSRI 07 ATy O o
hours. Thee sasiy avas rfdterech off asi wastiehwith IDMFU(SE), AVeOH (5%) TR, CHCL, (5x).

5. % \at, 2.5 % TIP (i ficat| p
200 mgscgftpg) P\ﬁgaégédolaeggl Wﬁss gp?tl}eﬁ éf?ec? f(?rulrlrllealr c}:)g;tatid%nsyg els_ls Lircl: a\é?grdance with

AAV 1. Subsequent purification by HPLC yielded 10.0 mg of the desired product 95 as a white

solid.

MS (ESI): m/z = 921.6 [(M+H)"].

Example 20: Synthesis of CH3-SO;-Phe-Orn-Aze-cha-Bta-Phe-NH; (96)

The peptide was prepared by linear peptide synthesis in accordance with AAV 1, whereby CHs-
SO,-Cl was used instead of a N-terminal amino acid. Subsequent purification by HPLC yielded
5.5 mg of the desired product 96 as a white solid.



conpound was obtained as a white solid. M5 (ESI): mz
= 922.8 [(M+H) +] . Exanpl e 22: Synthesis of
(- CO CH2- NH- CO ) - Phe- Or n- Pr o- cha- Bt a- Phe- NH2 (130) The
resi n- bound peptide 105
H d y- Phe- Om Pr o- cha- Bt a- Phe- Ri nk-am de resin was

MS (E8Dniles D428 [(M+Hdqcor dance with AAV 1. Subsequently,
the peptide was i ncubated for three hours with
di succi ni m dyl carbonate (3 eq.) and DIPEA (3 eq.) in
DMF was added and agitated for 3 hours. Subsequently,
additional 3 eq. DI PEA were added and the reacti on was

Exampflf 2L SEheeSla g8 HaNFiO b s BrphmBia Rhe 098 05 o6
TFA, 2.5 % water, and 2.5 % TI PS, purlflcatlon was

The r%‘?rg g%ﬂggq)e?ﬁdé"ﬁhg%éé F‘g’ %%%&%m%dw %eimg was prepared in

accorddnckvrghtA A VEK. Msm&ﬁﬂy,gjpﬂegyhna}ﬁﬂfsgcyangae (5NH2) and DIPEA (10 eq.) in
n- Pr 0- cha- Bt a- Phe-
DMF v%fﬁ% aché_i? il tﬁg&ﬂr&d 6%Wodlg)urs After cleavage from the resin wnh)a mixture of 95

% TFAH 05 %@r&d@ﬁﬂ/ﬁwgﬁﬁptﬂfﬁgﬁwgﬂ‘f% éﬁb\é&quen 92 mg of the

synthesi zed in accordance wt
compowidcwasohtainedhgsia wlige ¢dlideq. ) and DI PEA (10 eq.) in DI\/F
wer e added and the reaction agitated for two hours.

ered off and washed with DM (5x),
MS(E%SGP{ @%f@rﬁzmz (5x). Subsequently, the resin
was i ncubated with HBTU (5 eq.) and DI PEA (10 eqg.) in

DMF for one day. The peptide was cleaved fromthe
resin with a 106 m xture of 95 % TFA, 2.5 % water and

2.5 % TIPS and purified by HPLC, whereby 0.47 ng of

Exampld 22:cSymthesis oP\e0O- mzqmedoa)spae-mntproiehA-ma-ﬁe(ﬁﬁk 1130
mz = 961.9 [(MtH) +]. Exanple 24: Synthesis of
FH2C- CO Phe- Or n- Pr o- cha- Bt a- Phe- NH2 (142) 0.9 ng of
The resimboundspeptide §¥-6tyrPhe-Ora- Rneucba-&m -RhenRinlasmidentesinewasosynthesized in

cccordefitd Big) BE% 1 [SRinedienlily e orRE WACGOTUIRIRG, Tomdpren Hours with

dlsucc1mhﬁd3ﬂcfarb@{(a'tzéistlfﬂ) ém)marglcmﬂ’éigfg Ogec?)lﬁﬁbg/ﬁ]e%s RYddd msgl@fbd%r 3 hours.

Subseqlgylf\lyheggjpgor@{ 3 g8 PREAoweterdded |a|nd epatﬂuqm the agikated fot 3nother five
hours atRoofh i REatGRIAMP dicada WO GnARE AP Lifhld Blixdt16PDs 9 TFA, 2.5 %

peptl e 'synthesis in a nce wth
water, @db’&sé%éﬁPSppummanahlm petforiled. by5HPLUJg 3@ mihdfSthe compound were

obtaxnecfasn;wﬁﬂe sofd. € di ssolved in THE and 1

MS (ESI): m/z = 962.9 [(M+H)"].

Example 23: Synthesis of (-CO-CH;-CH,-CO-)-Phe-Orn-Pro-cha-Bta-Phe-NH, (133)

The resin-bound peptide H-Phe-Orn-Pro-cha-Bta-Phe-Rink-amide resin was synthesized in
accordance with AAV 1. Subsequently, succinic anhydride (5 eq.) and DIPEA (10 eq.) in DMF
were added and the reaction agitated for two hours. The resin was filtered off and washed with
DMF (5x), MeOH (5x), and CH,Cl, (5x). Subsequently, the resin was incubated with HBTU
(5 eq.) and DIPEA (10 eq.) in DMF for one day. The peptide was cleaved from the resin with a



acet al dehyde was added. The suspension was slowy
stirred for 12 h at RT after addition of 100 ng
(pol ystyrene net hyl)trinmethyl - anmoni uncyanobor hydri de
(3 mmol /g). Subsequently, thdo6resin was filtered off
and the m xture was evaporated to dryness. After
mixturoff 95 VcEFAPD. 5% vrltkiCand12.8 WTIRS ahdpuifed be BIPC TRy 0.47 mg of
143 re obtained. M5 (ESI): mz = 960.9 [(MH) +].
the compoypd Weregbtaiggd afa ayhite gplid
Ac- Phe- N(" Bu) - CH2- CO- Pr o- cha- Tr p- Phe- NH2 (144) The
A esé +pepti de H Pro-cha-Trp- Phe- R nk-am de
MS (Esf%g‘f‘% \/\%@%L@Md in accordance wth AAV 1. The
free am no group was acylated with 4 nml of a 0.4 M
solution of bronpactic acid anhydride in DCM (2x 15
mn). The resin was washed with (DMF;, 3 x 5.0 m,
MOH, 3 x 5.0n, DCM 3 x 5.0 m) and then incubated
Example24: 28yihesis of FH;€-G0-Phe-Orn-Récscia Bt PheNH; (142)
butyl am ne. After washing the resin wwth (DM, 3 x 5.0
x 5.0 nl) the remaining

.3 x 5.0mM, DCM 3

0.9 mg %%:@g;%d Hpéwel“aémrp @btajied asarwhiteaadidi aften livearaptids synthesis in
Lt D | . i f . .

sccordaftd SIGYIRAY Ly Do) Hof g ARLAS s s tig p -terminal amin

acid, andisnbsequere purifieation ity HBLE. i n accordance with AAV 1, 700.

ng of Ac-Phe-On-Pro-cha-Bta- Phe-NH2 (62) were
bt ai ned as_crude product. To 15 ng of this crude

MS (ESY 5z519308 iMrdnkol )  39.7 ng (10 eq.) |
2-nmet hyl t hi o- 2-i m dazol i n- hydroi odi ne and 55.4 Al (20
eq.) DDPEAin 1 m MeCN were added and stirred at 40C
for one day. After renoval of the solvent by using a
rotary evaporator there was purification by HPLC and

Example25¢ i -GAYEL OdhalTH-Phe and
pO. 5 er%ﬂl\i/gégll\l{]&aﬁg@%%@ng o?%}gn{)hgaﬁﬁ f@SkV\g% giqé%t ai ned
as white solid. M5 (ESI): mz = 960.9 [(M+H) +] .

10.0 mgrofaopipeudd 51 Efere obtained fafienline peptideOsyinthesisin dedorddnce with AAV 1

and subieBPlbuERERIGR bR FFLL 5D g o U3 comBowsd WOR GGAseled in THE and 1 ml
acetaldeliPdivhs 8dedOThe BHEHRAsISA Wak Blowly &liAts gor?! IPREPRT ailf Badifion of 100

vasculitis, nephritis, arthritis, an

mg (polystysensemethybtrimethybpanmtiniumeyanpborhydnidee (3 masoliz)s Subdsguently, the

: V. | . 999 Journal . of | nol 163. ..

rosin wi i) O Bl e bt i #Vabragfl (o, BPS: Aer didewiop by HPLC

1.2 mg dffthedésirell compung] L48WeRItaihed.mation fromi.v. o
adm nistration of the antigen and i.p. admnistration

of the antibody. BALB/c mce (6-8 weeks old) were

MS (ESD?@él§860-9\[(MW¥BH-the conpound 149 (1 ng/ kg body
weight in 200 | vehicle) which is one in accordance
wWth the present invention, 15 mn before the

Example 26: Synthesis of Ac-Phe-N("Bu)-CH;-CO-Pro-cha-Trp-Phe-NH; (144)

The synthesis of the peptide H-Pro-cha-Trp-Phe-Rink-amide resin was performed in accordance
with AAV 1. The free amino group was acylated with 4 ml of a 0.4 M solution of bromoactic
acid anhydride in DCM (2x 15 min). The resin was washed with (DMF; 3 x 5.0 ml, MeOH; 3 x
5.0 ml, DCM; 3 x 5.0 ml) and then incubated for 2x 30 min in 4 ml of a 5 M solution of n-
butylamine. After washing the resin with (DMF; 3 x 5.0 ml, MeOH; 3 x 5.0 ml, DCM; 3 x 5.0

ml) the remaining synthesis of the peptide was performed in accordance with AAV1.



initiation of the reverse passive Arthus reaction.
Arthus reaction was induced by the adm nistration of
OVA (20 nmg/kg i.v. in 200 | PBS) and pol ycl onal
anti-OVA Ab (rabbit; 800 jigbmaus i.p). After 6 h a
peritoenal lavage with 2 m PBS 0.1 % BSA was done.
The collected PE-cells were stained with D FF- Qui ck.
At | east 20 visual fields (100x nagnification) were
anal ysed for the presence of neutrophils. Fig. 1
clearly shows the reduction of the influx of

i Qf | t s j it
Examiff ;. Sxp PR of AP pulhe i oG (150
Effi cacy of conpound 149 in a nodel of C5a induced
After 18 PpRBE sAntheds InEERENALCHIthWEY A 70D A W%%Pltn@b -Pro-cha-Bta-
[ e.g. %) , ere the

shock i nduced di seases septi @ 'shoc
Phe-NHy €2 rwege obtainedf asG5ads pedduas Tredis ngpefitlds chidegstoduct (0.016 mmol)

7 T B  FReERE Fh 81G g D i 1
MeCN &ick€atldrll iafid stired RA0PC EoPore’da 9&&@%91&91 S¥aht Qolv8g bﬁ/tusing a rotary

vessel walls. This process of neutrophil recruitne
evaporgter therowps pyrifieatian by iBBLE sand fresize dryingrafier addlither of 1 ml 0.1 N HCI

' | i reperfusion. i.pjury., This nodel al so
and 0.53EGBCRE w6 PEConenRd 15l obepiied o Sl sollE G
Phar macol ogy 125: 551-554). Fenmale Wstar rats were
MS (Esqyng/g_uwggo_gzggﬂmm]_ with ketam ne (80 ng/kg) and
- xyl azine. (12 ng/’kg). A catheter was introduced into
the jugul ar veine and the aninmals were subjected to
the following procedure: 1. Rats were pre-treated
with vehicle or conmpound 149 which is a conpound
cecording to the invention, via i.v. infusion. A
Exampgﬁ %%ﬁgaﬁvm of cpmpounddd9ine medelof immune complesmediated peritonitis

mn after conpound infusion the rats were treated with

' (2.0l k 1. | opd 10]
S R, o AT b 50 2908 oo
related is€asas subh & wdstlitis AeplFitisPhaRGtis 28R | fRtndrabdisdase). PhdTkdrresponding

) in lithi cLimh(gpcﬁlri n.vials fromthe jugul ar veine were
animal fodgl way dessabediby dallen et al (K19otpusalf Imppinology sy 985-994) and

takes a@®dnkageObthe WU- 06kyC C hib? i
e? ?haerr%gt%ol ogye- %@I fn?lgg%% ?griy %ﬁtf%gﬁwﬁg? cggjlﬁéyggﬁfr?%g&n from 1.v.
adminisBhtiomloftire antigeneand ipr agminéstration of tHeeantibpdy.i ni zed bl ood
sanpl es. Each sanple is dehydrated

BALB/c mice (6-8 weeks old) were treated i.v. with the compound 149 (1 mg/kg body weight in
200 pl vehicle) which is one in accordance with the present invention, 15 min before the
initiation of the reverse passive Arthus reaction. Arthus reaction was induced by the
administration of OVA (20 mg/kg i.v. in 200 pl PBS) and polyclonal anti-OVA Ab (rabbit; 800
ng/Maus i.p). After 6 h a peritoenal lavage with 2 ml PBS 0.1 % BSA was done. The collected
PE-cells were stained with DIFF-Quick. At least 20 visual fields (100x magnification) were
analysed for the presence of neutrophils. '

Fig. 1 clearly shows the reduction of the influx of pro-inflammatory cells into the peritoneum

upon administration of compound 149.



with nethanol prior to staining. After fixation the
sanples are stained with May Gunwald staining for 5
mn. This is followed by a washing step with aqua
dest.. Subsequently, a G ensdO8staining is performed
for 2 mn and the sanples are washed again with aqua
- Example 29: Effiggy Dhicomppand ¢49 imh mwlel of €5atindured ateatropemic
as the sum of neutrophils, eosinophils, basophils,

Csa inlséc?%gr?é{%tgggrg? qg ﬁé@%&ﬁﬁ%}ﬂ%{(siﬁggpeﬁgiéﬁ%e@T efgg .sént)}iec shock), where the
system¥ ol oPCP Sucheds eutrdpé&ifa, Vb Efd:ﬁsu?@ ﬁﬁér%g,l_lélﬁ%'s:etu} g??ogtr?nt role. The

presented in Fig. 2 and shows that the a
reason é¢r the deengase afabe mevtraphdls is thynéifdubation! iy t@HaChnthigpertd binding to the

neut ropeni a, therefore, has.the | ntended, . .
vessel Walls. HiF Prdtess F pourpBil ermitman 5 #15¢ PIAYiRg ¥ jmpRstae role in many
other dfs¥aEpliRe &perftSioR #juS0 ThR meddl !voasfaysones&Po%'bg%owe‘t B1. (1999 British

different C-term nal” am no acids The assay System
Journakpfdthermeeelegy B8afpl-€541 was used to measure the o

follow ng activity of conpounds 10 and 40:

10Ac- Phe-[ Orn-Pro-cha-Trp-Ci t] 897, 5F
Female/WistarRas-wérraiiesthetigedim vAttOk 1 20ine 80Pk d)@d xylazine (12 mg/kg). A

pronqgunced drop in activity when the charged arginine ]
catheter 3@ iigtrqdpceq infa the jugulag veiteand thy anireals sysreisubjedisd tohthe following

procedl&i@Charged citrulline (activity class F;, i. e. >200
nM. As the guanidine group (Arg) and the urea group
(Cit) are bioisosteres and have simlar space filling

properties, .the inportance of a _positive charge is ]
1. Ratscayerd g r68(6d 110 Velugle o seeronnd A9 pihigh ised compe aesording to the

inventiOvE31 P I3fidn. A%c{wdéﬁgg;lé Was FRER ofid RIS Pﬂg@ﬁg%tr at es

that the size of t bstituents 1S no i cient
criterion for predicting activity. Another inportant

aspgct is the.fact that citrulline is_uncha under
2.10 mbrhgé rocfogéﬁo&xgﬁ "&%ﬂafltﬂ?eoﬁg werﬁﬁ(eaitf;gl m}ﬁ?é,l é]?.'%da iv. %f p.g[kg over 1
min) neverthel ess, although not as polar as a charged

guani di ne. This becones clear 110 when the | ogP-val ues
of different am no acids are cal cul ated, as shown in

Blood sgg‘f)lefs%é AL gior&y E'ezf%lreo a%ari%x?sgtinF;és éf?e'rJh:;’CQa-admirﬁstration.

3. Blood samples (about 0.2 ml) in lithium-heparin vials from the jugular veine were used for the

differential blood count.

White blood cell count:

White blood cell count was measured with a haematology-cell-counter.

Differential cell count:

Blood smears were prepared from the heparinized blood samples. Each sample is dehydrated
with methanol prior to staining. After fixation the samples are stained with May Griinwald
staining for 5 min. This is followed by a washing step with aqua dest.. Subsequently, a Giemsa

staining is performed for 2 min and the samples are washed again with aqua dest..



NH2 NH H2N --'"~O Log P: -2.69 Log P: -0.29 Log P:
0.06 The | oge value incicates the distribution
coefficient of a conpound between a water phase and
an n-octanol e phase. The nor&09ol ar conpounds are, the
| ower the | ogP value is. The | ogP values were
The dlﬁfatemualapdd opinthist teteqmiogd am thin esmir an(eoﬂanﬂuhabbﬁnéﬁmm basophils,

lyfnphogs'{ﬁg e()(r@gfgtﬁ 8£Wr s d'?léqqttyg\}ngqgumﬁ%et Qf%tﬁlg gﬁ{x}? 1ls in relat1on to all

white WiotRIdells Recalddated.i S repl aced by the medi um pol ar urea
group, the one skilled in the art would not use an

even nore unpolar or even hydrophobic substitution

' 3 condl tio an e
The replfElsloeleaOr . Aana iholif 1k B Somigrtslonl PReTRpoti o149 reduces
signifidantle [@Sacindetied cledtBferis) thBRIFBONS WeShfeh@éd Ai-idfhmatory effect in
: claims or the draw ngs can i ndi Vi dual Iy or 1n any
this inflagupateeyinedelpe essential to the practice of the

invention in its various enbodinents. 111 Cains 1. A

conpound, preferably a C5a receptor antagonist, wth

the followi ng structure: Xl-X2-X3-X4-X5-X6-X7 (1) ,
Exampl180:abympidrikén of AARiGf ﬂ%gﬁﬂéﬁwﬁh RRfereat CQQPHﬁnéll ‘o acids

and whereby X1 is preferably chosen fromthe group

including R5-, R5-CO, R5-N(R6)-CO, R5-0CO,

R5- SO2-, R5- N( R6) - SO2-, R5- N( R6) - R5- N( R6) - CS—

R AT P e TN TR

compomﬁwqpeﬁdqotly are chosen fromthe group conprising H,
F, hydroxy, alkyl, substituted al kyl, cycl oal kyl,
substituted cycloalkyl heterocyclyl substltuted

. L1 | H <l I arazl
10 ls”ljtbt | ?%Fégn}ap %‘E’Wéﬁ}&rw substitut éd v 897,5 " |F
C

40 Ac-Phe- [Om-Pro-cha-Trp-Arg] 896,6

Note the pronounced drop in activity when the charged arginine (activity class C; i. e. <=20 nM)

is replaced by the uncharged citrulline (activity class F; i. e. >200 nM).

