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conpl enent activation are C3a, C3b, C5a, and CBb
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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

(RN

*G0D0002*



2 are thus nore prone to phagocytosis by macrophages.
Simlar processes are described for immune conpl ex
clearance. C3a is the smaller fragnent that is
produced in addition to C3b upon cleavage of C3. C3a
is a conparatively weak chenoki ne and bel ongs to the
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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.



an unhi ndered manner even when the receptor is totally
i nactivated. 3 The devel opnent of a specific Cba
receptor antagoni st also referred to herein as CsaR
ant agoni st, was part of past Pprograns. Anpng ot hers,
smal I nol ecul es have been | ooked for. Exanples for
such nol ecul es are L-156602 (Merck), RPR120033

Rhone- Poul enc), . 5 11 M t subi shi Phar , .and. NGD
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moledu[Hi”WEléIRro‘f <4590 t?ﬁx@phé% dt r]é’ast'I ofe of tHe%HGWid@ad}hwbacks low specificity,
pr ot ei ns. for such protein based antagonists

agonisticepro)tieR ggglomfﬁaumogy$oluh;lltyag1aécqlme metabol§ stahilityabr inhibition
of P4 | munol ogy 160: 5616-5621), Oplll-A8 (Heller et al.
FEYPSr nal ~ of 1 munol ogy 163: 985-994) and
ant i bodi es, which can be of reconbi nant or
non- recorrbl nant origin (Huber-Lang et al. 2001 Faseb

Anothgp wayaffor1 the deygloppept of eﬂabattaﬁtlagt@mds ©8 theuse of recombinant
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additio heyaermre speci fiC than nost of the
currently known small nol ecul es. l\/any pepti di c

ntaoists are rib n_the ure.
The GEEHRL S5 eREE I dion REeGie yit Syt ioErEe HERpianiR B Peptidic CsaR
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99/ 00406, and WD 99/ 13899 WO 03/ 033528
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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



inmportant for the affinity and activity of the
descri bed peptides. It is pointed out that both the
positively charged guani di ni um group and the negative
charge of the carboxy group a4e inportant for the
affinity inproving properties of arginine. The inpact
releasirig Cwitdet rveiei chieerecoyor while tieefree learbary @roupeshrufs the interference with
22)29?&)‘? wher eby guani di ni um group is responsible for
Arg-20Q T HIGIEGRPIY- r el easi ng contact with the receptor while
the free carboxy group annuls the interference with
Arg-206 of the receptor. Nearly all of the ChaR
Nearlja ah (d»ifﬁ@ QiR biddmg peptides ldestribed ckadaie hawecthe pesifieay thargéd/amino acid
e

arglmg% ah e&gm&mutsh elsqglelbcgﬁgf ﬂ'@ge B(F[gldﬁﬁ qu%qﬁ:?g@epﬁn Eg{lhsmentlﬁc literature
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Medi ci ni cal Chem str W et a 1999

686-6PBy Paggkowski ggal. 4929 Pégmmd@gmmgt 1461- 14_6699nd in the patent applications
and F;hatﬁm%col Oﬁ 128: 1461-1466) and in the patent

p%ﬁ'b lrecétlefls Ve and patents recited above. In WO

90/ 09162 38 peptidic inhibitors are presented along

with their 1C50 values (exanmple 2, 13, 23, 31, 91,
In WQ 98/09162 38 peptidiq mhibitpsyare prsented QlongL gxgth th@QIC{Q yglueg@gample 2,13,

2, 5258 14501260, 1§E9s02s, 82003058000 29,8050, 25, 27,200

295, ZBQI)BOS Qllt6 GBStMGW,pﬁm 1045407 4969424d@82h@466485 460). Out of these
ernmnal arginine and onlyy one peptide h

peptlf%?ﬁf3f7 et escb% Pri-feamInah Aigining an oelmnsgaen @@Mffsrent C-terminal

min 55T R0, 19845ARE) sl 5 Syl g st

is AcdihetlG5OAeThaeAEL- alz-ﬂwm aath enlCsovaladef Oﬂ7m:Mngas shown for the

b1nd1%r;§g$ Zﬁ rﬁ?%g han taggel:al e%ae%sggrg{tﬁ%%&#)i }.‘Icr)]rgpa?rfecfiltg otxer described

peptlcﬁst\ﬁftlﬁndqﬂteﬁﬁﬁa( Arf-(e.g. Ac-Phe-L s-Ala—Cha—Ala-Leu-N-Methyl(D)ala-Arg-OH
AcPheLsAIaChaAIaLeuN— D) al a- Ar

(exanyple 296) eanQQQ)I Féhﬂ)RhﬂJBtSh@dﬁ)@hﬁeAL%r elAI Mﬁ;@hy alaa%rg-OH (example

402) &J' tﬁ% fo(@%l(%c (@p éﬁo&[ﬁqu ulr\déggs 6}5 5’%1 a %'ulgcgonal assay as used

in th1§ apptichtistedhe 3psiyie @6ntainAg confpduhd s;h@pphn &, ivelue toffié .3 uM. Functional

yrosi ne_cont ai n| ound shqws, an | C50, val ue of
assay&axg: ggnexa]ly morg pyedi ctégesgg én xiva aggwgpgﬂpay bipdipg assays. It becomes thus

clear Hfa?ﬂiecdsb 68 t)frr%mé s @'—t\éﬂmﬂﬁlt éernB'a%ﬁl (ﬁlh%t Ria8dh Qﬂmﬁﬁ&@%ﬁlch could be
beconmes thus clear he use of tyrosi
used fOrttE déveddpnzami 06 aaphadnad:leukmaﬂy useabde C6aR aptagoniste This islpossibly also
coul e sed for, th evel gpnent of a. . .
the refios e auitoE et S ekt AP SIAG v Bine aprdes tgether with values
for theiPa&ivalyy al so the reason for the author not to
descri be further tyrosine containing peptides together
with values for their activity. In WD 92/12168
In W@@d %Il%:asdd%gonﬁg% éJ%Ptéde%ra?e EstFibe %Pon%l Wity thelrt fbsovaefues (binding to
C5aR). 19 out of these peptides have a terminal arginin which can be in either the D or the L

form. One peptide has a C-terminal phenylbutanoy! residue which could interact via hydrophobic
interactions. This peptide (example 170) has the sequence (N-Methyl)Phe-Lys-Pro-cha-Phe-
Phenylbutanoyl and is said to have an IC50 value of only 2.6 uM which does not seem to be
sufficient for use as a drug. An immediate comparison between the C-terminal argininyl and
phenylbutanoyl from this application is not possible since a directly comparable structure was
not disclosed. Example 105 from WO 92/12168 ((N-Methyl)Phe-Lys-Pro-cha-y{CHS,-



CoaR). 19 out of these peptides have a term nal
arginin which can be in either the Dor the L form
One peptide has a C-term nal phenyl butanoyl residue
whi ch could interact via hydr®phobic interactions.
Thi s peptide (exanple 170) has the sequence
N(CH,SHYE Y} AR MY 3 -tht best bate‘afmﬂi}hﬂdwéﬂhﬁ@aﬁydm Wi’tﬂ eixample 170. The

S|dtohveanICBOvaIueof only 2.6 M which doe
Cs0 Volle kv hexamere i .76 uMenthis mea%%w gubsiiterionyof Agg leads to an activity
j i son between the C-term nal argininyl
decreg%;}“‘gﬁéﬁaﬁ@m%

utanoyl fromthis application is not
possi bl e since a directly conparable struct ure was

Amm?go h}e&g?cl osefFé (5;% 961/@' %38),{0{9&@\/%% 50 va ues have been presented, all

eptidds HaPCHEGR is the best suited conpound for
pep corrparl son W tﬁﬁgxarrpl e 170. The 1C50 value for this

hexanere is 0.36 M This neans the substitution of Arg

mhe 53R Y b0 S SFE Mt S PR Tsh e crved fom

measii@hidfS WaMeisbRRA Refibedtes Krom! bolrﬂ@ﬂihbﬂ@ﬁed}aﬁéin@phlhc granulocytes
C-terminal arginine. The IC50 values indicated in WO

(PMN onembmnes)\\eapse 2t othe timg When4thgys expeniments r wersd performed, CSa

overeg(éll%gg nﬁ@ﬁ%n%rgg elliab?t %egjbé}giga 04(?5&1?[8 ﬁg&ﬁrﬂﬁlg%ﬁggsfur%{? do not reflect the

afﬁmt‘yecﬁﬂlha Gﬁﬁbmbﬂﬁ tI8RoRtcellf THel compotieds Have agedicpé afﬂiﬁﬂyttﬁ receptors on
wer.e (%(arforrred Cba overexpressing cells could

be

wholgyeqllsy(Kewa! etrals11sTopmshof Msdicinab femisianid 20680t Rollns et al. 1988
t

soundf 8¢ BEIaALE ORI 105 ', PRSI ARR G mossre

biologikall agticiey tashef lsancthe bindirlg of]tBQéntdgumstad) thefreddptbrc Oftah such functional
Chem s C'34: 2068-71: Rollins et al. 1988 Journal of
assay%%l%@ﬁsi%l m&wgw@e%@eptgrgo 526). It is, however,
nmore neani ngful to measure the biological activity

rat her than the binding of the antagonist to the
The examples preserged mn@whlomlmem@ ApplicatignsalyO as/asswgsmafwo /06629 for
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argm&@/ D6 29alk® true Y t phﬁ@ of Wdhpset al. QW@@M al. 6!'998 btiraaluéf Medicinal
exce?tlon pepti des containin

Chengtty i AA1 7305 08 Finchest el (Einelopt 81095 Aosms o efwm@ab@hemlstry a2
1965 2?74 \M’Q& gtzng?érs 61 31Jq1é£ Yé?;' (l%?e%lc': @t%&%l cC@%g1 &Y peptides are

417- and Fi nch
describedr nal of Medi ci nal Chen1stry 42: 1965-1974). In
t hese papers 6 and 31, respectively, linear and cyclic

6 or 7-mer peptides are described. In W 99/00406 a
In WOWWRI408fa mifer of 8dic! dndQfeaPSeptidfll iahibitBisRirt QEriBE® Their common

descri bed. Their common
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, when this arginine is cleaved off by carboxypeptidases (C5a-desArg) (Gerard und
Gerard 1994 Annual Reviews in Immunology 12: 775-808).



feature is the Ctermnal arginine. A nodel of the
phar macophore which is outlined in WO 99/00406 is
directly pointing towards the required positive charge
whi ch can be realised by argbnine (WO 99/00406 page
12, line 13ff). The C-termnal arginine is also of
In W@100(033528 sipgletsabstitufiers dfhvariaad aminoyacids ihhiee nislacukz! AQLPhe[Orn-Pro-

cha—T?pg&' :6c nl%pq;lgc?dﬁ)@gg (reqjggtg& hﬁ#@g@gs%: qe{glcl% §é§“é(§g g&e%Saﬂ and a decrease
in an?g&n@{ﬁ pﬁé&rﬁagt jy ﬁe&hﬂé@' {of thé ﬁl(b@t?t\ﬂﬁgn Qe ¢ J@/ éerg o Jh homoarginine

r boxy ases (Cba-desAr Cerard
(compbagd 4Ahrmtxulhﬁe\(cmpounld 45")n1muieo@§prhmdu@7_ﬁ7)8©8)camﬁ/ahime (compound
7). THEreporio Iyl 2 Arae e O ol SE T (P BHYE (45), and 24

47), &@Mﬁ%l&dNéXCQr\%hfeg@ SpoRdd fo ARAVBARETRE polifts &f 4 él@hltﬁlfgnt decrease

ecCr ease in ant agonl stic pot ency |
in the @éinityl todhie C6areeeptorsduisdoithase argininé subistitutiogs (Cshof Lis 0.45 uM). Apart

nd,44
from 1SRRG, e rartiETs soesftliaf eansitiol ARRURIC, 3 paricular the
TEeréa8e 9 ballin 8fchang® 85 tHeecHadgedodriinihd b
Stmngl 36 Mé)f 44) 1 gcai(l\)/le 45&§§nand 24g€t M Za@ge Biriid 10.45 §M) by the
unchapged gitguliige: (@pl\/&bs rensakable. khe; antagepise aefivityris reduced even more (Arg:
n S}
028 SAERTORSY L1, HBSIBLEob% B 20014 EAPls AEROETArD b e
that th?l]ic:@ianiduﬁ:cnnnﬁro(ubCﬁQg@fanldl €he0u14=5 Moupﬁ@:af)t aref bmiﬁotstbﬂ:s and need a
effects of ¢ argi ni ne substitut
comparablE SRS Thitcalstae ey@.gthet) the.%hzep%ft thes eaqhatmgselgtsrramgsufﬁcwnt as a
crlterlgﬁlgﬂrbﬁ g‘}lg me:]‘ée@u?ﬁy SWW%@ SQEQQts %rirgﬁglrﬁgﬁgg%g 1%1?8 I(P substitution to
citrullirg (Mﬁ) resulte i a lcabipeundr méthaallegediyiremarkablet dntagoyistis propertles (p. 44,

d even nore
ine 2875 A SH1o A Pt offotk fofo WDy emarkiticys S hask epdaily and the
signifieiintt 2efdi@afop ihhtivity Gndi#Bidsthé i thePridH @rt(v%lg)cn&%j ithpéttance of the
urea group (Cit) are bioisosteres and need
-tenmﬁb@gmeemstbgp@ndrm%a&|ast@g®restseﬂtescltrhléme pn@tamumpmlde 45 is by

| t fici . . .
the iy e il b 8 op e DR R e bt oy Bpgisappaitons and for
whichsetaud for bindtﬂgedndtthear&ﬁ@nﬁutnac(idﬁy S usoriet Git WD 0B®33528.
citrulline (45) results in a conpound with allegedly
remar kabl e antagoni stic properties (p. 44, Iline
In a rdR&h bf MdPRVAL: Laﬁﬁtﬁ'lsc(%O?foocB@rh af Sdc éé‘i? eItrads§<;tlons 0: 1026 1036) the
remar kabl e, 1s chosen arbltrarl Sl |can
imporgaicé of dhad axginine farcthieaffiyity of egd)mste sand rwtagnnnstsetomhe dZ5a receptor is
t well known inportance of the C-term nal arginine
S“&“?% the peptidic C5aR antagonists. The citrulline
containing peptide 45 is by the way the only peptide
that has no positive net charge under physiol ogica
It is apparemt: thainibe pnigr Mrreqwmswcdemh%lelomirze@ ipasitive chargde férepeptidic and

A A e WA e

realizé&bgsually by agirsiaet i ons 30: 1026-1036) the

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.



I mportance of the arginine for the affinity of
agoni sts and antagonists to the C5a receptor is
stressed. It is apparent that the prior art requires a
C-termnal |ocalized positivelcharge for peptidic and
pepti dom netic Coa |igands with noteworthy inhibitory
In a fiest bspect of the Gh@ntior’(he prddlem i sclvethby geompouride pleferably a CSa receptor
usual |y by argjnine. The probl em underlying the
amag%?%s\é(ﬁ%{ ﬂPYﬁ’H’tglsHHC‘que the provision of C5aR
ant agoni sts. Another problemunderlying the present
invention is the ovi sion of drugs, that can be used
for the trexmﬁzf-)@aseémxswmwww C5a
receptor is involved Jn a causal, indirect ¢r
synptomati ¢ manner. In a fi rst aspect of gllye
invention the problemis solved by a conpound,
preferably a Coa receptor antagonist, with the
followi ng structure: XI1-X2-X3-X4-X5-X6-X7 , whereby
(I') X1 is a radical having a nmass of about 1-300 and
,wher\gbyreby X1l is preferably chosen fromthe group
including R5-, R5-CO, R5-N(R6)-CO, R5-0O CO,
R5- SO2-, R5-N(R6)-SO2-, R5-N(R6)- , R5-N(R6)-CS-,

X1 is %ra@&iﬁ&za%éb%s z}%ﬁub\dl] %39%&8)‘% cre R%l é(}gfa{fg}y g:/hosen from the

group &ﬁkﬂudlﬁg R}Se 'REQ0- YRWRGP@SP-DRS@EO-DRS-@@H FRSCN(T]M)L S@PQRS -N(R6)-
dr oxy, substituted alk cl oal kyl
RS- NS G- R SOV B CONH Iy R~ 0s BEUHPSObE: KA BUOE+ BOdOELN.O- -CH-CO,

R N

hydrozy,yalkyls Lshbsttitlhted eﬂk)d,cyyc,loaik)klpwbstlaitkcbxy@lbklk}/l heterocyclyl substituted

heteroav@v@iérg 1 SYERhEed artafod) SohapuieS ) bhﬁttqsp%fglecsubstlwted

S
heterolﬁi'}’] décﬁrﬂl sgbiﬁi\'}fli't@& QE*Iyﬁllgﬁ)gy %Ekdoggglgggﬁ{tﬁs;ﬁg%@e ﬂngﬂbagkyl Xatyloxyalkyl and

mﬂmﬁﬁﬁ@i@ﬁkmvﬂbybpacer is preferably selected from t he
group conprising am no acids, am no acid anal ogs and
amino acid derivates, X5 is a radical that mmcs the
X2 is Birgdicdd ittéat RiimedsiBe Blbﬁfgﬁﬁﬁlﬁdlhgbh&ﬁct@ﬁstfbs of a phenylalanine unit,
cycl ohexyl al ani ne or = honol euci ne unit, g is a
radi cal that m mcs the biol ogic binding

X3 mﬂq%@%ﬂihﬁéﬂf ﬁncpfinc?epgﬁéémﬁ Riang sﬁﬂ%lt,'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,

a chemical bond is formed between X3 and X7, and



X7 is a radical that mimcs the biologic binding

characteristics of a norleucine or phenyl al ani ne

unit, a chemcal bond is formed between X3 and X7, and

8 the lines - in fornmula (1) 8ndicate chenical bonds,

wher eby the chem cal bond individually and
the liries da'lnefbdﬁmbih I(g indicate Icherg'&dldbdsm;dWhereby gtqm}mnﬂm ibShdg tndividually and
. coval ent nds, | oni onds and _.goordi native hondgs,
indepefpientdnyis p?"i?cé"rdaﬁjr%mt BOMR FAMBIIUASGQYA enbdwaa%maomc bonds and

coorle\‘Bfi% Bg&fs? %Qf%g??@fera%ﬂe fﬂecl%_nggg b’!igc}i.degni@al %quf@glelﬁ%eﬁeferably the

romthe group nprisi‘ng am nds, disu
chemibalrtsdad ies hend sddentaisfromithogiobp cotmprisiag aomdereoridsdisulfideibonds, ether

agi.notriazi ne bonds., | n, an, epbodi nt, X3 and X7 are
bonds; fhigelich bafas) SxitSeliahids bl ARinol S BRMY anal og. or - an no
acid derivative, whereby the chem cal bond between X3

and X7 is_formed under participation of at |east one _
In an pmbedigent XZandrX7 e, indiveluale anaimine eeidf aningicighahalog or amino acid

. are individually.an L hdepen tl elected fromthe. .
deriveof sy ieco el ord PEFRERIC and 7 R npcREhiptGivation of a
least bh€ méieSPOEIXY andi N9, Ghdi the Ohofeties d67 NB a6l dX7 | dte diRdividually and

) i mbodi ment X1 is a radical w.th a mass of about 1-300,
indepedentdy pelepted rfsemcthe areurp cempriging ythe (o teraings, ftho A ferminus and the

nricSl Ry R5-CO, R5-N(R6)-CO, R5-0OCO,
resPe%?g%f%?%é-fmﬁﬁgéf H) -, whereby R5 and R6 are
i ndi vidual ly and i ndependently sel ected fromthe group
conprising H, alkyl, substituted al kyl, cycl oal kyl,

supst.ituted.cycl gal kyl , heter clyl,.. spubstituted. .
tn an FbaditpeticRy is 4 S St o g o ahouh {300 SheiSby, i raical s preferably
selectbd ot e ko BmbrIIRORISOLLD. ARSI REHIC. H0.OXEK! K6.50, RS-

erivative or an anal ogon thereof; X5 an are
N(R6)-G0VK)- uhktepy Rfdaridie pesriddividuplln ang indspensisndy seteeted from the group

comp i Frofitoho ekl B TR, aiERed, ot heterocyeiy
substini¢tERadeydlyly adybued substith@dlagyyf ng structure: R -X-R2
I R3 (Ill), wherein

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 individually and independently have the following

structure:

R1—)I(—R2
R3 (IID),

wherein

XisC(R4)orN,



Xis C(R4) or NN 9 RL is optionally present and if
present then Rl is a radical, that is selected from
the group conprising >NNRIB, >C(Rl B)(R1L D) and >0,
whereby RIB and RL D are indi%idually and
i ndependent|ly selected fromthe group conprising H
al kyl, substituted al kyl, cycloal kyl, substituted
cyc] oal kyl, heterocycl yl supst.i t ut ed erocycl
Rl lsa‘?Bﬁiona]bbéE‘tSFmLﬁI@dl al%/f?f’fe)l/“ thaneRD 4#  rad lcgﬂ ngt. lﬁbﬁ%@ﬂ%d from the group

comp@%& oal EM;B&I kyqu@hgwq} basiﬁj? 9f ;\gl{e‘?@of nglawhﬁl?y Iare }_renéimdually and

1ndepemienﬂy [ sateateldy frpme sleen igraupd corhpfing sHpabygnsubtstiedRalkyl  cycloalkyl,

substi§ y @_Jgflh S%@cyé@Lec ed fr the %ﬁdo u&b@%‘i&meé a?}% heteroaryl,
substlﬁﬁé@'%etex%g'ﬂ arylatiE0, suB%tean%ﬁﬁk:gP Ricloflklalkdfli 6Ad - substituted

whereby thé radical’ is selected fromthe group
cyclodbylplkiyki ng H, F, CH3, CF3, alkyl and substituted
al kyl; the binding of structure (lII1) 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 X2 and for

R2 is¥ptibmliyvpiredeat dnd AR isineeentenR2)is BIadigalahatddis€latted fidm the group
ich the radical conprises an aromatic grou

compHENE TEN0f PO eSO B Rari o n G CaNACN, So BT RE: 2BIOH), >CHs,

substltuted het eroaryl, aryl al kyl,
>CHES stﬁﬁ%ﬁ&é%l al kyl, heteroarylal kyl, substituted

het er oaryl al kyl , alkyloxy al kyl , substi t ut ed
. al kyl oxy- al kyl alk | oxy-c | oal kyl substitute
R4 is A rgép% érh Q’/ g}ﬂ 1199‘0 1 1§|sé]91:ty iyo%ghélga%q(mlprlsmg lq F, CH3, CF3, alkyl
and ssbshadidd dlkpd al kyl oxy-heterocyclyl, al kyl oxy-aryl,
substituted al kyl oxy-aryl, alkyloxy het er oaryl ,

substituted al kyl oxy- het eroaryl al kyl t hi o- al kyI ,

e 3SR B s i S, 8 6 na

lsprefé¥amy16ameaiuad\huRaraadmdependentIy R3 is a radical,
whereby the radical conprises an aliphatic or

aromatic group and preferably is seletected fromthe

for X3 58{!’ di\%tgaglly%bg Xl&d er?dépﬁg ;lﬂtg;i% g(;%(ﬁ%hyil ’Wthh fhe radical comprises

ut 6o cyc 0 et oc
an ar(sniimi gxfoup etdd hetdeaead fowl thegryhp compiisng ty &dlbsﬂltylted aryl, heteroaryl,
roar UbSthEﬁUted h tero

h yl I al k
substiipy oAy ryPd sHbstgvied  yaetalil, Belsstarvialial  substiuted
heter&@il@lk?ﬁr ¥l|k§‘ioK¥Jalky@y%{1&%luh¥& aélk&'ll)xy-ﬁﬂt??t hﬁ(?"itot‘?(gicggloalkyl, substituted

cycl oal ky ., heterocyclylalkyl, “Sub
alkylcrmcmcmu@ll,y a&wm headrmct»ly sabskwte;d salkgdoxy-beterveyclyl, alkyloxy-aryl,

substl qtﬁ%// g?%//) al k glllﬁfil;?xyy léeiq?%rgi; uﬁatlet@ég C%’%Y bfc’}t'- ‘tetlél:ltro%}jyl alkylthio-alkyl,

substlﬁu@@&lkyltﬂlﬁiilkyl 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



10 al kyl oxy- heterocyclyl, al kyloxy-aryl, substituted

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

al kyl oxy- heteroaryl, alkylthio-alkyl, substituted

al kyl t hi o-al kyl, al kylthi o-cytdoal kyl and substituted

al kyl thi o-cycloal kyl. In a preferred enbodi nent a ring
alkyld?t-)liegerrﬁeﬂ:lylnfdl&yloagxatylg islfnﬂtlhmem a)lkélBanﬁ;dl lEikyloky-mmroaryl, substituted

enbodi nen or . X2 an or LN ual |y .
alkyloxychstanery t [ajkyiehiq- éﬁw éB'PSélautF¢ oﬁikyhbl @kbdupal?(ylthw-cycloalkyl and

bst Sk SIIRe-RE Q substituted phenyl, benzyl,
SUbs @gg&s)t [ ?lﬁt 80?9 lg’nﬁz{(y 1, 1- di phenyl net hyI , subst i tuted

1, 1- di phenyl et hyl , napht hyl met hyl, substituted
napht hyl met hyl , thienylnethyl substituted

t hi enyl net hyl . benzot th subst

i oS A S RS IR AP R o
i m dazol yl met hyl, indolyl methyl and substituted
i ndol yl met hyl . In an enbodi nent, for X5 and for X7

In anjenthodirgen) foy Xhend fiofeX6 nmrbmduyllmnd indepé¢nslentdyl R3r igreelented from the

groupggqr_ﬁ_l yﬂ; g.lbcﬁwg:gl[ f)}ean&g qbeegy %E?ﬁﬁsg’vg?% ?&7&? ? I-Mphenylmethyl

substitifteC7t @%d@l@ﬁ&lh}étmt *)hthy’lh’%ﬁylt @hllituted naphthylmethyl, thienylmethyl,
C5-Cr-c Ioalk | met h cycl oal kyl ethyl,  substituted
substigyted oal ﬁw&dm yL benbgnzothienydmethyh e Bebistigsted  benzothienylmethyl,

1m1da%‘l g%%fj{dhydbs? ?efﬁhhﬁ&ieztﬁﬁﬁxwﬂhyl n%d?) Zﬁﬁ%*}fg%{ﬂ/%ubst@tﬁ%qﬁé@lylmethyl

substltuted |n1dazolylnethyl |ndolylnethyl and
In an élirtg%} fe g)(gr#g E%X B npli\? @%‘ﬁé@@%& 113I is selected from the

groupoéd?ﬂ?r'fb?ry g C3LtH. ﬁﬁ?lylsubﬁtf‘ﬁﬁ% 5 Slyp f@ST@W%R)%rrlFQP I'l*hllbs.tltuted C5-C7-

di fl'uor onet hyl cafr b oxycar bonyl
cycloatkyl aﬂﬁdﬁ'il-byclwbyimeﬂsylh rmlbstrtbtadyICS-C7-cycloalkylmethyl cycloalkylethyl

substiBd ey PRSI Heroal o GoBHHEC ar Pk rpPe g, maphthyimethyt,

thlenﬁfneﬂfyl eneehdinnt ;ﬁ'«)plﬁyla dﬁfetﬂyﬂhio\éﬁlypf amidFbRMméei ]  substituted
that is sel ected group. conpr.i si ng

imidagelyhyethylaindakylmethy) andrsybgitaied indohrmetyl.
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,
4- chl or ophenyl al ani ne, 1-naphtyl al ani ne, 2-

In ant émbodymentaXi rig seldetedifeomy Itk gmiupe:;onﬁqrﬁirrgi Hheacetylalpeopaneyl, butanoyl,
tyrogi ne rypt.ophane,. .hi stidi ne and, eagh espective

benzagly ; Judtpirel RERBIF . G soBmai Rk orPhegybt BveapEL,  methyl-

oxycdrh$dy2.CHigieny]-hirdesrbényl 1heﬁgrlla§nﬁoéi%dn‘fﬂt | piRn@Alsuldnyl, 2,6-dioxo-
amno acid, that is sei ect fromthe group conpri sing

hexahydyqpysihisins-4- -cprbenyllaad awsithyd;sutforydsi ne, hi sti di ne,

1- napht yl al ani ne, benzot hi enyl al ani ne, 2-am noi ndan- 2-

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 PhCH>-;



carboxylic acid, 2-thienylal anine, 3-thienylal ani ne,
2-fl uoro-phenyl al ani ne, 3-fluoro- phenyl al ani ne,
4-f | uor o- phenyl al ani ne, 2-chl orophenyl al ani ne,
3- chl orophenyl al ani ne, 4- chl br ophenyl al ani ne and
respective derivatives thereof; X5 is a derivative of
X6 isanderivative afian drhiab dcil, ghdteis seleedd firaamthégragipoconprising tryptophane,

mari sing D cl ohex I al an D cycl hex | gl.yci ne, .
phenygiﬁa% éV@F‘Bﬁeth‘éilﬂé?m élaphﬁvh&mee bstpthigaylalahice,  2-aminoindan-2-
ei,pa(t in . . _
carbog%'lfctah {7‘8@0. r%%qlerglaqc%n? chy -I(tfg@lg%lal ine, 2-fluoro-phenylalanine, 3-fluoro
phenylalamindyy | 4-ﬂuptuepiydn§{]akimrree Mlomphqm'dzﬂamme de¥-chatdphesylalanine, 4-
Is. aderivatjve of an am no acid that

t he and X7
chlorquegﬁﬁl@{l@em respertive JErYAtYaH teEbr i si ng norval i ne,

norl euci ne, hono-I| euci ne, |eucine, isoleucine, Valine,

X5 1§ya5td‘éh{"£1ve08{5ta‘lﬁ' ?ﬁfﬂ%b)acidcﬂ?att eiisnﬁg{eétfd i ¢ Ble"BioRp) comprising D-

nmet hi oni ne yci ne, propargylglycine,
cyclolngxylatdriney | g])-ycycnlnhx:xytglyndmdqe>®4hahmn¢ych1hex¥ihhnmleal BAhomoleucine, D-

cystelggélﬁli) hf;ﬁﬁéﬁﬁ?ﬁ’é han hl ok Ig om]gl d,r g%lgtay ]ﬂghenylalamne and

respe&ﬁ‘é'd\éﬁ%t%&ﬁe?&ffeeﬁfd In an enbodl ment X1 and/or X4
conprise one or nore groups that inprove water

solubility, whereby the water solubility inproving
X7 isga defivativesefl &t emired adid ahatt iseselptentqa frompthiesgrogp lcydnpnxlylg norvaline,
ket o,, car xan1i et her, ure carbamate, amn
norleucings t hamg-leyeing; ARyicingy diplensie:  Fglined Aysishe: Cé’étFB’SQVF) cysteine(Ef),
cystelhé’ﬁP?) srﬁéiHiBQm@SQl?ﬂély&fne,t fﬁ% %]deﬂan Cg@l%hﬁfﬂél&'&ﬁé | &clohexylalanine,
by a conpound, pre erab rece
phenx!\aialag@m tyrosingay |t1rygtqph@1¢ olhlsnmneg slt-mapbt){halemne( 12-gdengdalanine, 3-
X6, X7 (1. wher eby X1.X3 and X5- X7 are defined
th1eny>l<%lajggfé 8?%%8%“‘\))@ fiﬁrlYaﬁgesf %f’f;%ef)f aspect and whereby 12 X4
is a cyclic or a non-cyclic am no acid, whereby the
In an GyHodim@i XID aAd/ofl Xidscongirize ek asst Iflbl@rgrbﬁ&; thgt Biiprove water solubility,
rising proline, pipecolinic acid,
wher%gﬁfr Wiates Solubility, HREOVIBE LEPUP IStSékreawlcfrfan dkrcgronp (cpmprising hydroxy,
I 0 n c
keto, SbRRIUY, bboP Shity PRIGAN LS PRI AR o ShiHl) Dyridyl and
carbogylaza- blcyclo [3.3.0]-octane-2-carboxylic acid,
4- phenyl - pyrrol i di ne-2-carboxylic acid, cis-FNp and
trans- Hyp, and whereby the non-cyclic anino acid is
selected fromthe group conprising Ser, Gn, Asn,
In a $¥6ddOREPaCHR HNnRentiof\ e émmmmrabl a C5a
p( Cdg\IBI?I-ZCI—QCH( OH) - O—Dﬂrglﬂd respective derivatives 4
recepioR éﬁ@%‘?mﬁn}éﬁvﬂ%fbé@?li%n&ﬁ@ﬂ%g§

X1—X2—X3—X4—X5—X6—X7—

M

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



thereof; and the lines - in formula (1) indicate
chem cal bonds, whereby the chemi cal bond is
i ndividually and independently selected fromthe
group conprising coval ent bondds, ionic bonds and
coordi native bonds, whereby preferably the bond is a
X4 isahgnilicat a lnon-(d:ydmjammo&icm’ efherablyl the thdiccheind aaid ibaeldtected from the

is a bond s | ected froom the rou r|3|n
BIOUDLFOMPSISInNg; repfine, cpapagal g ac fest deﬁE%rgar OX PO %éptr%aﬁa%sochmohne-
3-carl§?)’5(gl?@ aaﬁn%aﬁfﬁoﬁ&lﬁl%lfﬂealz b&ﬁo&qﬁd&ﬁnd Id?:t dﬁﬁmﬂ)‘i’é PRBfboxylic acid,
the am no acid represented is pref e
1-aza-badyelot[BB. (D}am’lmtehkcgboxmlc amirm plserly!;-ppnrollldme}jz-carboxyhc acid, cis-Hyp
[ azeti dine-2-carb

and tl}f?.lg{) ol I@ﬂdo?vggr%hy by p%c%chccaginﬁg)ag}qo 84 Lq%g:% tlrofn the group comprising
Ser, UGn! améﬁr Oggmmbmeom?r bmg/l 'Hyﬁ@OtHZOCH2CH20CH2CHZOCH3)

oct ahydr oi carboxylic acid

Hyp(@@H}bCHy@HGDHi&C:Hz@]H)omdam@p@twardmwyﬂwe@ thefedf and respective analogs
thereoé t&enyl pyrrolidi ne-2-carboxylic acid, Hyp, Ser,
Asn, Cys(@RCH2CH2CONH2) and Arg. In an errbodl ment
X2 is a derivative of an anino acid that is sel ected

fromthe QuUpP conpri Si phenyl al ani ne,
the lings +ip fprav ugeh@hw gqamhqgnca%bpmcbow eighi Hig c@pgmﬁahbond is individually and

1ndepé1cfeh1‘l'§g Eéiecﬁe ny}ﬂnlatlh@ @Hﬁ% cl??na% %Hu!lg%g ﬁ{‘%xﬁils aiﬂhﬁ%onds and coordinative

ani-ne; anin

bondsl whafeby )plrﬁbxablyl’ltbe bdnd isa emnhlahlabvndeand Inémi p@ffgn‘abl)aﬂhe mﬁemlcal bond
3-di phen¥l al ani ne, tyrosine, %qpto phane, histid

is a %Fﬁ’éi s éthéFQ‘KPaG‘PWE%S“%é‘PE boggs, >@Slaﬁ6e ko_ncds “ether bonds,
thloetfaélj‘iﬁﬂ& Q)Qﬁﬁ@ SndRafd Bh PhCH2-; X6 is a
erivative of an am no acid t at |s selected fromthe

group conprising tryptophane, phenylal anine,
t ti.di 1- ht | gni
In an, S EPVRTIE (B AP 0 SRR ridad. 3. PRk PeRed fram the eroup

compﬁsﬂx?' folh&! pipebRlinicd-dch, epstiaineP-&boxylic acid, tetrahydroisochinoline-3-
uor o- phenyl al ani ne, 3-fluoro 13 pheny | al ani ne,

carbox,ylfq aj:@;i detpﬂgdgqlmchmph@e-l zathexplie) m;d;@qt@ygmm@le -2- carboxyllc acid, 1-
aza-bl‘%g 0[33)3 I'b%g%l @l hc %ﬁldc |3, o@{egw}gl@ %relir ?%rg 1ec %cfld, Hyp, Ser,

Gln, Adh, @nys(macaﬁcﬂzcr:bmzp SndSAirgect ed fromthe group
conprising D cycl ohexyl al ani ne, D-cycl ohexyl gl yci ne,
D- hono- cycl ohexyl al ani ne, D- honol euci ne, D

In an Eﬂﬁ%ﬁh%ﬁ{ X@li@ dgi\%ﬁ% %f %?Fxhﬁfo) ac1d that is selected from the group comprising

oct r ol ndol e- 2-car boxylic acid
phenﬂalmnnhylz-ﬂmqnb@hphﬂbhmme 3Mra-phqm'&ﬂlamme,delr flyarviphesylalanine, 2-

e e

thlen)']ﬂhxhlﬁé'0|3nl‘h1en5}ﬁt'[ﬁi’nﬁee ug B0fphen ?}dﬂ%inlilfb tye &N CtrPftoplyaiel MEistidine and
cysteine, cysteine l\/b) cysteine( Et)
respective derivatives thereof;

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-



cysteine(Pr), nethionine, allylglycine,

propar gyl gl yci ne, cycl ohexyl gl yci ne,

cycl ohexyl al ani ne, phenyl al ani ne, tyrosine,

trypt ophane, histidine, 1-naptyl al ani ne,

2-thi enyl al ani ne, 3- thienylal anine and respective
phenylidanigt | 4-€aoiohstieaglalanine, a 2tdhlérdpkatatining, tIehlorophenylalanine, 4-

i nvention the problemis solved hy a compound,
chlorqahéma?lawn«; a'af respective dptivativesthessgbni st , having the

followi ng structure: X1 X2-X3-X4-X5-X6-X7 (1) ,

.wher 1- X4- fi [ d ‘s
xs {E TRl P 480, 96 DSl BB RE BORS comprisiog -
cyclolx§Rddning, N\BBoydlolexgidyoMig r ebshorhd-dy@bhekglalanine OWDAghmoleucine, D-
Structure RI-(-RR2 I R3 I, Y (IV), wherein 14 X is .
cysteipg(tBy), JP-cysteine(iPy), ostahydraindplent-garbaxylicn@cid; Zmmethyl-D-phenylalanine
. : e LSeanpadi cal which is selected from
and r@ﬁ@g?gﬁéﬁlgggn%’re@f’ﬂa&iw R B, >C(RLB)(RLD) and >Q
whereby R1B and R1D are individually and
X7 is adrRpeMt@nbf ¥n Sehifc taill tHad iy tsblectgd drdim CeTUrd W B6mptising norvaline,
al kyl , substjituted al kyl, cycloal kyl, substituted )
norleyging, dwmasleucings: dusinge [isoleucingysY alings cysteince icysigte(e), cysteine(Et),

. Lt u vl , i . .
cystelﬁée(?é)r (?’Z#lgﬁ{lllng,r ‘If,lﬁgﬁ@'@%’sﬂ%gél}%?%?ea rc;?lgff%}llél%lﬁg, cyclohexylalanine,
phenytalading| kiytesirey| tgptbphariest iHistidbst, dywdphalldiyiia,ky2-thiétylalanine, 3-

i |% QEtIO al | ,ergsent and if R2 is present then R2 is
thienylalpnjne ang respgstive derdvatives Barepf.om t he group conpri si ng

>C=0, >C=S, >S02, >PQ(OH), >B(OH), >CH2, >CH2CO, >CHF

and >CF2; R4 is a radical, whereby the radical is
In a thiwl aspews @f thednverition gheoprobleomis splyed by Bl.compo@ied preferiably a CSa receptor

an subst i ed al kyl; the binding of structure (1V)
antag?rgat hae“ 'i'thg&ﬁgjll%mﬁﬁ Sﬁﬁmﬁi preferably takes place via

Rl and R2;

X1—X2=X3=X4—=X5-X6—X7—

@

, Whereby X1-X2 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 Iv),

wherein



R3 is a radical, whereby the radical is selected from
the group conprising H, alkyl, substituted alkyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substituted heterocyclyl, aryl4 substituted aryl,
heteroaryl, substituted heteroaryl, cycloal kyl al kyl,
substituted cycl oal kyl al kyl, heterocyclyl al kyl,
) stituted heterocyclylal kyl, arylal kyl, substituted

Xlsciﬁg?%fwyl, heteroaryl al kyl and substituted
heteroarylalkyl. Y is optionally present and if Y is
present then Y is a radical that is selected fromthe

R1 is gptienzlly poespnti andrifjR1 idgre@nt then® 1, is-aSadical Svitiel) is-s€leted from the group

om0 B A SNV o Rl iy
indep@fleRilY S1dcfed MR K Qfup COMPFisiAg "M, HkyRl KWstituted alkyl, cycloalk
- epsuk?st?t ut gd al kyl %cl cl))al %3? ls%bst iat J?ed ggélleoalakyl ,Cyc oalkyl,

, C
substihged cyadgakyll ,hetemudvi:tsubs;iiutlcvétlwte@wcw,l aryhrspbstituted aryl, heteroaryl,

supstituted. aryl - heterparvl, su itute t.eroaryl .
subst BT bRt ikl e OGRS | SRk | SR RURIGT i substitted
cycloslkbialkiyl;ut ed cycl oal kyl al kyl. In an enbodinent R3 is a

radi cal selected fromthe group conprising nethyl,

ethyl, propyl, butyl, benzyl and Y is optionally

present and if Y is present then Y is a radica

R2 s SRSRASHAATLIR 19 R ERMEL o i ot Bom e roun
comprisinP >UF€), tai=Sd>86pe®O(0H), 2aB(@H) ocdHenCHYRO! SCHF and >CF;
derivative of an amno acid selected fromthe group
conprising phenylal ani ne, 2-fluoro-phenylal ani ne,
R4 is 3 thlieQl (HBRBYYhAtRANaN S sefecidd bR tRD g0 RbALSRg I2-F, CFs, alkyl and
chl or ophenyl al ani ne, 3-chl orophenyl al ani ne,
substiutehplsylophenyl al ani ne, 1-naphtyl al ani ne, 2-
t hi enyl al ani ne, 3-thienyl al ani ne, 3, 3-di phenyl al ani ne,
tyrosi ne, tryptophane, histidine and respective
the bifl¢ihp b ktrdgre (NEy 16 Bl moieti&Xaaad XU prafieRibly QRE plede s R1 and R2;
PhCH2CH2CO- or PhCH2-; X6 is a derivative of an am no
acid selected fromthe group conprising tryptophane,
. ™ : ot idi ) [ ani .
R3 isPRHAE MARIRT WO PPsci et B o TR, IRy, substiuted
alkyl,2ycloiakkyl; | sabstituted cydotlkik hytesdcgcliyh esubstituted heterocyclyl, aryl, substituted

2-fl uorq- pheny) al ani.ne, 3-fl uoro- | al ani ne,
aryl, ZBPIGr: pROPIPAn HEroSYE i GO amped — cycloalkylalkyl,
heter&y@l@lMﬂpi‘ﬂﬁﬁﬂuﬁédaﬁé_t&@cyﬂﬂa&w, QEARRENSLBdtiRktED @rydARyl, heteroarylalkyl
respective derivatives thereof;
and substituted heteroarylalkyl.

