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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



are thus nore prone to phagocytosis by macrophages.
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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 formatlon) and immune complex clearance can stﬂl proceed in

an unhindered manner even when the receptor is totally inactivated.
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further characterized (p. 15966), whereby guanidinium group'is responsible for the energy



positively charged guani di ni um group and the negative

charge of the carboxy group are inportant for the

affinity inproving properties of arginine. The inpact

of both residues was further characterized (p.
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form. One peptide has a C-terminal phenylbutanoyl 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 M 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{CH>-
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resi due which could interact via hydrophobic

interactions. This peptide (exanple 170) has the

sequence (N Methyl) Phe-Lys- Pro-cha-Phe- Phenyl but anoyl

and is said to have an 1 C50 value of only 2.6 M which

does not seemto be sufficient for use as a drug. An
N(GHrHoCdits B - ArgrH) isgbabdse swited vompeur- foe cornpraisommithrekample 170. The
Icso%ﬂ.le. F&ﬂy}lerx&g‘n Y b 38 'It'hrl]g r%eﬁ!?;% &1%& tgp lod 5t A1 ads to an activity

p033| e 'since a dlre ara ruc ure
decmeade inlthisdxampld, tokxanpl e 105 from WO 92/ 12168

((N- Met hyl ) Phe- Lys- Pro-cha-yr{CH2 5

N(CH2CH2C6H5) } - Arg-OH) is the best suited conpound for
Amfmgmar 15 emﬁwpilédﬁoﬁmmﬁﬁzg for Rhichl 50 wableb chat/© bedrhpfesented, all

nere.is M. This means the substitution of Arg

pepﬁ’%&%@"eﬁb CX W?W decrease in this exanple, too.

Among the 22 exanples of WO 94/07518 for which | C50

val ues have been _presented, al epti des have a
ThedCrstahien Qicaieg: IR SORALEL KD LAZIEE 3o QLAY ST apgderived from
meaglglexg%@ ZwithMoPddl ZGfrand§ P 1Y ipHchulleSr qgﬁtfo‘{:ﬁﬁ‘xc granulocytes

from measurenents wth |solate nenbranes rom

(PMRY| merabrprrsh beraise #ether Bpsi when dhessupxneyimests peNperformed, CSa
oveféﬁ?@g eé)ls %S@H&%eaéenérgl%dtlkﬁﬁl@/‘ﬁ&ﬂ ﬁ&@%aﬁﬁﬁﬁ%tﬁ?h@éeﬂect the

forme over expressi n I's co
affigytyrad] mpomut) woferashs. {The Semnelasla heveenteduatd affutity to receptors on

whi}_ﬁulﬁgka&lﬁ%t alafl%lnjo%a?éuceglcﬁgﬁﬁ&ﬁgﬁt{% WRLA. R%hixé etal. 1988

ounds have a re O receptors o
Joumhbd)fd.%lobgicsl Qhcavistiy 243: 4R0-529901 1s],dmwea¢r ooréMacangngfiall to measure the

bxol%lg{p a%t!;lvrl téﬁem S&l %1 ROlfJ N al; Eo ttllg ge%egﬁco)r ﬁgg lSUC% functional
assaypare um&iaﬂnr Ggafrmhmtccauptedmuasmort he bi oI ogi caI activi ty

rat her than the binding of the antagonist to the

receptor. Oten such functional assays are used for G

Thepkahplespresiet ¢l uﬁaﬁz&xmbﬂr;&tenﬂ'k;q:heammp Ivets 9ﬁr2695nmeﬂwicn96/06629 for
i i onal atent appl i cati ons 957 and. WO

|
whigh 1 a iR gre KBAYTnae CRENUE 08 °X5?Pé‘°Rn%‘i}aH 2 PRRHRIRR f - terminal
argidihy. Hﬁ@fspilﬂo&ﬂxepfﬁp{hie(iﬁﬁer@ aﬂnainglengl awong ef 4Tl mads Journal of Medicinal

cnefifir b g etio B esal Bt el Bad St of M Fpemisy 42

196419784 fin/ thdd2PapeAN¢l afed BE hre@iecﬁﬂ'ely, (iffeRCihdetyclit 6 d9Rfher peptides are
Jour nal of i ci nal Chemi'stry42: 1965-1974). In
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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 (CSa-desArg) (Gerard und
Gerard 1994 Annual Reviews in Immunology 12: 775-808).
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' rate for what is renarkable i s chosen arbltrarll and
Ina rt:hew of Mk aalritanibtis (003 Bﬁpdp;mlﬂal RotiptyiKrgnsagiigas BO: ri@%6 1036) the

fo t
o4, S BB AR i o

stresséthe C|truII|ne containing peptide 45 is by the way
the only peptide that has no positive net charge under
physi ol ogi cal conditions and for which a value for

It is &paghnthatthd prive agreQ@EsiasC tamand iladalizedi positiep ohdrgel far ipeptidic and

WO 03/.033528. revi-ew of Morikis and Lanbri 02 .
Peptiggraiakiifi ozl Zas ‘@ﬁyn%m CWngys%iﬂ“iﬁoggm%'M o eharge i
realiZeARAAI9BG@r@hinkhe arginine for the affinity of '

agoni sts”and antagonists to the C5a receptor is
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.



stressed. It is apparent that the prior art requires a
C-termnal localized positive charge for peptidic and
peptidom netic Coa |igands with noteworthy inhibitory
activity (1C50 < 200 nM. This charge is realized
usual | y by arginine. The probl em underlying the

resent application is the provjsion of aR
In a f3hagRRshPishS InVARRONHRS PropicRLS aPhvErhBieF F?,‘P?@lgg%e%}?&yeﬁﬁa receptor

antagbR¥E With & foBowing siic@yesi on of drugs, that can be used
for the treatnent of diseases, in which the Cba
receptor is involved in a causal, indirect or

synptomati c Wrpane —)Z3J‘X-’-?—X055'9(65'9€7L—0f t he
e

i nvention thé problfemrs ‘solv by a conmpound, |
preferably a Cha recebt or antagonist, wth.{he '
follow ng structure: - X2-X3- X4- X5- Xo- “Whereby X

is a radical having a nass of about 1-300 and whereby
Xl is preferably chosen fromthe group including R5-,
R5-CO-, R5-N(R6)-CO, R5-OCO, R5-S2-,
, whel®yN( R6) - SO2-, R5--N(R6) - , R5-N(R6)-CS-,
R5-N(R6)-C(NH) -, R5-CS-, R5-P(O OH, R5-B(OH)-,
R5-CH=N-O- CH2-CO-, in which R5 and R6 individually
X1 P8 dadit 8RARL @NhAsY oot NOSRNardd RARrEHEXT O PRAGEVIPdhSéefdfrom the
H F,. hydroxy, alkyl, substituted alkyl, cycloal kyl,
grougmslslflme&edl—‘c @r,d’aﬁ-ﬁ@r’z)-%t, BA -y R5-SEhat SN (RbepU2-» R5-N(R6)-
, Rs-Naia%!@yﬁm(mglcm@-,fw-css,q:léﬁivcd)étﬁﬂzﬁrayéﬁj-kuh-crmw.lo-cm-co-,

" substituted aryl, heteroaryl, substituted ' heteroaryl,
in whaehyR5 ard R iridividuadly ap§ indepgndently, are chassy fPrythe group comprising H, F,

e U 0 LB LB, R St
heterbdyalyil,n grytatisl a substitugadi exyladkyla aptiesybstibuied meylumieteroaxd, substituted

598, 1 SR LPSCARDHSORLE! B4y BBttt s

substgutedi prybxyplkylsi ng ami no aci ds, am no acid anal ogs and
amno acid derivates, X5 is a radical that mmcs the
bi ol ogi ¢ binding characteristics of a

X2 iscyradiohlabat inéndasitiechialbgic o gaehatranteristivs bf a Khenyklanine unit,
radi cal that m mcs the biologic binding
characteristics of a tryptophane unit, X7 is a radica

X3 doBaX4 rhdividsaltyhendimdepgidenthi i ngpatenr abdredyi el spmcearf isapreferably -

nqrl euci ne or phenylal anine unit, . . . .
selecteg from f.che group co pgsnlr\xlg amL%o acx%s, 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

-\



a chem cal bond is fornmed between X3 and X7, and 8
the lines - in formula (I) indicate chem cal bonds,
wher eby the chem cal bond individually and

i ndependently is sel ected frgn1the group conpri sing
covalent bonds, ionic bonds coordi native bonds,

e gL RO e G BT e BT o Bty

inde%’ﬁ@&éitl? hg el&ind mrmélgTGu@MOﬂ@n&Q@dﬁovaﬁhS uiohas;iemmc bonds and
onds

her, onds th| . bonds, [ nds an
coordiFYR QORI HE D BRSO S OB HEHEA LG B KT PEerably the
cherli®fbotddy albbid et fisn &fel HouPdoniRisig achid Bdnas didul fal¥i HaAds, ether
acid derivative, whereby the chem cal bond between X3

bondgApiostreribonds, prims boRdRIdAERINPERHAT PUWS-0f at | east one
nmoi ety of X3 and X7, and the noieties for X3 and X7.
are individually and indegfndently selected fromthe

In angnehedineenti3i asid i/ _@xhéndivitde:al gruaming peid\Namigp rAcid analeg @r amino acid
. ; |

L e

least vimer mbietyt lo€ Xhdind aX7,i anorthef emcattley fos X @neé dX7 rapenitdiwidually and

mde;%rgg%?s’%%ig St‘m?%éﬁqs cﬁ%) %%1%55}%(3@(& Iﬁéeré%%\lsR?s 9 grx}ninus and the

respeictict szdecthainl of tienaninndependent | y sel ected fromt he group
conprising H, alkyl, substituted al kyl, cycl oal kyl,
substituted cycl oal kyl, heterocyclyl, substituted
heterocyclyl, aryl and substituted aryl; X2 and X6 are

In an imdbodinebnaXll \is anadiidah dithendesstdf\yabant 1a309pwhereby therradiead iislpreferably

e o B e A BSOS e s 0! s Sou, s

N(R&)EII(UIH)&; vilereby &5 and RF ax’aﬁndlaﬂdaﬂl}gﬂﬂ mmemﬁnly belectsd from the group

comgifags eh Al sy al) CoabAb by e theptiony pegeroeyeiy

substitufsd héﬂeiolci'clyl sfyRarel sabsfititsd &iyR4) or N 9

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—)|(—R2
R3 (1),

wherein

XisC(R4)orN,



R is optionally present and if present then Rl is a
radical, that is selected fromthe group conprising
>N-RI B, >C(R1B)(R1D) and >0, whereby RIB and RID are
i ndividually and independentdy selected fromthe
group conprising H alkyl, substituted al kyl,
. cycloalkyl substituted cycloalkyl, het erocycl yl ,
R1 %Ubi ut ed het er ocycl yl , _% substituted aryl,
RetreP y;?resems%tf RrefeBytheat Y as yﬂldlcaér&htaislsplcpted from the group

comptikisg DNLR@I 20 rihiib) &M%@ak\lﬁﬁe%@’m 208 NP S g eflally and

. dC¥C|°ﬁJ IaIk I $ optiohal rese
indegendently; s mj ¢hea groari ecanprisingt H, salls) aﬂtsﬁﬁhte‘dr ARVL hScloalky!,

S02, . >S=0
subsgcﬁ%p%\lﬁﬁﬁglr |h§t|efbgyag‘ 8{‘35%%%_@5‘“0%'1}3 yl ;epﬁﬁmgﬁc& aryl, heteroaryl,
substjpgesl lpr@rqagyl,a acralatkorm substigrtebyary/fatkyt, attivaatuk 181k e ﬁﬁt &dbstituted

cydgﬂpﬂmkﬁe group conprising H F, CH3, CF3, alky and

substituted al kyl; the binding of structure (lI11) to
the moieties XL and X3, X4 and X6, X5 and X7, and X6
and X3 is preferably carried out via R1L and R2; for

X f aII nde ently R3is a
R2 RGN B O REIEBR ol B R ahded e seesvadt g the group

r a i cal
Compfisifign >§n@ |>§=§e|>e8ﬂ2ed>9‘=|mn>t:hHngwm -CNTPEP GG, B/(bF{) >CH2
ry

>CHSEHSE %ﬁg heteroaryl, substitufed hetefoa

ary1éPEH suﬁStltuted aryIaIkyI het er oaryl al kyl ,
substitut ed heteroarylalkyl aIkonxy-aIkyI,

_ : tyf y al k ony-cycloalkyl,

R4 1335‘%%&51 %tgrgby {’EF %}f cd-ai i‘l}&t SGfT‘V(’}/ e group comprising H, F, CHj, CF3, alkyl

and sybstiplitekalkyiet er ocycl yI substi t ut ed

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

the bixkdle| cbxtyadaet GUD &S bk morbtlex st i) P%' and 4108 uaéls Lut-£d 3nd X6 and X3

| t hi.o;al k al kyl t hi o-cycl oa tre
ISpreg?rEMWW%d%‘%'a&all mf&and for X5 and for X7
ind|V|duaIIy and independently R3 is a radical,
fbrxgh %gg radi cal conprises an aliphatic or
B 6’& pallyrandindspendently R3ss s eddishb i edlich iematiiog comprises
an argih et Wdﬁlglgt@a tuted al kyl
b tg% i %}ikyl sjbstlt%énd c?ﬂp‘g’a "9“5 klr §URsUfYRd aryl, heteroaryl,
-~ substitted ¢ jheferoagyl hetaé)fl@kx/lcl ySIubstautydl ar;slulksl,l thﬁt&dmgran&yl substituted
~ heterbey181Plar afky] @L&@;@}
ol i\ﬁast ?t ut €d ary Y HP&%tE agfré}bar’y 715¥1kﬁ¥ky?%’ﬂy%ﬁcl°taﬁ‘tybd5“b5“md'
Y szﬂﬁﬁtiﬂ aﬁlkmxy'@@rbwm,y Isaﬂ»shvdtcd iml?ﬁi(giﬂéfeﬁ‘&yclal alkyloxy-aryl,
bstia Y. e substitute
et e?%%ly)cgf g’llyk ilkﬂb’g ‘%}P%‘X’g %l’ M@Vthetewryl alkylthio-alkyl,

su St‘&lt’f@@l’@ﬂ‘}'ﬂoaﬂkvﬂl alkylenideyyddoalkyt wad ﬂiblsﬂft\ﬁed aBY RIS and
al kyl oxy-cycl oal kyl , al kyl oxy- heterocyclyl
substituted 10 aIkonxy het erocycl yl , aIkonxy aryl,

substituted al kyl oxy-aryl, al kyl oxy- heteroaryl
for X% ensisfior Kidtimtividually 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,
stlbstltuted 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



al kyl oxy- heteroaryl, al kylthio-alkyl, substituted

al kyl t hi o-al kyl, al kylthio-cycloal kyl and substituted
al kyl t hi o-cycloal kyl. In a preferred enbodi nent a ring
is formed under participation,of R3 and R4. In an
enbodi ment, for X2 and for X6 individually and

d
alkyl&ﬂ(}ﬁntg” Sclgfggfi %lé}ﬁ@iy ﬁgllsj gtélt?slﬁlﬁg%eglkglﬁk% Ia.ﬁ'l %ﬁﬂ&@ -heteroaryl, substitute
alkyleybstéroaryled abcehlzxytalkyl ubstipktedy Iahcatthwalkyl,s wﬂi@tthtotﬂye@alkyl and
napht hyl met hyl , substituted
mmm#gé%%k9?ﬁ§¥%ﬂﬁl thlenylnethyl substituted
t hi enyl et hyl , benzothlenylnethyl, substituted
benzothienylnethyl i m dazol yl met hyl , substituted

o L AEE NP TR B R it

|nd|V|duaIIy and i ndependently R3 is selected fromthe

Q@%“g%})‘fﬁ’é%@%d%b g%t P?xv%’ciuallSUb%gf{dtel%Jetn% W & ec¥ed’ from the

grou@oxﬁﬁ'msixycﬁ bhalyk ysub®itityd phaiyhsSbentzylt edbstltuted benzyl 1,1-diphenylmethyl,

~C5-C7-cycl oal kyl net h al k t hyl, bs i ut,ed
substged obf HPBEHG b eripyhy FUTRE: b iy metbh by imetny,
substiixedy! ef}ﬁﬁﬁlylmdrf]!l%mh:] hyﬂeﬂﬁiﬂfﬁxbylme&bl enylstnagﬁdﬁ;eh, pbeethi¢nylmethyl,
. ..propin met t hi oet hy t . ,
imiaZg el sipeusie et Ylwétmrwnfq?ﬁ ﬁvpgf&%%tmﬁﬁundolylmcthﬂ-
substituted indolylnethyl. In an enbodinent Xl is
sel ect ed fron1the roup. conprising. H, acet

In W@W@g}}t fop G‘t5aﬁ1§ly or X7pjagiv ally1ap éﬂd@ﬁﬁ{dﬁxﬂ/ycg} %fﬁ}q‘,cted from the |
groufibdrh IWME)SLQI@{I b%wltuteﬁ r@ﬁ@'&all@l{YGﬁCbQQMBﬂkﬂEEJ&ttmted C5-C7-

oxy Carbo | -am nocar on
cyclogiy by IS eAsbOmGSL, PG E7 cyclgalislap iyl cycloalkylethyl,
substﬂﬁeéélh%%ealﬁyléthm d'uaﬁzﬁ CalReRYd asléii;zwﬁt %Mény&lﬂﬁﬁonb{iphthylmethyl

I n an énbodi nent i's a derivative 0 an am no acl
thienybmethyls sepresyled pr:oamyt he mptisiithicedivbr i dmifgzolylmethyl, @ substituted

mnd%ﬁﬁﬂﬁ%?% : h?§§%h#§éﬁm@@nﬁﬁg?g ngﬁylalanlne 2-

chlorophenylalanlne 3- chl or ophenyl al ani ne,
4- chl or ophenyl al ani ne, 1-naphtyl al ani ne, 2-

In ax{ %@Mn@ﬁtaﬁi ne sel%qé&frgﬂyﬁxél gﬁ‘&if@omﬁ’xﬁeggigﬁ e ﬁxloﬁﬁio@'? »butanoyl,

tyrosine, tryptophane, histid respecti v
benzodr | ﬁaonomshytdaéaoeﬂf dd}uomqhﬂca(bomyékephepblgepﬁmml methyl-

oo A PO, HenlFt et DL e ot 2 mo

hexab ydy@-ppin aie- 4-caphmy9{had mpthyesulfopylosi ne, hi sti di ne,
1- napht yl al ani ne, benzot hi enyl al ani ne, 2-am noi ndan- 2-
- carboxylic acid, 2-thienylalanine, 3-thienylal anine,
In anZenfHodient meﬁly Herivaivéref ardarhing acid-th4 lieseidceed droimnthe group comprising

phengl:am: g% g&?&tegﬂ%%eﬂ%-ﬁﬂgr%[%nﬁglyaluge an‘i Huoro 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,-;




chl orophenyl al ani ne and respective derivatives

thereof; X5 is a derivative of an amno acid that is

sel etected fromthe group conprising 'D

cycl ohexyl al ani ne, D-cycl oheﬁgl gl yci ne,

D- hono- cycl ohexyl al ani ne, nol euci ne, D
X6 158 g%tgﬁ{/%?gto?ig}xl a_ng\fxog é%%gﬂ)}(lg f lie)cteg from the group comprising tryptophane,
phenﬂahzmmh,y Ityl‘DSLphe histidibenil Frexphty«thlamm phmtzotmenyielanma,t i2vamsinoindan-2-

cut i, 00 B O AT, 22 R b 3 o

phenylalahi@eCi #€luotoephenylslttihd)e, 2Jcﬁlumph&1yldlﬁﬂ{e$ u Gl-dhﬁ)roﬁ}‘ﬂhylﬁll&nmé, 4-

cyste , _cysteine c te Et cysteine(Pr),
chloriieny Biing Sha b A eV sty | 4 yeime o)

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

X5 iSY£ QfekiRgtivet bY F&hoﬂﬂﬁﬂeacﬂ”tﬁﬁt' &N REletedied IR Whél ARipN@omprising ‘D-
2-t hi enyl al ani ne, 3- thi enisl al ani ne and respective

CYC]O&‘&’FXWW%esDICW‘é?*@éYlglyFWe’an ehsertF yeiahexykalanipgl/ dp-hogoleucine,  D-
cysteGRIBL), I8 {Pr)TBEEhyF ks - 2L bl QY 8. 1 d
Cyse FB) C%ﬁhgrety ytghe wat er soc))( H<E£ ciyt yﬁq’?hn‘g \?hengyalammsan
TCSPCQVWWVSH‘%I‘I@C@&E'@@I fromthe group conprising hydroxy,

ket o, carboxam do, ether, urea, car barrate am no,

X7 i? la{bcise'fxlvgm egf %gla.xg.g)tb a%@?)lﬁg 1419elet9 gd ?'rX e %l%)la orr?p)%mg norvaline,

n a secon nven
norlegcihv,etiorby-laxcmomtmumd, 1sp}eaﬁme,aMaynca @'Stame,r emephe:(Me) cysteine(Et),

crrefi3 R Rlopint CHLBENAE mrcra il B ey i sortapegyiaanine,

phenglefanined tynosamcomﬂnplmnw thlstuhﬂef | *-8dpheydfdadie, arRethienylalanine, 3-
%@W’B % ?':, W?/ g anoncyclicam’noacid
Y ﬁeép%cyl(‘f? TVARYRS eé% dis seletected fromthe

group conprising proline, pipecolinic acid,
In anperabdiinem- 21 @aﬂbﬁoxylct)mpésd dnpe bemoeshgrdursi tsachprmiei wager solubility,
whergbef%E %ahﬁal ??l Mﬁég ?%sg |§(e gc?édgfgorrla e glro&paéo?ﬁ)prpémgcbydroxy,
keto 1camaﬂmdoyctm; [WBea3 c&]aamaibammuﬁ subrshiouey| armn@,cGub,mdmo, pyridyl and
carb ghenyl pyrrolidi ne-2-carboxylic acid, cis-Hyp and

¥ ans Hyp, and whereby the non-cyclic amino acid is

selected fromthe group conprising Ser, dn, Asn,

Cys( OZCHZCHZCO\IHZ) Arg, Hyp( COCI—QOCI—QCI—QOCI—QCI—QOCI—B) :

et X T RCAREIT S

receptori antdgonint havifd t}xe fdiviregd seruetuesri cal bonds, whereby the
chem cal bond is individually and

X1—X2—X3—X4 —X5—X6—X7—‘
1 (D

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



i ndependently selected fromthe group conprising
- coval ent bonds, ionic bonds and coordinative bonds,
whereby preferably the bond is a chem cal bond and
nore preferably the chenical ond is a bond selected
fromthe group conpr|3|ng am e bonds, disulfide
0 e
x4 is 32068 oL Dk oRR0 Um0 JoiM el ORITE oA R RVRAAR fom e
groupr ngtmld@ypi}{dcqlisicmcef ezahﬂluye Eeatrbmt)éxd akidp tetiahyglroisochinoline-
3- carl% tﬂ? cid me-g— zar% )? %oacl cir dole-2- carbo ylic acid,
28t 87 y PE*a r0| ?ﬁlnol 32
1 azadﬁybhbx[)BBI(I] oatalnd-,.? daftok gty al¢idj %pl@dmnyhpj/rrmehde-z;adrb@oyyb |a61d cis-Hyp
aci octah dr.oi dole car boxyl j c.
and ‘%??%H‘%P’c%}’éll Lot %bys ]“°B€F%E+Fea‘2m8aﬁ"’éio‘iﬁ‘e&“’-%gfﬁc’a‘ the group comprising
Ser, 4Gmheméh p&yg(okcmmgcbma{)boxyél mﬁqccbcmaméﬁgocmcmocm)
&¥ H2) . I'n an enbodi nment
Hyp(()ZQN?*sCHz%% P@a@Hxﬁ%Hbﬁndaﬁesaﬁstws dgervatl‘teﬁatbertf%f 4| gepstive analogs
theredff 8@ t he group conprising phenylal anine, :
2-fl uoro-phenyl al ani ne, 3-fl uoro-phenyl al ani ne,
4-fl uor o- phenyl al ani ne, 2- chl orophenyl al ani ne,
Cc
the hﬁ’e_sngh ?ﬁ%ﬂ%@yﬁbﬁgﬂé‘hﬁ@m égﬁg{lsg@g{gﬁgwe%h?rﬂilcglﬁoo d is alﬁfhxlélually and
mdepsn®ndy pﬂ*mngdl fagra iengroupt Goroprising, covelentt kmodsinenic horsiS|an Aeordinative

bond.?@ﬁxere% pe?%hll)ly %ﬁg%h%@ﬁg@%?%ﬁ &%& é?&{ém‘g chemical bond

is a bend mqtexdefrom te grmimeomprising rratidé dosdsl, elituifdief bcmds,t ¢ther bonds,
tnioe AR AL ATRL SRl f YRESRAARE Lo ROy Al ani ne,
ine yl'arani ne,
benzothlenylalanlne 2- an1n0|ndane 2- carboxylic acid, :
2-thien ani ne, t hi en I anine.,
In acErp PP ER B AP &5 AEPrESpeR B 6413 PrefiEp spseid,from the group

compﬂ;sxhg uprbh)nep h;ﬁpgdohhlanadil@, afetxdi'ﬂeéﬁ-mh&m{b adcid)i e@ahydroisochinoline-3-

ni 4- chl |, al d L
carvepuetd, PRttt Podin Bt Cebetofc S0d TPl ropic wic. 1-
aza-bRRcla+[B.00]-dctafe-2 Rabox HicSaid ci-giknf I prolidme P-tfoxylic acid, Hyp, Ser,

' hexyl al D- cycl ohexyl gi
Gin, BB B REINDIR AL D o cuctne, D 0

cysteine(tBu), D-cysteine(iPr),
oct ahydr oi ndol e- 2- carboxyllc aci
In an smbedimppt X2 jtredryivali erie aminmerid @éb’éé@w@d femi thagroyp somprising

phen}l'ﬁl@ﬁxﬁ@f 12- ﬂﬁ&o)ﬁﬁedy?alﬁnﬁeer 13V drY-Phéty) i) QCﬂ&% Ehén%iamne 2-
I's selected from'the ?roup conpri si ng norvali ne,

chiorpphendelenine, hepropbensiatening, e fcthierophesylatagisien e 1-noplitylglanine, 2-
ng, ( y r
thien Xlt%.%\ﬁé n?ﬂ%ﬁﬁﬁ%ﬁ]}ﬁ}? MB_’) dlﬁgy pa?%rgxgef, Syrgs'u)l/eél &Eé&bﬁh%? histidine and
respectivel detivativegtherfie, cyclohexylalanlne phenyl al ani ne,
tyrosi ne, tryptophane, histidine, 1-naphtylal anine,
2-t hi enyl al ani ne, 3-

or X2 ahd 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-



t hi enyl al ani ne and respective derivatives thereof. In
a third aspect of the invention the problemis sol ved
by a conpound, preferably a Cba receptor antagoni st,
having the follow ng structure: X1-X2-X3-X4-X5 X6- X7
1(1) mhereby X 1- X2 and X4-x#3are defined in

or dan he first_a Seco ct of
Dher A e LT 2 A g e (he o oW e
chlofphéiilaldntherdhd reSpéive HerividBvesltherdoff | V) , Wher ein 14 X
is C(R4) or N, Rl is optionally present and if RLis
present then Rl is a radical which is selected from
X5 the grEpve Bnpt ianipg aoM phas, is>exleted) firerp)the egoupocomprising D-
cycléﬁﬂ?ﬂ%ﬁ)ﬁngzl BHal aolll:g(l?lg?yrcﬁle' ney. Hdrg&@}él&heﬁﬂglamne D-homoleucine, D- -

i ndependentTy selecte from the group conpri'sing H,
cysteing{tHu), Butysteine(iPRd ogtakydroindgle2crattioyylic agidb St methylddrphenylalanine

and SHELOA SHau IERREAEUELY! | SUDSTIuted het erocycyl.
stituted , heteroaryl, substituted
heteroaryl, arylakyl, substituted arylalkyl
X7 rsya: Ideuaﬂalnw af layt| anginal asidbtibi isuseskattedcﬁmhothb lgydmpl kqﬁgnsmg norvaline,
% ona present .a present t he
nonRr8E b B0 uche PAERER] i8RBnp, SalibsS5FEED THBRIME: Feineed,
cystaﬁ‘fcféﬂ) methnire SAidy1 gy (0¥, GrdpargyBEiGtihe, c?@dﬁexywﬁo,cyc}%ylalamne

2. R4 is a radical,.whereby the radica
Phe@ﬂa?aél&eedhff?%?ﬁ ¢ HEPIPBHE BTG R hoplates 2 hgylalanine, 3
thierB/Mlanife HAg rdspedtiod deviveayives thdteofbi ndi ng of structure (1v)

to the noieties X2 and X4 preferably takes place via
Rl and R2; R3 is a radical, whereby the radical is

In a Sfd@SHR b tﬁ@iﬁb&rﬂﬁn@lﬁé’;ﬁ@bl@rﬁqp&,’dlﬁdnﬂ a'ﬂon?hﬂﬁ/d preferably a C5a receptor
substituted al kyl, cycloal kyl, substituted

antagqpist. ey ieg the fpllewspg sedtyE; substituted heterocycl yl
aryl, substituted

X1—X2—X3—X4—X5—X6 —X7—|
' (D)

, 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

Y av,

wherein



aryl, heteroaryl, substituted heteroaryl,

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

het er ocycl yl al kyl, substituted heterocyclyl al kyl,

aryl al kyl , substi t ut ed arylalkyl het eroaryl al kyl and

subst it ut ed heteroarylal kyl . X is optionally present

and if Y is present then Y is a radical that is

selected fromthe group conprising - NYB)-, -0-,
Xis€ER4)or{;S-, -CO, -CNOG, -CONYB)- and fyNy\ N /N

N(YB1) (YB2) 15 whereby YB, YBl1 and YB2 are

i ndi vidual l'y and independently selected fromthe group

R1 iSoMBAAIS fesefh a.n%ld(})ﬂ is p?éé@ﬁtt thid R Gk Aldgihs wl‘ﬁXl?ls%@iegt)!Ji from the group
substi tuted cycl oal gﬁ het erocycl yl, substitut

compristngr TRRAB| >CaRAPIR 1 Dissd 10 edierehy R 1Eh enbRIZK gte ©dividually and
indeptd «Tﬁftllry &{l@c LN Bh&T y?rlalu&a{&ﬁllaﬁgmgu glé tﬂmt ISlEP"é{lnged alkyl, cycloalkyl,

ary cycl oa tut
Subsmﬂsﬁ @atlloyllkall lagterocyelylasutstiboe heatocR3yli sryl substitated aryl, heteroaryl,

subst%tg eg Cthggrcbaﬁﬂyl &y%k%l&?#\pogﬁ %1'{%; g’r@a%yge t XIS%llcflt ﬂ(ﬁi 13 and substituted

qupﬂskﬁqd and if Y is present then Y is a radica
selected fromthe group conprising -NYB)-, -0-, -S
and -S-S-, and YB is preferably defined in accordance
Wth the third aspect. In an enbodinent X2 is a
R2 igleptionalty presenf amhif R72i is preaentdheaeR2 it @ chdfoabtimt ik aelgetedifrom the group

comRE TSROSO SRRk AL o,

chlorophenylalanlne 3- chlorophenylalanine

t -
Ra i§5 gl RPN B Sl s RR ol he FRobopiRaipe i v Gh, kot and
mmmkadsH®E trypt ophane, histidine and respective

derivatives thereof; or X2 and. X 1 taken together are
PhCH2CH2CO- or PhCH2-; X6 is a derivative of an am no

the bading of elrestire @Iv)rte fRctrhlc s GLIDarioXP piefdritdy tak¥pl&RRAOR1 and R2;
phenyl al ani ne, tyrosine, histidine, 1-naphtyl al anine,
benzot hi enyl al ani ne, 2-am noi ndane-2- carboxylic acid,

R3 192a idﬂicﬁﬂﬂlﬁhﬂ)@ltﬁ@rad&aﬁ ﬁlsglréb!ﬂeédfﬁﬁl ﬂﬁ, oup compnsmg H, alkyl, substituted
uor o- phenyl al ani ne, 3-fl uoro- éﬂa ani ne,

alky14csfqqu8?yéy PREHYES CxHPHEL @t@ﬁpmlﬂpﬁ&mu disterReyclyl, aryl, substituted
aryl, 3-HebdrQdrPD NapdtRka| Meierdhryl, cycloalkylalkyl, substituted cycloalkylalkyl,

heterocyclylalkyl, substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl, heteroarylalkyl
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-0-, -CO-N(YB)- and

N %
o

N(YB1)(YB2)



chl orophenyl 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-cycl ohexyl al ani ne,

D- honol euci ne, D-cystelne(thf D- cysteine(iPr),

0 carb

’ th"ia?%%i Pﬂéﬁﬁ&l "éFn“h yr &%g&ﬂpwen%reﬁ%di fraw the group
combxﬁlsliﬁgéoiﬂd a%‘ﬂt’yﬂ, KObstidited 21k51, d%&tlvﬂkylvesueftxt@tl@d agfichalidti Heterocyclyl,

sel ecte r t 0 ng norval i ne,
SubSHBﬁf?deﬁ}etFWQYC Y o'wﬁ Peibfirred A RS st cheteroaryl, arylakyl,
subs¥etdd@yla &ﬁﬂm«ylamyysmi fkiBled cGISARIARIIEL ) |

cyst ei ne( met hi oni ne, allyl gl ycine,

propargylglycine cycl ohexyl gl yci ne,
In aﬁ%ﬁib@ﬁﬁi@ﬁt fha81aNGdical RBREXE AR e eroby ORbAEng methyl, ethyl, propyl,

ypt ophane, histidine, 1-naphtyl al anine,

buWBbFND@wyialanlne 3- thienylal anine and respective

deri vat t hereof. In an enbodi nent of any of the
o the\third aspect of the present invention X3
erivatiMe—of an anmino acid selected fromthe
i pi ng al pha-am no-gl yci ne, al pha-bet a-
foni c acid (Dap),

al pha- gamma- di am nobutyric acid (Dab), ornithine,

_lysine, honolysine, Phe(4-NH2),
Y is pptieriatly pees¢nt-apd fef isgrasgnt)thwroPiivniadicalcieltcigd drom the group comprising
[

N(‘%B e aCSI'S g.‘xc? SS %’ é?t?d\r/ Ya? :15;% g%epi e lse(lﬁ; i aa%l:aﬁrgiarﬁg %E}Hﬁ‘e third aspect.

fourth aspect of the invention the problemis solved

by a conpound, preferably a Cba receptor ant agoni st ,

In af?re?r{b%aﬁ’l@ t)%gféoa[ qurﬂ@tl‘;eo oY aﬂ'fmé Q& s'elreét%d tfﬁ)n{ Pﬁl %rg V\# tcgmprlsmg

asp ect O resent I nvent | on,
pher@yiqlmwr @-flugro- plzm}z)alamﬂe cﬁlﬂsoqq-phmlw A- @@r@p@;@lalanme 2-

chlo?o]:hé\@lﬁamrg, ( \é)-chlorophenylalanme, 4-chlorophenylalanine, -naphtylalamne, - 2-
thienylalanine, 3-thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and

respective derivatives thereof;

or X2 and X1 taken together are PhnCH,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-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



whereby A is selected fromthe group conprising H,

NH2, NHal kyl, Nal kyl 2, NHacyl and OH, 17 B is

selected fromthe group conprising CH2(aryl),

CH(aryl)2, CH2(heteroaryl), substituted CH2(aryl),

aryl, substituted aryl and hét eroaryl, d and C2 are

i ndividually and i ndependently sel ect ed fromthe group
X7 is @cippivetisiery 281 agino apid seleeisd fiom, the grayn (amPrjing Apyaline, norleucine,
homol&IcRe Teufelne 2 M 1din@ PLaIRAlCk Meife, b@ﬁ@i&uﬁ‘e@@let EcylsRIHTERY), d9steine(Pr),

'S sefected fromthe group conprising alkyl
methipying, oal Alylglyod ( cyrEPREZREIVYine, CHRCIEEEYElyBAaFKY| syclohexylalaﬂme

A 2 n I [ fr -
pheny IR, eHeing e oas ) ot PR s ey agine. 3
thienyGH (i heeandrespestive derivatives @eteeﬁt ed fromthe group

conprising al kyl, CH2-S-al kyl, CH2CH2-S-Me, CH2CH=CHZ,

CH CCH, cycl ohexyl, CH2cycl ohexyl, CH2Ph, CH2naphtyl,
In an &nBédimentylf anydf the fissetoetht ddrdfaspart bfithe gresen m@nqmn X3 1s@ derivative

of a{ &% OGP Ebnil RPYP APPSR E R fyfige lpbarbets

diarmadsm‘olzamb Sadipt(Dapp! hiphppaseaidiafidobdtyrZ3 acidl [fD&se rirnithiven lysine,

vomolyize; BRI nor R PES-Grr R EO DR Hen ety e 2 amino3-C-

- piperidRDAr4PdnRGERY shd e bRidohRidIk Ber@itizédut &Y didchais .
depicted in forrmula (V), can be linked to the noieties
of the conmpounds according to the present invention

In a ﬁy%rtﬁ’fas%e‘éf B'f”t}ﬁ: fnlvéntﬁﬁx t%l(i'ﬂréﬁl‘&n iB soRed by cofdpdunid Nbleferably a C5a
1S
receptor antagonist, preferably accordmg to any o_f the first to the fourth aspect of the present

invention, having the following structure:

O

*ﬁ ¢

F

, whereby

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



D NHX5is 0 NH X6is ONH rKF and X7 is O In an
enbodi nent of the fourth aspect Ais selected fromthe
group conprising H N112, NHEt, NHAc, OH Bis

sel ected fromthe group conp{j si ng CH2Ph CH2Ph(4-F),
CH(Ph) 2, CH2thienyl, CH2naphty phenyl, Ph(4-F) and

. thien is selected f UR.-C ising H o
B is Sl e@O%Pscwrg&geﬁﬁﬂa&ﬂﬁt‘ﬁ%&&ﬁ&W&%ﬁ%a‘bmmd
CH2@BA)harlyl, suitdtiidd@rly] a8 hetbroadyl,and C2 are connected by a

bond, the resulting structure is selected fromthe
group conprising -(CH2)2-, -(CH2)3-, -(CH2)4- and
C1 and"H2Gri %%1 and m@eps@cleaﬁy @@Ileété@maohhelegg&mppcompnsmg alkyl and
' risin i Pr, CH2i Pr cycl ohexyl
Subst@wgfépwlowg%yby betoperct b G opriioprlly Thendifap baymed,
CH2-S-tBu and CH2-S-iPr, 19 E is selected fromthe
group conprising CH2Ph, CH2Ph(2-C CH2Ph(3-d),
D & orhedclfom (R PerouF) compming 3.abiy), CrmRstaL F) CH(ycloalkyl
C(E‘ﬂ% G‘zﬂ%ﬁ)thl enyl and
CHZ%%%%I%D,’ IS tEsﬁ‘lgect e"?zg?om the group conpri sing
(CH2) 3CH3, (CH2)2CH3, (CH2)2-iPr, CH2-iPr, ikPr,
w1565 0y B T B AR 8 Sy coapperosod
(CH2)nNH wi th n= 1 2, 3, 4, (CH2)30, CH2Ph(4-NH) and
eridin and Z |1
F is R PRSP EiY, ety SEPRBE GRSl @?’CH—CHZ
CH-QCHytishagl, @PIZc&ﬂdhéilyE CH2PhaCHRAdphtyh STHRthienfl, t he
i nvention the problemis solved by a conpound,

preferably a Coa receptor antagonist, whereby the
Z1 isCREped fdnhae dri éampridgNCHRYANIE tWitken = 1, 2, 3, 4, (CH2)30, (CH2)20

(CH2)4, (CH2)3, CH2Ph(4-NH) and CH2(4-piperidinyl), and

Z3 is optionally present and if Z3 is present then it is selected from the group comprising CO and
CH2.

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

present invention as of formula (I) as follows:

O

X1-X2 is

NH

X3 is Z1



EAdl1 B /7d2 d4 C d3 D whereby dl, d2, d3 and d4
represent the distances of A, B, Cand Din at |east
one energetically accessible conforner of the
conpound and have the follomﬁﬂg values: dl =5.1 i.0
A 20 d2 =11.51.0A d3=10.0""1.5 A d4 = 6.91.5A A
and C are individually and i ndependently a hydrophobic
radi cal, whereby the derophobic radical is selected
fromthe group ri g ng al kyl, cycl oal kyl
heterocyclyl, a anj heteroaryl; B and D are
i ndividually and i pendently an aromatic or a
heteroaronatbg radi cal, whereby preferably the
X4iaromati c radrcatNis aryl, and preferably the
heteroaromatic radical is heteroaryl. In an enbodi nment
A and C are indivigually and i ndependently sel ected
fromthe group cgnprising C3-C6-al kyl,
C5- C7- cycl oaNKH—= net hyl t hi oet hyl ,
methylthio-tert-bytyl, indolyl, phenyl, naphtyl,
t hi enyl, propenylg> propinyl, hydroxyphenyl, indolyl
Xsignd i m dazolyl OB is selected fromthe group
conpri sing phenyl, substituted phenyl, naphthyl,
thienyl, benzothiny!, -hydroxyphenyl, indolyl, and
i mdazolyl; and D As selected fromthe group
conpri si ng phenyl, Yaphthyl, thienyl, thiazolyl,
X6,furanyl, hydaxyphenylE indolyl and inmidazolyl. In a
3i xt h aspect of Yhe .invention the problemis solved by
a conmpound, preferably ﬁugfa recept or antagoni st,
having the foll ow ng st ure: Adl g \\d2 d4

I ¥

and X7 is

In an embodiment of the fourth aspect A is selected from the group comprising H, NH2, NHEt,
NHAc, OH, |

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

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

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



C d3 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 Ieastlgne energetically

accessi ble conforner of the Conmpound and have the

. o al ues: dl =3, 90 d2..5 0}

E is ik RhB8 M8 SF oot Grphn CHORER LR R GO0, G p -,
CH2RH(phy- &iHRPh(BFp CEPhEeR) e CHAndAlyAN CH2 thiemyd) \CH2tehiothienyl and
CH2ang I ndependent|y have a hydrophobic am no acid side

4R Vh that conprises an al kyl -, cycl oal kyl,

cycl oal kyl al kyl, heterocyclyl, aryl, arylalkyl,

. heteroaryl, heteroarylal kyl or nethylthio-tert-butyl .
F is 50o515g, Toth & BYPUP EBITIA (GHRACHh GSH2I it (GO i gy GH2-iPr, iPr,
CH2.Seft egeatiods-Ny:, BHa0H=bHY| ogib vt dHahl ¥yddidxyl, ,

i ndependent|ly have an aromatic or heteroaromatic am no
acid side chain that conprises an aryl, arylalkyl,
: I : =1 i
e b L B PP, 7. L PR O RpoP(4-NED
and GH2(4pipsridioyBdanflr om t he  group conpri si ng C3- C6- al kyl ,
met hyl t hi oet hyl, propenyl, propinyl, R5, nethyl-R5 and
ethyl- R5, whereby R5 is a radical that is selected

Z3 isfoptenalll pregers Lamda DAP isipsesant, Csn @7s ssledtasiirday the graupenoniprising CO
stituted phenyl, hydroxyphenyl, indolyl,

i'm dazol yl, naphtyl and thienyl; the am no acid whose

al pha-atomis represented by B, is selected fromthe

group conprising R5, nethyl-R5 and ethyl-R5, whereby

IS a di.cal .that is selected.fromthe gro :
In 8 e e e e el (S oL BN PO e Rierebly a CSa recepto
antagbhiis€ WhkrebP e zompb@ityas theyfdllowing Retdthre: | ndol yl  and
i mdazolyl; 22 the am no acid whose al pha-atomis

represented by C, is | ected fr the group
conprising C3- A d1 B '

and

d2

d3

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

accessible conformer of the compound and have the following values:

dl=51x104A



C6-al kyl, R5, nethyl-R5 and ethyl-R5, whereby R5 is a
radical that is selected fromthe group conprising
C5- C7-cycl oal kyl, phenyl, 1-nmethyl -phenyl,

2- et hyl - phenyl , 3-nethyl -phenyl and S-tBu; and the
am no aci d whose al pha-atom i29 represented by D, is
selected fromthe group conprising R5, nethyl-R5 and
& nYl-5r3d.Ohhereby R5 is a radical, that is selected -
fromthe oup conprising phenyl, naphthyl, thienyl,
& é(%gftyllj,g/&f uranyl, hydroxyphenyl, indolyl and
'Z{riggzol $/I . I'n a seventh aspect of the invention the
é) oBréan: é sol ved by a conpound, preferably a C5a
receptor antagoni st, having the foll ow ng structure:
X1- X2- X3- X4- X5- - X6- X7-X8 (11) whereby X1 is a radical
havi ng a nass of about 1-300 and whereby X1 is

preferably selected fromthe group conprising R5-,
A amb Come IndrgdpyliRend GalepeRBntly @bydroRbolgo 2adical, whereby the hydrophobic

radi%gzsﬁ%fég%@ %’ﬁ&? 5%]'._% _@K@?’?Sﬁﬁgﬁ%},&@l}(@&?tg@%&l: aryl and heteroaryl;

R5- CH=N-O CH2-CO-, whereby RS and R6 are individually
B amhB dredelpadiciiiptang isdepeciestly fn eroniatie ofadieperoaaniic adiegl, whereby

AT T I T T

het erocycl yl, arylal kyl, substituted arylal kyl, aryl,
In subabidinieredAaind C aReindivdially , andUGéichtély B@dcedoabyl the group
acyl upst it ut I | koxy koxyal kyl , )
comgrigiag ic?%eg-&l@ﬁl Egj@'é%/waﬁfyg WCM%’R‘;}?{: Mgt tqrbitey indolyl,
pheidil, aghtylathlenll, pXepehsd, gopiad] BdrodypRény iR gl 20 Bnidazolyl;
bi ol ogi cal binding characteristiecs of a phenyl al ani ne
.unit, X3 and X4 are individually and i ndependently a )
B igpaleeird fitrer @pystoHe ommeisingi Bhopylef Bibaipipd Bl traghthyl, thienyl,
benottRdhyl, MOdrBk AIken A ORBE1YS hilinAfdzBR 1,264 dS, am no acid
anal ogs and am no acid derivatés, X5 is a radical
that m mcs the biological binding characteristics of
D iy selestednbom| teasrave epmprisingopbersiln@aphthyl, thignylxaghiazolyl, furanyl,
hydroR¢HreR1, ihd@l1 48T, ?d%z&l e bi ol ogi cal binding _
Y chgirag}teri stics of a ?lryptophane unit, X7 is a radical
that m mcs the biological binding characteristics of
a norleucine or phenylalanine wunit, X8 is a radical,
In aggtheaspect 19€ theyénvention theapeblemals |splvsd dyentcompounds peaferplly a CSa
tor arfEdnist, hhding fhel ‘?‘ﬁﬁ@é lchurd-S  selected fromthe
recegrf)up cor?‘pri sfln%geH{S N ,S%Eﬁﬂf\ll—l- OH, NH Qal kyl, am no,
substituted am no,




al koxy, substituted al koxy, hydrazino, substituted
hydr azi no, am nooxy, substituted am nooxy, al kyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
het erocycl yl, substituted heterocyclyl, heteroaryl,
substituted heteroaryl, aryl &lkyl, substituted
aryl al kyl, aryl, substltuted aryl, amno acid, amno
, whegeliyd derivative and anino acid analogon t he
connecting lines - in fornula (I1) represent chemnica
bonds, whereby the chem cal bond is individually and
A, B ﬁda@éé?l depneseyt helCealplrdatbmonin rmingaodsy aggmmpadics amadpgs or amino acid
derivi E:c;llent bonds, ionic bonds and coordi native bonds,
er eby preferably the bond is a chem cal bond and
nore preferably the chemcal bond is a bond sel ected
fromthe group conprising am de bonds, disulfide
dl dg%&g%tdrd?; Esenﬁ@l@ fstan %'og‘éx gfnbo%%rﬂs at a!s{nss nebot?rgaucgg}l accessible
confdrarer G@hacqmlscmndfanébvmtthe]foﬁﬁmng\MaMee.by the radical is
preferably selected fromthe group conprising R5,
dl"@ﬂﬁ? R5-N(R6)-CO-, R5-O-CO, R5- SO2-,.
E&é‘) C(NH) - wher eby preferably R5 and R6 are
i ndi vidual l'y and i ndependently selected fromthe
d2 =gpau@sdonpri sing H, al kyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
bstltuted het erocyclyl, aryl and substituted aryl;
d3 = §ﬁ X6 are |nd|V|duaIIy and i ndependently an
aronatlc -am no acid, a derivative or an anal ogon
d4=bheregofs, X5 and X7 are individually and independently
a hydrophobic amino acid, a derivative or an anal ogon
thereof. In an embodi nent X2, X5, X6 and X7 have
i | | . e
wherit{}?bh\étegfrﬁgh a)éldf'slr\ghci_s?(_ %ﬁrﬁg@rﬂ; ave HBF&Ssgrch:& %glrl{]e d)? individually and
indepepqrajiy hgve phyRiophebippminenadid yldp rcéslerthatmmpnﬁesmx albyl- cycloalkyl,

e L S S e

QDWRIB and RIDare |ndividually and

whereby the amino acids whose alpha-atoms are represented by B and D, individually and
independently have an aromatic or heteroaromatic amino acid side chain that comprises an aryl,

arylalkyl, heteroaryl or heteroarylalkyl group.