As the guanidine group (Arg) and the urea group (Cit) are bioisosteres and have similar space
filling properties, the importance of a positive charge is evident, as also described in the prior art
such as WO 03/033528. Additionally, this example demonstrates that the size of the substituents

is not a sufficient criterion for predicting activity.

Another important aspect is the fact that citrulline is uncharged under physiological conditions,

but is quite polar nevertheiess, although not as polar as a charged guanidine. This becomes clear



heteroaryl, acyl, substituted acyl, al koxy,
al koxyal kyl , substituted al koxyal kyl, aryl oxyal kyl and
substituted aryloxyal kyl, X2 is a radical that mmcs
t he bi ol ogi ¢ bi ndi ng char acti stics of a
phenyl al ani ne unit, X3 and X4 individually and
when théd\degrenslasy by dffereht apaee hoidvwhes ealouldieal, spastiwn $n the following:
preferably selected fromthe group conprising am no
Fl,aC| , amno acid ogs and ami no ac®d derivates, X5¢0
S

adi cal thaﬂ cs the bioIQgic i ndi ng H
\\W/ cﬁaracW@rlstlc of @ cydhohexy NH, ho U Cy NH,

O u , X6 is a padical that mmis the bi ol ogi ¢ |nd|§g
char cteristics of a ryptophan@ uni X7 is a @adica
that{ m m cs the biolopic binding chara teristics of a
nor| et ne or phenyl atspyne wunit, 112 chenical bond
is formed between X3 ang X7, and th mknes -
for @.&h ) indicate hﬁ&lcal bon&% er eby the Leg?:006
? ? bond i ndi vi uaII and |ndependently 'S
ed fromt heedrd®¥p conprising coval ent bonds,
The log'PoxFHllié fﬁ@fégt%s disRafish B@éﬁi&r%npé’f"g %om}ﬁ@@r[c?@étween a water phase and
preterably the bond is a chem cal bond and nore
an n-oqmneteephasb y Thérenore tpeivir caimpsunds axe, shd bowkerstbe degR drafueois The logP

values é‘{eﬁ% cra(l)cdﬁzﬁatg rr‘B SI n?ﬂl@)g%xgngge d@ggwnésléla{ﬁxla ﬁr%rr]ﬁjs('lambndge Soft,

Cmnbngggmggr|a2|ne bonds 2. The conpound according to
crTaim’l, characterized in that X3 and X7 are
ind|V|duaIIy an amno acid, amno acid anal og or

Due to regithu |§(§f 9 r\)&ty%gre&gy ?%}%tr%%tg\p%en ? v%%?ﬁl%%ug?ﬂérﬂe group %'s replaced

- by the th&hgrh p@[@ ursd @buyp, e ot skﬁld:dXﬁ thesartl wolRl aiued aresvenanore unpolar or
X3 and X7 are |nd|V|du and i ndependent].y sel ect

even hydropkobig SuBSEUiPr SR of W@“’tﬂl‘f‘e agunder;SHFly Ganditions ag e fess activity
and the respective side chain of the am no
wouldﬁgge?(g%dtgcﬁ The conpound according to claim1l or 2,
wherein X1 is a radical with a mass of about 1-300,

The feaé.m}rgqrjgp %sh{;\%nrggg I&?s%secﬁgxp%@agr abcll%%(sﬁétg o ed cl %ﬁ’%‘) & drawings can
individBPy i anfyoedbiRatidn( Mssentté/m% B0 praTeica o t@nﬁfeﬁtton in its various
|nd|V|duaIIy and i ndependently selected fromthe group
embodimemsri sing H, alkyl, substituted al kyl, cycloal kyl,
substituted cycloalkyl, het er ocycl yl , substituted
het erocyclyl, aryl and substituted aryl; X2 and X6
are individually and i ndependently an aromatic am no
acid, a derivative or an



anal ogon thereof; X5 and X7 are individually and

i ndependently a hydrophobic am no acid, a derivative
or an anal ogon thereof. 4. The conpound according to
any of clains 1 to 3, wherebyi1X2, X5, X6 and X7

i ndi vidual ly and i ndependently have the foll ow ng
structure: 113 R1 X-R2 | R3 (Ill), wherein Xis
C(R4) or NN, RL is optionally present and if present
then RL is a radical, that is selected fromthe group

conprising >N-R1B, >C(R1B) and >0, whereby R B
and RID are individually ndependent |y sel ect ed
fromthe group conprising H, alkyl, substituted al kyl,
cycl oal kyl, substituted cycloalkyl het er ocycl yl ,
b .
L AUk S PEXE Lo bR ) G e

substituted aryl al kyl, cycloalkylalkyl and substltuted
cycl oal kyl al i,on e and if R is
pr esent thexél(é?)(ﬁzaxaa"x %T)Eé &In} ed fromthe
group conprising >C30, >C=S, >S02, >S=0, FC=NH,
>C:N.CN, >Pq0—|), >B , 5(‘I—I’) 5(‘I—I’)m )_}65 and
>CF2; R4 is a radical, vvhereby the radical is selected
fromthe group conprising H F, CH3, CF3, alkyl and
substituted al kyl; the binding of structure (l11l) to
‘the noieties X 1 and X3, X4 and X6, X5 and X7, and X6
,wheretgnd X3 is preferably carried out via Rl and R2; for
X2 and for X6 individually and i ndependently R3 is a

radical, in which the radical conprises an aromatic
X1 is aGh@idsl m%g & gk @Ftdeuf 1 B3V0LHR Gh&eby SO d;br%fe?z%lf‘rchbsen from the
substituted aryl, heteroaryl, substituted heteroar

group inglugding Ry, R5s@@stRi -DYRE)-60 ES@ICO-hBﬁeS(ba,rM-&J(Rﬁ) -S02-, RS-N(R6)-

RSNCEHEES Y SR s L S s .0 oo

in whicls Rsii (RE @xdividuaily! an&ynmpegdmitlyyd:e chosen from the group comprising H, F,
substi tut ed

hy&oxy::awlggghsag{ta gﬁ%’g g,ycloaéky@y subsjiteteq (cycloalkyl, heterocyclyl, substituted
heterocyclyl, arylalkyl, substituted arylalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, acyl, substituted acyl, alkoxy, alkoxyalkyl, substituted alkoxyalkyl, aryloxyalkyl and
substituted aryloxyalkyl,

X2 is a radical that mimics the biologic binding characteristics of a phenylalanine unit,

X3 and X4 individually and independently are a spacer, whereby the spacer is preferably

selected from the group comprising amino acids, amino acid analogs and amino acid derivates,

X5 is a radical that mimics the biologic binding characteristics of a cyclohexylalanine or

homoleucine unit,

X6 is a radical that mimics the biologic binding characteristics of a tryptophane unit,

X7 is a radical that mimics the biologic binding characteristics of a norleucine or phenylalanine

unit,



substituted al kyl oxy-aryl, al kyl oxy-heteroaryl,

substituted al kyl oxy-heteroaryl, alkylthio-alkyl,

substituted al kylthio-al kyl, al kylthio-cycloal kyl and

substituted al kyl thi o-cycl oahkyl; and 114 for X5 and

for X7 individually and independently R3 is a radical,

wher eby the radical conprises an aliphatic or

aromatic group and preferably is seletected fromthe
a chemigablgndcie figrmiedibetyvernkXa and Xdjesdi t ut ed al kyl ,

cycl oal kyl, substituted cycl oal kyl, heterocyclyl,

substituted heterocyclyl, aryl, substituted aryl,
the lind3et R foadila, (ISiaBRhiel dhbRscal 8b£dD w}ebry&ﬁcy tRéri¢hl bond individually and
. substituted arylal kyl, heteroarylalkyl, substituted
indepensendy oiar y¢legtad/| fromy Hieograupl gbwprisingupevalentt bends, ionic bonds and

. I |, teracycl vl al k Subst it ut ed
coordirfi B el prefEoly R od] R 1 el ond i nore preferably the
chemical Bonddx ¥ bahd ydlectedfrbsinl th¥ graripdoddrisitlg ansidb bhds| BREIfide bonds, ether

al kyl oxy-cycl oal kyl , al kyl oxy-heterocycl yl,
bonds, thigstheribondy oximeinsz ynd aminasdgzing ponds) kyi oxy- aryl ,
substituted al kyl oxy-aryl, al kyl oxy-heteroaryl,
substituted al kyl oxy-heteroaryl, alkylthio-alkyl,
2. g hbsb:@npumﬁﬁa(mlbﬂl:lj/rllg irt]bl daif K}dharlazte:tixtb% 53| t%ﬁcxe Iaﬁdl){(yi(ljrcaﬁdividually an
. Substituted a t hi p-cyc| oal kyl. 5. e_corpoun
amino agid, dmine, acif gnelpg PRrAMINOFE &f}@lwﬁséﬂmrw tha chemicalgpndbetween X3
and X7 FORRELAURMIRE parfBfohtici BELY 1ALt %Be E‘%ﬁg&?%ﬁ% arft X.‘ih&dd the moieties for
conpound according to clarm4 or 5, “characterized in
X3 and ¥t afeoindi@ideally fnd independeitlyi shliedtddy frmnd thergependemptiying the C
. R3.i el ected,fromthe groupg conprising phenyl,
terminnlS e FEs S e oG Chetiar e Grut Bty
1, 1-di phenyl net hyl , substituted 1, 1-di phenyl net hyl,
napht hyl met hyl , substituted naphthyl met hyl,
3. The eempeundagtordingie claimtleat 2, Whersjm net hyl',
benzot hi enyl net hyl , substituted benzot hi enyl net hyl ,

i m dazol yl met hyl, substituted i m dazolyl nmethyl,

X1 is airadiohlywitk ahiss af dbswutis 800, W}Meﬂme|r¥dli6ﬁti§1gkeferablyﬁé:@ected from the
compaund according to any of clains 4 t

group EHAPRBDE: RseRs-GOtnRS-NOROMEOanRFQCOR RSriHDvi RENGS)-CNH)-

. o r .« .
whereb§ s Wl RBSREG it 4o SEcRENR LGS G B Broup comprising
alkyl, sibistiGed glkyh alydlpalkyls sidstintted eytbld@blyChatgrobydylk yhbstitthed Heterocyclyl,

| oal kyl net hyl , substituted C5-C7-cycl oal kyl net hyl,
aryl anc%’g’t%%ﬁ%‘ﬁhyl . substituted cycloal kyl ethyl, benzyl,
substituted benzyl, phenylethyl, naphthyl nethyl,
thi enyl methyl, propenyl, propinyl, methylthioethyl,
X2 and X6dareoingividually| ands uidepéndentyl annardmatic yanmipo ragid, a derivative or an

1 igﬁoléﬁnethyl and substituted indolylnethyl. 8. The
analogoRIAHEld accor di ng to any of clains 1 to 8,

characterized in that X1 is sel ected

X5 and X7 are individually and independently a hydrophobic amino acid, a derivative or an

analogon thereof.

4. The compound according to any of claims 1 to 3, whereby X2, X5, X6 and X7
individually and independently have the following structure:



fromthe group conprising H, acetyl, propanoyl,

but anoyl, benzoyl, fluoronethyl carbonyl,

di fl uor onmet hyl car bonyl, phenyl, oxycarbonyl,

met hyl - oxycar bonyl , phenyl - anil3ocar bonyl ,

met hyl - am nocar bonyl, phenyl -sul fonyl ,

2, 6- di oxo- hexahydr o- fRr]-sre-R-Zar bonyl and

nmet hyl - sul fonyl . 115 9. The| conmpound accordi ng to any

of clainms 1 to 8, wherein g% | S a rivative of an

amno acid that is selecte om t )group conpri sing
phenyl al ani ne, 2- fl uoro-phenyl al ani ne,
- fl uor o- phenyl al ani ne, 4-fl uoro-phenyl al ani ne,
- chl or ophenyl al ani ne, 3- chl orophenyl al ani ne,
4- chlorophenylalanine 1- napht yl al ani ne,
) hi enyl al ani ne, 3- thienyl al ani ne,

XisC ‘%Pﬁhenylalanlne tyrosi ne, tryptophane, histidine
and each respective derivatives thereof; or X2 and X1
taken together are PhCH2CH2CO- or PhCH2-; X6 is a

R1 is dptionallyipresenf aad ifiprasentathienl R1 it radicsletiettiedelected fidie the group

comprlgr ouQNﬁ@@,L'?ME@)&‘éYBt Opgﬁ{sy mgﬁgg&%am nE'ID are individually and

1ndepeﬁ’&€?1¥l9t Sd1ecid atcini e %rgu BERPAMIRN 12 alkP, DQ6¥ithfed@8IkS, cycloalkyl,

-t hi enyl al ani ne, hi'enyl al anine,
SubStthtedInglpemwh d’r@}dra¢)@iulns4bsﬁtlﬁ¢dj hetotocpdghwall, aubstityted aryl, heteroaryl,

substltlg'te];d::qI 8{ 5%# %g?%lﬁ}w n?ﬂb@%u&?{, O%Eﬂz: % 1%@515% and substituted

cycloalk§RillSa{ ive derl vatives thereof, X5 is a derivative of
an amno acid that is seletected fromthe group
conprising D cycl ohexyl al ani ne, D-cycl ohexyl gl yci ne,

R2 is o?h%ﬁégﬁzné%%éﬁ gﬁéﬁ cys%n I%rrelgeé)(t %n)oﬁ?l § CIdn cal that is selected from the group

comprisiapah@e0yi des - 2503/ b®=0,i 5CabiH], >C=N-CN, >PO(OH), >B(OH), >CH,,
C%h Kﬁ%g %&ghenylalanlne. and respective derivatives

>CH (O AE%7 i s a derivative of an amino acid that
is seletected fromthe group conprising norvaline,

nor |l euci ne, hono-1| euci ne, |eucine, isoleucine, Valine,
R4 is aggdical, mbereby theradedaMs)selectedt feomealidEgioup copptisingd{,AF,)CHs, CF3, alkyl

i oni ne, allylglycine, propargylglycine,
andsm%@%ﬂ%ﬂ%&?ﬁglycine, cycl ohexyl al ani ne, phenyl al ani ne,
tyrosi ne, tryptophane, histidine, 1-naphtylal anine,
2-thi enyl al ani ne, 3- thienylalanine and respective

the bindiagiof strictars IHptocthe moi¢ties Phe and ¥3oKrdind X angl X3, zndyX6 and X3
ein X1 and/or X4 conprise one or
is prefe?r%brl%cﬁ?n‘gﬁgwlﬁgl ?’mve wat er solubility, whereby the

mater sol ubility inproving group is seletected from

group conprising hydroxy, keto, carboxamn do,
for X2 é{uhgqr X6, pglawdgzg](ybaaﬁﬂp@ependently R3 is a radical, in which the radical comprises

an aromatic group and is selected from the group comprising aryl, substituted aryl, heteroaryl,

wherei

substituted  heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted
alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyclyl, alkyloxy-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, alkylthio-alkyl,
substituted alkylthio-alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl; and



am no, substituted am no, Guanidino, pyridyl and
~carboxyl. 116 11. The conpound, preferably a Cba
receptor antagoni st, having the foll ow ng structure:
X1- X2- X3- X4- X5-X6-X7 (1) , whedeby X1-X3 and X5-X7 are
defined as in one of clains 1 to 10 and whereby X4 is
for X5 and ¥o&t! X T ir@lividud)3nen)i6dé pen@eitiy R R sl Lradith; ey bl/iBe radical comprises
.cyclic amno acid is seletected fromthe group .
an aliphfifppT 8ramptisr gronp and mrpsably as scletestgd from the group comprising alkyl,

s A, R A S R SRR o,
substiated d,aryct detetioaaylydlubstutedr betstoary],acarylalkyl, substituted arylalkyl,
S T RSN o A R
' - e ouin P _
ko S M SEGR IR FAAEARIL IRREd Scionyao

alkylox@yy/cloRiliyp, CHabSNERYd  Adlgyl oty e ol OCalGHA@chd2EbRyol¥3) ,substituted

alky o Rt apY R T SV By &l L Taceh IRy ey substituted
i | ndi o . i
alkyloxghﬂee'inlﬁrééa}fyﬁu afkyithlo-hiRg], %h@stﬁl‘t%m Gy RRNARY, “@W dRfoalkyl and

bond 1s individually and” i ndepende
substitted alkykthiofcycloalidyt gr oup conpri si ng coval ent bonds,
i oni ¢ bonds and coordi native bonds, whereby
preferably the bond is a chem cal bond and nore

5.  [hef@niuid t fRofdi@Tit€ allaiload chhfclribed th IRitest {y @Pmed under

.. the group conprising am de bonds, disul fide bonds,
participatipe pf B8 1884 R4. t hi oet her bonds, oxi ne bonds and

am notriazine bonds. 12. The conpound according to
claim 11, characterized in that the am no acid

6. Taproeagouad doyorddg tos cliimf£roals, ychaedcaeized if rthap foteX2 and for X6
. ....group conprisjng proline, pjpecolinic acid, |, .
individually and pendeptlpy B3, Is selegdedyfrom the group comprising phenyl, substituted

te%?'%ld. i nRl.J Q%Xbﬁ:n Ci : A

P henyl’t Zc% ra gdﬁlgiisgglgﬁ nggldlzglg iflcgl?go y F@yeacs | l?]ls,tlmted 1,1-diphenylmethyl,

naphthydmietty},dr substitited 2 nephthyplmethyd, athiehylmethyl, substituted thienylmethyl,
1l-aza-bicycl o[ 3. 3..0] -octape-2-c oxyl.i ¢, acj 4- .

benzottiBAGetal Y - RPHHED. Brsoimsinahyl iyl  subsituted

imidazd§Mnethy SindB EAdHabsttdAndblylindthylhe conpound

o az?%coer%lng tlgﬁghg;gof cl aisrrB 11 toy12, yv\,hereby 117 X2 is

a derivative of an amino acid that is selected from

r3: Sl h l.al anjn 2- . .
7 IHE PR SRRk e MBI E it in thefor XS and for X7
individdalfyl 4adomndbpsidenflpRNeis gelediedrfaghiemyl grapi @émpasing C3-C5-alkyl,
. chl orophenyl al ani_ ne, 4-chl or ophenyl al ani ne
substitufech apfByft Rl ne CoxCT Ry eAgikyl, answstitged  C5-C7-cycloalkyl,  C5-C7-

cycloalkylmethyl, substituted C5-C7-cycloalkylmethyl, cycloalkylethyl, substituted
cycloalkylethyl, benzyl, substituted benzyl, phenylethyl, naphthylmethyl, thienylmethyl,
propenyl, propinyl, methylthioethyl, imidazolylmethyl, substituted imidazolylmethyl,
indolylmethyl and substituted indolylmethyl.