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-0O-, -CO-N(YB)- and

Neg &,
fj\!//\(

N(YB1)(YB2)



X5 is a derivative of an amno acid selected fromthe
group conprising D cycl ohexyl al ani ne, D
cycl ohexyl gl yci ne, D-hono-cycl ohexyl al ani ne,
D- honol euci ne, D-cysteine(tBu)S D cysteine(iPr),
oct ahydr oi ndol e- 2- car boxyl i ¢ aci d,
, wheZetyeiYiBy| YB! pendnYBal amei individually esydenidependentty iselatted som the group

t.hereof; and 16 X7 i erivative of L an amino. a
compiigsc Pl gy ittt kot Sopdinedoeadiis], heterocyely
substiflREd SHebdrd&clylNAPR; IsGbiGinited d'{/gll;' CheiGoarlyE ObbdGiu heteroaryl, arylakyl,

val i ne, cyst'eine, cystei ne(Me), cystéine(Et),
substisyed syt ycloalksiaiby an eubssititsd eclanlesdaliyl

propar gyl gl yci ne, cycl ohexyl gl yci ne,

cycl ohexyl al ani ne, phenyl al ani ne, tyrosine,

In antdnyBdMRERMRS ik Shidaln@leclednBML the &lradl B6mprising methyl, ethyl, propyl,
2-thi enyl al ani ne, 3- thienylal anine and respective
butyl,hepzxlanlves thereof. In an enbodi nent of any of the

first t third aspect of the present invention X3
Hs a rivat\ve of an amno acid selected fromthe
—Qr conpr i §re—al pha-am no-gl yci ne, al pha-bet a-

di am nic acid (Dap),
al pha- di am nobutyric acid (Dab), ornithine,
| ysi ne, honol ysine, Phe(4-NH2),
2- am no- 3- (4- pi peridinyl)propionic acid and
. . - - - I .I . .
Y is QBRI P and ol 14 SRR Pk 2T SkfloteR Wi 1R group comprising
—N(YBO FOh -Sspelc-S-Bf and¥Biinpefirably defisedoinabt@dancs vatl the third aspect.
by a conpound, preferably a Coa receptor antagoni st,
preferably according to any of the first to the fourth
aspect of the present invention, having the follow ng
In anSérhbtsdimest XDHs 4l derivikies @FYanfarhmoSRli® gEleeted oM tthe group comprising
roup conprising H NH2, NHal kyl, Nal kyl 2, NHacyl and )
phemg}h;dmmvs B-flyoroepheaylalaninee ntitorgrpbenylalestipg.i 4-Agoro-phenylalanine, 2-

) et gr | tut .
chlorigpAhnie, H\chlotbeny T F A ey BIBAL M- lbryllonine,  2-
thien@aldnife, B-thidnythlanink)aBb)3ydiplrhylatadges nteodihe; sgpwphaw, histidine and

fromthe, group conprising alkyl and substituted
reSpe%ﬂ“l?;He,“V ‘gﬁ etfet wveen C 1 and C2 optionally a bond
can be forned, Dis selected fromthe group conprising
al kyl, cycl oal kyl, CH2(cycl oal kyl),
CH2CH2( cycl oal kyl ), CH2Ph(2-Me) and CH2-S-al kyl ,
or X2 and X1 taken together are PhnCH,CH,CO- or PhCH>-;

pr opi

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-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




Eis selected fromthe group conprising CH2(aryl),
substituted CH2(aryl) and CH2( heteroaryl), F is
selected fromthe group conprising al kyl, CH2-S-al kyl,
CH2CH2- S- Me, CH2CH=CH2, CH C&H, cycl ohexyl,
CH2cycl ohexyl , CH2Ph, CHZnaphtyl, CH2thienyl, Z1 is
X7 issedadhatde bf amatrhmo acid splectedyfrdns itheg grioGpi2pmigkising triorvaline, norleucine,

.. . (CH2) 4, 3, . .
homoégmﬂ Aeme,aﬁa egﬂg?ﬂvg_r%e FV@PH‘%# f’ygtg.lﬁa&\%,z i)cgstelne(Et), cysteine(Pr),

ona ent S p ad b :
methlg’ghéect eghipggemﬁl?he 5?%( é)fl%lﬁgr FSI ngfa&%%% Tﬁ’g lohexylalanine,
phenyilalahing,d Lta’l'osml, ettlrypmphﬁnet, hllnsttelltma_om lﬁmuht)ddlar@ihe, cZ)-_mhiembrlmlanine, 3-

. cardin ent .invention as depicted in
thlenﬁ%m? an \?fpec Xﬁd Val% 8" PE t he noieties of the
conpounds according to the present invention as of
formula (1) as follows: X1-X2 is X3 is ZI 18 X4 is X5
In an embodamegt r@yxﬂ" thesfinstitogthe thitdagpens of thefpredent ihwention X3 is a derivative

of anN efr% fid se eég' ed f ég lm%rtg{?]g 0&51? u'%irfﬁg & prd{agai%?go-glycli\llllélz’ alpha-beta-
i . I
dlmmf(i;%fﬁgbﬁtc; l@m@HZErh]llil)l, Q‘I@H%dhg)ﬁh gﬁ?ﬂ?mﬁnﬁ Qidg:d lhaD%iby omithine, lysine,
homolysingct @@em%za he2mw3d6mqr@m@)mpmmc neacify| and> 2-gmino-3-(3-
OH,
v S b AT B ERTR AT BT,
structure is selected fromthe group conprising

Ina @&ncggsgﬁptqu%@ng%f]%ﬁ%&m df ﬁg%.cmpommfgmbly a C5a

recep%ﬁ?@ﬁﬁéfr%@&gct@%gﬁ?nﬁ acng'z'ggﬂlgg%f&] t%htﬁéf{)lértlg aspect, of dthe present

invenfiom having tlyr ©llpworgntrucsirelg CH2Ph, CH2Ph(2-d),
CH2Ph( 3-Cl), CH2Ph(4-Cl), CH2Ph(2- F), CH2Ph(3-F),
CH2Ph(4-F), CH2i ndolyl, CH2thienyl, CH2benzot hi enyl

and
F
O V),
, whereby

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



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, Z1 is selected frBmthe group conprising
(CH2)NNH with n=1, 2, 3, 4, (CH2)30, CH2Ph(4-NH) and
B is ﬁl}&(ce@ fromethiedgroyp )cpmpmdmgSCHg(aom,i CHéryy2,pCH2@reteroapk), substituted

[ rese n it sel ected fromthe group
CH2(?:‘8Hp?’VL “lgstlgtt;c{lgp(bm@terpwyg fifth aspect of the

invention the problemis solved by a conmpound,
preferably a Coa receptor antagonist, whereby the
C1 ando@ cue andieiduallyeand indepéndgnidy iselected dronwither gtopp dlompdiging alkyl and

substiffe g “pRERE REFER el SRBBRL S Peh s RlFedy "

t he conpound and have the foll ow ng val ues:
dl=5.1f1. 0A 20 d2= 11.5i.0A d3=10.01.5A d4=6.91.5A A
D igngelectgde fromi vtmuagrqapanepmpr@elpen@élml,l y cxclpgliylo pHoi2(sycloalkyl),

A

het erocyclyl, aryl and heter oaryl B and D are
i_ndi vidual ly and i ndependently an aromatic or
E is s¢leqted Eamdhwoelp campesing GH ﬁysubﬁnwéir%ﬁ%mlh@d CH2(heteroaryl),
aromatic radical is aryl, and preferably the
het eroaromatic radical is heteroaryl. In an enbodi nent
F is stleated ftorarthe igooip comptisiyg atig/l,i GH2 e alitghtCH2GCHR SsMed CH2CH=CH2,

fromthe oup., C risj C3-.C6- al kyl )
CH-CE3 eyelew%Qﬁ%ﬂys%sﬂy&ﬁ%&@apktﬂ CH2thienyl,
nmet hyl thio-tert-butyl, indolyl, phenyl, naphtyl,
thi enyl, propenyl, propinyl, hydroxyphenyl, indolyl
71 is aeldctedrifday tieygrouB comprsing (CHA)MNI witthe gt.cB, 4, (CH2)30, (CH2)20,

0 LS S i tuted.phenyl. naphthyl,
crfi o, CRBREEYD SRR BB ol T anc
inidazolyl and Dis selected fromthe group
nmpri sing phenyl, naphth thienyl, thiazolyl,
Z3is pmcaﬁily preseff ang x%}]@mwsen( themitys selaeted; i dbegrgnp comprising CO and
5 Sixth aspect of the invention the problemis solved by
‘a conpound, preferably a Csa receptor antagonist,
having the follow ng structure:

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:

X1-X2is o)

X3 is Z1



21 , whereby A, B, C and D represent the C-al pha atons
in amno acids, amno acid anal ogs or am no acid
derivatives, dl, d2, d3 and d4 represent the distances
of AA B, Cand Din at |east bhe energetically
accessi ble conforner of the conpound and have the
follow ng values: dl = 3,9 0,5 Ad2 =3,9 0,5 Ad3 =
9,0 1,5 Ad4 = 9,0 1, DA whereby the am no acids
whose al pha-atonp are |[fepresented by A and C
i ndi vi dual Iy and \ i ndépendent|y have a hydr ophobi c
am no acid side ¢ n that conprises an al kyl -,
cycl oal kyl , yclbal kyl al kyl , heterocyclyl, aryl,

X4 isaryl al kyl , ﬁ%ﬁéﬂﬂaryl, het er oaryl al kyl or
met hylthio-tert-butyl group, whereby the am no acids
whose al pha-atons Qre represented by B and D
i ndi vidually and /i ndependently have an aromatic or
heteroaronaqu ino acid side chain that conprises an
aryl, arylalkyl \heteroaryl or heteroaryl al kyl group.
I n an enbodi nent e am no aci d whose al pha-atomis

XSiSrepresented by~%" is seletected fromthe group
conprising C3-C6-al kyl, nethylthioethyl, propenyl,
propi nyl, R5, nethyl,-R5 and ethyl- R5, whereby R5 is a
radical that is s cted fromthe group conprising
C5- C7-cycl oal kyl, \phenyl, substituted phenyl,
hydr oxyphenyl, ind i m dazol yl, naphtyl and

x6ist hienyl; th ' aci&zmhose al pha-atomis
represented by B, is selected fromthe group
conprising R5, nethyl- nd et hyl -R5, whereby R5 is
a radical that is selec fromthe group conprising
phenyl , substituted nyl, naphtyl, thienyl,
benzot hi enyl , hydrfpxypNenyl, indolyl and i m dazolyl;

. 22 the am no acid osepal pha-atomis represented by
and X@isi s selected fr®mthe group conprising C3- C6-al kyl,
R5, nmethyl-R5 and ethyl-R5, whereby R5 is a radica
that is selected fromthe group conprising
C5- C7-cycl oal kyl, phenyl, 1-nmethyl -phenyl,

In an ZmB5dimént SRS ¥(ldrth3a_sgg:3c'i Wis BB ol e group comprising H, NH2, NHEt,
NHAc, OH,

B is selected from the group comprising CH2Ph, CH2Ph(4-F), CH(Ph)2, CH2thienyl,
CH2naphtyl, phenyl, Ph(4-F) and thienyl,

C1 is selected from the group comprising H and methyl, C2 is selected from the group
comprising methyl and CH2OH, 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,



S-tBu; and the ami no acid whose al pha-atomis
represented by D, is selected fromthe group
conprising R5, nethyl-R5 and ethyl-R5, whereby R5 is
a radical, that is selected ft9mthe group conpri sing
phenyl, naphthyl, thienyl, thiazolyl, furanyl,
E is sejebtex fipmethyl grotlpﬂdoinphsmgOCIi{mi’}da(ZHBBlh(z Cly, GHSEM(G!ED CH2Ph(4-Cl),

aspe of the _invention ﬁ roblemis_sol ved ﬁ
CHERAES L SRR SR S Eb CHEBApIbr CHtbigaYh seH2benzothienyl and
CH2 g the follow ng structure: X -X2 X3 X4-X5 X6- X7

‘@gm%F whereby X1 is a radical having a nass of

about 1 300 and whereby X1 is preferably selected from

F is sebctod oot ths SR, computistyenisSHIRBEILS, (L2 MG, (CH2)2-iPr, CH2-iPr, i,

O OH-,
CH2- &%tg?g%m@%%w@ﬁ%@cﬁ '\&t)lzacc\';fh@ ﬁ%yclggxg% d) AR

|nd|V|duaIIy and |ndependently sel ected fromthe group

21 is SIRREL Froitné by doNrr Stn L RS EL R S, 2bs o (EHBY30, CH2Ph(4-NH)

andc§ym$¥hkﬁaﬁgnhgkprocyclyI aryIaIkyI substi t ut ed
aryl al kyl , aryl substltuted aryl, heteroaryl,

substltuted heteroaryl acyl, substituted acyl ,

23 is gbtk ?; g?{sléﬁ& %ﬁi dllf’?la i ﬁr%?eisﬂ ﬁd S ngq%ﬁ%(fm lfli/&grogp gomprlslng CO

andC}Hﬁlca| that mmcs the blologlcal bi ndi ng
characteristics of a phenylalanine unit, X3 and X4 are
i ndividually and i ndependently a spacer, whereby the
spacer is preferably selected fromthe group

T B N P T -

antagbnist, MgeeBY tHl doehipound hay the fsllowihg StBuchirea
cycl ohexyl al ani ne or honol eucine unit, 23 X6 is a

radi cal that mmcs t bi ol ogi cal bi ndi ng
characteristics of a[tAyptogHane yYBit, X7 is a radica

that m m cs the biol ogi tharacteristics of
a norl euci ne or phenyl ni ne it, X8 is a radical,
whereby the radical is/fg¢ptionall ¢fsent in structure
1, and if it is pres , 1t is ected fromthe
group conprising Hg4NH{, OH NH NH- Qal kyl , am no,
substituted am no, oxy, substAfuted al koxy,

hydr azi no, substitut hydr azi IHOOXY,
substituted am nooxyf/ al kyl7 _subst ted al kyl,
cycl oal kyl, substit yt/fed 8§Ikyl, het erocycl yl ,

substituted hetero .

D

whereby d1, 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+1.0A4A



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 for2@l a (I1) represent
chem cal bonds, whereby the chem cal bond is

d2 adilsi€udlAy and i ndependently selected fromthe group
conpri sing coval ent bonds, ionic bonds and

dreqodinasiAe bonds, whereby preferably the bond is a
chem cal bond and nore preferably the chem cal bond

dd4s 6 bosdAsel ected fromthe group conprising am de
bonds, disul fide bonds, ether bonds, thioether bonds,
oxi me bonds and ami notriazi ne bonds. In an enbodi nent
X1 is a radical having a mass of about 1-300, whereby
the radical is preferably sel ected fromthe group

A am%ggrrel Iglnv%tl.;qu @?Nﬁ_pen e%g;ﬁ%&@;ggq@c%vgﬁgﬁp@e hydrophobic

radici€sell RV GHThd %roﬁp g%xlhgﬁlﬁﬂgm %'Moalﬁﬁl ﬁfth%gyél&lo myi B heteroaryl;

group conprisin tuted’
cycl oal kyl, substituted cycl oal kyl, heterocyclyl
B and barei indivihall e tagd dndepeiydent]q raynl arematic ob StHetelmbe&dqu/ kadical, whereby

d X6 are IVId al | I ndependent .
prefeéﬁlyﬁg? ﬁ@nmcﬁ%fi aaﬂ ivaryh and prefer Wéh%ﬁet%rﬁaroawﬁp &gbigpl is heteroaryl.
thereof, X5 and X7 are |nd|V|duaIIy and i ndependently
In axfemrﬁggm gA ganrﬁe a?ﬁ 1d@ﬂle§gef Q%éﬁ%n%érsgnﬁel%@d YR the group
comprisitig v Ce@4-hikyhn @5+(’L‘fﬂejaﬁmllem IryethhldnbahyloWlngtgylthlo-tert-butyl indolyl,
- X- | re
phen@mfl@rtﬁmngl@rqunﬂpProawal |}§§W&1§W1 Sefipiyihdimidgzolyl

present, it |s a radlcal that is selected fromthe

B is %{egéégeﬁid? L) ar e | nB. J%ﬁ ﬁ"f%/ g}l( g?gbtgfégeﬁ?qnynh%p%?}yyl, thienyl,

benzakieryl! kytirbxyphreiylcindolgiliand mpmayngnd-l al kyl ,
substituted al kyl, cycloal kyl, substituted

cycl oal kyl , heter ocycl yl, subst ituted heterocycly
D ISaﬁﬁg)Fctect i thet @pugr wPMprigingr pagnyl., naphiimd i thighul thlazolyl furanyl,
l: substituted aryl al kyl,
hydrc&gélﬁ)gf lin 01 aa'h 18“3}5 St it ut ed

In a sixth aspect of the invention the problem is solved by a compound, preferably a C5a

receptor antagonist, having the following structure:

d4

d3




cycl oal kylal kyl; R2 is optionally present and if R2 is
present, it is a radical selected fromthe group
conprising >C=0, >C=S, >S02, >S=0 >C=NH, >C=N- CN,
>PQ(CH), >B(OH), >CH2, >CH2CQ1 >CHF and >CF2; R4 is a
radi cal, whereby the radical is selected fromthe

, whegbpup conprising H F, CH3, CF3, alkyl and
substituted al kyl; and the binding of structure (I111)
to the noieties X1 and X3, X4 and X6, X5 and X7, and

I : r . .
A, B, oD (s BhohE (ol RN RE I, A idipal ot or amino acid
derivatizvds,cal , whereby the radi cal conprises an aronatic
group and is selected fromthe group conprising aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
aryl al kyl, substituted arylal kyl, heteroaryl al kyl,
dl, d% 'd@ Shd by tr&ﬁ‘eseﬁ?ﬂh@ ldRadneb by B @Ky Doy PéaKNdm energetically accessible
substituted al kyl oxy-al kyl’,” al kyl oxy-cycl oal kyl,
confornessifithe asepouat lapd bxye thy &lisating values:
al kyl oxy- heterocyclyl, substituted
g%é&*i y-heterocyclyl, al kyl oxy-aryl, substituted
g éy-aryl, al kyl oxy- het eroaryl, substituted
al kyl oxy- heteroaryl, alkylthio-alkyl, substituted
d2==??5¥i§ﬁj°'alky|’ alkylthio-cycloalkyl and substituted
kyl'thi o-cycl oal kyl; and 25 for X5 and for X7
i ndi vidual ly and i ndependently R3 is a radical,
d3 =aberieh)k the radical conprises an aliphatic or
aromatic group and preferably is selected fromthe
roup conprising al kyl, substituted al kyl,
d4 = 58 éﬂd%ﬁk substituted cycloal kyl, heterocyclyl,
substltuted het erocyclyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, arylal kyl,
whereby bt idmihe dtcﬂfsy\tvﬁd)déydlpha ﬂ@hl@ r@arry;brabdﬁydd, b Ub%htlt@lt Bdividually and
het er oar yl al kyl cl oal kyl al k substituted
1ndepg3¢€p@)é$g‘9q 5|h|y9;o,pho gtag}lra%?%lpwl 1n that semprisgsean alkyl-, cycloalkyl

S e —

groupal kyl oxy- cycl oal kyl , al kyl oxy- heterocyclyl,
substitut ed alkyloxy-heterocyclyl, al kyl oxy-aryl,
substituted al kyl oxy-aryl, al kyl oxy-heteroaryl,

whereby BE ianih€ Gcidd! WhdseXalp lﬁheitan@ Hry |reﬁn€§éﬁYédt by B @htﬂﬂ) 1nd1v1dually and
substituted aIkyIthlo al kyl , I 0-cycl oa

independsstly haxecan arorptie lof betclgo@rqmattcwmmo .acldnnéﬂham tlnemompnses an aryl,

n [ and R4. In an enbodi nent for

arylalg(ﬂél Hetécf%?%? éter%%ryﬁ]aq}aﬁ%r?ti}). and i ndependently R3 is
sel ected fromthe group conprising phenyl,
substituted phenyl , benzyl, substituted benzyl,

% 3{ yl net hyl
In an embo 1ment the amino ac1d whose alpha-atom is represented by A, is seletected from the

group comprising C3-C6-alkyl, methylthioethyl, propenyl, propinyl, RS, methyl-R5 and ethyl-
RS, 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-RS and ethyl-R5, whereby RS is a radical that is selected from the group comprising
phenyl, substituted phenyl, naphtyl, thienyl, benzothienyl, hydroxyphenyl, indolyl and

imidazolyl;



substituted 1, 1-di phenyl net hyl, napht hyl nmet hyl ,
substi tuted napht hyl net hyl, thienyl nethyl,
substituted thienyl nethyl, benzot hi enyl net hyl,
substituted benzot hi enyl nethy?2 i m dazol yl net hyl,
substituted i m dazol yl net hyl, indolyl nmethyl and
substituted indolylmethyl. In an enbodi ment for X5 and
for X7 individually and independently R3 is sel ected
the anpipg geidiyghosg alpha- aa%mrre@ieﬁfgﬂ 0305, i5isrippted Sioms thetgreucomprising C3-

C6-al% ]&g aﬁi{ghﬂ)ﬂ R&?&;?lgﬁxﬁdm@%?ﬁ V%)aﬂ' s%t%e cted from the group

compﬁ?ﬁngi'CSGQ%-lcydbklkyll;nphml,, l-mﬁdi}(b@lthI,ei-lmdthyl phehgt Btméteyl-phenyl and
gégLoalkylethyl, benzyl, substituted benzyl,

S- Bup yl ethyl, naphthyl nethyl, thienyl nethyl, propenyl,
propi nyl, nethylthioethyl, imdazolyl nethyl,
substituted imdazolylnethyl, indolylnethyl and

the anginb stidtwhose alphetatoph iﬂatepl;clsent&dﬂb)ab 'Esrsbbdtedﬂ"rmn tlfe groyp admprising RS,

merhyl 65, i EGELRY, SBREY ko3 SRRl b s elsflestirdt the'Broup comprising
pheny, qiasﬁmpl tl'flé&}g‘nthfbﬁolgf %Iﬂ@nﬂomrrbﬁmenﬂ ind6l1 aRdlinNGaZy1.

R2 are individual | y and i ndependently
selected fromthe group conpr|3|ng H, al kyl, aryl,
In a s%é%néﬁ%lﬁé(éaég og Cd Ba?rif}éx%téaénl; e e%r{)glaan e \{eﬁl mé?%:ﬁ%lfpoanc? preferably a C5a
recept@f)annag@nsigldvhngaﬁefoﬂowmg)mnmeyI , butanoyl, benzoyl,
fl uor omet hyl car bonyl , dlfluoronethylcarbonyl, phenyl ,
26 oxycarbonyl nethyl oxycar bonyl ,

phenyl - am n ] enyl -
sul fonyl, 2, d| oxo exaxwdro pyf 1 m n% @ﬁbonyl

and net hyl - sulfonyl In an enbodi nent of the seventh
, whebpect X1 and/or X4 conprise one or nore groups that

i mprove water solubility, whereby the water

solubility inproving group is selected fromthe group

X1 isco{%{cialeMnngnq{l]ags)s(y aggét { 3§6‘8‘R ] whe 5,%9 %ﬁan rgfer%gﬁ selected from the

grouppydmpiyshn@m CRISIGIO(Xy,l RS-IN‘(RG)-@Q}htHIS eab(ei;tR@-fS(IzheRS-N(RQ SO,-, RS-
i nvention the prohlemis solv

NR6 )y BONGH)Y S R8N ROLLHIBr gﬁt%o#ssmmﬁﬁb RS BQUD-, RS-CH=N-O-

fal | r
CH, é\ge r‘gﬁ%/g% iﬁsx%&&‘&a#ge Xe@g%%ﬁa% %%%rﬁ% a%t?8 gﬁé% from the group
compusing HheF s dyerixy, adbj_alct subistitulkeel pﬂlqd,erﬁyclo:al_hyhntsulpnmuacrﬂ cycloalkyl,

heteraggy Eopiteg, Breibeysiiln Gt T wbbBied, S3lalRimathe substituted ary,

heterdafAU Rub&itied Shéi&o@fy@' hBf, $AbRRGRHI Scy®Clatkoxy, alkoxyalkyl, substituted
azeti di ne- 2-carbonic acid, tetrahydroi soquinoliné-3-
alkoxyalkyl, aryloxyalkyl and substituted aryloxyalkyl

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,



car boxylic acid, tetrahydroi soquinoline-I|-carboxylic

aci d, octahydroi ndol e-2-carboxylic acid, 1-

aza- bi cycl o-[ 3. 3. 0] -oct ane- 2- car boxyl i ¢ aci d,

4- phenyl - pyrrolidine-2-carbox33ic acid, cis-Hyp and

trans- Hyp, and the non-cyclic amno acid is sel ected
X6 is htradicdl et grimigs thobiplogidahbinSitig, ch@dadteristiSof a tryptophane unit,

Cys(RCH2CH2CONH2) , Arg, Hyp( COCH20CH2CH2OCH2CH2OCH3) ,

Hyp( CONH CH2CH( OH) - CH2COH) and respective derivatives

. thereof and respective anal ogs thereof; and the ]

X7 is a gariead that imigsdhe biojagiqabbinding qhpractegisticsaf @nogleueine ar phenylalanine
bonds, whereby preferably the chem cal bond is
i ndi vidually and i ndependently sel ected fromthe group
conprising coval ent bonds, ionic bonds and
coor di nati ve bonds, whereby preferably the bond

. 2. a -
X8 is afadiealavhershy thegdical 18 opHeRaly: Bssent ithEryoailh and iRitas present, it is
i _ | . F IchSi i d . .
e 80 2 B AS HEAOR NI R OB DP A Shpicd amin
alkoxy xdubstitbed ddkanyd hpdrariots subsiitueedblgyttiazind, mnsinoayb eubstibrted aminooxy,

of , th ighth aspect qf ..fhe present .inventiqgn the :
alkyl, oot} EFBRER atbsn{pisa S TuBRa, 5N i Sted heterocyelyl,
heterJafﬂ,”}sJH@ﬁtu%doh'&el%Qﬂmrér?iaﬂg'l,psfu%ﬂitﬂ%d AVRAGP! drgl, 36bdituted aryl, amino

__azetidine-2-carboxylitC 27 acid,

acid, aminp apiddicoivatpand aimine add enalbgony| i ¢ aci d,

t et rahydr oi soqui nol i ne-1-carboxylic acid,

oct ahydr oi ndol e- 2- car boxyl i ¢ aci d, _ _
the cohnéctirglinky ¢l @-fomBlaQiD eepradeat eheimcalbonks,Cwietéh the chemical bond is
. .. 4-phenyl - pyrrolidine-2-carboxylic acid, Hyp, Ser, o
individyaily q@ﬁpdwgil@l@m@p@m}heagfgup\lc@mppﬁngl cayalemt bonds, ionic bonds
and c@o?@lﬂﬁﬁveoéonhg,e\?rlilé? rbﬁ%&x}‘ﬁw%ﬁﬁ €M heinisA!pbad a{?@'{ nfdre preferably the

conpound, preferably a Csa Treceptor antagoni st,
chemioalVbong i¢ & boddbdlenédfjomtthelgtoup @omjiriking amide bonds, disulfide bonds, ether

- - X2- - X3- - X4- - X5- - X6-- X7--X8 (1l) , whereby X 1-X2 and
bonds,Giogid, Pandiepi FRrbs B4 8P ARHEE M HoRE ne sevent b and

ei ght h aspect of the present invention and whereby X3

has the following structure: R1 XXR2 | R3 | Y
In an(¢rvbodimbey dyisxa irgdiG{lRugving aNmass of about 1-300, whereby the radical is

preferably selected from the group comprising R5, R5-CO-, R5-N(R6)-CO-, R5-O-CO-, R5-
SO;-, R5-N(R6)-C(NH)-, whereby preferably R5 and R6 are individually and independently
selected from the group comprising H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,

unit,

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.

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

structure:



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 vidually and i ndependent| 4 selected fromthe
group conprising H alkyl, substituted al kyl,

cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, arylakyl,

substituted aryl al kyl RdyctXat®iR2I kyl and substi tuted
cycl oal kylal kyl; R2 is opti¢nal|y present and if R2 is
present it is a radical sel ed fr the group
conprising >C=0, >C=S, >S02,  >PQ 7 >B(OH), >CH,
>CH2CO, >CHF and >CF2; R4 is a radical, whereby the
wherdb®di cal is selected fromthe group conprising H, F,
3, alkyl and substituted al kyl; 28 the binding of
structure (1V) to the noieties X2 and X4 preferably
Xis‘#@ﬁ?ng ﬁl ace via Rl and R2; R3 is a radical selected
the group conprising H, alkyl, substituted al kyl,
cycl oal kyl, substituted cycloal kyl, cycl oal kyl al kyl,
substltuted cycl oal kyl al kyl , heterocyclyl, substituted
R1 1shgttgnggx,@|r§ppnt s g}BZyg |pyqsgl|1tkyt| is %lggig/@q tth@telg selected from the group

compH E}g o Lﬁélgd%@laq)&@l]?ﬁl cfg;bzgvﬁﬁ#é s t| d ?1? %tekmdlwdually and

1ndepbmieatlpa€e}€ctedh ﬁ‘bﬁr ()55 )gk@iﬁ}tbmpﬂsibgtﬁ-ll latl@di substltuted alkyl cycloalkyl,
upst it ut ed aﬁxlmyﬁlkox yal

| kK C
Substlélt} eveleql Lé)?ll élPt@ st\/YLﬁugststPW b%lbttttuteé&ryl heteroaryl,
: dr t

substlgtatf.{# h%t?{/ ll,ky%yial X oégtl)gtkté%h sug&?ll X E?anlkylalkyl and substituted
cycloalyglatky¥sal kyl , car boxyal kyl, substituted carboxyal kyl ,

car boxam doal kyl, substituted carboxam doal kyl,

car boxyhydr azi noal kyl , urei doal kyl am noal kyl

substituted am noal kyl, guani di noal kyl and

R2 1ssd.pﬁsﬁallyulbxe§knguﬂdlﬁm Qﬁﬂ)ﬂéydnit itfid & rddidal e¢ledted/ fibfehe Froup comprising
i f present is aradical that is selected from

the
>C= %P&rps corRer PSRy >H4=NH. N rEN-ON R QEHR D), (kD) >CHa, >CH2(30 >CHF
and >@ﬁ CO-N(YB2) (YB3), -N(YB 1)-C(N- YB2)-N(YB3)(YB4),
YB 1) (YB2), -N(YB1)-S02-YB2, O YBl, S YB 1, -CO YB
CON(YB 1) (YB2) and - C=N- o YB1, whereby YB 1,

v re indivi and |nde ende t
R4 is dapictlo BB e 8 w@lﬂaagleets STUD SITERE tkﬂ;ﬁs, CF3, alkyl

and S%Eﬁﬁédﬂkﬁd al kyl, cycl oal kyl, subst ituted cycl oal kyl,
het erocyc substltuted heterocyclyl aryl,

substituted aryI het er oaryl , substi t ut ed het er oaryl ,
R TR R O LA 4. o X
X8 pref tkpeplacdVAaiRd adRi cal having the structure
-(CH2)mY (M)

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-cycloalky! and substituted alkylthio-cycloalkyl; and



or 4CH2)m C6H4-Y (VII11) ist , whereby msl,2, 30r4; Y
is N(R3b) (R3c) or -N(YB1)-C(N YB2)-NYB3)(YB4),
whereby R3b, R3c, YB1l, YB2, YB3 and YB4 are
i ndi vidual ly and i ndependent| 5sel ected fromthe group
conprising H, CN and alkyl. 29 In an enbodi nent of
for X5 agd for X hirritvieedllyaandiindepeadendly REXis e £I0 whakBy thlradical comprises
noi eties of the conpound, whereby the noieties of the
an aliphalio @R remetiG genup; ddapreferably is felosteddBom the sgrpup tcemprising alkyl,
substith LB, ERHRE WGt ByclGuikyl, BhgrocHisl 308kt heffrocyelyl, any
substitstedg avfl? detbrods@l, |sabstivutedbdebiterearyl, of arylatkyhi nidbstituted arylalkyl,

heterFL Aty o subHEd, SRt sl HRIAUBLC  sisvisd | Shcloalkylaly,

! . . i AN AT O _
hetercél:"g?@?tﬁé)gl %B&hhﬁa ﬁgtefo%yaglr?lpﬂ&, }émd“%ﬁ,eﬂg?’l’ subifid2 Gl loxy-alkyl,

fromthe group’c i'sin al ani ne,
alkyloxyr ¢yetoatkyl,pheubstititethi mtkyl@eykdyetraticybhe alklyhixgdietszocyclyl, substituted

4-f ] yor o- nyl al ani ne, .2-.chl oro-phenyl al anj ne, 3- .
alkylwrlaﬁgo 9&1:2)'{1; p%yﬁpfp/ﬁgy, , aql@ﬂi}%qcﬁglgﬁlg)ﬁ% laflll%pdé)’xy-heteroaryl, substituted
alkyldxyQiRedtbryRl ailikyithio-gtkyl)i Qubdmlddi AfkyltBro-dIky1e NYIkPIRBLYBloalkyl and

3,°3-di phényl al"ani ne, "tyrosi ne, tryptophane, histidine
substijuted plkgltkiotdyoloalket.i vati ves thereof; or X2 and X1

toget her are PhCH2CH2CO- or PhCH2-; X6 is a derivative

of an am no acid selected fromthe group conprising

trypt ophane, phenyl al ani ne, tyrosine, histidine,

In an tmbaginient atiaginrmbeusing REany Rl ani ne,

2- am noi ndane- 2- carboxylic acid, 2-thienylal anine,

3-thi enyl al ani ne, 2-fl uoro-phenyl al ani ne, 3-fl uoro-

i bPS 4 iRlGENAl ' is sel
In anfHRRABLRIERA S RO AR B DRspendenty 3 ig selected from the
group comprising phenyl, substituted phenyl, benzyl, substituted benzyl, 1,1-diphenylmethyl,

substituted 1,1-diphenylmethyl, naphthylmethyl, substituted naphthylmethyl, thienylmethyl,
substituted thienylmethyl, benzothienylmethyl, substituted benzothienylmethyl,
imidazolylmethyl, substituted imidazolylmethyl, indolylmethyl and substituted 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-cyc2@hexyl al ani ne,
D- honol euci ne, D-cysteine(tBu), D cysteine(iPr),
oxycavbdrghly dnethyleonyeadonigly bphariyl-amaricartbonyl, methyl-aminocarbonyl, phenyl-

enyl al anine and respectiv derivatives
Sulform#e’fé foxogi?aal@@y cpyTmidinesdrcaihenyl andgnethyl-sbory. aci d
sel ected fromthe group conprising norvaline,
norl euci ne, hono-I| euci ne, | eucine, isoleucine,

In an embbdieentyithe seventhcaspec Xiednityr X £ysgriseefEi} more groups that improve
telne Pr), t hi oni n al lyl gl yci ne,

water Sy et e, Boter SR | HEResine B bum s srispishfrm the group

compﬂﬁﬁ@%ﬁi‘r@{y N&to,! é’d’r@oﬂaﬁﬁdo tERBYL %@@n&rbﬁhﬁy dinflfd, substituted amino,

1- napht yl al ani ne, 2-thi enyl al ani né, I'enyl al'ani ne
guaniding, wsb@amiwﬂbwadlvatlves thereof. In an enbodi nent
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 from
the group conprising al pha-am no-glycine,
In a éihthaaspedteofdihaihvenpion the preblétiiig soRed)by alcphpogad)ieferably a C5a
di am nohut angi c_aci d (.Dab orni t hine, |ysine,
recepiop Apagnstehavingthg N#mmgz §o- 3- ( 4-
pi peridinyl)propionic acid and

2-am no- 3- ( 3- plperld opioni c acid, and the am no
acid is derXdat )le—%-é(ﬁ€X6aTX7+)(8&(n)ent h

aspect of the invention the problemis solved by a
ound, preferably a C5a receptor antagonist,
Whembéfﬂé}ﬁ@l gndoX 5 3% axst defined dre veqordance veithethaisaventla ggpset of the present
mvenhawambwhvtreby ollowing structure: C2 0 E O, whereby NH
(M), ODOF Ais selected fromthe group conpri sing
H, NH2, NHal kyl, Nal kyl 2, NHacyl, substituted NHacyl
and OH, ClL NH G

X4 is a cyclic or a non-cyclic amino acid, whereby the cyclic amino acid is selected from the
group comprising proline, pipecolic acid, azetidine-2-carbonic acid, tetrahydroisoquinoline-3-
carboxylic 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, 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,OCHj;), 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



---lyNH NH | Y'" Bis selected fromthe group
conprising CH2(aryl), CH(aryl)2, CH2(heteroaryl) and
substituted CH2(aryl), 31 C1 and C2 are individually
and i ndependently selected frzZmthe group conprising
al kyl and substituted al kyl, whereby optionally a
acid, b@éiﬁh?@ﬁld@th@ﬁlﬁﬁiﬁ-cﬁ&bww ﬁl:ldan@etﬁﬁrd@sbémﬁ@ln%:l-%Qrboxyhc acid,

o e e okl D bons ais. -t

pyrro@:iﬁ?-%c%l-@@hc EC ?’islt{f}fesgptéag(é ‘PQ%JSQ%&%E%‘? ﬁet er%ar y%?g

Fis selected fromthe group conprising al kyl,

S-al k CH2CH2- S- e CiH=CH2, CCH,
In a éi;?% aw@ﬁ'yp t@wﬁem%%procgfwmg%@gwwpmd: preferably a C5a
tfg:lgﬁ I whereby R3 is sel ected
rocep rorrt?%(ﬁg%glgaou cl:“c'z)%rr(f)lhsv‘éllnggr ,turgi kyl, arylalkyl, and Y
is optionally present, and if Y is present, Yis
sel ected fromthe group conprising H  N(YB 1) (YB2),

Wi Hok AR 2 Aer A KBS~ eE-2XB g ar o
i ndi vi dual ly and i ndependent l'y selected fromthe group
whe%cegp‘ﬁfll )Q(b 4 5&4 %Qllalaenéjetta nteg ¥n Y Ec%ilgep ngnﬁ:ll %@nﬁg § %ﬁkﬁj aspect of the

present] {ﬂve@%f)gagcg%gsrt BH fromthe group conprising H ORl and
NR1R2, whereby R1 and R2 are individually and
I ndependently selected fromthe group conprising H,

X3 hRldY ollofing struted.0al kyl and —aryl al kyl .

R 1—)|(— R2
I|?3
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 >O, 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, CF;, alkyl and
substituted alkyl;



In an enbodi nent of the tenth aspect A is selected
fromthe group conprising H NH2, NHEt, NHAc, OH, B
is selected fromthe group conprising CH2Ph,
CH2Ph(4-F), CH(Ph)2, CH2thier38 and CH2naphtyl, 32 C
is selected fromthe group conprising H and nethyl, C2
the bihding 61 sticade (V)b theamgieteX2 andriyi peefogblyetaked plagedvia R1 and R2;
CH2OH, or if C1 and C2 are connected by a bond, the
thus resulting structure is selected fromthe group

R3 1s k(‘%_é%gﬁédcﬁ% | g € g{ogglzg gn 1sm|é ﬁ;%léiloggﬁjsggu&%dr alky}fgcycloalkyl

substifutCidyclBalkyICHRicknlk ytatkylp h&bﬂslituted}d'@@mll@l&k}}ll heterocyclyl, substituted

| oh
heter&%mﬁs)gyefﬁ%@le s 'é( d%g?ﬁr?q?@zy&?mp aeﬁnﬂmsgr%i aryl, arylalkyl,
et P h
substl%_%'%h ??'I%Z'?E C%Eﬁ%%wk%%ﬁ% ) ; [}:l)%? @fe)r?arylalkyl substituted
hetero@idalkyle n@d)’l Salitituted tdeiykh ny&owﬂkleHﬂhﬂphtbg{I alkExyaﬂ(yl aryloxyalkyl,

substi?%igc;t ffke'[gqgl}g &pﬁxﬂp r| SI n&&%ﬁ& E}(droxyalkyl substituted

hydro%ﬂ{l}z %a%xyﬁﬁ?ﬁ%nu@ %o ¥C|cﬁfb%3%hld03ﬁ(yl S substituted

whereéby R3 is selected from't group

carbownqdoallsyln gcaﬂm(yhydna@malkylcrm)esioal(km—mnoahﬂl Grubsi@ipted, aminoalkyl,

nd.,Y s .se ted fr group conprising NH2, NHEt,
guam%tlﬁlsqélanﬁ R"-f-%@(t ﬂ-é] %ﬁqulHN and Gis selected from

the group conprising NH2, NHWe, OH, and H The

i ndi vi dual noieties of these enbodi nents of the

Y is opyippadlineresent andiifryesent israradicak that is selgetad: fremn the group comprising H,
t in f I i nk

NOBRROIE ! | OB CINEANBR g PR LB N(YBI(YBA)

-N(YIB h(¥BR), eN(EB 1 pSOs-0BA ICR YB1L B-¥B1 f-@0-0E, -GO-NY BE)(BB2) and -C=N-

O-YBI, wﬁgre{)y Y%ZI %2 YB3 and YB4 are individually and independently selected from the

group comprising H, CN, NO,, 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

—(CH)m-Y (VID)

or

—(CH2)m-CeHs-Y (VIID) ist

, Whereby

mis1,2,3or4,

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.



CL '"NX4is X5is X6is X7 is and X8 is G In an
enbodi nent of any of the first to the tenth aspect of
the present invention the conpound is one of the
foll ow ng conmpounds: No. Conpozthd

1Ac- Phe-[ Om Pr o- cha- Tr p- Phe]

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

3HOCH? CHO—%E4 C=N- O CHZ- CO-,Phe- [ Or n- Pro-cha-Tr N e
In an4§(nh1p§§r(nfe@§ Al Hheonity aspsst @ B8 1§([formed between each 1 two m!netles of the

compéfﬂgf_} gﬁgp‘g[b%(qﬁé %%t%&%%ﬁwd&%ﬁllycﬁg independently selected

from fhegrédpedomprising YB1, YB2, YB3 and YB4.
6Ac- Phe- [ Om Hyp( CONH CH2CH( OH) - CH( OH) - cha- Trp- N €]
20Ac- Phe-[ Orn- Pro-cha- Tr p- Ecr]
I &%sd Ride SN Rirh &dpRct kh®ribb &l formed using YB2 and YB3,
nan Ac- 1Phe [ Omt Pro- %?fgcTr prl%t] ormec Using an
31Ac Phe-[ O n- Pro-cha- Tr p- Nva]

Phe- Pro- cha- Tt p- Hi e]

In an §RGGRE ofc BoSh EREY B Eat |
-NH, 34Ac- Phe- [ Om Pr o- cha- Tr p- Ebd]
35Ac- Phe- [ Om Pr o- cha- Tr p- Eag]

N
W H_</N

In an embodiment of any of the seventh to the ninth aspect of the present invention X2 is a

(1X).

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;,

X35 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



36Ac- Phe- [ Orn- Pro-cha- Tr p- Pnf ]
37Ac- Phe-[ Orn-Pro-cha-Trp- 2N ]
38Ac- Phe- [ Om Pro- cha- Tr p- Thi ]
41Ph- CH2- CH2- CO- [ Orn- Pro-cha- 30 p- Nl €]
42H Phe- [ Om Pro-cha- Trp- N €]
X7 is4B derivayive iBian|[aXine Rtid- ehwatedrffolitRd group comprising norvaline, norleucine,
44H Phe- [ Qm Ser - cha- Trp- Nl €]
homosleuginglsueing, Fspb:ugmg,_ Ta]ﬁlqp@/sw cysteine(Me), cysteine(Et), cysteine(Pr),

meth@é@c Phgﬂggll}' I Cﬂgc_)}grg}:lg ISI-HEIIHZ cyclohexylglycine,  cyclohexylalanine,

phenyidldninEh etyt¥sind)r aryplaphBhe - Glistidid 1-naphtylalanine, 2-thienylalanine, 3-
c- Phe- O n- PJ cha- Tr p- Phe- NH2
thienylgBineripd [ROPSFLIE GSBHAVES fheRios]
57Ph- CHZ- [ Or n- Pr o- cha- Tr p- Phe]
58Ac- Phe- [ Om Pro-cha- Tr p- 1N ]
In anmﬂh)dﬁhl( 1Ok -aByiH Al [se}mtlptmﬂlchanthrqspedt@]f the present invention X3 is an

amm%fg@ cg-ﬁ@agzehn oglrag aglﬂg é%@ ﬁﬂ-g: %the amino acid is selected from the group

compﬁ%@ Bﬁﬂla%ﬁngfg{ycﬁ{éa Il'i)ﬁa-gé{'a-d}lﬂﬁmoproplomc acid (Dap), alpha-gamma-
Ac- Phe- O n- Pro-cha- Tr p- Ch

dlammglmianqw @id - [Dab)c hgmghlaepﬂysmﬁz homolysine, Phe(4-NH2), 2-amino-3-(4-

plpergéﬁ/ p-ggﬂ):éorg;]g vl %gw}boa%gg H%myl)proplonlc acid, and the amino acid is

deriv&tB at b sidechaidl 0- cha- Tr p- Phe- NH2
70Phe- CH CH2- CO- Or n- Pr o- cha- Tr p- Phe- NH2
71Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2

In a %ﬁgagﬁgt gltliz %\%Eﬁ‘orét i Eﬁb@:i %EEI’VE? by a compound, preferably a C5a

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

Nrﬁ%k{%

VD,

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 CHy(aryl), CH(aryl);, CHy(heteroaryl) and substituted
CHZ(aryl)s



74H Phe- Or n- Pr o- cha- Tr p- Phe- NH2
75H Me- Phe- Or n- Pr o- cha- Tr p- Phe- NH2
76Bu- NH- CO- Phe- Or n- Pr o- cha- 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
Cl1 anfO@R- di’h@ndilllﬂuﬂl)aammdé endehtty Nfacted from the group comprising alkyl and

P ha- Tr p- Thi
substigg%gal %rgb)grggn ; yp{ﬁ%nﬁﬁlgn R:;_%)rmed between C1 and C2,

82Ac- Phe- O n( Ac) - Pro- cha- Tr p- Phe- NH2
83Ac- Phe- Or n- Aze- cha- Tr p- Phe- NH2
184Avelel@t¢d TfrpmPr thec hgroupp- Pompfikidg alkyl, cycloalkyl, CHa(cycloalkyl),

S

87Ac- Phe- Lys- Pro- cha Tr p- Phe- NH2
88Ac- Phe- Ar g- Pro- cha- Tr p- Phe- NH2
E is sgeoied Rhm-tid groRpeonipasing §-Hlay NHibstituted CHz(aryl) and CH(heteroaryl),
92Ac- Phe- Om Pi p- cha- Tr p- Phe- NH2
93Ac- Phe- Or n- Hyp- cha- Tr p- Phe- NH2

F is s&édAed Blogr ﬁﬂ'ergr&!iﬁc&ﬁﬁhs-ﬁﬁ alkgl dﬂlﬁs-alkyl CH,CH,-S-Me, CH,CH=CH,, CH-
95Ac- Phe- Or n- Aze- cha- Bt a- P

CCH,%dqbe)s@CH&wcl@lwm;eCHthn @ﬂhnmll\ﬁﬁlzthlenyl and
99Ac- Phe- Or n- Aze-cha- Pf f - Phe- NH2 36
100Ac- Phe- Or n- Aze- cha- Mcf - Phe- NH2

72 is LRBAY -, RiteerdBynR A4 sedected fiamBha gt ddrdzprising H, alkyl, arylalkyl, and Y is
102Ac- Ebw O n- Pr o- cha- Tr p- Phe- NH2

optionahiy Apresent. and- Hr & dh aPresgit.PiYe-ifHgelected from the group comprising H,

ARG vt Rl ) MR G R Ol

/N] N

, 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.