In an embodiment the amino acid whose alpha-atom is represented by A, is seletected from the
group comprising C3-C6-alkyl, methylthioethyl, propenyl, propinyl, RS, methyl-R5 and ethyl-
R5, whereby RS is a radical that is selected from the group comprising C5-C7-cycloalkyl,
phenyl, substituted phenyl, hydroxyphenyl, indolyl, imidazolyl, naphtyl and thienyl; -

the amino acid whose alpha-atom is represented by B, is selected from the group comprising RS,
methyl-R5 and ethyl-RS5, whereby R5 is a radical that is selected from the group comprising
phenyl, substituted phenyl, naphtyl, thienyl, benzothienyl, hydroxyphenyl, indolyl and

imidazolyl;



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, heteroaryl, substituted

heteroaryl, arylalkyl, substi®dted arylal kyl,

cycl oal kyl al kyl and substituted cycloal kyl al kyl; R2

is optionally present and if R2 is present, it is a
the &rthoGald ke fbRathnQstephaeFEPHPCCRIPEHS] 5 ising C3-
o >1%:L§R->802’ >g=0 >C=If|?l, >C=I\I-WCI\I:_ B ﬂ?m;lg( ;?compnsmg C3

Ayl RS mehiARS srd pthylahyy Wireby Ry is asragicaladitcialseleatbd Fremythe group
comphi€ing AH-CALydisals e dif t r9 DRI B30 - \

S e S PR L PHR S PR slet-phenyt ang

S*ﬁﬂ¥ﬁﬁing of structure (I11) to the noieties X1 and X3,

X4 and X6, X5 and X7, and X6 and X8 preferably takes

place via RL and R2; for X2 and for X6 individually
the gypiojapideyhonciaphd-atom3s iepreaentatibycB) is svlbaechymtthegroastamprising RS,

j [ roup.a IS selected fromthe ..

metey oup%ﬁal?fgl’ﬁ%h%gér% 'Il,g5 u §%’°taﬂtqgﬂ ‘5?5?&‘#@?@ & 8fQup comprising
phemydiosphthyl, thiknlyk tieazob yflirangl, 1y drbigphenys,uURSdl yitadd @flidazolyl.

aryl al kyl, heteroaryl al kyl, substituted

het eroaryl al kyl, al kyl oxy-al kyl, substituted
In aadekyritivaypeal éfythe imlekiidrDMe- SrgbleMais ksylved DY RSEInPuRE preferably a C5a

al kyl oxy-cycl.oal kyl ., al kyl oxy- heterocycl yl,
receg{%é‘?tﬁ%ﬁéé‘agw%e&l}ﬁ"ﬁ@g Y yEYEl yI, al kyl oxy-aryl,

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

substi tuted y yz het a , ky)_t hi o- al kyl ,

substit ut ed ﬁ‘y#@Tg@Tw,—%rﬁ%ﬁ&Z—eﬁ @l kyl and

substituted al kylthio-cycloal kyl; and 25 for X5 and
,“mgg5yx7 i ndi vidual ly and i ndependently R3 is a radical

wher eby the radical conprises an aliphatic or
aromatic group and preferably is selected fromthe

X1 90MB; .Sl i ' d al kyl :
SHBLRPIS BT Wy 1 IUPB] WO B4 by sl om
groupugasmirisingeBSh teCOeyRFN(ROREDH, RSUOOE,i ROSEH-,aRFIN(RG)-SO2-, RS-

t S o Mt et r I I
NREE] REAMRK. oS WA RIS B R s pRON0HR, 830Dy, os-CH=N-O-
CHzlfQ(t){laMmkqblyaRkky.:ld R()yadteoiaﬂivydulall%()ard iﬁdﬂpsﬁd'gh%ll}_t {%cht%d from the group
GClLO a ero C a , S stituted :
°°m§‘>é%“é% %y?‘f’y}%‘%%ﬁ , Qgﬂky?“%w%ﬁkﬁw’s%&%bt ibstituted  cycloalkyl,
ko, o v oot ol AP Akl sabstied BB bR Gsubstituted aryl,
=, X . ’
hetefdaryl SURSHERFY BPiRiphirky R CRONRIFY 126Y1n) AkAvgx yilkgryalkyl, substituted
alkosyiliaf, drylbSeligl kod exMtit@ey hrylakly k10X Y- het er oar yl ,

substituted al kyl oxy-heteroaryl, alkylthio-alkyl,
substituted al kyl thi o-al kyl, al kylthio-cycloal kyl and

X2 i$ 4 P dal thh@Hindbdié bidldRicaY Gih@Rk K¥dracteristics 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,



In an enbodinent a ring is formed using R3 and R4. In
an enbodi nent for X2 and for X6 individually and

i ndependently R3 is selected fromthe group

conpri sing phenyl, substitut phenyl , benzyl,
substituted benzyl, 1,1-diphénylnethyl, substituted

1, 1-di phenyl ne |tu .
s S4BT ¥ ol APR b ATEb L g ane i,
t hi enyl met hyl , benzot hi enyl net hyl substltuted :
benzothienylnethyl, inidazolylnethyl, substitut ed
X7 is aradabthyt miedits/the biotrgpoday binding wharactetissiobef 4 sarteecine or phenylalanine
.tindolylnethyl. In an enbodi ment for X5 and for X7
Ui ndi vi dual Iy and independently R3 is sel ected fromthe
group conpri sing C3-C5- alkyl substituted C3-C5-al kyl,
X8 i 1@:5 r@;:c zvgllreo y%q: F?éiqu.ﬁfstgpgla ]g'l pccr:%fegctgm ) c(::tlur% & ka>1/1|d if it is present, it is
selec‘tﬁi’ fedm ﬁf‘%} doyipiBinBH, NIEY OO0 MK DI NMLO alkyB dRisdol, §ubk@dted amino,
y

cl oa et hyl benzyl substituted benzy
alko’ph éﬁwt@#ﬁy Plkmﬁsa&mﬂmnﬁeﬁmmedtha(fi@ﬁwngpww% [SHRRHEHSA aminooxy,
alkyP Eﬁmhﬁ‘l}(éd’ all§§ t@ﬂoﬁm&p §ﬁﬂ§ﬁ{u’ted| J?cﬂ)ﬁl&?i Yx!ztgﬁk?éﬂlb subsntuted heterocyclyl,

substi t ut i"m dazol , 1 ndo
heterpgrydt substiteted |hﬁ@ma§b{1,n§vhayqyl auhstawe@méﬁkﬂenwl dﬂbﬁm}te‘bﬁryl amino
acxdtd?rﬁnGE ¢ 8divalve oé‘agaﬁ% pparticularly of the

sevent aspect of the prese I nvention X8 is

selected fromthe group conprising H OR and NRl1 R2,

’;he é@!ﬂﬁ&??é dlﬁ%"sr o%p g gr réﬁgs].ex{ %ﬁ’lxéa\{’ bgltﬂcg Wﬂ?r%gf 'an%ec%gn}/cal bond is

p conprising

mduog}m;illgaxh&yddemrdea{byieﬁctcyllfronh theagrom’rtmnbmmgt cosﬁlentft@nds tonic bonds
and (gog)\é%er%US’IC ??égcie_sl(:%vgéle?)glpré erab C&:%é)?/ 15 abc hx?ucq{ on%baxel% mor? preferably the
chernfikal oodriztahond aelbaeryfrprndhé Eioop omapmtﬂlg:anjkie ibyhds, mlsmlﬁyé bonds, ether

bom%ht“mﬁxcgrﬁ céFB Xﬁ%?ﬁ%nggﬁgé8%¥bonyl pheny! -

sulfonyl 2, 6- dIOXO hexahydro pyri m di ne- 4-car bonyl
and t [.f on an enbodi t of e sevent .
eep R R hsicalo Py 8 BRE O Saut 0300 HEHER e radical s
prefermrw leie_ctemom tigeOgralp chﬁlysrisim@e{selw cpg I?BNQRG) -CO-, R5-0-CO-, R5-

' SQl upli t npr ovi rQu | sel ecte rom.t e gr.o,
SO QhasN AN e e rabis B iRl e cnpually, . Blependently
sele&ar R Caro @ dhbrisiiglls, }aﬂl&ﬂtsﬁgstﬁﬂbd‘ﬂkyl EyE3GHLIEN, %Qbstltuted cycloalkyl,

yridyl and carboxyl. 1In ht h aspect of th
hetewﬁwém ubstituted hsﬁewv@vﬂ Ayl aug spbetityipd awéonpound,

preferably a Coa receptor antagoni st, having t he
follow ng structure. XI1-X2-X3-X4-X5-X6-X7-X8 (I1)
X2 ge Kébare Xhdix@ualiy and ind®pendentde fin rasemitis a@mrmoae deyiivagive or an

anal&é],%tﬁqu&nth aspect of the present

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

analogon thereof.

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



i nvention and whereby X4 is a cyclic or a non-cyclic
am no acid, whereby the cyclic amno acid is sel ected
fromthe group conprising proline, pipecolic acid,
azeti di ne-2-carboni c aci d, tetrahydroisoquinoline-3-
carboxylic acid, tetrahydroi 26quinoline-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 - pyrrolidi ne-2-carboxylic acid, cis-Hyp and

trans-Hyp, and the n 15_ pno acid is selected
fromthe group conpris n, Asn,

Cys( RCH2CH2CONH2) , Awg écrr}QCE}QC}QCE}QC}QCI}B)
Hyp( CONH- CH2CH( OH) - CH2OH) FeHld redBBet i ve derivati ves

thereof and respective analogs thereof; and the
W,helgwmectlng lines - in formula (1) represent chem ca
bonds, whereby preferably the chem cal bond is
|nd|V|duaIIy and i ndependently selected fromthe group
. g ng coval ent bonds, ionic bonds and
Xlsgggﬁ |§%t|ve bonds, mhereby preferably the bond is a
chem cal bond and nore preferably the chem cal bond

.is_a band selected fromthe rou
R1 if 3pfordf) Grdfol fiast g Bbreun g B AEE it dE S amsthe erovp
- compisinge>KaRids a0@ 1BNR1DY rand M ewherssks RanaxﬁﬁR@Db&Qllﬁﬂiﬂiﬁually and
of the present invention

. . of the eighth_aspect

mdep;ﬁ?ﬂ@yaiq‘% erdeB‘PE‘ngh gr&uwoanseseﬁe ragﬁ'll’ys‘%bémﬁﬁes%lﬁ’l cycloalkyl,

subsfita@N dyE18al@Y10 WBte fRPFN, Shﬁ%ﬂuﬁédohété}SeycB}l,pﬁr‘}P|sh§st1§f€édjaryl heteroaryl,
azeti di ne-2-carboxylic 27

S“bsfeféteﬁar%mrséoqaav%qﬂ néulenelééadgo%(yhalkdl aceloalkylalkyl and substituted

cyd&m@&mgydr0|squ|nollne | - carboxylic acid,
oct ahydr oi ndol e- 2- car boxyl i ¢ aci d,

1-aza-bicycl o-[3.3.0]-octane- 2- carboxylic acid,
4- phenyl - pyrrolidi ne-2-carboxylic acid, Hyp, Ser,

R2 idbptionAiBNpresans abP BT HHERIN ) i98 (ﬂad@é’ag seléd’t‘edaﬁ&h Iﬂ]ﬁé"group comprising

spec Lnv ntlon the problemis so
>C= GBS A ox PSrbr ST Ses-CRe CBBOH, S OB GHE, >CH:CO, >CHF
and ¥@ui ng the followi ng structure:

X1- - X2- - X3- - X4- - X5- - X6- - X7--X8 (~n whereby Xl -X2 and

X4- X8 are defined in accordance with the seventh and

R4 i€ S, ARBREY 1Rl &3R )
lhas t he foIF%&?HS&E?Fig?ureqanhﬂ%Qggigaﬁgﬁgu&hgfﬁ@%&ygFLamyl
and substituted alkyl;

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

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



whereby X is C(R4) or N, RL is optionally present and
if RLis present it is a radical selected fromthe
group conprising >NR1B, >C(RIB)(RLD) and >0, whereby
RIB and RID are individually and i ndependently

sel ected fromthe group conprd3sing H, alkyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl,

for )ﬁ%@:@rfgbgﬁl |u}41v1d§q}b§pgl gqﬂeg@p(ﬁg&ly@}?{g as/& ragical, s¢hotedy the radical’ comprises
an a'ﬁHf?ﬁitc' 5ru£r§g1afi‘£ roup h&heﬁref%%u[( fggg'été& %F)ktt{aeérg{ﬁ %B%Erlsmg alkyl,

%/ substi tuted ar cycl oa
subsgwﬁltal stht @Glml cabstiuted mloaﬂm, hteéer@qytclybrﬁabsttyutpd deterpcyclyl, aryl,

i f [ en a I ed t;he
s of8 IR oy QR SRR g St
hetew@ﬁmalkﬁ,o—@@@;tuued:l—lfheamrﬁ@l%ﬁ, Rﬂclbékgalkyidi s:ﬂdstitquderas'byoalkylalkyl

I ted fr,0 rou
rere 0SB PR RO R, SR e "R lgions i
alkylnixyswluadkylr e sihstfjutédo nlkgloxpicetloalkylX2 atkytbx¥hepsredyelydbl yubstituted
akes pl ace vja Rl and " iiS.a ra sel ect ed
alkyfoR TR R T o Ao o s 0 ARG € S ICHT B gy substiuted
alkylygheRidayll, albyihsd-alkitt esutsyahedal i‘lh@’lthldlédﬁ%'loah lrcziuﬂbleyéloalkyl and
subst it ut ed c cIo IkyIaIkyI het erocycly stituted

subsfjfitedadis }Oy‘fyc rocycl ylal kyl, substituted
het erocycl yl al kyl, aryl, substituted aryl, arylal kyl,
substi t ut ed aryl al kyl, heteroaryl, substituted

het er oar het eroaryl a bstitut ed
In arembadime Iaélnﬁ fe"“ﬁ%‘i‘xsmgs}g%ﬁqﬁ it ed acyl, al koxyal kyl,
substi tuted alkoxyalkyl aryl oxyal kyl, substituted
substituted

In aglrﬁ%lpgé(})églmkéﬂf 1298 gllquq By %ipglm%ally anf dpdeperdeptly R3 is selected from the
group YhPryiab g}hlenylc ﬁf&ﬁ’?&ﬁﬁ' phéhyl, %U&sﬁ ' §uH§tﬁQe@ %ﬁ&?ﬂ,y il kifphenylmethyl,

car boxam substituted carboxam doal

Subseglfﬂéoimabe&zimfé@ll,kypphtfe))fl@ie%h| Ripstitgier nwhréy!methyl thienylmethyl,

subsBHEBL i t %@%fh%@ﬂh?loal Kidnzoth@ramiddiyroal kybsti@Rth  benzothienylmethyl,
substitute uani di noal kyl; Y is optionally present

imidazpdylmethyk, é%léﬁtutqu}nadazaldh@fahylt indelylmethyd ped subgtitutedrinddhdmethyl.
group conprising H -N(YB1)-CO YB2,
-N(YB1) - CO- N(YB2) (YB3), - N(YB1)-C(N YB2)-N(YB3) (YB4),

In an rpnbiinerBor X5 advRt B@@llv{mlly@n&ﬁ&depsadtm R3Ci®sleQted from the

e SRR LD el 18 bty s o

cycleadkydc t @dCregoiotlipmegybu pubxblquCd SCB}@7H;ycﬁhl,kyN@hyl al dwlo,alkylethyl
ti Lkyl ,,c oal k stl ut

Subsﬁ%?eér o%cﬂagﬁy?"“?ﬁbs?‘?‘%ﬁ& ed" 1?1 ?dz 3 ’ pz'iﬁﬁlet%ylo naphthylmethyl,

thierglthathylf ut pdparyy,| , ﬂﬁ@ﬁl@ﬂ,oarméthyﬁhibﬁhylt ut:ﬁdda{zetyemetaylyl , 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,



aryl akyl, substituted aryl al kyl, cycl oal kyl al kyl and

substituted cycl oal kylal kyl. In an enbodi nent of the

ninth aspect R3 is a radical having the structure

-(CH2)mY (M) or -(CH2)R -C6H4-Y (MII1) ist

whereby nisi,2,30r4; Y is NE&3b)(R3c) or

-N(YB1) - C(N-YBZ) N( YB3) (YB4), whereby R3b, R3c, VYBI1,
oxycasonylyBgethgrmkxyyBhon.e nmgylmg@qarwnﬁlndmeﬂwbg@mwwryl phenyl-

sulfogglI ?%td%ic }{eg_%]ggin) nt O g&f)é)nﬁ/i%%rhkthﬁl\éuﬂﬂgy al kyI

Tn an e ni aspect a ring is
formed between each two nnletles of the conpound,

wgg r

Inan oﬁm é’%@ﬁ%gﬁ%" e%{ %(tl ggd/?r AT ?Aﬂgnsgroga opgox?_/q%?&@s ltﬂﬁt improve

wateNBdlprB'Z wHéBﬂ)yamel VVBér sdlnbidity enfrodingegrdupofs $d11®temll frodn the group
aspec he r.i fo Sin YBZ nd YB3.. a .
com Py dieRE e o ity thedr GO npinion Rufinggd amino,

guan(dui@ pyfidyl aid ebwgi.nent of any of the seventh to the .
ninth aspect of the present invention X2 is a

derivative of an amno acid selected fromthe group
conpri si ng phenyl al ani ne, 2-fluoro- phenyl al ani ne,
3-fl uoro-phenyl al ani ne, 4-fl uoro-phenyl al ani ne,

In a 2ightd asp@etptbfetﬂiyllm‘l'&anomﬁ;e Brobieh or wiyederyyh abapourd, preferably a CSa

oro e ht yl al ani ne,
recep ot RGP B Fo%Ehs SHORA i ne.
3, 3-di phenyl al ani ne, tyrosine, tryptophane, histidine
and respecti RY, V. and X1
t oget her jghm&}ﬁ% MJ%? g%a (Berivative
of an an1no acid selected fromthe group conpri sing

, whirePKOPEARRY X5-X8 are defined in accordance with the seventh aspect of the present
invention and whereby

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(OZCH2CH2CONH2), Arg, Hyp(COCH,OCH,CH,OCH.CH,OCH3), 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



——/‘/

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-thi enyl al ani ne,
2-fl uoro-phenyl al ani ne, 3-fluoro- phenyl al ani ne,
4-f | uor o- phenyl al ani ne, 2-chl2dr o- phenyl al ani ne,
..3-chl oro- phenyl al ani ne, 4- chl oro-phenyl al ani ne and
acidy legapdrqjeoauiselined cabexylicer asid,, tmahydrogsoguinphingt §-casbeylic  acid,
octaUréiHAdN2 R&rbEx iR Q&H,e‘i-z{zﬁ-‘%myEHQB gr()g%@taﬁg—%&lb%kﬂ% acid, 4-phenyl-
-cycl ohexyl al’ani ne,” D- cycl'ohexyl gl yci ne,
PyTrehidingrdycashoylim esi Hiym e T 610, Bsno@ys(@:fdHAE, CONH,) and Arg.
D-cysteine(tBu), D cysteine(iPr),
oct ahydr oi ndol e- 2- car boxyl i ¢ aci d,
In apnipthtdspect pf e mykrticanthe eprablemr ie spbed ibyea compowss ipredaably a Csa
receﬁtgﬁein?#ggistfaﬂg'ﬁé)tﬁe }%7110|W§n astguec{ulré/:a.t I ve of an amno acl d
sel ecte romthe groupg conpri'si ng norvali ne,
norl euci ne, hono-I|euci ne, |eucine, isoleucine,
val i ne, cysteine, cysteine(M), cysteine(Et),

cystei ne(Bey,__ypthieni neq ahby| olpci Rew
pr opar gyl Ql(yci %Q %]oﬁgéyl g%ﬁ%ﬁc 567_ X8 an
cycl ohexyl al ani ne, phenyl al ani ne, tyrosine,
, whéretyspX Dx2aine X4aK 8 bietiefBed th-A8dBintt &i®Mhd ' &venth and eighth aspect of the

preset inlve@ioyilaad ¥MeRBy 3- thienylal anine and respective
derivatives thereof. In an enbodi nrent of any of the

seventh to the ninth aspect of the present invention
X3 is an_  amno acid derivative of an am no acid,
X3hWH@F§HV“WH§U@ﬁWﬁU acid is selected fromthe group
conpri si ng al pha-am no- gl yci ne
alpha-beta-dianinoprd& ' 'atFHZ(Dap), al pha- gamma-
di ami nobut anoi ¢ acid (Dab),| ornithine, |ysine,
honol ysi ne, Phe(4-NH2), 2-R@Bno-3-(4-
pi peri di nyl ) propioni ¢ acid Jand
2-an1no-3-(3-piperidinyl)pﬁopioni cid, and the am no
acid is derivatized at the side fn. In a tenth
aspect of the invention the problemis solved by a
wherelgnpound, preferably a Csa receptor antagonist,
preferably of any of the seventh to the ninth aspect,
having the following structure: C2 OE O ClL NH NH
XisBRNHNoAMN,GNHODOF AT- 0O

RI is optionally present and if R 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=S§, >S0,, >PO(OH), >B(OH), >CH,, >CH,CO, >CHF and >CF;;

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



OZz2 (VI) , whereby Ais selected fromthe group
conprising H NH2, NHal kyl, Nal kyl 2i NHacyl ,
substituted NHacyl and OR B is selected fromthe
group conprising CH2(aryl), CH(aryl)2, CH2(heteroaryl)
and substituted CH2(aryl), 3% Cl and C2 are
i ndividually and i ndependently selected fromthe group
the binsiner¢fstragfurg| (RY) to gregmoigtigs £ angt ¥tiprferablly talbsenlasioyia R1 and R2;
optionally a bond can be formed between C1 and C2, D
Is selected fromthe group conprising al kyl,
R3 lswcradmakytlectal—lzr(ouydieomokyIc)Jmpn@HZCHHZQIkylcIsolaslnkyéd) alkyl, cycloalkyl,

sebs T RN, ORI, Mol By A ERME, M) IR, rosinies

hete@ﬂﬁehﬁemayqu'l)d,kylF silsstisgede bttebefelplaikyh eargy subptituted aryl, arylalkyl,

oS IRE e B S, GROLS e, GEGLOE L

hetercli31allitygnyityl, abktifided SacylR3alRoxyaldyEr sibgtittRdi ﬂk&@la&(ﬂ egryloxyalkyl,

subs{x@%m’aﬁ}m )@%illmlll u&ﬁg&hﬁcyp ELtﬁt\Fted{splgxygF)é!gghg Kydyop@lkle substituted
hydr68JaB61, edcdrboiyald E gfu@btﬁut@@”pcfdr&l ik d&fb%ﬁar&)de .| Substitute
N@Yg@ CS N- YBZ) YB3) (YB4), )@' HK} M d
Cafb%afmd e B Whly Wssu%tﬁ%lkomararr@ahkvﬂdu snbéfuwed yarmnoalkyl
al@ﬂ%&?@u@ﬁﬁﬁﬂe&ﬁ;ﬁﬁcﬁ&&aﬂ@lf romthe group conprising
H, and al kyl, and optionally a ring is fornmed using
at Ieast two of YB1, YB2, YB3 and YB4, and Gis

Y is® 1&&119 ‘Bré‘sérg%& rggegyg HQ&I‘ tﬁhtlriﬁ syectg?h epe%lR&E%?mpnsmg H,

ereb are IVI du y an

-N(YSH)-EQ-&B2f r om-NAEB @I‘@)@ﬁ‘l(&'@%@ﬁ’mmg H NG BWG(NaYB2)-N(YB3)(YB4),
K Bt _
-N(Y%Z(IIY%?% N(Y%ﬁ?'so %ﬁbk % 8“3@91 TeRlN Q{)Brll)@f‘snzg and -C=N-

pect & ser ec romt e group co
O-YB, wﬂqzebyNFElt YBZ\lMEcS,and]{B4 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)nY (VID)

:CHz)m-C(,I-L-Y (VIII) ist

, whereby

misl, 2, 3or4;

Y is N(R3b)(R3c) or -N(YB1)-C(N-YB2)-N(YB3)(YB4), whereby R3b, R3c, YB1, YB2, YB3

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



Bis selected fromthe group conprising CH2Ph,
CH2Ph(4-F), CH(Ph)2, CH2thienyl and CHZnaphtyl, 32

C is selected fromthe group conprising H and nethyl,
C2 is selected fromthe group conprising nethyl and
CH2OH, or if Cl and C2 are congected by a bond, the
thus resulting structure is selected fromthe group

conprising -(CH2)2-, -(CH2)3-, -(CH2)4- and -

sel ected f t he oup conpri sing
in G SRR B et SPrda T SCRTEST PONESy pach oo moieies of the
nmdgﬁ;l-lz\d;ecdbwhbdﬁimetl@d‘ﬁﬂhé%o bm@kﬁ%u&x%@&m
fro uPr E i SYéel te fﬁﬂc?mthe group c%%gl%?eﬁandemly selected
‘ggﬁﬁﬂp Y, (&@4dB4. CH2Ph(4-d),
CH2Ph(2 F) CH2Ph(3 F), CH2Ph(4 F), CH2i ndol yl,
I F@ |en CHZ2benzot hi enyl and CH2naphtyl, F is
n agembodime ??fc}'ﬂﬁ RiR 2gpestiihe sy fosmedugigHPB3 arBYB3.
(CH2)2CH3 (CH2)2-iPr, CH2-iPr, iPr, CH2- S-Et,

S-Me CHZCH:CHZ CH2- OCH and’ cycl ohexyl, Z2 is
Inanﬁ@qu”nemr‘@dyn%@@t’g@ ected fromthe group
NIponprising CH2, (CH2)2, (CH2)3, (CH2)4 and CH2- C6H4,

and Y is selected fromthe group conprising NH2, NHEt

N(Et)2, N HN NHC(NH -NH2 and H N and G is selected

fromthe ggoup conprising NH2, NHWe, OH and H The

|ndwvldu// ties of these enbodi ments of the

€0 accorgding to the present invention as

°§gf|cted n fokmula (VI), can be linked to the

eties di"the compounds according to the present

o jnventionfs ofermula (11) as follows: B A 8 X1-X2

is 033 NH X3 is Z2

In an embodiment of any of the seventh to the ninth aspect of the present invention X2 is a
derivative of an amino acid selected from the gfoup comprising phenylalanine, 2-fluoro-
phenylalanine, 3-fluoro-phenylalanine, 4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-
chloro-phenylalanine,  4-chloro-phenylalanine, l-naphtylalanine,  2-thienylalanine, 3-
thienylalanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and respective deri'vatives
thereof:

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

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

chloro-phenylalanine and respective derivatives thereof;

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

derivatives thereof: and



C2 CILN X4is O ONH X5is D ENH X6is O O NH
X7 is F and X8 is G In an enbodinent of any of the
first to the tenth aspect of the present invention the
conpound is one of the follow ng conmpounds: No.
Conpound 1 Ac-Phe-[ Om Pro-ch¥ Trp-Phe] 2
Ac- Phe-[ Om Hyp-cha- Trp-Phe] 34 3

X7 xsl-mﬂ%ﬁ}‘daﬂ) ah ©riNo @cidH2lec@d Hrman Gy gromy ecreprisingr prrvaljng) nogleucine,

homo- ﬁc(}ne gﬁrm% C{so(ieu%l Q/allhll ]c’ystxme gys@&x?etﬂ@@ d&s eu{gﬁftﬁyéysteme(l’r)
mnettibtinBhe- HOMIpbigt, CORMBEEAEHEOEH2 CHRO0NSY ghbiac, Tr pyelqheyylalanine,

phen}gblé&l}ep Eﬁ %@ﬂ%% ,.?_%Qg(mo_b 1%%&?5%1&&% T&Rﬁjetwlﬁlamne -

thienylalanine and respective derivatives thereof.

In an embodiment of any of the seventh to the ninth aspect of the present invention X3 is an
amino acid derivative of an amino acid, whereby the amino acid is selected from the group
comprising alpha-amino-glycine, alpha-beta-diaminopropionic acid (Dap), alpha-gamma-
diaminobutanoic acid (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.

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

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

structure:
C2 o) E o)
B N - NH G

NH O D o F

A 0
o) 2

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),, CHj(heteroaryl) and substituted
CHZ(aryl)’



28 Ac-Phe-[Om Pro-cha-Trp-Ne] 29
Ac- Phe-[ Om Pro-cha- Trp-Met] 31
Ac- Phe-[ Orn- Pro-cha-Trp-Nva] 32
Ac- Phe-[Orn-Pro-cha-Trp-H e] 33
Ac- Phe-[ Om Pro-cha- Tr p- Eaf ] 3134
Ac- Phe-[ Orn-Pro-cha-Trp-Ebd] 35
Cl apficCPhes- {r@vxﬂul@}ln-aghand‘épgxd@a@] sel@ged from the group comprising alkyl and

substxﬁggdﬁ?gy_l,%v%: %:y op‘t‘iﬁﬁll H)-oﬂﬁlf }.n b%!g)rmed between C1 and C2,

Ac Phe- [ Om Pr o- cha- Trp-Thi] 41

D ’?l- Ig%igczt[agff&nb_ [tﬁn %%u_pﬁlhgj)r-nrh%s ]alkyl cycloalkyl, CHz(cycloalkyl)

CHzmﬁecszSaﬂ?ﬂmePh@FMeﬁbﬂ dupshligl, 44
he-[ Omn Ser-cha-Trp-Nle] 51

Ac Phe Om Pro-cha- Trp- Phe-NH2 52

E is sé6ctEBoritie biuted CHa(aryl) and CHa(het 1
o B N 2ifted Chiz(aryl) and CHy(heteroaryl)

Ac- Phe- Om Pr o- cha- Bt a- Cha- NH2 55
F is s@iféctﬁ’chﬁo%g’gﬁuﬁ Qémigﬁﬁnfﬁlﬁrf\'idaiz-sﬁﬁkyl CH,CH,-S-Me, CH,CH=CH,, CH-

Pro-ch
CCH eI}, GHAFATER. Gt RGftasbi, CElthieny], and
Ac- Phe-[ Om Pro-cha-Trp-1Ni ] 59
Ph-CH(OH) - CH2-CO- [ Om Pro-cha-Trp-Nle] 61
Z2 is AR3PHe Whaxeby &3cih aelfetpd Bl tRei2r@®® co@prising H, alkyl, arylalkyl, and Y is

optlo%gl_ypﬁxg_segeg - 1g ﬁ %g‘.g%%. % é}ascted from the group comprising H,

N(YBA()(MB?E),—M@YfBIWEOQ -O2)-N(fBGJ@ B2 66
Ac- Thi - O+ Aze- cha- Bt a- Phe- NH2

/Nj N
HN_<H amdHN_</

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.

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),, CHthienyl and
CHjnaphtyl,



67 Ac-Thi - Om Pi p-cha- Bt a- Phe-NH2 68

Ac- Phe- Om Pr o- cha- Tr p- Eap- NH2 69

Me2- Phe- Om Pr o- cha- Trp- Phe-NH2 70

Phe- CH CH2- CO- Or n- Pro- cha- Tr p- Phe- NH2 71
Ac- Ebw Or n- Pro-cha- Tr p- Phe- NB22 72

Ac- Phe- Om Pr o- cha- Tr p- NH- CH2- CH2- Ph 73
Ac- Phe- Om Aze- cha- Bt a- NH- CH2- CH2- Ph 74

Cl1 1f_|_sREctﬁ??H g?% T; oﬁ%t}xesg}%ﬁ&d 'n}eéhyl, C2 is selected from the group
comlﬁmmlgll-hﬁﬁylphﬁl CHyOH OerCﬂﬁ&:leixﬁi— Chexrd\tthnedtéd by a bond, the thus resulting

ha- Tr p- Phe- NH2 . .78

stuch o6 R e TSP GRSt g-(CH, ~(CHi), ~(CH)s and -
CH,eatneHom Al a- cha- Tr p- Phe-NH2 80
Ac- Phe- Om Pro-cha-Trp-Thi -NH2 81
Ac- Phe- Orn- Aze- cha- Pcf - Phe- NH2 82

D isAkeidRRa- fhh G - 561‘1}5 Q&ﬁpr_ﬂuﬂg %TQG}U;P 833121Pr cyclohexyl, CHacyclohexyl,
Ac- Phe- Orn- Aze-ch

CHz%zcwiéhWb%Bh@rMc)Tﬁ ‘ISH@-UNHQ CP&SS -iPr,
Ph- NH- CO- Phe- Or n- Pro- cha- Tr p- Phe- NH2 86
Bu- O CO Phe- Or n- Pro- cha- Tr p- Phe- NH2 87 _

E is Agle@h@fqug ther groeth gompisingh ¢CRePh, @H.Ph(2-Cl), CHoPh(3-Cl), CHPh(4-Cl),

CHzxﬁgz-gz cgﬁz%gf £y C@ ﬂ.@ @E:Cﬁggmdogg CHsthienyl, CHsbenzothienyl and

CHpaphtPhe- Or n- Pi p- cha- Tr p- Phe- NH2 93
Ac- Phe- Or n- Hyp- cha- Tr p- Phe-NH2 94
Ac- Phe- Om Pro-cha-Trp-1Ni -NH2 95
F is satecieiddrdDmthezgreqhenBirainR(ENECHS, ((Bﬁ)zCH;;, (CHy),-iPr, CH;-iPr, iPr, CH,-

BRSO ARERR Rk Elnglg chtionesS

Z2 is -R3-Y-, whereby R3 is selected from the group comprising CH,, (CHa)2, (CHs)3, (CHz)s
and CH;-C¢Hs, and Y is selected from the group comprising NH,, NHEt, N(Et),,
N

w—d
NH-C(NH)-NH, and HN and

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

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

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

X1-X2is @)



36 - 100 Ac- Phe- Om Aze-cha- Mcf - Phe- NH2 101
Ac- Phe- O Ac) - Aze- cha- Bt a- Phe- NH2 102
Ac- Ebw Or n- Pr o- cha- Tr p- Phe- NH2 * 103
Ac- Phe- Tr p- Pro- cha- Tr p- Phe- NH2 = 104
Ac- Phe- Arg- Pro-cha- Tr p- Phe- NB2 105
Ac- Phe- Om Pi p-cha- Tr p- Phe-NH2 106
3PP- Ot Aze- cha- Bt a- Phe- NH2 107
Ac- Phe Nirln- Tiexgha- Trp- Phe- NH2 108
Ac- Phe- Or nYSer - Ct@- Tr p- Phe- NH2 109
Ac- Phe- Omt Pr o- chg- Tr p- Phe-NH2 110

X3 idAc- Phe- Om Ppo- hch- Tr p- Phe- NH2 111
Ac- Phe- Orn- Pro-cha- Tr p- Phg- NH2 112
Ac- Phe- Bt a- Ag®- cha- Bt a- Phe- NH2 113
Ac- Phe- Tr p- Prio- cha- Bt a- Phe- NH2 115
Ac- Phe-®M Pi pycha- Tr p- Phe-OH . 116
Ac- Phe- 1 c-sha- Tr p- Phe-OH 117
Ac- Phe- Orn- Ser-chla- Tr p- Phe-OH 118
Ac- Phe- Orn- Pro-chg- Tr p- Phe-OH 119

X4 isAc- Phe- Eec- Pr o- cfa- Bt a- Phe- NH2 120
Ac- Phe- Nl e- Pro-cha-Bta- Phe- NH2 121

- Ac- Phe- Har - Pr & cha- Bt a- Phe- NH2 122

Ac- Phe- Arg- Prd{cha- Bt a- Phe- NH2 . 123
Ac- Phe- ¥y ( Acpj - Pro-cha- Bt a- Phe- NH2 124
Ac- Phe- Mpa o- cha- Bt a- Phe- NH2 125
Ac- Eby- Or n-|Pro- cha- Bt a- Phe- NH2 126

X5 iﬁc- Phg- Or ntgr 0o- cha- Bt a- Phe- NH2 127
Ac- Phe- Paf -Pro- cha- Bt a- Phe- NH2 128
H2N- CO- PheEOr n- Pr o- cha- Bt a- Phe- NH2

NH |
X6 is O

NH
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-[Om-Pro-cha-Trp-Phe]
2 Ac-Phe-[Om-Hyp-cha-Trp-Phe]




129 Me- O- CO- Phe- O n- Pro- cha- Bt a- Phe- NH2 130

(- CO CH2- NH CO- ) - Phe- Omt Pro- cha- Bt a- Phe- NH2 132

Ac- Phe- Omt Pr o- hch- Tr p- Phe- OH 133

(- CO CH2- CH2- CO-) - Phe- Om Pr o- cha- Bt a- Phe- NH2

t Bu- CO- Phe- Om Pr o- cha- Bt a- Phé4NH2 37 135
Ac-1vs-Phe-Om Aze-cha-Bta-Phe-NH? 136

3 Ac-|HOCHHEHOH - Ardl-OHHBEL- P QuPro-alg7 Trp-
Ac- %gr Phe- Orn- Aze- cha- Bt a- Phe- NH2 138
Ac-iHi s- Phe- Om Aze-cha- Bt a- Phe-NH2 139

4 Ac-|SePhiemroAhe-Topdidd B-+FhecaMrdddo-140ethyl-
Ac- %fc-uPhel- O n- Aze-cha- Bt a- Phe- NH2 141
Ac-|Bib- PR Or n- Aze- cha- Bt a- Phe- NH2 142

5 FHAQOPheH TN Pyt O QHeO@HBCH; GDE ;MWD CH:¥-3ha-
Ac- S{]{gbﬁ] n( Et 2) - Pro-cha- Tr p- Phe- NH2 144
Ac- Nehn Hyp- cha- Trp- Nl e] 145

6 - SFPH-ACPhEN R I CORENC B, CHEGH)-CH,0H)-cha-Trp-
Ac-|Phe- [mr 0- gha- Trp-Tyr 147 ) g
Ac-|PHel [ Om Pro-onf-Trp-Ne] 149

20 AC | PRI Ot P - BrRE & e N2 150

0 oo A (e s ey o Bt - Phe- Nep 151

28 Ac-|MaPiRnriPrdeka-EiraNB] a- Phe- NH2 152

. A=A gsPhe O Aze=cha- Bfia=Phe-—NH2—153

29 nc- IO PR R ATE TRt a- Phe- N2 154

31 Ac-|Ghy PR IPio-LeTaNvadt a- Phe- NH2 155
Ae~Gy-Phe-Om-Aze-chg-—Bta-—Phe-NH2—156

32 pc- @GRyt sba TREHIS a- Phe- N2 157

33 AC- A YPH[OKPrééRs-THAESN a- Phe- NHZ - 158
Ac-1H s- Phe- Om Aze- cha-Bf a- Phe- NH2

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-[Om-Pro-cha-Trp-2Ni]

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

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

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

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

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

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

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

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

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

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

56 Ph-CH>-[Om-Pro-cha-Trp-Nle}

57 Ph-CH,-[Om-Pro-cha-Trp-Phe]

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

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

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

134



159 Ac- Hyp- Phe- Om Aze-cha- Bt a- Phe-NH2 160

Ac- Lys- Phe- O Aze- cha- Bt a- Phe- NH2 161
Ac- M f-Om Pro-cha- Bt a- Phe- NH2 162

Ac- M f-Om Pro-hl e-Bta-Phe-NH2 163
Ac-Mf-On-Pro-hle-Mcf-Mf-NiR2 164

62

Ac-Mry-Om Pro-hle-Pff-Phe-NH2 165
Ac -| MFPIe- Qmiro-chirBtaBPhe-PHe- NH2 166

64

oA TR R TP R\ 1o

65

AC-G(dQPth@m@rl-cAz-G'mﬁaama Phe- NH2 38 169

A 1DFf f N2

66

ro | P TR P TS B AP 171

67

Ac-[FAd- T@@BWE@E&BWRMZ NH2 172
Ac-1Phe-[ Cvys 0-cha-Bt a- Phe- QLQ] -NH2 173

68

Ac-|PhePliechimaln-cbprd rEpR-NER] 174

69

o e EORTLCETR R 7

Ac- mh&quﬁumonapﬂamanmp]phe N -

70

1 pc-|P E"[’”ﬁg“#ﬁ TR eﬁﬂgﬁ 179

72 Ac-|PhePhedDinEBip-dhb-ariPN-CHeCH, 50
Ac-1Phe- I Om Hypn-hl e-Pf f Dhej 181

T3 pc- Pt e 5 HireB -l CHok

74 AC-HRSK{ @?ﬁﬂbocﬂth FhENWLE] 1383
Ac-[Phe- Hyp- I\/m‘ Trp- Phe] 184

75 Ac-|Ridq @#Wr@fv@a TﬂmPM bl}iz 185
AC-TR 6

76 1 R T P (e A5

77 Ac-Thi- O_rn-Pro-cha Trp-Phe-NH;

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

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

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

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

82 Ac-Phe-Omn(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-Om-Pro-cha-Trp-Phe-NH,

|86 Bu-O-CO-Phe-Om-Pro-cha-Trp-Phe-NH,

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

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

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

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

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

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

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

96 CH;-SO,-Phe-Om-Aze-cha-Bta-Phe-NH,

99

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




187 Ac-Phe-[Om Pro-cha-Pff-Phe] 188
Ac-Phe-[Orn-Pro-cha-Trp-I Ni] 189
Ac- Phe-[ Om Pro-cha- Trp-Cha] 190

Ac- Phe-[ Orn- Pro-cha-Trp- Chg] 192
Ac- Phe-[ Om Pro-cha- Trp-Ecr] 3893
Ac-Phe-[Om Pro-cha-Trp-Leu] 194

100 Ac | PtrePHecmPARe-clivaMaF-PacaNE], 195

106

10T R eC B e e i o7

102 Ac-| SED IO R0 heTHLPheRNE, 198

Phe r On-Pro-hle-Pff- Dhg'l 199

05, BBl e z00

104 AC-|FAxep PR chE PB@-N e] 201
Ar-Php rOm pr-cha- - el 202

105Ac-mfePlﬁaEﬁrr5&p-qha€rque NHa] 39 203

106 P Y, ed AT H 5 o] 205

107 Ac- H&mPlﬁeGDm-TlcechaJ’Tap-]’hqs}leze] 206

A Dha Al A Dy ~ NI 207

08 e A G S STl S DRB N 208

109Ac- BtbePbM-oan-dMger—qum- NH2 209
Ac-1Phe-Cit-Hypn-hle-Bta-Phe-NH2 210

110 pc | AMePly-OrpPro-ichlpPhe D& NH2 211

111 AC-[RAEpke- DEF’FR;& e Pig NI, N2 212
Ac-iPhe-Cit-Ser-h e- ag 1e2 NH2 213

112 Ac-| PrrePimaBtaskze- @'heBtBiPae-Nféz- Nl 2 214

T e e P S AP e e

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

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

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

118 Ac-Phe-Omn-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,

122 Ac-Phe-Arg-Pro-cha-Bta-Phe-NH,

123 Ac-Phe-Cys(Acm)-Pro-cha-Bta-Phe-NH,

124 | Ac-Phe-Mpa-Pro-cha-Bta-Phe-NH,

125 Ac-Eby-Om-Pro-cha-Bta-Phe-NH,

126 Ac-Phg-Om-Pro-cha-Bta-Phe-NH;

127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH,

128 HoN-CO-Phe-Om-Pro-cha-Bta-Phe-NH,

129 Me-O-CO-Phe-Ormn-Pro-cha-Bta-Phe-NH;

130 (-CO-CH,-NH-CO-)-Phe-Om-Pro-cha-Bta-Phe-NH,

132 Ac-Phe-Orm-Pro-hch-Trp-Phe-OH

133 (-CO-CH;-CH;-CO-)-Phe-Om-Pro-cha-Bta-Phe-NH,

134 ‘Bu-CO-Phe-Om-Pro-cha-Bta-Phe-NH,




216
Ac-
Ac-
Ac-
AcC-
Ac-

Ac- Phe- Dap- Pro- cha- Bt a- Phe- NH2 217
Phe- Ech- Pr o- cha- Bt a- Phe- NH2 218
Phe- Eep- Pro- cha- Bt a- Phe- NH2 219
Phe- Fcn- Aze- cha- Bt a- Phe- NH2 220
Phe- Fcn- Pro- cha- Bt a- Phe- Ngl2 221
Phe- Fco- Pr o- cha- Bt a- Phe- NH2 . 222

135Ac-

PAeLEs:-Bhd?DmAhaelBt-maF}he NHZ 223

a—Phe-NHR2 224

Ae
136,

BT A e TR I e

137Ac-
AC -

PReAl é@h&b&r-%@cﬂ-ﬁrﬁf}ﬁ- 276
Phe-Ffa-Pro-hl e- Bt a- Phe-N 227

138pc.-

phe-HipBhespm-praciptBlafhe N 228

139AC-
Ac-

PRESGIP ot - A LA SR TP E
spo S PneOn- A B THENIE 530

140Ac -

Flheﬁlﬂif-gh@ﬂm Ahaelﬁt BtaFH‘te TNHJZ 231

Ac=1P
141AC_

e D R i recit BN 235

142Ac-

FFe,COCE-HRie Ora o BhaBRenNWR, 234

Phe-Om-Aze-~-hle-Bt a- Phe- NH2 235

43¢ PhePhs- Prmhtp)- Broecher P PRENUD 40 236

144AC- [PRePEITGRH - &ra LT th-NIBE - NF2Z 237
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during, and/or after such treatnment. In an enbodi nment
of the twelvth and thirteenthtsaspect of the present

i nvention the nmedicanent -is wused for the prevention
of organ damage of a transplanted organ or of an organ

0 .Ltran anted., In._an.enbodi nent.of the twelvth
In dy0ertarhded BERRE Mo Ao A RRCalRRY fsnusshc obrins évention andior
treatneeqit oﬁTTEMditicm astded @ith tcb&xpt&hﬁﬂﬁit?ﬁ:v@t;bnoinﬁwraaﬁd?@ﬂk igMfibition of
trans nt rejection.. 47, In a sti urt her aspect
the P! eé‘i@ﬁfe”}ellﬁ?f%ﬁ? F‘B‘ﬂ‘eégfﬁhéfsﬁ?l?—famf'o a method for the
treatnment of patients, whereby the nmethod conprises
I t he agninistrﬁtion of one or several of the conpounds
n an ephogiment of ghe pweluiheasprrt theesdicamsnt Fhesed rfenthrepreventign and/or
treati@nflof 4 SRR wiere {HBEnHIBKIOR WE the SEMSLeephVBIR" or iRtlc8Bbination with
includes a preventive treatnent and a“"secondary
othef pherperiive leadsio greliafinbiie sEmptont. t he net hod t he
treatnment is a treatnment of CPB (cardiopul nonary
bypass) patients which are to be protected against a
In apembediogni ef the twplythuspestahe logndatiqor endéort the symptoms to be treated are

Rl ' -k L ahi b taors accaordi. tg th
sl SETI A Bl olbiddlh ok ¥ B 85 38 iy lghy Wseases, rauma,
locahn@fmmatidng, shogmamdietiurn.mor e preferably a donestic
farmng animal, sports animal and pet, and nost
preferably a human being. In a preferred enbodi nent
In a? h:(&nbpditrieeht)f]'c thiestwglvﬂahs.ipgﬁtthé ﬂonﬁ):{iti(‘,t?tui’shse_IeE:&atf_l°€!iﬁ1tthc:c ufl comprising
urther, preferred e I ment the. patient is suffering ‘
e e DG O S Ho Tt AV SeEQupYoF Y Fmatoss, mulipl
scletosigatpseiabis Ofsepiti Ghodkh %ﬁ@ﬂﬁﬁ%@i@?h@&goﬁméﬂﬂct Q]ﬂﬁﬂ]ﬁnatory response
rese venti.on may be_used. i nvention thus ..
Synd%% &7 GRSTy mgle; [ Srkan f%‘é“esueﬂgght e?g?g\’ﬁ"’st Yageitis, h gnyocarditis,
demnfafamyosicie,ptiaflaminddty BRI C @8ase NQIBI) )€ HBMbhigus, myasthenia gravis,
1 har macol ogi cal di sadvant gges of the antaggnistic, )
£ °“%é‘a?‘?°a U PCHRSCPHRIOFY SRHICIERE: HUokht By prapdigolsfarstipe, reperfusion
injur§NAfugRogniti®e dyyeitidr Anti-phEPASITHI® Syrdifins WuR, irlaRfnatory djseases of
flgdlng, that in contrast to the technical teaching o%_
the gygdlocal magifestations of systemin disrasassinfammatorn diseses ofthe pasovlature, and
acut€ MurlRe o Ot 8értafnMA s Rystdtrder physi ol ogi cal -
conditions, especially at a pH of 7.4, do not have a
positive net charge and/or whose C-term nal am no
aci d does not possess a positive charge under
In arPEHSIdhQf iof Ble thOINE dsh QR the ﬁﬁﬁ%%ggd&é%sé Bihe eye is selected from the
under st andi ng_of the inventors the positive c%arge In

' grougemmm’é@gcamﬁﬁe agerlatedii magpleandeggeasatéont rdjshetic retinopathy, diabetic
‘-maciﬂ&agﬂ%ﬁgleggx'lz?2beiﬂﬁ{iél}id,o§<er\${o§8¥1juxﬁ:?l%_itfs! _Vﬁe\%gsa-fl FiSor asgﬁdfome, and

. e
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.



hi stam ne. rel ease. and cause | ower nenbrane
perneability (see exanple 15). Therefore it is
particularly desired to devel op a peptidi c antagoni st
t hat does not possess a positive net charge (in the
following also referred to aggconpound). Additionally,
t he avoi dance of a CG-term nal positive charge can have
In ad enibodimeposift the erwelvile cispect B mexRHRidhs irscs%r&@a from the group

cificit i pportant jn vjvo paranmeters |ike
°°mp;5ﬁ ﬁ%“*&‘b‘kf‘%‘&nﬁegmeﬁm%& inghe Pt abﬁhﬁdﬁ%@ls&tthe heart, at the lung, at
the kmmtem anthéllt\bér CathdRasBOShtestiRl MadtNitl MEBRIBLh, alfhe sEREat the skeletal
which are disclosed in the present invention

SYSteWe?téhT G’&Pé‘ﬁinq fysgmpardygthe Bleedy for their 1C50 val ues
in a functional assay system Preferably all
conpounds, peptides and peptidom netics are regarded

In anyembodippenn gf elvih aspeqt ishe @ﬂgma@tqry disgast of véselagenseelstted from
the gxtohlﬁ cbh sq vasl:tﬂﬁgn@ds&n 1E£]<% %f gth@r%sélé'}ggs val ue of
| ess t 00 nMin a funct dna assay sysStem as

descrlbed in exanple 1. In particular the conpounds

Ina tﬁfnetrlnﬁ aéé%}fte&ttbg Hxv?lﬁ?onqgggroggep }sgrglvefgﬁw gggtltsg 'ég%l%f ('Prgsc_ompound
accorﬁxmgtth em)m»ifthe ﬁm to thieeertth aspectofhisesmesenniniérttios dofthé pretightion and/or

that. t.h mh ch gre us di
supporES i SORb Y Ford PR BTt & relsima Touss™ pueesst or
ant agom sts posses an uncharged C-termnal am no acid,

L RCRT ORI -,

used £t qeffdevegtiboandie the Qpp6it of fivgdryi on are the fol | owi ng
cyclic conmpounds. Nr. Conpound 1 :
Ac- Phe-[ Om Pro-cha- Tr p- Phe] 2

In anAﬁbe’cﬁlﬁrehQﬁthUﬂv&\hﬂaﬂ-d hifR8th aspect of the present mventxon the medicament is
dQ%PH?Z(r - C=N- O- CH2- CO- Phe- [ Orn- Pro-cha- Tr 3 Ne
use P fﬁrﬁlﬁl Gn%Plrasu?P?ft Mrdégr: post-epepating dreatmeatof 2 EgeRy) |whereby the

* surgefy @ lé@lblét@c[‘)ﬁ‘orﬁcﬁl? hgod OB pREAD AEREEHIAROHRCHRAGHRR, OPCAB,
cha Trp-N e]

thro E-YPﬁeorFGﬁWB]@@@W @P@Eﬁé@iﬁa@%—b cha- Tr p-

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 medlcament is
used for the preventlon of organ damage of a transplanted organ or of an organ to be

transplantcd.