8. The compound according to any of claims 1 to 8, characterized in that X1 is selected
from the group comprising H, acetyl, propanoyl, butanoyl, benzoyl, fluoromethylcarbonyl,
diﬂudromethylcarbonyl, phenyl, oxycarbonyl, methyl-oxycarbonyl, phenyl-aminocarbonyl,
methyl-aminocarbonyl, phenyl-sulfonyl, 2,6-dioxo-hexahydro-pyrimidine-4-carbonyl and
methyl-sulfonyl.



t hi enyl al ani ne, 3, 3-di phenyl al ani ne, tyrosine,

trypt ophane, histidine and respective derivatives

thereof; or X2 and X1 taken together are PhCH2CH2CO

or PhCH2-; X6 is a derivativej9f an amino acid that is

sel ected fromthe group conprising tryptophane,

phenyl al ani ne, tyrosine, histidine, 1-naphtylal anine,

benzot hi enyl al ani ne, 2-am noi ndane-2- carboxylic acid,
9. The kompytzd zocprding ®-anlyiof claimt 4o Bewherein

2-fl uoro-phenyl al ani ne, 3-fluoro- phenyl al ani ne,

4-f 1 uor o- phenyl al ani ne, 2-chl orophenyl al ani ne,

X2 is aXtesivh @O RNMhRbARI I Bat #selebie ffﬂn?(xh Wéréh%@&rﬁﬁri?ﬁé’ phenylalanine, 2-

respective derivatives thereof; X5 is a derivative o

ﬂuoro-ghgna}a@laq@nq;afmqrmemﬁaMQﬁ-@@orq-mnnyh@@mm Qpchlorophenylalanjne, 3-
cror B2, Ca b ALEHED, "o BRI Y,

thienyl&lysihe) ref-diphknyl&lagine] eyi{elr tryptophane, histidine and each respective
. oct ahydroi ndol e- 2- car boxyl i c acid,
derivativesthefsaif; D- phenyl al ani ne” and respective derivatives -
thereof; and X7 is a derivative of an am no acid that
is selected fromthe group conprising norvaline,
or X2 and X letakémwgethernare PAAE, GE,COevE PREH,4; sol euci ne, Val i ne,
cysteine, cysteine(Me), cysteine(Et), cysteine(Pr),
. methionine, allylglycine,. proparge/l gl yci ne, .
X6 is g genivstive \af Anyamine  aced; thathiseglestedniirera, the peyp, Fernprising tryptophane,

0S| LLYRLOphane, histidin - lanine, . . . .,

pheny RS, Righb ) THANAT bR LeOARILANE, 2-aminoindan

carboxylir i waid] vesthidiglaiaiine, 14 3-thieglapatned, PpflaborpHehylafan(deq  3-fluoro-
recept or antagoni si@,ﬂ,havi ng the foll ow ng structure:

phenylalanine, & flyaroxgnenylajenine, ) 2- Besyylatanine, ” adrghbasophenylalanine,  4-

' : i . of: ¢l ai . 13 and whereby 118 X3
chloropflERiMating Ipd FeepEOin g el B rdt, 1 2 "R SV (1),

wherein X is C(R4) or N,
X5 is a derivative of an amino acid that is seletected from the group comprising D-

cyclohexylalanine, D-cyclohexylglycine, D-hdmo-cyclohexylalanine, D-homoleucine, D-
cysteine(tBu), D-cysteine(iPr), octahydroindol-2-carboxylic acid, 2-methyl-D-phenylalanine and

respective derivatives thereof; and

X7 is a derivative of an amino acid that is seletected from the group comprising norvaline,
norleucine, homo-leucine, leucine, isoleucine, Valine, cysteine, cysteine(Me), cysteine(Et),
cysteine(Pr), methionine, allylglycine, propargylglycine, cyclohexylglycine, cyclohexylalanine,
phenylalanine, tyrosine, tryptophane, histidine, 1-naphtylalanine, 2-thienylalanine, 3-

thienylalanine and respective derivatives thereof.

10.  The compound according to any of claims 1 to 9, wherein X1 and/or X4 comprise one or
more groups that improve water solubility, whereby the water solubility improving group is
seletected from the group comprising hydroxy, keto, carboxamido, ether, urea, carbamate,

amino, substituted amino, Guanidino, pyridyl and carboxyl.



Rl is optionally present and if RL is present then Rl
is a radical which is selected fromthe group
conprising >N-R1B, >C(R1B) (R1D) and >0, whereby R1B
and R D are individually and16 ndependently sel ected
fromthe group conprising H, alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substi t ut ed het erocyclyl, aryl, substltuted aryl,

11.  Thstconpoupt, preferably p e geceptar antageyist, hayipg theyfpllowing structure:
substituted arylal kyl, cycl oal kyl al kyl and substituted
cycl oal kyl al kyl ; R2 is optionally present and if R2 is
present then R2 is a radical that is selected fromthe
group conprising >C=0, >C=S, >S02, >PQ(OH), >B(OH),

Q:lg&],_ s—a radical, whereby
the razll ca Iect]% fromJtR?(e grppup conprising H,

F, CF3, alkyl and substituted al ky )the bi ndi ng of
structure (1V)"T0 The noreties X2 angi X4 preferably
takes place via Rl and R2; R3 is a radical, whereby
the radical is selected fromthe group conprising H,
al kyl, substituted alkyl, cycloal kyl, substituted
whereb;yXlldéﬁ bryd X561 arealefined/hs inquiboffictaime i ¢ &0 andbwhetedy
aryl, substituted aryl, heteroaryl, substituted
heteroaryl cycloalkylalkyl substituted
X4is a %y@lﬁcoé'ﬂ Kﬁb@c%ﬁo aminBtaRID %téﬂy&hk&bchcﬁa{ﬁﬁﬁ)labiﬂ Bdeletected from the
eterocyclylal kyl, aryl al Kyl , _substituted aryl al ky]
group Cheﬂpesmargrpémqmpecahmc Saish eretisingt 2 carboxplas 99id) t@&rﬁhydiqwchmohne-
t t PL&
3- carbméyl %CIB e?rfa.ﬁ%c{r&sgéh%?crq[e}% tf;g&})b{%}]ﬁ «Jﬁc?d 3 aﬁ’éﬂto&%&rpgg IZ;élahngyhc acid,
1-aza-bicy&oYB)3:0]-oane-2-CarboxybicSacid, @ﬁenyﬂ-@yﬂoﬁﬂme—%ﬂw(x‘ymc -acid, cis-Hyp
and NyN N(YBl (YB2) whereby, YB, ,YB1 Yg ttﬁ?
and transdyRa andahereb o RerspERISCHIING Acid otaFied B, e SR omprising

s, GRTACT 18 o etitlcpi, | igd plfcocatatingoronocs)

Hyp(CONHeCHYH(QH)-Cal, OlH) mmspeMMddmtxyeshﬂtemoﬁmﬂl respective analogs
suhstituted heteroaryl, arylakyl, substituted

thereof; and| ) kyl , cycl oal kyi al kyl and substi t ut ed
cycl oal kyI al kyl . 15. The conpound according to claim
14, characterized in that R3 is a _radical select

the line$ + mrfqmellagﬂ))u]du@tﬂqhengq:ai @on@, mihereb thg chentigad hond 1sd1nd1v1dually and
cepe e e o B o E LB R b o Yo Sooninarie

bonds, WREMRbY prdferabhy’Nh¥Bbnd is &chemival ol arfd-rhore @Bfér%y the chemtcal bond

referably defined as in claim14.
is a boFrJld selected ¥‘rom the group comprising amide bonds, disulfide bonds, ether bonds,

thioether bonds, oxime bonds and aminotriazine bonds.

12.  The compound according to claim 11, characterized in that the amino acid represented by
X4 is preferably selected from the group comprising proline, pipecolinic acid, azetidine-2-
carboxylic acid, tetrahydroisochinoline-3-carboxylic acid, tetrahydroisochinoline-1-carboxylic
acid, octahydroindole-2-carboxylic acid, 1-aza-bicyclo-[3.3.0]-octane-2-carboxylic acid, 4-
phenyl-pyrrolidine-2-carboxylic acid, Hyp, Ser, Gln, Asn, Cys(0,CH,CH,CONH,) and Arg.

13.  The compound according to any of claims 11 to 12, whereby



16. The conpound according to any of clainms 14 to 15,
whereby X2 is a derivative of an am no acid sel ected
fromthe group conprising phenylal ani ne, 2-fl uoro-
phenyl al ani ne, 3-fl uoro-phenylal ani ne,
4-f| uor o- phenyl al ani ne, 2-chl or ophenyl al ani ne, 3-

X2 is acddrivatphefan ahimoi dok] thdt shklettef frmy kisd group eomprising phenylalanine, 2-
1- napht yl al_api ne, 2-thienyl al anine, 3- thienylal anjne

fluoro-phepinlasitns, Prilvoraiphenylakpping; 4réluora-phangiaianies, 2hehleroghenylalanine, 3-
! enye g : _ .
coro B SRR | EMBEHE e LS B, 0 v, 5

thienylaleniing,a8 j3vdiplodny bahardmd, ngroaine dtrgplophareg histidinet drel gpspeqpive derivatives
conpri sing tryptophane, phenyl al ani ne, tyrosine,
thereofhj st j di ne, 1- napht yl al ani ne, benzot hi enyl al ani ne,
2- am noi ndane- 2- carboxylic acid, 2-thienylal anine,
3-t hi enyl al ani ne, 2-fl uoro-phenyl al ani ne, 3-fl uoro-
or X2 anletilytakemtugather arePhCd,CH 6O~ vk RhERhne,
2-chl or ophenyl al ani ne, 3-chl orophenyl al ani ne, 4-
. chl qrophenyl al ani ne ,and respective derivatives .
X6 is 3 derigaive S aminajacid Jhgt iseselsricdrivom 16 BETR CewpHtipg dryptophane,

t UR: rigj ohexy. Jafh -aminoi -2-
pheny o B e T4 B1Aqline? 2-aminoindane 2
carboxylichormlde uc2tidenyialanyist,ei BethieBylalanine, c y2flabroepherylalanine,  3-fluoro-
: .qct.ahydr gj ndol e- 2- car, boxyl i c acid, . .
Phenylé%?’hyﬁ'%oﬁi@]?ﬁﬂylﬂ?%‘?%e_%ﬂ@_"?@bﬁ%’@ﬂa@’é‘ej dérhlespphgylalanine, - 4-
chloroﬁh@ﬁilﬁ%ineaaﬁg réspediiveqlefOhtived ihat€oPf an amno acid

selected fromthe group conprising norvaline,
norl euci ne, hono-Ieuci ne, |eucine, isoleucine,
X5 is veal denizativey sife ameamings aaidné@abkels, seygedi meiEthe, group comprising D-

cycloh%iaé}%ii&,ef g[ﬁ-ngplﬁ e)gygé}gqglag,:%9%%?%8ﬁe&§lalanine, D-homoleucine, D-

- cystein§(YBhY hl@%t@irﬂg:l’f)egOCthHﬁbeﬁdﬂl@-Qlcﬁ?ooxS/Mé Ogtlid1€2-methyl-D-phenylalanine
trygﬁophane, i stidiné, 1-naphtyl al anine,

and respeative daxivativanitheesof3andt hi enyl al ani ne and respective
derivatives thereof. 17. The conpound according to any

. of the. preceding, clai characterized in that X3 is a .
X7 is aé}wa&'ﬁ‘vef &F aﬁmamfgs thati lasﬁqcs‘?t amy fsnBtoe gRjpsing morvaline,
norleuciRPhdntd-MhcfleP NaIRE, NQsIghMEs, NTaliAd, PEA&IRE Acysteine(Me), cysteine(Et),

di am nopropi oni ¢ acid (Dap)

P), )
cysteine(Pph anethionmed alylghyoinet prapergytglpcingatyclobskylighysinge cyclohexylalanine,
lysine, honpol ysine, Phe(4-NH2), : : .
pheny Tl om iR ARG 1) Ritbf o Lnagyielgpipe,  2+hienylalanine, 3-
thienyldagifik BAd fespebtive idegvdtivesierqdfopi oni ¢ acid, and the

amno acid is derivatized at the side chain. 18. A
conmpound, preferably a C5a receptor antagoni st,

14. r@cfxﬁ%o%?xhépr?ge?@%%g 'a'gatr?cregc%gf uaﬁ{écl.ggﬁgt, h%iﬁg figl f&ﬂo&&r@. s‘fﬁrctur:e:

avi ng s

X1—X2—X3—X4—X5-X6 —X7—|

)

, whereby X1-X2 and X4-X7 are defined as in any of claims 1 to 13 and whereby



121 M , whereby A is selected fromthe group
conprising H NH2, NHal kyl, Nal kyl 2, NHacyl and CH B
is selected fromthe group conprising CH2(aryl),
CH(aryl)2, CH2(heteroaryl), ddBstituted CH2(aryl),
aryl, substituted aryl and heteroaryl, C1|l and C2 are
i ndi vidually and i ndependently selected fromthe group
conprisi,ng al kyl and substituted al kyl, whereby
X3 hasﬁlé‘?nga@é?ﬁ" i ©C2 optionally a bond can be formed, D
Is selected fromthe group conprising al kyl,
cycl oal kyl, CH2(cycl 83 AN (cycl oal kyl ),
CH2Ph(2- Me) and CHz2- &- Ikyl E''S selected fromthe
group conprising CH2(aryl) ubstituted CH2(aryl) and
CH2(heteroaryl), F is sel eRéd fromthe group
conprising al kyl, CH2-S-al kIyI , CH2CH2- S- Me, CH2CH=CHZ2, -
CH CCH, cycl ohexyl, CH2cycNohexyl, I Ph, CH2naphtyl,
CH2t hi enyl, 122 Z1 is selected fromthe group
conprising (CH2)ANHwith n =1, 2, 3, 4,
whereif CH2) 30, . (CH2) 20, (CH2)4, (CH2)3, CH2Ph(4-NH) and
CH2(4-piperidinyl), and Z3 is optionally present and
if Z3 is present then it is selected fromthe group
. ySing CO and CH2. 19. The conpound according to
Xlsc(glqglg{an& characterized in, that A is selected from
the group conprising H, NH2, NHEt, NHAc, OH, Bis
sel ected fromthe group conprising CH2Ph, . CH2Ph( 4- F),
R1 is opjipnaily preseppand ié.%l%;» pre%ﬁﬁhn%hw isa Frdisa) Whioprig aeléstecg%am the group
.1.hi | i r- iSi Hye .
compriy e SR > GO TUEEDLEd ¢y SRS WP LATPRID 8 ilvidually and
indepemdently | sefactedCifidGH, the rgrodp Gomgniding2 Hor alkylo rsubstitetdd balky, cycloalkyl,
substittggcgg%clé%m I%gfje:réclyg éls_’é;bgﬁgu efd((3 @Ié;g?&;l?%éﬁg;@sﬁ%@j gryl, heteroaryl,
substiﬁtt&l"z%xgd}y@fmaréhagly'l S suBkiaafed drjlaRyl,Necy@ldallalkyl and substituted
conpri si ng CH2CH2i Pr, CH2i Pr, cycl ohexyl,
cycloalkylgﬁvbl ohexyl, CH2CH2cycl ohexyl, CH2Ph(2-Me),
CH2-S-tBu and CH2-S-iPr, E is selected fromthe group
conpri sing CH2Ph, CH2Ph(2-C ), CH2Ph(3-Cl1),
R2 is ogfgﬂﬂléy‘?réﬂeht andCHARN (predent AR & £ Yadidatiiab (Asefocted from the group
i ndo

)él CH2t hi eng CH2benzot hi enyl and
C=S8, >S0,, >PO(OH), >B(OH), >CH,, >CH,CO, >CHF and >CF;

comprising >C=0,
R4 is a radical; whereby the radical is selected from the group comprising H, F, CF3, alkyl and
substituted alkyl;

the binding of structure (IV) to the moieties X2 and X4 preferably takes place via R1 and R2;

R3 is a radical, whereby the radical is selected from the group comprising H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, cycloalkylalkyl, substituted cycloalkylalkyl,
heterocyclylalkyl, substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl, heteroarylalkyl
and substituted heteroarylalkyl.



CHZ2naphtyl, F is selected fromthe group conprising
(CH2) 3CH3, (CH2)2CH3, (CH2)2-iPr, CH2-iPr, ikPr,
CH2- S-Et, CH2CH2-S-Me, CH2CH=CH2, CH2-CCH and
cycl ohexyl, Z1 is selected fti®nthe group conprising
(CH2)NNH with n=1, 2, 3, 4, (CH2)30, CH2Ph(4-NH) and
Y is opﬁ?ﬂzﬂﬂy piepart it rifly) 1shﬂla§hn23hdrﬁYO1'ptai radivhal yhap liﬁﬁssimted froth the group
i.f Z3.is _present, then it sel e ron1 e group
comprisiagmNE By -00-Sars 01 555 A QIWKIINAN pr of er abl v
a Cha receptor antagonist, mhereby t he conpound has
éé t foll o ng structure: whereby dl, d2, d3 and d4
epr € t e di stances of A, B, Cand Din at |east
ne engrgetically accessible conforner of the
onpougq and have the follow ng val ues: d1=5.1i.0A
0A d3=10.0f1.5A d4=6.91.5A A and C are
i ndjvidually and i ndependently a hydrophobi c radi cal,
whefeby the hydrophobic radical is selected fromthe
grdﬂﬁYEd@ﬁ(Bﬁym;aJkyl cycl oal kyl, heterocyclyl, aryl
and heteroaryl; B and are |nd|V|duaII and

, wherqbbrdXBe nd htang Xﬁ2a¢re nlﬂfllVédL@Hy cerHleindepandbniy iseleptadfzem  the group
compriffETBDY Y LRI Lo QTR 3SRl e B oyl

substltu?ell. hEteeoogolmg ufyldi,l aﬁlﬁmgdem gaa-ylo hdéaomlymsublsh&ntalgmfeﬁrmyﬂ arylakyl,

are individua an ep ently sel ecte rom

substltwwearghaaiy cyelopikylaling a@%swnmt@wcl@swﬁwm oal kyl ,

124 nethyl thioethyl, nethylthio-tert-butyl, indolyl,
phenyl, naphtyl, thienyl, propenyl, propinyl,

15.  Thedcampaindragbordingdolclaimaddcharaderzzeyih thaB i s sel ect ed
fromthe group conprising phenyl, substituted phenyl,
napht hyl, thienyl, benzothienyl, hydroxyphenyl,

R3 is a tdastal yélect@d]ﬁloinrméi gmbxebmpﬁaﬁh '?nétﬁyls&h?P bespyl, rb@rmtmu 1 and

ri sing phenyl, napﬁthyl t hi enyI thlazolyf
ngra dr oxyphenyl , indolyl and |n1dazolyl

Y is optionally present and if Y is present then Y is a radical selected from the group comprising

-N(YB)-, -O-, -S- and -S-S-, and YB is preferably defined as in claim 14.