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),;, CHjthienyl and
CHjnaphtyl,



1063PP- Or n- Aze- cha- Bt a- Phe- NH2
107Ac- Phe- Orn-Ti c- cha- Tr p- Phe- NH2
108Ac- Phe- Or n- Ser - cha- Tr p- Phe- NH2
109Ac- Phe- Or n- Pr o- chg- Tr p- Phe32NH2
110Ac- Phe- Or n- Pr o- hch- Tr p- Phe- NH2
111Ac- Phe- Or n- Pr o- cha- Tr p- Phg- NH2
112Ac- Phe- Bt a- Aze- cha- Bt a- Phe- NH2
Cl is) selpgtedprfeon the prouR: kamprisinghld- agd> methyl, C2 is selected from the group

compljll%lgé(fnégﬁ}q agnrtfﬁa(g Cﬁgpﬂf:— ﬁﬁg ?Id’(_jlil'e connected by a bond, the thus resulting

structitrk7 Ac - delheetedr rfrdser theh agrd’ugo doneprisiig —(CHj)-, —(CHy)3-, —(CH)4- and -
- Phe- Or n- Pr o- chg- Tr p- Phe- OH
CH2C]1‘&§%CQE- 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- Phe- NH2
D is el2éted Hnan Athg - @oup chmpBsmgPOELSHZPr, CH,iPr, cyclohexyl, CHacyclohexyl,

CHCHgonatgl EE ARGkt S B 5-17r

125Ac- Eby- Or n- Pr o- cha- Bt a- Phe- NH2
126Ac- Phg- O n- Pr o- cha- Bt a- Phe- NH2
E is schepesl from- thef gronp compriBing- &1 RsCH,Ph(2-Cl), CH2Ph(3-Cl), CH2Ph(4-Cl),

CHZP%@%%;[\L&%E@@: O@Eﬁgﬁgﬁamﬁr—?‘gﬁ& R@{zthlenyl, CHjbenzothienyl and

CHndpft(l; CO- CH2- NH- CO- ) - Phe- Or n- Pr o- cha- Bt a- Phe- NH2
132Ac- Phe- Or n- Pr o- hch- Tr p- Phe- CH
133(- CO CH2- CH2- CO ) - Phe- Or n- Pr o- cha- Bt a- Phe- NH2

F is S%‘ﬁég@*‘ff@@{kg(@r%&ﬁ@é SHAEICHC (4B, E1,, (CHy)iPr, CHaiPr, iPr, CHy-

S-Et, CH,CH,-S-Me, CH,CH=CH,, CH,-CCH and cyclohexyl,

Z2 is -R3-Y-, whereby R3 is selected from the group comprising CHj, (CHz),, (CH3)3, (CHy)4
and CH,-C¢H,, and Y is selected from the group comprising NH,, NHEt, N(Et),,

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-X2 is O



136Ac- d y- Phe- O n- Aze- cha- Bt a- Phe- NH2
137Ac- Ar g- Phe- Or n- Aze- cha- Bt a- Phe- NH2
138Ac- Hi s- Phe- Or n- Aze- cha- Bt a- Phe- NH2
139Ac- Ser - Phe- Or n- Aze- cha- Bt a33Phe- NH2
140Ac- &uf - Phe- Or n- Aze- cha- Bt a- Phe- NH2
141Ac- Dab- Phe- Or n- Aze- cha- Bt a- Phe- NH2
142FH2NHEO Phe<Or n- Pr o- cha- Bt a- Phe- NH2
Pr o- cha- Tr p- Phe- NH2
O n- Hyp- cha-Trp- N €]
. 1453PP- [ p- cha- Tr p- Nl e]
X31is146Ac- Phe- n- Pro- cha- Trp- Tyr]
147Ac- Phe-[ Om Pro-onf-Trp-N €]
149Ac- Phe- O @2Pr o- hl e- Bt a- Phe- NH2
150Ac- Phe- Ar gf CH2- CH2) - Pr o- cha- Bt a- Phe- NH2
151Ac- Ak- Phel O n- Aze- cha- Bt a- Phe- NH2
152Ac- Ar e- cha- Bt a- Phe- NH2
153Ac-Cit- Aze- cha- Bt a- Phe- NH2
. 154Ac-d y- Phe- O it Aze- cha- Bt a- Phe- NH2
X4is155Ac- G y- Phe- O & Aze- chg- Bt a- Phe- NH2
156Ac- d y- Phe- Or n- Aze- hch- Bt a- Phe- NH2
157Ac- d y- Thi @ n- Aze- cha- Bt a- Phe- NH2
158Ac- H s- Phe-|¢x n- Aze- cha- Bt a- Phe- NH2
159Ac- hypy Phe- Aze- cha- Bt a- Phe- NH2
160Ac- Lys - Orn- Aze- cha- Bt a- Phe- NH2
161Ac- M f - Qr n- Pr o- cha- Bt a- Phe- NH2
162Ac- M f - Pr o- hl e- Bt a- Phe- NH2
X5is163Ac- M f- B n-Pro-hl e- Mef - M f - NH2
164Ac- My- O n- Pro- hl e- Pf f - Phe- NH2
165Ac- NVF-Ex n- Pr o- cha- Bt a- Phe- NH2

144Ac- Phe-

NH I
X6 is o)
O
NH l
X7 is 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-[Orn-Pro-cha-Trp-Phe]
2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe]




166Ac- O f - O n- Pro- cha- Bt a- Phe- NH2

167Ac- O f - Om Pr o- hl e- Bt a- Phe- NH2

168Ac- O n- Phe- Or n- Aze- cha- Bt a- Phe- NH2 38
169Ac- Pf f - O n- Pr o- cha- Bt a- Phe3{\H2

170Ac- Pff - Or n- Pro- hl e- Bt a- Phe- NH2

17 1A EHLCRIOH RLE=NI®O0VbLC GiPeNO#n- Pro-cha-Trp-
172Ac- Phe-[ Cys- Pr o- cha- Bt a- Phe- Cys] -
17 ;AHC]Dhe [ O n-Asn-cha-Trp-N e]

172 || A :
174 PE%'EO%OH‘M: g ;N Ek N2 %cetam1do-1-methyl-

176 Atuckfsryl O n- HyA- cha- Tr p- Phe]
177Ac-Phe- I Orn-Hypn-hl e- Bt a- Phel

178 Axe-PheeQror Ry R GHO Gk CHAQH.CHOCH;)-cha-
17C)ﬁ<}_pﬁ}§]—[0n Hyp- hl e- Pff- Nl e]
18( [ O Hyp- hl e- Pf f - Phe]

181A¢-Ple @Mmmomcm@mw) -CH,0H)-cha-Trp-
182Ac- Phe- [ Om Hyp- Mhf - Trp- Nl €]
183AHelhe- [ O n- Hyp- Mf - Tr p- Phe]

20

TS A B B B R THETHE phel

28

186%%{@1&?}0%@- pNIEf T - N €]
187Ac-Phe- I Orn-Pro-cha-Pff - thl

29

188 Axe- ?imst(?mrpr@acml\’htb 1N ]

31

ToOAL PREL B OB B IRA Y o On g]

32

19:%%{@Mr8rdhaqhﬁ-mép Ecr]

193Ac-Phe- I Orn-Pro Tr p- Ipu]

33

194 Axc-Phge[Qror Rromha-Tepafl p- nl e]

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-[Orn-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-Orn-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-Orn-Pip-cha-Trp-Phe-NH;

56

Ph-CH;-[Orn-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-[Orn-Pro-cha-Trp-Nle]

61

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




195Ac- Phe-[ O n- Pr o- cha- Tr p- Phe]
196Ac- Phe-[ Orn-Pro-hl e-Bta-N e]
197Ac- Phe-[ O n- Pr o- hl e- Bt a- Phe]
198Ac- Phe- [ Orn- Pro- hl e- Pf f - Ph2§
199Ac- Phe-[ Omt Pro- hl e- Tr p- Nl €]

62

200 Age- Pl Ot oSetia-BrasPhec INHN €]

201 Ac-Phe- r(')'n.Qpr-r‘hn Tro-N p'l

64

202 - E?%OF@W'Q&‘TW'%N NB2N e] 39

la¥a¥a

65

204 A PREOLORITS I LG DRI o]

66

205 Age- Phico trA Be-Eh4BedIBhelNPE N €]
208Ac- Phe- Al a- Pro-cha- Bt a- Phe- NH2

67

207 Ae- "ﬁhie0m~§ipmf@ Bﬂaé’hBtl‘éHPhe NH2

laVal

68

209 A RGO P LPCEB AFpho- N

69

210Me,tPR-Otr-PRE &raCp-PHeaNHR € - NH2
211Ac-Phe-Cit-Prao-hl e- Bt a- Phe- NH?

70

213 R&la-lﬁlibcﬁztc@@mlﬂﬂre xb@chrPlPéeM

71

213Ac—FPhe—bab—Aze—¢ he—NH2
o1 A B GArTR BeTB T AT N2

72

2 TH A PReoRaPrFei: THANELCHEE
216Ac- Phe- Dap-Pro-cha-Bt a-

73

217 Alc- P OFie- AzPrcha-Sit NBE- @meelim

210 A~

74

LA PO R0R GhEP e Ghpho. N

75

2 ZQ AL M Phe-On-Prickd - - NHZ
221Ac- Phe- Fco- Procc afpg)lzfgﬁlz-w

76

222 Ap-RheCOeltherDm-BivactB: BrpHithe-INH2

77

Ac-Thi-Orn-Pro-cha-Trp-Phe-NH,

78

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

79

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

80

Ac-Phe-Orn-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-GIn-Pro-cha-Trp-Phe-NH,

92

Ac-Phe-Orn-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-S0,-Phe-Orn-Aze-cha-Bta-Phe-NH,

99

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




223Ac- Phe- Fcp- Aze- cha- Bt a- Phe- NH2
224Ac- Phe- Ff a- Aze- cha- Bt a- Phe- NH2
225Ac- Phe- Ff a- Pr o- cha- Bt a- Phe- NH2
226Ac- Phe- Ff a- Pr o- hl e- Bt a- Phe3d\H2
227Ac- Phe- G23- Pr o- cha- Bt a- Phe- NH2

100 228 Aa-Peofa AzEcha-Mid-FReaNIPpe- NH2
229Ac- Phe- Har - Aze- cha- Bt a- Phe- NH2

101 2304

23
102 53%

103 233%% IE'OEBh@ pPHeLNE Phe- NH2
234 Ac- Phe- n-Aze- hl e- Bt a- Phe- NH?

104 235 Ae-RheeA@-Rrocphp-EmaPIRt N HPhe - NH2 40

105 ST AC-RREO G RO DRSS Fbho. N2

106 238APPRIR- A¥dcHalBraCPle-¥Ha - Phe- NH2
239Ac- Phe- Or n- @6-cha- Bt a- Phe- NH2

107 24()%MQ-WM-BDQYEEMHPhe NH2

2 IT U =49 FIIC Idll_lg
108 543 Xtc O e e ho. N

109 244 REOM-Pro-8ify- thapel RHE Ne - NH2
24zAc Pwe Qrn-Hyp- hlﬁ)gPBta he- NH2

110 245 Ae-PlieeO@r-Rro-qh-FipeRlet NHph e - NH?

i EZ%%%HI% EReo SPbne. o

112 24 EB{aUA 78-ShaCBaA-BRI-NHh e- NHZ
24<Ac P1e On Pro-cha-Bta-1 N -NH2

113 25(Pm-lﬁtaeTm=Pthm-Bihd’hBﬂ‘ﬂ{Bhf NH2

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

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

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

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

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,
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o RS BT o o oo o o be”

gan damage

357

or of an organ to be
PRSEH rBH pLEha dinent of the twelvih
rteenth asnect
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and
e

358

iHeRhee@rnikiyp- clbgﬂfdefr] the prevention or tre

at nent of

359

e S m i pcth T3n-NIe]

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-[Orn-Hyp-hle-Pff-Leu]

365

H-Phe-[Orn-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

47 In a still further aspect the present inve
related to a nethod for the treatnent of pati
wher eby the nmethod conprises the adm nistrati
or several of the conpounds a#tording to the
invention. The treatnent may be a treatnent i
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t—

370
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tolthe present invention. The patient to be t
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375

t h¢HpeHe-fOth-Pro<ha PpEPhednt i n of such treatnen

futther nreferred_enmbodinent the patient is_s
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iIf fering

376

f r oHrPheri©OrafPre{sha-dpv8elnent i oned di seases for
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393 48| Tmg-Phe-[Orn-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.



The conpounds which are disclosed in the present
invention were tested in a primary assay for their

| C50 values in a functional assay system Preferably
al | conpounds, peptides and 4fepti dom netics are
regarded to have noteworthy inhibitory activity in the
sense of the present invention, that have an | C50

I fol th 00 nM t I t
In anygnbRUBERLBLIthG MR PRt Lihe eismuens b dised ffar the brevention and/or

treatnféﬁf'rBPHQgﬁdlﬂfm tags%cia&\ﬂeﬂhh Q:B?%Té?%&%cﬁ ©Rt4Ak/or where the inhibition of
ant agoni sts. Even nore preferably they are peptides

the comrplge@itisgsiern detds tsa rdtief ofithe spmptoiise | nvention i s based
on the surprising finding, that the conmpounds which
are used in accordance with the present invention as

In an &AbodiRERAPSLO theA W AAANAPES lﬂ%@%ﬁ@cﬁcﬁﬂedﬂ N NAELWFHr the prevention and/or
C-termnal amno acid, amno acid derivative or am no

treatmeeot df anancbgon Péete thalinlribifiop rodfthe £8dl regspion @hue caril combination with

oni ccor,di.ng.to th resent invention are the
other gt Teals 35§ REfecREe Sk Somm 1
1Ac- Phe- [ Or n- Pr o- cha- Tr p- Phe]
2Ac- Phe-[ Om Hyp- cha- Tr p- Phe]

In an ppydodimamad)the cralvth amectche meadition ranpfos -the sympiemsnjoche treated are

select@ﬁ@&f&%%’ﬁ@ n&ﬂ?sq@xt&h@k%ﬂw%ﬁ%%ﬁ%&aws trauma,

local mfflamhtapiond, shock and burn.
6Ac- Phe-[ O n- Hyp( CONH CH2CH( OH) - CH2COH) - cha- Trp- N €]
20Ac- Phe- [ Om Pro- cha- Tr p- Ecr ]

In an%@%dg‘g(gnt%og%g E?gl?gﬂgs:ﬂ'??tbmlﬁg%o]ndition is selected from the group comprising

rheunBilAd -aptheitip, GinkyRis- spodyITiisy -shicajdosis, systemic lupus erythematosus, multiple

scleroglgﬁcpsgﬁgsl:{ gs%)tgg équl](g l%e%mo%g};lc 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 pemphigoid, 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.



34Ac- Phe-[ Orn- Pro-cha- Tr p- Ebd] 49

35Ac- Phe- [ Orn- Pro- cha- Tr p- Eag]

36Ac- Phe- [ Orn- Pro-cha- Tr p- Pnf ]

37Ac- Phe- [ O n- Pro- cha- Tr p- 2Ni46

38Ac- Phe- [ Om Pro-cha- Tr p- Thi ]
In andéfbedihizntCid? - thE)- fwalvth Pispecththe Thanifkstdtions are selected from the group
compgggg g{agg%%{&ng r@g ergglg;r %%mﬁ}g quiig at the vessels, at the heart, at the lung, at

P
the klérgégfh,_ th‘?gl%[ Oeﬁ%rtﬁg gﬁs-[lro_‘-?mwsﬁﬂxal tract, at the spleen, at the skin, at the skeletal

systerb, ZPtheQy@phaiasyBrear, ahdunTﬁhp -thJd]
58Ac- Phe- [ Om Pro-cha- Tr p- 1N |
59Ph- CH( OH) - CH2- CO- [ Orn- Pro-cha- Tr p- N €]

In an ¢Ab6GintEaeof BRHNERIE E@e&r the INﬁfﬁﬂmmatory disease of vasulature is selected from
1453PP- [ Or n- Hyp- cha

the grovseamimisng @snulmsovashalgn'}epkagpr nd atherosclerosis.
147Ac- Phe-[ Om Pro- onf - Trp- N e]
172Ac- Phe-[ Cys- Pro- cha- Bt a- Phe- Cys] -

In a tHiftédNth BiiRcd Sthe ASRnGHRthE PRobibmlis solved by the use of at least one compound
174Ac- Phe- [ On Aze-cha-Trp-N e

according g arphef ofigst @ fhedhathpspechpithe present invention for the prevention and/or

suppo%t_fgﬁg{gﬁﬂg_ % n%%%r-tﬁ?e- fgg@gée?f a medicament for such purpose.

178Ac- Phe- [OmHyp hI e Mt - Phe]

Al Phe Pff-Ne
In an glgg%gl qqf:l éhlpﬁnth)ﬁmect of the present invention the medicament is
R
used dﬁ&é@»@%@a{,@&% dPmb k}gﬁpﬁmg Efgle

In an embodiment of the twelvth and thirteenth aspect of the present 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.



183Ac- Phe- [ Or n- Hyp- Mf - Tr p- Phe]
184Ac- Phe-[ Or n- NVD- cha- Tr p- N e]
185Ac- Phe-[ Or n- Pi p- hl e- Bt a- Phe]
186Ac- Phe- [ Orn- Pro- cha- Pff - N4
187Ac- Phe-[ Orn- Pro-cha- Pff-Phe] 50
In a stil schePlaspdcOtheRireseatimvditipnlibir¢lated to a method for the treatment of patients,

where% (5% e %cgagpgé%e% hgnp}nbst)@ﬁl@!l of one or several of the compounds according

to the}u@%ﬁﬁf @Rgnt%o Thggrgatgﬁgf %‘ag ‘bg%rl}eatment in the narrower sense, however, also

includt9 4 Areviehtivg (Deatfeot ardaa Jecpaddrg freatment. In an embodiment of the method the

treatnfgg}%ga E{ng;gtnie'@tnof,:i%’%1 ?cg?cggélﬁmog?y bypass) patients which are to be protected

against %7&?(%??1&1% ?yﬁhﬁctlﬂnebﬁﬁ ?rég\ﬂéﬁﬂlve administration of the inhibitors according

to thempmmmmpmn Pro-hl e-Trp-N e]
200Ac- Phe-[ Om Ser-cha- Trp- N e]

The p%@%ﬁgo Eﬁgr%ggr]:lgg{refgﬁgfy% giaﬁing%l, more preferably a domestic farming animal,

sports2adAel-dnd eef, @Ad Tust prleferabl a Husian being. In a preferred embodiment the patient
) 204Ac-Phe-[Om Tic-cha-Trp-N e i L .
is a patpgpin WE dyeatmgng Ia r@aﬁlqtg ed embodiment the patient is suffering from

one oéﬁéﬁp&{]i&eh@g% as y ef Q&llent of which the compounds according to the

preserd ireatioh @y $eruséd. e- Tr p NI e]

318Eby- Phe-[ Om Hyp- cha- Tr p- Phe]

319Et h- Phe-[ Om Pro-hl e- Pff- N e]

323Fai - Phe- [ Om Hyp- cha- Tr p- Phe]
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.



325Fbi - Phe- [ Om Pro-cha- Trp- N €]
326Fbn- Phe-[ Or n- Hyp- cha- Tr p- Phe]
327Fbn- Phe-[ Orn- Pro-cha- Trp- N €]
328Fbn- Phe-[ Or n- Pr o- cha- Tr p- Ni&]
330Fbo- Phe-[ O n- Pro-cha-Trp-N €]
The compbpis[viitiPa- difdostd Ain Mheepresent invention were tested in a primary assay for
332Fci - [ Phe- O n- Hyp- cha- Tr p- Phe]
their 3@g3F¥pluppra- o fyngionak ipssayr pystgra] Preferably all compounds, peptides and

peptlcg%é.gﬁjggg g_r%%:ﬁq{fyogl}agfﬁ glp%_r@lhg}ml%ﬁory activity in the sense of the present

invenf3& il -hlaAh en (03, Mlue aifdess tigenP20®] nM in a functional assay system as described
i 337Fhi - Phe- [ O n- Hyp- cha- Tr p- Phe]
in exa98¢-hy- Phe- [ Or n- Pro- hl e- Pf f - Nl €]
341H Anf-[ Om Aze- hl e- Pff- N e]
In parfiglar @l@lcoﬁzﬁgulﬂ@' dr tffyﬂlvgﬁt?oan}Q d§|a %ceptor antagonists. Even more preferably
343H Bal - P On-Pro-hle-Pff
they @4¢4pépHigs- pt)peptyqpmhwtla'x ﬁlmthe]'more the invention is based on the surprising

ﬁndmgsg)'_q_l?%ﬁzpccfng On% Sylﬁ?lglalrfegfllg)sfea“ 1g]acl:ordance with the present invention as C5a

receptd® 4ftafitisth bbdied Wimiidhrel fC-@lnal amino acid, amino acid derivative or amino
355H- Phe- [ Orn- Hym hl e- Pf f - Phe]

acid ap8legl Phe- [ Om Hyp- cha- Trp- N €]
357H Phe- [ Or n- Hyp- cha- Tr p- Phe]
358H- Phe- [ Om Hyp- ct b- Pff- NI e]
Partic3liy- Iﬁb&lﬂeﬂ]dhrﬁpdan@st Bnd aptabblts according to the present invention are the
360H- Phe- [ Om Hyp- ct b- Tr p- Phe]
follovgng cyghisccoppondsy p- hi e- Mef - Leu]
362H- Phe- [ Or n- Hyp- hl e- Pf f - Chg]

Nr. Compound

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

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

3 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 Nile]

20 Ac-Phe-[Om-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-[Orn-Pro-cha-Trp-Hle]

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

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




35

363H Phe-[ Orn- Hyp-hl e-Pff-H e]
364H- Phe-[ Orn- Hyp- hl e- Pf f - Leu]
365H Phe-[ Orn- Hyp- hl e- Pff- N €]
366H- Phe- [ Orn- Hyp- hl e- Pf f - Phe49
367H- Phe-[ Orn- Hyp- hl e- Trp- H €]

368H
369k

Rb@Phk QOn-Hy@clid-ErpFEfg]Leu]

Bhe- I Orn-Hvpn-hle-Trn-N el

36

370H

Lo T 2|

Ané’hi:mwbi nheeTlm-Br'nﬂ/ al

37

DI L1

372H;

E’hFESP RO Ta IN

38

3/ 3H
374H;

‘ 5-ChE Trd-ThiTh €|
Phe [ O n-Pro- cha*ﬁPffll]’Rl |_e]

41

375H

36+

MHMH—ZR’EO -[Oma-Pré-Chdied-Ni)

Dhn

42

377H

Hnl’eher[@rn Hopshiilep-Reel phe]

43

37T8HTR
379H{

R d Bt A

44

380H
381 H

BRhel [Orii-SR¢-@h&Tep-Nié]- Phe]
Phe-IOm Pro-hl e- Irp- N 91

56

382H;

A2 11 Dl

Ph&HA Qencyo- el rnrthe]\n e]

57

YOOI

384H,

T IpS AT

58

SooH
386H

‘Pa%??n Ser - EL ?l}gﬁh]kﬂeg{

39

387H

Ph<H(OH)-GH2-C0FORf-Pro-ehal Trp-Nle]

Dhn r('\rn Ser hln D'Ff l\lln'l

144

OO

ﬁﬁé’lfﬁlﬁnéb’ﬂ’ GhaelrprYlebhe]

145

RO e TN Y €l

146

Ac-Phe-[Orn-Pro-cha-Trp-Tyr]

147

Ac-Phe-[Om-Pro-omf-Trp-Nle]

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-[Orm-Chy-cha-Trp-Nle]

176

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

177

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

178

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

179

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

180

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

181

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

182

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

183

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

184

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

185

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

186

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

187

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




3920nf - [ Om Hyp-hl e-Trp- N €]

393Tny- Phe-[ Or n- Hyp-cha- Trp- Phe] I n connection with
the present invention, however, it was al so
surprisingly found that lineasQ thus structurally
flexi ble, peptides can be as potent inhibitors as

188 stru Aumbl[mrﬁ.u)madhg;yqj ml]peptl des. The reasorn for
thistmay be the substitution of the Ctermnal {charged

189 ar gi nAn-é’hs;IonryErQ:phmEm:Chaﬂ] no acids, anino acild
crer O a1 10 frad 00S- EAanp'r es—fotf such

190 [i ne( 3‘5:[95'? gr(? ﬁ}i’ﬂE SF%]a according to the invention

192 are IACMEI[OQMJP?J_CIQJJ?I-I;E ounds shown 1 n the Tqllow ng
tabl D1Ac- Phe-Orn- Pro-cha- Tr p- Phe- NH2

174

193 52Ac| Rh@h&{OriPeo-cheaTHi-Bethe - NH2

C2Ac DJ'\Q ('\rn Drn r\ha fa ’)l\ll ML[’)

194 54pc] ﬁﬁé’ha[QHPPbQ-ehﬁaTm-alﬁh]a NH2

196 62Ac; Rb@h@[(nni’m;-ﬁl&amstme he- NH2
64AciPhe-Qrn-Pro-cha-Trpn-2Ni - NH2

197 65Ac | ARFheriOR-Brechls- Btaapi*l@ha NH2

GGI'\L;' [|1 11T= :\dIIQ
198 g7ac] % Ph&[ﬁn@?bo 5‘?2"%{" ﬁegh e- NH2
5 o R R

200 70PhPAGRhEHONESefrha Tip-Nled- Tr p- Phe- NH2

1 Ae Ehwvwe Orn. Pra cha Trn Dhg NHR

201 72¢ | Aherl Prpsec-gal prilalH: cH2- cHe- Ph

T 3ATCH
g e T Y
203 75H Mac{Phe-{Om-Pheckh@rptNRePhe- NH2

Z6Bui NH- CO- Phe- Orn- Prao-cha- Trn Phe- NH2

204 77 Ac{ ApiPher Qrpdic-ehealrprNlephe - NH2

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-[Orn-Hyp-cha-Trp-Phe]
319 Eth-Phe-[Orn-Pro-hle-Pff-Nle]
323 Fai-Phe-[Orn-Hyp-cha-Trp-Phe]
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]
330 Fbo-Phe-[Orn-Pro-cha-Trp-Nle]
331 Fbp-[Ormn-Pro-cha-Trp-Nle]

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

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




78Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2
79Ac- Phe- Or n- Al a- cha- Tr p- Phe- NH2
80Ac- Phe- Or n- Pr o- cha- Tr p- Thi -

81Ac- Phe- Or n- Aze- cha- Pcf - Phe-NH2
82Ac- Phe- Orn( Ac) - Pro- cha- Tr p- Phe- NH2

335 83Ac
84Ac

Phe- Trn Pro-cha- Trn Bh

PhePhavi et ghrahal Tep-Phe- NH2

e- NH2

336 85Ph

(aValm

o oo Dl

Niwb- ﬁtbeﬁtam @Vprclm arlz-ﬁhe]Tr p- Phe- NH2

OU DU

337 g7Ac!

BT PR T

LI S I-IIC IdIIL

e- NH2

338 ©SAC{F]
89AC

'i\sipﬂé fom-Proci1a-PH-RieTn
Phe- A n- Pro-cha- Tr p-

he-

e- NHZ
NH2

341 90AcH

Q1 Ac

Hhaem$¢OrRAge-tleaPfiiePh

Pha Gl v Dra cha Trn Dk

e- NH2

a- NED

342 92Ac.

c{ Bridaldihe: (Bt bipablerisp priel N

93AT
343 94Ac

| PR AR TR

Ve
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In connection with the present invention, however, it was also surprisingly found that linear, 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:
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Ac-Phe-Orn-Pro-hle-Off-Phe-NH2




whi ch can be used as C5aR antagoni sts.

The present

i nvention describes for the first tinme peptidic and

pept i

dom neti c C5aR ant agoni sts

havi ng |1 C50s < 200

nM whi ch do not have a positi%e net charge under

physi
296 C-te

L Gha
297 tuncf

ol ogi cal pH values (pH 7.4) and/or which
At/Pak-Crii Bro-hdes Odf-PlassNH20t carry a positive

jeo—TFhe 1 C50 value is determned with a
AeRAE- %?&9 h(“F(BFfrZI‘il@i’éI?uThe Anaphyl at oxi ns.

L)UUU
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cal
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I n:
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he 1
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bed as ChaR antagonists,  especially under
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300 phys

Abd’gﬁ&m Prodﬂﬁ}PfernB'-NHI The conpounds acq
oo t hat
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ordi ng

301 it iy
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dance wth

e _present invention are exany

| es for

312 pept

which
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Aedhi-OrmdecohalBecBheNHR t he present invent

313 cp-

iy Pt Ororbee-phayBinEbiNBRN e] |

PR TR PHE0

P S e

cha- Tr p- Phe] ,

ion

NEHB CH200-Phé-han-PedrciRiBla-PHENHPS - Phe-
Dr o- cha-Trn- Nl el H- Phe-I Orn-Prao-cha- Irp- |

el

o AcPhedib- éﬁgrchaﬂ@taﬂqu-Nm: Phe-

T T e

Phe- NH2,

PIVA S3PRe IO rR-TeH-R hd-Bta-PRENIT
ne- rn-cha- cha- Bt a- Phe- NH2, Ac- Phe- Arg- Pr oA

cha-

Praz- Q2 ProAchaHBia-RierNH2 p- cha- Tr p- Phe- NH2,

N\

s, EF&%“E%@EN

340 Ac-P
| detalled ana
345 deve

ErdARH3( Q2P 1okthh-Bta Phe INH Bt a- Phe- NH2. For a
lled analvsis of the C5

HifalyrRhedPrnaProeharRiadiiedVid2 nodel
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H-Nip-Phe-Cit-Pro-hle-Bta-Phe-NH2
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Hoo-Phe-Cit-Pro-hle-Pff-Phe-NH2
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of the conpound Ac-Phe-[Orn-Pro-cha-Trp-Arg] the am no
acids Phe, Tip and Arg were replaced by L-al anine,
Pro was replaced by NMe-al anine and cha was repl aced
by D-al anine (single substitéftions). The resulting
pepti des were anal ysed with a functional assay with
391 r egaf H-PHeeCitiPeo-hlecBaFPleANHQoONI stic activity (eXanple

substitution of the am no acid side chains of Trp,
cha, and Phe by nethyl groups results in a pronounced
| oss of activity (1C50 values > 30 M. In contrast to
that the activity of the antagoni st

Ac- Phe-[Orn-Pro-cha-Trp-Arg] is conparable to the

The lﬁh@ﬁﬂﬁép&iﬁe@ﬁndvﬁ? O] fieYrRor RAVdURH as I‘_}’Tiﬁ’chr &pdlapwb Fdrnal of Medicinical
NMVeAla (1 C50 = 20 nM conpared to

Chemgsitys42: 119650745 Wang ef ol 1899 [Daugs2: I@ét'\fogﬁt USa4 692,511, US 5,663,148,

wo S T30 %, WA 0\ 0y RT3 pgorms, wo

95/2595E W@0$6/06689, WO0I9/04062a8H W@ 9962896l did inOgederal significantly worse
substitutions at the peptl de

antagewistpieé OSaycampatedh £yqligpentigps slirhsarerideseribed i A $§/00406 (e.g. Ac-

Phe- [Lzsggreoc rﬁ% Oé]hep@}hgglg ép%g?@'&%jt AE’We E?H -Pro- %ha-Trp Arg], Ac-

Phe-[Bgs- Pw-dhaéBrp(&bgi]l)mMe ihlfermEDf emtagbhigtié laetuhql hwsi agive linear peptide
des show noteworthy inhibitory activit

descn%@g phqu) S9100/P6, has,the -pﬁ(ﬂ;epppei\/le-Phe Lys-Pro- cha-Trpyarg and an ICsy of 0.085
uM Oﬁ%’%@r%@é %ﬂ%@%@ﬁdbﬁg 3 %ase ?%l}%%_é‘ears%aycvr\;g}_l hulg)lan Pl\i[I?Is). In contrast
theretdcthPlremparabler ayclit pepiide- ARpRhe-[14xs-Pro-cha-Trp-arg] (also from WO 99/00406)

has al}lzﬂlesp%gé p&;h&bﬁg Q’gﬁ?@ﬁ(ﬁ:ﬁ%@tﬂf mentioned that the decreased structural flexibility

of theA@ycPB %e%ﬁenregdsotbcth@'dgérgas@w 2d..an improvement of the ICso. This is reflected in
Om Pro-cha-Trp-H €],

the dmlqpn@n[ ofreyalis- < meaning least flexible Plichipiers like g eRhe-flyys-Pro-cha-Trp-

a- Tr p- Eaq] ,
arg] aﬂg%ﬁ%he[@rﬁ'ﬁ)ﬁ%b- tha %r “Pnf], Ac- Phe- [ O n- Pro-cha-
Trp-2Ni ], Ac-Phe-[Omn Pro- cha Trp-Thi],
H- Phe-[ Om Pro-cha-Trp-N e Ac- Phe- [OmPro% a- . )
Thus Ttpﬁ nweg}ors ngrﬂwa]ﬂqﬁ ggma@eﬁ fp}né 1he, gnqqrﬁaqqlgq of the prior art regarding at
least é%acgét%ct[ m@e%g%ﬁ&%ﬁ%‘} ‘3]&)% eagfo(_r)('hrrll-gllgr %rovhde a_new ﬁlaés]s’of compounds

a- Trp-
whichanfieaispdanC5aR antagonists.
Hy p( COCH2 OCH2 CH2OCH2 CH2 OCH3) - cha- Tr p- Phe] ,
Ac- Phe-[ Orn- Hyp( CONHCH2COH( OH) CH2OH) - cha- Tr p- Phe] ,

The ﬁ&%ﬂ%bﬁé&%%&rrﬂe@f&tﬁé @irdt hitnelpeptiblcednd Rptidomimetic C5aR antagonists
Phe- Or n- Pr o- hl e- Bt a- Phe- NH2,

hav1ngdC§®ﬁe< N)@ akowideipiio petchayh a.m@al.vpmgt oligpge guiglsr physiological pH values

SQnR 0 ti,des 1 s .i que ced var
(pH 7a4§ Calng og VY é-t?x}lﬁnal cal%{fl% 8CId 0sS n% C&Fg p%p }t%:\lletc;l}g}& ’%e ICsq value is
deterhiié@ Miithed RBStiortal @ssay QKolﬂVl@W éﬂhb |Aﬂaphyilﬁtoﬁm@ [S 5 Déﬂds A W., Sim, R.B.
cannot be predicted a eneral , peptid

(Eds. h@m@@mrﬂeé Rractwa\/éppr@aeh é}xé‘Prdapau 132p163)y T l(ee%mm\mé% according to
this iiﬂg?ﬁl]o?lggm]?}'ﬂ{& or de 43 Ba gg: Ihl‘ft?%(?ng’b‘r‘t]ﬁ g?&‘b@ﬁi orunlder physiological

condiéibsor ption is the



measurenent of the AB perneability through a nonol ayer
of gut epithelial cells (e.g. CaCo2 or TC7)

(exampl el 5, Lennernas 1997 Journal of Pharnmacy and
Phar macol ogy 49: 627-38). Thetl conpounds according to
the invention which can be used as C5aR ant agoni sts,

The compvurils ast@dingit6 aliik invention dasnderie therfireiiy that ¥ switidld lydrophobic
t he hydrophobj c substitution of the C-term nal
substifitign ¢if ga aliphatice aromatie or hRteroaremeimkiad can replace the C-terminal arginine

p- cha- Tr p- Phe] has a surprisingly high
°fC5§gPﬁn@§ﬁ[‘ng?3wof 14. 3x10-6 cm's conpared to the bad

perneability of 0.52x10"6 of the charged ant agonl st

Anotte, RaTRLOTGhe CPRUPBRISGCPIERo et Eops A beolobe Peptides and
peptld&mﬁreﬁéﬂ ¥; abos&\‘,?'otﬁg&ﬁstﬁoa{mg ?n?‘a c@l‘i‘ul%xé’s?%l fip V:ﬁé c entratlon of

ora aval corrpoun I's Propano
at leastht‘b%i) aMl. Aﬁwladabshquyby)fWaSQoﬂ examiple eresutssfrom measirements with
Lennarnas

selctpf PERRAS FECHAME o PTERBOUTRRIES JERE 4 BRISGnGE determinating CSaR

agoniStieCARIVIIRS. G)Bwbﬁﬁy 1Be %ﬁ@buﬁd@,vmbﬂdﬁ{g foothe plrékbﬁtoﬂk*@rﬁﬂ)n do not show
groups at i mprove water solubility.

any agefpeiis ictiyity ypftal th¢ brghesﬁp@mm@tmtu@cd sWiithisi thet gresest invention the
follow1F c'o E) ﬁr? Cﬁl' c%opdfanger li't%st %\A;[{rgslgnfa n\%ﬁ +1 ate? exa?xﬂ)\fees for peptides in

ong eractions wt and are strongly

accor&ﬁhb& aﬁlthzﬁfé pl’éﬁeﬁ‘ﬂ Liﬁ’sFthMn Ub&lﬁéh @feopine eﬁﬁag@hﬁts rPIKC"CISI%(X]HOH)4- =N-O-
car boxami do, urea, carbamate, anin

CH-Gt e 0 p-ah A5 NglartHCRD-CHG Dt By ProshidyNlelr c-Phe-[Om-
Hyp-SfipRREE HPRLRORE A L g el AR By TORCPHEER p e Ac-Lys-Phe-

[Orn-BIfo ¢HaeTm€Nle] HetheHiOrn{Pyo-chsTeabile]g H}Phe}ﬁ@m:&e’r-dha -Trp-Nle], Ac-Phe-

],
fOm-biapel il he SHErrrRen Al o2 DOy chesf Be-Die PR Bra-Phe-N,

Ac-EW@)mﬂirSLléhﬁ-‘T?p—ghé( ‘N]JI AIJPﬁéﬁrﬁfcﬁa-chg@tﬁPﬁ&@dﬁz, Ac-Phe-Arg-Pro -cha-

I nventi on esgem al | so i ncl udes g di ¢ and

Trp-Pbe@&de dver- Pl Oon- Ma-MtMHst Ag- Pés r/’e@el-qhaaﬁvﬁmmﬁlgz, Ac-Phe-
Tro-PhQeba RS REL e it chipificfin Be-P Rl Qo Gih-bd-hie-Bra-Phe-

NHZ,MhEJAﬁ- wp@HayBrokélﬁvmatmlemﬁz.one skilled in the art
and include, for exanple, the introduction of the

previously nentioned solubility inproving groups. That

For aldgfaﬂed %r'f‘a )ﬁ (?é; tiﬂ:: @5‘3 tan LH]QI(E e@l'aqu E@\%@@%én\t’ 8{" y Bh%rﬁ@ag(éphore model

ve antago |sts w | stra
of th¢ rmnfpohhm\Mmﬁhe[@nummhamrpaﬂnganarmﬁnw dcidseRbeyplp AR Arg were

C 0 Iub| of . 8% i n aqueous HEPE .
replagg] Hoh-= g’ra)waw & b WMl Aot PS4y D-alanine
(smglé‘ sﬁlSQtMQio'n  Thefre ﬁbp’dﬁgﬁefélﬁrfaﬁfsed Q?ﬂﬁpé)ﬂiﬁ@tlor%l ‘é@s!a? Rwith regard

has an addi ti onal group conpared to conpound 1,
to theih ©AeR zantagonistit iaciivity (@oipleBy1). 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 (ICso values > 30 uM). In contrast to that the activity of the
antagonist Ac-Phe-[Orn-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 (ICsq = 20 nM to ICsp = 5.6 uM) which is nevertheless

less pronounced than for the substitution of Trp and Phe.



addi ng nore conpl ex hydrophilic groups as shown for

conpound 4, the solubility is increased from 22%

(conpound 28) to 84% (conpound 4). This is even true

al t hough conpound 4 is not cdfarged. Thus it is

ensured that the peptide and peptidom netics according
Additional fithstitueisrdht thempeptitie - Plﬁeﬁhhtfﬁ'o-tchemrp-lmgl apd Gimitar compounds

character, can he convert jnto a well vvater sol ubl e
lead toop pUMbST thepqpaidle% g)eeaﬁemrwwe ggspectivelys gyhigh, t%prlsmgly, have

notewgpcﬁg e{llglvﬁfes Rlec' ltlS’ %@?I Tal T tgﬂm%r?ﬁﬁtﬁiegf shotv\h enoteworthy

pre Fnvent; o i n"par ar those are set
inhibifapy t dvtinigy eiAe-Phe-[@meroehailrp-PAe], Meghe-{@esHypicha-fep-Rhe], Ac-Phe-

o Feltpdart o &% B Omanghn- I Febitl afFRperDfp PR Pro-Pral, A

Phe- [eﬂ{amt&a-mmreﬁr RS- PRITOHSES-cHIERPMetl," A2 PREORPro-cha- Trp-Nva,
nmbodi nent s at the respectl ve struct ural el enent

Ac- Pher{@md’ed-chbﬁrp -, st AcrPhen]Orni-Broachta-TiprEafhd tAs- Phe-[Oﬁhé’rO-cha-Trp-

e, B PP S i B A ROBL L ORAT S g0 e

Trp-2NPRUPHE- [{(ﬁﬁﬂ*r@-chf—ﬂ"rﬁmq ByPle-[rh e 6 RRA-Tap-N1e |, NcORHR-[@rn-Pro-cha-
atons, nol ecule or group of nolecules. I'n connecti on

Trp-Ni¢ler ewi t hACsh)’éfPlﬁr{(hn-é’m-Cba@upNéﬁ] at ons, AedthedQreSetaeha-Trp-Phe],
Hocﬁéeﬁfb@% ¥ oeé S50 Ph! EQ% I)PP Pséeﬁ g S’ are referregd; pperom-

bstituents or s prerequisite

Hyp((t(OCHzG@}‘IzGHE@CthOHb@GHZ,)ScHaHEﬂp Il’l’qu customary normal  Ac-Phe-[Orn-
ence of the atom.i not eﬁceeded and Ehat t he

Hyp(@’@b‘ﬁqli&ql&@ﬂ&b&w - Jihgh | Fheryriapinny - (G- ?lf?echaflTrp-Nle] Ac-
Phe-()?‘%_k??% hidib 015he°1(1 dgdAgéglo {J‘i)ré‘ cRABILBHL NG Oup

can be generate groups are preferably
not present in aromatic nnletles Substituents or

substitutions ca r.ef er abl e sel ecte nd|v ual ly
The qgpl phsomiione CRUES o R E& QYR @3‘ nfléthf% ge Stze; charge, and
hydrobh{&ﬁél@’ |Nev€hKél¥§é| ther(ﬁﬁlCMﬁlﬁblh@J K74 peﬁﬁdée&hhet B fpeaicted a priori. In
koxy, al kyl thi al kyl sul fi'nyl, cycl oal kyl
generﬂemepmeycarylregaadsd to &aye poRsy oral awylldnlltml}lurtheteérabai?ﬂ6 Journal of

Pharrr?a XlLtPC)éYSCIFI%eggg M3 éigt f34m l:n%gglt iﬁy e egq &Ltli'cg)r{ @%ﬁé ﬁqYaé 8t’>sorpt10n is the

oal’ K car

measur%@)’d‘d)f thaay perﬁ?eﬂliiﬁ{)yﬂhr@ghaﬁmbnol@y’ﬁ b@)gu{ epitheliflagets @e g. CaCo2 or
trial kl? silyl, sul phony sul fone am de_and sul fu

TC-T)egxAmBlgb e+ Lennemis lﬁ%ﬂpuleah%ghe%ex a%é’éamwhsér‘*y%éﬂ 38). The
comp msoéccﬁfd\{%% tilyrltlbﬁ{tloﬁu font Eﬁ'{“bé uskl! & C%QRl hﬁtg%(;ﬂlsts, show a

parti cul ar to al cyc het er ocycly )
mgmﬁcantday awreasedh A pcmiealmyuy Bue td1 ﬁrenlwdeoplmb;c sirbfsmuutibil ofishe C-terminal