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.



6 Nle] 20 Ac-Phe-[Om Pro-cha-Trp-Ecr] 28
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In a8l Perghef @peirtioe prhgenti mperEimh] is 4k9ateéBﬁ) a method for the treatment of patients,

Whe%%_yﬁl%: %@H g)orﬂ?pn% rrbu_%?%a ion ggone or several of the compounds according

to tm@réﬁam-xpﬁnnexpﬂme matm'EhmeNb]: a t¥8tment in the narrower sense, however, also

mcl\@ﬁ:s v@} RY o ch T %el-;:[rgrlulﬁr%trﬁt@fntﬂf@ an embodiment of the method the

treaﬂd&eﬂhs-z[ foBates- cﬁ'@ﬁl'l(@:d‘ﬂ)@llmoﬂé’ry bypass) patients which are to be protected
Phe- o] -Trp-Ne] 44
agaLpls_tlgngu.EOﬁ)g}u y&élﬂctiﬂn 3\ @Ievegtg/e administration of the inhibitors according

tot}EfpreGbﬂuﬁ\,Qﬂld?{o cha-Trp-Nle] 57
- Ph- CH2-[ Orn- Pr o- cha Trp Phe] 58

The é’%“%]'(%[lﬁ EﬁF_)éP @@rf pr%y{gﬂlgla:]-rrﬁowpéﬁferahla@ domestic farming arumal

sporACanbha-ahOpat] Wﬂﬁﬁ‘d& Tpr-gfeEN’alb'l‘ij}uirii%bemg In a preferred embodiment the patient
-cha-Trp

isa m:tleleél c[r}@ﬁ}pilr@trgqp& IIF,aFﬁ.LrF rjpreferred embodiment the patlent is suffering from

one SEthEABo e GhéitiBha R¥thse] Fat-thk ?r]aatm:utzof wh1ch tge compounds according to the
Ac- Phe-[ Cys- Pro-cha- Bt a- Phe- Cys] -

Presgqt ipfgatiqnapgy besysedha- Tr p- N e] 174
Ac- Phe-[ Om Aze-cha-Trp-Nle] 175
Ac- Phe-[ Orn- Chy-cha- Tr p- N €]

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
condiﬁons, especially at a pH of 7.4, do not have a posi{ive net charge and/or whose C-terminal

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

According to tl_1e 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.
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&1-Bin-[re-SerhleNtif-Pimie - NH2

390

H-Phe-{Om-Ser-hle-Trp-Nle]

392

Ohf-[Om-Hyp-hle-Trp-Nle]

393

Tmg-Phe-[Om-Hyp-cha-Trp-Phe]

In'_connection with the present inventioh, however, it was also éurpriéingly found that-'linéér,-thu_s’
structurally flexible, peptides can be as potent inhibitors as structurally fixed cyclic peptides. The
reason for this may be the substitution of the C-terminal charged arginine by hydrophobic amino
acids, amino acid derivatives or amino acid analogs. Examples for such linear peptidic inhibitors

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

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




101 Ac- Phe- On(Ac) - Aze-cha- Bt a- Phe-NH2 102
Ac- Ebw Or n- Pro- cha- Tr p- Phe- NH2 103
Ac- Phe- Tr p- Pr o- cha- Tr p- Phe- NH2 104
Ac- Phe- Ar g- Pro-cha- Tr p- Phe- NH2 105
Ac- Phe- Orn- Pi p-cha- Tr p- Phe- N6 106
3PP- Om Aze- cha- Bt a- Phe- NH2 107
61 Ac- PrléCGhﬁ:Dm-P@hahﬂTw-thdﬁm 108

100

Ab- P:l -A 1T= Cll Thdll_rL‘ LUI
62 ac- P é%hﬁzop’r?&’ I ﬁga ;}{avp HRH2 110
64 Ac- Pﬂnmmhe {Rhcprblehh-TfpmmmerHBll—lz 111

Ac-Phe- Orn-Pro-cha-

65 Ac- Pécaig-Omdrenba- BRCHBERD 113

AC-P Ipid] | 74 W
66 . piiac Ok i B Jr:@ 116

67 Ac- Pl Ac(ﬁnrOPn@ifctim—Hbaﬂ’hBhﬁ%D-l 117

. ' AC Db o f'\qn_Cnv Clln I')Ian Ol 11U
[58 - pij SR b e TR AT 110

69 AC- P&fel e KA -1¢HRnSTEy- HKEENHQQ 120

Ac- Phe-Nl e- Pra-cha- Bt a- Phe- 121
70 Ac- Ph Bh?r-léhH- @H@ @Mm—%l‘mlﬁlel‘iﬁz
71 AT=PHIg ¢ 7

Ac- P¥ Phe- N2 124
72 Ac- Phaewma-mn@mbaa-&;eNHtreHNem PR5

Ae l:lr\l On-PRre cha Bt 9. Dha  NEID 126

73 Ac- PHGSEhR-GspfizerehamitarNBhEHRrBH2 b 7
74 AC- Phg: Pfﬁ:t(')f'ﬁr-@rofc'ﬂﬁ-‘lﬁ ArPRepNFZ 1728

f

HoN- he- On Pro-cha- Bt a- Phe- NH2 55 129
75 Me- O H@'Iﬁllféle@wmﬂhaﬂﬁ@-EueaNHHe NH2
76 Bu-NH-CO-Phe-Om-Pro-cha-Trp-Phe-NH2
77 Ac-Thi-Orn-Pro-cha-Trp-Phe - NHZ
.78 Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH2
79 Ac-Phe-Om-Ala-cha-Trp-Phe-NH2
80 Ac Phe Om—Pro cha-Trp-Th1—NH2
81 | Ac-Phe-Om-Aze-cha-Pof-Phe-NH2
82 Ac-Phe-Orn(Ac)-Pro-cha-Trp-Phe-NH2
83 Ac-Phe-Orn-Aze-cha-Trp-Phe-NH2
84 Ac-Phe-Trp-Pro-cha-Trp-Phe-NH2
85 Ph-NH-CO-Phe-Orn-Pro-cha-Trp-Phe-NH2
86 Bu-O-CO-Phe-Om-Pro-cha-Trp-Phe-NH2
87 .| Ac-Phe-Lys-Pro-cha-Trp-Phe-NH2
88 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH2
89 Ac-Phe-Gln-Pro-cha-Trp-Phe-NH2
90 Ac-Phe-Ser-Pro-cha-Trp-Phe-NH2
91 Ac-Phe-Glu-Pro-cha-Trp-Phe-NH2
92 Ac-Phe-Om-Pip-cha-Trp-Phe-NH2

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




130 (-CO CH2- NH CO- ) - Phe- Om Pro- cha- Bt a- Phe- NH2 132

Ac- Phe- Or n- Pro- hch- Tr p- Phe- OH 133

(- CO CH2- CH2- CO-) - Phe- Om Pr o- cha- Bt a- Phe- NH2 134

t Bu- CO- Phe- Om Pr o- cha- Bt a- Phe- NH2 135

Ac- Lys- Phe- Om Aze-cha- Bt a- Phe4 NH2 136

Ac- d y- Phe- Ot Aze- cha- Bt a- Phe- NH2 137
94 Ac- Ar|dcPie-mPigehehig- BisNHAe- NH2 138

Ae—Hi{s—Phe—Or-r—Aze—eha—Bta—Phe—NH2 139
95 Ac- SaPopE-BniAzcda EE &Pes-NEOWE. N 140
196 Ac- GUicH3hsoDOphe-Bee Achian B a-PleNTe 141
_ Ac-Ddb-Phe-Qrn- Aze-cha-Bta-Phe-NHP? 142
99 FH2C|Ao B LQmmimrda PRt NHRhe- NH2 143

AC-Pi QL Q=T = = _
100 ¢ pr g‘clg\ﬁHﬁB%u%-:%‘ii@%;Poﬁeciﬁaﬂ Tr p- Phe- NH2 149
101 Ac- PHékcte-0inga &)t zeRha- BRGERNNE1 50

Ao PHA AralCLID_ _CH2Y _Drn.ch

a\%2 LI}

102 s | Acp-BR-Rse P Bhe-Nble- N2 152

103 AC- Al O PR T PiPre-end 'Pﬁfe"’}qﬁlﬁ:e WFe 199
A(‘-Cit-CPhe- Th&ze-cqlg Bta-Phe-NH2 154

104 Ac- G y’&cFIHE /@grPrx&czha EtpaPIBH“dHB’he NH2 155

Ab' A\ | UL llc NIHG—
105 0c. @ yAcﬁﬁ‘é %%SE%ZW* eNBhe- N2 157

106 Ac- A yPﬁmm%Ah@B@@%emphe NHZ 158
Ac Hi S Dha Orn-Azp.- {"ha Bt a-Phe-NH?2 1590

107 pc - Ryl ferithe: s Agebahm-RaeaNBRe- NH2 160

T3 Ww—tﬁ——
108 PO e Cha R 162

109 Ac- Mi|Ache-GneRrbche-BtraPRNHRH? 163
A AEE O Dy~ W] o N ,\vff I\u_
10" " 'AcfPHé-dr'n-‘Prb‘-‘h‘c:h-‘i‘x‘ﬁ-Phe-NHZP

111 Ac-Phe-Om-Pro-cha-Trp-Phg-NH2
112 Ac-Phe-Bta-Aze-cha-Bta-Phe-NH2
113 Ac-Phe-Trp-Pro-cha-Bta-Phe-NH2
115 [Ac-Phe-Om Pip-chaTrp-Phe-OH
116 Ac-Phe-Orn-Tic-cha-Trp-Phe-OH
117 Ac-Phe-Om-Ser-cha-Trp-Phe-OH
118 Ac-Phe-Om-Pro-chg-Trp-Phe-OH
119 Ac-Phe-Eec-Pro-cha-Bta—Phe-NH2
120 Ac-Phe-Nle-Pro-cha-Bta-Phe-NH2
121~ Ac-Phe-Har-Pro-cha-Bta-Phe-NH2
122 Ac-Phe-Arg-Pro-cha-Bta-Phe-NH2
123 Ac-Phe-Cys(Acm)-Pro-cha-Bta-Phe-NH2
124 Ac-Phe-Mpa-Pro-cha-Bta-Phe-NH2
125 Ac-Eby-Om-Pro-cha-Bta-Phe-NH2
126 Ac-Phg-Om-Pro-cha-Bta-Phe-NH2
127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH2

128 H2N-CO-Phe-Orn-Pro-cha-Bta-Phe-NH2




164 Ac- Mry- Om Pro-hl e-Pff-Phe-NH2 165
Ac- NMF- Or n- Pro- cha- Bt a- Phe-NH2 56 166
Ac- O f - Om Pr o- cha- Bt a- Phe- NH2 167
Ac-OF f - Om Pro- hl e- Bt a- Phe- NH2 168

Ac- Om Phe- Omt Aze- cha- Bt a- Phe-sSH2 169
Ac-Pff-Orn-Pro-cha-Bta-Phe-NH2 170

129Ac- Pf

fMG@—QDEPH&#@nBir&C%B{d\P& NIHZl

AP
130p¢- png

N O e o Riepe B N2

132Ac- Ph
Ac-Ph

EAAPBe- Bﬁpr[Bllféhﬁtr?-‘PBEl@}NW 208
=Arg-Pro hle-MT-Phe-NH2 209

133A¢- Ph

(= QSPtCH%rﬁHmCéJ -)BherOph&rogeim-BriRhe-NH2

Ac=Ph
134A PhE

qu Ehéjomlpm %hg'gﬁ'ei}’ﬁﬁa 212

135Ac- Ph

FAVaY Dh

oA CLys-Ber-Ohi- Az 8t a-IaehbRPH2 213

Dah Aze r-hg Bt-a Ph 214

136 ¢ ph

AGEE - RO A zesha-BiaePhRH2 215

137AC-Ph
Ac- Ph

e 0) Z10
‘f‘éogg‘gg- DO Rz e 12 57

138Ac- Ph

A EHs-EheeOmiszeRtha-Fra@hppEH2 218

AL;' | nd B
139 5¢- Ph

A S T D S EN e PR 5

LJ.\I

220

140Ac- Ph

141ac- ph @cp@ab BheOshAzeeha- -Piretherbi2 223

A &=Gif-Pro snaz Bt -BlAcpHRH2 221

Phe- NH2_ __222

R S e S T
143Ac- Ph e'\d:Phe—GmﬁE@hHroBﬂa-Pbd’m

148 Ac-Phe-N(nBu)-CH2-CO-Pro-cha-Trp-Phe-NH2
149 Ac-Phe-Om-Pro-hle-Bta-Phe-NH2

150 Ac-Phe-Arg(CH2-CH2)-Pro-cha-Bta-Phe-NH2
151 Ac-Ala-Phe-Ormn-Aze-cha-Bta-Phe-NH2

152 Ac-Arg-Phe-Omn-Aze-cha-Bta-Phe-NH2

153 Ac-Cit-Phe-Orn-Aze-cha-Bta-Phe-NH2 |

154 TAc-Gly-Phe-Orn-Aze-cha-Bia-Phe-NH2

155 Ac-Gly-Phe-Om-Aze-chg-Bta-Phe-NH2

156 Ac-Gly-Phe-Omn-Aze-hch-Bta-Phe-NH2

157 Ac-Gly-Thi-Om-Aze-cha-Bta-Phe-NH2

158 Ac-His-Phe-Om-Aze-cha-Bta-Phe-NH2

159 Ac-Hyp-Phe-Orn-Aze-cha-Bta-Phe-NH2

160 Ac-Lys-Phe-Om-Aze-cha-Bta-Phe-NH2

161 Ac-Mff-Om-Pro-cha-Bta-Phe-NH2

162 Ac-Mff-Orn-Pro-hie-Bta-Phe-NH2

163 Ac-Mff-Om-Pro-hle-Mcf-Mff-NH2

164 Ac-Mmy-Orn-Pro-hle-Pff-Phe-NH2

165 Ac-NMF-Om-Pro-cha-Bta-Phe-NH2




226 Ac- Phe- Ff a- Pro- hl e- Bt a- Phe-
Ac- Phe- G23- Pr o- cha- Bt a- Phe- NH2
Ac- Phe- Guf - Pr o- cha- Bt a- Phe- NH2
Ac- Phe- Har - Aze- cha- Bt a- Phe- NH2
Ac- Phe- Hi s- Pro-cha- Bt a- Phe- NH3
Ac- Phe- L22- Pr o- cha- Bt a- Phe- NH2
166Ac- PhiA @D &-CimeRroivha BraPRANHEH?

Rha_ NL?

NH2 227
228
229
230
231
57 232

233
234

TN 0= ST At o8 T e

235

ﬂ’n("h\/ hle-Pff-Phe-

163AC - P 0 FRYORDAL LA BRI 230

Ac Dhlo.
169 Ac- PhACRAf-Qa-PeorghaBia- IFDWeNIrIﬁélz

238

T A

2720
4o v

240

241
242 Ac-Phe- Qx

171 Ac- P PG Pebareliaf PORID -
Phe- N
206_ cha- |Eﬁ°aP}}§h’élal‘3‘lQ'Ch?ESa -Mee-ISHR- Om Hse- cha- Bt a- P

244 c]-m - ] R epBGan e
207 %Orn-‘)SﬂvggpIjﬁllshg(E DFafeP he- NH2

NH2 245

_246

G R SE e Bt ﬂs{.gmﬂ?

Pro-c

LJQ

213 Ac Phe_ -Dab- Aze cha-Bta-Phe-NH2
214 " | Ac-Phe-Dab-Aze-hle-Bta-Phe-NH2
215 Ac-Phe-Dab-Pro-cha-Bta-Phe-NH2
216 Ac-Phe-Dap-Pro-cha-Bta-Phe-NH2
217 Ac-Phe-Ech-Pro-cha-Bta-Phe-NH2
1218 | Ac-Phe-Eep-Pro-cha-Bta-Phe-NH2
[219 " [Ac-Phe-Fen-Aze-cha-Bta-Phe-NID
220 Ac-Phe-Fen-Pro-cha-Bta-Phe-NH2
22] Ac-Phe-Fco-Pro-cha-Bta-Phe-NH2
222 Ac-Phe-Fco-Pro-cha-Bta-Phe-NH2
223 Ac-Phe-Fcp-Aze-cha-Bta-Phe-NH2
224 Ac-Phe-Ffa-Aze-cha—Bta-Phe-NHZ
225 Ac-Phe-Ffa-Pro-cha-Bta-Phe-NH2
226 Ac-Phe-Ffa-Pro-hle-Bta-Phe-NH2
227 Ac-Phe-G23-Pro-cha-Bta-Phe-NH2
228 Ac-Phe-Guf-Pro-cha-Bta-Phe-NH2
229 Ac-Phe-Har-Aze-cha-Bta-Phe-NH2
230 Ac-Phe-His-Pro-cha-Bta-Phe-NH2
231 Ac-Phe;L22-Pro-cha—Bta-Phe-NH2




254 Ac- Phe-O n-Pro-cha-Bta-Mf-NH2 255
Ac- Phe-Om Pro-cha-Bta- M f-NH2 256
Ac- Phe- Omt Pr o- cha- Bt a- NH- CH( CH2CH) - CH2- Ph
Ac- Phe- Om Pr o- Cha- Bt a- NH- NBn- CO- NH2 258
Ac- Phe- Or n- Pr o- cha- Bt a- Opa- Nig2 259
Ac- Phe-Orn-Pro-cha-Bta-Pcf-NH2 260

232Ac- Ph a‘\@ha-gm—Pcd}aha%m-MNflm-lz 261

NER 262

257

e PRERCHIE PR BRI PRl 263

234Ac- Phea OnhPoar-Ab Oz PRENE 58 204

_Ac-Phe- Onx Pra-ct h- Faa- Phe- NH? 265
235Ac- Ph &@@@@m—@hbcmmm NH@ 266
236/'\C I"Il QC_”

Ac- Phie 268

237Ac- th@m@om-abechd\Bm% N2 269

Ac~Phie- Om-Pro-hl e- 6F\W Phe-NH2 270

B8pc. phACHhEPB-HPer BePheNilRe 271

ORI

mneFram-ﬁlzbctm-asamm WHE 274

270

1 J

276

207
-Orn- Drn hle-BRta- an NH? 278

279

faWaVal

£0U

6- fa?'rg?w‘ “NER 281

245 Ac- PhlgsccPhePDor-Hy e hBtRIE PheNaD

246 Ac-Phe-Om-NMA-cha-Bta-Phe-NH2
247 Ac-Phe-Orn-NMS-cha-Bta-Phe-NH2
248 Ac-Phe-Om-Pro-cha-1Ni-Phe-NH2
249 Ac-Phe-Orn-Pro-cha-Bta-1Ni-NH2
250 _ Ac-Phe;Om’-P_ro-cha—Bta-'Bhf-NH2_
1251 Ac-Phe-Omn-Pro-cha-Bta-Dff-NH2
252 Ac-Phe-Omn-Pro-cha-Bta-Eaa-NH?2
253 Ac-Phe-Om-Pro-cha-Bta-L19
254 Ac-Phe-Om-Pro-cha-Bta-Mcf-NH2
255 Ac-Phe-Om-Pro-cha-Bta-Mff-NH2
256 Ac-Phe-Om-Pro-cha-Bta-NH-CH(CH20H)-CH2-Ph
257 Ac-Phe-Orn-Pro-Cha-Bta-NH-NBn-CO-NH2
258 Ac-Phe-Orn-Pro-cha-Bta-Opa-NH2
259 Ac-Phe-Orn-Pro-cha-Bta-Pcf-NH2
260 Ac-Phe-Orn-Pro-cha-Bta-Pmf-NH2
261 Ac-Phe-Om-Pro-cha-Bta-Thi-NH2
262 Ac-Phe-Orn-Pro-cha-Otf-Phe-NH2
263 Ac-Phe-Om-Pro-ctb-Bta-Phe-NH2




282 Ac-Phe-Om Pro-hle-Bta-Tyr-NH2 283

Ac- Phe- Om Pr o- hl e- Df f - Phe- NH2
Ac- Phe- Or n- Pr o- hl e- Eaa- Phe- NH2
Ac- Phe- Omt Pr o- hl e- Egc- Phe- NH2
Ac- Phe- Omt Pr o- hi e- Egy- Phe- NH%8

284
285

286

287

Ac- Ph
264c- Ph

288
289

e- O n- Pro- hl e- Egz- Phe- NH2
LA oRheP#-RicecthERa-Pie-NYD

265/-\C- P
Ac- Phe

a2ao
P

291

PACBEEDR P o-ctwcfgfﬁgﬂg{z

Pro-h

266Ac- Ph

292

2073

aAtﬁ?htPOm RioeetbAPEf- FHeeN NP2

Ae—Phe
267 pc- Ph

—or

ﬁ“‘ﬁ#‘?ﬁ‘ﬁﬁﬂ*@d@'%ﬁ@%% 294

268Ac- Ph
: Ac- Ph

EA OPh208n- P}oemQCINl PRENND 290
b- (xn-Pro-hle-C& Phe- NH2 59 296

269A¢c- Ph

A CHhPOM- HtOehlaGFWPHbe-NI-Q 297

. /‘\L |"| e
270 . phE

AT Ploibe Bah s

{271Ac- Ph

l\r\ Ph

299
PA ©Phe-BH0Phl e -Btd-2 i asrhH2
On-Pro-hle-Pff_ Mnyw-NH2

272pc. ph

300
301

e‘\b%qapax-ﬁw%mpﬁﬂa-ﬁ&&ﬁm

eAé-’Phé”an B oehl Ea K S

{273AC-Ph
Ac- Ph

302
-On-P e- NH2

274Ac- Ph

304
eA@thOmHtod}lér Bfta-eh&}NIHﬂZ

Ac—Ph
215 ¢ ph

306
e

305
R Chop B PR P AT

308

276Ac- Ph

- - On-Ser-cha-Bt a- Phe- NH?
277 pc- Se ﬁAqaﬁ@e-@m-B@éﬂ@—B@-&saNme- NH2

S09

207
A EOPhd2081- PRt EBar- ERENNDZ S

278 Ac-Phe-Om-Pro-hle-Bta-Pcf-NH2
279 Ac-Phe-Om-Pro-hle-Bta-Pff-NH2 '
280 Ac-Phe-Orn-Pro-hle-Bta-Phe-NH2
281 Ac-Phe-Om-Pro-hle-Bta-phe-OH

- [282 | Ac-Phe-Om-Pro-hle-Bta-Tyr-NH2 .
283 Ac-Phe-Orn-Pro-hle-DFf-Phe-NE2
284 Ac-Phe-Om-Pro-hle-Eaa-Phe-NH2
285 _ Ac-Phe-Ormn-Pro-hle-Egc-Phe-NH2
286 Ac-Phe-Om-Pro-hle-Egy-Phe-NH2
287 Ac-Phe-Om-Pro-hle-Egz-Phe-NH2
288 Ac-Phe-Om-Pro-hle-Mcf-2Ni-NH2
289 Ac-Phe-Orn-Pro-hle-Mcf-Cha-NH2
290 Ac-Phe-Orn-Pro-hle-Mcf-Pff-NH2
291 Ac-Phe-Ormn-Pro-hle-Mcf-Phe-NH2
292 Ac-Phe-Om-Pro-hle-Mff-Phe-NH2
263 Ac-Phe-Omn-Pro-hle-Mmy-Phe-NHZ
294 Ac-Phe-Om-Pro-hle-Ocf-Phe-NH2
295 Ac-Phe-Orm-Pro-hle-Off-Phe-NH2




312 Ac-Thi - Om Pro-cha-Bt a- Phe-NH2 313
Ac-Thi -Om Pro-cha-Bta-Thi -NM 314.

Ac- Thr - Phe- Or n- Aze- cha- Bt a- Phe- NH2 316
CH3CH2CO Phe- Or n- Pro- cha- Bt a- Phe- NH2 320
FAc- Phe- Fi b- Aze- cha- Bt a- Phe- B2 321

FAc- Phe- O Aze- cha- Bt a- Phe- NH2 322

297 Lo AR SN -NH2 339

298 Fhu- Rhg- FH@(B%CPrSJh@e- Eﬁ@h@hﬂﬂ\w 540
Eid-Phe-QnPro-cha-Bta-Phe- NH? 345

291 @ yAPrie@m-loe glecPgERe-dlhe- N2 346

NP T - =
300 o ﬁ“"r%ewﬁrlgb zﬂelet-)@@ighi eﬁ%m 349
301 Hoo- Hike- Rhﬂ@inyPthhE-m-fP-fHQ'HZNHZ 350

AR - PHL (T Py the PHelPHel QNS BU - 15911 .
H Phg-Ct-Pro-hl e-Bta-Phe-NH2 | The |inear pepti des

305 knowr AfCrfﬁQOé’rpﬁﬂeonfd’ht: NHkh as Fi nch et al.|1999

Jourt 1t f-Str ¥ 19653914, V\Dng
306 et al ‘;1‘(:1%’539(b é’% E‘p%’géﬁ% 3, US 4 692 511, WS
307 5, 663 Atdhe-OMPO0EOFI PR NID 927 11858, WO 927 12168, WO
92/ 21361 D 04/07518 WD 04/07815 WD 95/ 25957, WO

=~ —-

308 96/ 0désd heindp-ooudta-PheriHAD 99/ 13899 are i n|general

ST gnifi, T TSt of C%a—co'npmedto
309 cycli écggftg)tclb% V\g a}{reggfégscn bed in WD 99/ (00406

310 (e. g, AAeSer-Pheqmme-léha}quBheWar al,
12 B TR SRR e A Ac-
313 Phe- [|lA¢SFHPOIn PhAch-BaAGINH2 The 1n terms of

ant a-c oni i de
314 gescr ﬁﬁ@a“TPﬁe‘\%‘@gFﬁgﬂ'@@ -ReesNERe sequence

316 Ve~ P CHBDCPRIBmR: a\]a%m 50007085 M

O

(meadured with the cel e perOX| dase r ¢l ease

320 gssay, ch{Hinembmne -EiANBla-PHerNKDNt r ast
[321  [FAc-Phe-Om-Azc-cha-Bia-Phe NIL2

322 FAc-Phe-Orn-Pro-cha-Bta-Phe-NH2

324 Faz-Orn-Pro-cha-Bta-Phe-NH2

329 Fbn-Phe-Cit-Pro-hle-Bta-Phe-NH2

339 Fhu-Phe-Om-Pro-cha-Bta-Phe-NH2
11340 Fid-Phe-Orn-Pro-cha-Bta-Phe-NH2

345 H-Gly-Phe-Om-Pro-cha-Bta-Phe-NH2

346 H-Nip-Phe-Cit-Pro-hle-Bta-Phe-NH2

348 Hoo-Phe-Cit-Pro-hle-Pff-Phe-NH2

349 Hoo-Phe-Om-Hyp-hle-Pff-Phe-NH2

350 Hoo-Phe-Om-Pro-hle-Bta-Phe-NH2

351 Hoo-Phe-Ormn-Pro-hle-Mcf-Phe-NH2

352 Hoo-Phe-Om-Pro-hle-P{f-Phe-NH2




thereto, the conparable cyclic peptide
Ac- Phe-[Lys-Pro-cha-Trp-arg] (also from WO 99/ 00406)
has an 1C50 of 0.012 M In WD 99/00406 it is mentioned
that the decreased structural flexibility of the
cyclic peptide leads to the décrease, i.e. an
nproyenent of the 1C50. This is reflected in the
|39Hevel¥Bﬁﬁmﬂthﬂbme%ﬂ@PheN%ﬁnlng | east flexibl ¢ -

T b tors—tHke—Ac=—Phe-—{tys—Pro—cha—Fp—arg—and

Ac- Phe-[Orn-Pro-cha-Trp-Arg]. Thus, the inventors
intentionally departed fromthe understanding of the
prior art regarding at |east one aspect of the
present i nvention and accordi ngly provide a new cl ass

Th.% ng %ﬁqmp mg;ch can, be used as C5aR ant agoni st s.
STHERBLLS kP RO LM die RIS @l 968 25 &inchieé k. i1P8Y Jqurmab of Medicinical
Cheﬂﬁﬁltyl 4 Q9@Blﬂ9ﬂeWVér%Wamb99 I%Eiza%@@i“éé 3 695‘?}’1' R 5,663,148,

whi ch do not have a posi'tive

| WO&%%@ l)%@é?ﬁ/ldﬁ%“é%éﬂ@é& PEOWAI20861, WPI947078)8, AY@IPH07815, WO
95/ 05 LW E 46%6%29 aWdﬂ‘%/@ého%%Qi AR5 89/19%0 (?C a4t rl% géhePA1R 1gmf¥:antly worse

char ge. I'C50 value 15 detefm ne
antageiets P%ﬁéﬁ ccaseeasd fokwyhlic n@@iﬁesTwmcmap&gsbxamedxn V€O 90100406 (e.g. Ac-

PheEE%‘gItsrlo-cﬁ‘f %a.r;l ”A%ﬁx%(q ng'%h:) Tml%;gP gfhe Eﬂ)ixéPro cha-Trp-Arg], Ac-

PhedeﬁpEfgwﬂ%Tabéog]dl T inoterrhhiio$ antag@ridticosctivin nidseaafverltear peptide

desc*?%ed" eW@ogl c&"%gch %?lg‘l ©t ?ngﬁéges%ff%%ﬁé' ?6%%&8’5”&@8%?‘6?% of 0.085

uM t(meatshneé mth\ﬂhﬂttlhﬂardﬂyd]ﬂ;ﬂﬁthdaﬁ@rdld%@e hishgliwig Hubah PMNS) In contrast -
[ able obi c., substitution of _an ali phat

terdl oo BROP Bam et Eho e e B glabR drom WO 99100406
has ﬁmwﬁmlz mgmmn%@%@ﬁ%@mf&%@ thaP@R R ed ARRRIME Rexibility
ofﬂ&egtyre ? g gunds accordln to this invention,

Sl Sopfige bt eoPRdptravee ea A mBOEmeRs i i Kobe Thisgs reflected in
the dd'veloﬁrb&&mfeyéﬂc 2@gRahiag ldasefédible tYinhibitdrsQfie! AL- P‘He-ﬁ§§ ‘?Yo cha—Trp-

§ﬁ %gPE f |on of ~ at least 1430 nM Exanple

arg] ap; 9‘%%ﬁené WpFY- resul ts from measurenent s wth

sel ected peptides according to the present invention
Th u5|n% a nethod for determ nating C5aR agonistic
* Thus, the pventers inteptiqnglys departed, @Oﬁb%d@ﬁerétaaé@e ofl itegpriop atttregarding at

 leastPsrRSRPdct |oﬂYl§:n& eSdht EReRRin ﬁ@ﬂcoﬂgl?%%&té ﬁgw ac?agé 143 'i:gmpounds

to the est concentration used
Wh‘%ﬁé%%ﬂ‘sef‘ﬁ%g 2R apfagamists. f ol | owi ng conpounds i n
accordance with the present invention are exanples for
peptides in accordance with the present invention
The prepenh inyertiqp descrihes é&gdlm ﬁtSStlmHmHRX i Chi{dHepti@orhintdtic C5aR antagonists

havu%;%égg g@g nég\{r}b# L oL gP%S"N} ITCt c%‘%'gq._-,ﬁréde[' @yﬁlologlcal pH values

(pH V-Iﬁpar;dl’m ~Wiigh @hex}nmd‘l'l-aﬂilﬁ} %CQTH(ETS QroCEbaryTeI PositiR]charge. The ICs, value is
deter’x“éﬁne% Wit Oﬂnpﬁona? assay {Igohllz) 8;7’ ThAéCAr%%?xylthoxms In: Dodds, A.W., Sim, R.B.

(Eds.), Complement: A Practical Approach. Oxford, pp. 135-163). The compounds according to

this invention can therefore be used as C5aR antagonists, especially under physiological

conditions.



[On Pro-cha-Trp-Ne], H Phe-[OmPro-cha-Trp-N €],
H Phe-[ Om Ser-cha-Trp-N e], Ac- Phe-
[ Omt Pro-cha- Tr p- Eaf], Ac-Phe- O n-Pro-cha- Tr p- Phe- NH2,
" Ac- Phe- Or n- Pr o- cha- Bt a- Phe- NH2,
Ac- Ebw Or n- Pr o- cha- Tr p- Phe- Nig2i
Ac- Phe- Or n- cha- cha- Bt a- Phe- NH2, Ac- Phe- Ar g- Pr o- cha-
The Jongpoehds- aNHErdmg(lo fetiie ifvemtidnl g @htiarlibe Rhd heding Rkt a suitable hydrophobic
ﬁze cha- Tr p- Ehe NH2, Ac- Phe-
SUbS%"‘BOFP? ancaﬁlg alt}cp a’iQH@nf\IPIrZ eteroaromatic kind can replace the C- termmal argmme _
of CHR- tibdingpaptides. cha- Bt a- Phe- NH2,
Ac- Phe- Orn- Pro- hl e- Bt a- Phe- NH2,
Ac- Phe- Ar g( CH2- CH2) - Pr o- cha- Bt a- Phe- NH2. For a
Anottlett RhtuRdofhel Wiipsuhs &bsdigpaR tﬁi@ﬁﬁ"@éﬁﬂbt? r@s?%gallgtb? the R%ptides and

devel opnent of a pharnmacophore nod onpou
peptidamimetics, dfriheraysenra offegenistig petiviey inm q¢6ulac pxjay Whie,a dangentration of

at le%’t‘ 4456 GMCERampIe ﬁb%ﬁ@s %S Lvag lpcf? xg%pgpfe%flwaﬁorﬁ CRLRGE D ents with

y NMe-al ani ne and
selected; pegtidessapperdinguto; fbnsv)eserﬂfheverr&@ulusmgga p&pﬁtodofes dwenrmwtmg C5aR

agonﬂﬁ@la&ﬁ@tﬁjeswb{)@io%l% Ligg Hr\gﬁcﬁind%g&%}{dw%tt ﬁeepg?_splb rﬁlﬁ‘ﬁ’flgn 085 ot show

C5aR antagoni st
any agopistiescartivity jup tappahightst k:hﬁidentrlitﬁm 3¢t SWithit 1he rpré3kntt iR€ention the

side c a| ns_of cha, and Phe thyl . .
follogmgu&gﬁ:%gg% | 1tnsaccor ance w1 Exﬂgaenlt \éenB?n &E’et?v%{—nlp&‘se (tj{)]&@)tldes in
accordanagesithr t130prejent theﬁxim{ W&Rh dre puftahnthinisas HOCHYCHDH),-C=N-O-

Ch R R Tl BhG o e o aharc A REoIeY A Bhe-[Om-
Hyp-ciepTpetia], 1-PhMEBIaPo 6B Qr=PRE), AMPEQTDA-B-dha-135-PAM) Ac-Lys-Phe-

[Om: %ﬁl?aﬁ) %;WH %%E’e ?hnﬁh’tgl {;@{J&m(}ﬂ@%& Sohgl(bgﬁalsgqr@hq-@gaNle] Ac-Phe-

[OmPrEcid TIESR] ASPREVE- Pia»edlﬁsp‘rg Flheftghztp F%g@@ﬁﬁ%@ﬂﬁ@ \Phe-NH,,
i tional

ACE&Q’E@% tra-tc}z% hlgp g{; -![\T}:'Ie,-rr 2 eg(gm-cha cha-Bta-Phe-NH,, Ac-Phe-Arg-Pro-cha-

Trp-Phe-N1S A PReFDAr- piba;haﬂ'rpp Pﬁé}k}ﬁn A SHEIdALA R ORI Be-NH,, Ac-Phe-
Trp- Ilrf g%%o a nunber of Deptl des “and pept i dom netics,

e YHanwhieh-OsPiprohaBiaiPpe- %eAcﬁ@p&mﬁWe-Bta-Phe
NH,, ACtHh¥ Arp@H,-C BB ca- ﬂxaalpheEﬁﬁ@C' al iy the foll owing
pepti des show not ewort hy bitory activity: -
Ac- Phe-[ Om Pr o- cha- Trp Phe] ,

‘For a'%aﬁ@d; ?rga%sa"bf_ﬂi_l?&b o%a%ﬁgvelopghent ¢fa pp}Emecophore model

of thaccoppeupdocFRhs- [E}TB-PTCF-FhaF’ba)}ArgACthe amino acids Phe, Trp and Arg were
re'pla%g_eda[h.eg:a[]aaﬁn{ (F))Fg(hgl gg%}a%l%f/éy]me-almﬁng and cha was replaced by D-alanine
(singlacsubtigatio@s) Pho rashising ppptideajvere analysed with a functional assay with regard

- - Pro-c ) . .
to b T ‘{“g% B Bt B aé&ﬁ% M ACETBRe Y ORRPrpich -t fRazppapent that the
substiﬁhd)h of Ae Rlinénd| £3id Kide cBdids df Pr;a8d, and Phe by methyl groups results in a
d],%%ofn tPo a-Trp-P "Ac- Phe- | - Pr o- cha-
PTOHOHP?:? 2FY Of AE l‘ﬁﬁ’e V@lp%s hig . TR qontrast to that the activity of the

bhikthac- K
antagTr Y gm%@qﬁg?_ﬁa W%ﬂ% z.con g%rgi?l@ rt%) _%'9 g{n@xt& Bfthe molecule having

Pro r?i&@cpﬁ &y PrAar(eq s 20 pMFImg}pa:ed to 25 nM) The substitution of Ala for Arg

also l&'%'t‘%g %}'Deélntq"y &a%%s %O[ngl 5 Ifés%) _C§1g\ M)Rv he s'nevertheless
less pronounced than for the substitution of Trp and Phe.



Hyp( 000H2OCH2CH2 OCH2CH2OCH3) - cha- Tr p- Phe] , Ac- Phe-[ Om
Hy p( CONHCH2 COH( OH) CH2OH) - cha- Tr p- Phe]
Phenyl propi onyl -[ On Pro-cha-Trp-N e], Ac-
Phe- Om Pr o- hl e- Bt a- Phe- NH2,
Ac- Phe- Ar g( CH2- CH2) - Pr o- cha- BRa- Phe- NH2. The oral
absorption of peptides is influenced by a variety of
Additiau! csnbstlltutioes at te, pelphdlfr @& PtﬂF[d)m—lRptdﬂﬁp'hpr@] byd similar compounds
Neverth e or
lead {98 eer %r B%ﬁ“ te ‘g RSP %‘?’f‘mef‘ﬁs ré?ﬁ‘étfvﬁbp ‘%ﬂéﬁﬁl Yreisingly, have
note\amﬁlya ggtfg\hf]i&d (éxaxd'p&\/ﬁ lpOEEpeﬁfaﬂ[y ﬁl‘éalfdllgWLrlgt ){)eﬁtﬁw’st Qﬁwetnoteworthy
our C i cal_Sciences :
inbitaty, 333 AP PP - B4 ARBISHOBY Lo meehayTag-Phe], Ac-Phe-
[Omdhs @hpTiPPaf],S Adhe- (028 Pes-CHETHp- Eér? t hR-PAB- [@ﬁﬁmaaaLTrbpra] Ac-
gh a_nonol ayer_of Cg'pt epithelial cells .
Phe'@ﬁ%zo Gha-TelNlg), (AsBhgpi IpeProchardgrMas. 180Fher drrep-cbt- Trp-Nval,
Ac-PREAORLY-AAA F1aE e cot- 08y [P Zha ?!'%) Eaf], he ééazc %‘Hg’?o -cha-Trp-

accordln to the |nvent|on whi ch can be us

Ebd]g fraBlisni o ro-shashrpaEasd; @mlfhec[é}mf’yo thaePrpare, AR-Phe-[Om-Pro-cha-
Trp-36, ”R@bhé fhh- IQU Rhi- - hMﬁ*hQQB?@PFo ﬁxﬂbﬁjﬁ'ﬁl«g]th tA%nPh%f[O{n Pro-cha-

C-termnal argini ha
Trp- W@l Phe- [ Ofys- W;lef{@rﬂ' Pp}-ﬂtae]'rpﬁ‘db] a sur pAlcsﬁhn{ijn Rérgdha-Trp-Phe],

Hod?ﬁgcfi-’ié 'élﬂa‘ C9FH@4?§§¥'§‘8T 0Sen§! ﬁﬁe d to the bad , pp.rom.

T ty he ch ant agoni st
HYP(E@@WWG&ﬁHzO‘@H;)N?@]Trp'Hhe] hi gh per meabi | ity A&Phe-[Om-

o PRGSO R4 SRy By, RN SHSR8 8 %R e e

Phe-QrmaPioyhlevBltd-PheaMHj, [Az kR e - £x@i QK+, )- BroRyhemaeheNHwhi ch
: shows an AB permsabi ity of 31.1x10 cms in this test
by Lennenmas. It is also within the present invention

. The bfaatabsdqmoanoteﬁmﬁbmmﬂuemdqgnpmsl@ GICRaBtofd NRe ket MfArge, and
t.i on hav duced groups at Xl and/or

[ ese inve IO,
hydrd SRR NEERRICS, MR YOI o PPl ey b, Piadigeq s prioi. In
- geneifalI peptifdsOAte ﬁ@géﬁ@édefo B&eUBbdri dr¥l bailabIRy | (Bluft0! &€ tal. 01998f Journal of
' P gh re able to have strong interactions
Pharffceiigh ST B u O SAe ATDr N Gy beesf patem edhe oral Sbsorpion s the
. measEfeﬁﬂ:Hﬁélt thY ABSSGmesHI $hddgh @rnﬁ‘ono[}{(é’rr d:f)@(xt eéﬂﬁ’xteﬁal cells (e.g. CaCo2 or
car boxani_do, et her urea, carbama

TC-73 (gerplal15 o Géruierio, 199 aeareml i Pharsyacy apl Fhamaselogy 49T629-38) The

compduidd A&ReHiSE ¥ Be qa%n%m\bﬁbﬁ | 3n DG WLEH" Qd Qﬁta@n]\sts show a
ositions at X1 and/or X4, and both one and seve

signifgantlydncieased AFopermienbility durctoethe |hm@roghqbuqosxbsumam bfthe C-terminal
' argmlr{ét ng%ﬂe X 308 stf&é' phdl Car%)oﬁxﬁ Bassgvﬁén%smgly high

groups are the attachments o eS|
permeabdlity enf H}ﬂkﬂl@ gmﬁ:mmparaamr e drad pel'rhlf»‘&lbplt}eSsé|0t52x10*‘5 of the charged

B N W T MO T ——

ranget oloteha) meesmtnbf bﬂﬂd?nmlbﬁvaﬂabﬁ sdvhpohhdld. tAn ekarfle Obr kS orally well
avallabnpcompoung s 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 solu.bi'lity.’
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



addi ti onal nodifications. Such nodifications are known
to the one skilled in the art and include, for
exanpl e, the introduction of the previously nmentioned
solubility inproving groups. That this 1is an
efficient nmethod and, respectévely, |eads to highly
active antagonists MA|| be denonstraded by the

are: thydroxii krio, crebepsammislo, ¢theravrser @babmtwabinncewaqulnﬂedLMO guanidino, .

pyn&ﬁnpé?wkq/l ]1'h§ Bg\é‘ﬁséﬁ %Q&CDEQ%# s@‘lcﬁ&e q1/%troduge HI‘P sxﬁan%aég(l and/or
X4, a'?’-nédPQﬁb |°F1¢ tayd ofvegal %6f the HE&?&SsdiuHilﬁtgrmcr@mmg) grodips -2anVibe Ciﬂtroduced

Exaﬁlﬂg\s’s\s 24} éﬁegg rB%u%PQI% %/g'ilg%rﬁ y npti tF gPead yé.;(ate residues and

ethytepd igbyeblis! i ¢ groups as shown for conpound 4, the
solubility is increased from 22% (conpound 28) to 84%
(conpound 4). This is even true although conmpound 4 is
Thereire, thhairepest. m%mﬁanlasp¢c$a11ye51§dm&d1dte§1§&pttd'l@aﬁ@rﬁkl%tfi%nﬁm&’ﬁc C5aR
m%ggtldOﬁ]ﬂgthS ccording to the_ present _invention
antagorists, € SPLRRLY AR IPHBDPESIR iffvartiasy the salybibiey efovhieh isdmproved by

additi ) niddiiRhdiondP$ h rSedifitatiend 26 Mhowd # thbsnef QileQVth B SOIR include,
ternéngse set forth the neaning of IS to be use

for exgmplenihg intFadnetionsyt the Hevipysbismantionag ecﬂtﬂmbw imprpving groups. That this
is arPeffitieftth@hod ms ?es%ﬁ\é’&h@ay,qg:fdsﬁgh ngcﬁv@%t 'E]\ L\ DS demonstraded
detail. Although these terns occasl 0 aﬁ
YﬂFé?B?W@ae¥%mak§ definitions, the neaning of the vari ous
terns S not necessarily Ilnited thereto. The term
“conprises" nmeans, in preferred. enbodinents, that the

In a@é%@@tmemlﬁzﬁﬂ cethpaind feshows g solititityusdesel, uknqlueddg @{EPES buffer
i i t yt ed”
25t S A1 Tt S A o
2 wihghdhasparadditional @l groupgromyppredrto aompmmdftm dhowd ak6lubility of 13%. By
Q roup of a
addlﬁfﬁ/}é)?egﬁognﬂg% deg+;£h§:18{ %@&psf‘aﬁ sg}éwﬂ for tol%g};)ou?%gp}g%s&o %)1?191116 fncreased
fromgd% a(@mpogmdolﬁ:) toB4%t (compound |4 CTHieH cvorl trgé alibugh compound 4 is-not

eIf/ epsel v is/fare . referred to
Chalré[é[abst | % S’Zﬁ't sr%%rredsun {Fstfff?ﬁ%‘hgn Relﬂﬂcgfné’&ﬁ?‘@ "l‘céo‘idgig togfg present
~ investidnsddspite thein hydrophvdic dhlictet) SLOPBEMvARIdTRI MM ER&Er-Ruble form.

the atomis not exceeded, and that the 64
substitution results in a stable conpound. By the

In the fidiRinidgSon@rteds draveet ifordl @e ﬁféaﬁhgaﬁwﬂlcﬁ & BYRYiked BF %Qodunents of
an be generated. Carbon groups are preferab

the pﬁegfntﬁavggg?ﬂ, in pRrticuianthase Waishers @éfoﬂhé:\gtﬁsrt mtra@rmdstadrAltho{gh these
term$ WRS btdasibh S refdedPioChe tatlitohe ke hRalifg Jrnds Waﬂb’l‘?sl be¥ms is not

any combination from the group consisting of
namﬁ?ﬂbgwypdﬂw“ﬁexyl mer capt o, al kyl, al kenyl, al kynyl,
al koxy, al kylthio, alkylsulfinyl, cycloalkyl
heterocyclyl, aryl, arylalkyl, arylalkoxy heteroaryl
The tgpry | Wnsr}‘ﬁm@@eh n ptetfqrteldm’oodmm;sl, thathiht respeive tstrydtyural element is

1ndu9¥?§§gpghhkﬁne%%o?&muaﬁkQP am noal kyl , car boxami do,

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 grodp 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



acyl, oxazolyl oxyacyl, carboxyl, carbamate,

trial kylsilyl, sul phonyl, sulfone am de and sul furyl.