16.  The compound according to any of claims 14 to 15, whereby

X2 is a derivative of an amino acid selected from the group comprising phenylalanine, 2-fluoro-
phenylalanine, 3-fluoro-phenylalanine, 4-fluoro-phenylalanine, 2-chlorophenylalanine, 3-
chlorophenylalanine,  4-chlorophenylalanine,  1-naphtylalanine,  2-thienylalanine,  3-
thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and respective derivatives
thereof;

or X2 and X1 taken together are PhCH,CH,CO- or PhCH>-;



22. A conpound, preferably a Coa receptor antagonist,
having the follow ng structure: , whereby A B, C and
D represent the C-al pha atons in am no acids, am no
acid anal ogs or amno acid ivatives, dl, d2, d3
and d4 represent the distances of A, B, C and D in at
X6 is hedsivative ehangemimalatid secleetsdi fibm tlooiproupreomptisinige tryptophane,

phenylafa(:)grg)eg utnygosgr?eg 'avsigg,gel ! olhlgﬁ%i"é&%e,d ilalerlfze(ghlen}rlalf.ngleA%ﬁgl%indanea-

b erely, t e DiParfie, d33\£ﬁl BhiB2a @tﬂﬂ& henylal 3-fluoro-
o oxy\lﬁgpresent edhgéﬁyA and C, gl?)\e?duaﬂy and oftnylalanine, Hore

phenylalaniiepe rﬁalﬂmdoyphfmylelaaxmy d Qeqjﬂmrbphera'ﬂnlmunac i 3+chliodephehylalanine, 4-
k clo

chlorOPfgﬁn;yﬁad E@P%ﬂs {esf’sreacﬁﬁééeh?é%? %ef“ ryl, arylal kyl,

heteroaryl, heteroaryl al kyI or net hyI thio-tert-butyl

X5 is a?éﬁ?hgrgg‘rgj?gé%%n% géﬂ-D&Q bt ¢ g%@ﬁfecﬁ#@%fﬁ%ﬁlcﬁ%ﬁylalmmc D-

cyclohekylgbpardenDl- kxorha»cecla]neadajmna: c dp- hloatodmmareo maDi-cystinea{Bu), D-

eveing e, e RN DS TR S 90 S o SBLA s, repciv

denvau@é‘sctﬁér@bPQnHO claim 22, wher eby the am no acid whose
apaatomls represented by A is seletected fromthe
group conprising C3-C6-al kyl, nethylthioethyl,

X7 is aplepipativg of @t aminvydcid Bﬂectaétﬂwﬂl S gragd oehi'pﬁs'ﬂiBSnorvahne norleucine,
|sarad|c that js select from

R5
homo- l‘ij’ch'{r?Sq% i isol ﬁbCl@ Jngyeyggllnﬁwcystﬁlﬁg £ cysteme?Et) cysteine(Pr),

sti eny eny
methlorﬁﬁ@dazz%lfyl@%%g ht ?fo n@@ﬁ%gﬁy ky lbﬁ@@h %’(ﬁe “am %%clohexylalamne,
phenylalapire, V\Mmeinal ptrapia»pbmei. S hnsel;dmerit-mphltvglal&nns,s 2dhienyleldnine, 3-

. rom et rls 5, methyl-R5 and et hyl -
thienyl iHIS;& ﬁ%’ ﬁeeade,rg@ th?‘%gfa is selected fromthe

group conprising phenyl, substituted phenyl, naphtyl
t hi enyl, benzothlenyl hydr oxyphenyl |ndonI
17.  The eempeund adgpsting:fo eneok thenpresediog alains @%m%m ithat X3 is a

_derlvatlgeg?r{) aﬁxf%ﬂ%ﬁ%@s&% eld%/cﬁt? ltlf%érgﬁ% {:ﬁrglphﬁgg aﬁ%lg-e 19?-_gkf§,me, alpha-beta-
diaminopbsiely Rﬁdl D)/ afipiasganihaididminebhtgrit eakid (Dab), omithine, lysine,

homolysine, Phe(4-NH2), 2-amino-3-(4-piperidinyl)propionic acid and 2-amino-3-(3-

piperidinyl)propionic acid, and the amino acid is derivatized at the side chain.

18. A compound, preferably a C5a receptor antagonist, preferably according to any of the

preceding claims, having the following structure:



fromthe group conprising C5-Cr7-cycl oal kyl, phenyl,

1- et hyl - phenyl, 2-nethyl - phenyl, 3- nethyl-phenyl and
S-tBu; and whereby the am no acid whose al pha-atomis
represented by D, is selectetifromthe group
conprising R5, nmethyl-R5 and ethyl-R5, whereby R5 is a
radical, that is selected fromthe group conprising
phenyl , naphthyl, thienyl, thiazolyl, furanyl,

hydr oxyphenyl , indolyl and im dazolyl. 126 24. A
conpound, preferably a C5a re&eptor antagonist, having
the follow ng structurd€2 X1 X3 X4 XpyX6-X7 X8 (11)
, Whereby X1 is a radi caN haw a massy of about 1-300
and whereby X1 is prefera romthe group

conprising R5-, RS- ,  R5-N(R6) - , R5-O CO,

R5- S02-, BR5- N(R6) - SB2TNR5- N(R6) -, R5-N( R6) - CS-,

R5- N(R6) NH) -, R5-CS-,| R5-P(O) OH, - -, R5-CH
N O CH2oO- . whgHeby Rkand R6 are Pndivi djal iy and
I ndep el e the group compry\sing H

F, hydroxy, yl, sgbstituled al kyl, cyclo
substituted cycl oal k het er ocycl ylQ itutgd
heterocyclyl, arylal kyd, substituted aryl @l kyl, aryl,

substituted aryl, het
acyl, substituted acyl,Zgl koxy,
substituted al koxyal kyl,
aryl oxyal kyl, X2 is a radica
bi ol ogi cal binding characteristi of phenyl al ani ne
unit, X3 and X4 are individually~and inEependentIgV?
spacer, whereby the spacer is pr&ferably selected'’”
fromthe group conprising am no acids, amno acid
anal ogs and am no acid derivates, X5 is a radical that
m m cs the biological binding characteristics of a
, wherelgyy cl ohexyl al ani ne or honol eucine unit, X6 is a
radi cal that m mcs the biological binding
characteristics of a tryptophane unit, X7 is a radica
A is selédic froththé grotub%om ﬁlslag I N HD AR, mﬂ%@f DA hPOPE,
a norl euci ne or phenylal'ani ne uni t i's a radical,
whereby the radical is optionally present in structure

B is sefeLt’gS gf@%}} rr%? élmlrl]&g cgfn%ﬁ%gg’(ai#(am, éﬁkq%ﬁ)%g?%&n}%%erxg substituted
CHz(arymhsyl; $ubstithtedarpband Hetdeoaryl, substituted al koxy,

hydrazi no, substituted hydrazi no, am nooxy,
substituted am nooxy, alkyl, substituted al kyl,

- C1 and%%hféainlﬂWMuﬁfgbﬁ{d fn%ﬁ?éﬁd‘éﬂftf}l Qélké‘t&h froRf R &%Yxﬁl%lmpnsmg alkyl and

stituted
substituted alkyl, whereby between Cl and C2 optionally a bond can be formed,

roaryl, substitutdd heteroaryl,
al koxyal

%nd substi t ut ed
\CS the

D is selected from the group comprising alkyl, cycloalkyl, CH2(cycloalkyl),
CH2CH2(cycloalkyl), CH2Ph(2-Me) and CH2-S-alkyl,

E is selected from the group comprising CH2(aryl), substituted CH2(aryl) and CH2(heteroaryl),

F is selected from the group comprising alkyl, CH2-S-alkyl, CH2CH2-S-Me, CH2CH=CH2,
CH-CCH, cyclohexyl, CH2cyclohexyl, CH2Ph, CH2naphtyl, CH2thienyl,



127 heteroaryl, substituted heteroaryl, arylalkyl,
substituted arylal kyl, aryl, substituted aryl, am no
acid, amno acid derivative and am no acid anal ogon;
the connecting lines - in forld@la (11) represent
chem cal bonds, whereby the chem cal bond is

Z1 is selgtodi feoralthy geowp comtimisenpl(@H2MNGE Wetbtreek 1,218, UDECHRIBE (CH2)20,

R AR SR B < bon 1 &

chem cal bond and nore preferably the chem cal bond
is a bond selected fromthe group conprising am de '
Z3 is optieradly pa¢sent 4nddé ZB dnprssent threarit istseleded frdm thetdienp &wnptising CO and
CHp. Oxi me bonds and ami notriazine bonds. 25. The conpound
“according to claim24, whereby X1 is a radical having
a mass of about 1-300, whereby the radical is
&referably selected fromthe group conprising R5,
be compoysl agepslingio-claimel f)clb@actefEediothat
R5- N( R6) - C( NH) - wher eby preferably R5 and R6 are
i ndi vi dual |y and i ndependently selected fromthe group
A is selecteph fiioni thg grbuppddyprisirpUlSNHRUNBIEt aN KW, Oy c! oal kyl
substituted cycl oal kyl, heterocyc1y| substi t ut ed
heterocyclyl, aryl and substituted aryl, X2 and X6 are

B is it ik etk ASAER! YA, EATBAI CopCRRBRD! Crnaiony,
CH2naplrtdl phehyd| Rhy4-d) dnd tldagendent l'y a hydrophobic ami no

acid, a derivative or an anal ogon thereof. 26. The
conpound according to any of clains 24 to 25, vvhereby

Cl is Q@ect@&iiﬁlog% tﬁg%r u'g@fél rlslhgldHVWEl%yla% )151% vﬁgtrcgb%) Yihe group

comprigieg mety) ant CH20IR8r HIC1 and G0 anmaéﬂr;ect&d&g@ﬂborﬁlnmel rEsd:Rlng structure
ect ed fromt

is selecfea ﬁtoj’ (e? (%rr%lml %qrhénsgfg_ %%%fﬁé—c(—ﬁgféﬁ%—% QH?&W)CHZ_
RI B and RID are individually and i ndependent I y

eiqg;l ected fromthe group conprising H, alkyl,
D is selgetpd: fromy the glqop(lmc,onmymrzgaCEﬁCHZan lc@HQtPln,t e}ablohexyl CH2cyclohexyl,

CH2CHRH 8RS G ENTEY Gt 5B RR py- St =t ooyl

E is selected from the group comprising CH2Ph, CH2Ph(2-Cl), CH2Ph(3 Cl), CH2Ph(4-Cl),
CH2Ph(2-F), CH2Ph(3-F), CH2Ph(4-F), CH2indolyl, CH2th1enyl CH2benzothienyl and
CH2naphtyl,

19.

F is selected from the group comprising (CH2)3CH3, (CH2)2CH3, (CH2)2-iPr, CH2-iPr, iPr,
CH2-S-Et, CH2CH2-S-Me, CH2CH=CH2, CH2-CCH and cyclohexyl, '

Z1 is selected from the group comprising (CH2)nNH with n=], 2, 3, 4, (CH2)30, CH2Ph(4-NH)
and CH2(4-piperidinyl), and

Z3 is optionally present, and if Z3 is present, then it is selected from the group comprising CO
and CH2.



substituted heteroaryl, arylal kyl, substituted
aryl al kyl, cycl oal kyl al kyl and substituted
cycloal kylalkyl; R2 is optionally present and if R2 is
present, it is a radical selegged fromthe group
conprising >C=0, >C=S, >S02, >S=0, >C=NH, >C=N-CN,

20. Pthkbbund; BteBthbly s E¥a recépieiatagoaldr;, withchythE 36mé%hdd5ha§ the
radi cal , ereby the radical is selectedfromthe

following stigc®esipri sing H, F, CH3, CF3, alkyl and
substituted al kyl; and the binding of structure (II11)
to the noieties X1 apgqX3, X4 an 6, X5 and X7, and
X6 and X8 preferabl JAtlakesdbl acdBjfia R and R2; for
X2 and for X6 individu inidependently R3 is a
radi cal, whereby the rAgical cofNgrises an aromatic
group and is selectedfffomthe driogp conprising aryl,
substituted aryl, hetgfoaryl, substituted heteroaryl,
ar ylal kyl, substi tqt aryl al ky\\ heteroaryl al kyl ,
substituted heteroafylal kyl, al oxy-al kyl ,
substi tuted al kyl oxy-/al kyl , 0 cycl oal kyl ,
substituted al kyl oxy-cycl I,
al kyl oxy- het erocycljyt , i3 ut ed
al kyl oxy- het erocyc kyl oxy-aryl, substituted
al kyl oxy-aryl, alk xy-heteroaryl, substituted
al kyl oxy-hetero I, alkylthio-alkyl, substituted
al kyl t hi o-al kyl —al kyl t hi o- cycl oal kyl and substi tuted
al kyl thi o-cycl oal kyl ; and for X5 and for X7
i ndividually and i ndependently R3 is a radical,
whereby the radical conprises an aliphatic or
aromatic group and preferably is selected fromthe

wherebgiddy§2,cd¥aid &4 fepreabitthe distdndsd bft AL BACHHID in at least one energetically
cycl oal kyl, substituted cycloalkﬁ1, het erocycl yl,

accessiblg serformeref the cempeyns and hase the followingtvaluesed aryl

heteroaryl, substituted heteroaryl, arylalkyl,
substituted arylal kyl, heteroarylal kyl, substituted
het er oaryl al kyl , cycl oal kyl al kyl, substituted
cycl oal kyl al kyl , heterocycl yl al kyl, substituted

di1 Hsener poykl yl al kyl, al kyl oxy-al kyl, substituted
al kyl oxy-al kyl, al kyl oxy-cycl oal kyl, substituted

d2 =al kykoxg-Acycl oal kyl, al kyl oxy-heterocyclyl,
substituted al kyl oxy-heterocyclyl, alkyl oxy-aryl,

d3 =sphetd £ ytaed al kyl oxy-aryl, al kyl oxy-heteroaryl,
substituted 129 al kyl oxy-heteroaryl, al kylthio-al kyl,

d4 =S¢lgst{ 5§ ed al kyl thio-al kyl, alkylthio-cycloal kyl and
substituted al kylthi o-cycl oal kyl. 27. The conpound
according to claim 26, characterized in that a ring is
formed using R3 and R4.

A and C are individually and independently a hydrophobic radical, whereby the hydrophobic
radical is selected from the group comprising alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl;

B and D are individually and independently an aromatic or a heteroaromatic radical, whereby

preferably the aromatic radical is aryl, and preferably the heteroaromatic radical is heteroaryl.

21.  The compound according to claim 20, whereby A and C are individually and
independently selected from the group comprising C3-Cé-alkyl, C5-C7-cycloalkyl,



28. The conpound according to claim26 or 27,

characterized in that for X2 and for X6 individually

and i ndependently R3 is selected fromthe group

conpri sing phenyl, substitutgdq phenyl, benzyl,

substituted benzyl, 1,1-diphenyl nethyl, substituted
methylthidetBylp etk y1Emb Aott-butyl apidbiy, PRéAYY) nap?iﬂ%]?tthfeﬁyl? Uropenyl, propinyl,

napht hyl met hyl , thienyl methyl, substituted
hydroxyphesylsiindalyhand imidazolyl;hi enyl met hyl , substit ut ed

benzot hi enyl net hyl, i m dazol yl net hyl, substituted

. im | yl net hyl , i ndol yl.net hyl and suybstjtute .
B is (RS Ak e, Up THEPRUAB Ry RoBSPUNG EhoRtly Tephihyl, thiensl,
benzothibAyl By ddxpheds); indBlybahtiimidaablyRGmar di ng to any of
' cllg%’@%}tﬁg 2’21 chgg)actérizedyiﬁn that for X5 and for
X7 individually and independently R3 is selected from
D is sdlectegd dopm ctiepigraipngofipri€mgalplgiyl, siaplthyl, uthéshyl, thiazolyl, furanyl,
- C5: al kyl,, - C7-cyel oal kyl, substituted
hydf°x§!ee¥1;&'§ﬁ@‘¥l§“§5;}m}gaégg’@7- cycl oal kyl net hyl , substituted
C5-C7-cycl oal kyl net hyl, cycl oal kyl et hyl, substituted
cycl oal kyl et hyl , benzyl, substituted benzyl,

22. wﬁ@dwﬁ&ﬁxhygrg{eﬁﬁEwlrgay%wgaﬂagbhﬁ%ﬁgg % foueivﬁ&e&wcme;

propinyl, I oet azo

substituted i m dazol thyl, indalyl nmethyl and
substituted indolyl yl . d%0. ThB|conpound accordi ng .
to any of the precedin ~J N particular
according to any of inms 24 29, characterized in

that X8 is selected ff¢gmthe grqipd2onprising H ORl
and NRLR2, where&*i and R2 ar¥\individually and
i ndependent |y sel fromthe oup conprising H

al kyl, aryl, cycloal/kyl and ar vl . 31. The
conpound accordi ng any I mC4 to 30,
characterized int X1 A s~5Sel ect fromthe group
conprising H, acet paﬁéyl, but anoyl, benzoyl,

fl uor onet hyl car bon di f | uor onet hyl car bonyl, phenyl,
oxycar bonyl, n Yl - oxycar bonyl, phenyl - am nocar bonyl ,

nmet hyl - am nocarldanyl , phenyl - sul f onyl ,

2, 6- di oxo- hexahydr o- pyri m di ne- 4- car bonyl and
wheregfthyl-sulfonyl. 130 32. The conpound according to any
’ clains 24 to 31, whereby X1 and/or X4 conprise one

or nore groups that inprove water solubility, whereby

the water solubility inproving group is selected from
A, B, G prd B wppesensripe i%almga ateasoityamivet asidse aminx agitl doalogs or amino acid
é?er, urea, carbamate, am no, substituted am no,
uani di no, pyridyl and carboxyl. 33. A conpound,
preferably a Cboa receptor antagonist, having the
following structure: X1 X2 X3 X4 X5 X6 X7 X8 (ii)

derivati¥
g

dl, d2, d3 and d4 represent the distances of A, B, C and D in at least one energetically accessible

conformer of the compound and have the following values:
d1=3,9+0,5A
d2=39+0,5A
d3=9,0+1,5A

d4=9,0+15A4;