2 ST 8L o 13 BrEORP 4 ey B iy
permddbREERE 14N%E0T ichils cbfip@ted b Wi b&H perptlcabilied bf 0rRKI ¢ éllof the charged
conprising fromone to ten carbon atons or a nono-

antagery styAdrEhe-(Pmt Bug-chat Trphsng] .cTheykiglo penmsebility i inderms of ﬁgures within a
range cgg;)er {ooh%gor];er 3" ora\fﬁr welltav\\%la\llbefe %%rrn%gunn(f’ls. %qlse%ar}rqple 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



doubl e and triple bond. The term "al kyl" includes both
branched and unbranched al kyl groups. Unbranched

al kyl groups having fromone to eight carbon atons are
preferred. Unbranched al kyl & oups having fromone to
si x carbon atonms and branched al kyl groups having from

are: hiyliioRg, keto,Starboxaatidqretitdr Ot AcEbALE, artiina/ hl}bsﬁm@écﬁﬁrhﬁﬁ guanidino,
It shoul d be understood that the term "al ky

pyridyl o¢asboxyd sTh eéh§F Q5SdIZERYPS G explicithy ‘Pf‘emffetiu‘ieé@éﬁﬂ Ppsifippmgt X1 and/or
e
X4, aﬁ@ r%'ﬂF %tnE ?i?rl]l %gl [}%%ﬁ%r I:dlffblflajy F}cﬁ%%mg?%‘?ééss c%xg %énlntroduced.
Examplek ﬁdr tbﬂf mmodud:’tlcmfbf sevdralrdteupshiye die attachigens of casbdHydrate residues and
[? " Al kanoyl " refers to an al kyl group which is
ethylel“Fﬂ &815by a carbonyl group (C=O). The term
"cycl oal kyl" refers, in an enbodi nent of the present

invention, to the cyclic derivatives of an alkyl

Therefare,uthe gyrestaf iimedtiod espsciallyi alko iinclmﬁﬂsi pﬁp&idicyand peptidomimetic C5aR
unsat ur at and/.or supstituted. Sat I

antag i SSPiall At ioRiea RS tepant e i sl ity g Rpb s improved by

additibil %cﬁﬁba@ibﬂbtslleﬁm;ﬁ@h@@are kﬁa% & H{ead'de)ékﬂl'eaflﬁ kK24t and include,
are cycl oal kyl groups having three to six carbo

for examples theTihiwodustion ‘ofithel previensdy mentlmealrsom’oblwumpmvucg gnohw That this

ese ention ti roup havin
s an EHERE el Ry Aot EeR BTy ARG RRpRR wif B consiraded
by thel follawitlg 3ampRs. bearing one or mor e substituents. 65
Each of the above defl ned groups "al kyl"

"cycl oal kyl ", and "aryl" conprise the respective

In accgﬁiaﬂgée?'ﬁh ggaﬂwgfe l\éa&r}{ﬁ i dvihs%ro%% s%hﬁallﬂglo?ﬁgﬁnig%aagleous HEPES buffer

erirvativ one of severa
(pH 7&) olimecontrise tllmétogmmicmdd dé@rhay atsolubiity offp4%se HHBES buffer. Compound

2 whlgl]llgp%en ! dl C Q Sgéc()jtg{,wl ned %ﬂ oé?mhe fu??lgl N nv%’q ﬁggl%b}hty of 13%. By

|
addm? hﬁg? gémglﬁxg?’gfdﬂﬁ;lbct rr%foa%shngé ?%3\21 fog‘rég gélrmecﬁ@ tﬁ@tssgl})glf&gg@ increased

from 22% (forapound 2 ite Bé%a(ndmpburuhﬁ) Thiseis ewemirtd ehtlemghrc;ompound 4 is not

cha.rgc(;ade sﬁé‘ﬁl 1&' 1?) e%?v&r%@qg%.g% s fclet hgf E%pi@%&ﬁrgétﬂ%?%cordq ing to the present
lnvenﬁomegﬁeeﬂelﬂwmgmﬁibi@ctﬁfac&r da@ bkkofiHREME abkéll GhieE-soluble form.

aromati ¢ heterocyclic radical, whereby each
het er ocycl e may consi st of both carbon atoms and from

In the éf?ﬁﬁ?nt‘i‘x‘g sk BRLDBet %&Jﬂ?%ﬁ'ﬁ? r&rﬂlf{ [sO[H e (hg{tg %o%%ahf}gdiments of

ogen, oxygen, and s erocyc
the présent innkt&izbnb'm pnmycmrahibsﬁfwhltleaxe)seﬂ ferth Ihetwt inngom detadlb Adthough these

structure. in the resent inyention referred
terms PFEF eqcag.ﬁlcy}a p’ a}if g de lBl[tlog%a | @earflgg éﬁ e various terms IS not

necesdatil £ lited Bétio! ! OvaO| yl, thiazolyl,

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



i m dazol yl, pyrazolyl, isoxazolyl, oxadiazolyl,

triazolyl, tetrazolyl, thiadiazolyl, pyridinyl,

pyridazi nyl, pyrimdinyl, pyrazinyl, indolizinyl,

i ndol yl, isoindolyl, benzofuré&hyl, benzothienyl

i ndazol yl, benzi m dazol yl, benzthiazol yl,
substlhﬂm(mﬁﬂtslny b, staply ¢omypound U]Bjﬂ thd suibBtytution] of fW’d hydtbgen atoms a carbonyl
i soqui nolinyl, cinnalin pht hal azi n qui nazol i nyl,
groupd@rﬁa £an bagenerateds ((arbq i/agﬂups ytemfsiahfm ot PEesetAp graghatic moieties.

acridi nyl, phenazinyl, phenothiazinyl and

phenoxazinyl. The tern1"heterocyc|y|" refers, in an
SubstﬂuﬂmijlrmbtstlwﬁomMnmrefsmbiy ber wcdextté:d)rn,dl\tldueﬂllysirab lany bembimation from

f
the grgup CGmSE DT Lol BeTvabier Sy kenyh aliotsl alkowy, alkylthio,
alkyls‘Mﬂtﬁ'IP RaE 1, Ackd?6EycHAL AL ALL af?(ryl %ﬁﬁfl&ﬁ?tlﬁﬂgoﬁzf aryloxy, halogen,

aromati ¢.” Each "het erocyc consi sts” of
trlﬂuqrambﬁlml ali fwrgomathyt, rcyanal nitpo 4azickx. emaixi, amuneatkde cartiofanddo, -C(O)H,

t he ou nsisti.n f nitr oxygen an sul fu
acyl, aiigof Xasil erSrdy Casbameiccialig i iyh JUIgHERY S foRg amide and sulfuryl.
Each gwslumenmbah carf 88 WlibstithtBd Q’uﬁﬁe@kﬂyeo&t bHCdevErdl APTRE 8uPRRuents. This

heterocyclic radicals within the present invention

applias particatarly wmlkséxm@ylplyqterccqu arybyhetaspargll and aryloxy. Furthermore
razol d|n . di nyl, norpholinyl,
any d%&gﬁ%r %ﬂ¥+x‘t %/rem a;?P <)Yto SHi Sc}g ernésnyl pi per azi nyl ,
i ndol i nyl, azetldlnyl tetrahydropyranyl

tetrahydrot hi opyranyl, tetrahydrofuranyl,
The tgEy 4 ﬁuﬁ'?ob‘}f?rsnﬂlﬂ ,grﬁfy rredh sbrdimenty of dbg |pff.3spnt mvention, to a saturated
aliph: 'col)églcgf;:)g&g%ﬁﬂglﬁg gﬁ‘&ﬁ r%rﬁ:' B ey I:arbon atoms or a mono- or polyunsaturated
ahphaﬁcd)g@lrditmdaimymdmabyommldngl-flfbnyItwo to twelve carbon atoms and at least one

doublé ’ag& aql}gg g)OBS x&%dr o gﬁv' rT1]ngllugé541_)3/'41’branched and unbranched alkyl groups.

Unbrahcﬂecﬁalﬁylt g%ﬁﬁh')é@fﬂ%rﬁ/dm B’néj tdight CAHRM #MSms are preferred. Unbranched alkyl
hydr o- oxazol yl , "1, 2-t hi azi nanyl - 1, 1 -dioxide,

group; hgweg oy dinextoi mngrbon atonts andjhyatichied alkyl groups hav1ng from three to six
carboh 20 " J &2 ol rtlcura}(l eferr I O lcg\ﬁ ntij to the term “alkyl” comprises
' rodaZor LTI S PAS fS S%e & Hrggropd ok y p
any and”n@éseﬁlﬁely €drybe' put tb@tiesk Gdhy tombifgtionaedths ofth€ ptesiRdalk” or “alkyl”.
together with other expressions and terns, the above
definitions are further applicable. For exanple,
y | 3ol fi ' . OF Y. r hoked 1
For ex AR, the (818 AbEy Coif LR ref RS LA YAl P LA tinked by an
oxygenanpalfndatains SAlkaabylt esferstte apakyil zkdup which us ligked by a carbonyl group
_ Eydrogenated derivatives. For exanple, quinolinyl nmay
(C=0}i so i ncl ude decahydr oqui nol i nyl and
t et rahydroqui nolinyl. Naphthyl may al so include the
hydrogenat ed derivatives such as tetrahydronapht hyl.
The tepm '}@ygloglﬂ{yl"p‘p@gﬁem an mbtnhmgmt dfythe prgseng urmgntlcm, to t}geqybllc derivatives
vat b ve

ot an gy} B 3F it 4oy lnictis SHTo@ PsgRFaed B SfupiFul. saturared

cyclogliyIf @oupe are {étélférfbﬂeaoﬁi&dlaﬂbethoﬁ&lﬁiﬁﬁg ifoRdl thieé 16 ht aavbon atoms.
basic nitrogen and or TFA-salts are include

Particpiggly Pas §H@<bwewclahlyywr0mwn&ﬁmee tp pix-carbpnctoms.

tetra-radicals. Because of this it is possible that
t he

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.



meani ng of various terns slightly changes. For

exanpl e, a di-radical described as "propyl",

i nevi tably neans "propyplene” (e.g. -(CH2)3-). Any

wor di ng which specifies the I6rits of a range such as,

e. g., "froml1l to 5" neans any integer from1l to 5,
Each iof the above?deftneddgrngs alkyl!, Oéyrboallvd?,dand Saryl"r comgeise it respective

is defined by two jntegers conprises, both the two
halogenates derévatives, nvheyeRwnithe halogenatesk denhyatiyes inpay; FAPUssgone or several

I Nt r l.5ef, - L ' r .

halog okl 39 GRS Mirichfu Mt 000y et BIRH o7 dofined in the
followdag.cri bed conpounds. |sotopes are atons having the

same atom c nunber but different mass nunbers. For

exanple, tritiumand deuteriumare isotopes of

The téw‘lﬁﬁ?%fe% gfirtgl&?éf’e{red el‘ﬁ%clﬂﬁﬁn% ?f;tthg Fsert’ iglrééxﬁioﬁg tolahdtogen radical

and 14 C. m "energeti ca cessi
selected rifomr fhwoto, nabdore, hroma; amfloioder Prsfersedchatp @roupst dratfluoro, chloro and
b falls wthin about a 20 kcal /nol w ndow above the
TOM§-owest energy conformation. In connection therewith,
e. g., a Monte Carlo or systenmatic conformational
search using M2, MVB, or MWF force fields as
The temp["hetenoawydl’ refenspineau embodivwatl of ghes plesend riavention, tsa stable 5- to 8-
Macy o el{r} v .7.0. Schrodinger Inc. Partland Y .
mem SRt SRR 105 (IS RPOB TG F iy | ope@Reref bigyelic aromati
heterdtgélidRdicdE Sfherdby cAth Rélerd6ydks may @odistlof kB@WArkod dtdifis and from 1 to 4
ones skilled in the art and derined by the fact that a
heterqggamac splected-orpthe gepup oRsi s afiniBogand 0xyacar Buhsplfug The heterocycle
: | i . ; . .
may Blke 0040y a0 Ot 8 0@ ercBlnd R AL oY, MRS WiEpresont nvention
preferndike hetbroapyl abidicalb| wreg-fanexemple, fisanylpthéenyh rpfrmiydbbyazolyl, thiazolyl,
. .,a-L-am no-acids are used, |n _case am no, acid IS not .o
imidazofxl,; pyragply Srolyby aMldlf(Z@?saz trlﬂ%ﬂ?ﬂpttstﬁ%awir )tbla%%cﬂyh pyridinyl,
iddZMy1 Lo Ridite frdARyT) RBIARAN indofy1 NRbiHAIy1, HZhAFuRARYE benzothienyl,
Py anpyeL}- alm'r{r}g %}gi d }g]el ectledﬁf rnor%ﬁi he grogp gl yciune,y eRzothieny
indazblyl c berzimidaabkylc baegthiazalyl, nbenzakamolyle, pyrinehy lquinahizingl, quinolinyl,

soaulgb B3 RGeSy SR g G RPL hricint, prericiny,
carba2dlgl, Adritnyl] pienBEnylDpnofRaziHA ahd BherloRbAAYIL Nne and

hi stidine. An unnatural amno acid is a non
pr ot ei nogeni ¢ am no acid, which includes, but is not

The téM'ﬁ&&O&}gt'é):’l" e ﬂpatgglinlﬂ%ipga?hkmeé&ggeﬂpi@% , t@?x'g?able 5-to 8-

am no acl a, a- disu am no acl ds an
membstedtly grederablyrfo oaéirembekad monacyctic de 8+ toal li-mmembared bicyclic heterocyclic

radicd] QRN T P bR SIS ORI B nGht o I FEEBH. iR heterocycle
consi§t® BY 66tR 'c@boR fatdriCarfdPh SR Mo A 1R 04tBmS RblkSted BOhEhS group consisting of
nitrogen, oxygen and sulfur. The heterocycle may be linked by any atom of the cycle, which
results in a stable structure. Preferred heterocyclic radicals within the present invention include,
for example, pyrrolinyl, pyrrolidinyl, pyrazolinyl, pyrazolidinyl, 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.



acyl hydrazi des, hydroxam c acids or am des, and the

conversion of the am no group to am des, ureas,

t hi oureas, thioam des, sul fonani des, phosphoric acid

am des, boric acid am des or & kyl am nes. Parts of

conmpounds, which result from nodifications of am no

acids at the C and/or N term' ni can al so be referred

asa jno acid upits. Fyrt e, am. no

Whengfi, e ahggrocily'y Dty randIBR S aCE IEFTHer with cier cxpressions
and te?{xﬁﬁ 'tH@EB&%@eﬁmti%ﬁs afe! ftlrth gll@dﬂen @o@&aﬁ’n&ﬂé h'ﬁro?l dt%fers to a phenyl or

chain of which is derivatized one or several "times
naphthyligsoup linked fio al earbomyligraitp @+Q)s usual |y specificall y

i ndi cated herein. A preferred derivatisation of the

side chain may be made in particular where the side

Each &P heRffaPyl&oltfothd ARa!indlh&4thits &rﬁﬁlﬁf 8f RN lﬁ&ﬂ?&één%é'derwatwes
group is, for exanple, an am no group, a carboxy

For exampls, quindlinyl ney uqucn rln@lndealdcgaimdrcgaumquyhmndote@z@hwﬂroqumolmyl

I h It f
Neph B PngPHER Rl e B R e e ot 85t g PR T op R
groups which can mimc them Non-limting exarrples are

the incorporation of thioamdes, ureas, thioureas, o
Withip dhe preaerd nvrasion dyttbe dermy| 'lejtroggni ABSN” st swA' @8SS” any oxidized

a n

derlvd?ﬂzg Cfﬂrhxﬂfrgéen ﬁ‘{()g rr11§z}o gil’él (%&E&eeg gﬁ C})fa%uﬁﬂp %k%ﬁg%%lfagé,o rulfones and the
quatemmd doonsdfiany besie nﬁmgeh &ﬂd HOW oral R walevirs e luded A.

Estiarte, D H Rich in Burgers Medicinal Chem stry,

6th edition, volune 1, part 4, John Wley & Sons, New
Radicg\ﬁ .rcg.l% bé )of R ATREL Gind WtPLragfch RS Wc&us@ﬁé%ﬁ %G5 ?ﬁssible that the

ich conprise aryl ’or 'heteroaryl groups n-1imting

meanipg afplvesous erphalightlt amnges. Eorfdxample; phdirpdishladésodbed as "propyl”,

. ..3-fluoro;phenyl al,ani n -fl uoro- phenyl al ani ne,
mev“%blgme@f‘% %ﬂ@@?nﬁl g%g'n'gc,:Hél"E'hl or o- phenyl al ani ne,
4- chl or o- phenyl al ani ne, tyrosine, histidine,

tryptophane, hono-phenyl al ani ne, hono-tyrosine, i
Any wdmewhieh speﬁtfles Hmﬂymt% plmrange aich asge. -gmagfmryﬂ 40 Shimgans any integer

from £ (92PNt ¥! rlfsan(?’jt murg%l' Ko Wy %ngde ?{]1\/ (féf%ga % two integers

benzéthleﬁy >ani ne, al"ani'ne, ani ne,
compfisesibdy the awo riftegére defimivg said it ofthe ﬂeﬁﬁtloﬁaﬁb auy kdt€ger comprised
. .acid, 2-am noi ndane-2-carboxylic acid,
n Sa“&%‘ﬂ%nyl al ani ne, 3, 3-di phenyl al ani ne and

corresponding D and (3-am no aci ds. Hydrophobi c am no

acids are am no aci ds, which conprise hydrophobic
The pedséntlinyentipe hlsalckyiprises dhleiscaopesyﬁ'lajdms aff the described esropounds. Isotopes

e R b BTG HEAE i 2 SHEHAE i
deutef5iifi lafd REI0PEY of hydioreR] MRS forFRIHOL PVtIRs aRy O], G and 1 C.

trypt ophane, norleucine, norvaline, honol eucine,
cycl ohexyl al ani ne, cycl opentyl al anine, 1-

The t%?rf hér%%;% 1@{1 Scncggs@lg%g%%{)ﬁr%l%ﬁ;ﬁle 2 tc%'n%r?ﬁl f‘ | ralicrg)‘i:i'lpound that falls
within about a 20 kcal/mol window above the lowest energy conformation. In connection
therewith, e. g., a Monte Carlo or systematic conformational search using MM2, MM3, or
MMFF force fields as implemented in molecular modeling software such as MacroModel® v
7.0, Schrédinger Inc. Portland, Oregon, USA (http://www.schrodinger.com) or the like, can be

used.



gl yci ne, propargyl glycine, 2-nethyl-phenylal ani ne,

3- net hyl - phenyl al ani ne, 4-nethyl - phenyl al ani ne,

honocycl ohexyl al ani ne, cycl ohexyl gl ycine,

n- cycl ohexyl gl yci ne, oct ahydédi ndol - 2- car boxylic acid

and corresponding D0 and R-am no acids. The biol ogica
Aminbiatids a@ Wélbka®etd the iodss sKillainahd Mo afd delinediby thé €act that a molecule

those binding characteristics shown by the respective . )
comprisgs hothyan gmifig anrha CADOXicerad Eroyw. Rothhnafursl and ynpagpral amino acids

| {.Ql | | l.es. i.al . .
can bl Bt R Bl o 0P, e 5 i SR BRPBeResbly e rmipg ids, more

prefer@¥igPLaniab-acids afe ted) Mdaselan ARIiRS BlidSs AGtEspREIGEE M modé detail (e.g.
' pepti de-based receptors. Goups or units which mmc
"tryptephang?); beth thave-apd gheddifersn awimeanhg characteristics of

an amno acid, are defined as groups, which can

establish with a receptor or interacting partner,

A natprabherimdheidds abilohmgiocadid seleapd donotheagrbup lgb@irealleucine, isoleucine,
. interaction _partner, an interaction identjcal or . .
valines jataning, PhenYlpfaning{YiRsinge tyPlopaang, aspisiic @R, aepasging rglutamic acid,
slutafine SORIE: Plorihe Rufine NRETrothel Kifi Bidbnine and Hiptidine.
ones in ternms of nost preferred interactions of the

respecti.ve .amino acids with bi.ological. ec ors. .For .. .
An urgg i aaning i 3 Bt apasnc 2t By W high SRFgLdse, Bt is ot limited to,
D-amd BQdR N A1I6AAndi A GEidONhedio NHAInG SRIdsD AELIRGEARGEA - amino acids and
whereas the 'NH proton can establish "interactions as
dehydsg amingeasidsond donor. Ami no acids can additionally
interact with receptors via their side chains.
Phenyl al ani ne and tryptophane can establish both
Aminbyadid gbiitives Aitectaaphdds whish résuft feinhythideacddBy chadifying the N
or. the aromatic groups and lu-7t-interactions via the
and/opEdgeyse Ngpdimising exgaples ansdhe gonversion offbe gargpwy) gragp to salts, esters,
. . b - ' .
scynfEal BRABRARE RRD i ied S olVelhO0SThn e SARAL 0B to amides,
ureas,Cthivuréas, thidandd¢yl, sulf@mhdddds, phosplioniopidkinddésnberiaatidamsides or alkyl

. With biological receptors_via their_ alkyl and/ar
ammeéy"éfr%sa?fo . s Sk gpmgpgifietions Shambeadye the C andior N-

termifi8dla196 bRReRHeAP @§ hfhindHdid ¥nfto MBtHetmOe, HaCarsingicids can also be
chain can establish inportant interactions. If a grou

derivagized atithieir, sidshthains. 3f 2 denivatized eminarhcidtisan aming adidgthe aFde chain of
whichgil(%g%r?\tgdti?%fég§ tﬁ)g:slggérl l‘r:?i %:;,C’ rfsl §§1 aggg%c\llagi]zgtﬁons psa{léually specifically

indicatsd ldatinSAipiefetd danatisAiva oftthd dide eHa@yRay bE Riade e particular where the
interactions of the respective amno acid, then this

side ghaubeasy aufunetiongh grauRi & prederrast Bingonad Sreimis dgr example, an amino
C ISLET.CR S LN, connection with the

group UE% Iﬁﬁ%yle%ﬂr?ﬁg*fac@hoel@gor@uogg? Qﬁ?gb?%rP "and respective
derivatives thereof' refers to the fact that all

A A e S0 BN R B0 Sin e amin

and/oBEABBRy gRoupasy b@Er bfbubd SWHI@S BEL itk GEAUNon-limiting 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).



can each be present as derivatives. As used herein the
term"individually and i ndependently" refers to the
fact that the two or nore substituents nmentioned can
be designed as described in té68 respective paragraph
The wording "individually and independently" shal
Aromé]tid a&nﬁm(ﬁctﬂstméeﬁ&ﬁsaélﬂs bt donprise agylcbrdiese@bagkegroupatNon-limiting
of the nent.i oned substltuents can exhi bit the .
example, . Arepe g ApiapRiesrent “m?ePll?By afanenes r%ﬁ@@ﬁmhﬁnylﬁlapme, 4-fluoro-

phenyﬁ%ﬂ e UbSL htléi%'rBe ehyla nﬁhl‘(]‘o%?l#éen\é’%agidn%e; . ﬁ-echloro-phenylalanine,

I VI dual sent an ’is not a
tyrosisg | lastiding tnf'ptophane; hemmqfrmhylal‘anhiae hombetyrasines thomoelmstédine, homo-

yptophaREn | SraPREARTIES o DS PRGOARE Tos cTBEW RGN e 3-thienylalanine,
benzotHiéHyY: dlngﬁé ?&?ﬁﬂﬁﬂﬁs t‘ﬁﬁ&@f l14ind, Op B 1419¥RA! 'téfﬁhy&x‘alsochlnohne-Z-

partICU ar e generi ¢ strucdtures, are also
Carboapli¢ iacilp| 22amhimoiridane-cattoxybn ecide Hiphemyladaning, t3:3-dipbenylalanine and

ondi subst.i.tuents, if not indicated to the
correSB%‘[lP% ‘%B%PEP% ads. \sed herein, are in preferred
embodi nent s organi c radicals haV|ng a mol ecul ar wei ght

of approximately 1-300, which allow a coval ent |inkage
Hydraphpbie eamiap facidsedre aspiagrasidls, agvhigip sompriseohydrpphibic el sycloalkyl-,

heterotcpﬁ%f %P%:%L%estér?&QL Igg)dgg %Xx%—%?rg 8§§r{1¥;§§( %{pieﬁg’mgr %oleucme valine,
phenytalarfine, ¥dsiie, Mistidies c@gﬂimbe&yslﬁhé(@ﬁ)l kﬁteﬁné%tBuS thitine, proline,

0-10 ° "/\'0-10 RR 1 RR wherein is, for each
tryptoghasng; inptlencine. nosvalipeghampleuging, PM}%ME alaning, sy¢lepenylealanine, 1-

naphtWafaHm@, MaEWia{l'z{mne, 2-thienylalanine, 3-thienylalanine, benzothienylalanine, 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 -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 biological 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 z-m-interactions via the aromatic groups.

Additionally, the indole group of the tryptophane can serve as a hydrogen bond donor via its NH



wei ght of approximately 1-300. Preferably, Ris a
radi cal selected fromthe group conprising H, alkyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
cycl oal kyl al kyl , substituted 6ycl oal kyl al kyl,
het erocycl yl, substituted heterocyclyl,
grouph €yeloheyst |aydnitekand nerldusinetaaheth piivedigle oesyatiligh dlylsdphobic interactions
.. .aryl, substituted aryl, arylal kyl, substituted .
with baqalyglgpl;gype’ptqféfv&tgg; 9ﬁ('yl andbargyeloptkyl s1p]%pléqagsam pnly the complete side
. . alkyl i : . .
chain Eﬁgrgt&lﬁ‘ltﬁ'{lo%’z{én ; aﬁéﬁ}g Ial’so EJHE% ga({/ trgF &@? ’cﬂgﬁsl S‘:E)ug féig%éh?geﬂéﬁpor@ﬁtylhteracnons.
al koxyal kyl , aryl oxyal kyl, substituted aryl oxyal kyl,

sul fhydryl al kyl ,. substi.tuted. sulfhydryl gl kyl. .
IF & cFiie ghey ity Wik s 0 TR 4 nipiteE s XGIp et i itig abasppterstics of an
amincati$ bi $Hall RAnBRARR U Ak tistic, Kl BY EQalisHing at least one of the above-
substituted carboxam doal kyl, ¢Carboxyhydrazinoal kyl,
mentiomes) ihterhetidng ofathic rmespekiive amuimys acidytlsa this gomipked pnit can mimic its
. uant di. noal kyl and substituted guani di noal kyl. Spacers
b’°l°£?ag%ﬂ|%é9gea§5¥°}tf’r§ﬁfsect ed fromthe group conprising O
0-10 s c. %\'0-10 RR1 RR wherein Ris preferably a
radi cal selected fromthe group conprising H alkyl, )
As usedbharginyine gornierijon witly yheadefjnition; (i sthe t groweb, 4he |temk yland respective
deriv%l%tef {hg?g&f’l’ Pelfé% !to ﬁ{gdfaal{ﬂgttz{llt &trﬁlgttive%to?rtﬂéafn\éﬁ\%w Icomgounds, groups of
eptides carfying a positive net charge, can cause a
compburils apartseofl brasles, (rddis#ls or eherflcal d9vps aBteoitbdini thelrespective group,
Journal 181: 623-632). In particular subcutaneous
can eaégrhem%se%ma%sid@ﬁvgmﬁor i npl antation of subcutaneous
depots is not possible with such conmpounds. In case of

orally 71 adm ni stered drugs absorption of the drugs
As used hgreirt the wérar fipdiviqually and indépendabibyt iefaroto the fadiahagehl two or more

ol ecules is usuyall]y inferior .to the one of uncharge .
substHBPB PN 68 OB RIGE FREHPRL e SRR e dherhe wording
“individuallly-and GdepeRatnfgt sigf! dYBelhedia %hné@é%ﬁl‘ysiéb}ftitg(fﬁistaﬁg discloses that any

S

2615-2623). Due to the m ssing net charge
of thecwantinned subsiveanti ean exbihihthepleserhed drrapgememsnwhenshy shecarrangement
or oy 30RO ol g R 0 PRE L BRY B by
selectioarufione btiseverl of thedititeaRBtituentsn particular for the

mani facture of nedi canents for the prevention and/ or

treatment of immuno inflammuatory di seases. In

It is gglferr{llmltﬂlh tﬂ«? F‘cgk@rg%” %‘P‘)}J’i’%egﬂ RGN R M GbERubhE dedFiBiPfor the

no in I seases: Autol nmune di seases,
individualtcomipofhdsracedrding tdittedas@sion, inrpartiom]ar forcthe generic structures, are also

applit:lﬁlpgct(zé1 gﬁgg %@%@aﬁ%laﬁ r\]Jvcit kthg1 Q(()jmps%gr?c{'rrlgh gt%sﬁtuserm%,c ilf 'notl indicated to

the contrary.

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
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t hese di seases are selected fromthe group consisting
of rheumatoid arthritis, system c | upus
eryt hemat odes, multiple sclerosis, psoriasis, septic
shock, asthma, vasculitis, de¥omtonyositis,
i nflammat ory di seases of the intestine (IBD:

or mareédraperunitylikkowel di sease), penphigus, nyasthenia
grave, glonerul onephritis, acute respiratory
insufficiency, cerebral apoplexy, cardiac infarction,
reperf@isi on injury, ur gcogni tive dy fu&;fl ons,

spholipid |.-\syn , bur ns tory
s f t e sz | S, age
cuI er at I nopat hy,

| o Io?&lfestatlo aft sstemcd s@s such as
rhi8frat oi d arthritiRR SLE, di abeteRR Fof the eye, the
br ai n, ot he vascul ature, the heart, the lung, the

ki dneyg, the liver, the gastroi ntﬁstlnal tract, the

the skin op or gan k‘iltm‘l arrmatory
the'lg?‘/vas ature e“g) | |
erosi s5 and\d:t@e inj uri es Jof0-8Ge central

neRvRUS system All RtRese di seases RrR/ or ctinical
characteristics are mainly derived fromthe group of
imuno inflammtory and inflanmatory di seases,

wherdift R0 &5 Forvé&dch .subdiilty indigiduafy &{Hmﬂepéhdéﬁtﬁpﬁﬁéﬁd&bf with a molecular
t hese di seases 0y?be ei ther the cause or a secondary

weigltod eppronimaiely do30 mferpblefs Bris airadiesiiselgeted drom the group comprising H,
re 0 ' L ha

alkyl Juggtﬁgttehonslgﬁ %% HJS/ L nﬁpﬁsétg&a{l Q{Ikglheg\%{?&?ﬁlﬁlﬁﬂ substituted

cycloﬁl(kmaﬂdylllds heetoeycliyng Substitueed n\hertdoyolyl,Fr ﬁétdﬁi@yd:lylalkyl substituted

aymaceutically active co unds, are conhi ned wit
heterQﬁyﬁérllal ?W;c%‘@%‘/ﬁ‘tt‘?ldl %;yla@ggglg&lmsgbsqt%& @ENI%‘KYIS heteﬁoaryl substituted
er a e e
e v e e
substitited | alkexyalky, aar}émwaﬂcfyl,s sadistigpgrt apylomyadk¥lorsolfhydriylatkyl, substituted

sulﬁ%ﬁ?@h&ﬂ%&%@%&ﬁ o tlél}tgé hgcﬁ:ﬁﬁ&ﬁl&%lﬂge}r oxyangﬁ‘,%%&itﬁ{é& Scarboxyalkyl,
carbo@ihﬂni&%ﬁlk%l C %&tltﬂi@:d C adabstxaintdoalglli UbhAindk noalkyl, ureidoalkyl,
| act ose, cal ci um phosphate sodi'um phosphate, star ch,

amineglylnwbstituteg aminoaliey], gragidindallil end sithstintesghanigdinatisyl.
Certain ingredients can be added in order to allow for
a retarded rel ease of the pharmaceutically active

Spaceis hfe\feeferbbodeldsed fRad fiecdrovecenipiigihges are 72 gl ycerol
nonost earate and gl ycerol distearate. For oral
application in particular hard gelatine capsules are
used, @hereby the pharnaceutically active ingredient

RS ad xed with caﬁ;m u car bonat e, cal ci um phosphat e
/N k n.. For .so i ne capsul es the
“LL ph i cal l t conmpounds are admi xed, e.qg.,
0| I

Wit (peanu O-1Qui d paraffin, olive oil).
FoR Rhe application RiR aqueous sol utions the

phar maceutically active ingredients can be adm xed in
particular with the foll ow ng conponents:

wheréia RoRxyrefeiablyl £ eddidal edlectedrbimythe ghdupl dgprising 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



hydr opr opyl net hyl cel | ul ose, sodi um al gi nat e,
pol yvi nyl pyrrolidone, |ecithin, polymer products of
al kyl ene oxides and fatty acids as for exanple
pol yoxyet hyl enest earate, heplladecaet hyl eneoxycet anol
pol yoxyet hyl enesor bi t ol nonool eate and
admnﬁﬂér,éd) Xy ishipb@peo bb tHeadragdrisnaeticddry. infpitah) hp wbpsrption of charged
preseryvat,i on different additives maf/ be used. o )
molecp@g@cqqugléy dnf gﬁﬁ]‘ ée the @n@tqupnc@grged molecules under otherwise identical
r d [ 4t i
condifiry Bt Bt B.CH0 PABEAREMRin Chenfibdy 43; 28952809, Due 1o the
mlssntghmt chate af thervompramdsl aesordofg to chet @resent invelntiorn thty atei abso suitable for
(Pngounds according to the present invention are
use ascﬂrﬁll Subcut aneous, intravenous, topical,
[ ntrarruscul ar, rect aI and i nhalativ adm ni stration.
The conpounds according to the present invention can
The Mmmaésa raccardinghtr mhﬁ:eamsiemalin\antiexptmbl be sméd dor The manufacture of

e R S R SR Dl RSB pSgpion sdin

treatnRelY 8N trAMARe itMRAHABS &B&hs@s{mﬁ(ﬂiaffﬁ:ﬂtai ﬂﬂeavoli%emﬁg'ihﬁeases belong to the
Fig.1l shows a histogramindicating the influx of

grouprefuimmowte inflammatenyndiseases Ateimmuneudiscaseso mputerinflammatory diseases,
i at [ e e, n
traurn R FHaBRIA AT ebilc SHRICTRE oS ETE AR IHRREeLd embodimens
these aihehges Sir¢ atlecdd dfont ke gtovg doﬁglsﬁﬁlg‘r‘[@ﬁrrbdlrﬁatmﬂf‘m'thntls systemic lupus
adm nistration of the vehicle alone. Fig. 2 shows a

erythematodss, Btinke)selgiosisg Peesiasisn srptie h ﬁ%tﬁs@ﬁ@n .Vasquhtlﬁ adegmatomyosntls,

s 366468 P G080 0DE BBy OVl P,

myasthéiia graves glomentlonephsitis, Z8utExespirhtesy insuffitjrney,lcerddedl @apoplexy, cardiac
and met hods The material s.an hods as
lnfarcﬁ%eﬁcHPr?‘b%“Bb e §e188§%8ni“b‘@dgﬁ$‘}°ﬂgn$ cﬂnFlBWSHb"]\‘/%ii gyndrome, burns,

mﬂan&fﬁ@cgr)J Aseabdioritpd LRVMUBR af léré helkeitRxagakRed éQAuYﬁ"He@eneﬂdon diabetic
solvénts were used int e%cﬁecn‘l ed quality w thout

retlnop@thy,rieccal peanifestetderiso sysiemicahiseasds| sacl gerrahdummolcbalﬁugls SLE, diabetes

of th%ueye gsz ) bl)di&, gtbgwa%%ﬁlnfutr{] ? ? 'é%ni hgs! ﬁ% IV‘C:lneys the liver, the

gastromteinabiract \hd-spicaB} thy Iskiy m&eo@byﬁ@sté‘tﬁ‘i GHfldxhifatoa Hiseases of the
di oxane (for, synthesis, Aldri chee net hanal (for

vasCulaie e |V§SCUWB$,cqzteee$°Jﬁraﬁ§ anglcute ipiisiey ehihseeniralsuegvous system. All
these ﬁ% ?&Sor s Afh@l 'cﬁ%’:@ﬂsﬁ"ééseﬁr@ rﬁl&lM}J bitrivedPiOsy the group of immuno

Reagent s
inﬂammatory and inflammatory dlseases, respectively, whereby the inflammatory response of

these diseases may be either the cause or a secondary reaction thereof.

The present invention is also related to formulations, in particular pharmaceutical formulations,
which comprise at least one of the compounds according 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



The used reagents were purchased from Advanced

Chenifech (Banberg, Germany), Sigma- Aldrich-Fl uka

(Dei senhof en, Gernmany), Bachem (Hei del berg, Germany),

J.T. Baker (Phillipsburg, US®), Lancaster

(M1 hl hei M Main, Germany), Merck Eurol ab (Darnstadt,
glycerok nfomoytearalvearly glyesrol SistearsdF @, orll appliehtioNay phitioalae iard gelatine

(Bad Soden, Germany, from 2003 Merck Bi gsciences

capsukgéraﬁ%tug w]@g;glmamp) plgﬁmlag@tlggll)( @gleye 1rgéq:dg¢q§nl]s admixed with calcium

carbo%eec‘tcralé?lg‘l'h Cl{gggéhéc br 182) nﬂ(r)le ?gf ke ’%gmﬁ:sxﬁﬁtl% rtltxf pharmaceutically active

compdudb al‘eyadmlﬁfd eLﬁA)n,th B’Itﬁ(’pmnm roel lighid pafadfimtolivbiGil). (e )the apphcatlon
Anas an J , CA, A) .and used in the i.fie

in aqkgaes ?‘59“% tHB @BWF‘HWH}S @FiiYS gredinmts eambe 64‘810 e ,%mcular with

the 2aCl 4SlANingar POX¥brhforhtsdS T Orcabbdx§hidiideliREs,l | cat 'n%rthylcellulose
ich were not comrercially availablé, were prepared

hydropropyimkthyg celilese a sabur qbgloatgcmlgvmﬂpyrrehdmpl, &cithin, polymer products

of AR oiddE s JatY e RS Fo8Oba TR FEINHPGfnestearat,
heptaddR@éth $lkfidbx§Estardi 6- 980A]po 1ﬁn?ﬁhﬁeﬁésér&51t ani dmeﬁaolsafk and

was synt hesi zed accordi ng known pr ot ocol
polyogyeéllenpsonbitarg monogleatg.obomibic purpase ¢if presarvatipre different additives may

be useo ResRelE EktnpIzt 18 oty SERBRoRTPRy A f Rt Rlene

cystein-OH wth alkyl halides. If not indicated
differently, concent rations are given as per.cent by
Certaipdpryprplatiqus_apgoyuse N,Bogjﬁa[tcyglgg’v qropargﬁgp.ls,rlop@s of administration. Examples
o)
of ro?%égg?;gig?ﬁ@%g%?% Bﬁe"ﬁggﬂg}:ﬁgsf)'@@&d&dﬁﬁ G&o‘fsch«f1 1@9 gﬁ%’éﬁh@éﬂtlon are oral,
subcutanaamise ihtvadbaouGlOpRRAl, mohmosculeatrectalGadd hﬁhﬁalatvxaradahmetratlon The
UV det ec 314A) was used together w h an ES| -
compida G nE P GRRPLIRVSIGE co R Brectah BhgmisqpyEical icgpipbe salts
was controlled by "navigator ver. 1,1 spl" software
(Finnigan). Heliumwas used as {Qz;gact gas in the ion
The inveapion Barove Bpthenilivsmated Rprafgreoed (qun?'ang figgres and examples from

X C18. 300, A with a
whichyfBRfeay e PR A 3rifodirsies 36EoaIel” 1 ow of 0.3
mM/mn using a linear gradient for all chromatograns
(5-95 % B within 25 mn I inear, whereby A: 0.05 %
Fig.1 TRhoW a fistegragh indisatipg dhe gpthen of meeyariNgs. ivcoqpeeion; with immune
compl@ﬁgnegfé%tec?/ ?)er‘im%ﬁlg gﬁpgssgﬁta?ggégg we%?. g.og' %e)é)oﬂtﬁmghgnurﬁleﬁr cells/field,
upon &dininjstratioud oBecanpoahd 149 ngmpared éd the tadmimistratioh ef theswehicle alone .
spectroneter. The dead tinme between injection and W
detection (HPLC) was 1.65 min, and between W/

Fig. 2086< 4 RiBtoR R (RS HE (Balihdked nédtrdPeRia il Ms expressed as percentage of
neutrophils over time upon administration of compound 149 and of the vehicle alone,

respectively.



accuracy of the mass spectronmeter was approx. 0.2
amu. Anal yses by neans of HPLC/ M5 were perfornmed by
injection of 51, using a linear gradient from95:5
to 5:95in 9.5 mn (A 0.05 %3TFA in water and B: 0.05
% TFA in acetonitrile), RP colums were fromthe
conpany Phenonenex, Type Luna (C-18), 3m 50 x 2.00
ExanmiBlelsl ow 0.3 nl, HPLC at roomtenperature; mass
spectroneter: ThernoFi nni gan Surveyor w th PDA
detector (210 - 350 nm, Ms; Advantage and/or LCQ
Examplé@f:s| Mdt&3allandomedhdas . ESI i oni zation, helium served
as inmpact gas in the ion trap. Excalibur vers. 1.3 and
1.2, respectively, was used as software. Retention

he il by A 65 e bR DS AP T g were s
the folthingFaRkdrakhmprswer e done using Vydac R18-RP col ums
with gradients of the follow ng solvents: 0.05 % TFA
in H2O and B: 0.05 % TFA in CH3CN 75 Table 1:
breviations: Fig. Figure AAV General procedure Ac
cetyl Acm Acetani donethyl Ac Acetyl d Doublet DCM
Di chl oronmet hane DI C Diisopropyl carbodiimde D PEA

, N-Di i sopropy] et hy] amine, DVE N i et hyl f.or mam de
All sogwem WSIE 4 the %aﬁﬂr:aq@aaléwlgw%gr@mp ion.

Di net hyl sul f oxi de eq. Equi val ent(s) Fnoc
9- Fl uor enyl met hyl oxycar bonyl h Hour(s) HATU
Aceto@itiile- fpradientz gtade,at.dl -Bakgt)) -dichlorean@tthase r(fore synthesisoriviarck Eurolab);

diethy'l_lc%ﬁe%f zfgro E)QIRECOS?S{J IMérgk Eurolab); N,N-dimethylformamide (LAB, Merck Eurolab);
dioxane (for synthesis, Aldrich); methanol (for synthesis, Merck Eurolab).