Each substituent itself can be substituted further by

one or several further substituents. This applies

particularly to al kyl, cycl ogdkyl, heterocyclyl, aryl,

heteroaryl and aryl oxy. Furthernore any definitions
substitetiorf esitlts iherseble @p‘ﬂioynchlBg(xht cuisstihsibh bfiend Bydrddea atefigna carbonyl

eferred enbo nts of the . -
group s n b i s ol R T AR BT T oe A g moietes

) con”pr|S| ng. fromone to ten carbon atonms or a nobno- or

T T S L R ———
gr@pSdonsifihg SFonylakskydndikdxkl, ﬂﬁ&c@w duknyhm(ehEr Rkya)1Kilkoxy, alkylthio,
| ydes bot h -branched and unbranched: al gr oups.

alkylﬂﬂé?ﬂn%&ﬁ‘u%‘(ﬁ IBFterRys Y A a diviadk! f%fbﬂagﬁ‘?éy,th?teé@éghlt aryloxy, halogen,
tnﬂusl%hkéﬁm Qﬁﬂﬁﬂfrmﬂéﬁzp ol hRd, a2REr AMak eﬂnﬂ&éiw %a%o%ﬂidy -C(O)H,

avi romone to six carbon atons and branc

acyl, gﬁwbg oN¥asyh gatbpuyh ¢athaseate, eriddkylsilyd squlrbanydt n&fsnamelde and sulfuryl.

Each%f)gtit&éﬁ't %élr B’f Eé @ﬁgsﬁgnedl furtﬁgrow' gn? Gr U{é@ glhqb%tuents. This
term "al ky nprises any analogs can e

apphpwaru@@@tyhteralkyimmcmhcbl materagyclyk amd, hn‘terbzh'gl zprd&ﬁ'j'lnx'y. Furthermore

cal ket X e term"al koxy" or

mWT#Qbﬁ?P? ?f&h¥ﬂ gpsgﬁgagn%gg&glnﬁ$0up which is |inked
by an oxygen or sulfur aton1 "Al kanoyl " refers to an

| Kyl oup. whi ch bonyl grou
The Bl ety W PesRresa PRl o e Hisn oieBianmin o senrted
ahphaxic tdd&capcempriing Mt@mtonene M daltdnCatems @r diehjo\/la-t bV @8lyunsaturated
rou as defiped above

ahphstb% ﬁ%%%‘iar% ORED Rt B, LS brelR Eafborsaioms andcnt least one
doubteyahﬁﬁﬁialk)blongrmrlﬁrrﬁl"ﬁkﬂf' Qfoﬁfde@@othﬂ&ﬁﬁdh@dlhﬁ thor&rh:BécEalkyl groups.

oA e b A B R e DR LU 8L

group&&fabmg fiho ke to'EhEcdr&frmtoxﬁf yhd' brﬁﬁé}ﬁﬂ Slkyl Broaps ﬁm}@cﬁ'cﬂﬁ‘ Biree to six
t he resent inventi oﬂtssht 0 .an arommtic ?r oup

of havi
carbon alamspart agigulagy peiersado frshoyld e sipgersiond thef thetem aalllsbfl comprises
any ah&1b8Y WhitlP cai be pu idpediher BEAcCbMBiraNn RImIBNtRe prefix “alk” or “alkyl”.
‘ substltuents 65 Each of the above defined groups
"al kyl"™, "cycloal kyl", and "aryl" conprise the

F e RC1He Werm Malk natafky R \’ .
% Bgenat ed der?’\%zt [ veIs;,t ﬁng)'é Yatn%rtls?g %]}g %Q}bsg\elglr]af linked by an

oxygﬁapro@léfnr atowrsAlkaney! hegforg tnan diyldsewy which éslimksdpyiaserbonyl group
(C=ANY halogen radi cal as defined in the follow ng. The
term "hal 0" refers, in a preferred enbodi nent of the
. present invention, to a hal-ogen radical selected from
The t];allrrrgocfry?ll?%l?cgf’" ?%t%{sbﬁxga%g:gmd)ogprﬁjenlt 89 e pﬁersgr]:t%vreggonl? ?cl) Re gglcgycpd%rivatives
of an alkyl group as defined above, which is optionally unsaturated and/or substituted. Saturated

cyéloalkyl groups are preferred, particularly those having from three to eight carbon atoms.

Particularly preferred are cycloalkyl groups having three to six carbon atoms.

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

substituents.



bronmp. The term "heteroaryl” refers, in an enbodi nent
of the present invention, to a stable 5- to 8-
menbered, preferably 5- or 6-nenbered nonocyclic or 8-
to 11-nenbered bicyclic aromatic heterocyclic

radi cal, whereby each heterocgg&l e may consi st of both
carbon atons and from1l to 4 heteroatons sel ected

Eaghy efnthe aboye definadogroumst Taligyl'6f"cpiloaliog & randoayydeRompfiek the respective
hal i C elinkd b at om of

B A CEAENCLE TRl Ul BT o o
hal@gegsaétpms i Theehrlogenateh dedieatived chraprise ey Yaldgaslirsdt S a8 ®fined in the

ﬂﬂ$ﬁ&lexanple furanyl, thienyl, pyrrolyl, oxazolyl,
t |§2olyl, inidazonI, pyrazolyl, isoxazolyl,
oxadiazolyl triazolyl tetrazolyl, thiadiazolyl,

ricin in I r|n1d|n I razin
Thélo% ha%&%/ gﬁergJ ¥[h?ii BTE%ITC% egg-;loﬁ %@fﬁ%%/ Lﬁvgﬁtﬁ/n to a halogen radical

Seldo&ﬂzmid_‘ﬂlfﬁiﬁb)d,,Chldr@dﬁaﬁbylmd B@BZPM&H%%OAaYcJ PS are ﬂllloro chloro and
b benzt hi azol yl , benzoxazol yl, purinyl, qUIno I ZzIn
T%8i nol i nyl,~ isoquinolinyl, cinnolinyl, phthala2|nyl

qui nazol i nyl, qui noxal i nyl, naphthridinyl pteridinyl

car bazol yl , acrldlnyl phenaZInyI phenothlaZInyI and

The,icaR o hetstiopryl” refese in @ﬁrﬁmbﬁélfmnb@&eymsenefnecmgom  astable 5- to §-

merﬁB@&ﬂ'ﬁ&@ﬁabl@fS td?% BE!EF&Q& rﬂ&ﬂ&e}{)&u Pg. L& 1? Vgltil%ycgf aromatic

8- nenbered, prefera menber ed
hetegocyelic xﬂmpﬁenbgrp@deagh d;g/tgﬂopgclhmaxe cawist bf toth cabbrczabmy\hmpﬁiom 1to4

hetdd®orhEsefict turated but
AT omat 6. éagf:orﬁﬁ{gt eﬁ&;ec% ¢ EtlnléconS| @ Qe %f“?‘fl %ﬂ’ﬁ&ﬁ‘e heterocycle
mayshedinked hyl agy atomlof ttlue Acle etefar:w iOﬂfBblS etheaire dvithia ihd ﬁf@sent invention

|tr and sulfur
preB R RO B0 B s AL BRI iagols, tiazoly,
imidgiadlyly pyramlplt $sov<alzoa'1,sbﬂzhh&osaﬂr tAdz01vE . teBEﬁflﬁr rtEigdlazolyl pyridinyl,

Pyﬂ?%{l: 33§¥ﬂ1 1?1}/1r gr Cal1 m\é%t h )81 ﬂ% yprmgl,: qg%ag)r']l benzothienyl, -

indagglyl 2 brizimyidazobsy amiﬂndzdnyu bepizpezb181, NphrinyI0GRHBLILAM! + quinolinyl,

1soqLﬁéﬁxFW {x]lg(l)llm%t PI&F%%%I‘P ,ltgtulngﬁglaylganyl o ,errlaapzhlthr:'l){ilmyl -pteridinyl,

carb’azxﬂylazttyldr@t mhapymﬂnymenomﬁtzr@hmmeumam |
hexahydr opyri m di nyl, hexahydropyridazi nyl, 2,5-
di oxo- hexahydr o- pyr|n1d|n 4-yl ,

The 2¢tfir 'theexarypliyPatfets fir 4r b’rhbodlment of the present invention, to a stable 5- to 8-

ro-pyrimdin-4-yl,
menﬁaeg:)édﬁ)rsééaaq%gg d}ﬁ)ﬁdpﬁn?ﬁ?"?q mp@pc,ychp 918 8- to 11-membered bicyclic heterocyclic

radu‘&l @kﬁhhoifﬁ MeP&thes sdhardeey | turated, b
_t et rahydr opyr i morthn-Sa- ae] ut 1s not aromatic. Each heterocycle

consbqtqﬁf wlg@oqtcyps anfl from hita4 |hnt§rp}tomslsele¢ted tomxthel group consisting of
| I
mtro%er?—toﬁtl aJZHOIﬁ@d%lFaﬁ%é he e}OC(y&le [g d’g i§e ?aked by any atom of the cycle, which

1
1 SO an
resultsyincestaiile @truWIre ?rﬁemqtd)h’ﬁ&croﬁ)&hc Vikienld Withih @feFresent invention include,

R L e T T N ——
thlord@‘phcvilrlyl opgamyle tlflb;ﬁytrh@l 9@91‘&@191”3' ﬁdolE’@l’ &%ﬁ(ﬁm&/le tetr a/dropyranyl
tetra]gyd;é)t }rrrﬁg)ﬁs {tgtéz%hgg%ﬂggyg hexahydropynmldy nylgrhgga%ydrlogyr?dazmyl 2,5-
dioxo-hexahydro-pyrimidin-4-yl, 2,6- -dioxo-piperidin-4-yl, 2-oxo-hexahydro-pyrimidin-4-yl,
2,6-dioxo-hexahyd;o-pyrimidin-4-y1, 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.



Each aryl or heteroaryl conpound also includes its
partially or fully hydrogenated derivatives. For
exanpl e, quinolinyl may al so include
decahydr oqui nol i nyl and tetrahydroqui nolinyl.

Napht hyl may al so i ncl ude the&shydrogenated derivatives
such as tetrahydronaphthyl. Wthin the present

i nvention by the terns nitrogen or "N' and "sul fur"

" S oxi di ze der| |ye Qf nitro i K .
Wheff RS tornnéss KIEOC%HH Sq’ﬁ Gh¢ (0’ areetse It‘?gﬁgﬁeﬂ ?é%tg other expressions
and temhs, dreboanttfinhiens fiye dtretien Iai;ﬁid:af;l@f Fos eﬁimp’rlﬁ,y 2B tBfers to a phenyl or

or. TFA- s are included. Radicals
nqmﬂg%gggpgﬂvﬂg?aﬁﬁﬁqugmup %Fpé , and tetra-radicals.
Because of this it is possible that the neaning of

varjous ter slightly changes. For exanple, a
Each aryl. or heterparyl compopnd Iég 11!!(.‘6!11 5)”5 partially gy iﬁgl%}p}gﬁﬂp@aﬁgd denvatlves

For 'eRdr@fl¥,P 4&RSnyl emgy a‘lsfocﬂ%)hﬁfe) deéﬂ}’dr@ﬁfu%lﬂxgl V}ﬂﬁcgtral?ydro uinolinyl.
specifies the limts of a range suc e. m
Naph_’thxl &Hay' alSﬁélmhlsdeaheyhxdm@g@tpd d¢nivatives such &, teurahyérona.phﬂzyl 3,
4 and 5. In other words, any range that is defined by
' two integers conprises both the two integers defining
Withingthg pr¢sattigvestion g thieferms t"hitrogent obraw andt"sglémr" or “S” any oxidized
nve
deriV GRS Hae) i Bhfonl 105 iody oL OERAR AU B bRy Sufihes and he
quatmm;bﬁgndsof ahscbmqamsrogmamddﬂ@lnm TBAisalgs &rbinchals® at omi c
nunber but different mass nunbers. For exanpl e,
tritiumand deuteriumare isotopes of hydrogen.
Radi¢aksaemp|be sarfyarf noaobati-, itmomnpe&aamcalsl Bzcausg oEttdfd islgossible that the

Ihe ferm e accessi bl e conforper” neans | .
meamnrﬁlocor?f' 8‘?‘Sn€ % ﬁ%{‘%@ E Phetamply, Iasg“’iﬂﬁq‘gﬂi ‘l‘?s%l'ﬁl?ﬂtasaprowl s
inevi@Blyknang r’mbpdemd'ow.gab(m}Ez)3ije | owest energy

conformation. In connection therewith, e. g., a Mnte

Carlo or systenmatic conformational search using M\,
Any WhlingowhicigeEifikothe ¢infiis@If dFa@® sueHPAsCE|NtSdnd N1 BEIAL Bhy integer

deli. h Va Model 7.0,
from Wre Idi gg?{,ﬁ\/\?r f#t aq%]ger \é:rrgg(ﬂqyerg(gg)thgt is defined by two integers
compliést vt thewo $bgeRed TR g sﬁaﬂmxmﬂ.ﬁ of € dbfili€on S@d"ari?ﬁnteger comprised

sed. 67 Amno acids are well-known to the ones
lnsméﬁyﬁ$ed_ln the art and defined by the fact that a

nmol ecul e -conprises both an anmino and a carboxylic

acid group. Both natural and unnatural am no acids
The prosgntjaventign elso ermprisesall inotopas of dtems efithie descahédengouods, Isotopes

are at¥h§ %%}{g BleehGE alhyc Auftd é%%} &’i‘f‘fegﬁt n&@g Sumggrg fF%r %xbarr}éle Sritium and

a-L-am ho-acl ds are use
deutespmcird isetdpdsrof ipdregaie Eanthples .fgr. ca:bohn;qndimp Iaa:rié(’:) 13 Comtif®C.
the L-and the D-foamare neant. A natural am no acid
is an L-amno acid selected fromthe group gl ycine,
The tbmw Cémeegeticalyl ®oessidie, conformer” means any conformer of a compound 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
MMEFF 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.



val i ne, al ani ne, phenyl al ani ne, tyrosine, tryptophane,
aspartic acid, asparagine, glutamc acid, glutamne,
cysteine, nethionine, arginine, |ysine, proline,
serine, threonine and histidine. An unnatural am no
acid is a non proteinogenic agyno acid, which

i ncludes, but is not limted to, D-amno acids,

Amkloaicidy b.re&l?ﬂl]f-llﬁxoa\ml tdshe $HREBLIAGA MAhE it 88 defined by the fact that-a molecule
q} ubstituted am no acids and _dehydro anino

°°mé’&s%§s ABIN ARG AyearbRxatie geid seup- @Q%Wakmﬂhm@hmal amino acids
can be Stidabht. PxOAPIREARL - L1 £ YR &

C-ternus. &E%n [im ?{l:n exanpl esc ar e%r%]ﬂéﬁpégfﬁﬁ/agw é')nrunofmms more
preferablycou enigo-agiduqye tuseds An rase ap surens acid syt Ispebifzezliid emyre detail (e:g.
"tryPS A% dth A& 195, gn}ogrgsére and. the conversion of the

am no group to am ureas, hloureas t hi oam des,

sul f onam des, phosphorlc aci d am des, bori ¢ aC|d

r ne arls npou nd Wh o .

A BRI ol WLy L AR LS B IRSHNIAN MO Sl ot
Vahm;@/l%mmeNphdnetaﬂamne tﬁannalmtdpﬁaﬁeefaeﬁahﬁﬂadl@ @par@glhd) Qlutamic acid,

Furt her nor e, am no acids can al so . be
gl“‘%{éﬂf’g’v ARl ot arfg%efyalﬂa.m%hner ferige.depias pryldustidine.
amno acid is an amno acid, the side chain of which
Ani Ferlvatlzgﬂ one or several times, this kind of
YERIUAL pne ACHHS @ 1O PIRAFINQEERISARIRG Acifl| Which ingludess B is not limited to,
D- aﬂnﬁfoead’tls AN-pIk el 8Hin6 CactR! h¥abi Sfihb Ofdidef atahcﬁs@)'sﬁit%teg N@hiBo acids and
cih£P¥ be made I n partlcular where the I de chain bears
€ fHEPIAG S group. A preferred functlonal group is,
for exanple, an am no group, a carboxy group, a thio
roup or. an al cohol group. Am no ac¢id anal ogues are
A’"‘%Bnaﬁ Wuirayatives; as crmpomndsiwiieh aesihiorem iagindycide bl auedifying the N
and/bh€-téHub)! qu@Mlt&EgQ%Pl@MreQﬁ@&b‘th% Rl R e &ftﬁﬂ? %ro\(m W& .Da.lts esters,
can mmc lTmting exanp es are
acylpysaidsey hydrxamis aqid ereamidess and the onversipmaf é:aa,mmo group to amides,
urea@ GiioeY, b AERIes, %ﬁff %epyésgﬁdncnﬁzdoﬁrﬁiﬂ q%)?ic ac a.’rmdes or alkyl

phosphorlc aci d’ an1 or oni
amingg | Rarty of gemmpounds z«ﬁtiﬂalzeetpit frow raottificttiony of moorad:lds:atahe C and/or N-

n I a | ew S
termeHS?t <I:agxra?§(§9€e' &féﬁ%&{; g%%ﬁnr?oBﬁc&é g.trués Frﬂgﬁéermoa e&fgxrrh §fl|d§/ can also be
dem@phede@th@onde vhdingrdf 4 depmtﬂzedﬂfamﬂ‘tol'm’ud\lﬁlaﬁyam&n&mﬁ& th&gMe chain of

whlc\ﬁof’skc}?ngg%gri osr’xg éré(/ergphﬂlef at?%agg gr%agét?zaﬁén% ?ﬁopﬁgjtly ﬁgemﬁcally

indicatedriptegs Aaprefep-hé dg/ﬂuahwuoﬁ@f tl'ﬁ-sfdeld:ﬁﬁlﬁ-niﬂy&iéyha'ﬂb @mpdcular where the
phenyl al ani ne,

- side %halﬂ l%gea;uo P Eué‘ﬁé‘lf% %ﬂc}t{;}ZA gregweartgmiﬂ,?@ﬁlygrap%rﬁ, rf@r example, an amino

groug- cdaktix® gpdup Ny thed] gedupedr an kbR ighsup. hi st i di ne,
trypt ophane, hono-phenyl al ani ne, ﬁbnn-tyrosine,

hono- hi sti di ne, hono- tryptophane 1- naphtyl al ani ne,

Amiro BAP RhMb@led At Eompouhli, Wétﬂe@ﬂk RSm %}1{32 a?ﬂi% abl@lar@ﬂiiagg the amino

benzothlenylalanlne furyl al ani ne,
and/of, GarRowy LreLim %Oﬁ@émnymhmhs@ohnmb |thma Zﬂon 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).



Car boxylic acid, 2-am noi ndane-2-carboxylic acid,
bi phenyl 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 acids, which conprise hydrophobic
al kyl -, cycl oal kyl -, heterocygglyl, aryl or heteroaryl
groups. Non-limting exanples are | eucine, isoleucine,
Aropti¢ amino agidsrayé amnaoi acils whitlosorigrise Riry tor (ﬁbtﬁﬁ)ary‘l?gﬁiuﬁé on-limiting

ei_ne(L.Lr st ei t Bu thionine, prolin
exa&%ﬂl)%}% t &P Er)ylaé# R(‘gu o B?JW,EF le, héﬁg}o&qjel}eﬁ@lalamne 4-fluoro-
phen:y;la:lhmhcexyn czhlc&ﬂ-lphﬁlyldl‘aﬁﬁ{e()peBIchlorcablﬂﬂ!ﬁ'yﬁﬁmnl 4-chloro-phenylalanine,
twoga?hﬁét ani ne ht yl al ani ne, thleny1alan|ne
*h hﬁ{’% st ?@‘m% -PlRaNipasingn hﬁr@o tyPfigs, hogiopkibtidine, homo-

trypp]pbmt gyll giaylﬁlt!ymﬁmng et xbitPhRAikkE al af‘ﬂﬁ@)g%alaaﬁnﬁ 3-thienylalanine,

net h hepyl al ani ne, 4-nethyl en

benT%}Hf)"@Sl/% ‘EFE E'Fﬁﬁléﬁp?\e Wbll%iﬁé%yl P&W@ﬁ/@@e tetrahydroisochinoline-2-
Cartbiox§N€ la6iaenydrsih . | i

gbr?lcg corres pondlal%gﬁﬁ - ?P%l%rr%mno%@gnﬁa&%ﬁ]‘g%g dighedihfinine and
corrgipgrdpg Papndyf- W@C@har act eristics of an amino acid

unit are those binding characteristics shown by the

respective amno acid during the interaction with a
Hydgappeigiasino mldeam eninBi asidsgivddh camyrise tlyésphotie alkyl-, cycloalkyl-,

heteﬁﬁ?ﬁfl, %{'}Jtl 36rr] ! esup)cs;fGﬁIo bl obog elégzgtle }ngglglgb:s%lgucme valine,

phermlaéarpmeottmonne,ohlsqniam |aj'aehﬁs eylstéxﬁsi{ﬂ’@), QfyStein P¥neionine, proline,
trypféﬁhin% e(flg En norv?lmgh %}j}gg‘t{ﬂ %cﬁ))lh%y agegfqenggcngéeﬂgl alanine, 1-

aracteri S 1TtS O
naphfylelapisg, Mapdinylalamnesz-aﬁﬂmyﬁdl‘anmd b-taxehﬁslmh@rbeaéoﬂuenylalanme allyl

teract| artne feraply. a blologlcal recept or
R SR et AR B R

phenymaminec aI mfnosycm;ﬁeaylalﬁaﬂnta he . c}'?’dH)Héleam gleykzl.trmz gl Igc?&ﬁ%exylglycme, .

octab iR Bl i s Se iR Dasal bminastss

mnde spr ead ones |n terms of nost preferred
am no acids wth

Th b g %l%ns t he, respectlve
e Biolgy if? inding, teFistics raneggamgw@ld wk arsxthese rbindingrcldracteristics
showh 3athd fsdydctige &H&o%ﬁ:xd@!ﬁnné‘@ﬂeﬁﬁteﬁa‘éhﬂn &R afb%éa?ﬂxo?éule Biological

I gdro en bond acceptor, Wwhereas t proton
moleglles, aye; especialiy golschlen gxerting aykiplogien fwctdmd Mooﬂmum egamples of

such ®ed16ficat afdl_AES by LihYor 4 ceptors via
their side cha|ﬁgmﬁﬁhe%ﬁﬂgﬁanﬁ%g%g%§x§?yptophane can
establish both hydrophobic interactions via the

GroupB b ihiBNGhish HBmE @ iRide t&g gloﬂ{ rJP{)mgxag ggigg&ensncs of an amino acid,

c-lt-interactions via the ar
are dafipRd; asograiupsy wmdinecamredtabbshgwnma méeptqae)rtlmy@tmghmeg Pheferably a

biolo ﬁﬁvx%ﬁ oraorr%/gxrc])? lcal L rr‘%cégggngép%leg% gﬁcrathnﬁgqqq&@mréunxlar to the
. amine gtidhitsel§ FFohyim’satehﬁ)&)j of sJuEli efoad it @Nsreferred B tﬁk@inﬁgédi@ilderatlon those

ceptors VI t hei r al kyl and/or cycl oal kyl side
which e TR Wi Ghimjead et 5 siat @ Siogfoprefsmas ntesactinns af orespective

aminaatids wlill:itblcﬂbgi@al Rédep@rsOFof BRI enLHBLt S8R &F %tc%moh§pgroup of an

o npor t anﬁml nteracti ons. .
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 m-m-interactions via the aromatic groups.

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



If a group or a unit, which is to mmc or imtate the
bi ol ogi cal binding characteristics of an amno acid
or shall exhibit this characteristic, is capable of
establishing at | east one of the above- nentioned
interactions of the respectivg9am no acid, then this
group or unit can mimc its biological blndlng
groth 4ryatohexyl sdanirg. andsnogleednd eﬁe I 1?1 prifciplN glsﬁzﬂilxls@ Byc\tﬁ’oﬁﬁbb‘i@ ﬁlteractlons
ete nd respective
it BoloBlcht 80ty WU Al B0k By s BE b oRgy the complee side
chaidenf iaw aminpesidpfout diso pardiof kisheide ERRH r@ﬁbliﬂlriﬁlﬁgﬁaxﬁﬁnteractlons
compounds, parts of nol ecules, radicals or chem ca
groups as recited in the respective group, can each

If algroyyr ess& mhitawhidR s YRiMRSer rﬁﬁta%sﬂlg H"&B k4l lﬁﬂﬁnegt ?{a%ctenstlcs of an

L indi vi i hdependent | y" refers to
amipg,agt ?fhsg‘ ?\%X‘B’F HI%F*@WE%&'B%H% erabls ofresiabilishingl atdemt e of the above-

mentiesdd) ifda@onsl @F Ghd *Pé%?c;dtlg% gﬁlﬁﬁg S%gﬁ eér?;/@'lspgroﬁ% onI R Jhe mimic its

n "i ndi vi_dual
b“ﬂﬂyﬁﬂé’%Hﬁ%%%@%%ﬁ?“ﬁepet|t|ons and dlscloses t hat any
of the nentioned substituents can exhibit the
descri bed arrangenent, whereby the arrangenent for
As wsedphesgipsini sanaeationswithdee idefinivipol us] thy ngiupls,Sthe term “and respective

ri vt 1 ac oL ;alf
de i/d'ﬂQbé’ﬂhgxlé@f’ ¥fepsrt%§ﬁé]f fag: élfdr}'?a ﬁ 5 0 gg}ﬁz dxg%iﬁg]tqopu)@]ﬁr@dss groups of

sel ection of one or severa
compeunds, paeta of atdlscuigist hilieals e chanjeal gbuishs rB(Ex&SQﬁ”the respectlve group,

cml&gy%@%gﬁgrgpg&“kgg substituents described for th

i ndi v conpoun&s according to the invention, in
particular for the generic structures, are also
As RRP «ald.of phe, generic rnulas with the
> corf#é%“%‘%ﬁe%’% dyighalty and & dePffndﬁ%‘I 'iTiaTsda thedfagtghatithe two or more
substitypmnts arreyltlo&daraer‘de &Slghk&ie& baesbdd, m&ﬁ@re‘sﬁkcﬁ@@fyﬁﬁéﬁ& Tt;he wording

“ e di cal s .havi ng a nol ecul ar wel
ind FR TR Rer R ot i RneGsa o ensaoe e bages that any
¢ Y
0 thbenmemdjslfoﬁtanﬁm cazhemwta{h WeSdHYRd lafraf}Rin
for etaalescoop f or tgle égl Vledlja| casearg%x enﬂ Wﬂhfeﬁ%% &Qangemem
hpie (i gl dpdiid SR Gdiyidyally presqat and 4% not:fded by the
seleo@oﬂ of or&ror@&t’eﬁal ©0fHel other Siistifichiske O H

It is generally within the scope of the present invention that the substituents described for the
individual compounds according to the invention, in particular for the generic structures, are also
applicable to all of the generic formulas with the corresponding substituents, if not 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

o) o)
I I

*fﬁ*ﬁ*ﬁ*ﬁ H

O=(n:=o
\IW\I‘



N%/ N\P NO-1 Wb010 VO1 WO_ RRRRRR OO00 -10
-WO-10 -10 10 WO 1-Y RR RR RR wherein Ris, for
each substitution, individually and i ndependently a
residue with a nol ecular weight of approximtely
1-300. Preferably, Ris a radpcal selected fromthe
group conprising H, alkyl, substituted al kyl,

or motecomplekynits Bkebst i t ut ed cycl oal kyl , cycl oal kyl al kyl
substituted cycl oal kyl al kyl, heterocyclyl,
substituted heterocyclyl, heterocyclylal kyl,

i®uted heterocycl g al kyl, arylg sgnstltuted

ryl al kyl, Rsub§huluted arykalkﬁi/ het er oaryl ,

Pyl s substituted
alkgi _1\Qgst| ted yhyfélkoxyalkyl,

0 .
Qf I t ut ed alkoxy I aryl oxyal , substituted
oxyalkyl sul f hy ryIaIkyI substituted
sul f hy ryIaIkyI hydroxyalkyl ‘substituted

dr oxylal kyl , car x subst tutetharboxyalkyl,
@& igoal k I%k%/ ut ed oal kyl ,
[ pei doal igoal kyl ,
Rituted, anlnoalkyh guanldlnoalkyi and substltuted
guani di noal kyl . Spacers are preferably selected from
the group conprising O/N/N VO W 10 RR RR wherein

whemRin B if)rfef @efcﬂt%hbfsuﬁltfoﬂdinﬁﬂ'hdtﬁﬁil afd ﬁﬂeﬁén@@ﬁtbh& ré3{dab Rvith a molecular
'nggb rising H, alkyl, substituted yl al kyl ,

PPEYiIRRICly 1 08] Regferabiy (Rels 3pqiral|sg Fte‘éﬁfﬁms‘%&q“t? Gewprising H,
alkyheglﬁ{sﬁﬁfew aly| -cybleRkyidesubsiifed| RBYcifalRAS é)lcyo%ll@ﬁatlk}il substituted

q can cause a histam ne rel ease (Jasani et
cyclqpélq}ga kyl, heterocyclyl, substituted heterocyclyl,  heterocyclylalkyl, substituted

heterocyclylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted
heteroaryl, heteroaryl alkyl,' substituted heteroarylalkyl, acyl, substituted acyl, alkoxyalkyl,
substituted alkoxyalkyl, aryloxyalkyl, substituted aryloxyalkyl, sulfhydrylalkyl, substituted
sulfthydrylalkyl, hydroxyalkyl, substituted hydfoxyalkyl, carboxyalkyl, substituted carboxyalkyl,
carboxamidoalkyl, substituted carboxamidoalkyl, carboxyhydrazinoalkyl, ureidoalkyl,
aminoalkyl, substituted aminoalkyl, guanidinoalkyl and substituted guanidinoalkyl.

| Spacers are preferably selected from the group comprising

o)

; Y
~ e
571 0-10 ‘7'9‘ \W;‘]O
RR

RR '

wherein R is preferably a radical selected from the group comprising H, alkyl, substituted alkyl,
arylalkyl, substituted arylalkyl, heteroarylalkyl and substituted heteroarylalkyl.

Peptides carrying a positive net charge, can cause a histamine release (Jasani et al. 1979
Biochemical Journal 181: 623-632). In particular subcutaneous administration and/or

implantation of subcutaneous depots is not possible with such compounds. In case of orally



Bi ochem cal Journal 181: 623-632). In particular
subcut aneous adm ni stration and/or inplantation of
subcut aneous depots .is not possible with such
conmpounds. In case of oral lyzyl adm nistered drugs
absorption of the drugs is particularly inportant. The
admuﬁh&@d @hige labibfrptlﬂﬁ&ffgﬁéjdrugp |xsﬁﬁ§‘éih&§a:ly3mﬁy%i=lﬁltl Yhd Bs6pti6H of charged
ec

o the ope of . unchar ge ul es under otherw se

molequ nllslltsaf‘l Y EBFRATT P othe on@@%@pcl@gge&molgg@g Yesler rpghergise identical
- conditidhi oVebad eCRIEM0S Murfiat o?%&ﬁ&ﬁﬁ%herﬂ%{% b8 %‘165 7623% Due to the

.m ssing net charge of the conmpounds according to
- missing ned shires phtBheqrRRPUnfearcardingaioghe prasentiphention itheyasealspssuitable for

‘_.Jmemgﬁglr@&ugs The conpounds according to the present

~invention can be used for the nanufacture of _

: ned!canents in particular for the nanlfacture of '
The . QAIED o) tion and/or af ment of o

e. | ono : n%c]%a é tt{)) Irlﬁe girgs\eégg elréven 10n cg? {0 CHT g htge ma.nufacture;- of
medichmehtoim gardicslen ers tﬂeemamjadturet bliémegfcﬁm&htﬁffoﬂ Rl Pvention and/or

| di sease Aut Qi mrune, di se , agute
weatolelt oA GhRERR BisedsH}. dnrRRL R BRI oY o Hiteben belon to the
groupscé’pmnmmhﬁﬂknmmtdryh&lmw‘l it6ingherKdisdases PAkitE [fR@matory diseases,
t hese .di re selected fromthe

e IO BURER Mg G ROt AU 106k 8y e RS embodiments

these ldispasss afr s&&&fﬂd&ﬁ'&ﬂ Qhe gfBUpt dkRISE bETRSRt0id SRKARS kystemic lupus
sthma, vasculitis, dermatonyositis,

erythe]%}e.??qdﬁm,tl 4P sa LQS15s RIOTHIFLSY pRPtic ﬁp@g& iafteme,| Bpeulitis, dermatomyositis,

inflaninfMtbrFMHREQREY JTOWR| iflsHRASEBD: PRARALANSy dec@sﬁng%EH)a pemphigus,
rave, glomerul onephritis, acute res |rator

myastgﬂgwa%.g&ﬁ%%wloe@h@w Arutgsesplratery inguifieicry, cerrﬁbralra@pplem cardiac
farci ) Q€ Sebibian b 0 d

8 arcz;nt | Ijhos 1holdlulallLyg n)émﬁglfgg;nte% %ﬁcf{&]s @M hoﬂé&ﬁ syndrome, burns,

mﬂamdxilaégégésgase* of tﬁ@ e%ey%;cg aRls- gayveglsgage related mijagulapdpgeneration, diabetic

retmo%:ﬁl'l}a‘l&@ RB& s Blo IS PRE A Bfkasdlisfels feunt8dil ; thE diabetes

ocal manifestations of sy sten1c I Sseases suc
of the ey bepimr ther V@Spglam&ahedhm@ttbs lung, tkhekxelyeys tthe liver, the
I
| gasmﬁﬁé%gai}sf;a@fﬁeea%?%é?&lg kin &jglogg{} FJ‘[{ éﬁs {é i racE10ry flifgases of the
vasculgiyrees, vaseditiskirteriosclayodiv rand ragetn uﬁyﬂd}secrfﬁhe ce‘nftxiahmiﬁhﬁrsystem All
ture e, vasc
s UHSE805R8 ey SHEREALEIY 805y B Wby, of mm
mﬂammautwwsdmton%d dhseatéseS@pdcttB/e% ohe@byl/tiy inflaimtatdy response of
vese SURLACS] o2 8 T B b et b g e o oup of

respectively, whereby the inflammtory response of
_ t hese di sease r.the cause or_a secondary
The PiesSR FPSRI9T B ABBHS a‘FR d° gwggdgaﬁtonﬁ % @ARticlAr plargpeeytical formulations,
which! edradrid 40 18 BHE &l $18S corhPodAS tdcEorif] W%Mﬁ@eﬂﬁéﬁ: Frequently

fornmul ati ons, which conprise at |east one of
thEW%Wdéda’écW%‘gd% @re igembingd nwith notherr pharmacdutically acceptable
| mgredFélﬂ%r fﬂa&ﬁkﬁt {oClshir¥ aﬁ‘:ifnlrp}’cﬁ/eﬁ %ﬂ?&gg e %Sroggygﬁrﬂsgmvgh%ﬁ life, release

pharmaceutical Ty accept
behavxor over time and the like. A variety of such appropnate formulations are known to the one

skxlled 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



ingredients, in order to ensure an inproved efficacy

i ke inproved transport, shelf-life, release behavior

over time and the like. A variety of such appropriate

formul ati ons are known to thepone skilled "in the

art. Ingredients of such formul ations are, anong
glycablhaomsteaner inddlyeeslt distearte FoPoral appIRAASE in PAHLUAR hard gelatine
Cas&q!bonatg, éaq%oaf, cal ci um phosphate, sodium_ _ )

PSR BSHAES, WaTapCc e Rlfagpacsutically gretig jingsediens gnedmined with calcium

carbabeptdtiemaidsghaleCatRaolir F&H ot RO IcERbRs Wpl?%g%qggally active

_ in.$rder to allow for a retarded release of t )
compounds are adpixeds ejey with oilsdpeanut oib ligwidmaraife. olike ojis &or the application
in aqR¥ARRbRECR Be pRarmAbH Al ‘ Ao N EEL O articular wi
o _qdi st ear a_(t)e. ?:gr or al ap%% fléggtg ?’Z gc?%ﬁ}pgarnta&c%%% (ﬁ'g’r %arucular WI-th_
“the gel aff’llﬁ‘émgcaps wfosepoaeris:used, cahensizthyldetiulose, methylcellulose,
hyd GEUELIGRISE Y. | ve.lngredient is..adnm xed, .t e

ydr BRI VsoBfbn K oA Bl Budnd, il Belgper producrs
of glylengjelaxidene andpsfitiys nbids phar nfoc e udxaapld y paBiokythylenestearate,

m xed, €. Q, ith qi.l s (peanut ojl,
hep R ol T ep By P tlsp ol o T cdbolesien  and
polyaxgetbplasesemitartel mmsooldaes. [Foa teeme pdse &2 |prasedation Bifferent additives may

' edi ents_can be i xed .in particular with :-the
be uspSRERAN Bxiilsnate E0Nal Frsipletngrosbrapese.

et hyl cel | ul ose, hydropropyl met hyl cel | ul ose, sodi um

al gi nate, pol yvinyl pyrrolidone, |ecithin, polynmer
Cem&%&a‘@?%dnsafe %Fiywy %rﬁ_ 18 @flgwdor pertipylan rputge p gistratfon. Examples
of rea3npf adpaliyaKyetdry E&ﬁﬁ&ﬁrﬁ@raﬂ:&ding to the present i v.ent(i)crn are oral,

b hept adecaet hyl enegxycet anol , pol yoxyet hyl'enesor bit
Su CWEBW SRTHCMN: IPRIFdho KRN Ware S898)i anth enhalativokdrainistration. The

compb@idsabrdibg RAREpREenP R eftiohahh 8P pil @'Q;km iLd
may be uséed. Rgspeect ive exarr%l gé@s%{tg t y?&gpul\égcseptable salts.
n- propyl - p- hydr oxybenzoate. -Certain formul ati ons are

The ibheRflod r@mfthérQllL?sltrlaQbey%fg%Eé {oCk ?oﬁlp%ﬁﬁ%rg and examples from

. aglkn'eni stration. Exanples f routes o stration
whichfurther adwaniagss. deaswesindembeditentpmesbatakémvent i on ar e
oral, subcutaneous, intravenous, topical,
. .intramuscular, rectal and inhalativ adm nistration.
Fig.1 Towsca hvtesmas indictingi thg infux lné nentesphils iimeemicction ®4th immune

as i.cal acceptaple salts.. The

compleR PR RS per i D RRER 4 o TR B pPBioPinqpicl cetsrield
upon adneinistrhtiavifiegmpoundrids campared aonhk @dministrationbi ta8 vEHIE1E ARke .

advant ages, features and enbodi nents may be taken.

Fig.1l shows a histogramindicating the influx of
Fig. 2n ehutwsopiiistbgrainrindiening @ Sadhdwed RedtfFpemle in &8 pR%sed as percentage of
neutrn;ﬁg's a(}ved&%?rl t oni tdl S _.expressed as average nunber ofp_

WRES FOFY 150 ABRY AdBRMsERIons pf jcgmgound A4 and of the: vehicle alone,
respe@igiyni strati on of conpound 149 conpared to the

adm nistration of the vehicle alone. Fig. 2 shows a

hi st ogram i ndi cati ng C5a-i nduced neutropenia in rats

expressed as percentage of neutrophils over tine upon

adm ni stration of conpound 149 and of the vehicle

al one,



respectively. 73 Exanples Exanple 1: Mterial and
‘met hods The material's and nethods as well as genera
procedures described in the follow ng were used in

the follow ng further exanples: Solvents: Al

solvents were used in the specified quality w thout

further purification. Acetonitrile (gradient grade,

aker); dichl oromethane (for synthesis, Merck
Exaé'ﬁ'&sgb) . "diethyl ether (for synthesis, Merck

Eurol ab); N, N-di net hyl f ormam de (LAB, Merck Eurol ab);
ExanfflOXan®iatdrddl afiimidigsdss. Al drich); nethanol (for

synt hesis, Merck Eurol ab). Water was dem neralised

using a demneralization system (MI1i-Q Pl.us, -

‘The Mtérlal ' E2§8 : i
e AP i o L BB R WP U HERER wsed in
the folpwingdprther ekamplesei senhof en, Ger many), Bachem |
' (Hei del berg, Germany), J.T. Baker (Phillipsburg,

USA), Lancaster (M hl hei m Main, Germany), Merck.
Solvelsr ol ab (Darnstadt, Gernmany), Neosystem (Strassburg,

France), Novabi ochem (Bad Soden, Germany, from 2003

Mer ck Bi osci ences, Darnstadt, Gernany) and Acros
All sol @ats| werBadediinithe spécsfiedi dualigrwillicahfirtherSairdnbtdnl ¢ GrbH,

Schwerte, Germany), Peptech (Canbridge, M\ USA),

Synt hetech (Al bany, OR, USA), Pharmacore (H gh Point,
AcetoN(li*ile_U@_@édéenAl’giis@e g.x Sﬂﬁhlceﬂ)@&]?chl&lgmetbﬁﬂé _(]cﬁﬂdsyﬂ_ﬁﬁQs,i Pebdk€ Eurolab);
et (Rrar s roMAER GO o DR o assios GAB, Merck: Eurolab):
dioxaft {fex syhihadis, P0aki dhi),Gadthad1 Vb Shesis MBRk EusdMpyEr Ci al |y

avai |l abl e, were prepared according to standard

protocol s. For exanple, Fnoc-cis- Hyp-OH was prepared

WatedOWas' RadedBedlndhSa ddbinEhlinhibh s FhGE o8- Pﬁg}t@hlé&&e)a' :
1982 Canadi an Journal of Chem stry 60: 976-980A]
Frnoc- Phe(4- STrt-am di no) - OH was synt hesi zed accordi ng

Reagdnfs: @ known protocol [Pearson et al. 1996 Journal of

: Medi ci nal Chem stry 39:1372-1382]. Side 74 <chain
nodi fied cysteine derivatives were prepared by

The RéK YJaQéd.tQ Qe plﬁ%e& Yok k‘ﬁ%gllew&ﬂgrﬁ%legﬁ/ l(BaJ;'l?elré,dég‘rmany), Sigma-
Aldrich-Fluka (Deisenhofen, Germany), Bachem (Heidelberg, Germany), J.T. Baker
(Phillipsburg, USA), Lancaster (Miithlheim/Main, Germany), Merck,. Eurolab (Darmstadt,
Germany), Neosystem (Strassburg, France), Novabiochem (Bad Soden, Germany, from 2003
Merck Biosciences, Darmstadt, Germany) and Acros (Geel, Befgium, distributor Fisher
Scientific GmbH, Schwerte, Germany), Peptech (Cambridge, MA, USA), Synthetech (Albany,
OR, USA), Pharmacore (High Point, NC, USA), Anaspec (San Jose, CA, USA) and used in the
specified quality without further purification.

Unnatural amino acids or carboxylic acids for N-terminal modification which were not
commercially available, were prepared according to standard protocols. For example, Fmoc-cis-
Hyp-OH was prepared by reacting h-cis-Hyp-OH with Fmoc OSu [Paquet et al. 1982 Canadian
Journal of Chemistry 60: 976-980A]. Fmoc-Phe(4-STrt-amidino)-OH was synthesized according
to a known protocol [Pearson et al. 1996 Journal of Medicinal Chemistry 39:1372-1382]. Side



If not indicated differently, concentrations are given
as percent by volune. RP-HPLC-MS anal yses: For a

nal yti c chromat ography a Hewl ett Packard series 1100
system (degasser Gl322A, q ernary punp GL311A, '
automatic sanple | oader GL313A, columm heater .G

chain J{éo]dﬁﬁ'd c‘&%rgilng %égv V%/sn\?grtg g:‘f{;%%dc%;é?ﬁ;tmn bt Pu e Ccl:ystexg %IQ Hith alkyl

halidespect r onet er) . The system was control | ed by "navi gat or
ver. 1,1 spl" software (Finnigan). Heliumwas used as
i mpact gas in the ion trap. For separation a

If not RididaBedatifferamtly, Wyrctantra?ibfs ard @6i2has p&cdnt by 15AmeEmM 5 m
C18, 300 Awith a pre-colum (Merck)) was used at 30C
and a flowof 0.3 mmin using a |linear gradient for

RP-HBLC-MBamdieogr ans (5-95 % B within 25 mn, |inear,
whereby A: 0.05 % TFA in water and B: 0.05 % TFA in
"CH3CN). WV detection was at X = 220 nm Retention

For a.tn'algﬁﬁ &E&hat@éﬁpﬂyn@ fietvRe iPRcKaREe sgﬁgé TR0 %%’s%n?r@tdé&s&r G1322A,

= mn 54 s) and are referring ection

quatemmtwn@é%l 1ép autopgtie sasmple fugderd@ bl 38, ﬁ@lumethﬂmrrﬁ 1316, variable
t
uUv de{Ucﬁ)‘P Gm4§5‘%£\/usegett) ltnéro\'r\]ntﬁ }_%le%l RS ﬁﬁ%‘%gﬂe‘r@ %?ln frap mass

between WV det ecti on mass detection O.
spectrg@eignadyre oﬁysttemewmssntsﬁieéthyo imavigatanaer.apprspk” sofwge (Finnigan). -
| Yy e r
et (085G, By HTE SRRl v
TP52t5) 29: 9550 mn9 Shumyj qu AD0 @. 9Bh %p'fé:éolumn\mﬂe&k))amﬂ uBed 4.308C and a

el &)giedt ms_. wer e mthe ... ,
flow ({f J g%xﬂ/ﬂighaﬁs%ﬁg lme gf%/dﬁcnt for aﬂ %roféa)togr%rﬁi 8) X% g HBh.m 25 min,
lmearnwherélb)omf 003% ’ﬁFA ulrlR’blGr atd BO@U!B PETPANATCHLEN). AS Betection was at A
_aaSpectroneter: r moFi.nni gan Surveyor wth PDA .