, Whereby X1-X3 and X5-X8 are defined as in any of
clains 24 to 32 and whereby X4 is a cyclic or a
non-cyclic am no acid, whereby the cyclic am no acid
is selected fromthe group t2eprising proline,

pi pecolic acid, azetidine-2-carbonic acid,
tetrahydroisoquinoline 3- carboxylic acid,

te d I | - boxyl
wherebg pé?a:qaigq%dl&s%célgg%%p&%garg)éq%a}e%grﬁgcll %y A and C, individually and

mdepexfi‘léﬁ‘ﬂ)b hﬁ?’éégllyh?bpﬁogi]c a‘i’i‘ﬁh@%;glzﬁEi chanthi co?ﬁﬁr%ﬁglgn alkyl-, cycloalkyl,

4- pheny rol1 di ne-2-carboxylic aC| ci's
cycloalkylalixgl, Hgterocyalyltarel, analiylc hetrercmnylnhetamanylalky]smi methglthio-tert-butyl
fromthe group conprising Ser, dn, Asn,
BIOUP, oy s( RCH2CH2CONH2), Arg,  Hyp( COCH2 OCH2 CH2 OCH2 CH2OCHS3) |
Hyp( CONH- CH2CH( OH) - CH2OH) and respective derivatives
t hereof and respective anal ogs thereof; and the
whereby ghe@otine gcldsrebose alphd-atoms! are(tepresented ynB ariieB), gadividually and

indeperd R harfh §7oEe P BE BRI AP JELLEAF Fifih s cgrBtises en al,

arylalkyl OWE¥rb &y 6r Rét¥dheMdlk . ionic bonds and
4 }f:loordl ng?l ve bonds, ;\;/\lhcggglgpby preferably the bond is a

chem cal bond and nore preferably the chem cal bond
is a bond selected fromthe group conprising am de

23. JPR@Qcﬁn gzalé[énggﬂlgtggga?ﬁnet her bonds, thioether bonds,

oXI e b i"azi ne bonds. 34. The conpound
accordlng to claim33, characterized in that the anino

acid re res nted b X4 preferably chosen_ fromt
Wherebb s swhf&e Rhargtem is; rﬁ@@éw@ By A, 1s-oplatecied, Emzx the group

compi 3 Aol iAo SR Aok s HEPS s s,

whereby)RSais;ajradian diaie-lgsdartexbﬁy)m theagrodp comprising C5-C7-cycloalkyl, phenyl,

sl R VSRt SR A R g b &
' Asn, Cys(Q2CH2CH2CONH2) and Arg. 35. Aco;rpounel ’

preferabl y a Coa receptor antagonist, having the
whereby ¢he eminny aeidr wheser alpha-gtom is represented by B, is selected from the group

comr 537 5 S 8 R 1 B o v

compnsMgepl&h?'l Jsubbitated e‘n@l | rph ﬁﬁ&nlyptbﬂhzothféhy(, -hydt8kyphenyl, indolyl
V), V\/nere Xis R4) or N,
and imidazolyl;

whereby the amino acid whose alpha-atom is represented by C, is selected from the group
comprising C3-Cé6-alkyl, R5, methyl-R5 and ethyl-RS, whereby RS is a radical that is selected
from the group comprising C5-C7-cycloalkyl, phenyl, 1-methyl-phenyl, 2-methyl-phenyl, 3-
methyl-phenyl and S-tBu; and

whereby the amino acid whose alpha-atom is represented by D, is selected from the group
comprising RS, methyl-R5 and ethyl-RS, whereby RS is a radical, that is selected from the group
comprising phenyl, naphthyl, thienyl, thiazolyl, furanyl, hydroxyphenyl, indolyl and imidazolyl.



Rl is optionally present and if Rl is present it is a
radi cal selected fromthe group conprising >N RIB,
>C(R1B) (R1D) and >0, whereby RIB and RID are
i ndi vidual ly and i ndependentl36 selected fromthe
group conprising H alkyl, substituted al kyl,
cycloalkyl substituted cycl oal kyl, heterocyclyl
ubstitu gaa}goc clyl, aryl, substltuted ary

24, ateithal 4pre @égceﬁg)g épt@gqarypt avdpg,ﬂmg@tlomng structure:
substituted arylal k cloalkylalk | and substituted
cycl oal kyl eXﬂy‘I‘X B/Q?s— 5I"|' p'r eTrX&(IcIi) if R is
present it is a radical selected fromthe group
conprising >C=0, >C=S, >S02, >PQ(OH), >B(OH), >CH2,

» WherebypcO, >CHF and >CF2; R4 is a radical, whereby the
radical is selected fromthe group corrpri sing H F,
CF3, alkyl and substituted al kyl; the binding of

X1 is astadical baving b\fhass @ftabeutnbi3e0 iaad wWikrebydXK4s preférabitielected from the

s 385 e A 5y LB B 0
NGro-ERSIOR AN, Feaipinas opscs) s oyl R ploh s oo

CHy-COretweherelyc WI m&&@mc'yﬂiwduﬂl&ydxmd mdepd:ndenﬂ}ed;elected from the group

comprisgﬁégfl:)f % l Al {11@1{ Y| tﬂ)é{s El?@; a&]lfj)sl,e gca% a;%lLéatin@éh’ cycloalkyl,
heteroc%ﬁ leré%!iﬁ/thtedhﬁét%@?dl%’l' il lséﬂ?fétttﬂutédt Egrlalk){(l aryl substltuted aryl,

eroaryl al , subs i'tuted acyl oxyal k
heteroagyilh substifeted I@ﬁtqzr@mgyél oYL, Salbstltgtcylah%w ali, wb@xyathyt,eaubsntuted

ryl alk ubstit ut ed
stkoy B KR LR S B ietoBuiner ¢ it e
hydr oxyal kyl , carboxyalkyl substituted carboxyalkyl
. carboxam doal Kk substituted carboxam doal ky
X2 is a pagliqad yttm&futty%@pl@tca | bindingskpragterishies A plvnylaianme unit,
substituted am noal kyl, guani di noal kyl and
substituted guanidinoalkyl; Y is optionally present
X3 andaid afe jmdédéwlyi mdi indegemizhtly hakpacer,s@h&ebe dhé rspadet e preferably
risin -N(YB B2 . B .
selectedgtkﬁrqélﬁ g@p kP §1pg/3@5tno aq\i%s;(mncmq\d ngiggs,q@q@g)l{lmsl ’denvates,
~ -N(YB1) (YB2), -N(YBl)-S02-YB2, O YBl, S-YB1l, -CO YBI,
. .quBl)(YBZ) and -C=N- O YB 1, whereby YB 1, YB2,
XS is avmlicahdhatBmimice the dislogical bl;admgdchambeqmnde of lay cyclohexylalanine or
honuﬂesele ed fromthe group conprising H CN, N2, alkyl,
SUBst ™ ut ed al kyl, cycloal kyl, substituted cycl oal kyl ,
heterocyclyl, substituted heterocyclyl, aryl,
substituted aryl, heteroaryl, substituted het er oar yl,
X6 is a gadjqakthat mimies $hq biglogisahbiptingioprracteyistiesaofiaytryptophane tuit,
substituted cycl oal kyl al kyl. 36. The conpound
according to claim 35, characterized in that R3 is a

X7isa {a%gclaf allat rr}tallr\r/ﬁcrs] e lgllglosggcaijgitngtrn% characteristics of a norleucine or phenylalanine

unit,

X8 is a radical, whereby the radical is optionally present in structure II, and if it is present, it is
selected from the group comprising H, NH,, OH, NH-OH, NH-Oalkyl, amino, substituted amino,
alkoxy, substituted alkoxy, hydrazino, substituted hydrazino, aminooxy, substituted aminooxy,

alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocyclyl,



-(CH2)mY (VII) or <CH2)m C6H4-Y (VIII) ist , whereby
msl,2,30r4; Yis N(R3b)(R3c) or
-N(YB1) - C(N-YB2) - N(YB3) (YB4), whereby R3b, R3c, YBI,
YB2, YB3 and YB4 are indivi bRl | y and i ndependent |y
sel ected fromthe group conprising H, CN and al kyl.
heteroary,. substetutgdrﬂm‘:m@ryhcam {ythgsubstigitesh any%k)d; aryb, substifuted aryl, amino
amdaﬁﬁhar?aa eltll 1ve that arlaﬁlsforrred bet ween two
oy & SHEY @8%%6?}8 5?%by the noieties of the
compound are individually and independently selected
fromthe grou corrprl sing YB 1, YB2, YB3 and YB4. 133
the conggting e cm!pdp oreuladH) represgnt ehemisalnbams, whereby: tke pheseical bond is
r Y Iy
1nd1v1ddaﬂ aﬂéﬁ%é ggn&é gl? r%lseg{ea 5?15319 6.1#J éxi%gp n?%@g@ltng gleng’l?onds, Bnic bonds

oun ccor

and cooﬁdiﬁﬁtmtlﬁhdi &ﬂlelrébytﬂ}afera%ly the botids ichdvhichi wndl'én(ﬂn?dr): referably the
40. The corapound according to any of clainms 24 to

chemlchhen%w hond selegtedelrom dhe gouprcomprisingranide bendse dé@kf@s ‘bonds, ether
r 1 ne, 2-fluoro--
bonds, ti‘l{] Q{Hef Bﬁncﬁ.i ﬁygfhe%f_%gﬁu an o&g n%lﬂ'? &Yx}e‘;\lno?lﬁg’
4 quoro phenyl al ani ne, 2- chloro-phenylalanine, 3-

hIoro ph | al ani ne, .. _4-chl oy o- phenyl al ani ne,
25. ﬁen%oamwgﬁé rﬂl@mckﬁpaﬁngfrg Yne, : 3-
thienyl al ani ne, 3, 3-di phenyl al ani ne, tyrosine,

trypt ophane, histidine and respective derivatives
X1 is a tadgrabbdving e nX¥@s afiaboxt 1t30fewherebartiee fadicl Shif€ferabdy selected from the

srowp SRR TChols COm RN DIt BRAHaD- BREIG el LA (BS-CONED-

whereb)t YrsTelaBE: RBI &id RieNfe ihdRaditly! ﬂldaﬁidgﬁendently selected from the group
benzot hi enyl al ani ne, 2-am noi ndane- 2-
comprising H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl,

substituted heterocyclyl, aryl and substituted aryl;

X2 and X6 are individually and independently an aromatic amino acid, a derivative or an

analogon thereof, =

X5 and X7 are individually and independently a hydrophobic amino acid, a derivative or an

analogon thereof.

26.  The compound according to any of claims 24 to 25, whereby X2, X5, X6 and X7 have
individually and independently the following structure:

R1—)I(—R2
R3 (1),

whereby

XisC(R4)orN,



carboxylic acid, 2-thienylalanine, 3-thienylalanine,

2-fl uoro-phenyl al ani ne, 3-fluoro- phenyl al ani ne,

4-fl uor o- phenyl al ani ne, 2-ch].aro-phenyl al ani ne,

3-chl or o- phenyl al ani ne, 4- c r o- phenyl al ani ne and

respective derivatives thereof; X5 is a derivative of

an an no acid selected fromthe group conprising

h Lyl

R1 is ogE EMWE ohexy ;Iﬁra #I}Rre%&%_ ﬂofrgm Lé%lééég 4t is selected from the group
comprisihg pN- ElBePtCERﬁB)([B.—ID)y&tdeP@e(WfEréhy RIB and RID are individually and

ct ahy car boxyl i c .3aci .
indepengénypy fe ptos%wyr | BFURe COmBrT g Lo plkyb substitutesh alkal cycloalkyl,
subst1tu§e‘3eé)fémazlky?}nHet%%cyﬁyla sABdtnYRd 'h\é?er(%é'cﬁgreﬁg @Qbsi‘ﬁutgd aryl, heteroaryl,

| ected Tromthe group conprisi
substltutedr | heteroaryl,  dnplaikyl, e sobstituted e acylaliyl, | spdlealkylalﬂkyl and substituted

e, cysteine, cysteine(M), cysteine(Et),
cydoau@@%lkgl ne(Pr), 134 nethionine, allylglycine,
propar gyl gl yci ne, cycl ohexyl gl yci ne,
cyclohexylalanine phenyl al ani ne, tyrosine,

ypt ophane, histidine, 1-naphtylal anine,
R2 is O}ZJQIWIE Pyesentanchid R23is nregeahyit 1l aradicel selettedefipmcthe geoup comprising

>C=0, B I RN NEh MO A e B P s B, >CH

and>CBf am no acid derivative of an am no acid, whereby
' the amno acid is selected fromthe group conprising
al pha- am no- gl yci ne, al pha-bet a-di am nopr opi oni c acid

R4 is a k00, witrBSAnd300B i9lkd té@ﬁg&f’ﬂ@g éf ﬁm%ﬂd@ﬁ@fl F, CH,, CF3, alkyl

orni t’hi ne, ‘1 ysi ne, hom) ysi

andsubﬂitawdraﬂe}{k, (4- piperidinyl)propionic acid and
2-am no- 3- (3-pi peridinyl)propionic acid, and the am no
acid is derivatized at the side chain. 42. A

and the SRIRPUSTStrutfued a115 R meé}né’-ié@esrmﬁm 8B, RALAIXNY, X5 and X7, and X6 and
preferably according to any of the  precedi hg clai ns,

X8 preferablyrtgkasiplaceotia BhiangR2s ruct ure: C2 22 (M) , vvhereby
A is selected fromthe group conprising H NH2,
NHal kyl , Nal kyl 2, NHacyl, substituted NHacyl and OH,

for X2 dadifor XoliaeivRuafly ana Hd@pé]‘fd@h'ﬂl’y RAMPA irsdidd, »Q‘r&élg_g{e)radlcal comprises
CH(aryl)2 i eteroaryl) and substltut ed

an aromatic group and is selected from the ‘group comprising aryl, substltuted aryl heteroaryl,

substituted  heteroaryl, afylalkyl, substituted arylalkyl, heteroarylalkyl, substituted

heteroarylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted

alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyclyl, alkyloxy-aryl,

substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, alkylthio-alkyl,

substituted alkylthio-alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl; and

for X5 and for X7 individually and independently R3 is a radical, whereby the radical comprises
an aliphatic or aromatic group and preferably is selected from the group comprising alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl, substituted cycloalkylalkyl,
heterocyclylalkyl, substituted heterocyclylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl,
alkyloxy-cycloalkyl, substituted alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted
alkyloxy-heterocyclyl, alkyloxy-aryl, substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted



Cl and C2 are individually and i ndependently sel ected
fromthe group conprising alkyl and substituted

al kyl', whereby optionally a bond can be fornmed between
C and C2, 135 D is sel ectedl?%om the group conprising

al kyl cl oal kyl , cl oal kyl ),
alylon p ErBesY clabite-§1kyIct P tag) wibithior ks alighthicksycioalkyl and

group conprising CH2(aryl),

Subsmu?ee&oaqﬁl?g?é:ga%f}aryl) and CH2(heteroaryl), Fis
sel ected fromthe group conprising al kyl, CH2-S-al kyl,
CH2CH2- S- Me, CH2CH=CH2, CH CCH cycl ohexyl
,E:gﬁcycl ohexyl CH2Ph, CH2na ,. CH2t hi enyl and Z2
27.  The cqmpennd agpending torlpims26; 6 %féﬁtéﬂzqfdrl@rﬂ’%twen@ tsfprmed using R3 and
R4, conprising H alkyl, arylalkyl, and Y is optionally

present, and if Y is present, Y is selected fromthe

group conprising H NYB 1)(YB2), NYB

,IIP[C% QH@N(YBCﬁ&YBL]- N~ N HN~~ N HN--~ H Hnj N
S ROmPQid, BeRpr i 26/8% Zn &h%ateaz%d it hay iter, X2 gnd for X6
1nd1v1d\§bﬂl9 dd@ldﬁlﬁgﬁlﬁlﬁ@ﬁt y R%efse&'iﬁ%%df fr il & i rggﬁ FSThR Oﬁh%hpg substituted

al kyl ,” and optiona PO e
phenyl, albenB&stsubBMutﬁﬁ \BizylyYB2,1- dlfﬂBSlyhnethle4 subﬂmdlté\‘ill 3 1-d1pheny1methyl

. R R W BT S

benzoth%hlyﬁﬁétﬁ fr@.ubétn@te@r OURNERARAYBhIByIH  Ahlddbol ﬁﬁé/th;él _substituted
| oal y and arylalkyl. 43 The conpound gccor ng

lmldﬂoﬂmﬂﬂﬂ,m@ylmla@d@ubs!@ded indohdmethal.i s sel ect ed from
the group conprising H NH2, NHEt, NHAc, OH, B is
selected fromthe group conprising CH2Ph CH2Ph( 4-F),

29. T 8thgound-ikicbidiny to amy of Ctizma @t 4ol 28,1id6particular according to any of
claims 26 to 28, characterized in that for X5 and for X7 individually and independently R3 is
selected from the group comprising C3-C5-alkyl, substituted C3-C5-alkyl, C5-C7-cycloalkyl,
substituted C5-C7-cycloalkyl, C5-C7-cycloalkylmethyl, substituted C5-C7-cycloalkylmethyl,
cycloalkylethyl, substituted cycloalkylethyl, benzyl, substituted benzyl, phenylethyl,

naphthylmethyl, thienylmethyl, propenyl, propinyl, methylthioethyl, imidazolylmethyl,
substituted imidazolylmethyl, indolylmethyl and substituted indolylmethyl. |

30.  The compound according to any of the preceding claims, in particular according to any of
claims 24 to 29, characterized in that X8 is selected from the group comprising H, ORI and
NRIR2, whereby R1 and R2 are individually and independently selected from the group
comprising H, alkyl, aryl, cycloalkyl and arylalkyl.

31.  The compound according to any of claims 24 to 30, characterized in that X1 is selected
from the group comprising H, acetyl, propanoyl, butanoyl, benzoyl, fluoromethylcarbonyl,
difluoromethylcarbonyl, phenyl, oxycarbonyl, methyl-oxycarbonyl, phenyl-aminocarbonyl,
methyl-aminocarbonyl, phenyl-sulfonyl, 2,6-dioxo-hexahydro-pyrimidine-4-carbonyl and
methyl-sulfonyl.