Solve

Water was demineralised using a demineralization system (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 (Miihlheim/Main, Germany), Merck Eurolab (Darmstadt,
Germany), Neosystem (Strassburg, France), Novabiochem (Bad Soden, Germany, from 2003
Merck Biosciences, Darmstadt, Germany) and Acros (Geel, Belgium, 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



HBTU
O (Benzotriazol -1-yl)-1,1, 3, 3-tetranet hyl ur oni um Hexaf
| uorophosphate HEPES N- 2- 2- Hydr oxyet hyl - |
- pi perazi ne-N - 2-et hanesul foni« aci d HOBt
1- Hydr oxybenzotri azol e HPLC Hi gh-pressure |iquid

chain afudifieat @gteiyehderivatidds| werp lpadpaidd ByedlkylatiomdHFidooeye¢ia)OH with alkyl

.M MIliliter NM N Methylimdazole NW

halidegy et hyl pyrrol i done NMVR Nucl ear rmagnetic resonance
Ph Phenyl s Singlet “Bu tert-Butyl THE
Tetrahydrofuran 76 TFA Trifluoroacetic acid Table 2:

If not finticgpedodiferent) grioncentiationsart givenlas p8eckmtthyevoluneles wer e
used: 3-letter codeAm no acids Al aAl ani ne CysCysteine
AspAspartic acid dud utam c acid PhePhenyl al ani ne

Rp_Hﬁamgqhglgségg sHi stidine Ilelsol euci ne LysLysi ne
LeulLeuci né

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
TP5215, 2.1 x 150 mm, 5 pm, C18, 300 A with a pre-column (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 CH3CN). 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 pl, 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>O and B: 0.05 % TFA in CH3CN



3-letter code Ami no acids Met Methionine Asn
Asparagine Pro Proline G n GQutamne Arg Arginine
Ser Serine Thr Threonine Val Valine Trp Tryptophane
Tyr Tyrosine Table 3: For non?%rotei nogeni c am no
acids a 3-letter code was used where the first letter
i ndi cates the stereochem stry of the C-al pha-atom A
capital first letter stands for the L-form a | ower

Table i Abbrevigtionsat t er stands for the D-form of the

_correspondent am no acid. 1N 1-Naphthyl al ani ne

Fig. 2N Ziggght hyl al ani ne 3PP3- Phenyl pr opi ony!
5Ff P r enyl al ani ne 6FWb- Fl uor o- DL-t r ypt ophane

AAVAi 02(?%%?% ?b%gglﬁj-az- carboxylic acid

Ac Anf AAgegd- net hyl - phenyl al ani ne AoaAm nooxyacetic acid
Aocl- Aza- hi cycl o-[ 3. 3. 0] -oct an- 2-car boxylic acid

Acm a7 o A¥cstanpidpmetiyt oy boxylic acid Bal beta-al ani ne 77

Ac Bhf E@g shonmophenyl al ani ne Bt aBenzot hi enyl al ani ne
Bzl Be I

d Doublet

DCM Dichloromethane

DIC Diisopropylcarbodiimide

DIPEA  N,N-Diisopropylethylamine

DMF N,N-Dimethylformamide

DMEM  Dulbecco's Modified Eagle Medium
DMSO  Dimethylsulfoxide

€q. Equivalent(s)
Fmoc 9-Fluorenylmethyloxycarbonyl
h Hour(s)

HATU  O-(7-Azabenzotriazol-1-yl)-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



Chabet a- cycl ohexyl al ani ne ChgCycl ohexyl gl yci ne

Chyci s- Hydroxyproline CitGtrulline CQbCys(tBu)

Dab2, 4- Di am nobutyric acid Dap2, 3- Di ani nopr opi oni c

aci d Def N, N-di et hyl - phenyl al &6 ne Df f Phe(3, 4-F)

EaaPhe(3, 4-Cl) Eaf Al lyl gl yci ne Eag2- Propargyl gl yci ne
TFA EapPhrif{ubréddetic acid

Eay(2S, 4S) - 4- Phenyl - pyrrol i di ne-2-carboxylic acid

EbdCys( Et) EboCys( 4- pi coI yl') EbuCys(3-picolyl)

Table K Bohaestming argh et BsSo s e g ¢
..En.p.Hl..s.(.t.a.l.L.A..hE.t.hm.h.enzgd.J_

Ecr Hiusldlauanet byl )

Qé é % CHz- 4- @XJ(%SZ EeCQ/S( 1- N?ﬁéﬁél‘ S&Fe 1 Amino ;cids

H- benzot I azol e)

mmw@;pw Metorine
Cys Cysteine Asn Asparagine
Asp Aspartic acid Pro Proline
Glu Glutamic acid Gln Glutamine
Phe Phenylalanine Arg Arginine
Gly Glycine Ser Serine
His Histidine Thr Threonine
Ile Isoleucine Val Valine
Lys Lysine Trp Tryptophane
Leu Leucine 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




EgzPhe(3-NO2) 78 Et hEt hyl FAcF-CH2-CO Fai - CONH2
Faz3- Phenyl propi onyl Fbi 2-(4-Pyridyl)acetyl
FbnNi coti noyl FboMor phol i ne-4-car bonyl
FbpN, N- di et hyl - phenyl al ani n€77Zci Pi peri di ne- 3- car bonyl
FckHO CH2- ( CHOH) 4- C=N- O- CH2- CO- Fcnnor Ar g( CH2CH2) ;
Bhf 2-béeativmnophéryl@taninBy dr o- 1H- i m dazol - 2-yl am no) - butyric

cid Fcobisnor Ar n( (‘I—I?(‘l—l?\

Bta 5

B&nambwgﬂelﬂnswm hydro 1H i mi dazol - 2-yI ani no) -

Bzl H'Be

il

th]nl T acirdFcp2=AT o= 5-{ brs=(4, 5-drhydro=-t
m-dazol - 2-yl ) -am no] - pent anoi ¢ aci d Ff aArg( CH2CH2) ;

Cha 2

g

béaatdyotohexylalanide hydr o- 1H-i m dazol - 2-yl am no) - pent anoi
acid Eha2-Murpholin-4-y|-acetyl

Chg F

Wﬂxﬂgmmydroxy propyl) forrram dyl Fhi 2-

Chy H

cbs}&—‘[ﬁczrgst) ne

Cit [

(Citralin@0- 4- car boxy- but yl am no) - di net hyl am no- net hyl'en
d] - dinethyl - ammoni um Fi dMet hoxyoxal yl &R3Qrn( SOPMe)

Ctb ¢

EAREABR) Propyl ) - gl yci ne G25N- ( CH2CH2OCH3) - gl yci ne

Dab

2,4-Diaminobutyric acid

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

(25,45)-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(NOy)

Egc

DL-Trp(5-Me)

Egy

Phe(2,4-Cl)

Egz

Phe(3-NO,)




&6N- (CH2Furyl ) - gl yci ne Q7N (CH2Pyri dyl ) -gl yci ne
G30N- (CH2CH2CH2( 2- oxo-pyrrolidine-1-yl))-glycine
GB1N (CH2CH2( 3, 4- di et hoxyphenyl ) ) - gl yci ne

@uf Phe( 4- guani di ne) Har hono- &i&i ni ne 79
Hchhono- cycl ohexyl al ani ne Hci hono-citrul line

e@HmCOSeru ne HyAHyp(Ac) HymHyp(Me)
S-ydroxXyprot T e
thoxynethyl) 2- phenyl -

et hyI am no L22norArq

Fbo | Morpholine-4-carbonyl

Fbp |N,N-dimethyl-phenylalanine

Fci |Piperidine-3-carbonyl

Fck |HO-CH,-(CHOH)4-C=N-O-CH,-CO-

norArg(CH,CHy); 2-Amino-4-(4,5-dihydro-1H-imidazol-2-ylamino)-butyric
acid

bisnorArg(CH,CH,); 2-Amino-3-(4,5-dihydro-1H-imidazol-2-ylamino)-

propionic acid

Fcn

Fco

Fcp | 2-Amino-5-[bis-(4,5-dihydro-1H-imidazol-2-yl)-amino]-pentanoic acid
Arg(CH,CH,); 2-Amino-5-(4,5-dihydro-1H-imidazol-2-ylamino)-pentanoic

acid

Ffa

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,

Arg(4xMe), [(4-amino-4-carboxy-butylamino)-dimethylamino-methylene]-

Fib |
dimethyl-ammonium

Fid |Methoxyoxalyl

G23 | Om(SO,Me)

G24 |N-(n-Propyl)-glycine

G25 |N-(CH,CH,OCHj;)-glycine

G26 |N-(CH,Furyl)-glycine

G27 |N-(CH,Pyridyl)-glycine

G30 |N-(CH,CH,CH»(2-oxo-pyrrolidine-1-yl))-glycine
G31 | N-(CH,CHy(3,4-dimethoxyphenyl))-glycine

Guf |Phe(4-guanidine)

Har |homo-arginine




Ccf Phe(2-C) O f Phe(2-F)

Onf (S) - 2- Hydr oxy- 3- phenyl - pr opi onyl

QO cCct ahydr oi ndol e- 2- carboxylic acid OnfPhe(2- M)
Opa3- (2-Pyridyl)-al anine O AO’h(Ac) O EOn(Et2);

2-
HchQ

Am no- 5-di et hyl am no- pentanoi c acid OrOrnithine
tlfoﬁtue@&ldlﬁsylalaahﬁhem NH2) 80 PcfPhe(4-C)

n\lLﬂ! velrna Pinbi nar\r\l | nl fal ﬂr‘l r‘l

HCI =

rrrre

M%%‘K“l@frﬁgééw('ﬁl Py?rai}r)'érém ne TffPhe(3,4,5-F)

Hle !

ol ELEY! alani ne
T coin 2, g ﬁ Tet r ahydr oi sochi nol i ne-3-car boxylic acid

HooT

H&I’c&basmhy deidj So2h-divlkoshexalydres pyriraiding-4-cabonyl

2 X 12 Am no-3

+H
Hse

NVE2) - NMB
hi’“kﬂ §“éff}ed| nyl ) propi oni ¢ acid

HyA'\

)}‘r‘rﬁ) n| dyf=prperrdrnyt=aranitme The activity of tie
ounds was described in a sinplified manner based

Hym.l

ddyp(Meg fol lowing conventions: 1C50 <5 nM A 5 nM
I C50-< 10 nM B

Hyp

trans-hydroxyproline

L19

1-(Methoxymethyl)-2-phenyl-ethylamino

L22

norArg

Mcf

Phe(3-Cl)

MIff

Phe(3-F)

Mmf

Phe(3-Me)

Mmy

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

Om(Et,;); 2-Amino-5-diethylamino-pentanoic acid

Ormn

Ornithine

Ootf

Phe(2-CF3)

Paf

Phe(4-NH;)




10 nM<1CG0 <20nM C 20 nM< I1C50 < 50 nM D

50nMkI C50<200nM E 200 nM < I C50 < 2000 nM F 2000

nM < I C50 G Ceneral procedure (AAV) 1. Synthesis of

i near peptides Linear pepti dds were synthesized using

the Fnoc-'Bu-strategy in batch-node. The synthesis was
Pcf ddhe(4eChher manual |y in pol ypropyl ene syringes with a

P . .

rit _or i

Pff MBbef4bht ech, Wtten or Sophas from Zi nsser,

AR I 81 For the preparation of peptides
Phgcﬂ? IH%}C%:?EC-term nal carboxylic acid, the Cterni nal
Pip aifipseotinicdcidnas ei ther attached to a tritylchloride

ogin ( :

Pmf ?@G(“'R’[f 5. mol / g; coupl i ng with 0.8 eq. Fnoc-ani no
Ppa, oégi'ﬁc‘ 5?3_{ ée %m no acid about 0,2-0,4 mwol/g) or to
Tff (3,4£58iF) (200-500 ng resin; loading of reactive

i QUDS ahnuj 0.6 mml/g; coupling by reacting 4 eq
Thi Ao Ehignilaleniaei d, 4 eq. DIC and 3 eq. NM in DVF for 3
A R g oh e a0y aci o ahout 0 2= 06— mot7 )
R T

| _ | es carr_yi ng a C-termnnal
Tiq C{aTeR@kydrbisocHihdlie- L-ERborxysit agidl N0 acid was attached
t

o_the resin via Fnoc dpprntprti on fromthe Fnmoc-Rink

Tmgam®MerNMeabout 200 ng resin; Fnoc deprotection

V [ & A0 1 Cl I T I.I _LJAVE -1, UT ZU 11T 1T) daifud SuustTYyueTIt
XXIC%]%W'EOQ%?L Reﬁ'g%ﬁ’%?pé?ﬁl%%mgci d (reaction with 5 eq.
XX2FfmGua{Iilﬂq:iﬁé‘rldiiﬁylil£ﬁhe HBTU and 15 eq. DIPEA in DM

flor 30-60 mn repeated once or more times) After the

coupling of the first amno acid, the synthesis of the
desired peptide was done via a repeated sequence of
events, as necessary, consisting of Fnbc deprotection
The asfivityc ofihkicdghpaiindaahs d&tribdiein' £ siuiplifidd hid@enBasad up6h the following
or, carboxylic acids. For the Fnoc deprotection the
convenlensy was reacted with 20 % piperidine in DVF for 20
m n. The coupling was carried out via single or
multiple reaction with 5 eq. of the amno acid, 5 eq.
ICso +BiM:and 15 eq. DIPEA in DWF for 30-60 nin. For the

[ oductipn of the term nal acetyl group, the
SnMﬁr}gé(f%ilfﬁ& ‘free peptPde, bound to the resin, was
IOnMQEIG%OS;dZ(V\hM? a soluton of 10 % acetic acid anhydride

inl

7

and % DI PEA in DVF for 20 mn.
20 nM <ICso <50 nM: D
50 nM <1Cs9 <200 nM: E
200 nM < 1Csp <2000 nM: F
2000 nM < ICsg G

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).



For the cl eavage of the peptide fromthe resin and
renoval of the side chain protecting groups, a
m xture of 95 % TFA, 2,5 % H2O, 2,5 %I PS or a sinlar
solution was added. Finally, 8IFA was renpved using a
rotary evaporator or the obtained peptide was

For thp ipeepagitioatof peptydes dairigg meC-arinindl kaibpkyléd dudd, thé Corminal amino acid
i solated by centrifugation or pouring, off the .

was eithgs attaghed b a tpflchloride repin{app, 208 M FeSEy 1qadingpfireasiiye gyoups about

L T e e e

obtainad doddixg\bfathe aming heill iabeut. 0, ROpt mded/ghwt to Fang resim§200-500 mg resin;

. carboxylic am des e directly. rified via HPLC. . )
loadingel§ Pasie Sz Aoyt Uce Pitaiier SounligR s baqte 4 sty Emoc:amino acid, 4 cq.
DIC aH_@W%\j.eNMIViﬁ DME ¥& 3 K;qgacﬁﬁg Bgﬂ’(e RARA&did hﬁblﬁ@@@.@%ﬁ@l/g).

wi th "AAV2. 82 General procedure (AAV) 2: Cyclization
of peptides having a C-term nal carboxylic acid For

cyclization about 80 of. .t he l.inear peptidgde . .
For g SFtmEAoD a0 PERLSRS GBI TR SOFbOy s Bl e aigo acid was
attached t& the rdaiY-vANBmGee MeprlotddGer frony Mg HHRBIRiNk ahlige Bddi@dbout 200 mg

set to a value of approx. 8 wth N ethylnorpholine
resin; ZimepcideprptedtioBtwiltn20 &eltipgriding dn FVF ipr 20 min)egd spbsgquent coupling of

After.2-16 f. StldEiNgeat r per at .
the Pt BRI 2200 BuRondbit S <7 ERbe GBI AGIET 6F HAFU A8 1559 DIPEA
DMF [fisr@0u60 mirpiepedtedohceior nidre ime€ener al  procedure (AAV) 3:

Reductive al kyl ati on of resin-bound peptides having a

free NN term nus Linear peptides, synthesized in

7 . _ |t : .
After MEQRERREST e rsf ik, pal, e JypEs B L G pURICE wap done v a
repeated sequientehef events capeoelisany, edmisting of Fmob deéprateetionr amt calipling of each

and 5 % trinmethylaorthoform ate.in THE. After approx. 4 .
of theyefiyizedBas ABENG AIA & FADOKYI RS- FOY ébenﬁgﬂf dsytgﬁ%cg%&ee resin was
reacted QI D0 OF IR N DV A dehit!| BRVARPIHE Was IBRiddeSItVia single or

~of the peptide conpletely synthesized in accordance
multiplg réactiga/with 5tdge obtheaiminelacidyd . GUBIEY and iiF ¢qbRIREA in PMF for 30-60

o ceqrdance W th V2. L1y an [ .

min. 14} AF SHARNRG 0 e MBI A oBR P SE BT s peig, bound to

the regipatvas faaomd twich glesluties of Y004 aadticaitid ditydrid®yind 0096 DIPEA in DMF
could easily be renoved by HPLC. Exanple 2: Synthesis

for 20gpinac- phe- [ Or n- Pro- cha- Trp- Phe] (1) After Iinear
pepti de synthesis in accordance with AAV 1,
cyclization in accordance with AAV 2, and subsequent

For thewidalvageadfi the peptale HRINCthe5@sif ang rerhotahef thessideschapr prdtecting groups, a

mixtu'ga\ﬁi(;(ﬁt]P %e %['Iq‘&],_fg S% 191}218, 23%11_'1?’%(3& amgrglﬁaros%ﬁuagorr]levgas%%d%iFtir(leally, TFA was

removed using a rotary evaporator or the obtained peptide was precipitated 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 AAV?2,



M5 (ESI): mz = 888.3 [ (MH)+]. 83 Exanple 3:

Synt hesi s of Ac-Phe-[ Orn-Hyp-cha-Trp-Phe] (2) The

| i near peptide Ac-Phe-Orn-Hyp-cha-Tr p- Phe- OH was

obt ai ned by |inear peptide sy hesis in accordance
with AAV 1 and cyclized in accordance with AAV 2. Due
to the higher nucleophilicity of am nes conpared to

coho] s, no proquct together with the desire ..
Generglprpe (prgitéyq(i&gﬂ%?fgneﬁegestW&m&é@aﬂnqlﬁ@%@%ylewld
free Hyp-OH group with the C-term nal carboxylic

acid. Purification of the obtained raw product via
For cydHk@ion ahoue80 26g Of iy lnfeat heptilesiynthesindd ineaccemlanck with AAV1, were

solub g%fgle% %nmjlﬁb]égd M@Cl;@%éﬁ%gg}\ghégﬁl\zas srg {o a value of approx. 8

with RHyHRoffbBnd akt ¢ Rg: FIOBt V&l adde® kogkhtfer VAR 10 BQUDIE. After 2-16 h of
peptide H Orn-Pro-cha-Trp-Ne-trityl-resin was

stirring rag peome tenapgeratirecthe splypnti rdmoved nsihg g iretaiyne waperatarand she raw product

.f%get.hmﬁ and subjected to reductive al kylation using
e 1\ 44 yde. The cyclization in accordance wth AAV

2, and subsequent purification via HPLC yielded 0.9
of the desired product 56 as white solid. M5 (ESI):
GenergJ}“:1 procechgg (A MVBHReluctivg atkylatiog oSyesinrbayng pgptides having a free N-
(CHOH) 4- C=N- O CH2- CO- Phe-[ Orn- Pro-cha- Trp- N e]

) The |inear peptide
H Aoa- Phe- Orn- Pro-cha-Trp-N e- OH was prepared in
. accordance with AAV 1, solubilized in 24 i 1:1 .
Lineay pentjdss synihesizesd Wraccordpmcs Wity AA XL, With a freg Nyfpgminus were incubated,

prior {Sotn?]%{%gg ‘#rfo\o%r UE rggiﬁ/,s @B.(I?Oerﬂ? @f )théjécg'kéégg?tgngaglgégfdfe 01}1 5 % acetic acid

termi

acet one
and 5qUenixhethglottheformiatee ac TElF. akfiarcappyac et hctheibthipebimide, was reduced

and after 5 n the sql vent was evaporated under
overn EY,YHLnS eﬂh%"‘g]‘igflﬁ?'mogﬁ'\ﬂf‘a?'oduct was purified via HPLC

and subsequently cyclized in accordance with AAV 2.
The purification of the raw product via HPLC yiel ded
After tlegvagg fsomitheeresineef the pephide eompletiely syntiggizreig Esioydangg wvith AAV1

= . +];. : i.S.0f .
the oigaif Pkt bo i Bt B rOEBARET SPHC BAY2. Ul undesined
cyclizagidn to the N-terminal secondary amine occurred apart from the desired cyclization. This

byproduct could easily be removed by HPLC.

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)"].



The resin-bound peptide

H Phe-Orn-Pro-cha-Trp-N e-trityl-resin was prepared by

| i near peptide synthesis in accordance with AAV 1,

reacted with 39.8 ng (2.0 eq.8 2-acet ani do-1| - net hyl -

gl ucuronic acid (Schamann et al. 2003 European Jour nal

of Organic Chem stry: 351-358), 60.8 ng (2.0 eq.)

HATU and 105.7 | (10 eq.) 2 4 6-collidine in 1.6 m

DVF, After stirring for h the resin was washed
Example3; Chnthesiy of e[ Sn- Isymct}ﬁ@z*’l(eb@) and the

peptide was cleaved fromthe resin using 95 % TFA,

mhe e B P T AL ] R ) R Bgpi st

in acddréardeswitRABNOT UG dycligedint ﬁ:c&ﬂiahde with (ASV)2. Dhie t& the higher
1043.0 [(MtH) +] . Exanple 7: Synthesis of

nuclegghil iy of @pringsyjomparsdzoaitpbel om-brModistiageetics Withpthe dpsited cyclized
produ&t@as-rd?)‘?alhédqtg%uﬁﬂ%BI&%IH% AndhE ef W gm‘ix‘ﬂ%ﬁ{ ﬂlel}!} f‘e%'lgicjllal carboxylic

repar ance W was cyc
acid. Pmnf&xaoon @é nisecobtainbd AdW pPodaed viahHPL.Esyiblded @6 Oymg iof the desired white

solid Rpbe-1Grr-Hvpchag eghel 3.1 PN el vas purified via

2-(2-(2- Met hoxyet hoxy) et hoxy) acetic acid were reacted

MS (%%qn,gf t9<:0r3 5|g thionyl chloride for 15 nin at

of the solvent under vacuum 78.8
m (80 eq.) DI PEA, 1 mM CH2Cl2 and 5.0 ng of the
conmpound Ac- Phe-[Orn-Hyp-cha-Trp-N e] were added.
Stirring was continued for 3 days at roomtenperature
and purification was done via HPLC. This yielded 1.6
Example &f Synthesis of Bo-Glly- [QroeBro-ch&TriNIEES6) . iz =
1029.6 [(MrH) +]. 85 Exanple 8: Synthesis of

The r?@sl%?’ PeRidE %50\' F&%%@@m%% FtesT PR by linear peptide

synthé¥BSinS3056/A8SdeZ G | AW RE GRA qaﬁj@@ceél"'t(‘i ReddOiYve alkyﬁ)iﬁﬁ Ww&®g YeRzaldehyde.
accordance with AAV 2, dthe resulting cyclic

The qyelpratide lAwCI@hlda{l@WWpAAWaQ W@-SNbSEHHWisplmﬁcaﬁq;m gias HRLC yielded
0. 9m%mo%‘ﬁ fgg%sn‘%uguctt 58 as the S 1(10f the peptide were reacted

4-1i socyanat onet hyl - 2, 2-di net hyl -[ 1, 3] di oxol ane and

MS(ESI§38n/2=(7253Q1 8q PEA in 0.3 m MCN After stirri ng
for 3 days a the solvent was renoved by a rotary

evapor at or and the 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 [ (M+H) +] .

Example 5: Synthesis of HOCH>(CHOH);-C=N-O-CH;-CO-Phe-[Orn-Pro-cha-Trp-Nle]
3)

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.




Exanpl e 9: Synthesis of
Ac- Phe-[ Orn-Pro-cha-Trp-Arg(CH2CH2)] (7) The li near
pepti de Ac-Phe- O n-Pro-cha-Trp-On-0OH was synt hesi zed
in accordance with AAV 1, cy&lized in accordance with
AAV 2, and the resulting cyclic peptide

MS (E8D:ithe < 046:HpHeNa;:. Trp-On] was purified via HPLC.
Subsequently, 2.6 ng of the peptide were reacted with
22.6 mg (30 eq.)
2- (et hyl mer capt 0) - 2-i mi dazol i ne- hydr oi odi de and 29.7
| (60 eq.) DIPEA in 260 Al MeOH After stirring for 2

e sol veng re db ot
Exa"w@%éo Sw?w%moo Recejanaigor]- th%ﬁwaeéﬁ-%ﬁﬁr?w@@-“pﬂel
via HPl&§. 0:86 ng of the desired white solid 7 were
obtained. M5 (ESI): mz = 922.8 [(MH) +]. Exanple 10:
Synt hesi s of Ph-CH2-CH2-CO [ Orn-Pro-cha-Trp-Ne] (41)
The rédive bpnapit qued@hl—Eh@OﬁHPrmmﬂte-uhﬂ résip-Wdseprépdratblsy linear peptide

o G5B i PR AR Ao PRl Ta BT 3088 .

glucuft#nicewun@chmﬁﬁ{xbem | ByoaCEropQUEIERAI O OABMIO AR 351-358),
in accordance with AAV 2 and the raw product was

60.8 pgi(2.Oieqq HABUH@&G%? WY 10gq9R2,4.6reoldidiieriad .Guml RMEoAfter stirring for
15 b {5 fiSincvas okt o M sioMentE (FosuCrarat (0 dd e pepride was

cleav&f‘ﬁ'b{mhé %sﬁﬁﬁﬁn%9§ 3y TFAE 23535 iﬂiw&lﬁl‘@g 9% TIPS, @ﬁﬂ&ﬁﬂl&?ﬁh accordance
i n Koh Kohl 97 The Anaphyl atoxins. In:

with AAY/2, ancg Grwification yielded @l mgefithe dA51mcbm‘pdl¢q|4 as white solid.
Approach. Oxford, pp. 135-163). Basophilic |eukem a

s, fr whi ch express the human C5aR
MS(I‘?%)Z @%ﬁmﬁ%ted in DVEMwith 10 %f et al
bovi ne serum 100 Um penicillin, 100 .tg/mn
streptomycin and 2 nM glutam ne (all conmponents of
the nmedi um from Bi ochronme, Berlin) until confluence at
37C and 10 % CO2. The follow ng specifications all
Exanmipdé 2y Senthesielof AaxPhe+{@ri-HypkCOCH0CH,CH2 0C1E, CH,OGH;)-cha-Trp-
cni. Rﬁnﬂt medi um was decanted fromcells. Cells were
washed W§l{® 10 m PBS (Dul becco's PBS, Biochrone) and
subsequently overlayed with 3 ml Cell Dissociation
The lrﬁgénuﬁ 08 WCPhe-Om- aYp %Gl;gé Ne- W Gal féﬁgéﬁqg ab@rdancBvlth AAV 1,
room t enper at ur e’ quent was renove
was cacidzetl he aceekdancovavith AAVt hend thetreﬂmﬂtingjcﬂ:ﬁe peptdenAaPh&TQrn-Hyp-cha-

r _detac 2 th soj ut | . .
Trp-Niws RRECT et BB oot 88 W ed 8 2radapBonidieifaryacetic acid
were SRy With tstmqn (MG Eq. NS thiride f6P1S ntamaan 42)°@ X‘ft@lfvﬁ%oval of the

For the dilution Frocess t he conpounds were | ut ed
solventrungegvapuumy 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 temperature

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)"].



steps. To 20 | conpound solution 75 | of the RBL-cells
wer e added which were treated as follows: after
detachnment the cells were vigorously tapped off and
taken up in 10 Ml HAG CM (2M®85r™M HEPES; 125 mM Nad, 5
mM KCl, 1 nmM CaCl2, 1 mM MyCl2, 0,5 mM d ucose, O, 25
% BSA. HEPES- preparation: 2.3 g/| HEPES-salt + 2.66
g/l HEPES acid) at 37 C. Cells were counted and
centrifuged (200xg, 10 m i The ceII pel | et was

Exampes8s pSynfhasis nOfprA@h%lsﬂ-Bar CHGRQH)-6:3:0)e¢ha-Trp-Nle]
sol uti ﬁﬂ of NaCd and gl ucose VVI t h caI CI um and
nmagnes and cell density was adjusted to 2x106

cells/n. The cells were incubated at 37C for 5 mn.

The lidéarPephfic Ac- Fh\éi(@@ltﬁ éhanTﬁr N&-OH W/bs lfésfk@d@xﬂa@b%fddﬁbe with AAV
cel I suspensi on AAB&? i n DVBO, ma). The cells
r

1, cychieedin aesotsianes wi raad ttse reshlting cew pemide A¢-PherfOm-Hyp-cha-

Trp- Ni 3 nvyagls’puﬁllrslﬁgg %i]aoﬁgfgﬁ,pgubﬁgc?de tl% e5 6 g%gf'dlf c].hé) I eéﬁtlgig wc'e?% i"eag%ﬁ with 26.1 mg

4-isocy@haidetBil-22-dimpiy1-{163 dioxbfane fand i 1r8BLkIAR1 006y, pDIIPE]& in 0.3 ml MeCN.
cells for 10 mn at_ 37C 10 pl hrCsa (10.5 nMin

After gaeing\fors} gl ahﬁ@°%d@’éoﬁ°“ﬁ?@¥ Wﬁéwmosefb?@qmmmevqm@tor and the
obtam(fe?I dafy ﬂfo%ubtn Wﬁ?aﬁu?ﬂieﬁ%la B é. @bﬁﬁga %Ez'g Whlté1 Solid 6 were

ar e I'ce and centrifu
obtaimdd 4 C for 3 mn. 75 gl of the supernat ant are added
to 100 substrate solutions (2.7 ng/m

ni trophenyl - N-agetyl - (3-D-gl ucosani nide (Signma) in
MS(&é)S"/ZﬁT\?%&%’H%ﬂ&Q]& pH 4.5). The plate further is

i ncubated for 1 h at 37C. 751 0.4 Mglycine pH 10.4
are added per well. The plate can subsequently be
measured in a reader at 405 nm The |[C50-value is
determ ned by solving the four paraneter equation:

ExanipFé 9 Bphdrbité 6 &:Bh:@rndFrolii- Tﬂﬁmﬂgécgglce U

'C50-val ue determ nation are shown int
4: Data for antagonistic activity of selected
The lhnearpmptids AzeRiredDmgP toechakBrpgdms@Ht wassymtttesized ir{ Middydance with AAV

1, cyt‘il dVI Xc[og)q)?cg'%&lggg\l}ggs ‘}418? 5}1@% chhc peptide Ac-Phe-[Orn-Pro-cha-

Trp- [f&lWlA‘MPLGJh SubdeRadnal ] 24 &F the pe t1de were reacted with 22.6 m

P w N O CHZQUCO (%L_) n- Prg R rp- 8
(30 eqpi€gnE ylmercapto) -2- 1m1dazohne-hydr01o ide and 29. 7 pl (60 eq.) DIPEA in 260 pl
MeOH. After stirring for 2 days at 50°C, the solvent was removed by a rotary evaporator and the
resulting raw product was purified via HPLC. 0.86 mg of the desired white solid 7 were

obtained.

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.



Nl e] 4X-Phe-[On-Pro-cha -Trp-Ne]; X =

2- Acet am do-| - Met hyl - 1043. 0D d ucuronyl

5Ac- Phe-[ O n- Hyp( 000H2OCH2CH2OCH2CH2OCH3) - 1029. 6E

cha-Trp- N €] 86

6Ac- Phe-[ O n- Hyp( CONH CH2CH( OH) - CH20H) - cha- Tr p- 986. 5E
MS (BSIR]m/ZAC?98ef(MIH)P). 0- cha- Tr p- Ar g( CH2CH2) ] 922. 8F

8Ac- Phe-[ Om Pr o- cha- Tr p- Har] 910. 7F

9Ac- Phe-[ Om Pr o- cha- Tr p- Guf ] 944. 6F

10Ac- Phe-[ Om Pro-cha-Trp-Ci t] 897. 5F

11Ac- Phe-[ Om Pr o- cha- Tr p- Eew] 941. 5F

Exam%xieﬁil::gﬁgt %ﬂat@&ﬁo@ﬁ%j&?%{aﬁ?ﬁ@%&me release assay

14Ac Phe-[ Om Pr o- cha- Tr p- Paf ] 902. 7D

The a ﬂﬁufegsﬂde; frix‘goeghlg I_Il_{)lg (gééffﬂ} 8237 g@e Anaphylatoxins. In: Dodds, A.W.,

Sim, EBC(E&S},[ODmpIEnmnt:hA Prastisdu A@proadls Oxford, pp. 135-163). Basophilic

leukerfglAgelghé +1 H@a %} x;ga% %gél%gn C5aR (CD88), were cultivated in

DMERO®h Ffb%[f@'aﬂb&’ﬁﬁe §Jffé‘mT|1@0 Bl Bédicillln, 480 f/ml streptomycin and 2 mM
21Ac- Phe- [ Orn- Pro-cha-Tr p- Phe( 4- Amdln{

glutargmp‘&almp(mmtsrqf thshmediom frgm]Bieghreme, Berlin) until conﬂuence at 37°C and
10 %%Tﬁ;ﬁj {I(gyﬁggpgmgﬁagl_ow %ll Ag%}' I\}S%)c]%gf&duﬁf 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 process, the compounds were diluted in 1/3 or 1/2
steps. To 20 pul 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 ml HAG-CM
(20 mM HEPES; 125 mM NaCl, 5 mM KCIl, 1 mM CaCl,, 1 mM MgCl,, 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 suspension were added to 20 pul
of the solution containing the compound to be tested, leading to a volume of 95 ul 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
pl 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

ICs¢-value is determined by solving the four parameter equation: y=((A-D)/(1+(x/C)B))+D.




25Ac-
26Ac-
27Ac-
28Ac-
29Ac-

Phe-[ Om Pr o- cha- Tr p- Dab] 840. 4E
Phe- [ Om Pr o- cha- Tr p- Ecp] 997. 7F
Phe- [ Or n- Pro- cha- Tr p- XX1] 894. 6G
Phe-[ Orn- Pro-cha- Tr p- Nl §852. 6D
Phe-[ Om Pro-cha- Tr p- Met] 871. 6E

The resifcoRhe 1€ Hrvahierdetctinalion ar©shbOaan tble 4.

31Ac-
32Ac-
33Ac-
34Ac-

Phe- [ Orn- Pro- cha- Tr p- Nva] 839. 5C
Phe- [ Om Pro-cha- Tr p- H e] 867. 5D
Phe- [ Om Pro- cha- Tr p- Eaf ] 837. 5B
Phe-[ O n- Pro- cha- Tr p- Ebd] 871. 5D

Tablegéigtgﬁ)g ailggﬂmglcgacglgf% H‘ ge:l%%% %g%cg%ds acording to the present invention.

37Ac- Phe-[ Orn-Pro-cha-Trp-2Ni ] 937. 5E
39Act Phe-[ Orn-Pro-cha- Trp- Al a] 811. 7G (M+H)+
40Act Phe- [ Orn- Pro- cha- Tr p- Ar g] 896. 6C in MS activity
41Ph -CH2- CO- [ Om Pro-cha-Trp- N e] 796. 5C
No. 421 iigI%IDP@W- Pro- cha- Trp- Nl €] 811. 5C [amu] (group)
A3ACT Y S ETB L B T P Ct T p- NTe[ 1015, 7D
I R AT IS 35 |p
2 45Aci Ab-@hbPom-Ayp-chadriPheAr g] 820. 6G 903.5 D
A6Acs Phe-I Om NMVBAl a- cha-Tro- Argl 834 3D
47 Ac | BREHARHOND 42N -R-6H3-GPaHle- Bsn-Pro-cha-Trp-
48Ac -[ Orn-Pro-cha- Al a- Arg] 781. 8G
3 49Ac ‘QJ}Z [ O n- Pro-cha-Trp-Al a]811. 7G 1046.5 E
56PN 1 KtPhrel [Orh-Pro-@h& TPrpINR{;NK &3 Z5&efdrhido-1-Methyl-
57Ph{ CH2- [ Or n- Pr o- cha- Tr p- Phe] 787. 5D
4  58Ac{®hsufoayh- Pro- cha- Trp- 1Ni ] 937. 7D 89 1043.0 |D
Ac-Phe-[Orn-Hyp(COCH20CH2CH20CH2CH20CH3)-
5 cha-Trp-Nle] 1029.6 E
Ac-Phe-[Orn-Hyp(CONH-CH2CH(OH)-CH20OH)-cha-Trp-
6 Nle] 986.5 E
7 Ac-Phe-[Orn-Pro-cha-Trp-Arg(CH2CH?2)] 922.8 F
8 Ac-Phe-[Orn-Pro-cha-Trp-Har] 910.7 F
9 Ac-Phe-[Orn-Pro-cha-Trp-Guf] 944.6 F
10 Ac-Phe-[Orn-Pro-cha-Trp-Cit] 897.5 F
11 Ac-Phe-[Orn-Pro-cha-Trp-Eew] 941.5 F
12 Ac-Phe-[Orn-Pro-cha-Trp-arg] 896.7 F
13 Ac-Phe-[Orn-Pro-cha-Trp-Hci] 911.6 F
14 Ac-Phe-[Orn-Pro-cha-Trp-Paf] 902.7 D
15 Ac-Phe-[Orn-Pro-cha-Trp-Ebo] 934.6 F
16 Ac-Phe-[Orn-Pro-cha-Trp-Ecf] 950.6 F
17 Ac-Phe-[Orn-Pro-cha-Trp-Ebu] 934.7 F
18 Ac-Phe-[Orn-Pro-cha-Trp-Ecg] 934.6 F
19 Ac-Phe-[Orn-Pro-cha-Trp-Edn] 948.6 F
20 Ac-Phe-[Orn-Pro-cha-Trp-Ecr] 891.7 E




59Ph- CH( OH) - CH2- CO- [ Orn- Pro-cha- Tr p- Nl e] 812. 4D
144Ac- Phe-[ Or n- Hyp-cha- Trp- Nl e] 868. 6C

1453PP- [ Om Hyp- cha- Trp- Nl e] 811. 6D
146Ac- Phe- [ Or n- Pro- cha- Tr p- Ty8§ 902. 7D

147Ac- Phe-[ Orn- Pro-onf-Trp-N e] 860. 6C

21 172A¢A&iPhe{ Oyis-Pry-chas Tip-Piegd-Phwidink ]| - NH21011. 6E|929.7 F
173Ac-Phe- r('l'n Asn-cha- 'I:rn [N a'l S71E
22 174A~APere{[@rmPM@hacml qua NI e] 839. 5E 868.6 G
o=l ST Thes —Net869-—5E
RN S [mpﬁ?yﬁ‘a i Phe] 945. 6E 8886  |E
24 177ACACIPRe: [@E@PW@hahT&r &Irg%M%IZ?ﬂJ 894. 7k 924.7 E
178A¢-Phe-[Om Hyp-hl e- Mcf - Phel 874 2F
25 179A A@iPdae{[QmephaaTm-Dab] Nl e] 823. 1E 840.4 E
—%%AL_PF T 11 Ph S] 8575
26 181A~A?’|$§e[[gf%PF‘§/Eh T’é? E?RJ Phe] 877. 9D 997.7 F
T8¢ A BTt N[ 877. 5E
2T AP EREe O P I ha Pk b 1011 o 846 |
28 184ACAPPhe][Omm-PNVERTIER-NId)- NI €] 885. 5E 852.6 D
185A¢- Phe- r Qrn-Pj P hle-Bta- th'l 892 7E
29 186A:Ap|PéE{[@anm-eha:“ﬁ@-Meﬂ N e] 833. 3E 871.6 E
T87AT P Phet8674E
30 JoanTABIEe [g‘}? Bro U*&%XIPTXZQM 1937. 7E 265 |G
31 189ACAEPRe! [@hElPPd-@heFTﬂ)' N¥# Cha] 893. 6E 839.5 C
190A¢- Phe-[Qrn-Pro-cha- Trp- Chg] 879, 7F
32 191A¢ARPhe][OrmPry-cheeFep-Hle)- Ci t | 897. 5F 867.5 D
o—cha Ten Larl OO1 2D
\>/ \¥J L&Y T | ==y | J UJ L. T
[ Apribe (BrmiPr-eha hep- et (eu] 853, 5E 837.5 B
T92C AR e 1AL ni €] 853. bE
IR NG ej[g;{ﬂpg EREb Phel 887, 7D 8715 |
35 Ac-Phe-[Orn-Pro-cha-Trp-Eag] 835.5 B
36 Ac-Phe-[Orn-Pro-cha-Trp-Pmf] 901.6 D
37 Ac-Phe-[Orn-Pro-cha-Trp-2Ni] 937.5 E
38 Ac-Phe-[Orn-Pro-cha-Trp-Thi] 893.5 D
39 Ac-Phe-[Orn-Pro-cha-Trp-Ala] 811.7 G
40 Ac-Phe-[Orn-Pro-cha-Trp-Arg] 896.6 C
41 Ph-CH2-CH2-CO-[Orn-Pro-cha-Trp-Nle] 796.5 C
42 H-Phe-[Orn-Pro-cha-Trp-Nle] 811.5 C
43 Ac-Lys-Phe-[Orn-Pro-cha-Trp-Nle] 1015.7 D
44 H-Phe-[Orn-Ser-cha-Trp-Nle] 843.5 D
45 Ac-Ala-[Orn-Pro-cha-Trp-Arg] 820.6 G
46 Ac-Phe-[Orn-NMeAla-cha-Trp-Arg] 884.8 D
47 Ac-Phe-[Orn-Pro-ala-Trp-Arg] 814.8 G
48 Ac-Phe-[Orn-Pro-cha-Ala-Arg] 781.8 G
49 Ac-Phe-[Orn-Pro-cha-Trp-Ala] 811.7 G
56 Ph-CH2-[Orn-Pro-cha-Trp-Nle] 753.4 D
57 Ph-CH2-[Ormn-Pro-cha-Trp-Phe] 787.5 D
58 Ac-Phe-[Orn-Pro-cha-Trp-1Ni] 937.7 D




196Ac- Phe-[ Orn-Pro-hl e-Bta-N e] 844. 7E
197Ac- Phe-[ Om Pr o- hl e- Bt a- Phe] 879. 5E
198Ac- Phe-[ Or n- Pro- hl e- Pf f - Phe] 840. 9E 90
199Ac- Phe- [ Orn-Pro-hl e-Trp- NI&) 828. 1D
200Ac- Phe-[ O n- Ser-cha- Tr p- Nl e] 843. 5E

59 201A¢PIRGEH DEN)FCIRHCQA-faentPio-dHaclrp438le b E 812.4 D
202 A¢-Phe r O p--Setr-hle-Tr p. NI o'l 817 5E
144 2034 Api?@e{[@rmﬁvmchéﬁdpﬂlsl Nl e] 858. 2E 868.6 C
20445 = :
145 5058 Ph rp-N e] 915. 5E 8116 D
146 311A AMel[@m Pf@cm{ BrpSrgy] Phe] 884. 8E 902.7 D
3158yl - [ (rn-Pro-cha-Bfra-N e] 771 8F
147 317DpAc{PbedOBePrbmETrpNitle] 831, OF 860.6  |C
172 319K é@ﬁhs-lt?lf-ﬁrq:%% i "3’ ‘Fy%lur@l%z. AE 10116  |E
173 S23FfhcIPRE- T RRE Py Pnel 903 2E 371 E
73 325F)J|A‘-c [Dgn %ro c rp Nl e] 930. 5E
174 326F JAe%e-[D@i WzH}(:ha—(Tlﬂp-Nfe]p Phe] 966. 8E 839.5 E
327Fbn-Phe-T Orn-Prg-cha-Trn- Nl n'l Q16.5E
175 328FbAC1ﬂhé -[Pey- ﬁ?hPrCBanTﬁaN#@B N e] 916. 5C 869.5 E
176 ' 945.6 E
177 332F Ac-[P'BBf[ Fhl@-'BQa ilihé] Phe] 973. 1E 894.7 E
333F¢k-[Phe-Orn-Pro-cha-Trp-N e] 1046 _4F
178 334F Ac-FPrhe-[p@-HfolﬂeMﬂf-Pheb NI e] 1047. 1E 874.2 E
- h Dhal Q00 QL
ILoJ YUU. Vi
180 =3/ FHAcIPHE: [b‘rﬁ 'PIy‘fMﬂe ‘P?@Pﬂéﬁp PIET T0Z2E 857 E
181 Ac-Phe-[Orn-Hyp-hle-Trp-Phe] 877.9 D
182 Ac-Phe-[Orn-Hyp-Mmf-Trp-Nle] 877.5 E
183 Ac-Phe-[Orn-Hyp-Mmf-Trp-Phe] 011.8 E
184 Ac-Phe-[Orn-NMD-cha-Trp-Nle] 885.5 E
185 Ac-Phe-[Orn-Pip-hle-Bta-Phe] 892.7 E
186 Ac-Phe-[Orn-Pro-cha-Pff-Nle] 833.3 E
187 Ac-Phe-[Orn-Pro-cha-Pff-Phe] 867.4 E
188 Ac-Phe-[Orn-Pro-cha-Trp-1Ni] 937.7 E
189 Ac-Phe-[Orn-Pro-cha-Trp-Cha] 893.6 E
190 Ac-Phe-[Orn-Pro-cha-Trp-Chg] 879.7 E
191 Ac-Phe-[Orn-Pro-cha-Trp-Cit] 897.5 F
192 Ac-Phe-[Orn-Pro-cha-Trp-Ecr] 891.7 D
193 Ac-Phe-[Orn-Pro-cha-Trp-Leu] 853.5 E
194 Ac-Phe-[Orn-Pro-cha-Trp-nle] 853.5 E
195 Ac-Phe-[Orn-Pro-cha-Trp-Phe] 887.7 D
196 Ac-Phe-[Orn-Pro-hle-Bta-Nle] 844.7 E
197 Ac-Phe-[Orn-Pro-hle-Bta-Phe] 879.5 E
198 Ac-Phe-[Orn-Pro-hle-Pff-Phe] 840.9 E




338Fhu- Phe-[ Orn-Pro-hle-Pff-N e] 807E
341H Anf - [ Orn- Aze- hl e- Pff-N e] 750. 9E

342H Bal - Phe- [ Om Hyp- hl e- Trp- Nl €] 872. 5E

343H Bal - Phe-[ Or n- Pro- hl e- Pf f9(Nl e] 836E
344H Eby-[ Orn- Hyp- hl e- Trp- Nl e] 801. 9E

199 347Hbachhe-[Dai-Rrddile-TipeNE] f - Nl e] 921E 828.1 D
Q53 Phe-[ | vo. I—I\In hle-Pff_N el 795(____ 91

200 354H ﬁﬁé’hptﬁ]ﬁn Sgrrela Bkifel N e] 811. 4E 843.5 E
355+ S T Phet829—%E

201 356H éﬁz’h%d Sygc%ﬁ&'?ﬁ?l Nl e] 828. 1D 8435 |E

202 397H RB@hfeg)m S¥pheBp N} Phel 862. 1D 817.5 E
358H Phe-| Hyp-ctb-Pff-N e] 813 2F

203 359H th’hpdﬂrwpr-chaﬂm-buﬂl e] 834. 2D 858.2 E
360HR Phe}868D

204 3611l B 3"’?50 %c JQEHVN&J Leu] 796. 4E 915.5 E
362 K3 Chgl 807E 915.5 E

295 3634 gﬁ%gcin %‘pdﬂ"l N Th e] 795. 1E

311 364H{ RoerHi-QOm-Pitohle!BrafPht} Leu] 781. 2E 884.8 E
365H Phe-I Or n- I—I\/p-hip-fo-Nl o] 781 1E

315 366H] BaklOraBrehaBte Nl - Phe] 815E 771.8 E
S6THRhE O =yt e=Frp—He} 8159

317 3ga4| BRELCE SIS RIS b Leu] 802, 1D 819 |E

318 S09F EBRPh Oni'MDEféhs-‘l“ Phty e] 801. 5D 1008.9 [E
370H] Ph% [8[1} Hyp-hl e T;HKS) I\I%/L] 787. 3F

319 371H Etieplﬁea@ml-mp-hm BffiNle] Phe] 835. 6D 792.4 E
279101 ha T Nl o1 010 10

323 373H m -theaTprEhebne] 802, 7E 904.4 E

325 /4 Foephe{Orh PlolcHa Trp-NleY ©! /¥U- 7E 930.5 E

326 Fbn-Phe-[Orn-Hyp-cha-Trp-Phe] 966.8 E

327 Fbn-Phe-[Orn-Pro-cha-Trp-Nle] 916.5 E

328 Fbn-Phe-[Orn-Pro-cha-Trp-Nle] 916.5 C

330 Fbo-Phe-[Orn-Pro-cha-Trp-Nle] 924.5 E

331 Fbp-[Ormn-Pro-cha-Trp-Nle} 839.4 E

332 Fci-[Phe-Orn-Hyp-cha-Trp-Phe] 973.1 E

333 Fck-[Phe-Orn-Pro-cha-Trp-Nle] 1046.4 E

334 Fck-Phe-[Orn-Pro-cha-Trp-Nle] 1047.1 E

335 Fha-Phe-[Orn-Hyp-cha-Trp-Phe] 988.9 E

336 Fhb-[Phe-Orn-Hyp-cha-Trp-Phe] 979.1 E
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342 H-Bal-Phe-[Orn-Hyp-hle-Trp-Nle] 872.5 E