- 22030 didighop Sss K355 ipiyted e Agoail AR 9 mincy 1 min 54 9
and m@ratsﬁmcg t6 erbdtionan tHeass s;Es‘étroﬂnetret Zireidel tim& Bdtivedn 1§ﬁEthﬁﬁand uv
Zg}ﬂ;.izﬁ (’fﬁﬁen t he on tr%gi Excal i bur vers. 1.3 and
detection a'éag 2 betysery O deteciionaa naswetesion 21 min. The
accurédyr&&le(xﬁg); s@@&omaém%ta%grdxnibwm mal system (e.g.
1.9 mMn=1 mn 54 s). Preparatlve HPLC. Preparative

HPLC separati ons were done using Vdac R18-RP col ums

Anal})ééstlhy SxEﬁQ' (ﬁfItIlSL@/Mg tiz@re ée?f."ohﬂé‘ﬂ By u'?jgéti\éﬁ'})tf% plougég ZAREL gradient
from %361‘%‘5193@ arﬁ'srmwg 0 % QoA Hmwte@mbe a@ 0@ P/oEEdun ecetonitrile), RP
colunf§ Se¥d 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,0 and B: 0.05 % TFA in CH;CN



Acm Acet am donet hyl Ac Acetyl d Doublet DCM
Di chl oronet hane DI C Dii sopropyl carbodiimde DI PEA
N, N-Di i sopropyl ethyl ami ne DWVF N, N-Di net hyl f or mam de
DMEM Dul becco' s Modifi ed Eagyg Medi um DVBO
D net hyl sul f oxi de eq. Equivalent(s) Fnoc
9- Fl uor enyl net hyl oxycar bonyl h Hour(s) HATU |
O (7- Azabenzotriazol -1-yl)-1,1,3,3-tetranet hyl uroni um
TabledxAbbrddntiphosphat e  HBTU
O (Benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl ur oni um Hexaf
Fig. | uor Bighesphat e HEPES
2- 2- roxyet hyl -1 - pi perazi ne-N - 2- et hanesul foni c
AANQZid%ﬂgé%pfy%éﬂ?oxybenzotriazole HPLC Hi gh- pressure
Ac | i quAdetgihr omat ography - m Mul tiplet Me Methyl mn
A ‘M nuég%;%.-ni [1Tiliter NM N Mthylimdazole NW
emy VePRFRBPPS Y Hone  NVR Nucl ear magnetic resonance
Ac Ph PReayl s Singlet "Bu tert-Butyl THE

Tetrahydrof uran 76
Doublet
DCM Dichloromethane
DIC ‘Diisopropylcarbodiimide

DIPEA ' N,N-Diisopropylethylamine

DMF ‘N,N-Dimethylformamide

DMEM  Dulbecco's Modified Eagle Medium

DMSO  Dimethylsulfoxide

eq. Equivalent(s)

Fmoc 9-Fluorenylmethyloxycarbonyl

h Hour(s) |
HATU  O-(7-Azabenzotriazol-1-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



TFA Trifluoroacetic acid Table 2: For proteinogenic

am no acids the 3-letter codes were used: 3-letter

code Amino acids 3-letter code Am no acids " Al a

Al ani ne Met Met hi onine Cys %/stei ne Asn Asparagi ne

Asp Aspartic acid Pro Prolinee Qu dutamc acid A@n

A ut - enyl alanine Arg Arginine dvy dycine
TFASer %gﬂrhi&ﬁ%ac (I}B—fasc {ﬁ stidine Thr Threonine Ile

I sol eucine Val Valine Lys Lysine Trp Tryptophane Leu
.....Leuci ne Tyr Tyrosine Table 3: For non-proteinogenic
Table 23 o5 Pagirifieschicamion tcids the ddetisnsodss seronisedie ¢ he f i r ot

lettor indicates the stereochenistry of the _

C . phardaem A caplbalidli rst lett eg-tle%te%‘o%s For hﬁtégi%o acids

L-form a |ower case fiIrst Ie_tter andefor t

WW AN OBl e
1- Napl‘ﬁlﬁyl al ani ne 22/™2- Napht hyl al ani@ 3pp  Methionine

3- Pherglspr opi onyl &¥steilRent af | uor ophenyd @l ani ne ﬁﬁa\ﬂa ine
6- Fl uor o- DL-trypt ophane Ai ¢ 2- Am noi ndan- 2- car boxyl |_§
acid “ARf Al pha- ASPHYF agiflenyl al ani ne Mea Proline
Am no@qyaceti ¢ aghfaiRGcid . 1 :
1- Aza- bi cycl o-[ 3. 3. O? - og:lt an- 2- car boxyI(F(I:1 acid A%umne
Azet i dPfe- 2- car bBReY i d Bal beta-alrgni ne 77 Alghine

bet a- ppophenyl al agiag.e 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




Bt

a Benzot hi enyl al ani ne Bzl Benzyl Cha

bet a- cycl ohexyl al ani ne Chg Cycl ohexyl gl yci ne Chy

ci
2,

s-Hydroxyproline Cit Ctrulline Cb Cys(tBu) Dab
4-Di am nobutyric acid Dapy£, 3- D anmi nopropionic acid

Def N, N- di et hyI phenyl al ani ne Df f Phe(3,4-F) Eaa

Bhfp(&(agh(ﬂn(%%}n ind\ | Yl gl yci ne Eag 2- Propargyl gl yci ne
Ehp Phel 2T HL

—av

Bta(

E@M‘S}lﬁnylﬂaelﬁyl pyrrol i di ne- 2-car boxyl ic aC| d Ebd

_lebygénﬁphcuu byb\'-f Pt cot yl) Ebot uyb\o pl cot yl) Ebw

3

enyl al ani ne Eby (S)-3- Ami no- 3- phenyl pr opani c

Chaa

Cheth-cyelheXyslfnthe3- pi col yl ) Ecg Cys(2-picolyl) Ecp

aflt A A !\lbf hn\ulhan-l\ll \ Ecr Hi S(tau

Chgb&%lﬂ‘ﬁz ME‘LEePyrl dyl ) Eec

Ch}c,/csﬂy&@kﬁ%[g{ée [ H-benzotri azofe) |:ep Cys(UZ-Acny;

(acetylam no-net hanesulfonyl)-2-an no-propionic aci

Citg,

a@m@e NO2)

Ctb

Cys(tBu)

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

(2S,4S)-4-Phenyl-pyrrolidine-2-carboxylic acid

Ebd

Cys(Et)

Ebo

Cys(4-picolyl)

Ebu

Cys(3-picolyl)

Ebw

3,3-Diphenylalanine

- [ (S)-3-Amino-3-phenylpropanic acid

Ecf

Cys(0O-3-picolyl)

Ecg

Cys(2-picolyl)

Ecp

His(tau-4-Methoxybenzyl)

Ecr

His(tau-methyl)

Edn

Cys(CH,-CH,-4-Pyridyl)

Eec

Cys(1-Methylene-1H-benzotriazole)

Eep

Cys(02-Acm); 3-(acetylamino-methanesulfonyl)-2-amino-propionic acid

Eew

Arg(NO,)

Egc

DL-Trp(5-Me)

Egy

Phe(2,4-Cl)

Egz

Phe(3-NO,)




Egc DL-Trp(5-Me) Egy Phe(2,4-Cl) Egz Phe(3-N02) 78

Eth Ethyl FAc F-CH2-CO Fai - CONH2 Faz _

3- Phenyl propi onyl Fbi 2-(4-Pyridyl)acetyl Fbn

Ni cotinoyl Fbo Morpholine-4-garbonyl Fbp

N, N- di et hyl - phenyl al ani ne  Fci Pi peri di ne- 3-car bonyl
EthP EthytlO- CH2- ( CHOH) 4- C=N- O- CH2- CO F nor Ar g( CH2CH2) ;

Anng-4- (A 5-di h\/drn |l B-im dazol -2- ¥| am nn) - but \Jlri fal
I:A"cﬁ: -GHr§0-Fco bi snorArg(CH2CH2)

Fai Z~@ONIg- 3- (4, 5-di nydro- '/ i m dazol - 2-ylam noj -
ropi onic acid F("l‘)

Faz Ai’henﬂpsnpﬁq@wh (4, 5-di hydro-1Hini dazol - 2-yl ) - ani no] -

—aT Arg(CH2CHZ )
Fbi iﬂﬁwﬁdgﬁ‘%&ﬁ&é di hydro-1 H i m dazol - 2-yl am no) - pent ano

I\)

anc Niédtmoglci d Fha 2- l\/brphol in-4-yl-acetyl Fhb

/ 2 2 Ny hvudr vy f Arnmm r‘l\l! Ehl

Foo NP GER TR bL ory) et hoxy] - abetyl ~ Fiu -GN -]

Fbp AMN%H@%yI-phenylalamne

A am no-4- carboxy-butylam no)-dinethyl am no-net hyl e

Fci e] PPiperidige-3-carbonyl

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

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

E bisnorArg(CH,CHa); 2-Amino-3-(4,5-dihydro-1H-imidazol-2-ylamino)-
co.
propionic acid

Fcp |2-Amino-5-[bis-(4,5-dihydro-1H-imidazol-2-yl)- ammo]-pentan01c acid

Arg(CH>CH>); 2-Amino-5-(4,5-dihydro-1 H-mudazol-2~y1ammo)-penta.noi_c

Ffa .
' acid

Fha |2-Morpholin-4-yl-acetyl

Fhb |N-(2,3-Dihydroxy-propyl)-formamidyl

Fhi |2-[2-(2-Methoxy-ethoxy)-ethoxy]-acetyl

Fhu |-C(NH)-NH,

Eib Arg(4xMe), [(4-amino-4-carboxy-butylamino)-dimethylamino-methylene]- -
ib.
dimethyl-ammonium

Fid |Methoxyoxalyl

G23 |Om(SO;Me)

G24 |N-(n-Propyl)-glycine

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

G26 |N-(CHyFuryl)-glycine

G27 |N-(CH;Pyridyl)-glycine

G30 |N-(CH,CH,CH,(2-oxo0-pyrrolidine-1-yl))-glycine

G31 [N-(CH2CH»(3,4-dimethoxyphenyl))-glycine

Guf |Phe(4-guanidine)

Har |homo-arginine




HehPhRaf-Grphkdidiginder homo-arginine 79 Hch
h

di met hyl - amoni um Fi d Met hoxyoxal yl &3 O n( SO2Me)
&4 N (n-Propyl)-glycine &5 N (CH2CH2OCH3) - gl yci ne
&6 N-(CH2Furyl)-glycine &7 N (CH2Pyridyl)-glycine
G30 N (CH2CH2CH2( 2- oxo- pyrro*g dine-1-yl))-glycine G1
N- (CH2CH2( 3, 4- di met hoxyphenyl) ) - gl yci ne  Guf

mn- cycl oheéxyl al anine Hei hono-citrulline H e

Hmhdwmok%m@lim@ Hoo Hydroorotic aci d;

ch\ rrfo L OXO0- hexahydro-pyrinirdine=—4=—carbonyt Hse
R TR ) A Typl Acy Ty Hyp(be) T
Hoot r}éytbed’ryldd’ awxd) 68)e2, 6 dxbHexahydro-pyrimidine-4-carbonyl
) Met Ir\V\lr i et In\ll \ 2 phﬂmll et hy! am no 22 nnrl/\rg
Hsewﬁ%%ﬁ'(r@ a) Mf Phe(3-F) Mif Phe(3-Me) Nhy
HyAP AVE) Mpa 3-(3-Pyridyl)-alaniné Np N pecotic
i Me_Norl eucine
Hym | Hyp(Me)
Hyp |trans-hydroxyproline
L19 |1-(Methoxymethyl)-2-phenyl-ethylamino
L22 |norArg
Mcf | Phe(3-Cl)
MIf | Phe(3-F)
Mmf | Phe(3-Me)

Mmy | Phe(3-OMe)

Mpa |3-(3-Pyridyl)-alanine

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 | Orn(Ac)

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

Om | Ornithine

Otf |Phe(2-CF3)

- Paf |Phe(4-NH,)




NVA N-Me-al ariine NVD N Me-asparagi ne NV '

N- Me- phenyl al ani ne  NVMS N-Me-serine Nva Norvaline Ccf

Phe(2-d) Of Phe(2-F) Onhf

(S) - 2-Hydroxy- 3- phenyl - propiggnyl G c

Cct ahydr oi ndol e- 2-carboxylic acid Onf Phe(2-Me) Opa
Pcf %2(4Ry|y| dyI ) aI anine OA Orn(Ac) Or E On(Et 2);

Paf Phe( 4- NH2) 80 Pcf Phe(4- Q) of

‘%,-121 Cmé—’hg Phenyl glycine Pirp Pipecolinic acid Pm
-Me) Ppa 3-(4-Pyridyl)-alanine Tff Phe(3 4 5-F)

Fhe(
Pip Tiﬂlpezolﬂfm m@l al anine Tic

mel Fetrahydrorsochinmotine=3=ctarboxytcacid—Tiq
etrg'hya)

T oi sochinoline- | -carbonxylic acid Ting
Ppa;@(@ﬂ@%ﬁymmw 1 2- Ami no- 3- (4- pi peridi nyl ) propi onic
Tff | Phe(3,4,5-F)

Thi -|2-Thienylalanine
Tic |1,2,3,4-Tetrahydroisochinoline-3-carboxylic acid

Tiq |Tetrahydroisochinoline-1-carbonxylic acid
Tmg | =C(NMe,)-NMe;
XX1 |2-Amino-3-(4-piperidinyl)propionic acid

XX2 |4-Guanidyl-piperidinyl-alanine

The activity of the compounds was described in a simplified manner based upon the following

conventions:

ICso < 5 nM:

5nM <ICsp < 10 nM:

10 nM < ICs <20 nM:

20 nM <ICs¢ <50 nM:

50 nM < ICsp <200 nM:
200 nM <ICsp <2000 nM:
2000 nM <ICsp

Om WO o w >

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 Syr'mges with a frit or via an automatic synthesizer (Syro

- from Multisyntech, Witten or Sophas-from-Zinsser, Frankfurt)..



XX2 4- Guani dyl - pi peri di nyl -al ani ne The activity of the

conpounds was described in a sinplified nmanner based

upon the following conventions: 1C50 <5 nM A 5 nM

<1C50 < 10 nM B 10nMWIC50:;5 20nM C 20 nM < |1C50

<50 nM D 50 nM< I1C50 < 28b nM E 200 nM< IC50 <

F. 2000 nM < ICh0 G General procedure (AAV)

F I 0C : . .
o t%%)r g@%%(lhoéls?f CBYCQEF CHEARS %&m&l farbrxakic gred thefedermenrab amino acid
was gthat drasheded ausityihidride réstGpp. B Sk 1oL Wadl :
ISHQQtIFh'”\%a'e' T‘Q@ ?8ynt hesi s \I/?Es do%égstg?t ae%dgr?grrﬁgﬂeygrf’%ps abo_m
> TS0 o FORRERE U )8 ¢y dEnasiaming apid; ando3.0vaga DEFE At GHRCICfor 2 b
obtaissniolding Lthe ((hEOacid hiyR YLG k YA e -
| d.Sog as_from zi nsser, Frankf dr?ﬁ{ﬂ?%tl&”mg}rm% Fegin 1200-500 mg resin;
Oading RSIAVE SFPUBF 2pris Libdrmoléaicoypling ty @adtimg #ieqaFmoc-amino acid, 4 eq.

- DIC & 0 WIMIGin 3N fortaNe 1636 1P am n Ci s ejther
attached to a tr?rty’cﬁﬁ%?iog]éﬂkr esflﬂaflgﬁgqut%(?% &n:
| oadi ng of reactive groups about 1.5 mmol/g; coupling
For thd £ pebi@e-am.no acid and 3.0 eq. DIPEA in _
o e 2at$)8$°q£eﬁt?%98 g ‘F%&Fhﬁf%ﬁy’f%@nl&m%f%wamo acid was
attachggdattho r@ioyvia Fmwd Agprotentioh ol nGe Fadvic Rkl B85 40siYabout 200 mg
ind €54 N [N Jeactive groups about 0.6 mmol/g; _
resm’c}g’fcfj%ﬁeﬁ’é&%%‘gf’ 30 b Bipegigine i AME Hor20 1) god spbseguentyogpling of
the Faed adinecacidVivkadtinn B 5 &, Fhob:ankif@déings & HERy 3 Meq. DIPEA in
DMP%:'%&-%P%UJI O%dﬂ 6. nmol /?) . For the preparation of -
pept | des caPryTHPeacCreemmeshl car boxylic anide, the
- first amno acid was attached to the resin via Fnoc
AfierdEPLOL g}gti? fromthe Fnoc-Rink am de resin (about 200
g “FEePH2 gﬁo{&r%%?@étﬂ’érﬁmﬁs 20 t dsiipedr pegitidrewasn done via a
repeafdlifsedueficedT vy, 28 RekeSdARS BRI o | fotich e Enpe.
£ 2010 ﬁ!gé_‘d (reaction %th 5 eq?%gﬁggkggnm%gwé’@iaa?C%UPZ’&.gOf‘m.ch
of the pEqrednimas asgno aoidpe/carhexylRiVRcifin (Fog CheGinan deptorqreioh etk resin was
reactadn@ih Q0 © ritlin@8s )DMAFES30 upling of the first .
1;am no.ac/};rg,,iﬁt he z%/nt hesi's o t'hgﬂd%é‘? {'}%dwﬁse%af??ﬁleo%‘ga single or
muitplg Faciemwih 5 egfdheamise gridnt eq. (B BY end 55 e DIPERA @5 BME/ for 30-60

min. EQMBé itdoBSctRh JFIRCNAERLQE %Gét'gfgrogé‘ﬂtéec ﬁ‘ég#q‘i (g?egé,gﬁtg ¢, bound to

: of the required Fnoc am no a a
the repigy Washisatta® svitespsobitiontof 3P % hesticesidani®dride and 20 % DIPEA in DMF
for 20 min. ' '

For the cleavage of the peptide from the resin and removal of the side chain protecting groups, a
‘mixture of 95 % TFA, 2,5 % H,0, 2,5 %TIPS or a similar solution was added. Finally, 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 HCl salts, the peptide
was solubilized in a mixture of 2 N HCl 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.



reacted wwth 20 % piperidine in DVMF for 20 mn. The
coupling was carried out via single or nultiple
reaction with 5 eq. of the anmino acid, 5 eq. HBTU and
15 eq. DIPEA in DV for 30-68 m n. For the
i ntroduction of the N-terninAf acetyl group, the
N-termnal free. peptide, bound to the resin, was
reacted with a solution of 10 % acetic acid anhydri de
Geneggh grogeriuge (ALAPEXR:iQyciEfFon bOpeptfefhivind 00 4L E%}!g}q{% A
the peptide fromthe resin and renoval of the side
chain protecting groups, a .mxture of 95 % TFA, 2,5

For cy61i42@n @hobit 84 higSofake Hneai gﬁcbﬁae SRRSO inREorREHRAith AAVI, were
using a rotary evaporator or

Ei_nal | " [ove
solubjlzef s ﬁgﬁ %@fﬁ mhiEage. Prisenysotls theiPByvaadelitn@ value of approx. §
with Nedthinorphblieydmiett REHOH: Vs addkdl SRl St cq DIE, Affef, 2-16 h of

. .centrifugation or pouring off the” supernatan
SUITIRg, 2% AqTR fRpACFabHe de selvenoismayaa usipg ebbriynedparki@r aad the raw product

purifitd{i@ Hfe. correspondent HCO salts, the peptide was
solubilized in a mxture of 2 N HC1L and MeCN and
| yophilized. Peptides with C-term nal carboxylic
Gene@l I N I rified via HPLC. Peptides:
PR A R 4 Meltfer T UL St oF sfcoust syt ying = fee -
termigysc| j zed as raw product in accordance with AAV2. 82
General procedure (AAV) 2: Cyclization of peptides
... having a Gterm nal carboxylic acid For cyclization
Lineap penjide8 Oyntiested tihaecbidamar whb pLAVE, Witk h@@Nzt@g,rﬁnglevvvﬁre incubated,

.. ac Lt h AAV re solubilized in 5
P“;#S%nﬂ%ﬂ%" bl oo e oty EeepRssadsbydy in 8 7% acetic acic
and Sv%l trinatliyl@fipfamniatd in GHEY ARt BPreDPR%hd 3 ihifdw:
overmggat .f{\{\?s added together with 10 eq. DI C %fa?lg? 1%‘-“%6“’?15 reduced
VB P PRIR ‘“H’tcyﬁrg’gﬁ{ YaRfer ature the sol vent renoved
using a rotary evaporator and the raw product
rified via HPLC, General procedure (AAV) 3:
After EE&YP@F &Wén e Pf A PePtidecomplsislingmhesizddde sacherdamg with AAVI
the oftsiael Mw beAIEtNHsSIdLbNSR; ' eshesdui e . -

. accord nge with AAVl{?B}%V\lliZ ?ﬁ%hﬁ%m%%tpﬁﬁg Wepally an undesired
cyclizaton 9 the N -termjpal secondary |agine gecued mpach omdbé desinedl tchicliAtion. This
bypro@ttt c&ld ef8ly & kSR BH Py 8l dehyde in 5 % acetic acid

and 5 %trinethylorthoformate in THF. After approx. 4

h the obtained i mne was reduced overnight with 5 eq.

sodi um cyanobor hydri de. After cleavage fromthe resin

of the peptide conpletely synthesized in accordance
Exampledi /Synthesistof ActRbet{Qrd-Framclor-TepsPhejo@y! d be cycli ze

i n accordance with AAV2. Usual ly an undesired '

After G ' ' . t.he N-ferm nal ondary, am ne occurred

o G5 bRt Bl Pt SO ALY drcyoleafion m accordance with AAY 2,
and subsequent purification via HPLC, 50.9 mg of the desired product Ac-Phe-[Om-Pro-cha-
Trp-Phe] were obtained as white solid. |

MS (ESI): m/z - 888.3 [M+H)"].



byproduct could easily be renoved by HPLC. Exanple 2:
Synt hesi s of Ac-Phe-[ O n-Pro-cha-Trp-Phe] (1) After
| i near peptide synthesis in accordance with AAV 1,
cyclization in accordance with AAV 2, and subsequent
purification via HPLC, 50.9 ¥y of the desired product
Ac- Phe-[ Om Pro-cha- Trp-Phe] were obtained as white
solid. M5 (ESI): mz = 888.3 [(MtH)+]]. 83 Exanple 3:
_ Synt hesi s of Ac-Phe-[ Orn-Hyp-cha-Trp-Phe] (2) The
‘Exampld®ar Sfkdsis 1 ha- Tk p- Phe- OH was
(gjbt ai ne’gﬁby #rﬁgfﬁgﬂ‘%@gg%m&g ayn accor dance
with AAV 1 and cyclized in accordance with AAV 2. Due
The 11;?&;{;;3?@?% gﬁ'@he-eréiyembmﬂrD-Ehth-ﬁbbegﬁﬂﬁtﬁiﬁsd B rrqaaerrgﬁpﬁda synthesis
1n ac 1 p : ether wt t he 1 re .
cyrgl i geﬁlm g?%‘ggC%I%géhggggfln%ﬁmtdﬁ?%uaﬁgc%ggls%n]a“fbfto tthfe higher

nucle?R'h_élé:iWﬁ ey Foupared Tcofald:dhlelsghd Bypoduad togﬁﬁé}gﬁﬁi the desired cyclized
duBGh& opbur Ll catl on t tgln raw product via )
P rod “FiL °§E§featé*58§%’. GURYPGS P ef‘dg&'ﬁg’oﬂ’mwht@&-twmﬂ carboxylic
acid. PerifRatior Gihkioptaiied-rdwprihel viadXPLMVBic(dsdi6:0 AL of TnelR3rd whi
solidéﬁ_%&- &EX@%'-F ﬁ; % thesi s of d\@l 24 e&?ﬂera white
Ph- CRE- PO PRoLRH &S S-NI e] (56) The resin-bound
peptide H OnPro-cha-Trp-N e-trityl-resin was prepared
MS (H8D): Ini/ned03.pg¢@a+e]. synthesis in accordance with AAVL
and subjected to reductive al kylation using '
benzal dehyde. The cyclization in accordance with AAV

2, and subsequent purification via HPLC yielded 0.9
nmg of the desired product 56 as white solid. M5 (ESI):

Examles. Sahdislf WiOHLORPIBLE P SURIOSS S of

: (3) The linear peptide H Aoa- Phe- On Pr o- cha- Tr p- Nl e- OH
The rggarbpyndppeptide iHOae-Eor-clamrTmp-MietthtyAdVin Was pedpaieid| 62 B8kak heptide
synthed# iflacdordanMe SO, t.ate:puffer. (0.2 M pH = 4)
dn and iéﬁcubat ed W th P%ggngbj%fﬁj {é))qr.e?“cﬁv pi¥lauan bsing benzaldehyde.
The cyelizatiomin pepordanctaysth RA¥ By amk eibofReMeseiREGGH v OIPLC yielded
0.9 yenchl react ed .am nooxyaceti c aci d- pepti de,
m%nd a tsqe}gdgargﬁwrt}g? ewguc}f?/oéﬁt was evapor ated under

vacuum The obtai ned raw product was purified via HPLC
MS (EShd mgub IshegM+H) Tycl i zed in accordance with AAV 2.

The purification of the raw product via HPLC yi el ded

1.9 ng of the

Example 5: Synthesis of HOCHz(CHOH)4-C=N-O-CH2-CO-Phe-[Om-Pro-cha-Trp-Nle]
3)

The linear peptide H-Aoa-Phe-Om-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.



desired white solid 3. 84 WM (ESI): mz = 1046.5

[( MtH) +] . Exanple 6: Synthesis of

2- Acet am do- | - Met hyl - G ucur onyl - Phe-[ O n- Pro-cha- Trp- N

le] (4) The resin-bound peptide

H Phe- Om Pro-cha-Trp-N e-tri8yl -resin was prepared by

iIde synthesis in accordance with AAV 1,

MS (#éergd"?]édq@g% (2.0 eq.) 2-acetamni do-1-nmethyl -

gl ucuroni c aci d (Schamann et al. 2003 European Jour nal

of Organic Chemi stry: 351-358), 60.8 ng (2.0 eq.)

HATU and 105.7 gi (10 eq.) 2,4,6-collidine in 1.6 m

DMF. After stirring for 1.5 h the resin was washed -
Examyjie ¢; [Symtlesis) of REACHta(uBidp- -1aVidt HPIHRTh 2ufody)-PREL Ithro cha-Trp-Nle] '

pept i Sz) was cleaved fromthe resin using 9

2.5% H20 and 2.5 % TIPS. Cyclization in accor dance

with AAV 2, and HPLC purification yielded 29,0 ng of
The restrebaied pepeide ﬂi-@ﬂu&n-éroa&xavm-pl}ﬂeftﬁ LesiMRad ﬁ%bércd H} finéar peptide

43.0 le 7 Snthessof
synth%g )‘ghacc% %Wm@ﬁgp * I@g]—@)(l e 2 Bcgamidb d}methyl-
glucu(oB)e &t ($chaGasin RERL i 163 @m&ﬁbﬁn%hhw o(fr@r 19 (’:‘ﬂe'rms 351-358),

60.8 ¥ &ooiﬂsp@éﬁﬁ i n accordance wth AA
Mh\ac eAngi 105- 741 (Qeoa)n%l“ﬁl'i@llmema 1 ﬁgnld?MFl After stlmng for
L5 h gepedig eadoaieg-Jiet DWS‘X? r}@eOﬁr(@an?cl C‘ﬁiélzp(glx)l | Id%ge peptlde was

| egp C. 35.4 gi (40 e
cieav 1% o0 ths rgin H%m&@@ %&eri ﬁ%xlylj@@etﬂ RS “AcTIPS. Optlati@iataeEordance

with AWV h B@. rid 15 m n at

40C." Af t}g)rLdr iéunrgfél/%ﬁmﬁgd)dﬁ& 3 ggfév f‘i{; dier PKP%B?}drﬁS whige golid.
m_ (80 eq DIPEA, 1 m CH2Cl12 and 5.0 ng of the

MS (ESDpéamo 430 [(HEDTIOr n- Hyp- cha- Trp- Nl e] were added.
Stirring was continued for 3 days at roomtenperature
and purification was done via HPLC. This yielded 1.6
ng of the desired white solid 5. M5 (ESI): mz =
1029.6 [(M+H)+]. 85 Exanple 8: Synthesis of

Example-7ph éytlfheﬂs Idiﬁ(cmﬂmﬁﬂ(dﬁbcl@@@ﬁ»cm@d'ﬂmﬁitﬁi&)-cha-Trp-
(6) T s ear peptide Ac-Phe-Om Hyp-cha Tr p- Nle
was synfﬁ si zed in accordance with AAV 1, cyclized in
accordance with AAV 2, and the resulting cyclic

The lipep peptice Ac- mieee{nmwm "PrBlee O »JELL, R4k

w E; % Subs uem;tk‘l of the %}%%l?%le vveédéaar%ge g']tltgdA‘AV L
as cycliged ig gcTrqe.?%ce w1 AA 2 and the resulting cyclic peptide Ac-Phe- -{Om-Hyp-cha-

Trp-Nle] was purified via HPLC. 35.4 ul (40 eq.) 2-2- (2-Methoxyethoxy)ethoxy)acetic acid

were reacted with 50.3 ul (120 eq.) thiohyl chloride for 15 min at 40°C. After removal of the

solvent under vacuum, 78.8 ml (80 eq.) DIPEA, 1 ml CH,Cl; and 5.0 mg of the compound Ac-

Phe-[Om-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 (ESD: m/z = 1029.6 [(M+H)*].



4-i socyanat onet hyl - 2, 2-di net hyl -[ 1, 3] di oxol ane and
1.88 1 (2.0 eq.) DDPEAin 0.3 m MCN.  After stirring
for 3 days at 40C, the solvent was renoved by a rotary
evaporator and the obtained raw product was purified
via HPLC. 0.22 ng of the desBbed white solid 6 were
obtained. M5 (ESI): mz = 986.5 [(M+H) +]. Exanple 9:
Synt hesi s of Ac-Phe-[ Orn-Pro-cha-Trp-Arg(CH2CH2)] (7)
‘The linear peptide Ac-Phe-Om Pro-cha-Trp-O n-OH was

ExaSploBNe sy #@dsii A& Phga0es-pid ~eyclized in
a%:acor da%,]ce W th %%%’rhg%gﬁﬂ%g (ﬁﬁiﬁ%ﬁ@(u ycéﬁeom‘Cha'Tl’P'Nle]
pept i d6®)Ac- Phe-[Om Pro-cha- Trp-Orn] was purified via
HPLC. Subsequently, 2.6 ng of the peptide were reacted

| 0.£eq. o
lThe lgge%‘i%:fpﬁﬁ%g%é‘%p %ﬁ@i%?ﬁ%%‘%‘ﬂﬁ%%&%bﬂé@?@@ agperdage pith AAV
, cy$lizeéin amojdaiiePiith WAV 60add thVa@ditiddf dvelic Stdukk | 302 Hyp-cha-
T _I\ﬂg]yéasat Lgog: . f:]%ﬁré%l vent was rentll)rv&fe éilﬁ_égtl?%t“\g%/geqbr'g}{_yp cha
R VAR RS e el uPEG YA g Ormgeffhe Btnside wars rpastddfwigtd26.1 mg
4-isospiagatbiRbtEy]-02 Aematay 19T, 3{diek cl8SI 4@ it hi Wer £
afieObtai ned. gs (Eéstigyozq Sk 8%%%1@.3%3,)32% i Gyl MeCN.
cfwgegﬂ? £yYspif- €18 Bpsabeat oras- Prmoveh by Fr oy elafofdtdr and the
obtaidederapepiodde Whs G2 1PN 64O was .
btai rer?argd by i nggg pepltaicggg_@é%%é ?osf tllhg dﬁ%%eggéflgﬂ%é‘)hd 6 were
° ta”gﬁdt h AAV1, whereby 3-phenyl propionic acid was used as
NT-term nal carboxylic acid. Cyclization was

MS (BST: (% BBsg 6 5 dance with AAV 2 and the raw product
was purifi g&l@i&iizlg"ijLc 3.13 ng of the desired white

solid 41 were obtained. 86 M (ESI): nlz = 796.5
[(MtH)'] Exanple 11: Determ nation of the |IC50 val ue
in an enzynme rel ease assay The assay procedure is

E ri | ohl p( Kahl 1997 The Anaphyl at oxins. In:
ranliehe, Sl SR PAR ey M AR
Practical Approach. Oxford, pp. 135-163). Basophilic
The lineaykpeptide 4ePhs-On-Bro-ctat Rrp{RBLOH wki @Bm@g{i}ﬁ%ﬁﬁcéoﬁce yith AAV
0

_ CD83) , [ tivated in_  DVEM w t 0
L AR B e e, L e
Trp-Ost]rvesstparified niadfRLC Sabdeq@Hintty 2076 ey drahd %ega&@o@é}g %a%tegfwiﬂlt 22.6 mg
until confluence a

t medium from_Bi ochronme, Berlin e
G0 e R oo FrE e ghdsoiPRge 8pa 2P 1960 omb DIPEA. in 260
MeOH e fedr stiming f6i€d Hayslat $osre k! | B9 rfage of 75
LER. rS&;ﬁfg medi ij, Was _decgﬁ?gg%orﬁw&ggﬁdlso 2 r%%f’f SVapRAter and the
resu t%gsr A¥OPRAYH W& Rwifpdsvip APl c @B6gng 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-Nie] (41)

The peptide Ph-CH,-CH,-CO-Om-Pro-cha-Trp-Nle-OH was prepared by linear peptide
synthesis in accordance with AAV]I, whereby 3-phenylpropionic acid was used as N-terminal
carboxylic acid. Cyclization was pgrformed in accordance with AAV 2 and the raw product was

_ purified via HPLC. 3.13 mg of the desired white solid 41 were obtained.
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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 ul of the supernatant are added to 100
ul substrate solutions (2.7 mg/ml p-nitrophenyl-N-acetyl-B-D-glucosaminide (Sigma) in 42.5
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ICsp-value is determined by solving the four parameter equation: y=((A-D)/(1+(x/C)B))+D.
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74 H-Phe-Om-Pro-cha-Trp-Phe-NH2 862.7 E
75 H-Me-Phe-Om-Pro-cha-Trp-Phe-NH2 876.7 E
76 Bu-NH-CO-Phe-Om-Pro-cha-Trp-Phe-NH2 961.8 F
77 Ac-Thi-Ormn-Pro-cha-Trp-Phe-NH2 910.7 E




66 Ac- Thi - Om Aze-cha- Bt a- Phe-NH2 913.5 C 67
Ac- Thi - Om Pi p-cha-Bt a- Phe-NH2 941.3 D 68
Ac- Phe- Omt Pr o- cha- Tr p- Eap- NH2 960.9 F 69
Me2- Phe- Om Pr o- cha- Tr p- Phe-NH2 890.8 E 70
Ph2- CH CH2- CO- Om Pr o- cha- Tr p9Phe-NH2 923.7 F 71

111

Ac-Phe-Ormn-Pro-cha-Trp-Phg-NH2

890.4

Ac- Ebw Om Pro-cha-Trp-Phe-NI2 980.8 F 72

8 Ac-p écﬁmw#@%ﬁaharﬂmmwgz Cro-Ph 861.8 F [0s |k
AC- ] _ i

I e e e e 878.7  |E

80 | A @h&OmR-Proveln Mmlw NI-L? 876. 7 E7g107 E
g;[vbli\: -PE?\ Db ”? hh'P ha-Trn-Phe-NH? 961.8 F ? | :

81 ac-Thi %E’Fbxéﬁaﬁar?ﬁ%?é‘fﬁﬂz 910.7 E 93 78 (8857  [F

82 Ac- Ebxe-Ore-BreACN B0 ldR-TD EPh. 'é“-?%gg‘w 8 E—79 0946.9 E-
Ac=Phe-Om Al a-cC rOTr D- - NM 8.7 E 80

83 Ac-PwéCBh@ﬁmA@hahaﬁm-mmNmz 910.7 E 81 890.9 )
P Phe—NH2 .895 7 E 82 '

% ac- Pl B ?ﬁ"c r°§$%rrb6%§5ﬁ'ﬁﬁ4$he NH2 . 946.9 E (8365  [E

85 Ac- P[Rh-RHAC6-RB DI PRo-PRETNBL8RELY D84 981.7 E
Ace—Phe-—Trn-Pro- r‘bra_'[rn phPM 9/6.5 E 85

8 ph- NP BREheRPreehalmrBPhERNHZ 081 7 E [0632 |F
Bu- ] Phe=—NH2—963—2F+—47 .

e TR T f’hﬁﬁ‘iﬂﬁ 018.4 E 8g [M84 [F
88 - roedha- hENHN . 946.4 D
ﬁ‘\s_ ghh‘échngf-B’B Tﬂf? RPhe-NH2 918 4 E 90 :

8 hc. pheE HgmccﬁéTﬁ? HoeRHNR 877 3 F 91 |9184  |F
90 Ac- Phrec-BhdSE Mo RAT AL Phd-RELI 2 9198 F— 92— e
Ae—Phe-OmPip- S‘hn Tr&{_) Phe-NH?2 919.8 E 93 >
o1 Ac- Ao Ui Hiypretehe TapPRASEH? 920.3 F 9193 |F
92 Ac-Phe-Om-Pip-cha-Trp-Phe-NH?2 919.8 E
93 Ac-Phe-Om-Hyp-cha-Trp-Phe-NH2 920.3 F
94 Ac-Phe-Om-Pro-cha-Trp-INi-NH2 934.5 D
95 Ac-Phe-Orn-Aze-cha-Bta-Phe-NH-Me 921.6 F
196 CH3-502-Phe-Orn-Aze-cha-Bta-Phe-NH2 943.9 D
99 Ac-Phe-Orn-Aze-cha-Pff-Phe-NH?2 869.7 E
100 Ac-Phe-Orn-Aze-cha-Mcf-Phe-NH?2 885.7 E
101 Ac-Phe-Orn(Ac)-Aze-cha-Bta-Phe-NH?2 921.7 D
102 Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH2 980.8 E
103 Ac-Phe-Trp-Pro-cha-Trp-Phe-NH2 876.5 E
104 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH2 946.4 E
105 Ac-Phe-Om-Pip-cha-Trp-Phe-NH2 919.8 E
106 3PP-Orn-Aze-cha-Bta-Phe-NH?2 850.8 E
107 Ac-Phe-Om-Tic-cha-Trp-Phe-NH2 966.3 E
108 Ac-Phe-Om-Ser-cha-Trp-Phe-NH2 894.5 D
109 Ac-Phe-Om-Pro-chg-Trp-Phe-NH2 890.4 E
110 Ac-Phe-Om-Pro-hch-Trp-Phe-NH2 918.5 D

F




94 Ac
Ac- Ph

- Phe-Om Pro-cha-Trp-1Ni-NH2 934.5 D 9J
e- Om Aze- cha- Bt a- Phe-NH- Me 921.6 F 96

CH3- SO2- Phe- Or n- Aze-cha- Bt a- Phe-NH2 943.9 D 99
Ac- Phe- Om Aze-cha-Pff-Phe-NI2 869.7 E 100
Ac- Phe- O Aze-cha- Mcf-Phe-NH24885. 7 E 101

895.4

- - Ac) - Aze-cha-Bta- Phe-NH2 921.7 D 102
112ﬁ2 EE% %%%ﬁahqBam&mz 980. 8 EE 192/. 996.6 D
ANLID Q70 [
Pn TANMZ O 10> = .
113 ﬁg i Smlﬁ}ﬁ‘ﬁé@r&ﬂﬂ E‘ig%p iy H2923684|:E 1535 993.7 E
115 ctxalT HﬁhGE)H\“‘Q 919.4 F
?ﬁv?ruéc@hﬁ-@fm rpo NH2-850 8 E 107
116 ac- PHE OB PR e aTTETBHiﬁéJINHz 966 3 E 108 9677 F
117 Ac- Phee Oive-80k-Sehamn T TB-PRae N 5 D169 895.7 F
'ﬁ‘f Py QCQLn Pro-chg- TrrBD Phe- NH2 890 4DE 1110 )
118 5 ol Ac P eOH’I\IHZ 918 5 891.8 F
119 7C- . ﬁ_c‘gtHgE%z’P}o a'ﬂéggﬁ D 996_ 6 D 113 10417 [E
PhoNRr-Pr aima-w«phPh@er'ﬂ 993 B TIS™ 5503 E
Ac- Phée-P P - Trp-Phe-(H 919.4 F 116
f@rfél?'ﬁtfrl’h’héﬂ@—l 967.7 F 117 978.0 D
o 2 119
122 Ac- Pne -Ohe- R8P0 Bp 895718 964.0 D
A6 Pmc Qm §§g0 Cho-aTr p- gﬁﬂ}gjl 891021F7 ]élgj_zu
123 i} cH C Btha-BthPhhNRL 981.5 F
> ﬁg_ i% E& H(élclll:hBFn Pha-NH2 020 5 E 121 —
24 - P g*r"”ﬁ@ SRk 978.0 D 122 9557 |E
125 Ac- Phée-BbgOti-Brochia-mRh 2LEREINT 9640 D—123 7 D
ﬁs E - r\E/ /\r\nrg Pro-cha-Bta-Phe-NH2 981.5 F f%h
126 ac- piec-RpsOPrBrocha-Bu-RhehGLNHR 055 7 E 9075 IE
127 Ac-Phe-Paf-Pro-cha-Bta-Phe-NH?2 969.6 F
128 H2N-CO-Phe—Om-Pro-cha-Bta-Phe-NH2 922.8 D
129 Me-O-CO-Phe-Om-Pro-cha-Bta—Phe-NH2 937.8 E
130 (-CO-CH2-NH-CO—)—Phe-Om-Pro-cha—Bta-Phe-NHZ 962.9 E
132_ Ac-Phe-Orn-P_ro-hch-Trp-Phe-OH 919.8 E
133 (-CO-CH2-CHz-CO-)-Phe-Om-Pro-cha-Bta-Phe-NHz 961.9 F
134 tBu-CO-Phe-Orm-Pro-cha-Bta-Phe-NH2 963.9 E
135 Ac-Lys-Phe-Om-Aze-cha-Bta-Phe-NH2 10360 . |C
136 Ac-Gly-Phe-Om-Aze-cha-Bta-Phe-NH?2 965.0 D
137 Ac -Arg-P_he-Om—Aze-cha-Bta-Phe-NH2 1064.1 D
138 Ac-His-Phe-Om-Aze-cha—Bta-Phe-NH2 1045.0 E
139 Ac-Ser-Phe-Om-Aze-cha—Bta-Phe-NH2 995.0 E
140 Ac-Guf-Phe-Om-Aze-cha-Bia-Phe-NH2 1112.1 E
141 ' Ac-Dab-Phe-Om-Aze-cha-Bta-Phe-NH? 1008.0 E
142 . FH2C-CO-Phe-Om—Pro-cha-Bta—Phe-‘NH2 939.8 D
143 | Ac-Phe-Orn(Et2)-Pro-cha-Trp-Phe-NH?2 960.9 E
148 Ac-Phe-N(nBu)—CH2-CO-Pro-cha-Trp-Phe-NH2 1920.8 F
149 Ac-Phe-Orn-Pro-hle-Bta-Phe-NH?2 C




125 Ac-Eby-Orn-Pro-cha-Bta-Phe-NH2 921.7 D 126
Ac- Phg- Or¥ Pro- cha- Bt a- Phe- NH2 907.8 E 127
Ac- Phe- Paf - Pro-cha- Bt a- Phe-NM 969.6 F 128
H2N- CO- he- Om Pro- cha- Bt a- Phe-NH2 922.8 D 129
Me- O CO Phe- Om pro-cha- Bt a- Rise- NH2 937.8 E 130
(- G CH2NH- CO- ) - Phe- Omt Pr o- cha- Bt a- Phe-NH2 962.9 E 132

%0 Ac- Phe-Bim RrgfCHRICHI R s Bk PAINHE phoonp BETLo £ |B
BT e e P e be¥EPhe- NH2 963.9 E[9785 |D
152 10 e R PhODAY R B P eHKIle SEE?OUD\I 130638 |D
153 Ac- AHf-Br@bafmaseaha BB CBEPNEND 1064 T D 1867 |D
> Qgg R AR P e eyt D 008 0 £ 149617 [

e ok B e T T £ e
156 Fpd %&hh%hed%mpﬁéﬁ BRDBRRePI2NDO39. 8 D 18353 [E
e P R RO B R B PN oy Nk 920 87F 149D
18 Ac- e 'mePWMR_&atmee ?ghj gHESQqcl)bgog > 159"
D% ac LD AZG A RHE. N> 978 8 D J18m7 D
10 ﬁf'ﬁ-r‘?@E?%?ﬁ%&%am%?gggqej\lﬂfzuljg&o?UD g% D
161 ac. GAF- ORI R B PBL- dPne- N2 964.7°C 185395 &
L e O e PR M pe. NP 979 3 £ 197534 [
163 Ac- GlAc-MHODRRAZee-MraMEf-aEEhe- NF2Z 971 D 909.9 E
164 Ac-Mmy-Om-Pro-hle-Pff-Phe-NH2 888 | E
165 Ac-NMF-Orn-Pro-cha-Bta-Phe-NH2 935.5 E
166 Ac-Off-Orn-Pro-cha-Bta-Phe-NH?2 940 D
167 Ac-Off-Orn-Pro-hie-Bta-Phe NI 5134 |D
168 Ac-Orn-Phe-Om-Aze-cha-Bta-Phe-NH2 1043.8 |E
169 Ac-Pff-Orn-Pro-cha-Bta-Phe-NH2 940 D
170 Ac-Pff-Orn-Pro-hle-Bta-Phe-NH2 9134 E
171 Ac-Pff-Orn-Pro-hle-Mcf-Pff-NH?2 909.6 E
206 Ac-Phe-Ala-Pro-cha-Bta-Phe-NH2 878.5 E
207 Ac-Phe-Arg-Pro-hle-Bta Phe NID2 9377 |B
208 Ac-Phe-Arg-Pro-hle-Mcf-Phe-NH2 915.9 E
209 Ac-Phe-Cit-Hyp-hle-Bta-Phe-NH2 954.7 E
210 Ac-Phe-Cit-Pro-cha-Bta-Phe-NH2 964.7 E
211 Ac-Phe-Cit-Pro-hie-Bta-Phe-NH?2 939 D
212 Ac-Phe-Cit-Ser-hle-Bta-Phe-NH?2 028.7 E
213 -1 Ac-Phe-Dab-Aze-cha-Bta-Phe-NH?2 894 D
214 Ac-Phe-Dab-Aze-hle-Bta-Phe-NH?2 868.1 D
215 Ac-Phe-Dab-Pro-cha-Bta-Phe-NH2 907.9 C




' ' - Phe- .3 E 159
158 Ac- Hi s- Phe- Om Aze- cha- Bt a- Phe- NH2 1044
Ac- Hyp- Phe- Or n- Aze- cha- Bt a- Phe- NH2 1020.7 D 160
Ac- Lys- Phe- Om-Aze- cha- Bt a- Phe- NH?1035.8 D 161

AN T~ Qm Pro- bl o- Bt & Phe- Mg 13,4 £ 163
f-OnPro-hle-Mf-Mf-NH2 909.9 E 164
O S eEImantS 000 £ 165 jano |:
217 . O "Bl Pig-Chadita Phe-NHd > 940 D 167  [10337 [E
e e R P 10458 & 148055 [
215 pc- pHACER PrvAshabeBa-RkheED. 940 D 170 "ot ¢
220 ’2:3: E"“ %rmﬁ EF‘S%WE@”EE 206 Ac- Phed C
2t A aﬂahcﬁa}?oﬁhfﬁf "‘“‘%EEV’E.H? 6377 E 208 |78 D
22 PR RPOT S rorha A PORNELN D 915 9 E 209 |962 E
Sl i 2 B P L
i e ST ete e 39 D 712 e o
225 e B e RSB hePNi2 N o4 D 214 [550 D
226 Ac- E@ b, e o b e T 507 3 C 05 218 C
27 pc- AREPREs G -Braceha-ie RheREINI 2 893 7 E 217 10003 TE
28 e P O R RPN D 1015 & £ 219| 10115 |D
229 Ac- Rfe-FrerHizzcetin-HB- @hENRENH) 961.9 C 964.1 C
230 Ac-Phe-His-Pro-cha-Bta-Phe-NH?2 9443 E
231 Ac-Phe-L22—Pro—cha-Bta-Phe-NH2 949.8 C
232 Ac-Phe-OrA-Pro-cha-Bta-Phe-NH2 963.6 . E
233 Ac-Phe-OrE-Pro-cha-Bia-Phe NiZ 9778 |E
1234 Ac-Phe-Orn-Aze-hle-Bta-Phe-NH?2 881.9 D
235 Ac-Phe-Om-Chy-cha-Bta-Phe-NH?2 937.4 E .
236 Ac-Phe-Omn-Chy-hle-Pff-Phe-NH?2 873.8 E
1237 Ac-Phe-Om-G24-cha-Bta-Phe-NH? 923.8 E
238 Ac-Phe-Orn-G25-cha-Bta-Phe-NH?2 939.8 E
239 Ac-Phe-Orn-G26-cha-Bta-Phe-NH2 961.8 E
240 Ac-Phe-Orn-G27-cha-Bta-Phe-NH2 972.7 E
241 Ac-Phe-Orn-G30-cha-Bta-Phe-NH?2 1006.8 E
242 Ac-Phe-Om-G3 1 -cha-Bia-Phe-NE2 10459 |E
243 Ac-Phe-Om-Hse-cha-Bta-Phe-NH?2 925.9 | E
244 Ac-Phe-Om-Hyp-hie-Bta-Phe-NH?2 911.7 E
245 Ac-Phe-Orn-Hyp-hle-Pff-Phe-NH2 874 E
246 Ac-Phe-Orn-NMA -cha-Bta-Phe-NH?2 909.8 E
247 Ac-Phe-Om-NMS-cha-Bta-Phe-NH?2 925.8 E