Cl is selected fromthe group conprising H and nethyl,
C2 is selected fromthe group conprising nethyl and
CH2OH, or if CI and C2 are connected by a bond, the
thus resulting structure isl3@l ected fromthe group
conprising -(CH2)2-, -(CH2)3-, -(CH2)4- and
32.  Ghecemoeyucipecording to anyl eftcdaiths24don3t hwhepeby &1 and/or X4 comprise one

I8l ' ' exyl , = .. . . .
o more SRR B4R s G S LD sy mproving group i
selecte@ffdonbtteBitoam dotabklsifes hdroxf, kefo,cattREbAMJ, eRiEY, W8a, TafdRate, amino,
.conprising gCH2Ph, CH2Ph(2-C), CH2Ph(3-d),
substityiee pring, gnaniding; pywidyband carbwpybh( 3- F), CH2Ph(4- F)
CH2i ndol ylI', CH2t hi enyl, CH2benzot hi enyl and
CHZ2naphtyl, F is selected fromthe group conprising
(CH2) 3CH3, (CH2)2CH3, (CH2)2-iPr, CH2-iPr, iPr, CH2-
S-Et, CH2CH2- S-Me, CH2CH=CH2, CH2-CCH and cycl ohexyl,
33.  ZRcamgpouRd; pfeferatiip n€lin rlpics anmigenisieHaving thetfbHowingUpructure:
conprising CH2, (CH2)2, (CH2)3, (CH2)4 and CH2- C6H4,
and Y is selected fromthe group conprising NH2, NHEt,

the 5roup Carpr T T KB AR, B K A e

conmpound according to any of the preceding clains,

, wherebh 8{1eX$ ahd X ScXBaesdefined ad itanydf cldims 28k 90aRdwhereby
compounds: No. Conpound 1Ac- Phe-[ Or n- Pro-cha- Tr p- Phe]

2Ac- Phe- [ Or n- Hyp- cha- Tr p- Phe]
3HOCH2( CHOH) 4- C=N- O- CH2- CO- Phe-[ Orn- Pro-cha-Trp- N e]

X4 is agéé:@gt%égﬁ g-?fc(ﬁgf%h@flg raglldgl l&"g‘k{?ﬁ? ﬂ?ﬁgyfclic amino acid is selected from the
group ¢obepriBhey pfdline HpipetdNoHRE HAARR R LS IRL G Rtrahydroisoquinoline-3-
carboxgjrggc% Zétf@ﬁrqimpm@@m agigy crphysineindoplg-2-carboxylic acid, 1-
aza-bicyclo-[3.3.0]-octane-2-carboxylic acid, 4-phenyl-pyrrolidine-2-carboxylic acid, cis-Hyp
and trans-Hyp, and the non-cyclic amino acid is selected from the group comprising Ser, Gln,
Asn, Cys(O.CH,CH,CONH), Arg, Hyp(COCH,OCH,CH,OCH,CH,OCH3), Hyp(CONH-

CH,CH(OH)-CH,OH) and respective derivatives thereof and respective analogs thereof; and

the connecting lines — in formula (I) represent chemical bonds, whereby preferably the chemical
bond is individually and independently selected from the group comprising covalent bonds, ionic
bonds and coordinative bonds, whereby preferably the bond is a chemical bond and more
preferably the chemical bond is a bond selected from the group comprising amide bonds,

disulfide bonds, ether bonds, thioether bonds, oxime bonds and aminotriazine bonds.

34.  The compound according to claim 33, characterized in that the amino acid represented by
X4 preferably is chosen from the group comprising proline, Pipecolic acid, azetidine-2-
carboxylic acid, tetrahydroisoquinoline-3-carbokylic acid, tetrahydroisoquinoline-1-carboxylic
acid, octahydroindole-2-carboxylic acid, 1-aza-bicyclo-[3.3.0]-octane-2-carboxylic acid, 4-
phenyl-pyrrolidine-2-carboxylic acid, Hyp, Ser, Gln, Asn, Cys(O,CH,CH,CONHS,) and Arg.

35. A compound, preferably a C5a receptor antagonist, having the following structure:



Nl e] 20Ac- Phe-[ Om Pro-cha- Tr p- Ecr]
28Ac- Phe-[ Om Pro-cha- Trp- N e]
29Ac- Phe- [ Om Pr o- cha- Tr p- I\/bt]
31Ac- Phe- [ Om Pr o- cha- Tr p- Nva]l3
32Ac- Phe-[ Om Pro-cha- Trp-H €]
33Ac- Phe- [ Om Pr o- cha- Tr p- Eaf ]

ggﬁg Eﬂgm'leax 'FX&ES?{5"X6"X7"X8 (D)

36Ac- Phe- [ Om Pro- cha- Tr p- Pnf ]

, Wher%g%{-g?g@? g%ﬁg%(r)@ Eﬁ%ngil% %&F‘h{%)j of claims 24 to 34 and whereby

41Ph- CH2- CH2- CO- [ Orn- Pro-cha- Trp- Nl €]
42H Phe- [ Om Pro-cha- Trp- N €]

X3 has4Bfollowsnd QRrchizEn- Pro- cha- Trp- Nl e]
44H Phe- [ O n- Ser-cha- Tr p Nl e]

51Ac- Phe- Om Pr o- cha N:?z
52Ac- Phe- Om Aze- cha %(
53Ac- Phe- Om Pr o- cha- Bta 2N

54Ac- Phe- Or n- Pro- cha- Bt a- -NH2

55Ac- Phe- Om Pi p- cha- Tr p- Phd- NH2

56Ph- CH2- [ Om Pr o- cha- Tr p- ]

57Ph- CH2- [ Om Pr o- cha- Tr p- Phe]

58Ac- Phe- [ Om Pro-cha- Tr p- 1N ]
whereb99Ph- CH( OH) - CH2- CO- [ Om Pr o- cha- Tr p- Nl €]

61Ac- Phe- Om Pr o- cha- Tr p- Phe- NH2

62Ac- Phe- O n- Pr o- cha- Bt a- Phe- NH2

: -ghe- On Pr o- cha- Tr p- 2Ni - NH2
Xis C(g‘é),:gr-lghe- O n- Pro- cha- Tr p- Cha- NH2

av),

R1 is optionally present and if R1 is present it is a radical selected from the group comprising
>N-R1B, >C_(R1B)(R1D) and >0, :whereby RI1B and RID are individually and independently
selected from the group comprising H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl,.substituted aryl, heteroaryl, substituted heteroaryl,
arylakyl, substituted arylalkyl, cycloalkylalkyl and substituted cycloalkylalkyl;

R2 is optionally present and if R2 is present it is a radical selected from the group comprising
>C=0, >C=S§, >S0,, >PO(OH), >B(OH), >CH,, >CH,CO, >CHF and >CF;

- R4 is a radical, whereby the radical is selected from the group comprising H, F, CF3, alkyl and
substituted alkyl;

the binding of structure (IV) to the moieties X2 and X4 preferably takes place via R1 and R2;

R3 is a radical selected from the group comprising H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, cycloalkylalkyl, substituted cycloalkylalkyl, heterocyclyl, substituted
heterocyclyl, heterocyclylalkyl, substituted heterocyclylalkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl, acyl, substituted acyl, alkoxyalkyl, substituted alkoxyalkyl, aryloxyalkyl,



66Ac- Thi - Orn- Aze- cha- Bt a- Phe- NH2 138
67Ac- Thi - O n- Pi p- cha- Bt a- Phe- NH2
68Ac- Phe- Or n- Pr o- cha- Tr p- Eap- NH2
69Mee- Phe- Om Pr o- cha- Tr p- Phel3H2
70Phe- CH CH2- CO- Or n- Pr o- cha- Tr p- Phe- NH2
substituzdrAuyeEyeallpt, Bufhydrylalityh- fibstithtdd sulthydrylalkyl, hydroxyalkyl, substituted

hydroxy;tﬁgyi Eﬁgrbg% CﬂsglbégtﬁteHH % g}(:gk)ﬁh carboxamidoalkyl, substituted

carboxaﬁﬂ&baﬁt}ﬂ anoDx&H%&Hﬁhgélﬁ%lph&e IZIZ aminoalkyl, substituted aminoalkyl,
he- O n-Pro-cha-Trp-P

guamdnmmdmdwspnéectzmm@oaihﬂ, Tr p- Phe- NH2
77Ac- Thi - O n- Pr o- cha- Tr p- Phe- NH2
78Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2

Y is opt?&ﬁ@lygﬁ@seﬁmnﬁ ff‘;ﬁéb’énfr {sPa PH&Q:aNﬁ'?at is selected from the group comprising H,
80Ac- Phe-Om Pro-cha-Trp-T

NYBIG(A- Y% O nMé@Bf@DF’&G‘YBﬂiéYBﬁE -N(YB1)-C(N-YB2)-N(YB3)(YB4),

NYBISAED ISR (€5) B Qrgﬁpgggpﬁﬁi} d8%B1, -cO-N(YB1)(YB2) and -C=N-

O-YB1,8+ifseetsheB T YBE| YB6 had Tt Heendividuall I\?j and independently selected from the
85Ph- NH CO Phe- Omt Pr o- cha- Tr p- Phe-
group cgmisingcH, KA. &FQe. mlkyl cﬁ&bsﬂ’fﬁé‘lﬂﬂ’rﬁkﬂl—@)’doalkb’l substituted cycloalkyl,

heterocygggﬁ,c_%gﬁ&é/ g&&cgﬁgl,_ﬁrgl’, Egs_t%d aryl, heteroaryl, substituted heteroaryl,

arylakyl3Qscti fibesl a(ﬁiylall@ﬂ ;aeyclalkylgkRhand Shistituted cycloalkylalkyl.
92Ac- Phe- Om Pi p- cha- Tr p- Phe- NH2
93Ac Phe- Om Hyp- cha- Tr p- Phe- NH2

5. e RS S

R3 is aradical having the structure

~(CH)urY (VID

or
~(CH)m-CsHa-Y (VIII) ist

, Whereby
misl,2,3or4;

Y is N(R3b)(R3c) or -N(YB1)-C(N-YB2)-N(YB3)(YB4), whereby R3b,. R3¢, YB1, YB2, YB3
and YB4 are individually and independently selected from the group comprising H, CN and
alkyl.

37. The compound according to claim 35 or 36, characterized in that a ring is formed
between two moieties of the compound, whereby the moieties of the compound are individually

and independently selected from the group comprising YB1, YB2, YB3 and YB4.



96CH3- SO2- Phe- Omn Aze- cha- Bt a- Phe- NH2
99Ac- Phe- O n- Aze- cha- Pf f - Phe- NH2
100Ac- Phe- Or n- Aze- cha- Mcf - Phe- NH2
101Ac- Phe- O n( Ac) - Aze- cha- Bt 83%he- NH2
102Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2
38.  Thesempoundracpording toldaiiy $7, Rheranieiizadm that the ring is formed using YB2
and YB 04Ac- Phe- Ar g- Pro- cha- Tr p- Phe- NH2
05Ac- Phe- O n- Pi p- cha- Tr p- Phe- NH2
1063PP- Or n- Aze- cha- Bt a- Phe- NH2
107Ac- Phe- Orn-Ti c- cha- Tr p- Phe-
39. Tberempoundacaording tolany of plaiphe3 M38 characterized in that Y is
NH 109Ac- Phe- O n- Pr o- chg- Tr p- Phe- NH2
2 110Ac- Phe- Or n- Pr o- hch- Tr p- Phe- NH2
111Ac- Phe- Or n- Pr o- cha- Tr p- Phg- NH2
112Ac- Phg- Bt a- Aze- cha- Bt a- Phe- NH2
- Pr o- cha- Bt a- Phe- NH2
- O - Pi p- cha- Tr p- Phe- OH
e O h- Ti c- cha- Tr p- Phe- OH
‘111‘117Ac- P - Ser - cha- Tr p- Phe- OH
118Ac Ph o- chg- Tr p- Phe- OH
o 119Ac-Ph Eec( b- cha- Bt a- Phe- NH2
120Ac- Phe- Nl e- Pr o- cha- Bt a- Phe- NH2
121Ac- Phe- Har - Pr o- cha- Bt a- Phe- NH2
40.  Thepempeundmegoming totaay Bf elaine24\ie39, whereby
123Ac- Phe- Cys( Acn) - Pr o- cha- Bt a- Phe- NH2
124Ac- Phe- Mpa- Pr o- cha- Bt a- Phe- NH2
X2 is alddbAati eyt 4o dinido @cidhveleBied-fHiie thdEroup comprising phenylalanine, 2-fluoro-

126Ac- Phg Om Pr o- cha; Bt a- Phe- NH2 .
phenylalanine, uoro-phenylalanine, ~4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-

chloro-phenylalanine, = 4-chloro-phenylalanine,  1-naphtylalanine, 2-thienylalanine,: 3-
thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and respective derivatives
thereof;

or X2 and X1 together are PhCH,CH,CO- or PhCH;-;

X6 is a derivative of an amino acid selected from the group comprising tryptophane,
phenylalanine, tyrosine, histidine, 1-naphtylalanine, benzothienylalanine, 2-aminoindane-2-
carboxylic acid, '2-thienyla1anine, 3-thienylalanine, 2-fluoro-phenylalanine, 3-fluoro-
phenylalanine, 4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-chloro-phenylalanine, 4-

chloro-phenylalanine and respective derivatives thereof;

X5 is a derivative of an amino acid selected from the group comprising D-cyclohexylalanine, D-
cyclohexylglycine, ~D-homo-cyclohexylalanine, —D-homoleucine, D-cysteine(tBu), D-
_cysteine(iPr), octahydroindole-2-carboxylic acid, 2-methyl-D-phenylalanine and respective

derivatives thereof; and

X7 is a derivative of an amino acid selected from the group comprising norvaline, norleucine,

homo-leucine, leucine, isoleucine, valine, cysteine, cysteine(Me), cysteine(Et), cysteine(Pr),



127Ac- Phe- Paf - Pr o- cha- Bt a- Phe- NH2
128H2N- CO- Phe- Or n- Pr o- cha- Bt a- Phe- NH2
129Me- O CO- Phe- Om Pr o- cha- Bt a- Phe- NH2
130( - CO- CH2- NH CO- ) - Phe- Or n- P#%- cha- Bt a- Phe- NH2
132Ac- Phe- Omt Pr o- hch- Tr p- Phe- OH
methloqleg( caldgbcmep- coryrargdelyeinepr o-yrlehexelypiae 2 cyclohexylalanine,

phenylg d: MOE E&f B’Eeé O%P@gﬁ%ﬁaﬁg?%ggh eNE%ﬁhtylalmlne 2-thienylalanine, 3-

thienyldl&fA€ akd sespivtiverderi witiges tirrddifa- Phe- NH2.
137Ac- Ar g- Phe- Or n- Aze- cha- Bt a- Phe- NH2
138Ac- Hi s- Phe- Orn- Aze- cha- Bt a- Phe- NH2 140

T2 Qompbbad Aeofdifls £ & Prefl! freflfisd biims, characterized in that X3 is an

amino daidﬂen@aliw@hﬁaﬂamﬂa aerdl;] awlBtebyPthe &hido acid is selected from the group
CO., Phe- Om Pr Phe- NH2
comprls_pa% Aglf’gﬁ -AMinos gmcrge Bﬁ%'ﬁﬁ -leﬁ%mm@rwc acid (Dap), alpha-gamma-
d1amméb41%1453%bé3h§:ci Jgh&rﬁa ﬁhlﬁé,ﬁl 12"]:161; homolysine, Phe(4-NH2), 2-amino-3-(4-
plpendmyk)pnopﬁmc Bchdwa?ldd-atmmo'FB-pﬁ “Piperidinyl)propionic acid, and the amino acid is
n- Pro-onf-Trp-N e]
denvatli%bﬁgh g g%‘?’r o- hl e- Bt a- Phe- NH2
150Ac- Phe- Ar g( CH2- CH2) - Pr o- cha- Bt a- Phe- NH2
151Ac- Al a- Phe- Or n- Aze- cha- Bt a- Phe- NH2
42.  Ascomepomng, pwé'er@hlyﬁaz @5@ ngc@q;-apﬁ@omm preferably according to any of the
a B a- Phe- NH2
precedi gl SR AR ore” e
155Ac- d y- Phe- Or n- Aze- chg- Bt a- Phe- NH2
156Ac- d y- Phe- Or&zAze hch- Bt a- Ph5 NH2

%N@r“%rr“

VD,

, Whereby

A is selected from the group comprising H, NH», NHalkyl, Nalkyl,, NHacyl, substituted NHacyl
and OH,

B is selected from the group comprising CH;(aryl), CH(aryl);, CHz(heteroaryl) and substituted
CHy(aryl),

C1 and C2 are individually and independently selected from the group comprising alkyl and
substituted alkyl, whereby optionally a bond can be formed between C1 and C2,



157Ac- d y- Thi - Or n- Aze- cha- Bt a- Phe- NH2
158Ac- Hi s- Phe- Om Aze- cha- Bt a- Phe- NH2
159Ac- Hyp- Phe- Om Aze- cha- Bt a- Phe- NH2
160Ac- Lys- Phe- Om Aze- cha- Bt a-1Bhe- NH2
161Ac- M f - Or n- Pro- cha- Bt a- Phe- NH2
D is1pselectedt  from Pribe hl grosp a-omprigii  alkyl, cycloalkyl, CHj(cycloalkyl),

- - 3 - hl e- - M f.- NH2
crCgefodtl) SPRRMD Bl el
165Ac- NVF- Om Pr o- cha- Bt a- Phe- NH2
166Ac- O f - Or n- Pro- cha- Bt a- Phe- NH2
E is selpgted drom the@groupreamprisings- Ha(ard), spbstituted CHy(aryl) and CHa(heteroaryl),
168Ac- Or n- Phe- Or n- Aze- cha- Bt a- Phe- NH2
169Ac- Pff - Or n- Pr o- cha- Bt a- Phe- NH2

Fis serZféﬁd‘rdF?)fﬁ ?h%%ﬁrCOﬁ?hﬁnﬁt&ﬁ@Hmkyl CH,CH,-S-Me, CHZCH—CHz, CH-
C ro-hl e-
CCH, oyplhes i EHpexpiahy. ERabin GEebicy H fienyiamd
173Ac- Phe-[ Orn- Asn-cha-Tr p- N €]
174Ac- Phe-[ Om Aze-cha- Tr p- Nl €]
Z2 is -RB3BXe,- \leel@)(]{[‘i iChylectbd fromp tHel grbup comprising H, alkyl, arylalkyl, and Y is

- Phe- cha- Tr p- Phe]
optlona}lw REeSife - ﬁf %'L\lshpgsg}ta ¥’hl=§] selected from the group comprising H,

NuBEe S o S Nl

180Ac- Phe- [Om Hyp- hl e- Pf f - Phe]
181Ac- Phe-[ O n- Hyp- hl e- Tr p- Phe]
182Ac- Phe-[ Or n- Hyp- Mnf - Tr p- Nl e]

183/N he- [ Om Hy p-?{-Trp-Phe]
HN. <CP -[ O n- NVD- 3Nle]

» whereby YB1, YB2, YB3 and YB4 are individually and independently selected from the group
comprising H, CN and alkyl, and optionally a ring is formed using at least two of YB1, YB2,
YB3 and YB4, and

G is selected from the group comprising H, OR1 and NRIR2, whereby R1 and R2 are
individually and independently selected from the group comprising H, alkyl, aryl, cycloalkyl and
arylalkyl.