343 H-Bal-Phe-[Om-Pro-hle-Pff-Nle] 836 E

344 H-Eby-[Orn-Hyp-hle-Trp-Nle] 801.9 E

347 Hoo-Phe-[Orn-Hyp-hle-Pff-Nle] 921 E

353 H-Phe-[Lys-Hyp-hle-Pff-Nle] 795.2 E




375H Phe- [ Om Pr o- cha- Pf f - Phe] 825. 2E

376H Phe-[ Orn-Pro-cha-Trp-N e] 811. 5E
377H Phe-[ Or n- Pro- hl e- Mcf - Phe] 815. 3D
378H Phe- [ Orn- Pro- hl e- Ccf - Phel1815. 3E
379H- Phe-[ Orn-Pro-hl e-Pff-N e] 765. 3E

354 380H; RHthel [Orn-HBmo-hid-BicPNle]Phe] 799. 2D 811.4 E
381Ht Phe- [ Or n-Pro-hle-Trp- N} 786-1D

355 382H| Bither[@rp-Hhan-higBifFhs] NI e] 802. 1D 829.1 E
S8t R e S g Pie 835D

356 3g. | et g EE o PR N o] 805, 76 8281 D

357 385H Rl [OrR-1hp-cHal BrpMej Leu] 771. 5E 92 862.1 D
386H Phe-[Qrn-Ser-hle-Qcf-N e] 771, 3E

358 387H{ Bikhef[Orn-IBaxcthiffE-Rid]- Leu] 755. 2E 813.2 E
388H-Phe—{OF A-Ser—ple—RiE—N-e}754-8D-

359 3g91| Bricher[§rp-HaavethrTapdYIel phe] 788, 76 8342 |D

0 SY0H HiFiel O P o-ab o Phe W €] 775, 7D

360 oo bt O RS P PU] o] 802, 4E 868 D

361 393Thy-MMeroHypypleMerTey)- Phe] 959. 9E 796.4 E
50AciPhe-Orn-Pro-cha- Trp- Arg-NH2Q13 3E

362 51Ac | BrhediQimbha-bpLifFEBgPhe- NH2904. 5D 807 E
S2AcT P QAT Bt Phe=H2907—5€

363 53ac| PREAOREE- RSN - N2o54. 4D 795.1 B

364 O4AC] ﬁ%egmnﬁiﬁ-me@fﬁtéa]@a- NRZ910. 5E 781.2 E
55Ac{Phe- Orn- Pi'p-cha- Tr p-Phe- NH2941, 3D

365 60Ac{BHRhet{anMyp-ldhL2fANIe]Leu- al a- Tyr - OH978. 9F |[781.1 E
61HAE re—NHZG-64-—95

366 goAc| Bﬁiﬁ%-;%m@ﬁ'}fgfg‘ﬂphe- NH2921. 8D 815 E

367 °4ACTH e Orh Hyp-hig-TrpHey - Nrievo>a. YU 815.9 E

368 H-Phe-[Orn-Hyp-hle-Trp-Leu] 802.1 D

369 H-Phe-[Orn-Hyp-hle-Trp-Nle] 801.5 D

370 H-Phe-[Orn-Hyp-hle-Trp-Nva] 787.3 E

371 H-Phe-[Orn-Hyp-hle-Trp-Phe] 835.6 D

372 H-Phe-[Orn-NMS-cha-Trp-Nle] 816.1 E

373 H-Phe-[Orn-NMS-hle-Pff-Phe] 802.7 E

374 H-Phe-[Orn-Pro-cha-Pff-Nle] 790.7 E

375 H-Phe-[Orn-Pro-cha-Pff-Phe] 825.2 E

376 H-Phe-[Orn-Pro-cha-Trp-Nle] 811.5 E

377 H-Phe-[Orn-Pro-hle-Mcf-Phe] 8153 D

378 H-Phe-[Orn-Pro-hle-Ocf-Phe] 815.3 E

379 H-Phe-[Orn-Pro-hle-Pff-Nle] 765.3 E

380 H-Phe-[Orn-Pro-hle-Pf{f-Phe] 799.2 D

381 H-Phe-[Orn-Pro-hle-Trp-Nle] 786.1 D

382 H-Phe-[Orn-Ser-cha-Trp-Nle] 802.1 D

383 H-Phe-[Orn-Ser-cha-Trp-Phe] 835.4 D

384 H-Phe-[Orn-Ser-hle-Eaa-Nle] 805.7 E

385 H-Phe-[Orn-Ser-hle-Mcf-Leu] 771.5 E
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67Ac- Thi - O n- Pi p- cha- Bt a- Phe- NH2941. 3D
68Ac- Phe- Om Pr o- cha- Tr p- Eap- NB2960. 9F
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ZO4AQAE | . NRZYU 7. 4E
282 5o e A AR o ﬁB?a Egﬁ lﬁ?e NH2892. 8E o115 E
283 286A¢ ARFRhe@ir-PochlE-DEf-Bhy-NRIE- NH2908. 3E 875.4 E
297 Ad-Phe- Oxn-Pro-hle- EFnz- Phe- NH?QKE
284 288 A(¢ AprPélech ErpdllmE@awElﬂw NH2924. 3E 907.4 E
586740 NH2B886—3P
285 590A Aﬁf@e@ %’PQ‘IE@CT?@F IWH'FT? NH2892. 1E 892.8 E
286 291A¢ ACT8reld)f-ProthleUEgy ¥iHe-NTI2 - NR2S /4. ZE 908.3 E
292A¢- Phe-Orn-Pro-hle-Mf-Phe- NH2857, 9E
287 293Aq A@%ﬁ@mmdllbﬁgz%p—m% NH2870. 1E 885 E
L 204A¢ Pro—hi-e—Ocf—Rhe—NH287Z4—1E
288 595 Aﬁ?gle@w ProchleMef@Ni-NHE - NHpg57. o 924.3 E
290 NA2S 07 S8E—
289 5 g7 ad ABH et Bt ﬁMCf§4a gﬁg NH2908. 1E 880.3 D
290 298A( Aekmm@ﬂr Pliochl &M F-NER- NH2864E 892.1 E
2900Ad-Phe-Orn-Pro-hle-Pff_-Faa- NH?2926 3F
291 300A¢ Aptihec@m-ProchledMcfithe-INHy - NH2888. 1E 874.2 E
2 AT PO =P e PP NP B 76 E
292 305 Ad ASHDe QPO MIFBhe-NER \ pas7. 7E 857.9 E
293 304A¢ AciT8retdir-ProtileUMmyIPRe g2 NHZ839. 7E 870.1 E
294 Ac-Phe-Orn-Pro-hle-Ocf-Phe-NH2 874.1 E
295 Ac-Phe-Orn-Pro-hle-Off-Phe-NH2 857.9 E
296 Ac-Phe-Orn-Pro-hle-Otf-Phe-NH2 907.8 E
297 Ac-Phe-Orn-Pro-hle-Pff-2Ni-NH2 908.1 E
298 Ac-Phe-Orn-Pro-hle-Pff-Cha-NH2 864 E
299 Ac-Phe-Orn-Pro-hle-Pff-Eaa-NH2 926.3 E
300 Ac-Phe-Orn-Pro-hle-Pff-Mmy-NH2 888.1 E
301 Ac-Phe-Orm-Pro-hle-Pff-Pff-NH2 876 E
302 Ac-Phe-Orn-Pro-hle-Pff-Phe-NH?2 857.7 E
304 Ac-Phe-Orn-Pro-hle-Phe-Phe-NH?2 839.7 E
305 Ac-Phe-Ormn-Pro-hle-Tff-Phe-NH2 893.8 E
306 Ac-Phe-Orn-Pro-hle-Trp-Phe-NH2 878.9 E
307 Ac-Phe-Orn-Pro-ile-Trp-Phe-NH2 864.5 B
308 Ac-Phe-Orn-Pro-omf-Bta-Phe-NH2 929.8 E
309 Ac-Phe-Orn-Ser-cha-Bta-Phe-NH2 912 D
310 Ac-Ser-Phe-Orn-Aze-cha-Bta-Phe-NH2 994.7 C
312 Ac-Thi-Orn-Pro-cha-Bta-Phe-NH2 927.8 D
313 Ac-Thi-Om-Pro-cha-Bta-Thi-NH2 933.8 D




305Ac- Phe- Or n- Pro- hl e- Tf f - Phe- NH2893. 8E
306Ac- Phe- Orn- Pro- hl e- Tr p- Phe- NH2878. 9E
307Ac- Phe- Om Pro-i | e- Tr p- Phe- NH2864. 5B
308Ac- Phe- Or n- Pr o- onf - Bt a- PheQNH2929. 8E
309Ac- Phe- Or n- Ser - cha- Bt a- Phe- NH2912D

314 310A¢A&dihrPhe-0inrA ZezchacBia-MicaNHBRe- NH2994. 7C 1008.7 D
A2AE—Thi(x o -Dro-cha-Bta~Phe-NH2927 2D

316 313AFCHACRARGPhe-OmcPre-sharBa-RhedER 8D o9 9359  [D
STAACE A Ao E e L A BTG T Bl e-NF2T008 7D

320 S et B BBy TR B PN e Nposs. op | 10239 |[E

321 320FfEA&IPhefdrh-AechalBratithe-NAHR2 - NH21023. 9E 925.7 D
Q21ERAc-Phe-Crn-Aze-cha- Rt a- Phe- NH2925 7D

322 322F \EAPiPée@rn-Hl’ﬁ'@h@-tEéa-Bh&Nﬁ?e NH2939 8D 939.8 D
324:: LILI Id'l ILUU'-]' r|_

324 359F} @Zm 1c’i"t‘kﬂ}ﬂrm% FFﬂE’lﬂ;F% Phe- NH21001. 9F 864.7 E

329 320TIFoE ﬁe-@ﬁtrpxﬁfrﬁeﬁfﬂélp -RHhe- NFZ92T. BE 10019 |E
340Fi d Pr o- cha- Bt a- Phe- NH2966. 6E

339 345H; FthH&#@rﬁ?r(Pcm-Bmplﬁ-NHEhe- NH2936. 7E 921.8 E

16 Nep-Rhe- Gt - Prg. hl e-Bta-Phe- NH21007 7E
340 348 Bld#ﬂE %Pliﬂrﬁlarﬁ“é Iﬁi\efNH%e NH2999E 966.6 E
T {: =

345 he2NH2994 2D 936.7 E

346 351HpH- r@:ei?JPQthleeBMtIﬁheHhﬁsz972 3D 1007.7 E
352Hbo- Phe- Oxrn- Pra-hl e-Pf f - Phe- NH2956D

348 391H ﬁhe—P@ﬁ-tCIPPm-hiled’fBPhe -BiE- NH2896. 7E Exanpl e |$29 E
%t e I I1 II (J.II Ulll_yIIB I'VI SC e

349 assay 3’58'32@#(&7@?”%%?% EC50 val ue was 971.8 E

350 PerT >Has$hkrorﬁ PIRSBEPRENER 6 PTOCETNT & TeGRI By
in exanple . he only exception that 30 of

351 the :an@had)mf?rbéﬂet-hkﬂ‘@die-\bﬁﬂb m xed with 972 3 D

352 Hoo-Phe-Orn-Pro-hle-P{f-Phe-NH?2 956 D

391 H-Phe-Cit-Pro-hle-Bta-Phe-NH2 896.7 E

Example 12: Determination of ECs values in an enzyme release assay

The determination of the ECsy value was performed 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

C5a for stimulation of the enzyme release. The results for the tested compounds are shown in

table 5.




Tablq i fagpl

75 | of the cell
There was no prei ncubation or
stinmulation of the enzyne rel eas

e.

suspensi on described in exanple 11.
addi ti on of
The results for the

Cha for

tested conpounds are shown i nl0& able 5. 100 Table 5:
Data for agonistic activity of selected conpounds

according to the pr esent
rCBaZ 4

i nventi on No. CorrpoundECSO
qiéﬁgm@gq\nméx]wty o% selectgd com}g\(l;unds acco%g to the present invention

41Ph- CH2- CH2- CO- [ Orn- Pro-cha- Trp- Nl e] " 1430

2Ac-Phe-[Orn- Hyp-cha- Trp- Phe] " 1430
No. 4Cémphend Om Pro- cha- Trp- Nl e] "1430 ECs
1Ac- Phe- [ Or n- Pro- cha- Tr p- Phe] " 1430 M
43Ac- Lys- Phe- [ OP- dCha- W NI e] " 143 (nM)
- 25}@5 he-[ O n-Pro-cha-Trp-N'e] 1430 54
he-[Om Ser-cha-Trp-Ne] " 14310
3 BHQCHZQ@HEIHMF@@J@}@HBF@OEaf ] " 143001430
cha- Tr p- Phe- NH2> 100000
G%Eiogr@h&‘&lﬂeg cha- Bt a- Phe- NH2> 100000
41 Q?O‘ -y thJTPp-R & NFZ> 130
88Ac- he- Ar ro- cha- Tr p- Phe- > 100000
2 %Mhéliﬁ@nﬁlwp@hp-ﬁm-&h&'} p- Phe NH2[> >1DIGOOO
NI
LI lJ r I IU TN 1L
42 %eﬁQén'?F?)cﬁi%NgﬂTr p- Phe- NH2> ’i]d‘e Hoo
1 PABSRION DR BTGP @ Phe- N2 (g0
13: Solubility ernination for| sel ecte
43 ABealkysiPhedORidiim-W-Nle] »1430
28 | H-Phe-[Orn-Pro-cha-Trp-Nle] »1430
44 | H-Phe-[Orn-Ser-cha-Trp-Nle] »1430
33 | Ac-Phe-[Orn-Pro-cha-Trp-Eaf] »1430
61 | Ac-Phe-Orn-Pro-cha-Trp-Phe-NH; >100000
62 | Ac-Phe-Orn-Pro-cha-Bta-Phe-NH, >100000
71 | Ac-Ebw-Or-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-Orn-Pip-cha-Bta-Phe-NH; >100000

d

101 Exanpl e



The solubility of conmpounds was determ ned by the
follow ng procedure: 20 | of a 10 MM stock sol ution
(in DVMBO) of the compound were diluted in 980 | of the
solvent to be tested. After IHcubation for 24 h at RT
under shaking the sanples are centrifuged at 11. 000
Exampper1 3:nSelabilify Detelmihatiem for selegted 03aR-antagonistant i s
deternmi ned by photonetry. The opiteal density of the
sanple and of a control in 60 % MeOH served as a
The sﬂﬁlﬁﬁiﬁj’ of fc@ﬁlgt)ﬂﬁdss\%ygétbhﬁlﬁed g?rfﬁé’ lf&ﬁ?w&? Froceati@ed & of a 10 mM
simlarl solubility in the solvent 'to be tested
stock aslution (llnd)MSlQ)rocﬂ theveompowst weref diluted ine980 plaodi e rsolvent to be tested.

After itfflél gt" o {?}{ g?ghlﬁol#é /J\ﬁﬁer %aglhgftﬁgﬁéx{;éﬁ grgszgugﬁégm@fat 11.000 rpm in an

Epperfdogt é‘eﬁtnfﬁE@ THadk; ?%h&ﬁﬁls%ﬁénn\i‘@e‘él ByepRtSiHetdy. The opiteal density of the
centrifugation after he UV-absorption of the

samplg @pé of atcantrohiaHOnfeePbloseared @maasw: fos the mglpbm Compounds that

showe(glfe ] s Paglgrn%o%bn gubglgtg &% é%_ll%r%nt-l‘; Istg%}g(? fl% }f‘eogogﬁrgmere tested for

their tfxinfuabbstubilityT@&lotlo®s. Trefor thetconpousd was suspended at 10 mg/ml in the
representatives of the conpounds according to_ th

solventpystams of chpiceorhsaindisselvad ppst twasi ramowed iy pemgswwaﬂer 24 h. The

UV-aésR‘ié@hﬁ%_ t&%uﬁﬁgatgﬂgw%s%@ﬁ,ﬁuéﬁ%{@c%fmgy & 8 respective reference value

(60 Y20 Ehd SalubiRtyoofsome Tofiithéc@hpdinds according to the invention is shown in

42H Phe- [ Or n- Pr o- cha- Tr p- Phe] 45 4X- Phe-[ Orn- Pro-cha
table 6.7 p- Nl e]; X = 2- 84 Acetanido-1-Methyl -G ucuronyl

40Ac- Phe- [ O n-Pro-cha-Tr p- Arg] 94

43Ac- Lys- Phe-[ Orn-Pro-cha-Trp-N e] 93 Exanpl e 14:
Tablele ol ulity of serhe seppésentativespiiche enmopriundsiaesordmgity thténvention

ant agoni sts The exchange of argenine in conpound 40 by

Noal alonepduid) out | i nes the i nport anSelulilitynia 20i M HEPES

chain in this position for the inhibitory [.f
the peptide. The replacenent of argi }334067 ébM{‘M)
1 pOSIAtcLFﬁé }Oﬁﬁi’[-&-ﬁﬁa-qmg gcid Tysine (22) Sugprisingly

results 1h an increase of "the 1C50 value 102 (from 20
2 nM m-H?@[OnM-IypTdhasTrthe] that fhe positive3charge
285 T i Phe-[Oin-Pro cha Troie] O T 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 ICsy value



antagoni stic activity. The introduction of

4- am nophenyl al ani ne (Paf) 14 to the C-term nal

position results in an | C50-value of 30 nM The

am no-group in Paf has a sinmil@® distance to the

Ca-atom conpared to the am no group in |lysine. The
(fromeé0ciidrtge8 760 M)y iThiswneans thamho positidd chdrgd alonéés not responsible for the

antag IS IO e, TOCHARH B Pt higPpeny i R attda: i fge C-terminal
posfu&n’- Rs0M irCA/TRAL2BIE of 80 tn'R@ ”Fl{éearﬁﬁlofg‘i’m%f‘ﬁgs a SlthBar distance to the

clearly shows that, surprisingly,  not the positively
Co-atovacogemired tdehe amino gnbupﬁmjyand Pefexchangp of argimihg jn ¢agnpound 40 with

res le f ti interaction w
the iSEATER By §7 BRUBPROUE PhensTalEnine e ihGorpeindy foRieh surprisingly
showﬂuﬂ:l ?Cso%ﬁler?gfnw Sirfpdisble k6 ARG d‘f%o\‘npokﬁd 149 THﬁ%l&Jrl% shows that,

to replace the arginine by other, hydrophobic
surprisinglyt notuthe pesitivély blvargedaside girin of Arg andRaferespectivelyhis responsible for

L val ue co 0, conpound 40. f or. c e
the criia0 i EpHiiar BT e (kAo SRR OF SRl e Gl aliphaic side
chaini df SR ﬂ@ﬁ)e&tlve@ﬁ 1t49, poddible t%zre%ﬁac@”thé%Ea;ré’lﬁm%7b}3%theirhl$ydrophoblc

exchange of further amno acids in 40
substifptigins Avishousra ignificantinereasg o éhe tlee- ‘éﬁlléfe Coml?aliedstooﬁompound 40.
Examgn:? f&gér}}l%:és%wg&a&c tl Eul gé)c t@t%ng aré%l? 2%&1 p ér} ﬁ%%lgo%ngrs 1, 28, 29, 31,
32, 33n3d£35 B86s37188¢el oped based on the st ruct ure-activity

rel ati onship of these and additional peptides. The

di stances for the inportant residues (two hydrophobic

t C
The e%@l‘ijm%%ff‘i e %@nﬁgqygﬁ@h@r AﬁatrI\Tng/%eg - X1a OFP gD %ﬁ%@éa?éh that the side
chamsjeﬁltthb dplkdvibg amihooavids a?e mspdrﬂmt fom gngd)mstld ativity:n2hw, cha, Trp.
simulation (increnment of 2 fs) of conpound 28. The

simul ati on was perforned usi ng AMBER94-force field

A phﬁﬂﬂc@ho?)‘tﬂid’epﬁs V& ebdpedASdd 6nf ﬂ%%)tru@fﬂﬁ’@ﬁct%’y'r@ﬁtlﬁnshlp of these and
frame work he static analysis of snapshots from
additipnad gegtgdesn"ahﬂ)é]@mm forf the hmpolrt@(}t@mlcmey (t(wfgd@@lrophoblc and two aromatic

srourf S hs BRR S SRR GR BEEE vei'ow . e

starting structure for the nolecul ar dynamc
si mul atj on based on ensenbl e-dynam c cal cul ati

The cggwﬁn&ﬁ Wag dseglepedelasedrpp ap’ergﬁ legting melegulay gmaync simulation
(mcreﬂfe'hi 42 @‘%gi_’gohpoﬁr{&ezti Qﬂ@ﬁlmﬂmm rr]foglggﬁs)amﬂg ‘Atl\‘ghgggﬁ -force field

structure-restficting properties are
and ant éxplicit1Watdmoaodel € TIES) iidas pedodint fraohe M’mkAIBhe static analysis of the

erneability ina T based ass syst em The
snapsh e BRI RS 45h nitbseeoBeloh e Beh P LID0 st ey the disnces between

the m&Ns-ceBieMd phatiB Rbwp- 5) from 10 mM stock
sol ution I|5hn 100]3%%05"%% rravr‘qnl tol (approx. 4 PV is

added to the sanple. Subsequently, the solution is
The stasting istrugjuie fondhe mwlesylse dyaemie simlatigon evas; based @nagrisemble-dynamic

calcufilif% with seven cyclic peptides. The peptides were highly active (ICsy in the lower

nanomolar range) and with structure-restricting properties when compared to each other.



of a TG-7 cell culture (passage 15, in a 24 well
transwel|l plate) to a final DMSO concentration of 1
% HBSS-HEPES (5 mM pH 7.4) is placed at the
basol at heral side. SubsequentlG3 the cells were
i ncubated for 120 min at 37C. The integrity of the
TC-7 cell-layer was tested by the added nmannit ol
Exan(pfaps: MeaSuiddidntofitlsd ABTpermeibikatinla TE-Pbaded [assiysdysiem
derived fromthe equation
(VRXCRI 20/ (O XAX(CD, m d-CR, md)), whereby VR is the
The compowrsisde befiestedeare dilireddn am@mzentx@;m of 56 uM i HBSS-MES (5 mM, pH

o) SEMAHR sShe 1010k FHSEE Rl RS oF 4 e o

samplehSutise@eendll, theeollfior 15Céén|tr1ﬂu@éd§£nd 65@ sﬁp&nﬁt&nﬁ iB @.dded to the apical side
m dpoi nt concentration of the te tr;s)ound in the
A

of a Hbﬁ &Pll @Hﬁ%e(?asaa&ﬁ tR iniac4) well ﬁfénw%lcel i p dwalbPM3(-concentration
of 1 %%BSﬁm  toh dtﬂi—ﬁ ; ;%[Cfg%,é{ g]at ARG atheral side. Subsequently, the cells

npou
were ihcubte] for 12Pndn ah37°0. Thé\irg¢dlity 2f the TC-7 cell-layer was tested by the added

e 083 P05, TSR0 L s B5R e cavin
e PSS o T ESPIE 5 BT B PREPRAROE e, Ca i

the cohQerfiration of tHeh@std:Gﬁllpb@ﬁH riae mblvéﬂa@ntﬂ:r\ahbxt Bzosmin ¢t id\e incubation
(ESI): mz =9 (MtH) +] . Exanpl e 17: SyntheS|s of
time, A ipfhe ared- ofzﬁtecﬁﬁ eell-aver, Nrizmig 39 yher mdpoinfe soncgaisationeof the test
(5] eptl S, 8.1
comp%ﬁﬂ{&acao%gr g){arjgi&ér}l d %&L (ﬂa&* nu:5c11 (ﬂr tﬁg C[QJt %%ng)%und in the
receive? chamiter.obt ai ned as a Whl te solid. M (ESI) n12 =
907.5 [(MtH) +] . 104 Exanple 18: Synthesis von
Ac- Phe-Orn-Pro-cha-Trp- NH- CH2- CH2-Ph (72) 200 _ng

Br ono- (Qﬂmm"mﬂ(yphenyl ) methyl pMBrpexmeshilitydemvs]i s
i ncub a1, sotutTon—gf
Ipﬂeﬁyl éf‘h F‘%\lﬁ?’ﬁ'e T chm"l_ir?\% @{ at RT for ?§2h.

Subseq shed DMVF,; 5.0 nm,
Me OH: %Pgﬂrﬁ) lt“th?)(*J\/lhrl:;ﬁpSPmﬁ0 ) gmd tlhfzsr(mmu de ils
synt hesi zed in accordance with AAV 1. After
purification by HPLC 4.1 ng of conpound 72 were
obtained as a white solid. M5 (ESI): mz = 861.8

Examgl 67,5 kiexis AD ¢ Hhe-Qri P ehehiy TrpePheN: (51

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 51as a white solid.

MS (ESI): 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)"].



4.5 ¢

4- (4-fornyl - 3- net hoxy- phenoxy) - but yl - aci d- pol ystyrene

resin was swollen for 15 min in THF. The resin was

filtered off and reacted withl@ m xture of 3.04 g (10

eq.) nethylam ne- hydrochloride, 2.7 nl acetic acid,

2.7 mM trinmethylorthoformate and 90 ml THF. After one

hour of stirring 2.83 g (10 eq.) sodium

cyanobor hydri de and 45 DMF were added. The m xture
Example 181 Synthwsis ven A B Oxu-Frocthar Brip e H=CRyiRh €251

was filtered off and washed with DMF (5x), MeOH (5x)
200 mﬂrm@me(tl'ﬁo@yphﬁyb)smqnhghpblystymne aesimds mcubated withi Henl of a 50 %

950

solutl% o( @ﬁ (isthEd g nngI?‘ﬁg at %ﬁbg f%ﬁngﬁpﬁ':g vi the tesig is washed

f it f
(DMIhO}')&SS O-F%,eill\{l&%{ng\ggg 0 ﬂnh ﬁéﬁ'ij X?));c %ggﬂ%g%g?ﬁ? ﬁé‘f)ﬁcﬁ iMNEnthesized in

accorddnceiwithdA A¥s]. rAfmsmflﬁcathmrbylHEHCﬂo}r migiofeamppept T2iwere obtained as a
hit sgﬁéhesi S in accordance with AAV 1. Subsequent
whtte 589t i cati on by HPLC yiel ded 10.0 ng of the desired
product 95 as a white solid. M5 (ESI): mz = 921.6

Ms ESH)AL seEsamlayg0: Synthesis of
(&MSOQ- Phe- %mr?A% -cha- Bt a- Phe-NH2 (96) The peptide

was prepared by linear peptide synthesis in accordance
with AAV 1, whereby CH3- S02-Cl was used instead of a
N-term nal am no acid. Subsequent purification by HPLC

yielded 5.5 of the desired product 96 as a white
Examiple 1%, SyothensofmsPhe-Ommy Aze-chmBiaPhei ilaYle 3S)anpl & 21
Synt hesi s of H2N-COPhe O n- Pro-cha- Bt a- Phe- NH2 (128)

45¢ &rh(gr‘féey :—}3- oe(P{ EP %P%_y&l?gtyﬁaﬁllg %ﬂlgsagepee g&iSHl was swollen for 15 min in

THF. PTIRPRE@OwWRS filtefed A6 fH ARG Geadtdd with\a lmxtﬁbhbﬁﬁgl(ﬁrg kM) eq.) methylamme-
di phenyl et hyl i soc:}/anat e (5 eq.) and D PEA :}

hydroghjeride 27 gy @eeti gl mé@r@getmj}orthgfg)rmm gnd After one hour
LSS L P LA et B, e i
was stirred overmiight @t &dnmgmperatire, the esspowadifiltesd offtaad mesheiswisth DMF (5x),
MeOégeSg()gﬁa hégi!gb &5)&) %Jbsequently_, e?nz %m?ncl (alc\{lz-i Fgotl]plingEX vsargpllagfonned using
968 nig (@G EndPrLoH BB@ nfg (3-egNHATE R 3 NGt DIEA 1390 miMF for two

resi n-"bound peptid
hoursHTGE yesin evasrﬁiteWCbommdBWasliéﬁ ewith MMExE Me@Hn(Swhsmd CH,Cl; (5x).

200 n‘f’% g'lgp(l aage neglqaﬁgﬁ ggﬁng:ce %ir hf}ﬁ@g/r R?ﬂﬁ gbﬁq‘?%s‘?é‘ in ¥1écordance with
AAV i SulsseqiiéntipdhifieaionBYPLC Jidlded 160 thdbf A desiredtorbdidd 95 as a white

DMF was added and agitated for 3 hours.
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.



Subsequently, additional 3 eq. DI PEA were added and
the reaction was agitated for another five hours at
roomtenperature. After cleavage fromthe resin with a
m xture of 95 % TFA, 2.5 % wH%r, and 2.5 % TI PS,
purification was perfornmed by HPLC. 3.8 ng of the

MS (ESTynnizrdodsed fM-Ef ai ned as a white solid. M5 (ESI):
mz = 962.9 [(MH) +] . Exanpl e 23: Synthesis of
(- CO CH2- CH2- CO- ) - Phe- Orn- Pr o- cha- Bt a- Phe- NH2 (133)
The resin-bound peptide
H Phe- OmPro cha Bt a- Phe- Ri nk- am de resin was

Examyie 2] Beatiesis af FASCOREG i prd i mip REGA s

wer e added and the reaction agitated for two hours.

e [R50 8 T Dt ERUOSERG e Oy (0 e i

accorgmse MnthLmANeU Sub‘sdqubim'y,ldlmﬁnyelme)h}éilsdcyﬁhﬂw €d.D and|DIPEA (10 eq.) in

DM sises e 228 RipBrfputs A Siepiae fom g s ap iy ixture of 95
% TF% 2.964 LVP Rr %ﬁd 23104 frieg akﬁ(xrlﬂeéf&n B‘f‘ﬁl’ﬂ@y was iBerBiQné?If 0 92 mg of the

he conpound were obtained as a white solid.

compnmdwasgcd:lalgec[@mwhmol@(anpl e 24: Synthesis of

FH2C- CO- Phe- Orn- Pro- cha- Bt a- Phe-NH2 (142) 0.9 ng of

GI 142 were obtained as a white solid

Ms(éftfﬁ 25 |§1§a$ P@@%ﬁ ije synthesis in accordance with AAV

1, whereby fluoro-acetic acid was used rather than a

N-term nal am no acid, and subsequent purification by

HPLC. M5 (ESI): mz = 939.8 [(MtH) +]. Exanple 25:

Synt hesi s of Ac-Phe- O n(Et2)-Pro-cha-Trp-Phe-NH2 (143)
Examife 22: nSymfhemEip0(1101-CH;—NIHLG(D)DPB&m-nfd-elia-B'tdll?hé-NHz (130)

peptide synthesis in accordance vvlth AAV 1 and

subsequent purification by HPLC. R:a( of this
The resirbowndipemiide HiGlx-dheLin: orhEBéarth- -amidet rgsin e¥asaynthesized in

accor%%&.?.\@ ﬁSAA-{P? TR ﬁﬂeﬁ#tﬁf; O@@S%%u‘@lé‘ %a§ tlhéub%%df #r %hree hours with

er additro

disucéinintiylyarbonate (¥ bq. RN DIREA (38D i MF‘ lwie a(ld?edfﬂ:ﬁdl dgithted for 3 hours.
Subsequgnt ly, the _resin was fil ter ed off and the

Subseqestly, additienal 3o PAPIed Wese addadeand thaeagtionwes pgitatad {on another five
hours%¥ r&?rﬁ%mﬁergtu@ A)glertdﬁvggesfrﬁﬁldthe Ei‘%g?x? %l@)] J-ﬁﬁx ?f 95 % TFA, 2.5 %

obt al ned.
water Sgmd Bés%sTIﬂS /nunﬁhaldkl( Way per@hineGdPHELEN 3- 8|'mg d?ﬂﬂae I‘dbﬂlpound were

obtairled A& h white solid.

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



The synthesis of the peptide
H Pr o- cha- Tr p- Phe- Ri nk-am de resin was perforned in
accordance wth AAV 1. The free am no group was
acylated with 4 ml of a 0.4 M@&®l ution of bronpactic
acid anhydride in DCM (2x 15 min). The resin was
mlxtuﬂaﬁfl%j YTFA, 2 @l‘% walerand. 2)5 od TIRE&X putified By RPIIC, me)y 0.47 mg of
x 5.0 m) and then_incubated for 2x 30 mnin 4
the CQ%POAIUQWW%@%WF@)HS aWhite splik-y| ani ne. After washing the
resin wth (DM, 3 x 5.0 mM, MOH, 3 x 5.0mM, DCM 3
i ni ng synthesis of the peptide was
MS (E*,s frg/rznen%éli%@%@gﬁance with AAV 1. 107 Exanple 27:
Synt hesi s of Ac-Phe- Arg(CH2CH2) - Pr o- cha- Bt a- Phe- NH2
(150) After linear peptide synthesis. in accordance
with AAV 1, 700 ng of Ac-Phe-On-Pro-cha-Bta- Phe- NH2
(62) were obtained as crude product. To 15 ng of this
Examplei2¢: Synthesis of FHRCSC OxPh¢-OriPro-cha-BaoPhetNH, (142)
2 rrethylthio 2- irridazolin hydr oi odi ne and 55. 4 pl (20
DIPEA in 1 were added and stirred at
0.9 mgcstf ﬂwéesas@ prOAlfltteWr\@fe@htalr@fl ag pavhits spbidtattsy linear ﬁ@pt&ie synthesis in
r r
sccoriicl it RACVET S t) TROR-HEFic B4 Waf Ty Rt (88-£ 1 minal amino
acid, ﬁhcﬁsublseq\tbﬂ\j)urﬂicdtuﬁhﬂyHBLﬂf conmpound 150 were obtai ned
as white solid. M5 (ESI): mz = 960.9 [ (M-H) +].
Exanpl e 28: Efficacy of conpound 149 in a nodel of
MS (EShiiné © 3398 EMHRY]-at ed peritonitis | mmune conpl ex
nmedi ated peritonitis is part of the pathol ogi cal
conditions of imune conplex related diseases such as
vasculitis, nephritis, arthritis, and farner's
di sease. The corresponding aninmal nodel was descri bed
Exaniple 26! S9htiRSis 3 A c(EIR2Ord@ih)Pro-SHa- TRpoPhelNTY (1483
ngbl 994) and takes advaﬁ?gge of the pro- |n¥ ammtory
effect of imune conpl exes formation fromi.v.
10.0 mgwif nbmpmatdi Sdnwefe obkaneirtfieg dincarpdpiidgsynéiemisin scgoaddnoe with AAV 1

and s hsgloRG PRGN py P At aRs Aopa g gy in THE and 1 mi

acetal‘d@h)@iétwasrhddé?@ Ortle s4SptnSiof)washilGilyistirred €orl 12 RGERTAFRE &ddition of 100
with the present invention, 15 nin before t

he
mg (polystyzene gRethy)irimethdvarsenipmeyangborhydndes (3 emql{gan Subsequently, the

resin %g}ti%bé'dﬁg@f/ﬂff(aga ﬁh%\@ﬁxfupg%g gv%ggﬂ]c? to g%e%y %ﬁeﬁéﬁuﬁﬁc&ion by HPLC

1.2 mgnif ithe(déBirédbedmpdunid t143 8@Pe olgrginbéhus 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-Quick.
MS (B$D mést 9609 {MtH) 11 i el ds (100x magni fi cation) were
anal ysed for the presence of neutrophils. Fig. 1
clearly shows the reduction of the influx of
pro-inflanmatory cells into the peritoneum

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.



upon adm ni strati on of conpound 149. 108 Exanpl e 29:
Ef fi cacy of conmpound 149 in a nodel of Cba induced
neut ropeni a C5a i nduced neutropenia is a nodel for
shock induced di seases (e.g. $eptic shock), where the
system c role of C5a such as neutropenia, blood
pressure decrease, plays an inportant role. The
reason for the decrease of the neutrophils in the
circulation is their Csa triggered binding to the
vessel walls. This process of neutrophil recruitnent

Exanigile 37 SyRifills 7 RRH R CHI Frondho BRPRNIR 150
descri bed by Short et al. (1999 British Journal of

After'?ﬂﬁﬁt"'?ﬁﬂh@ gyntilgs'is 1rx5§b1zb§ﬁﬂée Wit RA ¢ IWﬁ)b%g 69%% PRe-Orn-Pro-cha-Bta-
anaest heti zed cﬁgs)w th ketam ne (80 ng/kg)

Phe-Ndyt é(zZ)rweré Dbtangd crude preductbtEr 1Humg of]tlus)dmdeq)roduom (0.016 mmol)

397 by Pl 5oL B, o YRISH G 9, P i 1

MeCN&ire h@ledrand @ﬁﬁ@w&mmé%mecdhyl After fAvalofthass10e 'b'j}ﬁhsmg a rotary
to the invention, via i.v. infusion. A blood sanp

evapagater thexkewag nurlﬁcaft@né)ypHPbE and freege drying gﬁemddltm of I ml 0.1 N HCI
/ k
o FPRRSHEA oRE 5 9o Byl 145t 5 sl ol

és are
taken shortly before and at various tines after hr Coa

MS (BST Rt 960.9 M+13)*].Bl ood sanpl es (about 0.2 ml) in
[ithiumheparin vials fromthe jugular vei ne were used

for the differential blood count. White bl ood cell
count: White blood cell count was neasured with a
haemat ol ogy-cel | - count er. Differential cell count:

d f t h d bl ood
Exanggg.ggeéﬂf cggg H¥\E " S@wép?)rgng ?n\melﬁ?pré&éghmed?ated peritonitis
prior to staining. After fixation the sanples are

Immt.ﬁltg g@gegvfggﬁa%mésﬁoﬂﬁmg gart o e%a@t%lé@&%l?:.oﬁbiﬂons-r B¢ Snrhine complex

I ng st aqua
relateSuhsmspssubh ns vascﬂlamphﬁnsalamtmngs [ zmdri?arrﬁﬂt’sn“&ideafse.r TRe corresponding

il godel v er BRI IOIAE o i Py G ogy T4 985-994) and

takes SiVathgd V1 the Rbifflarn®RgioRP RfelsS of RRARRABL] éo?nplexes formation from i.v.
Iyrrphocyt es and nonocytes of 100 cells. Then the

admipjstrationtod dlee antigem andhiops tadoyitistrationrofitled antibody.t 0 al |

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
pg/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.



white blood cells is calculated. The result is

presented in Fig. 2 and shows that the adm nistration

of conpound 149 reduces significantly C5a-induced

neutropeni a, therefore, has t108 i nt ended

anti-inflamatory effect in this inflanmatory nodel.
Exa 2R EffidAey sKuvRidundt49fin aGhodéllof O%a indideddRutrbipehia

ifferent C-termnal am no acids The assay system

descrl bed in exanple 11 was used to neasure the
C5a mcmcle@mentgomta igia yod¢l for sheakuimducetodisgagesa@:g. septic shock), where the
systemic Agleﬁﬁ"ec%aduﬁh B Be%go}exﬂagblﬂpé%pg%émg @eﬂg?s‘g P]ﬁlgs an important role. The
reasorPfo? Re! BER€hsE 0B fthd ﬁbuﬁ@bhﬂ@ inythwoReulhtich i8hRdie €9a afighePddbinding to the

(activity class C i. e. <=20 nM, is replaced by the
vessel walhs ridésiprocessuof] nqutmpmb teopyitrgent |ig glso playing an impoxgant role in many

|.

e Pl Sy A5G 8 PSHRALCK A b AELLERY AP 1599 i
Journflro¥ PhatmhRBlogly 125] $J1e534nce of a positive charge is

evident, as al so described in the prior art such as

WD 03/033528. Additionally, this exanple denonstrates

S
Female\Wlsidrifts icfEaroah 8,8 1°hith REfArine (50 ke Parft {41412 molke). A
cathetas pas untrcslutédemft(adte jupalar e¢ihe ahd uheeanlmalsmdfrarsgb;dctachmthe following
hysi ol ogi cal conditions, but is quite polar

proceilyert hel ess, al though not as polar as a charged

guani di ne. Thi s becones clear 110 when the | ogP-val ues

of different am no acids are cal cul ated, as shown in
1. Ratshwere gir¢-treatad) with wWiHicluer empoundHM9 whighHs a-compeund kigigrding to the

inven%fc?r% vli:; iv. %ﬁt%%oxl}!'_z bF(I)Hod sample was taken one minute prior to that.

2. 10 min after compound infusion the rats were treated with 2 pg/kg hrC5a i.v. (2 pg/kg over 1

min)
Blood samples are taken shortly before and at various times after hrC5a administration.