220 .Ac- Phe- Fcn- Pr o- cha- Bt a- Phe- NH2 975.9 C 221

Ac- Phe- Fco- Pro-cha-Bt a-Phe-NH2 935.8 D 222
Ac- Phe- Fco- Pro- cha- Bt a- Phe- NH2 962 E 223
Ac- Phe- Fcp- Aze-cha- Bt a- Phe- NH2 1444 D 224
Ac- Phe- Ff a- Aze- cha- Bt a- Phe- 92 976 D 225
Ac- Phe- Ff a- Pro-cha-Bta-Phe-NI2 990 D 226
245 Ac- pHfePraOprigofipel BrEbPREIN2 964 C 227|916 E
EWaYaVYalllile) — [o)
AC- ~ P30 R Bk NFZ2—1006—3—+—22G
2 e o e E;a IPHFDNH 1011.9 D 229 (9719 E
250 Ac- Fihbec—Pmoszre{chaBamhﬂqHsz 96411 C 230 |9359 D
Ac—Phe—H-s=—Pr6 Ha—Rta—Phe-NH2 944 3 E 231 _
Bl O S B AT N2 N 949 o c 232 [9577 |D
252 Ac- Phe-RRefoiR o ChaBRl BaF REoNFZ 9636 E 2331533 E
Ae-Phe. Or E- Pro-cha- B o Phe NP 977.8 E_ 234 |
253 Ac- Pt e Qazebriviche- Btz Phe-NH2 881.9 D 235 [979.1 E
A 1 Q27 4 L 22040 :
/_\C_ - ‘. el | 7= PV AW by ey | — [~ —
AV R a'gffMﬁF 873.8 E 23 7 |9559 |E
255 Ac- Frre:-mm@rahaa BtaavifeaiH2 92378 E 238 939.8 C
Ae—Phe—Or-a-G25-cha- -Phe-NH? 939 . 8 E 239
256 ac- pHEH5 QB re Ry BieaNBHH(FI20E CB2Ph 240  [964.6 E
257 AC- Hn PR (@b e H B Rt NEE 28] £ 2%t 922.8 E
AC- l:hpc- Or% G&30-cha- Bt a- Phe- EIL—E il\g-(% 8 E 242
258 Ac- AHe-Rher @3- Hro-ckxathaBDmNH’-z- NH2 1045.9 E 2439259 E
Ac=Ht &5 chea Phe—NHR2 9250 FE 244 .
{259 A lﬁn(ﬁ?}?f%%a %?ZP H2 911.7 E 245 |956.1 D
Ac- Ime-I@r FO R BlhaeBBf}meNﬁzN"'Z or4 E 230 935.8 D
| Ny ‘ : 909.8 E 247 |’
H-Rhe rRmmplie-EhraB Bt B PRE2 N2 925. 8 E 07 927.8 C
262 Ac-Phe-Om-Pro-cha-Otf-Phe-NH?2 ‘9339 E
263 Ac-Phe-Orn-Pro-ctb-Bta-Phe-NH?2 927.4 D
264 Ac-Phe-Om-Pro-ctb-Eaa-Phe-NH?2 940.2 D
265 Ac-Phe-Om-Pro-ctb-Mcf-Phe-NH?2 906.3 E
266 " | Ac-Phe-Om-Pro-ctb-Pff-Phe-NH2 §90.1 D
267 _ Ac-Phe-Om-Pro-hch-Trp—Phe-OH 919.8 E
268 Ac-Phe-Orn-Pro-hle-1Ni-Phe-NH?2 889.7 D
269 Ac-Phe-Orn-Pro-hle-6FW-Phe-NH2 897 E
270 Ac-Phe-Ormn-Pro-hle-Bta-1Ni-NH?2 9458 E
271 Ac-Phe-Orn-Pro-hle-Bta-2Ni-NH?2 946 E
272 Ac-Phe-Om-Pro-hie-Bta-SFf-NH2 985.7 E
273 Ac-Phe-Om-Pro-hie-Bta-Aic-NH?2 908 E
274 Ac-Phe-Orm-Pro-hie-Bta-Cha-NH?2 902 E
275 Ac-Phe-Om-Pro-hle-Bta-Chg-NH2 888 E
276 Ac-Phe-Om-Pro-hle-Bta-Eaa-NH?2 964 .4 E
277 Ac-Phe-Orn-Pro—hle-Bta—Egy-NHz 964 .4 E
278 Ac-Phe-Orn-Pro-hle-Bta-Pcf-NH?2 930.2 E
279 Ac-Phe-Om-Pro-hle-Bta-Pff-NH?2 913.7 E




248 Ac- Phe-Om Pro-cha-1 N -Phe-NH2 916 E 249
Ac- Phe- Om Pro-cha-Bta-1Ni -NH2 971.9 E 250
Ac- Phe- Om Pro-cha-Bta-Bhf-NH2 935.9 D 251
Ac- Phe-Om Pro-cha-Bta-Dff--NH2 957.7 D 252
Ac- Phe-Om Pr o- cha- Bt a- Eaa- NI®8 933.9 E 253

Ac- Phe- g:% Pro-cha-Bta-L19 979.1 E 254

Ac- PH%

B ine BtaPheNHRH 955, 9 E 255 [89538 D
Lo X il A4
2 Ac- P X 1 = HP—939—8—C€—256 I
Bl e Pl e O PR M B pH—PH—I(CHZOI—I) CH2- Ph 9643% E  25%
282 Ac-Ph@cmomeemraTwNmn CO- NH2 922.8 E |3pgs E
Ac—Phe—AmPro=—ch a—pa-NH2 Q92-2 9 E 28509 ,
°83 Ac-Pn‘g‘i'@ﬁ'gFB?‘i?F?é?@ngﬁ NHH2 956. 1 D 260  |875.4 E
284 Ac- Phec-Rhe-BHOPfOEe Bad PRENTIZ 9358 D261 57 E
Ac—Phe-Om Pro-cha- Bt a- Thi - NH2 927.8 C 262
285 Ac. Pl Ei*ﬁ@ﬂbf’@hlde@gﬁ-l’ﬁhéﬂ-l\]—lz 933.9 E 263 8928 |E
Q27 A D 26/ :
AC- P O T [V para S = -
286 e P Pl e ER TR D 040 5 D 265 |9037 [E
287 Ac-Ph%c—Ehn—G’umt}be-MgiPH&@&N‘Q 9Ub. 3B~ 206 =gg3 E
—Ae—t Pro-cthbh-Pff-Phe-NH2 890.1 D 267 .
288 AC_pH%C%‘ﬁQP’on}%‘HeMWM@H@ 919.8 E 268  |9243 E
289 AC- Ple-FREGROP ol Wi W" 889D 2691703 D
Ac- Phe. Om Pro- |ee6FWCgﬁe- 897 E 270
290 Ac- PHe-Rirer ®moProi e -Bich-PENNHRIH? 945. 8 E 371 892.1 E
o~ N2 Q46 E 27
- AC- = F AT O5 11 T o
21 ac- i °-'1§‘!H(g?“g?rﬁrk§e'§°§f’§% 985.7 E 273 |8742 |E
292 Ac- Plre-Fhe GnoPlotige-Bifa P firZ 908 E 274 857.9 E
Ace—Rre-Omr-Pro-hle-Bta-Cha-NH2 902 E 275
293 ac- AHE: %ﬁ@moﬁﬁrbéemahgm 888 E 276 (8701 |E
294 Ac- ARt GT0p Iz BLAPheRID 2 964—4F 874.1 E
295 Ac-Phe-Om-Pro-hle-Off-Phe-NH? 857.9 |E
296 Ac-Phe-Om-Pro-hle-Otf-Phe-NH? 907.8 E
297 Ac-Phe-Omn-Pro-hle-Pff-2Ni-NH2 908.1 E
208 Ac-Phe-Om-Pro-hle-Pff-Cha-NI—L’Z 864 E
299 Ac-Phe-Orn-Pro-hle-Pff-Eaa-NH? 926.3 E
300 Ac-Phe-Om-Pro-hle-Pff-Mmy-NH2 888.1 E
301 Ac-Phe-Om-Pro-hle-Pff-Pff-NH? 876 E -
302 | Ac-Phe-Omn-Pro-hle-Pff-Phe-NH?2 857.7 E
304 Ac-Phe-Orn-Pro-hle-Phe-Phe-NH2 839.7 E
305 Ac-Phe-Orn-Pro-hle-Tff-Phe-NH2 893.8 E .
306 Ac-Phe-Om-Pro-hle-Trp-Phe-NH2 878.9 E
307 Ac-Phe-Om-Pro-ile-Trp-Phe-NH2 864.5 B
308 Ac-Phe-Om-Pro-omf—Bta—Phe-NH2 929.8 E
309 Ac-Phe-Om-Ser-cha-Bta-Phe-NH?2 912 D
310 Ac-Ser-Phe-Om-Aze-cha-Bta-Phe-NH2 9947 C
312 Ac-Thi-Orn-Pro-cha-Bta-Phe-NH?2 927.8 D
313 Ac-Thi-Om-Pro-cha-Bta-Thi-NH? 933.8 D




277 Ac-Phe-Om Pro-hi e-Bta-Egy-NH2 964.4 E 278
Ac- Phe-Om Pro-hl e-Bta-Pcf-NH2 930.2 E 279

Ac- Phe-Om Pro-hle-Bta-Pff-NH2 913.7 E 98 280
Ac- Phe- Omt Pr o- hl e- Bt a- Phe-NH2 895.8 D 281

Ac- Phe- Omt Pr o- hl e- Bt a- phe- Od9897 E 282

Ac- Phe-Om Pro-hl e-Bta-Tyr-NH2 911.5 E 283
314 Ac- PHec-ThrihecOtnl bzebith-FRGhONIBT75. 4 E 284 110087 ID
- Faag—Phe-N2 007 4 E 285
316 Ac-Pm%ﬁ%%PﬁF@“EEED HcBRBrcddl g £ 286 935.9 D
320 Ac- Pffexcrierrip- A nEBY: PRENNEZ 9083 E 2877025 E
Ae—FPhe-OmPro-hle- Fqz- Phe- 885 T- 288
321 pc- PR prcecptiiia Dhe N2 9243 E 289 (9557 |D
Y | 7 UUU. 3 D 2."

e e PRl BN 0o 1 £ 201|998 |D
324 Proeti-Bra bt NHe- NH2 874727 E 292 15457 E
QSEEGZOI:E iy e-Mif-Phe-NH? 857 9 E 293 '

329 AC-;ﬁE@-&reﬁlerﬁr%e-WmWéHNm 870.1 E 294 ]10015 _|E

10 1 - 200

- A - F K | ) - ~ w Ol’-l-. T L yaxvre
AR (3 N R S B 857.9 E_ 296 218 |E
340 i @prgP PRANHRHZ 907. : 966.6 E

. ﬁg Eﬁ@-m mk@am 2N NP 908 1 E- 298
3 e e b Prohie N o604 £ 200 9367  |E
346 Ac- PheNpaRHr-Oit PkehiPiBta-PRANNIZ ggg ~1‘ EE gg‘l' 1007.7 E
348 nc . RO BRE rigE Rl PREPNEN £ 876 E 302 (999 |E

AILID = Qf\/]
e b e N 30 7 £ 305 |9718 |E
350 Ac-FSHeo@w@um hLeIIBtﬁ-PEhB&NI 2 893.8 E 9942  |D
351 Hoo-Phe-Om-Pro-hle-Mcf-Phe-NH?2 : 972.3 D
352 Hoo-Phe-Om-Pro-hle-Pff-Phe-NH2 _ 956 D
391 H-Phe-Cit-Pro-hle-Bta-Phe-NH2 896.7 E

Example 12: Determination of ECs values in an enzyme release assay .

The deterrnination of the ECsp value was performéd ina way similar to the procedure described
in example 11, with the only exception that 30 ul 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.
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306 Ac- Phe- Om Pro- We-Tr p- Phe-NH2 878.9 E 307
Ac- Phe-Om Pro-il e-Trp-Phe-NH2 864.5 B 308

Ac- Phe- Om Pr o- onf - Bt a- Phe- NH2 929.

Ac- Phe- O Ser - cha- Bt a- Phe- NHRo®

Ac- Ser - Phe- O+ Aze- cha- Bt a- Phe- NH2

-Om Pro-cha- Bt a- Phe- NH2 9
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Ac- Thi
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D 310
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313

8 D99 314
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CI—BCHZCO Phe- Ot Pr o- cha- Bt a- Phe- NH2 935.9 D 320

No Phe—t+b—Axe—cha-Bta-Phe-NH2 1023 . 9 E 321
+ Pa¥mBR%IG T Axe- cha. Bt a- Phe- NH2 92ECs D| 322,
FAc- Phe- Or n- Pr o- cha- Bt a- Phe- NH2 9@%@ D 324
Ea-l ('YnDrn cha- Bt a- PhP NI_|2 864 29
B FSP’e Cit-Pro-hl e-Bt a- Phe- NH2 1002],49 E 339
3 ﬁﬁ mﬁg_@_ﬁi@ag Phe=NH2 ”""4 0 340
F| d Phe- Om Pr o- cha- he- NH2 8 g 345
#f@[QPﬁﬁéa{v}ﬁM]o cha Bt a- Phe- NI-I) 936.7|E 346
41 I'PH\t ! T up*thQ——l-O-Ol 7 E 348
ﬁ?%?(bﬁ r°° IR N 998°E | 349
2 hﬁeP%BDr@ﬁHmmhrrgeplﬁé]f Phe NI 2 197%%4% E| 350
H ; -Pro—hi-e-Bta-Phe-NH2 1994 2 D 351
O e IR SN~ Pho- Nb (072790 D] 352
1 hkxopﬂiynpaxgpr&’fc@aﬁr P T - Phe- NF2 gq—gg 391
H-Phe-Cit-Pro-hl ?Rﬂ Phe- NH? §9 f Exanpl e 12:
43 | A by healORACkr WD val ues i _an4dhzyme rel ease
28 |3EPRY Oﬁeplgecqlg ronm—of —theEC50-va) ue was
nprfnrﬁF [N aﬁ{v{%we& mlar to tlh \éq%%oocedure descri bed
44 |HTPb§¢&Pﬂr§!I-F@r-_’cha Tvp-Nh: t he onI y ejceptipn| that 30 | of
33 [ ACpRorawm sted—weremxed wWth 751 of the
cel HIes Gsi-gel#ﬁoslc%anﬁﬁa’&agl bed in e ar’ﬁ%ﬂ‘@. 11. There was no
61 | greefhrecQimalrioatha dirp-RBENHL ON OF >100000 ' ' '
62 | Ac-Phe-Om-Pro-cha-Bta-Phe-NH, >100000
71 | Ac-Ebw-Orn-Pro-cha-Trp-Phe-NH, >100000
88 | Ac-Phe-Arg-Pro-cha-Trp-Phe-NI, >100000
55 | Ac-Phe-Om-Pip-cha-Trp-Phe-NH, >100000
83 | Ac-Phe-Om-Aze-cha-Trp-Phe-NH, >100000
84 | Ac-Phe-Trp-Pro-cha-Trp-Phe-NH, >100000
67

>100000

Ac-Thi-Om-Pip-cha-Bta-Phe-NH,




Coa for stimulation of the enzynme rel ease. The results
for the tested conpounds are shown in table 5. 100
Table 5: Data for agonistic activity of sel ected
conpounds according to the pr@gsent invention No.
Conpound EC50 (nM . hrCoa 2,4 3
Exambeip:( Spiability Dethri@inatan €6 seheded5a Rk eh hidcha- W N e]
41 Ph-CH2-CH2-CO- [ Om Pro-cha-Trp-Ne] 0430 2
Ac- Phe-[ O n- Hyp- cha- Tr p- Phe] "1430 42
- The sqlubiy [oOwpipeundh avad Idptefthigbd '3 480 fOH%éving procedure: 20 pl of a 10 mM

' he-. -cha-Trp-Phe] 0430 4

stock?@[u&c;g !%%%F&pg%ﬁ af-OWRF@] Wwers1dilyted ip @80 pl of the solvent to be tested.
Afte:-l_hd;;Bgm[ix[ia‘TgPhQ:: ﬁga?;ﬁgps&ﬂéﬁbtgﬁé%ﬁ})leggﬁe centrifuged at 11.000 rpm in an
Eppelﬁ:o_n‘&fg_ t%;ﬁ %F‘?) §%5Laqapbisgj§:fqnn'ineg!43@ho®metry. The opiteal density of the
samplacmn®Plde 2 Coutk & 60196 NiOHPRENR 4 & O 162 1 1

How %2 Phe- Om Pro- cha- Bte'a- Phe- N% aﬂ%g%ggor thq Solubility. Compounds that
showegl.a gimilagly goed splebilityTin phePpavent2o be 1ds@AAO@n tHScontrol were tested for
their MexiBBr SR 95 oiBw M Riehlls: >100Q00 55 .

Ac- Phe- Om Il-’lﬁfo cha- yI'V}—p E{efgrl\ﬁg%glﬁ Ofys sgpended at 10 mg/ml in the
solvery syperas of phorz e Thehundiysplvith parhiids rh3e00y c&ftrifugation after 24 h. The
UV-aborileg oFfihs - cha- - Phe- NH2 ,>100000 67 _ _

O o e S 300" 108 rspesiirefemgpe value
(60 %34eQH) | Theysolubiityee frionetdf alne ¢amipoariLkt@bing to the invention is shown in
table £2aR- ant agoni sts The sol ubility of conpounds was
. determned by the follow ng procedure: 20 | of a 10 nM
stock solution (in DVSO of the conpound were dil uted

Pa o) ; t est ed. :
Table! ¢! Sgl%glhky c?ff so}nre] ?ep?gsler\{tgt%es to thke):ecompounds according to the invention

No. | Compound * Solubility in 20 mM'HEPES .
PH 7.4 (% of 200 uM)
1 \ Ac-Phe-{Orn-Pro-cha-Trp-Phe] 8
2 Ac-Phe-[Orn-Hyp-cha-Trp-Phe] 13
28 | Ac-Phe-[Orn-Pro-cha-Trp-Nle] _ ' 22
42 H-Phe-[Orn-Pro-cha-Trp-Phe] 45
4 | X-Phe-[Orn-Pro-cha -Trp-Nie]; X = 2. 84
Acetamic_lo-l-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 ICs value



After, incubation for 24 h at RT under shaking the .
sanples are centrifuged at 11.000 rpmin an Eppendorf
centrifuge. The supernatant is determ ned by
photonetry. The opiteal densioty of the sanple and of
a control in 60 % MeOH served as a nmeasure for the

(from 280} id $700. nNGp rfhisumekms tthesttthe sdsiive d:h&gg laftink 3¢ h(ythrgﬁ)@ﬁ’mble for the
te as int

mmg(ﬁ@éng b"{cb%% r E&t fesE‘PSa‘ ‘JP\B/? 3 ¢ {?MO%F}%E’?W% &Pafbilt toythgsC-terminal

pOSlthﬁIDlICBldtmn ail Hey-ahlne of BE nivh e uBhosBSuS HSPATHISH sBbilal Qistance to the
sol vent systens of choice. The

th

C“‘”ﬁﬁ&f’%‘% o‘ﬁ‘i i{no,graupyig Thyexchanaeiof @wmn@m @frtpennd 40 with
the unlarped ey @B

) rreargeur ed §r?‘ém?:’on§?rb? bﬁygi%%gg%??\%g% er enCeWh\}C Srigprisingly
shows 50 Cog- ¥beaH§23 milecosenagabild fot the ohie sbeommmfunt 6. mmmangzlshows that,

it {h9 i

R e TR
the Cnéleﬁldflﬁfaﬁgoq Ulth HeSaRn betnthe drydxobboblc(lpail’pﬁﬂ fE’df Pat kb |tlllet MiphBic side
chain %@ eE’trl‘%l_gé glgq%gac{gs%;n % o geplage the arginine by other, hydrophobic
substlmgorphmt[l@tna H;gmfcmat- ﬁrcpeaE%h@]f the 1C28value compared to compound 40.

P NI 22 42
Examﬁgspﬁp&f%%ﬁrogf%g Sél e;ﬁ)% anlpn&o'ﬁﬁés [L@qmmd%h;}8 29, 31,
32,33, 3@, 35,9637, 3% = 2- 84 Acet am do- | - Met hyl - G ucuronyl 40
Ac- Phe-[Orn-Pro-cha-Trp-Arg] 94 43
-Ac-Lys-Phe-[Orn-Pro-cha-Trp-Nle] 93 Exanple 14:
The exobarege ayf fentier @fniko BHES HBAPP) Alla, FREA. A LNIE R AL DG %‘ﬂg 6.hab t the side

i Sts The exchange of argenine in compoun
Chamgfgﬁqﬂ BFIRES IPRE NS RpRaeRistsf activiey: Fhdecha, T,

chain in thls position for the inhibitory activity if
A phat e @165 e. The repl acenent of arginine by the
- £ PRAgBEPRIey Bogelowa Grglonsh prochen dhel sprties-qaizity sﬂatmnlSSlpro@Iﬂ;pse and
additiohiSpeplides | Theadisthites RARR:

EF/ISpéb 8700 anIl' Thi s rrelg{]gh?[ﬁe{!t:sgzﬁ%d@g;h?tl%om r%@o aromatic
groups %ﬁ%“"‘@ aforredietep i derfplowing methed: ant agoni sti ¢

act ivity. The introduction of 4-am nophenyl al ani ne

(Paf) 14 to the C-terminal position results in an

~ The phygmasopher modsk W%dw(’perdwbasadmn@ “2gsolagtinigrmfeduldralynamic simulation
incren$dnl St t ared.to
( grggjgﬁlfs%gf Si neﬁd%ﬁe exch ‘g%é%‘g FFF[H?Cﬁ'éS“? *@qé]'ngglrce field
and anjexplicit hWater model (TIP3) under periodic frame work. The static analysis of the

snapshots from the last nanosecond of the traj ectory (1000 structures) gave the dlstances between

the mass-centered pharmacophor groups (see below).

The ‘starting strqcture for the molecular dynamic simulation was based on ensemble-dynamic
calculations with seven cyclic peptides. The peptides were highly active (ICso in the lower

nanomolar range) and with structure-restricting properties when compared to each other.



t he uncharged and very hydrophobi c phenyl al ani ne
results in conpound 1, which surprisingly shows an
| C50-val ue (23 nM conparable to the one of conpound
40. This clearly shows that, 10surprisingly, not the
positively charged side chain of Arg and Paf,
respectively, is responsible for the critical :
Exappleci5a dMeasnranenit oca&mtpwniehﬁllhymmbot%e@%!.y-ﬁfsmm
Paf, Phe and the aliphatic side chain of arginirne

- V&lY: S|ble to replace the arginine
The E‘?‘%@ﬁ& “’%11 t%f.!eo pﬂsﬁf“@te D petnceriration ot # 1ibistHBSS-MES (5 mM, pH
6.5) ﬁrpgntOmeamcld solftiease 100 %4 bRISAS L bt S@%QYEHM) s added to the

nples for these types

samp(fe E@Eﬁeﬂbeﬂtlgntge géétl%rhﬁ\ﬁﬁnm%ﬁ §né thgesupernatmt ¢omidedtodie dpical side
of a 28 7 &9, cullilre (p&gage31% 424 %’éll L‘%gs\zfll? pla%i8 WETP chncentranon

of 1 ﬁlthrt er_amno acids in
% edihaH 1hds Bia@i@l atehabasslatbrat e, SabseQWintlg, the cells

BuBRe Aok 3 | yyper 1 GeACLl VI L
were o g P2 r ? Rfifad ﬁﬁg r%ﬂk%g%ts%ﬁt& o%nhcea?@\'zégﬁ (lféﬁre‘l"?fﬁ%%edy by the added
mannifgl; Q(’:Iﬂppoﬁz $ h]éPSFmth Ehee pamaknht}y Py gl [adispis dedvedfrdonage equation
h

apd.y/ g i sStances for the
(Ve mo%r( t ant d a‘gﬁ'@g? t\1/5:/6‘%?{ o 5’p'ﬁ6 BPUms i thspsceaiyes shamker, Criz is
the C@C@Hm)m bf)the aest Cdﬁlﬁdﬁndl[xﬁthB f&@ivg E6ntY aitté?q 26 i %\Ms e mcubatlon
tuneng 53@ fﬂgahgfcophor nodel was devel oped’base
2 Frggtq %cﬁﬁlléfr‘yea;/ﬁ:am ds éhqmllldiloummoncentratton of the test
comp()un’tbhtemierﬂon&f chanfbs) aff CgOMROWRI. lation was
rec ‘&grf or.med usi ng AI\/BER94E I(ﬂ;ﬂr?ce i Io%%edm-ggﬁ% ﬂ;ue&sﬁlcf’@??und in the
°l Ybdel (TIP3) under periodic frame work. The
static analysis of the snapshots fromthe | ast
nanos¢ odadl N€ trajectory (18P -—struetures)gaye
the di ces hetween the nas<x%%ﬂ?@?@ﬁﬂﬁhEFﬂﬂcoghor
gr oups A(Cs}é‘l,f[@m-@’\!tﬁ)-chﬂ:ﬂ‘ep-mghrt ng struaispe for the

nol ecyd Qr THy Mrs—based—od
ensen ﬂg% Hypzehat Ipal%lte with sed®Scyclic
peptides. The pepti des were h|ghly active (reoo—Tn the
| ower nanonol ar range) and with structure-restricting
properties when conpared to each other. 103 Exanple
15 Measyrenpent of the AB- perneability in a TG 7
Examtggesleégei‘?gg &eehherfen-g A&B-Rhs-NH: (585t ed are
diluted to a concentration of 50 4Min HBSS—NES (5 MM
The peide b prtfaaim 8P 1be SR SRl Aol Brabd VIPNRS 1, Subsequent,

14C- ni tol r ox. I's. ad
purificgfipn Eaﬁgﬁf:l Wel‘gft‘ﬁ Lpg @f |ﬂ@ﬂrﬂqss’ed:m0ﬂuqt5ug;m~lﬂtadolﬁd? e
supernatant is added to the apical side of a TC7
MS by age 15, in a 24 well transwell
_Cﬁﬁgte£ ?gygTQ&ﬂgf?DNBC>concentrat|on of 1 %
HBSS- HEPES (5 mM pH 7.4) is placed at the
basol at heral side. Subsequently, the cells were
i ncubated for 120 min at 37C. The integrity of the

Exam-p!_lce:_lzz %‘;“mlhesns ? Ac\ﬁﬁlxS gs-kzeeqclPaXBEtalﬂlle;hidN%icéDZ)

The linear peptide was prepared by linear peptide synthesxs 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)"].



mannitol (Ppe <2.5 10-6 cm s). The perneability Pape
[cms] is derived fromthe equation
(VRXCR120) / (At XAX(CD m d-CR, md)), whereby VR is the
. volume of the receiver chanb CR120 is the
concentration of the test coﬁ‘é%und in the receiver
canber after 120 rain, At is the incubation tine, A
is the area of the TC-7 cell-layer, CD,md is the
m _dpoi nt concentration of the test conmpound in the
Exampinb¥: Srmthbus vansic-BR-Oird-Pro-éeT GNGECH RIH,0Ph ) t he
d

‘test conpound in the receiver chanber. Conpoun
200 meBrramortaiviethok yphuy) siEthyPeolFReteRt Reskl R-ifcBaed rvf?ﬂfﬁ g—]l of a 50 %
Soluﬁ%n 38 hén@?eihphe O n-glﬁgch‘g- Trp- Phe] 14.25 Exanpl e 16:
(DMprnt ReSrs ('.}lfl € Bhé e (YOpras Feh der -Phbsaquent|(ys the rBhig is washed
heprisdembabieptiepa 60 BY, DCNeA x PEPH t is.in C
accor%%go&n C{ﬁmy ‘%}E AAV_1. . Submnt , ng%}dls%?cog? ti?c'ioenlsbS)?'mhes‘ZEd mn
_ y Jol ?r@uﬁﬁg%{onthy Arledg pf @thpotindIhwer obtained as a
whitewblid e solid. M5 (ESI): mz = 904.5 [(M+H) +]. Exanpl e
17: Synthesis of Ac-Phe-On-Aze-cha-Bta-Phe-NH2 (52)

e |jnear peptide was prepared by |inear peptide
MS @%}Siﬁésﬁ %51i-5£[ &drldance with AAV 1 and purified by
HPLC. 10.5 ng of conpound 52 were obtained as a white
solid. Ms (ESI): mlz = 907.5 [(MtH)+]. 104 Exanple
18: Synthesis von Ac-Phe- O n-Pro-cha- Tr p- NH CH2- CH2- Ph
(731) 200 ng Brono- (4- net hoxyphenyl) methyl polystyrene
Exampled9, Syslﬂiquwﬁ@t-BHe-ﬂrhhﬂ.ﬁ-ma-Bfa-Bhe'5NH°—’Me}ﬁ)Uti on of
phenyl et hylam ne in THE (v/v) at RT for 18 h.

Sph th inis washed (DVF; 3 x 5.0 m,
5 & SRR mclignl tRedsiit P G0 myreamesimisep ewelicsetor 45 min i

THF. Theirdsgsivacdiliered off a0y thatee wit B AQNre Lf 3.‘789221%\%10 eq.) methylamine-
of. caonpound re

i;figcation by HP A
h:dr;?]( tﬂg%’néégngsa cgre ‘Wzlr %fg'ééflfr&n?mﬂﬂﬂ{o@s{‘?%te A1d,90-mBEHF 8 After one hour
of surfif Ve £] (10 Ex.aspdiem k9ancbyrHyaedt Snd 4 i
was sﬁ%fc G F;rh?%? n- Aze- cha- Bt a- 3%2—_ N Ve ()M were added. The mixture
y @ ¥ SrEy Bt SO PTRRRSMsh S %81y Was filfered off dndobshetl writrBME (5x),
eOHr €x) undaSHEOW I(5:9N Shisdeqdedt1¥i An i 3hj d diSLLE SR :

968mf'§ te)ﬁﬁ? O]F,é&[én)g r eac%edt\?\% taltlw %Jgﬁgr%&gg%wﬁ Pég%?’ﬁfbed using

B, STyt 2P e Mpe Foeh) BATdkandS. 75 md DEREet ircl el BMF for two
hours. ZhE redin bk TRR! 6F Wit LAIaohfin BF B M (55 L& B8, (5.
200 mg oythe obtained resin was further used for linear peptide synthesis in accordance with

‘AAV 1. Subsequent purification by HPLC yielded 10.0 mg of the desired product 95 as a white
solid. -

MS (ESD): m/z = 921.6 [(M-+H)"],

Example 20: Synthesis of CH3-SOz-Phe-Om-Aze-cha-Bta-Phe—NHz (96)

The peptide was prepared by linear peptide synthesis in accordance with AAV 1, whereby CH;-
SO2-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.



of stirring 2.83 g (10 eq.). sodi um cyanobor hydri de and
45 m DMF were added. The m xture was stirred over
night at roomtenperature, the resin was filtered off
and washed with DMF (5x), MggH (5x) and CH2Cl12 (5x).
Subsequently, an am no acid coupling was perforned

MS (B§Dny/z 988 7igMHDEq. ) Froc- Phe-OH, 950 ngy (5 eq.) HATU
and 3.75 m DIPEAin 10 mM DWMF for two hours. The
resin was filtered off and washed with DVF (5x), MOH
(5x) and CH2Cl12 (5x). 200 ng of the obtained resin
was further used for |inear peptide synthesis in

Exa d e 2 i
R e O R i

The White solid, WS ES): 2 = 921.6 [(MrH) +]. Exanple
e Jpsin- hesntige oH- wfo%e—ﬂﬁ-ﬁhﬂ&d@diﬁd& RsiBN¢7aNHrepared in
accorl@fe} withes e Rt Slgtﬁe rd?;%%%lﬁl%ﬁ%h% 9%% %;t)@pgDIPEA (10 eq.) in

DME synthesis in acco anc’e
MF gspe eddedvand agiatbdifosveeltbued. Afiecleaigi fok @t »@f&i | S mixuce of 95

Y r by, .HPLC yi &l ded 5.5
% TF%U bSeguUERL %Hir% ko Jéallﬂ’g R}%]ﬁf:%nogch%/: I%P CEOFS gvgo(r@[ P:92 mg of the

desired pro
compgynd wasph@ir@d g Awhite sqlid. Exanpl e 21: Synt hesi s of
H2N- CO- Phe- Or n- Pr o- cha- Bt a- Phe NH2 (128). The

MS @In%b%ggé&g%ﬂta Phe- Ri nk-ami de resin was pr epar ed

in accordance with AAV 1. Subsequently,
di phenyl net hyl i socyanate (5 eq.) and DI PEA (10 eqg.) in

DMF were added and agitated for two hours. After
% TFA,

Exa ckegﬁé/a%’gffromthe resin wwth a m xture of 95
M5 WRHRSEES 8 & CO-CHLNHFED 8- Rher O f1i-Bpd-clon Bl PHENE, @50
performed. 0.92 ng of the conpound was obt ai ned as a

The rd&hﬂ-Ecg/nﬁ ?E}betgilesﬁ?lﬁ Bl b ﬁc@cha-}gt%%’hg-}ilﬁkwam& r'esm was synthesxzed in
accord%m ARFY EOSybseheenty n tir peptie- Baa-iRhmald 188 Thes with

di il
. a"ﬂ“@ﬁ’gﬂge PERE) £ DIEEA (350 PME, addedod agsged for 3 hours.
Subsewmlhé‘éiilﬂ@@pl Breq. BERFK darecalded il M&alﬂoﬂ@féﬁﬁﬁﬁ?&ryanother five

bat f th h
o S S et st 250

di succin
water, PR 2490 %o aﬂ’@e@uaﬁ@tnaglvtraatp&efoﬁﬂéd By BPUES 3.8 mhRE
obtain&fidi4 t»\dﬁ% k) # €9. DI PEA were added and the gea?t%lugcwl (de were
agitate or anot her five hours at roomtenperature.

After cleavage fromthe resin with a m xture of 95 %

MS (ESHap/22= 962, 9 @eH)Jand 2.5 % TIPS, purification was
performed by HPLC. 3.8 ng of the conpound were

- Example 23: Synthesis of (-CO-CH;—CH;-CO-)-Phe-Om-Pro-cha-Bta-Phe—NHz (133)

The resin-bound peptide H-Phe-Om-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,CI, (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



obtained as a white solid. M5 (ESI): mz = 962.9
[(MtH) +] . Exanpl e 23: Synt hesis of

(- CO CH2- CH2- CO-) - Phe- Or n- Pr o- cha- Bt a- Phe- NH2 (133)
The resin-bound peptide 06

H Phe- Om Pr o- cha- Bt a- Phe- R nk-anmi de resin was

mixtery of Heki TRA] 2.11% aseosmdens ¢ wtﬁsﬂm‘c\g\dn}i §9 @ﬁﬁj‘@l SRk 0.47
e . 5 e 4 mg of
the oG O%Eg'g g‘%’bedltaﬁg }Btﬁggli‘%naggl t at ed for two hours.

The resin was filtered off and washed with DM (5x),
MS (BBIDHE 5961 .99+@51JCL2 (5x) . Subsequently, the resin
was i ncubated with HBTU (5 eq.) and DI PEA (10 eq.) in
DMF for one day. The peptide was cleaved fromthe :
resin with a 106 mxture of 95 % TFA, 2.5 % water and
2.5 % Tl PS and purified by HPLC, whereby 0.47 rrg of

Ean 26N TIPSR IS el ol (55

FH2C-COPhe O n- Pro-cha- Bt a- Phe- NH2 (142) O. 9 of
0.9 meg g thg stired @rophuoliztvérd Btz a0b bdich Sl AR LA &ﬁ)uﬂg%&g}aesls in

Cac nthesis in accordance
: COI%IDE@(ng eAE@ @fll ?rgt) glélf)y OFA°KRG Acifhereas psed) rathartban 4 Netarnginal amino

acid, thsebmmtplmﬁcmmon wmcHHELCand subsequent purification by
HPLC. M5 (ESI): mz = 939.8 [(MtH) +]. Exanple 25:

M 1t hesi Ac~Rhe- O n( Et 2) - Pro-cha- Tr p- Phe- NH2 (143)
_S (%mfpznggg?%@ﬂ%%ﬂd 51 were obtained after |inear
pepti de synthesis in accordance with AAV 1 and

subsequent purification by HPLC. 5.0 ng of this
compound were dissolved in THE and 1 ml  acet al dehyde

E \NFSZ %ed The suspension was slowy stirred for 12 h
Xampe 2R Sxpihetis gtidr herDUHELDBro-isa-Tpp PheiyHeaas)

nmet hyl ) tri nmet hyl - anmoni untyanobor hydride (3 mol /g) .

10.0 Te@Pam4 |5y, red of f .and t he
r@m p Wér@ gbtafngé 'aﬁe Vlgéax{#eg Mﬁls ﬂh?‘qc?qd% Ivﬂﬁl AAV 1

xture was evapor at ed

and sug%;qm@m fagomby BPLEChe. Odngmﬁthﬂ comp‘ﬁmmﬂerlﬂ&sd/l@éd% THF and 1 ml

acetaldbhmtlh \gﬁc&gdéﬁikg% n%{éxgwsm %1;%&;%@#41 q{rEX agfpé ap\qlqgon of 100

(Pe EEHCHWWFMMQ@VEMOMCmbmﬂ?dnde @3 mmol/g) Subseﬁuently, the
er or med

Ri nk d
resin whsH{IRe&NGr Zﬁcp ﬂf hr% re] wa%%g:e%%tgci Itcgﬁ%l\yggssg ﬁétgppnmfgatxon by HPLC

accor dance
12m&a‘€9¢°&d¢é’dﬂdﬂ°ﬂm@dﬂ4b®erﬁo&aéeaﬂ solution of brompactic
acid anhydride in DCM (2x 15 min). The resin was

MS (Eggs,ggiqgotgka&%ﬁ] 3x50mn, MeOH 3 x

Example 26: Synthesis of Ac-Phe-N(“Bu)—CHz-CO-Pro-cha-Trp-Phe-NHz (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 5M solunon 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 AAV].



5,0 M, DCM 3 x 5.0 m) and then incubated for 2x 30
mnind4m of a5 Msolution of n- butylam ne. After
washing the resin with (DM, 3 x 5.0 M, MOH, 3 x 5.0
m, DCM 3 x 5.0 ml) the regg ning synthesis of the
pepti de was perforned in accordance with AAV 1. 107
Exanpl e 27: Synthesis of
Ac- Phe- Ar g( CH2CHZ) - Pr o- cha- Bt a- Phe- NH2 (150) After
| i near peptide synthesis.in accordance with AAV 1, 700
ng of Ac-Phe-Orn-Pro-cha-Bta- Phe-NH2 (62) were '
Exangilé 27:nS¢hthssi€ 6ULEPRL- Foolm, ¢ L Sl Hae.
pr oductﬁz 0.0 16 m’rgl ?\gét%gﬁc-@nﬁﬁi@ggtfﬂemz &9‘%
Afte i met hyl.t hi o- 2-i m dazol i n-hydroi odi ne and 55.4 | (20
;ﬁ}'g;ﬁ)r HﬁPﬁﬂganFheilsm accw@mzwmtfb serddd 7?01 dlngfled-Bid:_-(@ﬁl-%Qha-Bta-
Phe- @Ne, Af§ e t sol vent using a
et B ATl T T rE Rl mpte? 47016 mmo

rotary evaporator t e WwWas pu

T o et 8 S s o 1o
" MeC id ot of co un were obf ai ne
TS White é?lg]slng{é R}B‘m( %g}?;‘)q.ner#%rgg%é@?@vaﬂ eMbgfsalyent by using a rotary
SvapoRerthére 28 pufifitatioacy 1PL.Canp eBet drdhgl dhePad ofof mi 0.1N Hel
a0l 0 nmedi at e ritonitis, I nmmune conplex
o rregi a elgl’ ag“grore{(%‘ﬁf’? f°§nﬁ°§ngiﬁ? WeTe qbiaingsicas diite golishl
conditions of imune conplex related diseases such as
MS (BAds ot +1966.9 [(dpHY.tis, arthritis, and farmer's
di sease. The corresponding aninmal nodel was descri bed
by Heller et al. (1999 Journal of I|nmunol ogy 163:
. 985-994) and takes advantage of the pro-inflamuatory
ef fect of imune conpl exes formation fromi.v.
- ExampRIPSOESfidad} bPEmounia 4 ' i.p. admnistration .
of the ante% bod;.gg BALB/ gmmh%g&(e gg‘%mv%@kescogfpa‘ixﬂé iated peritonitis,
I treated i.v. with the conpound 149 (1 ng/ kg body
mm“’i}ﬁeicg}:}leé% Tedigigd pEntQ@ms &l rayt oftthe hat_hcslog)inf cbmdi?ﬁx&wfdﬁﬁﬁﬁe complex
relatedMii s'uiclP b€ &J2hiths! %ﬂ;& Nk My Before .t he ,
~ initiation of the Sfé erglg’ pasglls\/%ndAgFﬂfifsg Jigeaes. 18R corresponding
animalpnpgh svas elgearibed bridisllenciud el 989 Joireal RiFininGloEA11691985-994) and

N RV 0_.gl . PBS) and pol ycl onal
ks e AT an Eri iR erfley b Sty Ropliaes dommssion fiom i
adminjstsgtianed e antigerapd iypi admidistrhtid?BST tBe dntfoBSA Was done.

The collected PE-cells were stained with DI FF- Qui ck.
At | east 20 visual fields (100x nagnification) were

BALBJimaicy &8 weeks ¢lHpwgE essBe fv Okt EleldoRBIE1491T) kg body weight in
200 ppbeq%&%?y %@ﬁgﬁ the r edugt ion of the influx o
pro-1 nif I'aiet ofy Betradpseowith dhe @rgsewsniaventionpdh min before the
initiatierd mifnitet reveise Npative ORRAKN GealiOn. EXAB], ewad
adminiE .62 g)\pél 2conpg/?(und 149 in a rodel of @ghi hvésuc%%uced by the
TR SHON A (20" mg/kg 1.v. in 200 ul PBS) and polyclonal anti-OVA Ab (rabbit: 800
ug/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.



C5a i nduced neutropenia is a nodel for shock induced
di seases (e.g. septic shock), where the systemc role
of C5a such as neutropenia, blood pressure decrease,

pl ays an inportant role. The jpgeason for the decrease
of the neutrophils in the circulation is their Cba

Examplefe Efficaby ntkiongponad 1 4% in ¥ @56l o Bdal iR duckl i ufh ecn?SS
of - neutrophll recruitnent is also playing an | ant

ot her di seases |ike reperfusion |nJury
C3a ﬁ:ﬂdu@ed “‘H‘g P %é%‘saﬂ ’§8d°g d¥cshaskd dn edsﬁxgtr,$ese¢e galseptic1sBO&), where the
systeBri¢ tals bf CInsiichad nédtrofiad, "6 ﬁ%ém%?cﬁcm%ﬁ %12)?54 ,Hg,g{q%'é Zole. The

r e anaestheti zed |

ats
reasonl t?)f(& dé??faasi g‘fl‘ﬁ%‘“@’f—ﬂs H@ﬂ?@lfcuwlomatthmxt €fa thiggered binding to the

vessalnztrau@dme d EHSQ,fthﬁrd nd,the anjmals were
0 F{ # dté{g the fol pggm%%g{uﬁé?%@gégoéﬂayflg Ftrpopjantgrole in many
other t E@erfpsian injery This modet prapalsmdtsdibd bRISEBrt b6l 81999 British

Joum:apapp}g,p,ga@g%grl 391 konthe invention, viali.v.
i nfusi on [e was taken one mnute prior to
that. 2. 10 min after conpound infusion the rats vvere
‘Fe ;ﬂgwgtgq. r.Coa.j Py& / over 1 mn)
tr: Sgﬁdp\u{egsa%g%légz%eﬁ $fitrke ’b“eﬁggf’&ﬁ@%&néwlﬁm Gisng/kg). A
ca efqrrY@é igtfadgredhin@3be fugnian iveine ahi @ andnalBWRRM:S ”fé;fﬁh %S the following

pmceﬁglgout 0.2 mM) inlithiumheparin vials fro
jugul ar veine were used for the differential blood

count. Wiite blood cell count: Wite blood cell count

d w th a haematol ogy-cell-counter.
: Ra\ga&?@gé;# algd with Ivehéﬂﬁ At compoiy kdfeulrieh M@nm@paamrdmg to the
invenfipm iz ie infegiat. ArilgRdaRbROMaSERR &S mifa
~dehydrated w th net ha?ol prior ot%g st aig%'%gga}i?t
fixation the sanples are stained with My Grunvvald
2. 10 stimbfiérrgmplindinfikiBe thEhE
min) St€P Wi tﬁipaqua dest . . Subs%a&%%%f%ﬁzqéfkgﬁ%g?a 34 g?#rgﬂiﬁwerl
is perfornmed for 2 mn and the sanples are washed
again with aqua dest.. 109 The differential cell
Bl SLoun is determ ned as t he sum of neutrophils,
S00CBEIPIES Bt trien shogdy pafpreqnd atymmmsuynbea;&eahftﬂmﬂﬁﬁmit&ﬁo@f
100 cells. Then the percentage of the neutrophils in
3B gl ation to all white blood cells is cal culated. The
lop stmples @best §3amh isclithinnFheparia viatdlfrarh e ugil@tvelddSvere used for the

differs€ifl B1b&d dgdhd on of conpound 149 reduces significantly
Coa-i nduced neutropenia, therefore, has the intended

anti-inflamatory effect in

- 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..



this inflamatory nodel. Exanpl e 30: Conparison of
activity of peptides with different CGterm nal am no
aci ds The assay system described in exanple 11 was
used to neasure the follow ngg@ctivity of conpounds
10 and 40: 10 Ac-Phe-[Orn-Pro-cha-Trp-Ct] 897,5 F 40

The AiffeRingal Q1 Bowant Gh&ie_E
; i 0 2???’3? %31? t\gﬁgﬁﬁtﬁfe %}!&; ?)g}é% egﬁla?wlﬁ’ebawpms

lymp?lr Syrg%%\l%fqg yloePcégg 09 cells. Thérthe e pavpentigs of ¢l rmnedpHilg it R&ation to all

whnumoha&geﬁcﬁmuﬁgdllne (activity class F;, i. e. >200
nM . As the guanidine group (Arg) and the urea group
(Cit) are bioisosteres and have simlar space filling

The ﬁﬁlﬂpﬁrﬂrbsﬁﬁbed iDeid ML Iﬁ'@g}g it t?eh %l}'ﬂg%ﬁ\ég ? rngEch55149 reduces -

I dent, .as al so descr
 signifjggngs (Fadmhged A@}moppmﬁ,a\lhbgtfort hiias the aftpided @ﬁfmmztn&a&t&% effect in
this ibMMm4h§ md@e Of the substituents is not a sufficient
criterion for predicting activity. Another inportant
aspect is the fact that citrulline is uncharged under

physi ol ogi cal conditions but is quite polar
char ged

t al.t hough not pol ar_as
Exardifly $6: b on 3 R Hos Pepadis Wuditumen G-sminal amino acids
| ogP-val ues of different am no acids are cal cul ated,
as shown in the following: 0 0 0 NNH2 NNH -~O
Thezg yz N ' NH 101 2 O~ NHNHLog P. -0.29 Log _
0>68™ ASKriPTd iNepapity Uk wey gepdpto nBasi@e iy fiowisl, 6ivity of
compmbdsﬂmgﬁhunlue incicates the distribution coefficient
of a conpound between a water phase and an n-octanol e
phase. The nore polar conpounds are, the lower the

10 | ogP] AAPRE[Ora-Prd 05 values we-Lh
| the proqr a[m Ché r%\”{vh%)ga ai nable from Canbrid 7’Sgoft, F

40 Ac-Phe-[Om-Pro-cha-Trp-Arg] 896,6 C

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 nevcrtheless although not as polar as a cha.rged guanidine. This becomes clear




Canbridge, UK). Due to the huge |oss of activity
al ready exi stent when the very pol ar guani di ne group
is replaced by the nedium polar urea group, the one
skilled in the art woul d nottieise an even nore unpol ar
or even hydrophobic substitution instead of arginine,

when de logBenlussiofl differditt amins atidsewencdl@dstediCisi dtolw inWdie | fllowing:
~be eypected. The features of the |nvent|on di scl osed

n tlje above desgrlpf)on t he clal t he draw ngs o
di vid or any conbifhat i n be essenanle\
to ithe pract??ﬁiy# i he wﬁvent i NYTtSNwari o
© e i ments. 101

alrrs 1. A orrp und, prefeliabl y a
Cba eceptor ant agonilst, with the fol™ow ng structu
X1 %3 X4 X5 X6 - 1M whereby X1|is a radlcal\bj:::]
havi ng a mass of aboutfH-300 and whereby X1 is

prefepgh\ chosen fromthe groupePneddudi ng R5-, 14.p:0.06
R5- & 2N ( R6) - COHN'R5=@ CO-, R5- S02-,
RERPNE- RG) SC2-, Rbeg(-R6) - R5- N( R6) cs-,

The logg ?@&E@c&gﬂﬁgﬁ%ﬂsﬁﬁﬁoﬁﬁqeﬁﬁ% Cfoﬁgowfgé%aq W@terapl}afse and

an n- oictad@pephmnfﬂhy eore potwsempbmmm etrh,ethg nows tenpdh Szﬂﬁtg isHThe logP

y substlt alk .
values| s U5t |¥?q ‘gx%d tﬁ J?S‘Fk el { 8%\}4: yQOl’taglﬁ‘g%t TPy }éambndge Soft,
Cambridge UKEYCl yI | aryIaIkyI substituted aryl al kyl, aryl,
substituted aryl heteroaryl substituted heteroaryl,
acyl , substi t ut ed acyl , alkoxy, al koxyal kyl,