43.  The compound according to claim 42, characterized in that
A is selected from the group comprising H, NH,, NHEt, NHAc, OH,

B is selected from the group comprising CH,Ph, CH,Ph(4-F), CH(Ph),, CH,thienyl and
CHanaphtyl,



185Ac- Phe-[ O n- Pi p- hl e- Bt a- Phe]
186Ac- Phe-[ Orn-Pro-cha-Pff-N e]
187Ac- Phe-[ Orn- Pro-cha- Pff - Phg
188Ac- Phe- [ Om Pr o- cha- Tr p- 1Ni3
189Ac- Phe-[ O n- Pro-cha- Tr p- Cha]
Cl is sedexted frem [timpnareup @n@pmppgd{gpnd methyl, C2 is selected from the group

compris}@%ﬁge}lﬁﬂgz{n%gﬁg(gﬁb ?PCﬂd&dﬁg% %are connected by a bond, the thus resulting

structurd 9fAseleted] Groin Ptie- Glidu @ngirfs]ing —(CHy);-, —(CH3)3-, —(CHj)4- and -
195Ac- Phe-[ Or n- Pro- cha Tr

CH,CH(QH)cHph - [ Orn-Pro-hle- Bta NI e]
197Ac- Phe- [ Orn- Pro- hl e- Bt a- Phe]
198Ac- Phe-[ Orn- Pro- hl e- Pf f - Phe]

D is sél@Qét fidne-thergrélip comprising- SHBCH,iPr, CHzlPr cyclohexyl, - CHzcyclohexyl

e 3R0S RECHEH RS SR s M.

202Ac- Phe-[ Om Ser- hl e- Trp- N e]
203Ac- Phe-[ Orn- Thr-cha-Tr p- Nl €]
E is selZ:OttAcfr@heﬂl[: @roup’ icomﬁaingrgcmmi CH,Ph(2-Cl), CH,Ph(3-Cl), CH,Ph(4-Cl),

CHPhG 3 CRBEG T, oL RRREY - Pehifdqlsl, | SHathienyl, CHjbenzothienyl and

CHznapg 'I’Ac Phe- Ar g- Pro- hl e- Bta Phe NH2
8Ac- Phe- Ar g- Pr o- hl e- Mtf - Phe- NH2
209Ac Phe-Ci t - Hyp- hl e- Bt a- Phe- NH2

F is sel@t0%omBe Grdun Aot e Gt (GH:),CHs, (CHy),-iPr, CHa-iPr, iPr, CHy-
S-Et, CRACHACS Ve Qi CISeCH) CHRCTIPhgt Ndlohexyl,
213Ac- Phe- Dab- Aze- cha- Bt a- Phe- NH2

Z2 is -R3-Y-, whereby R3 is selected from the group comprising CHy, (CHa),, (CHa)3, (CH2)s
and CH,-CgHy, and Y is selected from the group comprising NH,, NHEt, N(Ef),,
N

HN —</
NH-C(NH)-NH; and HN and

G is selected from the group comprising NH,, NHMe, OH, and H.

44.  The compound according to any of the preceding claims, whereby the compound is one

of the following compounds:

No. Compound
Ac-Phe-[Ormn-Pro-cha-Trp-Phe]

2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe]

3 HOCH,(CHOH);4-C=N-0-CH;-CO-Phe-[Orn-Pro-cha-Trp-
Nle] , .

4 X-Phe-[Orn-Pro-cha-Trp-Nle]; X = 2-acetamido-1-methyl-

glucuronyl




214Ac- Phe- Dab- Aze- hl e- Bt a- Phe- NH2
215Ac- Phe- Dab- Pr o- cha- Bt a- Phe- NH2
216Ac- Phe- Dap- Pr o- cha- Bt a- Phe- NH2
217Ac- Phe- Ech- Pr o- cha- Bt a- PhEBNH2

218Ac- Phe- Fepn-Prao-cha-Bt a- Phe- NH2.
5 2188 PRHORHEOCHhOHLAHRC Hy@H,0CH;)-cha-
2p ?ﬁ’%e Fcn- Pr o- cha- Bt a- Phe- NH2
2p e- Fco- Pr o- cha- Bt a- Phe- NH2
6 2P AAPHRHOTHIDyeCONH BT (BFD-AMHIDH)-cha-Trp-
2P3Ac- Phe- Fcp- Aze- cha- Bt a- % NH2 ) P
2pWiJ- Phe- Ff a- Aze- cha- Bt a- Phe- NH2
2P AP -Ff —Pro=cia- = —NH2-
20 D ARPHE ORGP TTRECt) - pro. N
28 27K6q>h‘8t[®r652130i8hé1 Ni t a- Phe- NH2
2P8Ac- Phe- Quf - Pra- t a- Phe- NH2
29 229Ad’h|er{@m|&m-/:h@TcmMeBI a- Phe NH2
31 23%‘2\3"‘5#? ’2’30‘3 %T&]g’vga Phe- NH2
32  ZBAOPHEOrAPro-Ch2 TepLeHalt a- Phe- NH2
2RB3Ac- Phe- Or E- Pro-cha- Bt a- Phe- NH2
33 ZBAp@hPH@rn)ﬂrmha mquat]a Phe NH2
34 23@2\3’*‘5@%’?& @aﬁ EBAT pho. N
35  Z2PACPheOriIPré¢Ha-THAERER- Phe- NAZ
2B8Ac- Phe- Or n- &@5- cha-Bt a- Phe- NH2
36 ZMW&GW@B& Eka&ih Phe- NH2 143
2 W A ta Phe- NH2
38 Ac-Phe-[Orn-Pro-cha-Trp-Thi]
41 Ph-CH,-CH,-CO-[Orn-Pro-cha-Trp-Nle]

42 H-Phe-[Om-Pro-cha-Trp-Nle]
43 Ac-Lys-Phe-[Omn-Pro-cha-Trp-Nle]
44 H-Phe-[Orn-Ser-cha-Trp-Nle]

51 | Ac-Phe-Ormn-Pro-cha-Trp-Phe-NH,
52 Ac-Phe-Orn-Aze-cha-Bta-Phe-NH,;
53 Ac-Phe-Om-Pro-cha-Bta-2Ni-NH,

54 Ac-Phe-Orn-Pro-cha-Bta-Cha-NH,

55 Ac-Phe-Ormn-Pip-cha-Trp-Phe-NH,

56 Ph-CH,-[Orn-Pro-cha-Trp-Nle]

57 Ph-CH,-[Orn-Pro-cha-Trp-Phe]

58 Ac-Phe-[Om-Pro-cha-Trp-1Ni]

59 Ph-CH(OH)-CH,-CO-[Orn-Pro-cha-Trp-Nle]

61 Ac-Phe-Om-Pro-cha-Trp-Phe-NH,

62 Ac-Phe-Orn-Pro-cha-Bta-Phe-NH;

64 Ac-Phe-Orn-Pro-cha-Trp-2Ni-NH, _

65 Ac-Phe-Orn-Pro-cha-Trp-Cha-NH,

66 Ac-Thi-Orn-Aze-cha-Bta-Phe-NH,




242Ac- Phe-Om G3 1 -cha- Bt a- Phe- NH2
243Ac- Phe- Or n- Hse- cha- Bt a- Phe- NH2
244Ac- Phe- Or n- Hyp- hl e- Bt a- Phe- NH2

245Ac- Phe- Or n- Hyp- hl e- Pf f - PhE3S\H2
246 Ac- Phe- Or n- NVMA- cha-Bt a- Phe- NH2

67 24$A631Pi€kntﬂtpﬂhs~Béar£hBﬂ\Eiphe NH2
2% Phe=—NH2

68 o AR R b IR BTN -

69  2PpNR¢-PREDORIPIEIchadp-PREANIBNT - NH2
2B1Ac-Phe-Om Pro-cha-Bta- Dff - NH?

70 ZSEh&cCEI-@HﬁGQ @mP@mherF aJ-Ehg-NIlHZ
L I‘\ L} = I L[=.}

T AR B R P EREP B v - N

72 <2 ﬁé@h@ftﬁn%%}ﬁfﬁﬁ@iﬁi@m\@m
2b6Ac- Phe- Orn- Pro-cha- Bt a-

73 ZSAA@hWGLZ&Eh@B@aHHBEHz-ﬂHzBBn CO NH2
2 LI} r I Wa I\:I | 7

74 25%@’%‘3 %‘h t‘l’cﬂﬁ’ Iﬂﬁg Pcf - NH2

75 2o A0 e -GinlP ol Anlhid-EleaNHL
261Ac-Phe-Orn-Pro-cha-Bta-Thi - NH2

76 26B1A(NI-PI€§)-<BIIE-F®M Rrba:h&’lﬁp-lﬂhe NHIQ
2 ot o

T NIRRT s P RPN Phe. N

78  4PREELWNOMIPRS-Ch2 TH-Phd!NH,FNe- N2
266Ac- Phe- Or n- Pr o- ct b- Pf f -Phe- NH2

79 ZGAMhBI(thManha TrpFPh'EFNHPhe CH
2 Dr A a LN Dho DNLD

IR X 48 TN AR i T

81  4/NEPhEHN AR Ei-PUEPHLRH, N - N2

82 Ac-Phe-Orn(Ac)-Pro-cha-Trp-Phe-NH,

83 Ac-Phe-Orn-Aze-cha-Trp-Phe-NH,

84 Ac-Phe-Trp-Pro-cha-Trp-Phe-NH,

85 Ph-NH-CO-Phe-Orn-Pro-cha-Trp-Phe-NH,;

86 Bu-O-CO-Phe-Orn-Pro-cha-Trp-Phe-NH;

87 Ac-Phe-Lys-Pro-cha-Trp-Phe-NH,

88 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH,

89 Ac-Phe-Gln-Pro-cha-Trp-Phe-NH,

92 Ac-Phe-Om-Pip-cha-Trp-Phe-NH;

93 Ac-Phe-Orn-Hyp-cha-Trp-Phe-NH;

94 Ac-Phe-Orn-Pro-cha-Trp-1Ni-NH;

95 Ac-Phe-Orn-Aze-cha-Bta-Phe-NH-Me

96 CH3-S0O,-Phe-Orn-Aze-cha-Bta-Phe-NH>

99 Ac-Phe-Orn-Aze-cha-Pff-Phe-NH,

100 Ac-Phe-Orn-Aze-cha-Mcf-Phe-NH,

101 Ac-Phe-Orn(Ac)-Aze-cha-Bta-Phe-NH;

102 Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH,

103 .| Ac-Phe-Trp-Pro-cha-Trp-Phe-NH;




271Ac- Phe- Or n- Pro- hl e- Bt a- 2Ni - NH2
272Ac- Phe- Om Pro- hl e- Bt a- 5Ff - NH2 144
273Ac- Phe- Orn- Pro- hl e- Bt a- Ai ¢c- NH2
274Ac- Phe- Or n- Pr o- hl e- Bt a- ChA3\H2
275Ac-Phe-Qrn-Pro-hl e- Bt a- Chg- NH2

104 oy ésdipnaraRiopeha- ”ﬁmePla-HHEaa NH2
105 o AP G - T PR, 7 N
106 27 9PR-OMieA£d-chaPBo-PHesNBEL a- Pf T - NH2
280Ac-Phe- Ox n- Pro-hle-Bt a- Phe- NH?
107 2 AscieHameY i6-¢haol ipr RhegNH: phe- OH
108 AR e O T oy S ey 1 N
109 2BARPHROm P y-EHLTH-Bhe=Ra, Phe- NHZ
2BHAc- Phe- (rn- Pro- hi e- Egc- Phe- NH2
110 236Ad°fﬁk@n@mlmﬂm EaeEIﬁlz Phe NH2
1 ShARPherdme - "'%1&3@525‘&? D
112 2 Ré\%%mta%&raom H; Cha- NHZ
2D0Ac- Phe- (r n- Pro- Le Mot -Pff NH2
113 291$Ad’113h'5m€ﬁm qhathmPée%Hz Phe NH2
115 59@&?‘5@%@@%%}%: Ni—TZL
116 2PACPHeOmIMctdHa-THpePHeOHPNE- NAZ
205Ac- Phe-Qrn-Pro-hle-Of-Phe- NH2
117 295»&1@@@%@01@%@}1 Phe- NH2
118 Sphpbherimaromne: HPeZher Pcna. N0

119 Ac-Phe-Eec-Pro-cha-Bta-Phe-NH,

120 Ac-Phe-Nle-Pro-cha-Bta-Phe-NH;

121 Ac-Phe-Har-Pro-cha-Bta-Phe-NH,

122 Ac-Phe-Arg-Pro-cha-Bta-Phe-NH,

123 Ac-Phe-Cys(Acm)-Pro-cha-Bta-Phe-NH,

124 Ac-Phe-Mpa-Pro-cha-Bta-Phe-NH,

125 Ac-Eby-Om-Pro-cha-Bta-Phe-NH,

126 Ac-Phg-Orm-Pro-cha-Bta-Phe-NH,

127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH,

128 H,oN-CO-Phe-Orn-Pro-cha-Bta-Phe-NH,

129 Me-0-CO-Phe-Om-Pro-cha-Bta-Phe-NH,

130 (-CO-CH;-NH-CO-)-Phe-Orn-Pro-cha-Bta-Phe-NH,

132 Ac-Phe-Orn-Pro-hch-Trp-Phe-OH

133 (-CO-CH,-CH,-CO-)-Phe-Orn-Pro-cha-Bta-Phe-NH,

134 | '‘Bu-CO-Phe-Orn-Pro-cha-Bta-Phe-NH,

135 Ac-Lys-Phe-Orn-Aze-cha-Bta-Phe-NH;

136 Ac-Gly-Phe-Orn-Aze-cha-Bta-Phe-NH, .

137 Ac-Arg-Phe-Orn-Aze-cha-Bta-Phe-NH,

138 Ac-His-Phe-Orn-Aze-cha-Bta-Phe-NH,




299Ac- Phe- Or n- Pr o- hl e- Pf f - Eaa- NH2
300Ac- Phe- Om Pr o- hl e- Pf f - Mry- NH2

301Ac- Phe-Orn-Pro-hl e-Pff-Pff-NH2
302Ac- Phe- Or n- Pr o- hl e- Pf f - Phd4&i2
304Ac-Phe- O n-Pro-hle-Phe-Phe- NH2

139

3( %S@MPA@G-hh%BWPh@Né{zNI—Q

140

O\

141

3 %Cbah?h%ﬂ& é)ﬁthBII&reFNH' NH?
3M09Ac- Phe- O Ser -cha- Bt a- Phe- NH?

142 31 cFAbCSéQ RbWeOmﬂ’mz@aoWa-lﬁtedﬂHMe NH2

143 3] BAP DT b T E DN E b 2

144 31 2QCPHD[ORFIYR-eh£TaR-Rley- Thi - NHZ
314Ac-Thr - Phe-Or n- Aze-cha- Bt a- Phe- NH2

145 3:L582+[an3HyPrQhaeTm Iﬂ’lﬁh NI e]

146 E:L%%ef@ﬁl’é{fp i ”INT;]“ BreTheTR
3T ﬁﬁ“ T p- Phe

147 319Et h [OmPro- CIQ& fIONIelJ

149 Si’Q\EARheP@m-Prcthéamad’lha-I‘ﬂﬂa Phe- NH2

IO S8 I AT YA AN M T PN

151 S{AEAIPNE-OMIAIY ilBa-PRPNERE]

324Faz- O n- Pro- cha- Bt a- Phe- NH2

152  32AEArgRte-QOmARs-chaBea-FheNK 2]
2P26E0hn Pha [T Om Lhn ~ha Trin DhAl

R e e e g

154 Ac-Gly-Phe-Orn-Aze-cha-Bta-Phe-NH2

155 Ac-Gly-Phe-Orn-Aze-chg-Bta-Phe-NH2

156 Ac-Gly-Phe-Orn-Aze-hch-Bta-Phe-NH2

157 Ac-Gly-Thi-Orn-Aze-cha-Bta-Phe-NH2

158 Ac-His-Phe-Orn-Aze-cha-Bta-Phe-NH2

159 Ac-Hyp-Phe-Orn-Aze-cha-Bta-Phe-NH2

160 Ac-Lys-Phe-Orn-Aze-cha-Bta-Phe-NH2

161 Ac-Mf{f-Om-Pro-cha-Bta-Phe-NH2

162 Ac-Mff-Orn-Pro-hle-Bta-Phe-NH2

163 Ac-Mff-Om-Pro-hle-Mcf-Mff-NH2

164 Ac-Mmy-Orn-Pro-hle-Pff-Phe-NH2

165 Ac-NMF-Orn-Pro-cha-Bta-Phe-NH2

166 Ac-Off-Om-Pro-cha-Bta-Phe-NH2

167 Ac-Off-Orn-Pro-hle-Bta-Phe-NH2

168 Ac-Orn-Phe-Orn-Aze-cha-Bta-Phe-NH2

169 Ac-Pff-Orn-Pro-cha-Bta-Phe-NH2

170 Ac-Pff-Orn-Pro-hle-Bta-Phe-NH2

171 Ac-Pff-Orn-Pro-hle-Mcf-Pff-NH2

172 Ac-Phe-[Cys-Pro-cha-Bta-Phe-Cys]-NH2




3
3
3
3

28Fbn- Phe-[ Orn- Pro-cha-Trp-N €]
29Fbn- Phe- G t - Pr o- hl e- Bt a- Phe- NH2
30Fbo- Phe-[ Om Pr o- cha- Tr p- NI I]
31Fbp-[ Om Pro-cha- Tr p- Nl e]

32Fci - [ Phe- Or n- - cha- Trp- Phe]

3

173 3phePhe @ﬁng@mcba TpRlelTr p-N e]
SBREHk= T PI e CHE= 1 T - NTE]

78 R R e P By S RIETTT b P

175 3BR&Phe{BRECRR MNe]lr p- Phe
3B7ZFEhj e-Ehp fmﬁﬁiﬁhaelrrg DhA

176 338@%%@9@1%% ﬁF%Tm-Bh@ff NI e]
Sﬁf\l_l

177 PR

178  SpA&P O[-rm;rpztﬁ -M&-l%‘ Ne]
342|—I—ggnlt Phe- O’rs Hyp- hlega Trp-N e]

179 34B¢-IPBa-I[OﬁhH-yp€bd¢rPﬁfﬁltﬂeﬂ|l e- Pff N €]
3 ATl Iy L [J I\II C]