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 Log P: -0.29 Log P: 0.06 The | ogP val ue incicates
the distribution coefficient of a conpound between a
wat er phase and an n-octanol e phase. The nore pol ar
conmpounds are, the lower the 18P value is. The | ogP
val ues were cal culated wth the program Chendr aw
The diffexeatidladdlie cdur nis GrrdpminkgeasSefet sum CBﬂThe‘du@gmls L&é)smoﬁhn&s basophils,

to the huge | oss of activity alrea exi st ent V\/ne
lymphpgytgs gad Bronegydes ofiLo8 cglivdfen gherweafacse B¢ nemEoph larwlatlon to all

“Mneﬁﬂkﬂ cellf B3 aftufiidy, the one skilled in the art woul d not
se an even nore unpol ar or even hydrophobic
substltutlon instead of arginine, as under such

ondi tion en.le act t he expecte
The S0 b aaRied 18181 oo ghows ot de,adRisafion OF Bomipgyid 149 reduces

signi RSy tﬁﬁllﬂﬂ;:e& htuednE thérefole HAL M4 THSnded nti- 1nﬂammaﬁory effect in

I ndi'vi dual or in any conbination be essential to t
this inflammadtory médel.ne i nvention in its various enbodinents.
111 dainms 1. A conpound, preferably a C5a receptor
ant agoni st, with the followi ng structure: Xl-X2-X3-X4
-X5 X7 , wher eby (I) X1 is a radical having a nass
Exanﬁ)fl m pari&éh @ﬂﬁt gxlﬁﬁges'\ﬁtlpﬂﬁfe?éﬁt%-\f ﬁﬂ?l%?ﬂmmo acids
rom-t group |nc , ?
R5- C)CI), R5- SO2- R5 N(RG) SX2-, R5-N(R6)- ,
F%M%)%—RSM%)QW) %CSI%H@Gh

R5-: CH=N- O ich RS and ) ..
The qsw w%ﬂw&w& ﬁnne@gg'qiegﬁ) W9s & gasasute B fgﬁewmg activity of
&PE ising H F, hydroxy, alkyl, substituted
compa §HO%Q§B oal kyl, substituted cycloalkyl
het erocycl yl , substltuted heterocyclyl arylalkyl

cbhot i + 1+ ~Ad A~ ot 1+ it nrl oy

GUNI LY A>3 ul T CAT I\ \JUU\JLl LIA%ZL A AT yl ]
10 heteld 1])%'1 &Fb%?’éhéltneter oaryl, acyl, subd®P?dted |F
20 YV | AR gkn@dygmg SUDSTITUTEed at RoXYal[RYE 6

aryl oxyal and __su ed aryl oxyal kyl , X2{isa

radi cal that m mcs the blologic bi ndi ng
characteristics of a phenylal ani ne unit,
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 nevertheless, although not as polar as a charged guanidine. This becomes clear




X3 and X4 individually and independently are a spacer,
whereby the spacer is preferably selected fromthe
group conprising amno acids, amno acid anal ogs and
amino acid derivates, X5 is a]MHdICal that mmcs the
bi ol ogi ¢ bi ndi ng characteristics of a

when CiH€ | 105X ¥uad dfi differeht ahoielaeidSidre daldulated(Gasi Shodvn in the following:
radical that mmcs the bi ol ogi ¢ bi ndi ng

aragteristics of ty¥ypt ophane unit, &7 is a radical o
at m cs the mﬂn ¢ bi ndi ng cmprac eristics ofya
nor] eucNHe or pyényM™dl anNHe un a Rhgni ¢

o is fornmed betwegn X3 and X7, and the §|nes - in
for a (l) indicate eni cal boflds, ereby theoO
chem ¢al bond individugally and indepen ently is
sel ecteguf rom t he grou gnpri si ng covakgnt bonds,

ionic bgnds and coordingtive bonq8 gﬂ greby
preﬁeﬁ the bond is aiﬁhenical %n and nore Log P: 0.06

p%ege{gbly chemi®®¥ béhd is a bond sel ected from

up conprlsﬁwg'aﬁide bonds, disul fide bonds,

The l@élh%lue BRI Rs tﬁé‘ H%?rﬁﬂi‘lﬁbn Qgéﬁ%wn{)&f H‘goﬁ’@aﬁﬁi ﬁa@een a water phase and
am notriazi ne . 2. The conpoun cording t

an n-gdtanale Dhaacha“hacm@nel Izoéai ¢ompduatls AR, dahel IOWeratthe logP value is. The logP

el T R P 5 CEECF BT Cambriae s

Cambpidp¥aeKy). X3 and X7 is formed under part|C|pat|on of at
| east one noi ety of X3 and X7, and the noieties for
X3 and X7 are individually and i ndependent |y sel ected

Due t{) él'?mu&g "?osg g%?%\%f)yn}eﬁesél ngistgﬁ{ss \Ivgen tfhg %}r?p }gcﬁ g]uggldll\#e - group is replaced

by théediumdpolaheeLQanp,thélomedolell inghd art dloaldmok us¢ ar?even more unpolar or
wherein X1 is a radical wwth a mass of about .1-300,

even lysorhobic fibstitytion Histepd of Arginipe s yindey such gonditions, anrryen less activity
rising R5, R5-CO, R5-N(R6)-CO, R5-0O CO,
wom%%ﬁ%ﬁEQQEES N( R6) - C( NH) - mhereby R5 and R6 are
individually and |ndependently sel ected fromthe group

. al ubsti tuted al.kyl, cl pal , .
The feaiyes pf 3avwe ofelped i eabbes fosprintia, b Flafi o the drawings can
indivia@418f 6€ comBindtior? BEl e84¢REA1 folthe Praxtitt jof XRe #R&netéh in its various
are |nd|V| ual ly and independently an aronmati c am no
embodigients. a derivative or an anal ogon thereof; X5 and X7
are individually and i ndependently a hydrophobic am no
acid, a derivative or an

[[T]TITE
=z
d -
[



anal ogon thereof. 4. The conpound according to any of

clains | to 3, whereby X2, X5, X6 and X7 individually

and i ndependently have the followi ng structure: 113 R1

-X-R2 1 R3 (IIl), wherein Xils C(R4) or N, RL is

optionally present and if present then RL is a

radical, that is selected fromthe group conprising

>N- R1B, >C(R1B)(R1D) and >0, whereby RIB and RID are

i ndividually and independently selected fromthe

group conprising H alkyl, §ghstituted al kyl,

cycl oal kyl, substituted cyT alkyl heterocyclyl,

substituted heterocyclyl, aryl, substi t ut ed aryl ,

heteroaryl, substituted heter oaryl aryl al kyl ,

sub | [ .
L SHA B A s UGPSR SR i

present then R2 is a radical that is selected fromthe

o S

>CF2; R4 is a radical,| whereby the radical is selected
fromthe group conpri e G2 KBl and
substituted al kyl; the binding of structure (I11) to
the moieties X 1 and X3, X4 and X6, X5 and X7, and X6
and X3 is preferably carried out via Rl and R2 for
X2 and for X6 individually and independently R3 is a

» wherebii cal , in which the radical conprises an aromatic
group and i s selected fromthe group conprising aryl,
substituted aryl, heteroaryl, substituted heteroaryl,

X1 isad yddidak Bhving Whmhist off bl yjoal afidl whérebye D(Qafs)ﬁrélﬁeiabﬂy chosen from the
substituted heteroaryl al k I aIk on
groupdpelyding RoedR HOG) Bi')NéI‘S yR 3&920635<N(R6) -SO2-, R5-N(R6)-

,Rs-rgﬁ‘f{gﬁltdoéx ;RE‘?L{ zbiglh y R%Bég%ég t-u(tbggH-, R5-B(OH)-, R5-CH=N-0-CH,-CO-,

in wha:lthd and/Rb atdsmdugllly gdd, ind¢pentently- ae yhosen ditolos thetgrowricomprising H, F,
ted

hydrofy Pl roRetea . Sidlogleinisabihigd SolSabkid efhragyeiyl, substtuted
heter&:y&),{'l t E‘ﬂy%l%llk%hbstﬁutba | érs)laky@yﬁf}@alsﬁl?@tmﬁéw RY0ShdtérdhSf substituted

hi"o- cycl oal kyl
heteroaryl acyl subst%icuted 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,



114 for X5 and for X7 individually and independently
R3 is a radical, whereby the radical conprises an

al i phatic or aromatic group and preferably is
seletected fromthe group confli2 sing al kyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
het erocyclyl, substituted heterocyclyl, aryl,

substituted ar het er oar I, substi t ut ed heteroaryl
a chergicg] bangdyis f OWBX’FF"Y@{‘@@ Qi) heteroaryl al kyl |

substituted heteroarylal kyl, cycloalkylalkyl,

substi tuted cycloalkylalkyl, het erocycl yl al kyl

the lirses bsini formheld (Dahdicate whemical kytds, avhéyebp xhye- eﬂehybal bond individually and

indepé-%g@ﬂ%: e ec;;?ctfrcgﬁyt_h?yg{%fm gal kylélgé yco%feln? abonds ionic bonds and

dftlafiVé BYNas HHRIBGY bl HES dridufseﬂ hemical bond and ferably th
coor g{aE ‘%oxy “het er ogﬁia |’a A Hgoxy ar§/ e,mlgabbsotnl tut emore preferably the
chemighlkydndxiy a hoyd sel@dtécyfromyhm gtoapcamptising abedé bartdsddisulfide bonds, ether

bondiniGR R bpE: By Spnds e ity iisana subst 1 ut ed

al kyl t hi o-cycl oal kyl . 5 . The conmpound according to
claima4, characterized in that a ring is formed under

2. pdhe p@mpawndowcelfdlmommm charactﬂnéecmmb@m% and &Jrage inglividually an
amm%ém& la%{ ki Vlac gapﬁt}g (é% ﬂl%tcflgi)de%] P yt\{@;eb&q % ?g rtﬁetween X3

and Xl7h§ f@ﬁﬁdﬂ]ﬁd@ﬂ?iﬂl&ﬂpﬁ@o@bﬁﬁ)dbast Sﬂ@fﬁdlétylbe X3 aﬂfde)ﬁﬂ and the moieties for
, Substituted benzy 1, 1- di phenyl net hyl ,

X3 agcbt?é |af%ﬂI§HV1§u@J1Yd%¢1éW§ﬂPﬁ’é4qﬁ§lb’ sel%ép&hflﬁm thet Byup comprising the C

B WSRO DAL g D et 1 =

enzothlenylnethyl |n1dazolylnethyl substltuted
dazo [ nd I nmet h and substi tut ed
3. SFS’/’F‘P%‘PEI% Xrﬁmgﬁﬁé‘. g"hﬁﬁegbr ding to any of
clalns 4 to characterlzed in that for X5 and for X7
i ndividually and independently R3 is selected fromthe
X1 is glrngdpa]cwﬁb rai ;asspf @Bosl-30 G ywherehyutbs tradical dsi preferably selected from the

grounczouaprigps) B - EOS K RO 0x1 BMC S TR SRkr RENGRO-CONED-

where@? Y akd/ RbQaéd kodivighdi andcﬂlﬂéﬁﬂmﬁﬂyekméte.d Sotashé gruptomprising H,
cl oal kyl et hyl , benzyl, substituted benzyl

alkyl, pshb-ﬁwté@ AlkyL, cxelapiknl; suRstifiyed cxyoipalingy hﬁé@rﬁwclyl phspated heterocyclyl,

£ hyl thi oethyl, imdazolyl nethyl,

aqda@%%ﬂ% %%ﬁe%§|n1dazolylnethyl indolylnethyl and

substi tut ed |ndolylnethyl 8. The conpound accordi ng

aracterlzed in.that, X1 is. .
X2 agc&)@%@dmdf\flg\llﬁqgh@cg Hﬁlﬁﬁe W a0 q{am'gpc ggg{lgﬂamcf( a derivative or an
andogﬁg&g@gyl but anoyl, benzoyl, fluoronethylcarbonyl,
|quoronethyIcarbonyI phenyl, oxycar bonyl ,
nmet hyl - oxycar bonyl , phenyl-aninocarbonyl,

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:




met hyl - am nocar bonyl, phenyl -sul fonyl ,
2, 6- di oxo- hexahydr o- pyri m di ne- 4-carbonyl and
nmet hyl -sul fonyl. 115 9. The conpound according to any
of clainms 1 to 8, wherein X2 118 a derivative of an
am no acid that |s selected fron1the group conpri sing
phenyl al ani ne, 2- flUR 2ini ne,
3-fl uoro- phenylalanlne uoro phenylalanlne
2- chl or ophenyl al ani ne, g% rophen Ialanlne
4- chlorophenylalanlne yIa
2-thi enyl al ani ne, 3- thlenylalanlne
wheref 3 d|phenylalan|ne tyrosi ne, tryptophane, histidine
and each respective derivatives thereof; or X2 and X
taken together are PhCH2CH2CO- or PhCH2-; X6 is a
der|vat|ve of an amno acid, that is selected fromthe
X is GRS Nonpri si ng tryptophane phenyl al ani ne,
tyrosine, histidine, 1-naphtyl al ani ne,
benzot hi enyl al ani ne, 2-am noi ndan- 2- carboxylic aci d,
R1 isDptiohalty peesani and, if Prédenetheh R hiis neradical, that is selected from the group

i S BB THRR B kL S, ST b s o
indepetidetM P 'seRRRAYfr8ha HeN Brou c&ﬂﬂ)r@sﬁl‘i’%’(t}?n)dkgl aQib8GuaAdalkyl, cycloalkyl,

respective derivatives thereof 57s derivative of
substitutedaeyahenliedi betetoayclyls selsiticuted hetdrdoyolyl,tdrgl, gniotiputed aryl, heteroaryl,

substi%?e%q3 lr,[%esfi n%ﬁygh @Ebﬁiggg ﬁé%t%%gﬁgilgkglr (r:llg}(?c %’%1%1'@ | A substituted

cycloggy)qamyne(t Bu), D-cysteine(iPr),
octahydr0|ndol 2- carboxylic acid,
2-nmet hyl - D- phenyl al ani ne and respective derivatives
. : 7y riv ve~0f an..ani .aC|
R2 is bR Ao 8 A R SRR B2 p UGS SR0kabd Bbm the group
compxngng etC+0e > 3o>-$@y ), bEHNIE >C=3bCBYCHPEONR| +B@H), >CH,,
st ei ne, cystelne(Ne) cysteine(Et), cysteine(Pr),
>CH2 FBW‘W@ >z} yl gl yci ne, propargyl gl yci ne,
cycl ohexyl gl yci ne, cycl ohexyl al ani ne, phenyl al ani ne,
tyrosi ne, tryptophane, histidine, 1-naphtylal anine,
R4 is Zmdid:eémyhabbmtheeadieal i$ bélentgd frbmrthe graupcongsisegt Vg CHs, CFs, alkyl
d 4¥%} Ygt V.S thereof. 10. The conpound according to any
and substitetedialyly (o 9 wherein X1 and/or X4 conprise one or
nore groups that inprove water solubility, whereby the
water solubility inp rOV|ngx3rou is seletected from

the bindiag gf uystwe nﬂilr)utg ithegmpigtiep Xy anid &3 Xdcando¥&.akd aed X7, and X6 and X3

am no, substituted am no,
is pre%}alaﬂﬁ%fxr}iéae&gy\&? I a@’ carboxyl. 116

for X2 and for X6 individually and independently R3 is a radical, in which 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



11. The conpound, preferably a Cba receptor
ant agoni st, having the follow ng structure:
X1- X2- X3- - X4- X5- X6- X7 (1) , whereby Xl -X3 and X5- X7
are defined as in one of clainst 1 to 10 and whereby X4
is a cyclic or a non-cyclic am no acid, whereby the
for X8 d fof Xemindividillg ahd isRpeddRatl ¢ ®3fis aFadiba, wHérebPthe radical comprises
conprising proline, pipecolinlc acid, o
an aliphatici ef aremptie aﬁr@myncﬁ) orefenably iseseleigviest BpBoYK] growp semprising alkyl,

substi’ghg(?cg’élﬁgfé %@gﬂ%}rﬁ@:, g%%ﬁ'ﬁgl}té@ E%c?%ag@;) iﬁ%b%g#%?f 'SLBs?iﬂ[tpcP ﬁé(tle}.o%yclyl, aryl,

substifutéy a-abilcy beterdadyl3. @hbsnioitedlb e-lﬁlte_@@efr?lo_xydrj/lal_kgl;i dsubstituted arylalkyl,
oxylic

4-ph - | i di ne- 2- : - d
heteraar A Ry SLOBHICH BPTEIRLY o fyelgeky llkeh r5bwipigd Fycloalkylalkyl,
i RSUSRSE, A BSUEOPHIL A0 80 BB, oy
alkyldy pofyCloblty CH2 s i edCHaR)oxgroy cloalkyg c t alkglostgsheieaddyelyy,  substituted
alkyl({xl;ﬁk?qg%qyﬁ&?,aélE?l?)gﬂz}bf 2%{.t%ggtlél?f%ﬁql{gtgg%z-g%{y,’s?lﬁ%g&tl—gg‘?}I " ,S substituted

' 0 118 NV i : n ' de o
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substituted alkptnasyelnakgbor di nati ve bonds, whereby
preferably the bond is a chem cal bond and nore
preferably the chem cal bond is a bond selected from

5. tir8e WokipouR® MREMinR0tARIME POBklyactéhized! fnl €t ROREAS.is formed under
et her bonds t hi oet her bonds, oxi ne bonds and

participgtion of RAandR4bonds. 12. The conpound according to
claim1l, characterized in that the am no acid
represented by X4 is preferably selected fromthe

6. gTaeRofmpopid Siceddipgolol claim i pESQIchadactefigédlin that for X2 and for X6
azetidine-2- carboxylic acid

indivigdally, ey nderedanthn R3nks- @le@mdb@glw the gxeynycomprising phenyl, substituted
et dr gj iinold.ng- |1 1635 j aci : A

phenyg,cttgeﬁ%,r oﬁir?ggﬁgdZ?Acégrggbx;ﬁ ?cgﬂg?g?'gf’\&hyl, bbstituted 1,1-diphenylmethyl,

naphtiylunethybi csublsttufesl. 3n@ihtipdmathgl,2- thianybngthyle sobditutdd thienylmethyl,

henyl - rolidine-2-carboxylic acid, Ser, n, )
venzof 3ty obaiiiets oy belturpgntiyl. rUBidarRigmaYL,  substtuied
imida2S19REAhyI SinH S yBAMth Af andlsabdiButdd iddelylmethyher eby 117 X2 is

a derivative of an amno acid that is selected from

t he group conprising phenyl al ani ne, 2-

7. ];rlT#? rcgmg Ac%{)x%ﬂ&%&g?@ lc(%?rﬁlg 21th %néﬁl lc?egf.zgc? én th§t_ for X5 and for X7

uor o- phenyla orophenylalanin
individbd1br apdeindépdndanthe, R¥-is detacaddndroyt ahangid@p comprising C3-C5-alkyl,
.1-naph Kl al algl ne, 2-thienylal anine, ,3- thienyl al ani ne
substignel U GheyBYlan| F&-CEGIGAIRG, t RPBiUand o b7 Sordrigl  C5-CT-
cycloARABRPEC {tSHRRId VaE5NCheycidihyiRbihyl,  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,
difluoromethylcarbonyl, phenyl, oxycarbonyl, methyl-oxycarbonyl, phenyl-aminocarbonyl,
methyl-aminocarbonyl, phenyl-sulfonyl, 2,6-dioxo-hexahydro-pyrimidine-4-carbonyl and
methyl-sulfonyl.



or X2 and X 1 taken together are PhCH2CH2CO or
PhCH2-; X6 is a derivative of an amno acid that is
sel ected fromthe group conprising tryptophane,
phenyl al ani ne, tyrosine, histidine, 1-naphtyl al anine,
benzot hi enyl al ani ne, 2-am noi ndane-2- carboxylic acid,
2-t hi enyl al ani ne, 3-thienyl al ani ne,
2-fl uor o- phenyl al ani ne, 3-fluoro- phenyl al ani ne,
9. 4The gonpoyaasyordingfpgay opclaimsol tphavhereinani ne,
3-chl or ophenyl al ani ne, 4- chl orophenyl al ani ne and
respective derivatives thereof; X5 is a derivative of
X2 isardesivativg @feinchniihdtacidshadh eeleaeld fromth lgeougr comiprising phenylalanine, 2-
conpri sing D _cycl ohexyl al ani ne, D-cycl ohexyl gl yci ne, )
ﬂuorqj)hgélmgla@ya érfg;qu)-ghgmlﬂg}m@_%ﬂwpg@@pﬂél’ange, 2-chlorophenylalanine, 3-
i Bu) _ i i r) 1. . _thi . .
c“‘“@??%ﬁf‘,‘%‘?‘%‘?’n s ec_%o?éfareggf)%y Ir{;é, AR Ol1,1aphtylalam1ne, 2-thienylalanine, 3
thieny2alamihéyy 13;I3diphenplalahiaei rtgrosinad trygsqphahé,v distidirev andveach respective
. thereof; .and X7 is a derivative of an amno acid that
de“"qt’é'e%&eg'@ﬁed fromthe group conprising norvaline,
nor | euci ne, hono-1I eucine, |eucine, isoleucine, Valine,
cysteine, cysteine(M), cysteine(Et), cysteine(Pr),
or X2rand X lotakerctogethendrg PhCHa€H. 0o paPiSHlg) yci ne,
cycl ohexyl gl yci ne, cycl ohexyl al ani ne, phenyl al ani ne,
.tyrosine, tryptophane i stidjne, 1-naphtylal ani ne,
X6 isd ferivatye of @.%Pﬂ@?ms@cut HF%n‘?ISS esisfl feomdbe gEvperompyising tryptophane,
Lixat i he 14. nd il B3ina; .
pheny NG TG e, LSRR erbb @i Anind Sahinoindan-2
carboxllicX2-api@d; X4R-Henylrlading, | ) 3-thinmdalahipe X 2-Horospliensdalxiine, 3-fluoro-

re .defiped as .in .of ¢ ai.nms to.13 an ere .
pheny s | EE RPNy SrtibaRervfelatings S-Phlckghpylatanine, 4
chloro‘ﬁhéﬁ%lanﬁﬁﬁ@.ﬁ&id%&%@ti@v& defititive9theMof;RL is optionally

present and if is present then Rl is a radical

which is selected fromthe group
X5 is a derivative of an amino acid that is seletected from the group comprising D-

cyclohexylalanine, D-cyclohexylglycine, D-homo-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.



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

heteroaryl, substituted heteroaryl, arylakyl,
substi t ut ed ar | al kyI cycl oal kyl al ké and subst i tut ed
11.  cyhe sompoungs pigferally ai(Sagpeapinan agopise baying fedollowing strycture:

pr esent then R2 is aradical that is selected fromthe
group conprising >C=0, >C=S, >S02, >PQ(OH), >B(CH),
>CH2, >CH2CO, >CHF and >CF2; R4 is a radical, whereby
the radical is selected fromthe group conprising H,

F, CF3X =8 —XYssX5 p@—%'}( . the binding of
structure V) o the rmletles and X4 preferably

t akes pl ace VI Rl and R2; R3 is a rfgeN cal, whereby
the radical is selected fromthe group conprising H
al kyl, substituted alkyl, cycloal kyl, substituted
cycloalkyl het erocyclyl, substituted heterocyclyl,
subst i t ut ed aryl, heteroaryl, substituted
, whetghy &10253 gnd X5vXT aweidefined as/in ong @b séimm &q/10 and whereby
cycl oal kyl al kyl , heterocycl yl al kyl, substituted
heterocyclylalkyl, aryl al kyl, substituted aryl al kyl,
X4 ishatyelio ar y nahicytlic anthosiehl; twherdbydthé eyaicommiinb akidyis sell:fb@ted from the
Y is optionglly present and if Y is present hen Y
group compiistng Prefng, nikecbinie Ackly a%fft@mer%@afgpwtp ack rFﬁ'iffiihs‘/idF@SOChmOhHC'

3- carbonglé( ?@gﬁe Y B}Bro§%hérr1 egé \(céar%ilc ch gEahgdg%dHQe-@carboxyhc acid,
1-aza-bixyiclo- a0 Fgctanee?- carﬁe)gdmok&m |4rpleanlybpyedidinehicattoxglioagid, cis-Hyp

I Si | kyl b d |
and trglﬁ%g[{yi)SI ncﬂg'ﬁ'@g;@y Elgq Q?,ric’-gy %{%ﬁgg%} }sysele,g[?)éstl{oa&l%group comprising
, GIer QEUC! Wys(BCH,CHSCOMILY, utﬁgﬁ , A}y p(CORMEOANH,0CH,CH,OCH;),

substi t ut ed heteroaryl ar substltute
Hyp(%@wlaCkly@H(Qlylbﬁéhmﬂ)l %ndksﬂsmwae olewivativest thereof and respective analogs
thereo‘,fyeﬁldoal kylal kyl . 15. The conpound according to claim

4, "characterized in that R3 is a radical selected

from t he group conprising nethyl, ethyl, propyl,

benz and 7 Y is_opti onal | resent and jf
the lie§ —§p GG (U hiBRhorte chermicah By woeret: et herise by lgrnafmsldually and

Y
o SFERS 8 08 g St 0 Wl ot
bondsawtheretly rpgefwab@rljne bbnd saa olendidalt bwnd Snd winesre goiogferably the chemical bond

is a bond selected from 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(O,CH,CH,CONH,) and Arg.

13.  The compound according to any of claims 11 to 12, whereby



X2 is a derivative of an amno acid selected fromthe
group conprising phenyl al ani ne, 2-fl uoro-
phenyl al ani ne, 3-fl uoro-phenyl al ani ne,
4-f1 uor o- phenyl al ani ne, 2-chl bflophenyl al ani ne, 3-
chl or ophenyl al ani ne, 4-chl orophenyl al ani ne,
X2 is 4- deﬂpiitmel aflaaruntiqo acidtthatds yéledtedfrom, the grdupi @ﬂ}ﬂrﬁir@@h&ﬁylalanine, 2-

3,.3-dj phenyl al ani ne, rosi ne, tryptophane, i di.ne .
ﬂuorOamané%ﬁ 1 ?Aé" h%‘ﬁ%ﬁ%ge i fusregihenyla amea%ﬂ lgtophenylalanine, 3-

t he 20
Chlor%ﬁgﬁgg%@gg of&é:ﬁrogn@% no a% Sel ect%ﬁ%%nrhn%he ig(?%ﬁ Iddanine,  3-

thienydadamine,s3, Bigliphenplalapinen eyrosipd enyptaplmne, ninstidive asd mespective derivatives
i stidine, 1-naphtylal anine, benzot hi enyl al ani ne,
thereos; A1i noi ndane-2- car boxylic acid, 2-thienylalanine,
3-thi enyl al ani ne, 2-fl uoro-phenyl al ani ne, 3-fl uoro-
phenyl al ani ne, 4-fl uoro-phenyl al ani ne,
or X22nd X 1dekghieggther axe PheH.GHeCO ooy al ani ne, 4-
chl orophenyl al ani ne and respective derivatives

th reof is aderl ve of an am no acid sel ected
6 ist3 Gryaive g}?&&pa@m ah?é ipseloeted, rfm{t]%ﬂ EFfUReconprISing tryptophane,
pheny?él&rhﬁ@eﬁ%ﬁhé/ ChiRfdink: hl t Bu%lﬂh@’%lﬂﬁioﬁﬁblﬁ}@?lamng 2-aminoindane-2-

honol €uci né, D-cy stel D- cystel
carboxgydtcahyldudm rﬁiﬂilmykalmmbox&lthlcn)dalanh,ne 2- ﬂuoro-phenylalamne 3-fluoro-

phenyfaiRhEY . A-ThBrsenaltis ShiGERRES aldrng, no-chiPtpphSsytatanine,  4-

chlorcﬁﬂb@yqﬁlﬁﬁimf: Et@d&ésf)&t@é Géhﬁ’v&ﬁzﬁpﬂiefdoﬂg norval i ne,
nor | euci ne, hono- | euci ne, Ieu0|ne i sol euci ne,

val i ne, cysteine, cysteine(M), cysteine(Et),
X5 i&)astderimai(\{%r »f anretnkinonacié, that Iiylsglepteidnél;om the group comprising D-

cyclolg fé%g (,ﬁ gﬁael%exy}/gg% o%? |X§[:) %ﬂﬁ?-cyc %bF%S%IF ine D-homoleucine, D-

cystelhé(YM)O bR steinb(iBhH) Qicﬁﬁ?;dr&rfd@&hi-)éh@bﬂﬁid‘ @cid, 2-methyl-D-phenylalanine
hi enyl al ani ne, i enyl al ani ne and respectlve

and rqgmthaslm&wpﬁ@e@@f and7. The conpound according to any
of the precedl ng cl ai ns, character| zed inthat X3 is a
X7 1s V%W’ e an lam o ect agfd m trgl? Somphsin norvaline,
PVt r?g t?é“a%ﬁ‘fbd ayd?r?& 5 Fa% p Tomphsing
norlelwirfbm}im Ihﬁbl‘ﬁ@' Gewfrled iédPaRtine, Valine, cysteine, cysteine(Me), cysteine(Et),
ha- gama- di am nobutyrl c acid (Dab) or ni t hi ne,
cystelpej,@’r)ﬂ aethipping, §l§{lg,l¢_{cmp;h@r@gargy[g}ycme cyclohexylglycine, cyclohexylalanine,
0 pi ) ni ) )
phenyGIRIhA0- Giceiiel REpIoBhi | MARLAT .A0kA1A e, 3 tienylalanine, 3
thienyiatnmneamdﬂ:spemdedematwmutieabft he side chain. 18. A
compound, preferably a Csa receptor antagoni st,
preferably according to any of the preceding clains,

14 . haviothouh, fréfel Yy 2858 teceftor stagohdst, having the following structure:

X1—X2—X3—X4—X5 —X6—X7—|
(D

, whereby X1-X2 and X4-X7 are defined as in any of claims 1 to 13 and whereby



NH Z1 , 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), suigstituted CH2(aryl),

aryl, substituted aryl and heteroaryl, Cl and C2 are

i ndi vidually and i ndependently selected fromthe group

conprising al kyl and substituted al kyl, whereby
X3 hap the fellawing uw® optionally a bond can be forned, D

Is selected fromthe group conprising al kyl,

cycl oal kyl, CH2(cycl % mx_ (cycl oal kyl ),

CH2Ph(2- Me) and CH2- Fkyl4N E fi¥=sel ected fromthe

group conprising CH(aryl),lsubstituted CH2(aryl) and

CH2(heteroaryl), F is sel edR3! fromthe group

conprising al kyl, CH2-S-al kyl, CH2CH2-S-Me, CH2CH=CHZ,

CH CCH, cycl ohexyl, CH2cyclyghexyl, ) Ph, CH2naphtyl,

CH2t hienyl, 122 Z1 is selected fromt’he group

conprising (CH2)nNHwith n =1, 2, 3, 4, (CH2)30,
whereifcH2) 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

. ri.sging COand CH2. 19. The conpound according to

X'scgﬁg??ﬁ 8, characterized in, that A is selected from

the group conprising H NH2, NHEt, NHAc, OH, B is

. selected fromthe group conprising CH2Ph, CH2Ph(4-F),

R1 is opliquigily presemtrand eﬁ&% is presqph hgn R is apadieal whighhis selegted figm the group

1 ' d 0 c I By ‘s
compiihe ARIP, (GRIBEIICHE, P oRrth KIBLET R (P A Hdpvidually and
indepéreiehtty seldte@HROH, tiey grdupCloraprsif® Hyr alkyhnsnubstimeedoylkgl, cycloalkyl,
substig.}?qngcj Eyégaﬁlﬁilie glpjtlﬁé)lcg% jS%;lgs%}tgtgg @p&?@ifgllyi?%pecg )s];gtras(%lglgxptecliq %ryl, heteroaryl,

. - i he .
subst%%%%%k? §%—ﬁ%§&i %{mﬂ’ex ;:/fk{l@éﬂ?ylalkyl and substituted
cyclodtkilelkyl;ohexyl , CH2CH2cycl ohexyl, CH2Ph(2- M),

CH2-S-tBu and CH2-S-iPr, E is selected fromthe group

conpri sing CH2Ph, CH2Ph(2-C ), CH2Ph(3-d),

R2 is OpASHH K -prbsent arfd RN i3 -prosentAeiPRO3s b)radicaid At (i¢ séidsted from the group

_H2i ndol yl, CH2t hi erllJyI , _CH2benzot hi enyl and
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, 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, iPr,

CH2- S-Et, CH2CH2- S-Me, CH2CH=CH2, CH2-CCH and
cyclohexyl, Z1 is selected fromthe group conprising
(CH2)NNH with n=1, 2, 3, 4, (CH2)30O, CH2Ph(4-NH) and

Y is &t pipRaentcinayif )Y 15&13@3&3 thén ¥Pisi ORAldaY thak &5 Séléctecfidm the group
if. Z3 1s present, then it is selected fromthe group

compEigipg riNGYR)-CO-» -BndSe§p-CA23CoN-OA-COrHOIIY angr ef er abl y
a C5a receptor antagoni st, whereby the conpound has

; t he N oIIo g structure: whereby dl, d2, d3 and d4

pres di stances of A B, C and Din at |east

e ener etlcally accessi bl e confornmer of the

nmpoundg,and have the follow ng val ues: dl =5.1l.0A

.0A d3=10.01.5A d4=6.91.5A A and C are

i dual | y and i ndependently a hydrophobic radical,

wher ¢by t he hydrophobic radical is selected fromthe

gr ouN(VBTb)(YSBZIp al kyl, cycloal kyl, heterocyclyl, aryl
and heteroaryl; B and D are indivi dual Iy and

, Wherehye Y& d¥B1 Ia}ndaXBar aeeindtvidially and: indepandently seleetdd fedm the group

compf 5 P, 851 BRI "B B 25k, b oy

substlﬂiked Mr@@ﬁmuﬁ@la@ﬁmﬂtw dr?l Chetdroars), sublSeiuddy hétefdasyl, arylakyl
e individually and in eoendentl sel ected from

substified g Lol NG ead eshsah loRalkyel oal ky!

124 net hyl t hi oet hyl , nethylthlo tert butyl, |ndonI
phenyl , naphtyl, thienyl, propenyl, propinyl,

15. hilte ooyppinaniydccondimgab elaiarid, charatacridedlin tHdt i s sel ect ed
fromthe group conprising phenyl, substituted phenyl,
naphthyl, thienyl, benzothienyl, hydroxyphenyl,

is | I b I eleat

RS is AL blc Q0N AR con B S ATHRRL b I ey and

Fgrany ,  hXxdr oxyphenyl |ndonI and i m dazol yl .

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 amino acid d&20vatives, dl, d2, d3

and d4 represent the distances of A, B, C and D in at
X6 i$ ensieriontivec o€r getantind | acideersRdbfem meg(ﬂéﬁﬁrcoﬁfpri%ﬂlg tryptophane,
phen}aorrpound and have the foll ow ng val ues: =3905A

glanine, gyr9s15e,Ah§t1 ing, ol -paphtylalgnine, gaegzofhlgnﬂalagm)s, 2-aminoindane-2-
e he, a1d s w atQ r . .
carboir_@%lg({ els&eﬁrﬁ o aal%g_h% ?ﬁ@?g’(@uaﬁgy aZggﬁorﬁ phenylalanine,  3-fluoro

phenyilalaipe,n dé-flubyo-plzenglatanivyed r cﬂetidbﬁophatyilaimin@i d3-shldeophbaylalanine, 4-

t hat c ris san l.-,..C oal ky
chlorelny SRR angaopesiie SFEREy My ar vt al kyl
heteroaryl, heteroarylal kyl or net hyI thio-tert-butyl

X5 1sQr&HQat1\yg‘(ﬁf EB‘ Gci &e& foﬂf‘ﬁ%@%‘?ﬁl& @Ang&?su?é B'& ch&xylalanine, D-

rep resente I VI
cyclohemymiymd@nt ID-hbmvsecyalmhaxﬁaﬂamne OrDhﬁhﬂﬂfﬁﬁhﬁnat DecystéinetBu), D-

acj.d side_chain nprises, an a rylal kyl
cystelﬁs@gﬁ)aoacwhyww&ee? Ggi’QFQQF%ﬁc‘dgr %%etﬁ/yézp P%ﬁ%ﬂ@éﬂﬁ%uﬁ'%ﬁ respective
derlvé%%Qﬂfékéw dn@ claim 22, wher eby the am no acid whose

apaatomls represented by A is seletected fromthe

group conprising C3-C6-al kyl, nethylthioethyl,

X7 ispr dqiramylk/e of o pintiyd acﬂEselemeﬂH‘;dm e grodlp &ohiprising, norvallne norleucine,
RS is,a radical . that is selected fromth
homogle %ﬁe’c]GHﬁP?’s}sﬂlﬁu@ﬁe’CYa]WcIcé’étF‘r&‘?i cygﬁ@ﬁ e) cystelne(Et), cysteine(Pr),
thi §Hﬁaét |ty agiyeirny! Baeny! ¢
e dazol y gyEapht yl prgé]ﬁgé}?%l?’eng’l V\%‘g%}/l Cenea’\rri n(gfclohexylalamne,
phen}d\aiaminvm otyeositiep h dryatopiraies rlnsprdame ntleohphyyl&anine, S%Jtluien)dalanine, 3-

om t he.,grou onpri s met hyl -R5 and et hyl -
thlen)(mg?lgsﬁn SP‘?%XC ﬁS\r&iYaé%(Fs t?zgrao is selected fromthe
group conprising phenyl, substituted phenyl, naphtyl,

thi enyl, benzot hi enyl, hydroxyphenyl |ndonI and
17. i fhasewippund agrerding te Bay ahithropreesdingvilairas, aihptagtesizedviti that X3 is a

derlva{tﬁig ?ﬁg P%l%éﬂ%%lec{tid ﬁ(%m%@é E Eﬁgﬁb{:@gg fggg{&ﬁlﬁq-gg,cme, alpha-beta-

dlammbprbplbmcRﬁcudS (Bap)adalplﬁ-gdrﬂmh-dla&nmeblﬂsmeda01d (Dab), ornithine, 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 selectedlXlromthe 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
conmpound, preferably a C5a rec8ptor antagoni st, having
the foll ow ng structureCX1-X2 3- X4- X5- fp- X7-X8 (11i)
, Whereby Xl is a radical ' a mass pof about 1-300

omthe group
conprising_ R5-, R5- , R?- N(R6) -
R5- SO2-, HAB- N( R6) - s£1,‘hb- N( R6) -,
R5-N(R6) - NH) -, R5-CS-,

RS- CH=N- O L CH2- CONH wher iy RS and Hii dual 1y
and i ndeflen v s ct)om the group rising
H, F, hydroxy, alkyl, uted al kyl, I,

substituted cycl oal kyl
het erocycl yl, aryl al kyl substituted aryl aJ kyl, aryl,
substituted aryl, heteBoaryl, substituted heteroaryl,
acyl, substituted acyl, ZHkoxy, al koxyal kiNH
substituted al koxyal kyl, a
aryl oxyal kyl, X2 is a radical t rm\cs the
bi ol ogi cal binding characteristic
unit, X3 and X4 are individually pendent |y 65
spacer, whereby the spacer is preferably sel ect ed(V)
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

, whereby | 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 stleéted foffl € ghdi® dohiPriaeTa| N2 NGHAIRYE Rallg sl NH iyl &i5d OH,
a norl euci ne or phenyl al ani ne unig, X8 is a radical,
whereby the radical is optionally present in structure

_ TR ; o S .
B is et ok el RoREB e ol olgfy PHIE G CPRelglfnyd, subsiuted
CH2(ayDsinyt, gtilestitvted ag] andhdtawyryl,substi t ut ed al koxy,

hydrazi no, substituted hydrazi no, am nooxy,

substituted am nooxy, alkyl, substituted al kyl,

C1 arf/€bh 2Rt kxdividasBs had H{dlégj:ﬁaéﬁﬂ?%él&’tled Rl B gdoubYdomprising alkyl and

substituted het'erocyc
substituted alkyl, whereby between C1 and C2 optionally a bond can be formed,

het er ocycl yl ,

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 form@da (I1) represent
chem cal bonds, whereby the chem cal bond is

Z1is lsaeuvdi dioal the @odp lcaﬂgﬂangl eaHRYnNIE vaied 86 1) D, t4h@CHRIBM (CH2)20,

rising coval ent bonds, ionic bonds and

(CH2Yo §r U e CFRRUONED g e piisenshamid)  ho bond i s a
chem cal bond and nore preferably the chem cal bond
is a bond selected fromthe group conprising am de

73 is bptivthally gresentfand éf DD izsqseseat ther it ibahetsed frdrindled fretup bomgssing CO and
oxi me bonds and am notri azi ne bonds. 25. The conpound

CHCz-according to claim 24, whereby X1 is a radical having
a mass of about 1-300, whereby the radical is
preferably selected fromthe group conprising R5,

19. RFh€hmpRImdNCREHingDo cladith-18; S@ractdrizeddR,-that
R5-N(R6) - C(NH) -, whereby preferably R5 and R6 are
i ndi vidual l'y and independently selected fromthe group

A is sE1RPRY Fidi@e Brovd) dov sﬁfékI-TtNltIE'tI@ﬁEﬂlm}\c opc! oal kyl
substituted cycloalky . heterocycl’yl, ’substituted
heterocyclyl aryl and substituted aryl; X2 and X6 are

| | Y and i ndependent | m d
B s iclad dftm LB ExcB  SREPAGER {rEPao G RERR.  crothienyl
CHzmmmdyypH@gﬂnymamyah@gﬁ@gmdentIy a hydr ophobi ¢ am no
acid rivative or an analogon thereof. 26. The

conpound according to any of clains 24 to 25, whereby

Cl1 isxﬁele(it@(} lf%é\%l ﬁﬁg gg L}g%}fﬁgnkl&g' Hﬁl@h{e}'hy;g%a Pd‘f&&{e,\%g ?Ite the group
compblsmg n@ﬂﬂil)md) CHQ,OI—I,ZhB ifC1 iafd QRtarOC@inkyted be adiohd ahel resﬁltmg structure
present, it iis a radical that is selecte

is SequFFé 5%&5— erewnBRmRtisis S(CHE, Sl Rem)(REB)- 2 €H2CH(0H)CH2-
whereby RIB and RID are individually and

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

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, CH2thienyl, CH2benzothienyl and
CH2naphtyl,

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=1, 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.



i ndependent|ly selected fromthe group conprising H
al kyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl, heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, hetert®yl, substituted
het eroaryl, arylal kyl, substituted aryl al kyl,
20. Ccyctonspdunt girkferabiyngl CSu lbeveplon hdgoristowherely thal dsyipoufPhas the
is optionally present and if R2 is present, it is a
followigg stugtutge| ect ed from the group conprising >C=0
>C=S, >S02, >S=0, >C=NH, >C=N-CN, >PQ(OH), >B(OH),
>CH2, >CH2CO, >CHF >CF2; R4 js-a radical, whereby
the radical is select fr ot he dBoup conprising H
F, CH3, CF3, alkyl and ed al kyl; and the
bi ndi ng of structure (Ilfifl) to t noi eties X 1 and X3,
X4 and X6, X5 and X7, d X6 and\\X# preferably takes
place via Rl and R2; f X2 and r X6 individually
and i ndependently R#¥f¢ a radical\\whereby the radical

conprises an aromatifc/ group an selected fromthe
group conprising ary substi 3l , heteroaryl,
substituted heteroarfyf, ar yl, SBBstituted
aryl al kyl , heteroarylfal 7 ggbstituted

het er oaryl al kyl, al -al kyl, substituted

al kyl oxy-al kyl , al k§l'oxy-cycl oal kyl, substituted

al kyl oxy-cycl oal g, al kyl oxy- het erocycl yl ,
substituted al ky y-heterocyclyl, al kyl oxy-aryl,

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 thio-cycloal kyl; and for X5 and for
whereby d1nd2md3daml ddyrepregeritrthie gistadesstdHVA AR € andi Dr indit dedst one energetically

ereby the di cal conpr,i ses al i phatic or
acce%”ﬂ'&r?afl{%mgrr %{}Se a%pwa@fiélswthezf@w@stve efr om t he
group conprising alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, arylal kyl,
dsdlsst+qwted aryl al kyl, heteroarylal kyl, substituted
het eroaryl al kyl, cycl oal kyl al kyl, substituted
dryahsat kgl&kl kyl,  heterocyclyl al kyl, substituted
het er ocycl yl al kyl , al kyl oxy-al kyl, substituted
daElgloaxysad kyl , al kyl oxy-cycl oal kyl , substituted
al kyl oxy-cycl oal kyl, al kyl oxy-heterocyclyl,
dedlgst L yuted al kyl oxy-heterocyclyl, al kyl oxy-aryl,
substituted al kyl oxy-aryl, al kyl oxy-heteroaryl,
substituted 129 al kyl oxy- heteroaryl, alkylthio-alkyl,
substituted al kyl thi o-al kyl, al kylthio-cycloal kyl and
substituted al kyl t hi o-cycl oal kyl .

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-Cé6-alkyl, C5-C7-cycloalkyl,



27. The conpound according to claim 26, characterized
inthat aring is fornmed using R3 and R4. 28. The
compound according to claim 26 or 27, characterized in
that for X2 and for X6 indivizdually and i ndependently
R3 is selected fromthe group conprising phenyl,
meth;ﬂtlliixﬁdtlh)tluhﬁﬂhylﬂﬁlﬁtb)‘i butple riagddlyl, spheayi, t ndphe/1, b eiényll, propenyl, propinyl,
supstituted 1, 1-di phenyl net hyl,

di Inethy
hydr%xérﬁrwﬁ vhynd imidazelyk ut ed napht hyl met hyl |
thlenylnethyl substituted thienyl nethyl,

B is. S%Péé ezdg :ﬁgﬂ/ 1t t é%hg utgolﬁ?ﬁigni &%&ﬂﬁf%@%}%ﬁ%ﬁéblﬁ]&?yhaphthyl, thienyl,
benzdﬂﬁdﬁylylhymbiwhe@ndina@lbﬁtaha ithiidzdlpahy| met hyl . 29. The
conmpound according to any of clainms 24 to 28, in

particular according to any of <clains 26 to 28,
D lscsmmt dram ethej grcmpatcompmsmg phenyt, o naphithyln dhienyly athiagolyl, furanyl,

e sel ected fromthe group
hydrog} ‘ﬁ“ﬁ’r‘]ﬂé‘“ Eﬂ%‘i}ﬁ substituted C3-C5-al kyl ,
Co- C7 cycl oal kyl, substituted C5-Cr7-cycl oal kyl

Co- C7- cycloalkylnethyl substituted

22.  Ci ompotmbiopreleydAtRph 05k recepiof hR@bsMbiehdihg the SIsdwihg k@bcture:
cycl oa kylethyl enzyl, substituted benzyl,

phenyl et hyl , naphth ||,thyl t hi gyl met hyl , propenyl,

propi nyl , nethylthlo . i dazpB Inethyl,

substi t ut ed i m dazol yl — Iyl met hyl and
substituted indolyl net . 30. conpound accordi ng
to any of the preceding/clains, i %%rticular

according to any of lfai 8 24 t 9, characterized in
that X8 is selecte&F% m the group\conprising H ORI

and NRLR2, whereby and R2 adivi dual |y and

i ndependently sel ect fro groy@ | conprising H
al kyl, aryl, cycl oalfkyl éylalkyl. 31. The
compound accor di ng of “Clainms 24 to 30,

characterized in thdt«X1 is selected fromthe group
conprising H, acqbyl, propanoyl, butanoyl, benzoyl,
fl uoronet hyl carbesyl, difl uoronethyl carbonyl, phenyl,
oxycar bonyl, net hyl - oxycar bonyl, phenyl -am nocar bonyl ,
“me%% hyl-aninocarbonyl, phenyl - sul f onyl ,
’ - di oxo- hexahydr o- pyri m di ne- 4-carbonyl and
nethyl sul fonyl. 130 32. The conpound according to any

0 ns 24 to 3 b X1 and/ of X4, conp one
A B.J o r@f%ﬁﬁﬁ*s&'ﬂéﬁlpﬁh i, G Al BRI 10 \%ﬁé?&‘bﬂ)‘ amino acid
derivdtfRsWat er solubility inproving group is selected from

the group conprising hydroxy, keto, carboxanm do,

et her, urea, carbamate, ami no, substituted am no,

guanidino, pyridyl and carboxyl.