Due to&hbﬁmgetlbﬁsexﬂ aadu}i@W@deéxast@ﬁ Yhex Yirdl Jeyy p@ﬁrdguaﬁl'dgﬁtgh;dﬂt@ fplaced
X2 is a radical that mmcs the biologic

_ arylox ,
by the g H‘Ph%O ¥ ?aa%rf’lé!i* ithe qne skidled ip the @ryyonidipet ¥ee apven mege unpolar or
~ even h@ﬂl@pﬁ%ld fdbtithoRinkaBEhriinBe pandret ;l.déh AWfdifom Qﬂ%@{]rr less activity
mhereby the spacer is preferably selected fromthe
W°Md§F6ﬂ§° nmprising ami no acids, amino acid anal ogs ‘and
amino acid derivates, X5 is a radical that mmcs the

- biologic binding characteristics of a
The feet}xggs @E
individud® 6Aln WEOIHB Beh&ssatal 9(9%?% #ﬂa&@ rl)q @lﬁ?ﬁrin its various
i st1cs of "a tryptophane unit S a ra
embodieAtyss t he bi ol ogi ¢ bi ndi ng characterlstlcs of a
nor | euci ne or phenyl al ani ne

theyingangian discleped indhotkaye idascriptipn,, the@aim qg the drawings can = -



unit, 112 a chemcal bond is fornmed between X3 and
X7, and the lines - in fornmula (I) indicate chem cal
bonds, whereby the chem cal bond individually and
i ndependently is sel ected frgm the group conpri sing
coval ent bonds, ionic bonds coordi native bonds,
wher eby preferably the bond is a chem cal bond and
nore preferably the chem cal bond is a bond sel ected
fromthe group conprising am de bonds, disulfide
bonds, ether bonds, thioether bonds, oxine bonds and
ami notri azi ne bonds. 2. Th@—%%ﬁ’rpound according to
claim1, characterized in that X3 and X7 are
individually an amno acid, am no acid anal og or

1.  ai ¢van d framati bond
bet vveexﬁm;(S p(égnd 7O|5§ T?éggﬁ%gmé%%nﬁ ‘%g]rtg!f O?lﬁmqgoﬁtfuﬁ'f“eét
| east one noi ety of X3 and X7, and the noieties for
X3 and X7 arg .|_§§$I_L an ntly sel ected
fromthe group conprii 5?(4hex§ S@rr%‘if the N
term nus and the resgective side chain of |[the am no
acid. 3. The conpound accordtngto—ctarmd Or 2,
wherein X1 is a radical with a mass of about 1-300,
whereby the radical is preferably selected fromthe
group conprising R5, R5-CO, R5-N(R6)-CO, R5-0;CO,

» wher@By S02-, R5-N(R6)-C(NH)-, whereby R5 and R6 are
i ndi vidual ly and i ndependently sel ected fromthe group

X conprising H, alkyl, substituted al kyl, cycl oal kyl,

1 is sudadicalt kil a:magsq‘;—}ub , , subst

i bl 1950 SO R o S en om

ary

group énCLeC{!}é}? %‘EI AQ-yR y éﬁ@%ﬁh@@peﬁlﬁ@ﬂ@@y R&rS(ar, m(%)ﬁﬂ"@zn R5-NR6)-

, R5-NeR6YCS 3 RGN nd X7
i whi . @ Vi dal?g?] y and Th epent é@?ﬁ? gb%@&gp I’Jﬂﬂ [H2-CO-,
W a%?‘a h&éi’ql\v/‘gﬁlb’ eng indgpendgntly @Ig(nhoieh &oanthe gfbup-Ebﬁxpnsmg H,F,

hydr NghbaRe
h:te::qom?@u, 1 lal@a dﬂk%g éﬁl ?gﬁ)&l aﬁbg‘m gﬁcyflﬂﬁb‘gﬂe Hatéf?pyglylz Fylstituted
?}ﬁ:g' 1 814 %W @ut@ﬂlﬁm @A’}éalkﬂll&rﬂl substifited .atyl, B3teroaryl, substituted

heteroaryl, acyl, substituted acyl, alkoxy, alkoxyalkyl substituted alkoxyalkyl, aryloxyalkyl and
substituted aryloxyalkyl,

X2 is a radical that mimics the biologic binding characteristics of a phenyialanine 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 a.mmo 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, '



(L11), wherein Xis C(R4) or NN Rl is optionally
present and if present then Rl is a radical, that is
sel ected fromthe group conprising >N'Rl B,

- >C(R1B) (RID) and >0, whereby;RIB and RID are
i ndividually and independently selected fromthe
group conprising H, alkyl, substituted al kyl,

L oal kyl bstituted cycloal kyl, heterocyclyl,
aChes%qu)a% ?‘%@éddmﬁ@ﬁws%meﬂérwd, substituted aryl,
heteroaryl, substituted heteroaryl, arylal kyl,
the lisgbst [ { ut eld aryl al kyl, cycl oal kyl al kyl and substituted
I3 o i o b g e Ly
indeppridenant is ted< fromh he that. is se] ected fromthe
Coorgr oup. conprising >c;o?gq§‘@i§,°5@§8§$ Coxalent ;@Nﬂ, lonic bonds and
h mkgfgf éﬁnﬂ“i;@gm’@gemh Nher eby Lhe rad el o aare prefbly the
cne d d . : » |
fromthe gr ouﬁrec olrim%r%l hs & TP mpegige apprly bogfisedisulfidqdonds, ether

bondss thegther herd, exity bondshaed binihitAgieibogdy uct ure (111) to
the noieties X1 and X3, X4 and X6, X5 and X7, and. X6
a%g X3 is preferably carried out via Rl and R2; for _
XFhe pempaund X6ordin 16 dlaind | yehanekeliRASRANASAL e Sndvi

amind 25 GRlo 4oy Wpich the radjcal conpri ses%aAﬁMa)?g?rrﬁtI?@Wdua“yan
group and i < 88k QLB K Yat s Bhprebothsrchemivg! tmylbetween X3

and Xg\ip &arinedineder payikipatieit 67 ALk one ﬁUQﬁIe ét{ejr&'o g?%/ %‘2} %ﬂo @ ¥1|10’ieties for

LKyl .. S tituted aryl al kyl,
;XB’ %é:fi?d&lg‘a‘i”ﬁg;@ é?%ﬂtp‘gé fly SaleRtyﬁchqmalhek)g:r?(upl comprising the C
ermirgiglth¢ Ntterbreshs eQ¥pe@ivelsid c]‘?;k%ﬁy HadSadg! Kyl |
substituted al kyl o%’?y- cycl oea ylol,f%eyamﬁ{0 acid
al kyl oxy- heterocyclyl, substituted _
3. aTIIreydomp)szhﬁeIchSr@E%QJ) Ylaim 3ldEY! QycAryl,  substituted
al kyl oxy-aryl, alkyl oxy-heteroaryl, substituted
al kyl oxy-heteroaryl, alkylthio-alkyl, substituted
X1 is alkddidal RitB-agthiey lof a8k 4d0 | gal kyl .and substituted
al QA t hi 0-cycl oal kyl : Stgr?a%%gy erragééalalﬁar gpblypelected from the
EIOUP | PgiRFP R aRPy RerfdOnnBEPERMR0y BBOLGO3 RIMGA! R5-N(R6)-CONH)-
wheretWRS @Ry RN [raf ises. an aliphatic or o
alieyl, ) ormmti ¢ group éﬁ%h%%g?gdggfvef@y §eg?cé£je§?’édh? EToMP cRmprising H,
> Yoeipted sk |ngl@@k)éj supbtituted wlysioalkylt RélerBby¥Y); substituted heterocyclyl,
aryl ang)g{;ﬂ,sgﬁjt&ygry;subst ituted cycloal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, arylalkyl,

X2 and Lt lal kyl, et eroaryl al kyl, substituted '
mhﬁ%a%ﬁg‘fugw ,”%Q%‘%%’&P%W% 30y promafiy @mmiinaiaeid, a derivative or an
analogerytbkwaf kyl al kyl ,

X5 and X7 are individually and independently a hydrophobic amino aéid, 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:



het erocycl yl al kyl , substituted heterocyclylal kyl,

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

al kyl oxy-cycl oal kyl, substituted al kyl oxy-cycl oal kyl,

al kyl oxy- het erocycl yl, substh t ed '

al kyl oxy- heterocycl yl, al kyl oxy- aryl substit ut ed

al kyl oxy-aryl, alkyl he?ﬁtg substltuted

al kyl oxy- het eroaryl, qQ?&yl |0F§2kyl substituted

al kyl t hi o-al kyl , aIkyIthloﬁggcloalkyl and substituted

al kyl t hi o-cycl oal kyl conpdlid according to

claim4, characterized in that a ring is fornmed under
wheegf ti ci pation of R3 and R4. 6. The conpound accordi ng

to claim4 or 5 characterized in that. for X2 and for

X6 individually and independently R3 is selected from
Xlstm§4ﬂ£@yp conprising phenyl,. substituted phenyl,

benZyl, "substituted benzyl, 1, 1-di phenyl nethyl,

substituted 1, 1- dlphenylnethyl naphthylnethyl,

R1 i3 %?ﬁ&ﬂaﬁlxé)?%eﬁa&g Eﬁlieg?rhr L hl %%/al H;g]Lh |’1§ ge;llg;édi ft'rg;etge group
commngo?MIm@IXG(Rth(Rleaﬂ@b@ wvni@&ttyyhmsmskuﬁ %@%dmduauy and
mdq%qg ﬁ%°E§ EX i ndol Ineth | and substit
J B th?h%m%r?ﬁ'é‘lﬂﬁé‘n&cléoﬁlém’hgwbwtaw abifyl, cycloalkyl
substrtlumdmycléalkﬂ Getetdayaa! ﬁfbbtlﬁ@d'ﬁétér&@%lgﬁ leg’\txb%gﬁix a.r%/lt eteroaryl
ro

|V|duaII I ndependent |

Subsm}’% f?ﬂf’x’sﬁﬁga@ Cg“ batiteted ar)élellkslsl tydeadkylalkyl and substituted
cyd&ﬁkﬂﬁk IkyI C5- C7-cycl oal kyl, substituted

C5- C7- cycloalkyl, C5- C7- cycloalkylnethyl, substi tut ed

C5- C7-cycl oal kyl net hyl cycloalkylethyl substituted
R2 icytlopalykyrt e , L

%ﬁ;nyl gﬁﬁw hmnﬂg%?%;gz %Eseﬁ%gé ?ﬁ i3 “‘ng a? M‘S selsftgd, BRgy the group
compgispgi #CTO; SRy 10 &5H) >G=|N1daz>ﬁl=w @¥} WPO(OH), >B(OH), >CH,,

>CH§ubsknnq&ﬁd(nqldazonInethyl - indolyl net hyl and
substituted indolyl methyl. 8. The conpound according

to any of clalns 1to 8§, characterized inthat X1 is

R4 issEagcehie rising H ace
pr oggﬂosh?é{) ut anoy| ag{s%glgcztg@ggmfrﬁﬁ 5’?’8%?’??97‘%%% BofryffHs, CFs, alkyl
andSHWWFE%i%hélhylcarbonyl phenyl, oxycarbonyl ,
met hyl - oxycar bonyl , phenyl am nocar bonyl ,
- met hyl - an1nocarbony| phenyl - sul f onyl ,
the bindigg @if @Weﬂélhycdme apyetiesKdiane 3b; xarah@msi X808d X7, and X6 and X3

: ISpreg%;dTYLarﬁgd ‘Rt"g %la‘{]}%ﬁ%%«g The conpound accor di ng to any

ein X2 is a derivative of an.
amno acid that is selected fromthe group conprising

for Xg?ax?? é)lé %ﬁg%gﬁ’yﬂ& %{4!13%;?@2;] e)un | gl%%g;l &l winicmthe radical comprises
an aré@natlel @o@PRARNK|seleaBd B8m Bz group comprising aryl, substituted aryl, heteroaryl,
substituted  heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalklyl, substituted
heteroarylalkyl, alkyloxy-alkyl, substituted alkyloxy-alkyl, alkyloxy-cycloalkyl, substituted
alkyloxy-cycloalkyl, alkyloxy-heterocyclyl, substituted alkyloxy-heterocyclyl, alkylo#y-aryl,
substituted alkyloxy-aryl, alkyloxy-heteroaryl, substituted alkyloxy-heteroaryl, alkylthio-alkyl,
substituted alkylthio-alkyl, alkylthio-cycloalkyl and substituted alkylthio-cycloalkyl; and



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

1- naphtyl al ani ne, 2-thienyl al ani ne, 3- thienylal ani ne,
3, 3-di phenyl al ani ne, tyrosine, tryptophane, histidine
and each respective derivatjyyes thereof, or X2 and X1
t aken toget her are PhCH2CH2 or PhCH2-; X6 is a

for XSl@id foaK ¥ieti RiuAy BT MpakRk L dfromthe .
_group conpri si ng wpt%phanefkg%%@f%ﬁgﬁ’%‘%& the'radeal comprises
an aliphatig of RESMaticsETPER Aed preferalibitiy salletented dfom the group comprising alkyl,

substiRRAZALN SOMhRYLARL \ A - 2= garboxylic acid,
2-thi eﬁ]n él?/gl a%:y Ao, &%Eutt%{ ?%C{%}E,ﬁl’%ﬁeer?cycfyi subduted heterocyclyl, aryl,
substitite] | @g¥lp- distergardl amihstutal f heteroarylphedyidligl,aniubetituted arylalkyl,

heterofv r Qs al anj n -chl or oph | al ani ne
© eroér-yca:lﬁ%r %Bﬁgﬁ%gl g%’:g}r?e, I -ylth%ﬁl%aglﬂ'z lp| sipstiuted n gycloalkylalkyl,
heteropyebadkyli vaubstiuted abdtaresyctNakgiof alky{bxy-alkgl, dambbiuakh VR Phxy-alkyl,

1 _am aci hat, i1 s, sel et ect fromthe group
alkylog% ﬁ%ériqag&lfg ﬁ.}dos%{;@eld o hé;gypﬁy -gmgiﬂgl’((jle_ @y@'ﬂ%@gyrw@g}, nesubstituted
alkyloRy-haieroeyeyyd) slkghsyy-atySubgituted ROGRL:GUEHIN &lkyloky-heteroaryl, substituted
alk logﬁétel neé.t % D_ag%at eine(iPr), ] _
YOt ARy bi fthip-aliyly, (subptitutedjafkylthio-alkyl, alkylthio-cycloalkyl and
substit@tedalkhpihiody@lbgRryl al ani ne and respective derivatives
thereof; and X7 is a derivative of an am no acid that

is seletected fromthe group conprising norvaline,
5. el iolRd AesrambeldCil I i cd i.ne, Valdne
_C _st?id!ﬁpe, cystel ng( Me) Qﬁ}:;steééﬁlg}r?g‘?g%%dsm ?i)%lgtaelmﬁ%(’15|IJ tmeéd under
partmﬂ%‘PHPBﬁ?ﬁéﬁl a1 1yl gl yci ne, propargyl gl yci ne,
cycl ohexyl gl yci ne, cycl ohexyl al ani ne, phenyl al ani ne,
tz'ﬁl;?OSi ne, tryptophane, histidine, 1-naphtylalanine,
6. riogppred apdonding 3o cldiinesydrald, achiarvetesinet! i $AEEHi X and for X6

individiglly i " LT copgpound according to any .

Indivi Y };C?rﬁgc% ir{rlr?gqcn%i%ﬁ ’ % Msé %%Fcﬁecﬂ%ogh % oFTOuD, c%mgsghegﬁb sypstituted

phenylypheazyly onjpstintedt bewayt,oel -diphenylmethybi bubisyimteaharleliphédyemethyl,
hth! SO Eliby i Vi graup is el etected from

nap i ggg’}’ouépdg?%tlr‘}%?i Sllﬁaggﬁlﬁgn r'ﬁg')%y’ gﬂgly&netg b SQW, thienylmethyl,

benzothiemdmethyk ea substitgedrat benzothignyimetiylDSt irhidh R IABTHPD,  substituted

imidazGNaRal ldyl and carboxyl. 116 11. The _
Hm azéﬁgnpgglr%’g? do&%e&%g@sugs%ég&%&ﬂ%&lybm agoni st, having
the follow ng structure: X1-X2--X3-X4-X5-X6-X7 1(~)
7 r X1-X3 and X>5- X7 are defined as in one of '
o \gﬂglcﬁlsgg ?Lu_n%lc? Ci(_ﬁg’é’ﬁcﬁo We?feCSWLﬁ ﬁosgq chagaptarized igrthat for X5 and for X
individnally- ey | independdnlyaRB dis vheredyrdhemheygbhs RHpRGinBCLY-C5-alky!
substituts: seéfkre}ca@%i from %he %}rﬁoup conprising proline, ’
Brbecot initthei d->-Givsiafing. 2. sbstdsedl | €5deT-ayeloalkyl,  C5-C7-
- cycloalkglirfetlyy, dr GuBARNEDO! I036C7-cycloalkylmethyl,  cycloalkylethyl,  substituted
cycloa_lkylethyl, 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,
diflucromethylcarbonyl, phenyl, oxycarbonyl, methyl-oxycarbonyl, phenyl-aminocarbonyl,
methyl-aminocarbonyl,  phenyl-sulfonyl, 2,6-dioxo-hexahydro-pyrimidine-4-carbonyl  and
methyl-sulfonyl.



3-carboxylic acid, tetrahydroisochinoline-
| -carboxylic acid, octahydroindol e-2-carboxylic acid,
1-aza- bi cycl o-[ 3. 3. 0] -oct ane- 2- car boxyl i c aci d,
4-phenyl - pyrrolidine-2-carboxykic acid, cis-Hyp and.
trans- Hyp, and whereby the non-cyclic amno acid is
sel ected fromthe group conprising Ser, Gn, Asn,
. Cys(@2CH2CH2CONH2) , Arg, Hyp( COCH20CH2CH20CH2CH2OCH3) ,
- Hy Precommompbacrprdisg L oMpCH)claimd 1te8petetdive deri vati ves
t hereof and respective anal ogs thereof; and the lines
_ - in formula (I) indicate chem cal bonds, whereby the
X2 igpaerivetive bbameeniiso avid that ihseldoyedaiveh thi gEbep eBEBALihY phenylalanine, 2-

el . he gro conprd Ssi ng cqval.ent. bonds,
fuorS ph ihind, 3onE o iRty B tudisnhats aiapien dpsporophens laanine, 3

chlofopligiatdping, t he-chiorsphersyldatiiem CRhapgiBMhndRd M Bienylalanine.  3-
em cal bond is a bond sel ected Frome

. fera t he
thlen? {?gmg’fe bﬁgpy g@ﬂﬁ?"ﬁ%’i‘%‘& alT oftngy o HYRIoPhgRes uhistidiee banddsach respective
derivetivesithdbenids, t hi oet her bonds, oxi ne bonds and
am notriazi ne bonds. 12. The conpound according to .
claim1l, characterized in that the am no acid
or X1 & ’eb eRtephier a¥4PHCHRIBEES 3PbYCE! ected from the
group conprising proline, pipecaF|n1c aci d,
X6,azetLdine-2- car boxylic acid,
13 étdFﬁhi}tYFcﬂféacqmlm R¢ifeth3t isatelrosed| fram gei goup comprising tryptophane,

phenyilahRBY 3},@ki50C RisN@hL N§- - ( oxylic id . o
%C t ahy%r %T?n dg| fisyd C%r goé(agﬁ%a?aané%éd’ benzothienylalanine, 2-aminoindan-2-
carboxylig 5-a5ids y A-tignglaBnid, oGtthiveyi3laameh 0XYlubm-pih@laladime,  3-fluoro-

hen 'mwé-py.hhg%m rbpxylic acid . Hyp, Ser, Gn,
phenfl Mef ¢y (B8 DRSS R bl lafoninkY P o Hkiph ey alanine, 4
chlorgphepyldianige and mepective derigatives fHerdof, 12, whereby 117 X2

is a derivative of an amno acid that is selected from

x5 it he 4@ c i si. h |al ani,ne, .2- ..
F1uor g?%ﬁgnyl a: a%%llgn(g&fﬁe f alﬁolfo%%"eﬁ‘ﬁﬁ fip@nthse group comprising D-
cyclohexylalaping, p lli)lacp;cﬂ(m!eﬂ)rl'glye'ne,ﬁ-Dmoﬁf]ocﬂybli@ﬁl?klyﬁ!@ﬁie,n eD-Kbmoleucine, D-
opheny!l al.ani n -C opheny] al ani ne, -
cy“e@%%@h @;Tyé eﬁ‘ﬁk‘ﬁ‘g’, Sty ﬁﬁ%‘ﬁ{?f‘éﬁ&?ﬁ%}é&c agid, 2 e Daphaniylaanine and
Tespe@jV3-deripdtamythateafiand, tyrosine, tryptophane, histidine

and respective derivatives thereof; or X2 and X1
t aken together are PhCH2CH2CO- or PhCH2-; X6 is a

X7 iderderiedtive f Gh @iin@EEAOth&ACHs Geldi@ted e L0 valine. -
| r.oug} conpri.si ng. t_rylp_t oph;ng, gheﬁoﬁg}ea%ﬁg,cg&gmmg horvaline,
nor e'%‘ffeo oRe-lepgiag, j lgpgies, isolpuging yVallngnicyssine, cysteine(Me), cysteine(E),
cysteiB€P2)Q nkbtigoMhe | aANIoNRine 25 RAFLI0] e- oxylic acid .
;a-t hi enyl al ani ng,gugintehlpeﬁylég nlﬂﬁif)2c TohERIIBEHL, SYefohexylalanine,
phenylalamng, - JvioRiapy | Bymienhaes, distiding; o1 -nppteyiylaaingni Dehienylalanine, 3-

thienyfaléaiHORR! OBAN.AAPNEs yiereGf) OF OPNENY] &l ani ne,

3-chl or ophenyl al ani ne, 4- "cfhil or ophenyl al ani ne 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, cé:boxamjdo,' ether, urea, carbamate,

amino, substituted amino, Guanidino, pyridyl and carboxyl.



X5 is a derivative of an amno acid that is sel ected
fromthe group conprising ' D cycl ohexyl al ani ne,
D cycl ohexyl gyci ne, D-hono-cycl ohexyl al ani : ne,
D- honol euci ne, D cystelne(tpgg, D-cystelne(lPr)
oct ahydr oi ndol e- 2- car boxyl i c*&ci d, :
2-net hyl - D- phenyl al ani ne and respectlve derlvatlves
thereof; and X7 is a derivative of an am no acid that
11. i dhseprmpauad, HreforablyleeC Hr reoqptaraRE bt Bavivy ta kdlR%ing structure:
nor | euci ne, hono-I euci ne, |eucine, isoleucine, Valine,
cysteine, cysteine(Me), cysteine(Et), cysteine(Pr),
nmet hi oni ne, allyl glycine, propargylglycine,
cycl ohexyl gyci ne, cyclohexylalanine, phenyl al ani ne,
tyr03|%H—ﬂm2ﬁﬂﬂaﬂﬂﬂ¢+9@56- - napht yl al ani ne
2-t hi enyl al ani - thieny alanln and respective
derivatives th¢ eof 14. A conpoun (Ipreferably a Cba
recept or antagoni st, having the follgmnng structure:
X1- X2- X3- - X4- X5- - X6- X7 1(1) whereby Xl -X2 and X4- X7
are defined as in any of clains 1 to 13 and whereby
, whereb$ X 12683 A 0O r e = X-
(1 752 R R ot RE LR 138 g0 ey

present and if RL is present then Rl is a radica

rising >N-Rl B,
X4 1SVMCU(y€hc bxsa %Sg%% ooa\r;,[\’](1 - Z‘ﬁ%ﬁj ijl% ccmg oachi is seletected from the
group; qspmpyxpx@g @rqule,anpbcohmd epen dﬁlmﬁiny-QSﬁrlﬁtﬁ(@BQ aéif Ot'&rﬁﬁ}%rmsochmolme-

-carW)c?ﬁt%aﬁqgrfP&a{h?’ %Scf‘hutual Ky %asyﬁ i?t: Ilgt& tgg}%}tay!g}(%%@;gq-%carboxyhc acid,

1- azagangpf[a atOQ}dcthm Ebﬂbg'xzﬂl‘jtlacxcﬁmyﬂhenﬁ%bh&% QCLa?Jo\@hc acid, cis-Hyp
het eroaryl, aryl ak

stitute yl
and [’%{) %‘9 %"ﬁiﬂ%ﬁ RASYS S‘%F’B%H Ri)fl d$ RgJ$ctashiion the etoup cemprising
o oAklkyICalsK)@bH Ba,CONBLY, | | | yivBfcasen
Hyp(éﬁﬁﬁe(ﬁg b 2%;3 A cal Phar PO DeRaCkSoCHy)
group” T Q g respectiye degiyativesptherepf and mespeftive analogs
thereof@n@, >CH2CO, >CHF and >CF2; R4 is a radical, whereby

the radical is selected fromthe group conprising H
F, CF3, al kyl and

_ the lines — in formula (I) indicate chemical bonds, whereby the chemical bond is md1v1dually and

independently selected from the group comprising covalent bonds, ionic bonds and coordinative.
bonds, whereby preferably the bond i 1s 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.

12. The compound according to claim 11, characterized in that the amino acid represented by
X4 is preferably selected from the group comprising proline, pipecblinic acid, azetidine-2-
carboxylic acid, tetrahydroisochinoline-3-carboxylic acid, tetrahydroisochinoline-1-carboxylic
acid, octahydroindole-2-carboxylic acid, 1-aza-bicyclo-[3.3.0]-octane-2-carboxylic acid, 4-
phenyl-pyrrolidine-2-carboxylic acid, Hyp, Ser, Gln, Asn, Cys(0,CH,CH,CONHj>) and Arg.

13. The compound according to any of claims 11 to 12, whereby



substituted al kyl; the binding of structure (1V) to
the noieties X2 and X4 preferably takes place via R
and R2; R3 is a radical, whereby the radical is

sel ected fromthe group conpﬁ} $ing H alkyl,
substituted alkyl, cycloal kyl, substituted

X21Wdﬂmaﬂ¢eydf heties 95y lyls, BLSrocY -

fluor t{l lubsta;t ut ed ar;I > Sﬁ%%??gwiﬁlg%r%st mtpﬂ ghenylal‘mme 2-
oY l?galniﬂ Cb%hew P]@-P-l??:l 4-flyptosptienyitladine, 2- -chlorophenylalanine, 3- -

Somssaiod ) AR U e

thie ﬂet er ogicl yI al kyI aryl al ,
bRy lalapipe) tﬁlﬂ’b@?,l trmtephahe,t ieistney bl fepectivel Qerivatives
thereof: i S optionally present and if Y is present then Y is
a radical that is selected fromthe group conprising
-N(YB)-, -0-, -S-, -SS, -CO, -CNO, -CONYB)-

or X238 ¥ ¢t é y YB, YB 1 .and YB2
are | ngife\?l o%ﬂf\é[ry angﬁ §§B énggﬁ{ “selected fromthe
X6 grgup conprising H, alkyl, substituted al kyl,
isca dérovatike bf as wbsing t
¥ dervatiky bf as whsite held e@htqy@éle@!ad%lom bR bas %L%rlsmg tryptophane,

| tut ed h ocycl aryl, substit
phiny?zﬂ er Oatlyrq 3‘6“3 D(eutle%aﬂhg’ll%%ﬁ? ybenzgihjdngleiznine, 2-aminoindane-2-
carboxyliost adxdl,t ed -thieyylabiiié,, SYIGEQA) | k ubsti.t ut e
" Shen %cl oal gy[JAal k }1 Elf The co%%%ﬁg@ac%gpg%r%% tii’[ gﬂuom'
phenty lanipey  Atchiggophenglalaaitiec aB- chkafdphérﬁﬂhlanme 4-

chlordphmwdléamgrnauaspe@twembﬁd,mesr@mx% ethyl, propyl,
butyl benzyl and H2 CN Y 1Is éptl onal | y present and
X5 1s E LS present then Y is a radical selected fromthe

v(,as}z&)rq s P Amingy agi) -that- (5 sele@ed afingin - e SgrouN¥émpBising * D-
. cycloheSyl@l%ﬁB@r @blc}’/clgﬁ&ggf&r@er _hém? é:yﬁ!éhd' xg(){l?gapg)gh e%op@oeglgge D-

according to any
cysteineftBu), - Draysteipe(iRR, a?mahxﬁr%d@leéedaﬁﬂix§ﬁc facn 4- Hx@thQF—DLﬂﬂenylalamne

and re@amelcﬁhog“@pggyéoglaﬂ@l ne, 2-fluoro- phenyl al ani ne,
3-f I uor o- phenyl al'ani ne, 4-fl uoro- phenyl al ani ne,

X7 2-chl or ophenyl al ani ne, 3- chl or ophenyl al ani ne,
AT is 4. é?ﬂvéﬁtﬂphéﬁylmmawamd that- Baﬂﬁcwdaﬁ-aﬂﬁl th€. group comprising norvaline,

norleugmé hh A ' e /o

hFRARCRE Wil 1phh S8 ey Bilsitmarrescmptedeaeine ),
cystelrgﬂ’d) rregblecmp,vdl}digya:matprMﬁSgylglb@ﬁ@ngclohexylglycme cyclohexylalanine,
phenylalamne tyrosine, tryptophane, histidine, 1-naphtylalanine, - 2-thienylalanine, 3-

thienylalanine and respective derivatives thereof.

14. A compound, preferably a C5a receptor antagonist, having the following structure:

X1—X2—-X3-X4—-X5-X6 —X7—I
(D

» Whereby X1-X2 and X4-X7 are defined as in any of claims 1 to 13 and whereby



or X2 and X1 taken together are PhCH2CH2CO- or PhCH2-;
120 X6 is a derivative of an am no acid selected from
the group conprising tryptophane, phenylal ani ne,
tyrosine, histidine, 1-naphtyhgalanine,
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, :
5. 2-f o-phenyl al ani ne, 3-fluoro- phenyl al ani ne,

X3 hﬂs%feg‘g‘;’&“&%ﬂﬂuéq ani ne, 2-chl orophenyl al ani ne,

3-chlorophenyl al ani ne, 4- chl orophenyl al ani ne and

respective derivativgg E{ 5is a derivative of
an am nao acid sel ect froffith roup conprising

D-cycl ohexyl al ani ne, D cy hexyl gl yci ne,
D- hono- cycl ohexyl al ani ne, onol euci ne,
D-cysteine(tBu), D cysteifde(iPr),

octahydroindole-2-carboxylﬁ6 aci dIv),
2- met hyl - D- phenyl al ani ne and respective derivatives’
wherbiier eof ; and X7 is a derivative of an amino acid
~selected fromthe group conprising norvaline,
norl euci ne, hono-Ieuci ne, |eucine, isoleucine,
. in cysteine, cysteine(M), cysteine(Et),
Xlsé@%@@?ﬁe(Pr), met hi oni ne, allyl gi yci ne,
propar gyl gl yci ne, cycl ohexyl gl yci ne,
RI.Q%CI%ﬂexylalanine, . phenyl al ani ne, tyrosine,
15 9P) Ry Y REGsent apd EtR lois Reesent theadlt ig laahdical maich is selected from the group
compgisinBi >R 8l 34 i he d r ctive. .
. pgler tiat i ves&{@rggf%)(g}f% FD)tlg%l@%ﬁéa‘lé%gn%bg’uﬁyaagggﬁgf R {r%‘vé‘?l‘iﬁuy and
indepgpdeptly, sglegied dfrery the arenn, comprisiog &4, zlkgl, isobstifaéd XByl, Scy@loalkyl,
substigtd ¥adidaie10 j ' gl ected, fromthe grou
co g}rfﬂgi \rﬁlgyl’afleéﬁggygml’ﬂ%ygt ytgf1 ﬁlg%cr%clyglﬁla-aﬁ' ’t%}‘gsumt%d an)l, heteroaryl,
substigyteghi hﬁigpwl,om#%i cubdliapyd  arylalkyl, cycloalkylalkyl and substituted
cydo@kﬂgmyganna-dlanynobutyrlc acid (Dab), ornithine,
| ysine, honol ysine, Phe(4-NH2),
2-am no- 3- (4- pi peridi nyl) propionic acid and

2= A N0-.3:.( 3. Ri: i dinyl)propionic acjd, and the
R isBpR0 B P88 L0 LR 8L b om e s
C_ompa@m@bﬁﬁ@, >Er@Pe0abtBO@HISB (GIDE PCHE, >TUH, 809 BCHIF and >CF,:

preferably according to any of the preceding clains,
having the following structure: 121 0 D C2 NH B Cl1_

R4 is|anptli@l Niwhereby the radical is selected from the group comprising H, F, CF;, 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.



AZ3 OOE Z1 HF 0 (V), whereby Ais selected from

the group conprising H NH2, NHal kyl, Nalkyl2, NHacyl

and OH, B is selected fromthe group conprising

CH2(aryl), CH(aryl)2, C}E(heﬁg oaryl) substituted

CH2(aryl), aryl, substituted aryl and heteroaryl, C1
fylsa & ependent sel ect T

SR Bk B Y 4R A SEERCRARI LY, 22LEELS S e gy
Compalﬁlvagn-N(mgT Dy -betSaeerCqt, -Gnl- (0}2 CO(DIN(MQJAIM a bond

can. be forrmpd, Dis selected fromthe group conprising

éé cyc | kyl, CH2(cycl oal kyl),
cl oal kyl), CH2Ph(2-Me) and CH2-S-alkyl, E is
S Iecte fromthe group conprising CH(aryl),

NibstiLpwed CH2(aryl) and CH2(heteroaryl), F is

se ed fromthe group conprising al kyl, CH2-S-al kyl,

CH2CH2- S- M2, CH2CH=CH2, CH CCH, cycl ohexyl,

I@qzéyé CH2Ph, CH2naphtyl, CH2thienyl, 122 Z1

[ t 2dm t he group conprising (CH2)NNH with n
, whereb), YB, Y8 d 682 )

CIPéPh 4- NI—II) 41zvimd i‘%gm vagdé!r%% i nyI ;‘%B%ﬁ%?nﬂg%“ed from the group
comprggjg alalkylp sebssintteda rediylf Q‘j@lqaﬁcypr eﬂ:eﬁﬁltcﬁheyclbilkﬂs heterocyclyl,
substi e m e r | S

et T s EHReS AL ARG niae] s, arvlay,

he conpo accor I'ng
S“bS“Pl‘ﬁtarylﬁlkb'ls CM?@Q@@beandmmushmtgr@ulaampml sing H NH2,
NHEt, NHAc, OH, B is selected fromthe group
conpri sing CH2Ph, CH2Ph(4-F), CH(Ph)2, CH2thienyl,
15.  CFmnespirophd aqeheling to cRirg44Fghapddebrizéd gnde, C is
sel ected fromthe group conpr|S|ng H and nethyl, C2 is
selected fromthe group conprising nethyl and CHZOH,

R3 is pradich! selecred drofitha g@up QOMBELIAE mRihy R e Py #tgh%ufﬁ%éhkyiﬁgd

struct is selected fromthe group Co
S 7 CH2) 3-, -(CH2)4- and -CH2CH(OH)CH2-. D s
—G ted fr ke group conprising CH2CH2i Pr, CHQiPL

CH2cycl ohexyl ,

H

cycl oxexyl,

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-
phen_ylalanine, 3-fluoro-phenylalanine, 4-fluoro-phenylalanine, 2-chlorophenylalanine, 3-
chlorophenylalanine, 4-chlorophenylalanine,  1-naphtylalanine, 2-thienylalanine,  3-
thienylglanine, 3,3-diphenylalanine, tyrosine, tryptophane, histidine and respective derivatives
thereof;

or X2 and X1 taken together are PhCH,CH,CO- or PhCH5-;



. CH2CH2cycl ohexyl , CH2Ph(2-Me), CH2-S-tBu and
CH2-S-iPr, Eis selected fromthe group conprising
CH2Ph, CH2Ph(2-Cl), CH2Ph(3-Cl), CH2Ph(4-0C),
CH2Ph(2-F), CH2Ph(3-F), CH2Rho4-F), CH2i ndolyl,
CH2t hi enyl, CH2benzot hi enyl and CH2naphtyl, F is
X6 isel defiedvé rafmut henigs QdR sQBREd St isi
b (OHR)20HB, . (CHR) 2- i Pr, CHD- i Pr, A %‘%‘3 ?g_éﬂa?smg tryptophane,
pheny - rovie, (ipidinecronapbyyhalands, dbrazetyichyihlexipt,, 2&mincndane-2-
carbogfilceCch@ld, T DAResIA—AOUP3-GRERdI SN @% BJ hdhi= 13 fAuoro-
2, 3. 4, (CR) 30, CH2Ph(4-§\IHI}|)Ii and b2 :BIS Falangy | )3 -fluoro
phenylglanine; j4sflugse-phamylalapings e 2eabiorophenlylalinid i Fcidoeplmylalanine, 4-
chlordpR€AY ilhnihSard GLOELRA dbh up conprising CO . and
rgl@g?y 123 20. 52 conﬁgﬁ‘g“?f%@% éf?abl y a Cba receptor -
_. antagoni st, whereby the conpound has the follow ng
X5 1s gideniative ef apfergino Beid\sel2ctediffomhe poap edayprifing O 2yclolikxAtnine, D-
4 se t he distances.of B, and D in at
eyelofiy RS o b B b} etk e Petnliing: meb <yfeipsBy).  D-
cysteine( b unclalgdbimivle? tirboxytik| eyt n@-tethyes phetlylafantel and - Rspective
derivdive dt%er:?}.’_ll. 1. 0A d3=10.01.5A d4=6.91.5A" A and C are
inai viduarty and i ndependently a hydrophobic radical,
wher eby the hydrophobic radical is selected fromthe.
X7 is Gr deipattengilan Himtigo adill ¥blect&y bRAK Youp fh%H%Qiﬁ% gllowahne? E&Q’leucine,
y a

h qnd. heterparyl: B and D are individua

omo;lghsinge AHSHE] {solsheing.ovaling.c cxteing, Hasleine@iomayiteineBli emtgine(Pr),
methitigs, ebYallyARIR! ablpYordah1 B | Gk BELEAldiS: 27 Y e10@01a1ani

henv Bl eferably the hetpgr oar oﬁn%t_i ¢r aélllE ca%xgll?égy%éf er )oég?lﬁ)/}%xylalmne’
phenypaniney e \EBHFouiPERRYIEd | higtidioe.c| krhaphRslaniher ebthichyahaine, 3-
thienyfalaif dnagésgégig@hgryvago%gth%%&gpendent ly selected from

the group conpri sing - Co-al kyl, C5-C7-cycl oal kyl ,

17.  The compound according to any of the preceding claims, characterized in that X3 is a
derivative of an amino acid selected from the group comprising élpha-amino-glycine, alpha-bcta-
diaminopropionic acid (Dap), alpha-gamma-diaminobutyric acid (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:



124 nethylthioethyl, nethylthio-tert-butyl, indolyl,
phenyl , naphtyl, thienyl, propenyl, propinyl,

hydr oxyphenyl , indolyl and im dazolyl; B is selected
fromthe group conprising phenyl, substituted phenyl,
napht hyl, thienyl, beazothigﬁyl, hydr oxyphenyl ,

i ndolyl, and imdazolyl; and Dis selected fromthe
group conprising phenyl, naphthyl, thienyl, thiazolyl,
furanyl, hydroxyphenyl, indolyl and imdazolyl. 22. A
conpound, preferably a C5a re@eptor antagoni st, having
the following structurg2 Ad|lB\d2 d4 C d3 D
whereby A, B, C and D represe
am no acids, am no acid apal ogs
derivatives, d 1, d%,1\ds and d4 re
di stances®of A, B, and D in at | east

energetically accessi bl conf or mer bﬁgnpound
and have ke folNéW n ues: d I 3,9 A d2 =
3,9 A5 A @39, 05 ,01,5 A, 125 ereby the

am no aci ds whose al A and
C, individually and %ndependently h&¥ ydr ophobi c

ami no acid side chain$hat conprises an dl kyl -,
cycl oal kyl, cycl oal ky 2 kyl, heterocycl lli aryl,
aryl al kyl, heteroaryl, oaryl al kyl

nmet hyl thi o-tert-butyl group,
whose al pha-atons are represente
i ndi vi dual Iy and

,» Whereby
A 1s selected from the group comprising H, NH2, NHalkyl, Nalkyl2, NHacyl and OH,

' B is selected from the group comprising CH2(aryl), CH(aryl)2, CH2(hetéroary1), substituted
CH2(aryl), aryl, substituted ary! and heteroaryl,

- Cl and C2 are individually and independently selected from the group comprising alkyl and
substituted alkyl, whereby between C1 and C2 optionally a bond can be formed,

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 CHZ(AIyI) 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,



I ndependent|y have an aromatic or heteroaromatic am no
acid side chain that conprises an aryl, arylalkyl,
‘heteroaryl or heteroaryl al kyl group. 23. The conpound.
according to claim 22, whereby the am no acid whose
al pha-atomis represented by 2 is seletected fromthe
: I sing C3-C6-al kyl, nethylthioethyl,
zl ‘%?ﬁ%@%“ﬁ?ﬁgﬁ%sﬁ% |°?mﬁ%%m%¥ﬁglrﬂ%wa%@ et hl3, R5(CH2)30, (CH2)20,
: (CHWEGC&[@3,FQH—U%(G—NI—B%@GHZ(@Pipeﬁ&n??|aS&t ed from the.
group conprising C5-C7-cycl oal kyl';” phenyl,
, substi tuted phenyl, hydroxyphenyl, indolyl,
3 isi aptidaallyl présenta@ht g3 isprdedthh&nyls the amino ..
cipaci d whose al pha- at o%w i sﬁtﬁlgz&g{]ﬁégéﬁ%g& ggﬁ(’g}e FRURTEsing CO and
fromthe .group conprising R5, nethyl-R5 and
ethyl -R5, whereby R5 is a radical that is selected
19 frgmthe group conprising phenyl, substituted phenyl,
naﬁ*ﬁ%‘?ﬂpof‘*ﬁ ERYIdingieplaion b8 ebwactehzedrinyypheny! , i ndol yl
and i m dazol yl; whereby the am no acid whose .
. alpha-atomis represented by C, is selected fromthe
A is 51e6ted frompth rasiprrgmB8siE HaNER, NHRG, NH&E fof - R5 and
et hyl -R5, whereby R5 is a radical that is selected
_fromthe group conprising C5-C7-cycl oal kyl, phenyl,
B is1sqleatesy |1fiqumethy | grofip n@idpyisigh @loPh, Q:Hmkmj,-@hgﬁ%b Lbthienyl
CH2n3} Lt?y; h@r{}qﬁ@&%gg{y téihe am no aci d whose al’pha-atomis ’
rgp edente y D, q °Qd| ected fromthe group -
' conprising R5, nmethyl-R5 and ethyl-R5, whereby R5 is a
: ' «that is selected fromthe group conprising
¢l 1{)%%%&)}?4 ﬁr?é‘bﬁ}i‘%ﬁ",“l’ t FEEsing Bhand, iefliyl, €ariarsglected from the group
comphyidg ovestyh emdy CH20BI 64 iy C12Rd G2y 24 A
is sel %Eewun% ﬁgr eferably a Coa r ecg@%%%&%dn?%égorﬂdséf rexling gtructure
The T8t M SrPgeing rCHRZ=, XCHR3 X4 CH32)X6and 7ZCKR CH(OH)CH2-.

whereby Xl is a radical having a mass of about 1-300
. d reby X1 is preferably selected fromthe group
D is geg?%wg‘f’ﬁlgx’%@?uﬂ%@mmaﬁ TCOH2iIIRS c@I€kBxyl, CH2cyclohexyl,

CH2(RE:c$6l8hexy REHIPRE)- VDL H2- & ,B5- N(R6) - CS-,
RS- N( R6)  C(NED - RS G B?e%‘-’ gﬁ‘%@gﬁs 5&5- B(OH) -,
R5- CH=N- O CH2-CO-, whereby R5 and R6 are individually

i o gt S5 3 TR B BRI Sl

: , hydroxy, a ,
CH?-PEI%E)M Fﬁ@@ty(%%ycwgﬂ’h(w), GHé2ieddply CCHbthies D SCHD br@Skhienyl and

CH2nbHr@r ocycl yl, arylal kyl, substituted arylalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,

acyl, substituted acyl, alkoxy, alkoxyalkyl,
F is s@bdsd GbH! #9 group comprising (CH2)3CH3, (CH2)2CH3, (CH2)2-iPr, CH2-iPr, iPr,
CH2-S-Et, CH2CH2-S-Me, CH2CH=CH?2, 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.



al koxyal kyl, aryl oxyal kyl and substi tuted
aryl oxyal kyl, X2 is a radical that mmcs the
bi ol ogi cal binding characteristics of a phenyl al ani ne
unit, X3 and X4 are individually and independently a
spacer, whereby the spacer isl3referably selected
frgmthe oup conprising am no acids, am no acid
20 an %Oérépoﬁ'g‘{i pgﬁqr%y 445 reFepioy antagonist, Wheieby sher @ttippahd has the
folldvnag stitciire:s t he bi ol ogi cal binding characteristics of
a cycl ohexyl al ani ne or honol eucine unit, X6 is a
radical that mmcs t bi ol ogi cal bi ndi ng

characteristics of a [tAlptoghane it, X7 is a radica
that m mcs the biol ogi sad—bt++di characteristics of
a norl eucine or phenyl dl/ani ne it, X8 is a radical,
wher eby the radical is/gpptionall B?esent in structure
I1, and if it is pres , It is elfected fromthe
group conprising Hd , OH NHOd, NH Cal kyl, am no,
substituted am no, I/koxy, subgsiituted al koxy,

hydr azi no, substitut hydr azinos TTNOOXY,
substituted am nooxy,/ al subst¥tlut ed al kyl
cycl oal kyl, substitflfe ldml kyl , heterocyclyl,
substituted hetero , 127 heteroaryl, substituted

heteroaryl, aryl yl, substituted aryl al kyl, aryl,
substituted aryl{Dhnmno acid, anino acid derivative
and am no acid anal ogon; the connecting lines - in
formula (11) represent chem cal bonds, whereby the
chem cal bond is individually and independently

sel ected fromthe group conprising coval ent bonds,

whert®Nd G doOdH S i ' .~ Wher eby , _
l?nf er abl'y tdhcgr}g%ﬁh%glf glea ch\éfgns égg‘?’d%&ﬁ“gﬁd“ Ableast one energetically
a°°e%1bzer nEBMEr afitee comtponndand lpn thei fsllavibpngduse! ect ed from
the group conprising am de bonds, disulfide bonds,
et her bonds, thioether bonds, oxine bonds and
am notriazine bonds. 25. The conpound according to
claim 24, whereby X1 is a radical having a nass of
dhpeuk = 10300, whereby the radical is preferably
elected fromthe group conprising R5, R5-CO,
510R61-980, R5-O CO-, R5-S02-, R5-N(R6)-C(NH)-,
hereby preferably R5 and R6 are individually and
d?%ﬁ@gﬁhhgétly selected fromthe group conprising H
d3L§6£ Eyfstituted al kyl, cycl oal kyl, substituted
cy I°Gal , heterocyclyl, substituted heterocyclyl,
aryl and substituted aryl; X2 and X6 are individually
and i ndependently an aromatic am no acid, a derivative
or an anal ogon thereof, :

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,



X5 and X7 are individually and i ndependently a

hydr ophobi ¢ am no acid, a derivative or an anal ogon
thereof. 26. The conpound according to any of clains
24 to 25, whereby X2, X5, X6 and X7 have individually
and i ndependently the follomn%ﬁ Sstructuré: R1 X-R2 R3

R4), or 128 Rl is optionally
methgﬂlgeth 1meg’}'ﬁ¥méi“‘ﬁ’§%r udaly, Pfieflyli snaghtyh thisayl, tohepenyls propinyl,
hydraxgbleny e thdblyband inddgoBip conpri sing >N R1B,
>C(RlB)(R1D) and >0, whereby RIB and RID are.