180 34?%%’5’5’ if/obh\gyéyﬁf?’m:@ﬁ& Bt a- Phe- NH2

181 SPREPhtPORNEIypiHIe-TrRPReE- Bl a- Phe- NAZ
347Hoo- Phe-[Orn-Hyp-hl e-Pff- N e]

182 SWWbe-PﬁH%Hiyp-Mnﬁ-Trpé\Iléff Phe NH2

183 35‘8?%’5"1@8‘ gr WW?@ a- Phe NH2

184 SPAEIPHe Fn-fmﬁréi&ahl* NMH Pne- NHZ2
3b2Ho0- Phe- Om Pr o- hl - Phe- NH2

185 S%HPHhéOeryq)-llﬂnytmmePff Nl e]
?I\J_TILI Dho [ Oy Lhzon Wl A !\v/h‘F I’\\!! C]

186  SEAGPRAEOMhiaEha-hitdNIe} 1 - phe]

187 Ac-Phe-[Orn-Pro-cha-Pff-Phe]

188 Ac-Phe-[Orn-Pro-cha-Trp-1Ni]

189 Ac-Phe-[Orn-Pro-cha-Trp-Cha] |

190 Ac-Phe-[Orn-Pro-cha-Trp-Chg]

192 Ac-Phe-[Orn-Pro-cha-Trp-Ecr]

193 Ac-Phe-[Orn-Pro-cha-Trp-Leu]

194 Ac-Phe-[Orn-Pro-cha-Trp-nle]

195 Ac-Phe-[Orn-Pro-cha-Trp-Phe]

196 Ac-Phe-[Orn-Pro-hle-Bta-Nle]

197 Ac-Phe-[Orn-Pro-hle-Bta-Phe]

198 Ac-Phe-[Orn-Pro-hle-Pff-Phe]

199 Ac-Phe-[Om-Pro-hle-Trp-Nle]

200 Ac-Phe-[Orn-Ser-cha-Trp-Nle]

201 Ac-Phe-[Om-Ser-cha-Trp-Nle]

202 Ac-Phe-[Orn-Ser-hle-Trp-Nle]

203 Ac-Phe-[Orn-Thr-cha-Trp-Nle]

204 Ac-Phe-[Orn-Tic-cha-Trp-Nle]

205 Ac-Phe-[Orn-Tic-cha-Trp-Nle]

206

Ac-Phe-Ala-Pro-cha-Bta-Phe-NH2




356H Phe-[ Om Hyp-cha- Trp- N €]
357H Phe- [ O n- Hyp- cha- Tr p- Phe]
358H Phe-[ Om Hyp-ct b-Pff- N €]

359H Phe- [ Om Hyp- ct b- Tr p- NI e]42

360H Phe-[ Or n- Hyp- ct b- Tr p- Phe]

207 3 WBMIE(BTBW@BM—EhWM{Z_e u]
2L Dhpo rﬁn Hvyn-bhl a. Df f

208 Eﬁﬁl’bﬁ Arp s hﬂﬁrE(IQfTP@ﬁﬁﬂHZ H e
3 [~ eu j

209 3 gﬁﬂl’gﬁﬁt %@ Bﬁ

210 3QRAHPREE]- P)n-eﬂi;athl—IEheFNHZ Ph e)
357 Ph H-e]

211 3pA¢sPherCif-Pyonl { Fl;l%iamhéﬁ% Leu]
3 Nt e T

212 3%{}?Eﬁ%m %Ebﬁlﬁl h@.i\_l’lilf

213 3 EAHPHH-@a[bQ&ie -EhaBH- P:heTNBHPh e]
A/ 2H: Dh_n-[(ln- NAVB-cha-Trn-NM p] 147

214 37A¢PherRabchze-NeBtatRheH2 phe]
STt S TR =R el

215 JPAGPhrDabdrSsha B ey, o)

216 3[/AHPREDApProRha-BiaPhiNHN €]
A77H- Phe- 1 Om Pro-hl e- Mcf - thl

217 3{re{PherEch@repha-Bia-BheNHPhe]
SO Phe O =B hp=REts et

218 SEREPBREP RN eBr BHPREDH2 pre]

219 3BAEHPReFchAAR-JRaB i e NNH2 N €]
382H Phe-I[ Om Ser-cha-Trn-N 91

220  388¢4PherFcp-Bre-sha-BemBherNH P he]

221 Ac-Phe-Fco-Pro-cha-Bta-Phe-NH2

222 Ac—Phe-Fco-Pro-cha—Bta-Phe-NHZ

223 Ac-Phe-Fcp-Aze-cha-Bta-Phe-NH2

224 Ac-Phe-Ffa-Aze-cha-Bta-Phe-NH2

225 Ac-Phe-Ffa-Pro-cha-Bta-Phe-NH2

226 Ac-Phe-Ffa-Pro-hle-Bta-Phe-NH2

227 Ac-Phe-G23-Pro-cha-Bta-Phe-NH2

228 Ac-Phe-Guf-Pro-cha-Bta-Phe-NH2

229 Ac-Phe-Har-Aze-cha-Bta-Phe-NH2

230 Ac-Phe-His-Pro-cha-Bta-Phe-NH2

231 Ac-Phe-1.22-Pro-cha-Bta-Phe-NH2

232 Ac-Phe-OrA-Pro-cha-Bta-Phe-NH?2

233 Ac-Phe-OrE-Pro-cha-Bta-Phe-NH2

234 Ac-Phe-Orn-Aze-hle-Bta-Phe-NH2

235 Ac-Phe-Orn-Chy-cha-Bta-Phe-NH2

236 Ac-Phe-Orn-Chy-hle-Pff-Phe-NH2

237 Ac-Phe-Orn-G24-cha-Bta-Phe-NH2

238 Ac-Phe-Orn-G25-cha-Bta-Phe-NH2

239

Ac-Phe-Om-G26-cha-Bta-Phe-NH2




240

384H Phe-[ Om Ser - hl e- Eaa- N €]
385H Phe-[ O n- Ser - hl e- Mcf - Leu]
386H Phe-[ Om Ser-hl e-Ccf-N e
387H Phe-[Orn-Ser-hle-Pff-L
388H Phe-[ Om Ser-hl e-Pff-N e]
3F-PROr-O2A7-GarBlatRheRNH2Phe]

242

he-OrHIG

A ch&Ll@t'aJI’h%-NHQJ
93Tno- Phe-

ZAc-BhamnMvIAl-m’rgt-Biadi'hu-Nﬂz char act eri zed [ n

Hyp- cha- Trp-Phe]l 45. A pharmaceuti cal
243 cokmBhe-ﬁm-rHsemhp{Bts-lPhg-MHZI east one conpound| according -
tHo—any—of—t ec ot nuuuddt:n..ﬂllya
244 prﬁﬁ*’rﬁ%gﬂ\f@é’r% Bofﬁgg‘ﬁt%?e carrier. 46. Use| of at
245 |g@§Pla9@ﬁnq_ Iﬁppﬂg according to one pf the
pr ecedi ng c or _t nanuf acture_of a nedi canent.
246 that the

ACH T B . . he
clonpl enen sys em eads o a reli ef of the Sy npt ons
249  148c-PBe-Odh-PrechoBi-Iyi-NHZ| ai m 46, characterj zed in
that _the wedJ_ca,rxem_l_s_usad_t.ox_t_he_px_ey-e-n-t- on and/ or
250 tr@aP%Wﬁoﬁh%&%BMMere the inhibition of the
a5 conmbimatiom with—ot her
251 tl%—%hé‘%&o I‘%lé%g?apg 1§¥Ir2e| i ef of the synptops. 49.
252 LS&-BB@QIrﬂJBﬂ@-ch@BWEaa}Nm ains 46, 47, or 48,
characterized in-that the condition—andlor— the
253 syﬁﬁj?b%@ftl'@f%éh?%%ﬂ are selected from the| group
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263 Ac-Phe-Om-Pro-ctb-Bta-Phe-NH2
264 Ac-Phe-Orn-Pro-ctb-Eaa-Phe-NH2
265 Ac-Phe-Orn-Pro-ctb-Mcf-Phe-NH2
266 Ac-Phe-Orn-Pro-ctb-P{f-Phe-NH?2
267 Ac-Phe-Orn-Pro-hch-Trp-Phe-OH
268 Ac-Phe-Orn-Pro-hle-1Ni-Phe-NH2
269 Ac-Phe-Orn-Pro-hle-6F W-Phe-NH2
270 Ac-Phe-Orn-Pro-hle-Bta-1Ni-NH2
271 Ac-Phe-Orn-Pro-hle-Bta-2Ni-NH2
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Ac-Phe-Orn-Pro-hle-Bta-5Ff-NH?2
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298 Ac-Phe-Om-Pro-hle-P{f-Cha-NH2

299 Ac-Phe-Orn-Pro-hle-Pff-Eaa-NH2

300 Ac-Phe-Orn-Pro-hle-Pff-Mmy-NH2

301 Ac-Phe-Orn-Pro-hle-Pff-Pff-NH2

302 Ac-Phe-Orn-Pro-hle-P{ff-Phe-NH2

304 Ac-Phe-Orn-Pro-hle-Phe-Phe-NH2

305 Ac-Phe-Orn-Pro-hle-Tff-Phe-NH2

306 Ac-Phe-Orn-Pro-hle-Trp-Phe-NH2




the settings of dialysis therapy, optionally before,
during, and/or after such therapy. 60. Use according
to any of clainms 46 to 55, characterized in that the
medi cament is used for the pfevention of organ damage

of a transplanted organ or of an organ to be
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309 Ac-Phe-Orn-Ser-cha-Bta-Phe-NH2

310 Ac-Ser-Phe-Orn-Aze-cha-Bta-Phe-NH2

311 Ac-Thi-[Orn-Pro-hle-Bta-Phe]

312 Ac-Thi-Om-Pro-cha-Bta-Phe-NH2

313 Ac-Thi-Om-Pro-cha-Bta-Thi-NH2

314 Ac-Thr-Phe-Orn-Aze-cha-Bta-Phe-NH2

315 Bzl-[Om-Pro-cha-Bta-Nle]

316 CH3CH2CO-Phe-Om-Pro-cha-Bta-Phe-NH2

317 Def-[Orn-Ser-hle-Trp-Nle]

318 Eby-Phe-[Om-Hyp-cha-Trp-Phe]

319 Eth-Phe-[Orn-Pro-hle-Pff-Nle]

320 FAc-Phe-Fib-Aze-cha-Bta-Phe-NH2

321 FAc-Phe-Orn-Aze-cha-Bta-Phe-NH2

322 FAc-Phe-Orn-Pro-cha-Bta-Phe-NH2

323 Fai-Phe-[Orn-Hyp-cha-Trp-Phe]

324 Faz-Orn-Pro-cha-Bta-Phe-NH2

325 Fbi-Phe-[Orn-Pro-cha-Trp-Nle]

326 Fbn-Phe-[Orn-Hyp-cha-Trp-Phe]

327 Fbn-Phe-[Orn-Pro-cha-Trp-Nle]

328 Fbn-Phe-[Orn-Pro-cha-Trp-Nle]

329 Fbn-Phe-Cit-Pro-hle-Bta-Phe-NH2

330 Fbo-Phe-[Orn-Pro-cha-Trp-Nle]

331 Fbp-[Orn-Pro-cha-Trp-Nle]

332 Fci-[Phe-Orn-Hyp-cha-Trp-Phe]

333 Fck-[Phe-Orn-Pro-cha-Trp-Nle]

334 Fck-Phe-[Om-Pro-cha-Trp-Nle]

335 Fha-Phe-[Om-Hyp-cha-Trp-Phe]

336 Fhb-[Phe-Om-Hyp-cha-Trp-Phe]

337 Fhi-Phe-[Orn-Hyp-cha-Trp-Phe]

338 | Fhu-Phe-[Om-Pro-hle-Pff-Nle]

339 Fhu-Phe-Orn-Pro-cha-Bta-Phe-NH2
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340 Fid-Phe-Om-Pro-cha-Bta-Phe-NH2
341 H-Amf-[Orn-Aze-hle-Pff-Nle]

342 |H-Bal-Phe-[Orm-Hyp-hle-Trp-NIe]
343 H-Bal-Phe-[Orn-Pro-hle-Pff-Nle]
344 H-Eby-[Orn-Hyp-hle-Trp-Nle]

345 H-Gly-Phe-Ormn-Pro-cha-Bta-Phe-NH2
346 H-Nip-Phe-Cit-Pro-hle-Bta-Phe-NH2
347 Hoo-Phe-[Orn-Hyp-hle-Pff-Nle]

348 Hoo-Phe-Cit-Pro-hle-Pff-Phe-NH2
349 Hoo-Phe-Orn-Hyp-hle-Pff-Phe-NH2
350 Hoo-Phe-Ormn-Pro-hle-Bta-Phe-NH2
351 Hoo-Phe-Om-Pro-hle-Mcf-Phe-NH2
352 Hoo-Phe-Orn-Pro-hle-Pff-Phe-NH2
353 H-Phe-[Lys-Hyp-hle-Pff-Nle]

354 H-Phe-[Om-Hym-hle-Mcf-Nle]

355 H-Phe-[Orn-Hym-hle-P{f-Phe]

356 H-Phe-[Om-Hyp-cha-Trp-Nle]

357 H-Phe-[Orn-Hyp-cha-Trp-Phe]

358 H-Phe-[Om-Hyp-ctb-Pff-Nle]

359 H-Phe-[Om-Hyp-ctb-Trp-Nle]

360 H-Phe-[Ormn-Hyp-ctb-Trp-Phe]

361 H-Phe-[Orn-Hyp-hle-Mcf-Leu]

362 H-Phe-[Orn-Hyp-hle-Pff-Chg]

363 H-Phe-[Orn-Hyp-hle-Pff-Hle]

364 H-Phe-[Om-Hyp-hle-Pff-Leu]

365 H-Phe-[Om-Hyp-hle-Pff-Nle]

366 H-Phe-[Orn-Hyp-hle-Pff-Phe]

367 H-Phe-[Orn-Hyp-hle-Trp-Hle]

368 H-Phe-[Orn-Hyp-hle-Trp-Leu]

369 H-Phe-[Om-Hyp-hle-Trp-Nle]

370 H-Phe-[Om-Hyp-hle-Trp-Nva]

371 H-Phe-[Om-Hyp-hle-Trp-Phe]

372 H-Phe-[Om-NMS-cha-Trp-Nle]
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373 H-Phe-[Orn-NMS-hle-Pff-Phe]
374 H-Phe-[Orn-Pro-cha-Pff-Nle]
375 H-Phe-[Orn-Pro-cha-Pff-Phe]
376 H-Phe-[Orn-Pro-cha-Trp-Nle]
377 H-Phe-[Orm-Pro-hle-Mcf-Phe]
378 H-Phe-[Orn-Pro-hle-Ocf-Phe]
379 H-Phe-[Orn-Pro-hle-Pff-Nle]
380 H-Phe-[Orn-Pro-hle-Pff-Phe]
381 H-Phe-[Orn-Pro-hle-Trp-Nle]
382 H-Phe-[Orn-Ser-cha-Trp-Nle]
383 H-Phe-[Orn-Ser-cha-Trp-Phe]
384 H-Phe-[Orn-Ser-hle-Eaa-Nle]
385 H-Phe-[Orn-Ser-hle-Mcf-Leu]
386 H-Phe-[Orn-Ser-hle-Ocf-Nle]
387 H-Phe-[Orn-Ser-hle-Pff-Leu]
388 H-Phe-[Ormn-Ser-hle-Pff-Nle]
389 H-Phe-[Orn-Ser-hle-Pff-Phe]
390 H-Phe-[Orn-Ser-hle-Trp-Nle]
391 H-Phe-Cit-Pro-hle-Bta-Phe-NH2
392 Ohf-[Om-Hyp-hle-Trp-Nle]
393 Tmg-Phe-[Orn-Hyp-cha-Trp-Phe]

45. A pharmaceutical composition comprising at least one compound according to any of the

preceding claims and additionally a pharmaceutically acceptable carrier.

46.  Use of at least one of the compounds according to one of the preceding claims for the

manufacture of a medicament.

47.  Use according claim 46, characterized in that the medicament is used for the prevention
and/or treatment of a condition associated with complement activation and/or where the

inhibition of the complement system leads to a relief of the symptoms.
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48.  Use according to claim 46, characterized in that the medicament is used for the
prevention and/or treatment of a condition where the inhibition of the C5a receptor alone or in

combination with other therapeutics leads to a relief of the symptoms.

49.  Use according to any of claims 46, 47, or 48, characterized in that the condition and/or .
the symptoms to be treated are selected from the group comprising autoimmune diseases, acute

inflammatory diseases, trauma, local inflammations, shock and burn.

50.  Use according to claim 49, characterized in that the condition is selected from the group
comprising rheumatoid arthritis, ankylosis spodylitis, sarcoidosis, systemic lupus erythematosus,
multiple sclerosis, psoriasis, septic shock, haemorrhagic shock, systemic inflammatory response -
syndrome (SIRS), multiple organ failure (MOF), asthma, vasculitis, myocarditis,
dermatomyositis, inflammatory bowel disease (IBD), pemphigus, myasthenia gravis,
glomerulonephritis, acute respiratory insufficiency, stroke, myocardial infarction, reperfusion
injury, neurocognitive dysfunction, anti-phospholipid syndrome, burn, inflammatory diseases of
the eye, local manifestations of systemic diseases, inflammatory diseases of the vasculature, and

acute injuries of the central nervous system.

51.  Use according to claim 50, characterized in that the inflammatory disease of the eye is
selected from the group comprising uveitis, age-related macular degeneration, diabetic
retinopathy, diabetic macular edema, ocular pemphigoid, keratoconjunctivitis, Stevens-Johnson

syndrome, and Graves ophthalmopathy.

52.  Use according to claim 50, characterized in that the condition is a local manifestation of a
systemic disease, whereby the systemic disease is selected from the group comprising

rheumatoid arthritis, SLE, type I diabetes, and type II diabetes.

53.  Use according to claim 52, characterized in that the manifestations are selected from the
group comprising manifestations at the eye, at or in the brain, at the vessels, at the heart, at the
lung, at the kidneys, at the liver, at the gastro-intestinal tract, at the spleen, at the skin, at the
skeletal system, at the lymphatic system, and in the blood.
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54.  Use according to claim 50, characterized in that the inflammatory disease of vasulature is

selected from the group comprising vasculitis, vascular leakage, and atherosclerosis.

55.  Use of at least one compound according to any of the preceding claims for the prevention

and/or support of surgery, especially for the manufacture of a medicament for such purpose.

56.  Use according to any of claims 46 to 55, characterized in that the medicament is used for

the prevention and/or the support of surgery.

57.  Use according to any of claims 46 to 55, characterized in that the medicament is used for
the prevention and/or support and/or post-operative treatment of a surgery, whereby the surgery
is selected from the group comprising CABG, PACT, PTA, MidCAB, OPCAB, thrombolysis,

organ transplantation, and vessel clamping.

'58.  Use according to any of claims 46 to 55, whereby the medicament. is used for

thrombolytic treatment.

59.  Use according to any of claims 46 to 55, characterized in that the medicament is used in

the settings of dialysis therapy, optionally before, during, and/or after such therapy.

60.  Use according to any of claims 46 to 55, characterized in that the medicament is used for

the prevention of organ damage of a transplanted organ or of an organ to be transplanted. -

61.  Use according to any of claims 46 to 55, characterized in that the medicament is used for

the prevention or treatment of transplant rejection.