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=39+05A
d2=39+05A
d3=9,0+1,5A

d4=9,0+1,5A4;



33. A conpound, preferably a Coa receptor antagonist,
having the follow ng structure: X1 X2-X3 X4 X5- X6 X7
X8 (li) , whereby X1-X3 and X5-X8 are defined as in
any of clainms 24 to 32 and whEB5by X4 is a cyclic or a
non-cyclic am no acid, whereby the cyclic amno acid
is selected fromthe group conprising proline,

q%i pecolic acjd, azetidine-2-carbonic acjd, Lo
wherepy: the Ring i aski§uvhesei #lphasatomsr e xppresenicd By A and C, individually and

indep%ﬁegﬂi' ép?%ﬁ?hglgﬁféﬂpg@%lg :Egrg%l((})/ Fl?‘i?bsg%ely éﬁa‘r}i ?lﬂt @omprises an alkyl-, cycloalkyl,

cycloakylalkiyl; \heteoody8lyB. £0¥]; anflaky; Retematydxlydtéroargtalld)l or methylthio-tert-butyl
4- phenyl - pyrrolidi ne-2-carboxylic acid, cis-Hyp and

8MOUby r ans- Hyp, and the non-cyclic amino acid is sel ected
fromthe group conprising Ser, @n, Asn,
Cys( RCH2CH2CONH2) , Arg, Hyp( COCH2OCH2 CH2 OCH2 CH2OCH3) |

whereby pth€@Rno @eRiSHImse- aplzorpmarate represantédy by dbrand ddJ indévidually and

. t hereof and respectiye anal ogs thereof;; .and th .
indepesuRHEE hPYRGA FRBBIS of KPR amnp afaidiihaly Bt eoperises an aryl,
arylalRANASterowhiE b RdteRb /ALK ARroug. he chemical  bond is

i ndi vidual ly and i'ndependently sel ected fromthe group

conprising coval ent bonds, ionic bonds and

coordi nati ve bonds, whereby preferably the bond is a

c ' re. ef erably the chem cal bond
23. igﬁg%@@hgggggg%?gﬁﬁpfgwpt2é group conprising am de

bonds, disulfide bonds, ether bonds, thioether bonds,

[ nd, am notri azi ne bonds.. 34. The conP

bonds |, d
Where§§bg$ 3P PEICHBT alpha-gingr CPRICPAb P A-Harselelrs 2Anftofg the group
compAfihg CLUCEIRN! Gboiinidkhn ! BIAEAN $rdinfl B InkhOIRS G cthyl R,

group conpri’sing I'c 'ac1 d, azet
wherebyrRibisya iraglicat ithht is e¢lected droni Seogrowp comprising &£150%¢l¢loalkyl, phenyl,

s B, R SEBRY Pl BB o

1-aza-bicycl o-[3.3.0]-octane-2-carboxylic acid, 4-

phenyl - pyrrol i di ne-2-carboxylic acid, Hyp, Ser, dn,
wherehg rthe @yrinazcid BhpgOniRhy-aton inrepresggted by %n-;is) welgeted from the group
comp)fq%iﬁé ;ﬁ\%ﬁaﬁ%&gf?—}{% &{ezﬁﬁﬁgﬁ? rwh%pet@ngfssat radf?:glvﬂ'lgtgistsggcted from the group
comppiding Yhenyl3 substitute®d photiyl, -naphtyKSthienk), benwdthieaily hiliroX¥phenyl, indolyl

_raﬁd X4-X8 are defined as in any of clainms 24 to 34 and

and imjjdazQlyy X3 has the fol lowing structure: R1 X-R2 |

R3 |

whereby the amino acid whose alpha-atom is represented by C, is selected from the group
comprising C3-Cé6-alkyl, RS, methyl-R5 and ethyl-R5, 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 R5, methyl-R5 and ethyl-R5, whereby RS is a radical, that is selected from the group
comprising phenyl, naphthyl, thienyl, thiazolyl, furanyl, hydroxyphenyl, indolyl and imidazolyl.



Y (IV), whereby X is C(R4) or N, RL is optionally
present and if RL is present it is a radical selected
fromthe group conprising >NRIB, >C(R1B)(R1D) and
>0, whereby RIB and RID are ii2hvidually and
i ndependently selected fromthe group conprising H,
al kyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl_, eterocyclyl, substituted heterocyc]yl

24.  aifyomRayindy Prﬁgf@gy &GP reqeptos ABfaegAist, hayag ihe doldaming structure:
heteroaryl, _ arylakyl, substituted arylal kyl,
cycl oal kyl aIXﬂI_XI&—XBJ'S‘D(4U%5'CX6|'O§|7RV)é W) ; R is
optionally present and if R2 is present it is a
radi cal selected fromthe group conprising >C=0

, whesb¥s  >s02, >PO(OH), >B(OH), >CH2, >CH2CO, >CHF and
>CF2; R4 is a radical, whereby the radical is selected
fromthe group conprising H F, CF3, alkyl and

X1 issaibmsiidal hawidg al ikgds; oftdbeub 14300 agd ofhessbyuXl us ereféridlytselected from the

group, RmABSIngLIS s 10o-C 0o NGVt o PoDrn B S Fo-N(R6)-SOz-, RS-

(R 650 TN A . - i hutedl gl C o5 - R5-CH=N-O-
B e B e A e S TR
CH,-CQel whetehy Rk phd Rfeweer ocljdlydlly sndosdependedtly selected from the group

het erocyclyl .. heterocycl vl al ky] , bstit ute .
compRigpgr §Ey £ Yt 2l suefipddd ; aifda SyedieliSd pptstieyed cyeloal,
heter$dyBBA, | §ublsBehtedr Mét@fdéyélfyl, h@yRIKGAT Yibstiftdds biidlkAd aryl, substituted aryl,
hét eroaryl, heteroarylal kyl, "substituted
heteropyle rpbstitnigd k heterogegll | ackl.bspbistitytedd agydy | alkenyk oalexyalkyl, substituted

tifute 0 [ anvyl o | kyl, 132 substituted
atko BT, ROAPRNON SR SR Bt ut o
sul f hydryl al kyl , hydroxyal kyl, substituted
. hydroxyal kyl ,  carboxyal kyl, substituted carboxyal kyl,
X2 isazpdigaldhatadimics the biologieal binding chagactrsisties efcephepylalanine unit,
car boxyhydr azi noal kyl, urei doal kyl am noal kyl
substituted am noal kyl, guani di noal kyl and
X3 asdié4 iarestimtivigually dhddaddpghdentlyi & sppder,owhkilehy phe spader is preferably
ang&?i f . present is.a radical. .that is .gel cted framt hs .
selectﬁg i @g SFPUPSOmprising wqglgi,_aww’ agz}el@g{sgmd amino acid derivates,
1) - CO- N(YB2) (YB3), -N(YB 1)-C(N-YB2)-N YB3)(YB4),
-N(YB 1)(YB2), -N(YB 1)-SX2-YB2, OYB 1, S-YB 1,
X5 is amadiegl thatminiospthe) Biylgicah hinding=pharagtemBitics Wi er eyslohexylalanine or
, YB3 and YB4 are individually and
homoreﬁlégﬁéﬁf}em ly selected fromthe group conprising H,
CN, N2, al kyl, substituted al kyl, cycloal kyl,
. substituted cycloal kyl,, . heterqcyclyl, substituted i
X6 ispapdic dhatnyimicsthe piolagieal bindingchaggclaristipeqte sytgphane unit,

substituted heteroaryl,

X7 is a radical that mimics the biological binding 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,



aryl akyl, substituted aryl al kyl, cycl oal kyl al kyl and
substituted cycl oal kyl al kyl. 36. The conpound
according to claim35, characterized inthat R3 is a
radi cal having the structure 1IZCH2)mY (VI1) or
-(CH2) m C6H4-Y (VII1) ist , whereby mis 1, 2, 3 or

heterchrylY substidMidB hoterda 1al ¥, YEibstifted Bk )shi¥Bthted aryl
eerv\h)érgby 1R3b R3c, %B?iy lg(l YB3 an%I@YB a?igﬁ ed aryl, amino

acid, mﬂmp\aicumﬂru@ﬂwd.megeﬂd@mipgor9e| ected fromthe group
conprising H CN and alkyl. 37. The conpound
according to claim35 or 36, characterized in that a

the cdrinnguigsluie@r—rmdfonhelavvéb rre;bm&l:n[mhcﬁmicelsba)fdstWherebm‘ﬂmnhémlcal bond is

T CT O Y T T R T —
and chcﬁdﬁﬂatl%BgonﬁB@h&a% ;[Y:@ferab"l;? ﬁ'les&) diog Cﬁe r ?ln%gb‘iild%g S&Edriir% gﬂ:ferably the

alm 3 erized 1 n that t I'S
chemigal opd Y82 bond seladB3 {r8@. tha gmupmwpmuﬂnhgauude bomdy, disulfidg bonds, ether
characteri.zed in that Yis -NH2 N

of, .cl ai 51to

bondthipgferihopsscp g bondk 85 BRBRA AT ng o any of
claims 24 to 39, whereby X2 is a derivative of an
anmno acid selected fromthe group conprising

25. pHAbaybmpewridascording tastadm Hnwhyiely ani ne,
3-fl uoro-phenyl al ani ne, 4-fl uoro-phenyl al ani ne,
2- chl or o- phenyl al ani ne, 3- chl or o- phenyl al ani ne,

X1 1s‘b-r§&ibﬂﬂﬂvﬂ@%ﬁﬁhs%'o@ﬁb6\ﬁ 1-300) aﬂi&iﬁbbf@h@fhﬂﬁﬁl is preferably selected from the
2-thienyl al anine, 3- thien IaI anin

groupg csmrlﬁnsniiﬁall%érpﬁ)e RYNGBRRE0-t Rap0dpfanBs-$0st (RA-NER6)-CINH)-
where%gldpge?e?&qf Ry g.n&j ‘ﬁd YRt in\ﬁ?vcidueﬁf}e{lxﬁpﬁndependently selected from the group

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

Xis C(R4) or N,



or X2 and X1 together are PhCH2CH2CO- or PhCH2-; X6 is
a derivative of an amno acid selected fromthe group
conprising tryptophane, phenylal ani ne, tyrosine,

hi stidi ne, 1-naphtyl al ani ne, &zot hi enyl al ani ne,

2- am noi ndane-2 carboxylic acid, 2-thienylal anine,

3-thi enyl al ani ne, 2-fl uoro-phenyl al ani ne, 3-fl uoro-
phenyl al ani ne, 4-f]| uoro-phenyl al ani ng,

R1 isopsionaly, Prasentyans {riRhds poesemy é 18- rrslial dhatris riglected from the group
compﬁﬂhg rﬁ?—ﬂl% QG a%@a.@a?“dr §§09\9ﬁér REB! Y 'R\ig)se re %ndmdually and

I've of m no acid d
mdepéxtdemly heelegtedu fromo i iggoupg cdﬁnpymh@ﬂdxy&ll@l asubstitutdd- alkyl, cycloalkyl,
substi%{%L %%j{g)%nggtle%%ggg{ gﬁgggttp%al)h%{]%%/ye@if %;yﬂ es’(quj'}t)lted aryl, heteroaryl,

h ol r a :
substlﬂfﬂlé(fil E&FI‘&E@ aﬁﬁ%gﬁg %Bé’tithfgd %ﬂalk?ll y é:ycloalk?/lalktyl and substituted

D-phen nine and respec der I ves
cydoﬂhﬂaﬁwt, and X7 is a derivative of an am no acid
sel ected fromthe group conprising norvaline,
norl euci ne, hono-I| euci ne, |eucine, isoleucine,
valine, cysteine, cysteine(M), cysteine(Et),
R2 is %)Sﬁbﬁdl)?%r?ie}lt ad B I@Is“';bx@wnﬂ 6t 1sad fa\didil ¥é1éd¥&d from the group comprising
opar gyl gl yci ne, cIohexy y|ne cIohexyIaIanlne
>C-Ch b Sk WE=0r YoMt CTN N SRGUID), HEMOF, s, >CH,CO, >CHE
and>éFnaphtyIaIan|ne 2-t hi enyl al ani ne, 3- t hi enyl al ani ne
respective derivatives thereof. 41. The conpound

accordlng to any of the preceding clains,
characterized in that X3 is an am no aC|d derivative

R4 is afra@ﬁalah*%b&&heoradméﬁ sglgcted Foamibg gronn wrrsising Hek et CFs, alkyl

droup conpri si ng al pha-am no-gl yci ne,
andS&%ﬂﬂhé a di am nopropi oni c acid (Dap), al pha-gama-

di am nobut anoi ¢ acid (Dab), ornithine, |ysine,

and ﬂ%%ggﬂs' ﬁg)mcgqr}g gﬁg?&ﬁegggi&ﬁg"%g? and %5, X4 and X6, X5 and X7, and X6 and
X8 pr@fe?dﬂlf‘ﬁk@s lﬁcﬁlﬁﬂllﬂum ) pr op| onic acid, and the am no
acidis erivatized at the side chain. 42. A

compound, preferably a Csa receptor antagoni st,

for X? rgl\?/(i ?or":}?i{édﬁgﬁ? orlgd aﬁg 1@({%}33 (%é&ﬁfg }%3?15 aég%'ce:zg,e %h%g%)g khaei 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

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



(M), , whereby Ais selected fromthe group
conprising H NH2, NHal kyl, Nal kyl 2, NHacyl,
substituted NHacyl and OH, B is selected fromthe
group conprising CH2(aryl), CH%ryl)2, CH2(heteroaryl)
and substituted CH2(aryl), C1l and C2 are
alkyldx@dietﬁr&h‘?l | )ﬂll@ﬂlﬂld AlRgp e sattitdtad S@lﬂ(?ﬁlﬁl@dﬁllﬁ)ﬂOﬁalkf)lﬂliﬁf@blbalkyl and
rising al kyl and substituted al kyl, where
SUbStl @h&lml?cé{d%‘ﬂ%l can be forned between d and C2, 135
D Is selected fromthe group conprising al kyl,
cycl oal kyl, CH2(cycl oal kyl), CH2CH2(cycl oal kyI ),
CH2Ph(2-Me) and CH2-S-al kyl, E is selected fromthe
27. giTbepormpoprd &congingHa (caiml 26, charbatérizedtie dhaCll2{ngriy Formeddising R3 and
CH2(heteroaryl), F is selected fromthe group
R4. conprising al kyl, CH2-S-al kyl, CH2CH2-S-Me, CH2CH=CHZ,
CH CCH, cyclohexyl, CHcyclohexyl, CH2Ph, CHznaphtyl,
CH2t hi enyl, and Z2 is -R3-Y-, whereby R3 is selected
28. f ffbmcmmogmcbapnoxdmgrto slaig 26 oaIZZy k:haractymuldkml thatfdt X2 and for X6

1nd1v1ggqllélcgrggo B&lrﬁ/dpﬁ oﬁpsegeSEFS rglinn r&?&?&tgprﬁl{]g@%nyl substituted

henyN( RnZp1C( Sib¥BittedN(bER2YI( YB4 ) dipWénylthet H%B#,ttkédHl\lm henylmethyl
phenyl ergb9 YB1, YB2, YB?an Yl_é}zr arye ellr‘]_]%ll Vi dueilul y and PRERYImET,

naphthyim@tiw demhsytuéeéil e perdthylmethyl, h ethignylmpethylo mspbsitwuigd H, thlenylmethyl

benzomrgnq{:%i( sy@%ﬂu @t ' %%Xleﬂ&l%%:ﬂ dﬁ@gfoqyl%e%ﬂgg,[ o dsubstltuted

imidafslolnetlng, @dolyhnabyltmndsumltdﬂed {odblydmethMR1R2, wher eby R1
and R2 are individually and independently sel ected
fromthe group conprising H, alkyl, aryl, cycl oal kyl

29. Zgﬁe c bfi‘ﬁcﬁ(&corcﬁﬁ% ré.ﬁy %?%9%4%0% qh%ﬁéﬁlzﬁ'a@b&dmg to any of

act erize
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-CS5-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, OR1 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.



Ais selected fromthe group conprising H NH2, NHEt,
NHAc, OH, B is selected fromthe group conprising
CH2Ph, CH2Ph(4-F), CH(Ph)2, CH2thienyl and

CH2naphtyl, 136 C is selectetBGromthe group
conprising Hand nethyl, C2 is selected fromthe group

32. ¢C dMBkbﬁpﬁ@dﬁ&:‘cbx}dmgaﬂ@(hnw CHimo P4 itd 3 [ wikerebyCR 1 ah@or X4 comprise one
connected hy a bond, the thus resulting structure is

Or magg REQUPS d aftr‘@ﬁfQWeW@}%iPdub!pr wheraky the mzolubﬂ(tmp@vmg group is

selectaé o@gr@. f}lg r ) sﬂ%&%%% 'ke%b%ﬁﬁ%@‘é} %ﬂ%{( ru?éy, I:z!}gamate, amino,

substifited yrainoh gxanlidino, GyRidyPmdadactoryl| , CH2Ph( 2- Me) ,
CH2-S-tBu and CH2-S-iPr, Eis sel ected fromthe group

conpri sing gCH2Ph, CH2Ph(2-Cl), CH2Ph(3-C1),
CH2Ph(4-Cl), CH2Ph(2-F), CH2Ph(3-F), CH2Ph(4-F),
CH2i ndol yI, CH2t hi enyl, CH2benzot hi enyl and
33. h,, prEfeké-‘nl)‘?’EUSﬁtr {of aﬁihg&ﬁscglz e %’l!dv& Gtructure:
(CH2) 3CH3, (CH2) 2CH3, r, |
S-Et, CHZCHZ S—l\/b CHZCH:CHZ CH2- CCH and cycl ohexyl

R Ty o SR T ol o G

and Y is selected fromthe group conprising NH2, NHEt

912 : ' j om
one B X R Al o i Ul
conmpound according to any of the preceding clains,
wher eby t he conpound is one of the follow ng

conmpounds: No. Conpound 1Ac- Phe-[ O n- Pro-cha- Tr p- Phe}
X4 1szqa\ethﬁézr[a@qn Wmnq-lagdpwél]:reby the cyclic amino acid is selected from the

group %w&r %l'ﬁ(%h?_gc W Hﬁ%tg&rgcgn% %Qi% Tétpahymlo?s]oqumolme 3-

carboiylax:zmlcartetmla:byﬂfdmiqhyiohng-llwatb“o&yyd: acid, octahydroindole-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,CHCH,CONH;), Arg, Hyp(COCH,OCH,CH,OCH,CH,0OCH3), 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-carboxylic 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,CONH,) and Arg.

35. A compound, preferably a C5a receptor antagonist, having the following structure:



137 5Ac- Phe-[ O n- Hyp( COCH2OCH2CH2OCH2CH2OCH3) - cha-
Trp-N e]

6Ac- Phe-[ O n- Hyp( CONH CH2CH( OH) - CH2COH) - cha- Trp- N €]
20Ac- Phe- [ Om Pro-cha- Tr p- Ecr]131

28Ac- Phe-[ Om Pro-cha-Trp- N €]

29Ac- Phe-[ Orn- Pro-cha- Tr p- Met ]

31Ac- Phe- (O, n- -cas Tror
32Ac- P Do cndar PRAwX5--X6--XT7--X8
33Ac- Phe- [ Om Pr o- cha- Tr p- Eaf ]

, wheggﬁgilg}?g a%lgﬁélgﬁgar@,fgc d ﬁ% éwEbd] y of claims 24 to 34 and whereby

36Ac- Phe- [ Om Pr o- cha- Tr p- Pnf ]
37Ac- Phe-[ Om Pro-cha- Tr p- 2Ni |
38Ac: Phe: [ Om Pr o- cha- Tr p- Thi ]

X3 haﬁ%@f@@?ﬁ’lmff'a n- Pro-cha- Trp- N €]
42H Phe- [ On Pr o- cha- T[:£- NI ektr_'m
43Ac- Lys- Phe- [ O n- Pr oRa=TXp
44H Phe- [ Om Ser - cha- Ti p- N €]
51Ac- Phe- Or n- Pr o- cha- Tr p- PFRQKIIHZ
52Ac- Phe- Or n- Aze- cha- Bt a- th- H2
53Ac- Phe- O n- Pr o- cha- Bt a- 2N NH2
54Ac- Phe- Or n- Pro- cha- Bt a- Chh- NH2 V),
55Ac- Phe- Om Pi p- cha- Tr p- Phe- NH2

whereg; Ph- CH2- [ Om Pro- cha- Tr p- Nl €]

Ph- CH2- [ O n- Pr o- cha- Tr p- Phe]
58Ac- Phe-[ Om Pro-cha- Tr p- 1Ni ]

59Ph- CH -CH2-CO- [ Orn-Pro-cha-Trp-N e
X is C(R4) or N,( ) [ P ]

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,l 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, CFs, 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,



61Ac- Phe- Om Pr o- cha- Tr p- Phe- NH2
62Ac- Phe- Om Pr o- cha- Bt a- Phe- NH2
64Ac- Phe- Orn- Pro- cha- Tr p- 2Ni - NH2
65Ac- Phe- Om Pr o- cha- Tr p- Cha- NiR2
66Ac- Thi - O n- Aze- cha- Bt a- Phe- NH2 138

substifutéL arkioxyalkiyl, Riul;fhydl‘&}aﬂt}&, $ubstititdd sulfhydrylalkyl, hydroxyalkyl, substituted
68Ac- Phe- Om Pro-cha-Tr
hydrogeglkyl, prearigxypkyl Chgl_bq{l)t,gtqdhe_cmgxyalkyl carboxamidoalkyl, substituted

carbogé%ﬁ?_s%lg& &P&g 1'3[)91k9p aur-gmﬁﬁ@'? dfoalkyl, substituted aminoalkyl,

guanid’iﬁédkﬂfmd@ubﬂ?ﬂuted gaaanlpeaikleHZ CHZ- Ph
73Ac- Phe- Or n- Aze- cha- Bt a- NH- CH2- CH2- Ph
74H Phe- Or n- Pr o- cha- Tr p- Phe- NH2

Y is o?;)@i'é‘h&fﬁ f C?gng%gﬁ’ g)‘?]‘%%?ﬁi eﬁ gﬁ_‘i}f&é“ﬁ@ is s&:lected from the group comprising H,

-N(YBDACOTEB2Or n- ANGYRB HaCOrNCYB(XB3), -N(YB1)-C(N-YB2)-N(YB3)(YB4),

-N(YégAﬁBEﬁW%?ﬁQE-%}T#ﬁQﬁg% _CO-YBI, -CO-N(YB1)(YB2) and -C=N-

O-YB304seRbe YB10 YB20 YH3mir Y84 hie- 1hﬁ'izldually and independently selected from the
81Ac- Phe- O n- Aze- cha- Pcf - Phe- NH2

groupgograpritieg Gk.nCNe )Ny, calkila-spbgitpted - alikl, cycloalkyl, substituted cycloalkyl,

heteroggég[, %@tﬂxﬂé@@é&r&{}%@ Eh@gp%ed aryl, heteroaryl, substituted heteroaryl,

arylak3hRabstithteDafitatk @y fycﬂialk)ddflhyﬂdnﬂ-sﬁhﬁ'rtlﬁibﬂ cycloalkylalkyl.
86Bu- O- CO- Phe- O n- Pr o- cha- Tr p- Phe- NHZ
87Ac- Phe- Lys- Pro-cha- Tr p- Phe- NH2

36. gg‘ﬁg cgﬂgo@dgac él‘gmﬁgciﬁﬂgﬁggh rized in that
R3 is a radical having the structure

—(CH)m-Y (VID)
or
~(CHy)m-CsH,-Y  (VIII) ist

, Whereby
misl,2,3o0r4;
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.



92Ac- Phe- Om Pi p- cha- Tr p- Phe- NHZ
93Ac- Phe- Om Hyp- cha- Tr p- Phe- NH2
94Ac- Phe- Orn- Pro-cha- Tr p- 1Ni - NHZ
95Ac- Phe- Or n- Aze- cha- Bt a- Phe- Ni3- Me
96CH3- SO2- Phe- Omn Aze- cha- Bt a- Phe- NH2
38. 99Ae coimpotindrackarlindto- il P ehMaéterized in that the ring is formed using YB2
OAc- Phe- Or n- Aze- cha- Mcf - Phe- NHZ
and YH$1 Ac- Phe- Or n( Ac) - Aze- cha- Bt a- Phe- NH2
102Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2
103Ac- Phe- Tr p- Pro- cha- Tr p- Phe- NH2 139
39. 10héceRheundt ayctidingctoany o eleimas M- 38, characterized in that Y is
105Ac- Phe- Or n- Pi p- cha- Tr p- Phe- NHZ
"NH21063PP- O n- Aze- cha- Bt a- Phe- NH2
107Ac- Phe- Om Ti c- cha- Tr p- Phe- NH2
108Ac- Phe- Or n- Ser - cha- Tr p- Phe- NHZ
- Pro-chg- Tr p- Phe- NHZ
11 - O n{Pro- hch- Tr p- Phe- NHZ
? e- O n{Pr o- cha- Tr p- Phg- NHZ
"L,}lZAc- Phé. < Aze- cha- Bt a- Phe- NH2
13Ac- PheNTr p- Pr.o- cha- Bt a- Phe- NH2
or  115Ac- Pheflor n- d’@ cha- Tr p- Phe- OH
116Ac- Phe- Orn-Ti c- cha- Tr p- Phe- OH
117Ac- Phe- Or n- Ser - cha- Tr p- Phe- CH
40. 1T8ecomheur@ avcéidmgthgny opelRines Z2Ho 39, whereby
119Ac- Phe- Eec- Pr o- cha- Bt a- Phe- NH2
120Ac- Phe- Nl e- Pr o- cha- Bt a- Phe- NH2
X2 is h4feAiGattiCo 4 anfith a6lde BL@d P roup comprising phenylalanine, 2-fluoro-
122Ac- Phe- Ar g- Pr o- cha- Bt a- Phe- N
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, I-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;,

XS5 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),



123Ac- Phe- Cys( Acn) - Pr o- cha- Bt a- Phe- NH2
124Ac- Phe- Mpa- Pr o- cha- Bt a- Phe- NH2
125Ac- Eby- Or n- Pr o- cha- Bt a- Phe- NHZ
126Ac- Phg- O n- Pr o- cha- Bt a- Phet3dHZ
127Ac- Phe- Paf - Pr o- cha- Bt a- Phe- NH2
methidRiBe2 N- elly1ghyeirey n- %@@i}&gl@bﬁe?hecN:‘lBhexylglycme cyclohexylalanine,
9Me- O CO- Phe- Or n- Pro- cha- Bt a- Phe- N
phen)%é@l{mm Fresing+ doypjopbaRe, Ohm%dénf‘ehal-'mpéﬂﬁﬁlémmz 2-thienylalanine, 3-

thlen)é%%‘?ﬁﬁj%;%ﬁ%%_&% %ﬁg @lgf n- Pr 0- cha- Bt a- Phe- NH2

134Bu- CO- Phe- Omt Pr o- cha- Bt a- Phe- NH2

: gggoépg’;mﬁﬂgccaﬂdj Q&Aé)e@%go%&gamgfgem%alms characterized in that X3 is an

a
ammdlgglﬁ‘gdeﬁ:'vgﬁ\g@hgf Qirémo‘ﬁ@ a E é@gﬁsﬁ%&kgﬁ&% 61cld is selected from the group
compfiSiggc alphn-aRfino- El?\cm:e dpba-Beta—dEm’einthpionic acid (Dap), alpha-gamma-

s S e o Sl v, PhetNHD), 2amino3--
iperid iddie Boia- AAdm -Binihd- 5 Bl ionic acid, and the amino acid is
pip H%Eb%éhe O n(Et 2)-Pro- c%g ?r‘% W)H@
derivatizag\at thpsidg ChainHy p- cha- Tr p- Nl e]

1453PP-[ Om Hyp- cha- Tr p- Nl €]

146Ac- Phe-[ Orn- Pro-cha- Tr p- Tyr]
42, 147 bemphied| preferbblg-HTha Te r&htagonist, preferably according to any of the

149Ac- Phe- ()9;1 Pr o hl e- Bt a&ghe- NH% P 8 Y
precedigg alaims haying tieg-folloping srustuseia- Bt a- 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

)YY@HL#%

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),, CHy(heteroaryl) and substituted
CH2(aryl)a

Cl 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,



153Ac-Ci t - Phe- Or n- Aze- cha- Bt a- Phe- NH2
154Ac- G y- Phe- Or n- Aze- cha- Bt a- Phe- NH2
155Ac- d y- Phe- Or n- Aze- chg- Bt a- Phe- NH2
156Ac- d y- Phe- Or n- Aze- hch- Bt aiPhe- NH2
157Ac- d y- Thi - O n- Aze- cha- Bt a- Phe- NH2
D i858gtectdds- Hhﬁr Othe Azgowpa-cBinpribiag- NRyl, cycloalkyl, CHa(cycloalkyl),
i’@ﬁﬂ p- n Aze- cha- Bt a- Phe- NH2
CH(Ehfgxeloa l)pﬁélz @-Msrandfatipt-altyle- NH2
161Ac- M f - Or n- Pro- cha- Bt a- Phe- NH2
162Ac- M f - Orn- Pro- hl e- Bt a- Phe- NH2
E is sdlé&téd fihi thOgroupramiprisingtCHrdyl)Niibstituted CHa(aryl) and CH;(heteroaryl),
164Ac- Mry- O n- Pro- hl e- Pf f - Phe- NH2
165Ac- NVF- Or n- Pr o- cha- Bt a- Phe- NH2
Fis séfé@t@e fgn? ﬂg gn}oﬁ’ eoxﬁaﬁ§1§ gn@ﬂ;‘b% alkyl, CH,CH,-S-Me, CH,CH=CH,, CH
CCHJC@SM&eﬂ‘lnCHmcmhnxﬁzéHcﬂ’ia(Blmaﬂhgl; NHzthienyl, and
169Ac- Pf f - Or n- Pr o- cha- Bt a- Phe- NH2
170Ac- Pff - Om Pr o- hl e- Bt a- Phe- NH2

72 is1RBAY= Riheréd &R?ﬁ@s&lk&e&%ﬁ@ bl comsmg H, alkyl, arylalkyl, and Y is

172Ac- Phe- s- Pro- cha- Bt a- Phe- Cy
optionatlyaprasgmt, [@dn ifAch- ighprevers, N elf selected from the group comprising H,

NN PRGN EN PR

176Ac- Phe-[ O n- HyA- cha- Tr p- Phe]
177Ac- Phe- [ Om Hyp- hl e- Bt a- Phe]
178Ac- Phe-[ Om Hyp- hl e- Mcf - Phe]

179AqyRhe- [ Om Hyp- hl e-Pff- N e]
180 Efj[()rn Hy p- hIN!j>Phe]
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 NR1R2, 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);, CHythienyl and
CHanaphtyl,



181Ac- Phe- [ Om Hyp- hl e- Tr p- Phe]
182Ac- Phe-[ Orn- Hyp- Mnf - Tr p- Nl e]
183Ac- Phe-[ Or n- Hyp- Mhf - Tr p- Phe]
184Ac- Phe-[ Orn- NVD- cha- Tr p- NIl £36
185Ac- Phe- [ Om Pi p- hl e- Bt a- Phe]
C1 isl8ééeatedPHrorh Gha-droup O:bﬁrpﬂfsi;ngl\lgeimd methyl, C2 is selected from the group
87Ac- Phe- [ Orn- Pro- cha- Pff-Phe
compg‘_lgiggénﬁggl_ T[-féﬁHpé%@ ﬁg?ﬁpé@m qli are connected by a bond, the thus resulting
9A¢- = Bra- cha- Tr p= 1o . . ) }
struct%%oﬁ%_ g%é;cte%cgfﬁo " e :Eo% pc_og%smg ~CHa)y-, «(CHa)s-, —(CHp)s- and
CH,CH{PAHCPhe- [ Or n- Pro- cha- Tr p- Ecr]
193Ac- Phe-[ O n- Pro- cha- Tr p- Leu]
194Ac- Phe-[ Orn- Pro-cha- Tr p- nl €]
D is 53R6%d Hi6m| e NarBhp -k € JT‘H iPr, CHiPr, cyclohexyl, CHacyclohexyl
is EReted diom, & eaup eftprifliy CFALHPr, CHLiPr, cyclohexyl, CHaeyclohexyl,
CHCibeyadotexgl, CBhRh@-Meh | GHRS 4B®hard CH,-S-iPr,
198Ac- Phe-[ Orn- Pro- hl e- Pf f - Phe]
199Ac- Phe-[ Om Pro- hl e- Tr p- Nl €]
E is gddebbed Boar HaMroap -cohiribing- §EH}Ph, CH,Ph(2-Cl), CH,Ph(3-Cl), CH,Ph(4-Cl),
201Ac- Phe- }gnTgSe?-cE?-rTr@-%Fe% 2Ph(2-Cl 2FhG-Cl) PhE-C
CH PR R); - hFse rCHjPéa(&ﬂ:Fg- NCHjindolyl, CHathienyl, CHjbenzothienyl and
c- Phe-[ Om Thr-cha- Trp- N €]
CHZné@i ¢- Phe-[ Om Ti c-cha- Trp- Nl e]
205Ac- Phe-[ Om Ti c-cha- Trp- N €]
. 206Ac- Phe- Al a- Pro-cha- Bt a- Phe- NH2 142 ) o
Fis solgotad fromp thergyoun eemprasing (CIBNeCIN{CH,)2CH;, (CHz)-iPr, CHa-iPr, iPr, CHy-

o, SRSl e

Z2 is -R3-Y-, whereby R3 is selected from the group comprising CHy, (CH3)2, (CHz)s, (CHa)s
and CH,-C¢Ha, and Y is selected from the group comprising NH,, NHEt, N(Et),,
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

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

2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe]

3 HOCH,(CHOH),-C=N-0-CH,-CO-Phe-[Orn-Pro-cha-Trp-
Nle] _

4 X-Phe-[Orm-Pro-cha-Trp-Nle]; X = 2-acetamido-1-methyl-
glucuronyl




210Ac- Phe-Ci t - Pr o- cha- Bt a- Phe- NH2
211Ac- Phe-Cit - Pro- hl e- Bt a- Phe- NH2
212Ac- Phe-Ci t - Ser - hl e- Bt a- Phe- NH2
213Ac- Phe- Dab- Aze- cha- Bt a- PhelH2
214Ac- Phe- Dab- Aze- hl e- Bt a- Phe- NH2

219
214
217

Acc-Phe FakH ¥5(C O Iy O RO YL H,O0CH;)-cha-

Ac- Phe- Dap- Pr o- cha- Bt a- Phe- NH2
' AspPHel Ech- Pro- cha- Bt a- Phe- NH2

2719
219
22(

221

R e e

AdePhe- Fcn- Pr o- cha- Bt a- Phe- NH2
Ac-Phe- Eco-Prao-gcha-Bta- Phe- NH2

20

222

A Pe[QracPrprbaditpFigtla- Phe- NH2

28

223
224

A BT ASEa U ANEE. pho- nep

29

225
224

- PR [OrnsProrchadip-MEEtR- Phe- NH2

Ac-Phe-Ffa-Pro-hle-Bta-Phe- NH2

31

2271

AeeaEpPeLQsza?rpr@acTﬁal*Bta& Phe- NH2

32

2284

229

33

23(
23

%Hﬁtﬁ[@ﬂnSPrBrdhaqfip-ﬁ - Phe- NH2
Ac-Phe-122-Pro-cha-Bta- Phe- NH2

34

232

Axc- HFPeLanﬂBrPrCésacTﬁaEBdb- Phe- NH2

35

FaWal
é\ju

234

A BRI R TIEaRE. pho- N

36

235
236

ACc-PiRe O 20Ycha Tap Phe- NH2
Ac-Phe-Orn-Chv-hle- - Phe- NH2

37

237 A

HWeLanrBreﬂinacﬁmQBﬁh Phe- NH2

38

N d
Z

S R PO Pro s pAny T e T 2

41

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

a2

H-Phe-[Om-Pro-cha-Trp-Nle]

43

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

44

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

51

Ac-Phe-Orn-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-Orn-Pip-cha-Trp-Phe-NH,

56

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

61

Ac-Phe-Orn-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,




239Ac- Phe- Or n- G26- cha- Bt a- Phe- NH2 143

240Ac- Phe- Om (27- cha- Bt a- Phe- NH2

241Ac- Phe- Or n- G30- cha- Bt a- Phe- NH2 242Ac- Phe-Orn-G3 |
- cha- Bt a- Phe- NH2 243Ac- Phe- Or i38Hse- cha- Bt a- Phe- NH2
244Ac- Phe- O n- Hyp- hl e- Bt a- Phe- NH2

67

245 Ao~ Phico - PipFdha-BraPheiNHPhe - NH2
24GAc- Phe- Orn- NMA- cha- Bt a- Phe- NH2

68

247 Ac-PiageOar-BrawR- EpaEdr-NHehe - NH2

69

e R

70

250 A 10118 CH,L 'C OO TH8-cBh- TrBPhe N2,
251Ac-Phe-Orn- Pro-cha- Rta- f-NH2

7 254,&&%@-@rﬁrprcbaﬂ?m-%ﬁé\ﬂiaa NH2
LI

72 o R PREOTHT ProE R M B R R

73 253/-PReOt-AzETcha-Bia NEl-a HYICH)NPK
256Ac-Phe- Om Pro-cha- Bt a- NH CH( CH2OH) - CH2- Ph

74 257 APhOroPrecha-TraPhe-AHH- NBn- CO- NH2

(T By e S U R e e e

76 260 RAECOOPHE Orf- PRy-EHalTripP e
261Ac- Phe-(rn-Pro-cha- Bt a-Thi - Nl—lé

77 26¢Ac:-ﬂne0mﬂ’n@rdmae?m RIteFNHhe NH2
Lo Waka W.W-N Dha_.Ova

Y S A

79 203/ PREOIAE-OhL THy-Phd-NE €- NH2
266Ac- Phe-Om Pro-ct b- Pf f - Phe- NH2

80 Ac-Phe-Orn-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-0O-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-Orn-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,




267Ac- Phe- Om Pr o- hch- Tr p- Phe- CH
268Ac- Phe- Om Pr o- hl e- 1N - Phe- NH2
269Ac- Phe- Om Pr o- hl e- 6FW Phe- NH2
270Ac- Phe- Omt Pro- hl e- Bt a- 1N - Ni®
271Ac- Phe- Or n- Pro- hl e- Bt a- 2Ni - NH2

104

212 cc-PRe ALY -Prdtln-THePIRENHR H - NH2 144
273Ac- Phe- n-Pro-hle-Bta-Ai c- NH?

105

274 psc-PheOm-Riprela- hipePIR-WHeh a - NH2

106

522 m-Srnohg- BB Fod. N

107

276
21 [ Ac-PREORN-Tid=Elr-THpePRRLRHE Y - NH2
278Ac-Phe- O n-Prao-hle-Bt a- Pcf - NH?

108

274 m%@om-SePclm—ﬁtpePI&-HHEf f- NH2

109

261 A PHEO BIPPOE TSP B RBhe- O

110

782 - PREORR-ProZheh-ThiePRE-ELY T - NF2
283Ac- Phe- O n-Pro-hl'e-Di f - Phe- NH2

111 284 AmplrﬁeO@t-ﬂrcPcha-lﬂrpePl@hHEhe NH2
A Db Oy 0 | o e DhAo
2, 2se Ae-PresB- ﬁZ?DF’EP 2PhesNHpo . NH2

113 28 (7% PRET ProF’élﬁ-EiaGPh O E

he-NHZ
288Ac- Phe-Orn-Pro-hle-Mf-2N - NH2

ol

115

2 8 g A@-Hw%—ﬂ&ﬂh&-ﬁtpephd:@}m a- NH2

116

294 Phe—OrA-—Pro—h-e—Mef-PE—NH2
2912‘&3 Bhes O iopha-TipsPhigsPHphe - NH2

117

797 3 ne-NFZ
Sod AL 0N ﬁeﬁ:ﬁpe"‘mﬂghe NH2

118

294 Ao- P’]meO@t-ﬂr(Pchg—Wi'pePE: DFPhe- NH2

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-Orn-Pro-cha-Bta-Phe-NH,

126 Ac-Phg-Orn-Pro-cha-Bta-Phe-NH,

127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH,

128 H;N-CO-Phe-Orn-Pro-cha-Bta-Phe-NH,

129 Me-0O-CO-Phe-Orn-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,




295Ac- Phe- Om Pr o- hl e- O f - Phe- NH2
296Ac- Phe- Orn- Pro- hl e- O f - Phe- NH2
297Ac- Phe- Om Pro- hl e- Pff - 2Ni - NH2
298Ac- Phe- Or n- Pr o- hl e- Pf f - Chai#0H2
299Ac- Phe- Or n- Pr o- hl e- Pf f - Eaa- NH2

139 300Acc-88EPH OrrPA Se-6hLBH- Phd Vi, NH2
301Ac-Phe-OnPro-hle-Pff-Pff - NH?

140 302 fe- 6héthva5\.m+céa+Bta PhprdNHg-2

T4T 30 AC- PP AR oAt e i - Er e

142 30_ AS1,EheOPHe- cﬁ?ﬁpPﬁL&raTm@-Pﬁ’ﬁmW 145
3074Ac-Phe-(rn-Pra-ile-Trp-Phe- NH?

143 308 pec- Ph@Om(EtthPm-oM-Tm-Bh@NéizNHz

309A QCI Phre—NH2
144 Slc&c'gré [(yﬂ llﬁjgrpcijta Phe- NH2

145 31 ﬁstPP -ll-ngcHD[ DNR] Bt a- Phe]
314 T[E)mOm Prcz)1 a- BE a- Phe- NH?

146 313 A?ec-l?hﬂ [erR?D@ha-rﬁp-nya} Thi NH2

21 A/~ The Dln
147 3 1A PR PO it BPa N o]

149 2 10 ALpREOkA- PFB%hI%IBt'a’IPheQ@ﬁz Bt a- Fhe- NFZ
314Def-[Qrn-Ser-hle-Trp-N e]

150 31§ E’ayPlﬁ&aArg(Oih‘hWIﬂz)dha—cﬁa-mtﬁlﬁh@NHz

21 N r\1

5T 35 QAR A B oot A cl Bl b E.

152 321 %CAJ@E}%&D& -A28 Rl B3P Re- NH2
32 Pr o- cha- Bt a- Phe- NH?

153 323Pa+CiRRbe{0BmAdepshatBta-Rhe-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-Orm-Aze-cha-Bta-Phe-NH2

160 Ac-Lys-Phe-Orn-Aze-cha-Bta-Phe-NH2

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

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 Ac-Off-Orn-Pro-cha-Bta-Phe-NH2

167 Ac-Off-Omn-Pro-hle-Bta-Phe-NH2

168 Ac-Orn-Phe-Orn-Aze-cha-Bta-Phe-NH2

169 Ac-Pff-Orn-Pro-cha-Bta-Phe-NH?2

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




324Faz- Omn Pr o- cha- Bt a- Phe- NH2
325Fbi - Phe-[ Orn- Pro-cha- Trp- N e]
326Fbn- Phe- [ Or n- Hyp- cha- Tr p- Phe]
327Fbn- Phe- [ Om Pr o- cha- Tr p- Nl Bl
328Fbn- Phe-[ O n- Pro-cha-Trp- N €]
173 329EbPheHOri-Asnkha-Trp-NEt a- Phe- NH2

330FEbho-Phe- r('\'n.DJcn cha- Trp- N o;l

174 33; Lﬁiﬁx?h[ﬂtfﬁﬂpﬁi’ﬂ@h&-ﬁp'ﬁ)\uﬂl e

175 3 S M e G S BERATe} p o]

176 33{4AcPhelor-ByARt - ThHaPHd p- NI €]

335Fha- Phe- [(}nl—l\/n-rha Tr p- th1

177 33<>Anﬁ’hpfﬁﬁ>@nﬁmlgl§rBé¢rthir p- Phe]

178 SRR EO AP |- N o

179 339KBPHE @rﬁ)m;pl?m@.p@ﬂ:m t a- Phe- NH2 146
340Fj d- P}:m[(: Orn-Pro-cha-Bt a- Phe- NH?

180 34 meaﬂhc [pmeqwéﬂcﬂPéﬁ -Phief]- NI e]

DLL D

24> o Hyp-hte—Trp=—Net
181 34 EACBRe: [p'ﬁféH VeI APEL pt 1 N e]

182 344 W tppy- [b@iﬂH waEFrEIMe | e]
345H d v- Phe- n- Pro-cha-Bt a- Phe- NH?
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320 FAc-Phe-Fib-Aze-cha-Bta-Phe-NH2
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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-Ormn-Hyp-cha-Trp-Phe]

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

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

335 Fha-Phe-[Orn-Hyp-cha-Trp-Phe]

336 Fhb-[Phe-Orn-Hyp-cha-Trp-Phe]

337 Fhi-Phe-[Orn-Hyp-cha-Trp-Phe]

338 Fhu-Phe-[Orn-Pro-hle-Pff-Nle]

339 Fhu-Phe-Orn-Pro-cha-Bta-Phe-NH2
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340 Fid-Phe-Orn-Pro-cha-Bta-Phe-NH2
341 H-Amf-[Orn-Aze-hle-Pff-Nle]

342 H-Bal-Phe-[Orn-Hyp-hle-Trp-Nle]
343 H-Bal-Phe-[Orn-Pro-hle-P{f-Nle]
344 H-Eby-[Orn-Hyp-hle-Trp-Nle]

345 H-Gly-Phe-Orn-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-Orn-Pro-hle-Bta-Phe-NH2
351 Hoo-Phe-Orn-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-Pff-Phe]

356 H-Phe-[Orn-Hyp-cha-Trp-Nle]

357 H-Phe-[Orn-Hyp-cha-Trp-Phe]

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-P{f-Hle]

364 H-Phe-[Om-Hyp-hle-Pff-Leu]

365 H-Phe-[Orn-Hyp-hle-P{f-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-[Orn-Hyp-hle-Trp-Nle]

370 H-Phe-[Orn-Hyp-hle-Trp-Nva]

371 H-Phe-[Orn-Hyp-hle-Trp-Phe]

372 H-Phe-[Orn-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-[Orm-Pro-cha-Pff-Phe]
376 H-Phe-[Orn-Pro-cha-Trp-Nle]
377 H-Phe-[Orn-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-[Om-Ser-hle-Pff-Leu]
388 H-Phe-[Orn-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-[Orn-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.