B mlpg %hdgall and i ndependently selected. fromthe

BFPUR, CHPRY$INE Rignyl tsubstiuted kphknyl, naphthyl, thienyl

benz_alylehﬁai yphetiy0 Sldofyult L. kyl, heterocyclyl,
substi€E¥Lgphe?erocﬁgfﬁgf&xﬁhﬁﬁ sJLstltuted aryl,

D heteroaryl substituted heteroaryl, arylal kyl,
iss elestqdt GoB the yareusk yompoiyiok opleyl, ahdp]xthyandu@lybsﬁﬁatzy@pdﬁmnyl

hydrokysHepsl iﬁx&?i kol imid3d l! B optionally present and if.
present i's a radrcal selected fromthe group
conpr|5|ng >C=0 >C=S, >S02, >S=0 >C=NH, >C=N-CN,

- PO(OH), >B(CH), >CH2, >CH2CO, >CHF and >CF2; R4 is a

o M°§QP“%\B’@@B‘§D laﬁ‘éarrwptoahntagmml heeing dhef folévinp Structure:

group conprising H F, CH3, CF3, alkyl and
substituted al kyl; thedbl ndifgy of structure (111)
to the moieties X ant X6, X5 and X7, and
X6 and X8 preferably kes pl e via Rl and R2; for
‘X2 and for X6 individpgally and {\ndgpendently R3 is a
radi cal, whereby the frfadi cal colgrises an aronatic
group and is sel ecA/from t he roup conprising aryl,
substituted aryl, hétferoaryl, stituted heteroaryl,
ar ylal kyl, substitlfed ar vl , teroaryl al kyl ,
substituted hetergdryl al ky y-al kyl ,
substituted al kyl yl,d%Jkonxy-cycIoaIkyI
substitut ed aaii% -cycl oal kyl ,

?

al kyl oxy- heteroqy¢! yl, substituted
al kyl oxy- het erocytl yl, alkyl oxy-aryl, substituted
al kyl oxy-aryl, aIkonxy het eroaryl, substituted
» Whereltsky | oxy- heteroaryl al ky!l t hi o- aIkyI, substi tut ed
‘al kyl t hi o-al kyl, alkylthio-cycloalkyl and substituted
aIkyIthio-cycIoaIkyI; and '
A, B, C and D represent the C-alpha atoms in amino acids, amino acid analogs. or amino acid

derivatives,

dl, d2, d3 and d4 represent the distances of A, B, Cand D in at least one energetically accessible
conformer of the compound and have the following values:

dl=39+0,5A
d2=3,9+0,5A
d3=9,0£1,54

d4=9,0£15A;



for X5 and for X7 individually and i ndependently R3 is
“a radical, whereby the radical conprises an aliphatic
or -aromatic group and preferably is selected fromthe
group conprising al kyl, subﬁkituted al kyl ,
cycl oal kyl, substituted cycl oal kyl, heterocyclyl,
substituted heterocyclyl, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, arylalkyl,
wherebyihe jamiac acidy yhasekgipha-athms ero aeprbsehieyiby A udbgt ¢t 1#dB6dually and
indepByRieHH I kyl,al kyl,, . substi t ut ed _
pcgcl o)glﬁ{(%/él %P%kghoﬁ%&r@?&ogéglsﬁ% A s e LAmelkyl-, cycloalkyl,
cyclopkylalkle hieterperdl Ky bryl, atykakydxlyeterokiyl, hetetdasflalk it theth Ithio-tert-butyl
grOupgﬂlkyloxy-alkyl, al kyl oxy-cycl oal kyl substituted,
al kyl oxy-cycl oal kyl, al kyl oxy-heterocyclyl,
substituted al kyl oxy-heterocyclyl, alkyloxy-aryl,
tituted.al kyl oxy-aryl, al kyl oxy-heteroaryl, -
f”he‘%ﬂg@% Apnifios geids, yhosg DHAcAIQMmR % FepasspRted iy lanfhild- iatiivydually and
independistlyi liave adl adniayik ob h&terdhroMatic bty EZJ;A Qq_ﬁ&&hnoﬁktk%'md)%@eds an aryl,

stituted, al kylthio-cycl oal ky e conpoun
aryla]%lcf’g&t‘ea?aﬁﬁl 9 eteroantialond era¥Rar act eri zed in that a ring is
formed using R3 and R4. 28. The conpound according to
claim 26 or 27, characterized in that for X2 and for
a i ndi vidual |y and i ndependently R3 is selected from
23. ?ﬁee cé’lng’ﬁﬁmg%ﬁ‘fﬁﬁd;r/'ﬁtﬂﬁl%%yl , substituted phenyl, -
benzyl, substituted benzyl, 1, 1-diphenyl nethyl,

uhstituted. 1, 1-di phenyl net hyl, napht hyl et hyl ,
Whefeébg’éf’t RGP A WROSE sty s repmeseripd betyis selstebred iftont @ik group

comprishige rglavhikyll | p i . SU it
h ge g?o,t hi eny nentnet%k}frm:a%%?z}%# {ﬁ;’&ggljﬁ&”]n?l ?ﬁbs’?%ﬁggd and ethyl-RS,
WherebY it ddy 81r9dira tthas|is sqleptrdl Hommshé groun momprikisg OSeCBelycloalkyl, phenyl,
bstitufed @hatyla Aok : ccordi ng.to any of
T a?rrs 24°to %@g¥lh£g§l}'§| cui acgglaga %?ygila’r‘]%&fef}yl.’ any of
claims 26 to 28, characterized in that for X5 and for

whereBy” tHeNghMb A L¥o@Ng i endent | [ .sel ected from

%S;e “ar oup conpr ?%i %Bﬁag&%é-s arfg rﬁfe?ﬁtegﬁ s?i’ i ferted gom the group

comprisgig 5, Merhpl-R5emd @hyb RS, wizdrdbyl RS ssubmtiichluhads seéecte_d from ahe group
substitute

c ~Ch-CcHCl - : -, C7- | gal kyl net hyl , )
om?rggx_gggl_egéé f‘g‘g}lﬁ‘%d n%}{gﬁ{/l' ’nap t&é%ﬂ ytfe@% {lyls%’g?’iypb?@d, indolyl
and imidagolshl kyl et hyl , benzyl, substituted benzyl
phenyl et hyl , napht hyl met hyl, thienyl nethyl, propenyl,
- propinyl, nethylthioethyl, imdazolylnethyl,
wherelguthst anbind edidi whotazaphal diaeh 1y Irepregtd@ldybyet by Lei@d from the group
com %Hb§£i&gtﬁ$ indol Ig%%hyl. 30._ The conmpound according
PrSE Sy SR kh ,Iré%}g’ o |etihRS, whershy RScislaandical that is selected
from thc | QEnprR3irdngs-0f7-c [ 012 I terjzed in
(gfm.ﬂ ﬁ H‘I’g fyglg?}]k?iﬁ p%én)tl, lqgeth :}]?LEI%;E, E— e{}_&ﬁ-‘lplhenyl’ 3-

that X8 is_sel ected € group co si'ng” H,
methylphanylgpd RABU#dr eby RI and R2 are individual Iy and

i ndependent|y sel ected fromthe group

whereby the amino acid whose alpha-atom is represented by D, is selected frérn the group
comprising RS, methyl-R5 and ethyl-R3, whereby RS is a radical, that is selected from the group
comprising phenyl, naphthyl, thienyl, thiazolyl, furanyl, hydroxyphenyl, indoly! and imidazolyl.



conprising H, alkyl, aryl, cycloal kyl and aryl al kyl .
31. The conpound according to any of clains 24 to 30,
characterized in that X1 is selected fromthe group
conprising H acetyl, propangyf, butanoyl, benzoyl,

fl uor omet hyl carbonyl, difl uoronet hyl carbonyl, phenyl,
oxycar bonyl, nethyl -oxycarbonyl, phenyl-am nocarbonyl,

5 nmet hyl - am_nocar bonyl, phenyl -sul f onyl

4.2 AscUnRINBd rREEIRY I B - 9y e apiatiantaganist dlrdvingythe folidwing structure:

nethyl-sulf3€¥l; 130 32. The conmpound according to
any of cl ai 7ﬂK209@379465ﬂé5y0%6-dﬁafd(BXﬂ)conprise
one or nore groups that inprove water solubility,

,‘wmmg?reby the water solubility inproving group is
: efected fromthe. group conprising hydroxy, keto,

car boxam do, ether, urea, carbamate, am no
)U.msupﬁtit ted am no, qyanidino, pyridyl and carboxyl .
ke Futh ass,pleosit h1300 andsthereby opt isrprefiatabljostested from the

groupheathprisidgh & 58, 0R5-00- NG 534 LR9D.C8. K588, 5[5
N 6§8R%I | eﬂi@er eb)&ﬁé(l X3 %b%f)g%rcg@d;% oy glsﬁiqﬂz%ﬁ?z" RS-

(R}t ROrN(RAY-Coz RoyNEBO)AAERhe RAHSS-XBSHO30Hy R 3-B(OH)-a R5-CH=N-O-
CH,-001)- Wity C R bl y, t:h chic amno.acid

is sel ectygd ;Hrn g%zéta%gedmgﬁg%ﬁ oanqtpfir ?’g%’ﬁdeﬁlﬁgﬁ%}w‘e@fcd ffom the group
comppsingchl il Aydaxy.azkwl dbwhstitichraioni cyeoaldyl, substituted -cycloalkyl,

heterdc®d] ' ' Le-3:- boxylic . aci .

o o AR P a5 a0) (b Pyt e, substted ary,
hetero@{‘}tl’aﬁy}éﬁn@-ﬁ?ﬂjéle@mzlbd,arab!ixyﬂubsﬁta’eﬂ dacy]l,- a.lkoxy, _alkoxya_lkyly substituted
_ P8y ' - -octane-2-carboxylic acid,
alkox4- p%gdrﬁgllxgt)a%}%g??s(ﬁg%}%tfdc ?W?gﬁy[’c acid, cis-Hyp and

trans- Hyp, and the non-cyclic amno acid is sel ected

L f C risi Ser, Gn, . Asn,
2 is AL G, BB STRY) BR e G el ST iy,
Hyp( CONH CH2CH( OH) - CH2OH) and respective derivatives
her,eqf .apd..r ecti.ve anal ogs thereof; and the :
x m%:do%rﬁe%]t;ilﬁglqﬁ“%@g i 'r“H’%P%‘Haf‘rBﬁ 4 $PAC§Te pYheKBy tthe (fBpee d$ preferably
selectdsidineis thevireupedvynprisiag ama) atidshﬁnﬁﬁ%@idcaﬁblogsbﬁﬂdanﬁiao acid derivates
~individually and i ndependently selected fromthe group
conpri sing coval ent bonds, ionic bonds and -
X5 is comtiah et Eirhangls, bidlbge A nting | BhAkNst0 S0k it Falanine or
homo£q§n1cal bond and nore preferably the chem ca on
P Wihd sel ected fromthe group conprising am de _
bonds, disulfide bonds, ether bonds, thioether bonds,
X6 i oxi,me. bonds and amj notriazi ne bonds. 34. The conpound
is aradisaldy csthebiglogmal binding chandteristics of 2 thyttogitage ati, no
' acid represented by X4 preferably is chosen. fromthe
group conprising proline, Pipecolic acid, azetidine-2-
X7 is £rafRaMWAt rRind&d ; Qi ' ines 3-carboxyli.c )
wy, 2cid tetrahy d@%ﬁ’%@%ﬂ%ﬁ%‘ﬁ?’ﬁg%ﬁgg%t%%‘ﬁ% acnorﬁ‘a'uclne §¢ phenylalanine

X8 is a radical, whereby the radical is optionally present in structure I, 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,



-acid, octahydroindol e-2-carboxylic acid,
| -aza-bicycl o-[ 3. 3. 0] -oct ane- 2-car boxylic acid, 4-
phenyl - pyrrolidi ne-2-carboxylic acid, Hyp, Ser, Gn
Asn, Cys(O2CH2CH2CONH2) and $rg. 35. A conpound,
preferably a Coa receptor antagonist, having the

heteroraotl | ohbtivgted heuemhbyl LarylbBdy] Xhbstiidied %3141
- X2 and X4- X8 ar?eé%,defl ng'l§¥as |lrﬁut§f/'rﬁ< amino

acid, ?‘mo F%{Fﬁg“"fﬂv BgcidAsHeEAn: X3 has the fol | owing
structure. R1- X—--R2 R3 I Y (IV), whereby Xis

th ggRgé ?r RL is 0(f[)tlonally present and if RL is
© coppeeline dines — jnsfogmyla ({1} s¢pressniecticmitat bonvist Whergbpthe chemical bond is
mdtvx&tQalmp fah& ifdgpenddhtf3! s@lec@@(ﬁ%]nﬁ}%%@d)epe lﬁttglc)gva(.elgtétk%téac%Q Sa{pnic bonds

RID are individually an
and cqnolr tivR @ox@sowber@h}fmpfeggbhgthbl bopd isyilcherﬂntblslﬁdntl uhe ehodd pedterably the

chemi€dl (Bt)ﬁ)@islﬁyaond é!&?éd fr&hﬁﬂi f&%g}? g«%}tpt(%%ﬁn?lg%g . ocy$ %nge bonds, ether

substituted eterocyc
bondspiaiogthgmbopts, osuxtﬂshqntiuammmeraaaf yonds. aryl akyl,
substituted aryl al kyl, cycl oal kyl al kyl and substituted
cycl oal kyl al kyl ; R2 is optionally present and if R2 is
25, pFhesompountd dcsordingadtiafh 28 ekiegétyd from the group
conprising >C=0 >C=S, >S02, >PQ(OH), >B(OH), >CH2,
>CH2CO, >CHF and >CF2; R4 is a radical, whereby the
X1 is 2 pdiceblaving asrdse of ﬁﬁblﬁ 'lQU'Ot\bﬁergnyHPraQ&qpfs'p?é&?tgbll?'s?lgcted from the

o GopREL R B 00t R MRS k@@oaﬁe?exm@fekéw&cmm
whereb)ab&SerpiblﬁQE tazxtdaRBlatrélrtﬂdlléii%tuat'fi3 ahd3 S%&@l fsagét%lc%rﬁ? fhe group

from roup comprising H,
COmPrStRE| ﬁlgf?l ‘@Eltbtgfept atkah éwpz’él@ﬂ,k;substmygd oaicloplkal, kyd:tgarocyclyl

subﬂnmwbﬁékﬁﬂydyl4amﬂﬁa§h&¥%ﬁ&¥ het er ocycl yl , subst|tuted
het erocycl yl , heterocyclyla]k substltuted

heterocyclylalkyl aryl , substltuted aryI aryl al kyl ,

X2 an8UDStatd HARGHAITY %hKMJt e ifuted ..o
amalogNELET ogr yl, het eroarylal ky?gl %r t? 8id 2 derivative or an
ogpR.thereg ryIaIkyI acyl , substltuted acyl, al koxyal kyl ,

substltuted alkoxyalkyl, aryl oxyal kyl , 132

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:

R'I—-)I(—'RZ
R3

whereby

XisC(R4)orN,



substituted aryl oxyal kyl, sul fhydryl al kyl, substltuted
sul f hydryl al kyl , hydroxyalkyl substltuted

hydr oxyal kyl , carboxyal kyl substi tut ed carboxyalkyl
car boxam doal kyl , substituta@g car boxam doal kyl ,

car boxyhydr azi noal kyl , .urei doal kyl ani noal kyl ,

substi tuted am noal kyl guanidinoalkyl and

.S ' uani. oal k Y .is optionall resent _
RUis S ERa iRl i kTR ik, fine Rbahatistilemiearianmene group

compysing pNeR I PG(R‘@)HUD) MYB@) wWhete¥BR 1B an ]}1 gse( 9& 1 dually and : -' _' =

mdepe %%E,:L%l ;ﬁYBZl{é Ve @%YWB%)E l\il;?g’?i)w@lm&dl alkyl, cycloalkyl |

substiafdd- Blodlkyt, GereNicYB l) ubddddte y
substfiBl YB2. YB3 Y e Bt %Y%ugmtt{\!h? §RVheteroaryl,

ep6ifERanYl) yaylaleds eybstiveed t Arlaligr ogycloalirplalks! nandH, substituted
cyclodltyialND?, al kyl, substituted al kyl, cycloal kyl,
substituted cycloalkyl, heterocyclyl, substituted
het erocyclyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, arylakyl, substituted

R2 is aptidnallk tlesen@)iﬁcll ﬁﬁftk}él ;i‘i‘l_ééébftl 1tqg‘g Jn‘gp 3 Lk 4L dae g-omttge gioyp gomprising

~C=0 é&loalét % he co accor
35-= St Qe CEF zéé?—NH PleN- CNs >PO(QH), aeB (OH), :hamh NECHA®, >CHF
and >Gf,fucture -(CH2)mY (VI1) or -(CH2)nC6-Y (VIII) ist
- whereby mis 1, 2, 3 or 4, Yis N(R3b)(R3c) or
-N(YBI') - C(N-YB2) - N(YB3) (YB4), whereby Rib, Ric, YBI,

R4 is g ﬁancal\@/%ereg)'/1 % éicﬂﬂ? sél&g dvflr ?-lf ln% &n d@@r}ge ST %e &l;,yCFL alkyl

_ el ected fromthe grou

and$@$¢m¢h@kﬁonpound accordlng to claim35 or 36,
characterized in that a ring is forned between two
noi eties of the conpound, whereby the noieties of the

and the bingiog pfistarceire (8l vo the addiaties XN hnd DS RANGE K6l %5984 K&t & X6 and

X8 profd; ing YB 1, YB2, YB3 and YB4. 133
prgégﬂkﬁﬂgyg&xg@%g?gg%gﬁdlng to-claim37, characterized
in that the ring is fornmed using YB2 andYB3. 39. The
rdin of clainms 35 to 38,
for Xz%ﬁﬁf?o‘% mg éch ﬁ}/] a?q,lglge;\en %ntly PFQHZ a radical, whereby the radical comprises

characterl z
an aromatic group and is selgcted 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 comprlses
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



N NN or H(IX). 40. The conpound according to any

of clains 24 to 39, whereby X2 is a derivative of an

am no. acid selected fromthe group conprising

phenyl al ani ne, 2-fl uoro- pheqxbalanine,

3-fl uoro-phenyl al ani ne, 4-fl uo0r o- phenyl al ani ne,
alkyl3xghéteroarybhamyidlo.amivie, sudsiGilior.g- phenyl al ani ne,

bk CH| aﬁqra{.o-,phe% aloaniy;’e,sulfthtg%ﬁt yaﬁ(s‘(lrl) tg"r?f%é‘/:’i aTkYI&O’CYCIOalkyl and

-Substutediapcyithigrexploglisyl. 3-  t hi enyl al ani ne, |

3, 3-di phenyl al ani ne, tyrosine, tryptophane, histidine
~ and respective derivatives thereof; or X2 and Xl . v
o7 together are PhGR2CH2CO- or PhCH2-; X6 is a derivative

+ of TEIfORRP YRS aseerding & eleime 6, foharactetisedgin tibp GOSN fofhdWusing R3 and
R4. trypt ophane, phenyl al anine, tyrosine, histidine,

1- naphtyl al ani ne, benzot hi enyl al ani ne,

2- am noi ndane-2- carboxylic acid, 2-thienylalanine,
28. 3-HQi g 5 ' < 2-Fl,uorg-ph | al ani ne, 3-fluoro-
- phenyl g%b agllhcﬁgé,cgffif% Eﬁ’ocrl%{rbﬂgﬁ%yﬁ fragdenzed in that for X2 and for X6
indiviiighy endindhpmyiéralyaRi ieselebahiiemomeeay GHBRIDE pHdiy, substituted

hen$iN! -phenyl al anine and respective deri vq
P ezﬁhe%n%li %gﬁ“%‘eg h‘é"rziy@a? 11\7‘51’ nybmethyli nwbstitited s &)l eliptedylmethyl,
naphthylgretityhe gybstitpted o maphtayln@ i CY &k | apj.ne :
bcnzogﬁ_ﬁgweﬁ%ﬂ al ycti) ne, D orm??g/cl ohegyl a yg’ni ﬁlg,gtﬁmeg thienylmethyl,
o nof e ein ubsputeds ¢ Hegthispylmethylcy sirpdazelyiethyl,  substituted
imidagely ieyitl dhdul pihRthdt &RrsBSKEE irfd6]yEmethyl. . .
2- et hyl - D- phenyl al anine and re pect?'ve derivatives
thereof; and X7 is a derivative of an am no acid

29.  s@&hecbompodndaiteéimg 36 QHP of Q%E Sing ﬁ?ég?%ﬁ%?ﬂea_ccording to any of

clai ng{;l ezgi e, honp-I eucl ne, ci ne,
aums, it(h_ > %‘9@9@?‘#@, md%tf@? Né (awé)fpr X§dtdivided|fstand independently R3 is
selected/ fofi the (d2bup c%su&e@ﬂ&%ggi )s/l%%sjﬁée{xlte%l ¥§.'cr§.ean¢y1, C5-C7-cycloalkyl,

.pr op gl yci ne, cycl ohexy )
s“bSt‘EWl %g&ﬁm}{%ﬁ%epb-%mmmm, suystiogéd €5-C7-cycloalkylmethyl,
cyclodlepethAPhametinddaSt | io@ﬁ?{ yrarpiylal ani ne,

2-t hi enyl al ani ne, y% t _}eéh 31/1 a %ryrﬁyﬁe SHRYek pbedavl e phenylethyl,
naphtiydmethyl | Weienyimethrlof propenylTherapinyho umethsigasdiei N OindiQaAMW methy]
substififedigiRs S HEM ' characterized in that X3 is ’

an am no?aci | ’ggﬁlﬂg‘tglﬁ‘%mg?sugﬂ“ﬁtﬁ? Holylmethylwher eby

the amno acid is selected fromthe group conprising

ariRhQnSLAP; ' al hha- bet a- di am nopr opi oni¢c acid
30. Da W%&é‘éﬁés any of'the Precefﬁng claims, lnppang:ular according to any of

, m
claims 24 to 29, characterized in that X8 is selected from the group comprising H, OR1 and

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

31.  The compound according to any of claims 24 to 30, characterized in that X1 is selected
from -the group comprising H, acetyl, propanoyl,. butanojIl, benzoyl, ﬂuorohiethylcarbon'};l,
difluoromethylcarbonyl, phenyl, oxycarbonyl, methyl-oxycarbonyl, phenyl-aminocarbonyl,
methyl-aminocarbonyl, phenyl-sulfonyl, 2,6-dioxo-hexahydro-pyﬁmidine-4-carbonyl and
methyl-sulfonyl.



- di am nobut anoi ¢ acid (Dab), ornithine, Iysine,
honol ysi ne, Phe(4- NH2), IZ;jam 30- 3-(4-

- pi peridinyl)propionic aci and _ »
g gm’ no- 3y(3 pi peridinvl)propizgni ¢ acid, and the am no
acid is derivatized at the side chain. 42. A

' 32 c oFworompoundt sfendalg|ty aﬁy 656 ain@CRRbH o, @ﬁgr&gﬁﬁi §.I1d/f>r X4 compnse one

or mﬁl:e V%rgg&k{h ‘%%F‘]Q'%\%ﬁq% l[upﬂgyugfgertc%gth@e&rg?@somggls; M:rbroﬁngxl group 1s'__'

1 hvAr .
gt oL DI IE Y T —
subs%d ’R%PW‘]'VZ and\rgbgxyl. substituted NHacyl = and

OH, B |s sel ected fromthe group conprising
-CH2(aryl), CH(aryl)2, CH2(heteroaryl) and substltuted
CH2(aryl), C and C2 are individually and

[ d fromthe group conprising al kyl
33 Iaﬂ‘g ‘é&gﬁ‘g‘"@i R‘%’ff‘é‘gh receRiRIA8ROR B hayingl thy fadlobamgistiature:

be formed between C and C2, 135 D If sel ected from

th roup ¢ cl oal k

CHg(gycI oal )fétﬁ&%n%ya( mX@nX?e%Srm; Me) and

CH, - S-al kyl , E is selected fron1the group conpri sing

heteroaryl)

h L) hnd RYk L Hieedq GHA( W and, CH?

Y egﬁ?g@l s)eCID)e}icl:t?dbﬁ%mHtfﬁg g;!%r_%lu%1 C r?‘baluf’%?% z(‘?r g Whereby
CH2- S-al kyl, CH2CH2- S- Me, CH2CH=CH2, CH CCH,

| ohexyl CH2Ph CH2napht yI ,
Cq—@ydﬁ:%gg CHSlcyc \ %3% eb R3 is selected
X4 s fromthe g“r°8u8 %:coarrnﬁlrn?) &f ,efeQV I@q CYC f pEokgdid imsedeckéd from the
groupj eompssirigopralihey gmeeslﬁnhcxd amnu{m\g dagooﬁfc 3 &]BTS‘?%?’ g%lsoqumolme 3.

carboﬁﬁbﬁc%?ﬁa@g?yl 'H’B: %E(E(il?qlagamctahydromdolea -carboxylic acid, 1-

aza-bicyclo-[3.3.0]-octane-2- carboxyhc 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, Gin,
Asn, Cys(O,CH,CH,CONH;), Arg, Hyp(COCHzOCHZCHZOCH2CH20CH3), Hyp(CONH-
CH,CH(OH)-CH,0H) and respective derivatives thereof and respective analogs thereof; and

the connecting lines — in formula (D) 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 gfou_p 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- ca:boxyhc 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(0,CH,CH,CONHS,) and Arg.

35. A compound, preferably a C5a receptor antagonist, having the following structure:



HN N . --</ H and HN whereby YB1, YB2, YB3 and YB4
are individually and i ndependently selected fromthe

group conprising H CN and al kyl, and optionally a
ring is fornmed using at |eastj3fjwo of YB 1, YB2, VYB3

. and YB4, and Gis selected fromthe group conprising
- H ORl and NR1R2, whereby RI and R2 are individually

and i ndepegd@en S ct f t group conpri sing
S H, alkyl, Xﬁyv?k%y-aﬁoﬁngﬁraéﬁ&a%—al)ﬁ% . The
' conpound according to claim42, characterized.™n that
, whésebsX s8bamt &d-%g QR0 | risin ,  NHEt,

e o o Sl e P B RS D S ey
CH2Ph, CH2Ph(4-F), CH(Ph)2, CH2thienyl and
CHZnaphtyl, 136 Cl is selected fromthe group

X3 hagpths followarg stuange:met hyl, C2 is sel ected fromthe group
conprising methyl and CH2OH, or if O and C2 are
connected by a bond, RMe—H@s—REsulting structure is
sel ected fromthe group coqprigg%g -(CH2)2-, -(CHR2)3-,
-(CH2) 4- and CHZCH(C]—DCHZR Dis selected fromthe
group conpri si ng CH2CH2i Pr, i Pr, cycl ohexyl,
CH2cycl ohexyl , C}QC}Qcycléhexyl, CH2Ph( 2- Me) ,
CH2-S-tBu and CH2-S-iPr, Elis sel édbed fromthe group
conprising gCH2Ph, CH2Ph(2-d), CH2Ph(3-d),

“wheréB2Ph(4-C), CH2Ph(2-F), CH2Ph(3-F), CH2Ph(4-F),

~ CH2indol yl, CH2t hienyl, CH2benzot hi enyl and
CHZ2naphtyl, F is selected fromthe group conprising

Xis C@d2)3¢H3, (CH2) 2CH3, (CH2)2-iPr, CLR2-iPr, iPr, CH2-
S-Et, CH2CH2- S- Me, CH2CH=CH2, CH2-CCH and cycl ohexyl,
Z2 is -R3-Y-, whereby R3 is selected fromthe group

R e e
, ,» whereby R1B and RID are individually and independently
selected from the group comprising H, alkyl,. substituted alkyl, cycloalkyl, substituted cycloalkyl,
heteroqyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
arylakyl, substituted arylalkyl, cycloalkylalkyl and substituted cycloalkylalkyl; |

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

- R4 is a radical, whereby the radical 1s selected from the group comprising H, F, CF;, 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, éycloalkyl,
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,



NH C(NH) - NH2 and H N and GIS sel ected fromthe group
comprising NH2, NHMe, OH, and H. 44. The conpound
according to any of the preceding clains, whereby the
conpound is one of the follow ng conpounds No.
Conpound 1 Ac- Phe-[ Om Pro- chg3 Trp-Phe] 2

Ac- Phe- [ Om Hyp- cha- Tr p- Phe

R R T e

hydrogylieyiy 0Bbodydlkyl,5 substituted carboxyalkyl, ca:boxarmdoalkyl substituted

S T T A
guani@ifodiey] BRE sUtiiu¥dQueiiambalRylECr |  28_
Ac- Phe- [ Om Pr o- cha Trp-Ne] 29

Ac- Phe-[ Om Pro-cha- Trp-Met] 31

Y is cﬁﬁoﬂlﬁ' ;{r%%htg ér:rfg 15 Egcs%d;t Rs fl'ﬂical $at is selected from the group comprising H,

NYRAD-CherB2om Prol(¥Bd)- @DpNFJéB})(YB&) -N(YB1)-C(N-YB2)-N(YB3)(YB4),

-N(Y%ié(‘gﬁg [@g@po e _[,r %Yéz -CO-YBI, -CO-N(YB1)(YB2) and -C=N-

-O- YBAcwﬁlh'eb}[ BINYB2,0¥Bh andTYB4 Brefipdivaitally and independently selected from the

group goxﬁ{gu%g% FSIEI% @Eﬁ ?.p%l ZNIb}:\lthfﬁ alkyl, cycloalkyl, substituted cycloalkyl,

hetcrd%helﬁl—ﬁu@ﬁﬂﬁmmét%ﬂﬁl afyy - sibprithtka ] aryl4 Beteroaryl, substituted heteroaryl,

arylakl_y|-1 subsnLuQR 1a1ky[1 %yc-:ligﬁk}wal?(l'l and substituted cycloalkylalkyl.

36. The compound according to claim 35, characterized in that

R3 is aradical having the structure

—(CHp)w-Y (VID)

or

~(CHp)m-CeHa-Y (VIII) ist
, Whereby

mis 1,2 3or4,

Y is N(R3b)(R3c) or -N(YB1)-C(N-YB2)-N(YB3)(YB4), whereby R3b,l R3¢, YBI1, 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 2 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.



43 Ac- Lys- Phe- [Om Pro-cha-Trp-Ne] 44
H Phe-{ Om Ser-cha-Trp-Ne] 51 '
Ac- Phe- Or n- Pro-cha- Tr p- Phe- NH2 52

Ac- Phe- Om Aze- cha- Bt a- Phe- NH2 L 53

Ac- Phe- Om Pro- cha- Bt a- 2Ni - NH2, 54

Ac- Phe- O n- Pr o- cha- Bt a- Cha- NH

38. A%hggémqgﬂ@ %o%@ﬁ%;ror&ﬁfx{lﬁ 7 Nﬁza@?tenzed in that the rmg is formed using YB2

-and YB3- CH2- [OmPro cha- Tr p- Phe] 58

Ac- Phe-[Om Pro-cha-Trp-i Ni] .59
Ph-CH(OH) - CH2- CO- [ Omt Pro-cha-Trp-Nle] 61
39. AChPbemb¥inBraeedzdiag & 42y B eral¥ik 3@% 38 characterized in that Y is
Ac- Phe- Om Pr o- cha- Bt a- Phe- NH2
NH:pc- Phe- O n- Pr o- cha- Tr p- 2Ni - NHZ 65
Ac- Phe- Orn- Pro-cha- Trp- Cha-NH2 66
Ac- Thi - Om Aze- cha- Bt a- Phe- NH2 138 67
Ac- Thi - Q- cha- Bt a- Phe- NHZ 68
Act Phe- Pr ot cha- Tr p- Eap- NH2 69

: - Phe\Om Prp- cha- Tr p- Phe- NH2 70
ﬁ—%e--CH— Om Pro- cha- Tr p- Phe- NH2 71
c- Ebw Orpy- Pr o%%;wa- Trp- Phe-NH2 72

Ac- Phe- Om Pr o-tha- Tr p- NH- CH2- CH2- Ph 73
Ac- Phe- Om Aze- cha- Bt a- NH- CH2- CH2- Ph 74

40.. F&Eg@%%ﬂ% £ gc?ué T{opa.?§ g?gﬁgnﬁ\%éto 3§6whereby

Bu NH CO- Phe- Om Pro-cha- Trp- Phe-NH2 77
il Oﬂ oL QrGhes T&é%l g %g&the group comprising phenylalamne 2-fluoro-

X2 is & degvatw ﬁP gmino_ac

phenylalanine, 3- ﬂuoro-phenylalam_ne 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,
phenylélanine, fyrosine, “histidine, ll-naphtylalanine, benzothienylalanine, 2-aminoindane-2-
carboxylic acid, 2-thienylalanine, 3-thienylalanine, 2-ﬂuoro-phenylalan'me, 3-fluoro-
phenylalanine, 4-fluoro-phenylalanine, 2-chloro-phenylalanine, 3-chloro-phenylalanine, 4-

chloro-phenylalanine and respective derivatives thereof;

X5 is a derivative of an amino acid selected from the group comprising D-cyclohexylalanine, D-

cyclohexylglycine, = D-homo-cyclohexylalanine, D-homoleucine, D-cysteine(tBu), D-

- cysteine(iPr), octahydroindole-2-carboxylic acid, 2-methyl-D-phenylalanine and respective

derivatives thereof; and

X7 is a derivative of an amino acid selected from the group comprising norvaline, norleucine,

homo-leucine, leucine, isoleucine, valine, cysteine, cysteine(Me), cysteine(Et), cysteine(Pr),



79 Ac- Phe- Om Al a- cha- Tr p- Phe-NH2 80

Ac- Phe- Om Pro-cha-Trp-Thi -NH2 81

Ac- Phe- Om Aze- cha- Pcf - Phe- NH2 82

Ac- Phe- On{ Ac) - Pro-cha- Tr p- Phe- NH2 83

Ac- Phe- Om Aze- cha- Tr p- Phe- NHZy 4 84

Ac- Phe- Tr p- Pro- cha- Tr p- Phe- NH2 85
- methiBAmbH ChltyPhgcifdlt Pr he- .

o Fzﬁ’% Ahd Pr;gaﬁ%yl%fy@mg %oh&gglycme cyclohexylalanine,
phenylalamipe, . Ltygnsw,o tapéopha.ﬁe pﬁgstpqqz: dgnaphtylalanine, 2-thienylalanine, 3-
t}uenﬁﬁl'agﬂgarﬁf Q5o E@vec&gﬂv;l;[vﬁs frobH2 89 '
_ Ac- Phe- d n-Pro-cha- Tr p- Phe-NH2 92

Ac- Phe- Om Pi p- cha- Tr p- Phe- NH2 93 '

A?hg%g@%ﬂ&g%?%ﬁ%g}ér %8%5#%?5@%&%@ claims, characterized in that X3 is an
amin@eciRhderi@tivAze -anhaniBb achl) evhidteblykthe @fmino acid is selected from the group
comp sm&,h %)&ﬁ)ra%?g}%mﬁepf ?l%EﬁBéat A Ng';aoplomc acid (Dap), alpha-gamma-
diamifobiRleiOnachz qbabia- Mafthinbe-1pike, hodhoASmEhePH 4(AC), 2-amino-3-(4-

cha: Bta-P at,r_si\lg& 102_Ac- Ebvv-Orn Pr o- cha- rp Phe- NH2
pipergS DREP RS i AR PRSBARpPPrPRIgnIC grid, and the amino acid is
derivézePBEh&\6ife Ela@r cha- Tr p- Phe- NH, 105

Ac- Phe- Or n- Pi p-cha- Tr p- Phe- NH2 106
3PP- Orn- Aze- cha- Bt a-Phe- NH2 107

42. Ag Bhepdan Sér@fefélBﬂ d rd%a%@epwfuantagg&st preferably according to any of the

Ac- PeOm er - cha- Tr p- Phe-' N
precefing plagmphpvipg the écﬂglwmg)SWNm 1 10
Ac- Phe- Or n- Pr o- hch- Tr p- Phe- NH2

o G2 0 E | 0O
AN NH . NH
B N7 NH _ G
o NH D O F
A @
0 72

VD,

, whereby

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

B is selected from the group compnsmg CHz(aryl) CH(aryl)z CHz(heteroaryl) and substituted _ |
CH(aryl),

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,



111 Ac- Phe- Om Pro-cha- Trp- Phg-NH2 112
Ac- Phe- Bt a- Aze- cha- Bt a- Phe- NH, 113
- Ac- Phe- Tr p- Pro- cha- Bt a- Phe- NH2 115
Ac- Phe- Orn- Pi p-cha- Tr p- Phe-OH 116
Ac- Phe- Om Ti c- cha- Trp- Phe-OH _ . 117
Ac- Phe- Om Ser - cha- Tr p- Phe- OH3°118" ,
.Ac- Phe- Om Pr o- C"E -Trp-Phe-OH, 119 '
D i spifdtedee 1981 o- %a- Uup. pifemREBIng 1 kyl, cycloalkyl,  CHa(cycloalkyl),
- CH,Cs(chphieality1 5 ORLPhebRe Bird-Ehas Mg 121
Ac- Phe- Har - Pr o- cha- Bt a- Phe- NH2 n122
: ACAc- Phe- Ar g- Pro- cha- Bt a- Phe- NH2 123 : :
is s ) ( J I 5 :
E ﬁ@;}%@n&pﬁg_ r o_%o%@léﬁgﬁgﬁzgiﬁmﬁ&%b%!%ted%(ml) and CHa(heteroaryl),
Ac- Eby- Or n- Pro-cha- Bt a- Phe- NH2 126

¢ S B B Bl B 180, i e, e, o

CCH, g tloie@y PRél: Grol ghenylc GH: 1Bt, £HBhaphHPCHItARNy], and .
- Me- O CO Phe- Omt Pr o- cha- Bt a- Phe- NH2 130 .
(- CO CH2- NH CO ) - Phe- Omt Pr o- cha- Bt a- Phe- NH2 132 _

Z2 is AR3 Phewhereby B3hie Beldetpd H‘bﬁrl&'lgicﬁ@) comprisilqng H, alkyl, arylalkyl, and Y is
optiof RSB oG pr . EnESEREk. s NAISCIOS5 om the group comprising H,
NCYBARYBRS NS (omAxs2¢- ey B sryBag- NH2 136 - :

Ac- d y- Phe- Orn- Aze- cha- Bt a- Phe- NH2 137

Ac- Ar g- Phe- Om Aze- cha- Bt a- Phe- NH2 138

Ac- Hi s- Phe- Om Aze- cha- Bt a- Phe- NH2 140 139

Ac- Ser - Phe- Om Aze- cha- Bt a- Phe- NH2 140

i e-OmAze-ch¢ - Phe- NH2
j n—(
d  HN- |

HN

N
H an

, Whereby YBI, 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 compris-ing H, OR] and NRIR2, whereby R1 and R2 are
individually and independently selected from the group comprising H, alkyl, aryl, cyclcalk))l and
arylalkyl.

43.  The compound according to claim 42, characterized in that

A is selected from the groilp corripris'mg H, NH,, NHEt, NHAc, OH, .

B is selected from the group comprising CH,Ph, CH,Ph(4-F), CH(Ph),, CH,thienyl and
CH:znaphtyl,



141 Ac- Dab- Phe- Om Aze- cha- Bt a- Phe- NH2 142
FH2C- CO Phe- Or n- Pr o- cha- Bt a- Phe- NH, 143
Ac- Phe- On( Et 2) - Pro-cha- Trp- Phe- NH2 144
Ac- Phe-[ Om Hyp-cha-Trp-N e] 145 3 PP-
[Om Hyp-cha-Trp-N e] 146
Ac- Phe=[ Orn- Pro-cha- Trp- Tyr] 13647
: Ac- Phe-[OM Pro-onf-Trp-Ne] 149 _
Cl 1cyslectodnirpmotiic cerBum cpinprisip H50d methyl, C2 is selected from the group

cémﬁgs:if .gl:ep g%}%&gg?% I:c])g Efg?g?%?] g\%a?trgl%gérll\&%d blysa_:xl' bond, the thus resulting
Struciie - s Seleet@ nirgme theh ardtpa -cPhpribi  —(C83,),-, —(CHy)s-, —(CHy)e- and -

cH,frdh ie- Om Aze- cha- Bt a- Phe- NH2 154
2ACEC§@- e- Om Aze-cha- Bt a- Phe- NH2 155

Ac- d y- Phe- Om Aze- chg- Bt a- Phe- NH2 156

. Ac2 Q. V- Phe- Om Aze- hch- Bt a- Phe- NH2 157 |
D ‘ﬁg‘?‘%ﬁte\y/d- $ﬂf“- %ﬁ FPUHP (RIPEFRS zﬁmf’r, 1&iPr, cyclohexyl,- CHacyclohexyl,
CH,8H,dyslobtie ] @RiyPac CRR), BIHR- i MdcH189p, :

Ac- Hyp- Phe- Om Aze- cha- Bt a- Phe- NH2" 160

Ac- Lys- Phe- Om Aze- cha- Bt a- Phe- NH2 161
E ls/sgk_e&'fre? _ﬂ_@g geg_gﬁlg:chg{igﬁg:g%yépﬁggghph(z-cn, CH,Ph(3-Cl), CH,Ph(4-Cl),
CHZ&K}I@% -CHpPhGi-6).h | DB f Ofifindolys4 . CHothienyl, CH,benzothienyl and
CH#phM1Y- O n- Pro- hl e- Pf f - Phe- NH2 165

Ac- NVF- Omt Pr o- cha- Bt a- Phe- NH2 166 Ac-Of -

| M Pr(,-cha-Bta-Phe-NH2 167 :

- AGs OFf - hj e- - Phes 1 ] . :
® i RN 5 R B o, o, e, o,
S-EtAeH 10 H,- DM Pl CHaCB: CHRRECNHR 4 7I0hdgH, Pf f
. On-Pro-hl e-Bt a- Phe- NH2

Z2 is -R3-Y-, whereby R3 is selected from the group cdmprising CHaz, (CHy),, (CHa2)s, (CH2)s
- and CH;-C¢Hy, and Y is selected from the group comprising NH,, NHEt, N(Et),,

N |
T
HN an

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

NH-C(NH)-NH, and d

44.  The compound according to any of the: preceding claims, whereby the compound is one

of the following compounds:

No. Compound

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

2 Ac-Phe-[Om-Hyp-cha-Trp-Phe]
HOCH;(CHOH)4-C=N-O-CH2-CO-Phe-[Om-Pro-cha-Trp-
Nle] ‘ .

4 X-Phe-[Orn-Pro-cha-Trp-Nle]; X = 2-acetamido-1 -methyl-
glucuronyl
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Ac- Phe-[Om A. sn-cha-Trp-Ne] 174

Ac- Phe-[ Om Aze- cha- Trp- N €] %% T}Ag EEE] [ Om Chy-cha-'

rp-Nle] 176 Ac Phe-[ Om HyA-c

177

5 Ac- Phe- 83 C —cha-
vl phe- (O HHSTon QeWmomg cha
ép_

Ac- P Hyp hle-Pff-Nle] 180

6 AC- O’lﬁ'l on e
Ac- Phe [OmHyp-gE: e- irp Ehei( I—S_)S(?—Iz )-cha-Trp

Ac- Ph\@:e][onwp M - Trp N e] 183

184

2 e P R IOR P TP SR o] | 185

28 Phe-FhefOR-Prondhe-TBp-an&he] 186
Ac- rz.m I:[r\m D.—E Cha_TEfpf-ﬂl el 187

Lo

29 e heyiOp}- bocha I Mehe] 188

4-0.0

31 Ac- Phe-F @'[‘Oﬁ’{proféf'r i 188

Ac-Phe-T Om Pra-cha-Trp-Cha] 190

32 pc- DﬁéfthaEQper&he-ﬂ‘ﬁv Blgng] 192

102

A e Y

34 Ac- DHe-P[hai@ﬁrEroe:ﬂla—Tfps-Ebm] e] 122 J
n Dh 1

[ rﬁg:‘iﬁ‘%@ BN T e e] 197

36 | Act Rhe&hb-Q0iPPro- dﬂhﬁrr;BPﬁ;g ne[ 198

AewPho T O Dro hl o Dff 199 |

57 he- PREFPERPBr ot e T 2Np- N o]
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44 H-Phe-[Orm-Ser-cha-Trp-Nle]

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

52 | Ac-Phe-Om-Aze-cha-Bta-Phe-NH,

53. Ac-Phe-Om—Pro-cha—BtaQNi—NHz

54 | Ac-Phe-Orn-Pro-cha-Bia-Cha NI,

55 -| Ac-Phe-Om-Pip-cha-Trp-Phe-NH,

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

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

58 Ac-Phe-[Om-Pro-cha-T_rp—lNi]

59 Ph-CH(OH)-CHz-CO-[Om—Pro—cha-Trp-Nle]
61 Ac-Phe-Om-Pro-cha-Trp-Phe-NH,

62 Ac-Phe-Om-Pro-cha-Bta-Phe-NH,

64 -Ac-Phe-Orn-Pro-cha-Trp-2Ni-NH, _

65 Ac-Phe-Om-Pro-cha-Trp-Cha-NH,

66 Ac-Thj-Om-Aze-cha-Bta-Phe—NHz
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77A¢- P TGO R ERATRL PRy, N2 —222
Ac Dho Fco-Pro-c¢ ta- Phe Nl 2~ 223
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88 Ac-Phe-Arg-Pro-cha-Trp-Phe-NH,
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92 Ac-Phe-Om-Pip-cha—Trp-Phe-NHz
93 = Ac-Phe-Om-Hyp-cha-Trp-Phe-NH,
94 Ac-Phe-Om—Pro—cha-Trp-lNi-NHz
95 | Ac-Phe-Om-Aze-cha-Bta-Phe-NH-Me
REG CH-S0,-Phe-Orn-Aze-cha-Bta-Phe-NH;
99 Ac-Phe-Orn-Aze-cha-Pff—Phe-NHz

100 Ac-Phe-Om-Aze-cha-Mcf-Phe-NHz

101 | Ac-Phe-Om(Ac)-Aze-cha-Bta-Phe-NIL,

102 Ac-Ebw-Om-Pro-cha—Trp-Phe-NH;

103 . Ac-Phe-Trp-Pro-cha-Trp-Phe-NH,
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Ac- Phe- Or A- Pr o- cha- Bt a- Phe- NH239 233

&3 |

bhe- NH2

i ST o e v gg?
vl g Sk A S Y
108 . pHEP - hacBtaPhe-Pik- NH2 238
B RS T TR g
Ao s DmQarSaki SaPTAED 201~
109\gh; A ﬁﬂ%\}’f\iﬁfﬁg;&%’?}&%%e Om Hse- cha- Bt a- f
Todi | PR CORTIETRE T e i
TENG pﬁé:“f’é}erpmﬁoahaim BbPNENH2 247
B e S T e e
113 - p!Ag Péﬁé[rgtPao-;cM BNI-EIE~MBD e
BN ey
11énc- PH@-@E{OIBF'ﬁe-ChaEfﬁIQ H};@E?% Ellgli 2903
T PRSI BR P eEhiE BPH N D 255
118c- Phe- -PEI0hPréRAg-PrapM.OHN 2
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263 Ac-Phe-Orn-Pro-ctb-Bta-Phe-NH?2

264 Ac-Phe-Ormn-Pro-ctb-Eaa-Phe-NH?2
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373 H-Phe-[Om-NMS-hie-Pff_Phe]
374 H-Phe-[Om-Pro-cha-Pff-Nie]
375 H-Phe-[Om-Pro-cha-Pff-Phe]
376 H-Phe-[Om-Pro-cha-Trp-Nle]
377 H-Phé-[Om—Pro-hle_-Mcf—Phe]'
B Fi-Phe-[Om-Pro-hle-Oct-Phe]
" [379  |H-Phe[OmPromle PN
380 |H-Phe-[Om-Pro-hle-Pfi-Phe]
[381 | H-Phe-[Om-Pro-hle-Trp-Nig]
382 H-Phe-[Om-Ser-cha-Trp-Nle]
383 H-Phe-[Om-Ser-cha-Trp-Phe]
384 H-Phe-[Om-Ser-hle-Eaa-Nie]
385 H-Phe-[{Om-Ser-hle-Mcf-Leu]
386 H-Phe-[Ormn-Ser-hle-Ocf-Nle]
387 | H-Phe-[Omn-Ser-hle-PATen]
388 | H-Phe-[Om-Ser-ble PEENIS]
389 H-Phe-[Ormn-Ser-hle-Pff-Phe]
390 H-Phe-[Om-Ser-hle-Trp-Nle]
391 H-Phe-Cit-Pro-hle-Bta-Phe-NH?2
392 Ohf—[Om-Hyp-hle-Trp~Nl_ej
393 Tmé-Phe-[Om-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 charactenzed in that the medicament is used for the '
: preventlon and/or treatment of a condition where the mh1b1t10n of the CSa receptor alone or in

combination with other therapeutlcs 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 compnsmg autou'nmune dlseases acute -

mﬂammatory dlseases 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, myoca.rdltxs,
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 dcgeneratioh, diabetic

retinopathy, diabetic macular edéma, ocular pemphigoid, keratoconjunctivitis, Stevens-Johnson

syndrome, and Graves_ ophthaimopathy.

52, Use according to claim 50, characterized in that the condmon 1s a local manifestation of a
systemic disease, whereby the systemic disease is selected from the group compnsmg
rheumatoid arthritis, SLE, type I diabetes, and type II diabetes.

53.  Use according to claim 52, characterized in that the mamfestatxons are selected from the

group compnsmg 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-mtestmal 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, charactenzed in that the inflammatory disease of vasulature 1s

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 medlcament.for such purpose.

' 56.' Use accordmg to any of claims 46 to 53, charactenzed in that th° medicament is used for

the preven’aon 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 tansplantatxon 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 i 15 used in

the settings of d1alysxs 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 accordmg to any of claims 46 to 55, characterized j in that the medicament is used for

the prevention or treatment of transplant rejection.



