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transmigration of blood cells. The natural defense against infections by the leukocytes in the

blood is not adversely effected, however. Thus, the composition of the same, such as

granulocytes, lymphocytes and monocytes, remains unaffected so that the natural defense

process is maintained.

Fibrinogen is produced in the liver and, in this form, is biologically inactive and normally is

provided in the blood at concentrations of around 3 g/l. Proteolytic cleavage of the proenzyme
prothrombin results in the formation of thrombin, which cleaves off the fibrinopeptides A and
B from the fibrinogen. In this way, fibrinogen is transformed into its biologically active form.

Fibrin and fibrin cleavage products are generated.

Thrombin is formed whenever blood coagulation is activated, i.e. with damage to the tissue,
be it of inflammatory, traumatic or degenerative genesis. The formation of fibrin as mediated

by thrombin is basically a protective process aimed at quickly sealing any defects caused to



Thronbin is fornmed whenever bl ood coagulation is
activated, i.e. with damage to the tissue, be it of

WO pdo7agssed ory, traumatic or degenerative genesPGI/ATEI®7/000095
formation of fibrin as nediated by thrombin is
basically a protective process ained at quickly

the vascu&?é\:bétaﬁ ﬁ&%e@e‘%f @6 ESeAKRE 8 fibPhhesoia s pathdbersy pEe3s. The
However, the formation of fibrin also is_a pathogenic

appearancpﬂrcntf@e&@m thnembippasatha friggenng gayselof cardidsripidptionds onhef the most

nﬁB%% erin ause %f cardiac infarction is one of the
promine lilolr'?l Bf'&ms in human nedicine. The role

which fibrin pI ays during the extravasation of
inflamatory cells fromthe bl oodstreaminto the

The role whishdbrinitlasstiurig thaextsivasaignel iilmameiesy fLl fm s s
bloodstre%:% 1n{or}ﬁe ﬂ?gu%n%ﬁ%c éélil ARbnRak &) Q§ q 'dgsﬂ@d ORI AR tﬁ@&ef@ﬁse

I'ssue, ot her hand,
against pﬂh@g@ﬁ@m&rmgaimsmby)r tuns@l cells lmﬂha ctrssueobutp PO Itlmw;herdmrége a
e tissue, as so far .not '

b t
process vyl 33 T FGUSES QL PSR PERE SRRS CRRE FFTEpHig fpgot been

examineERAAL (ﬁqlo't &l a kR éBeit! lsxbﬂﬁ Yidds8b Fhddtheld] 8RR ithYieo-N-
nmeans of the sequence to Bbeta and to cells in the

terminus lof Bbetetbyenears pf tieasequaice thBbs@gud e eclixdn hrablopdiiearyby
means of i Sl 006e TBERL BRBR, HERRTEA R PRuBletBbhorcens

into the t&bgyve the peptides or proteins according to the

i nvention may prevent the adhesion of cells fromthe
bl oodstream to endothelial cells of the vascul ar wal |

By way c?’[n[ﬂé H‘{eﬁﬁgﬁ%rﬁ déé&%\/%gwe t% {eg 'biagfo%ing 5&6}ctlﬁl§toqhé’ @l ention

e tissue escrl es pol ypeptid
may prewsht the adhesicrovidedlstftom therukca:distreamm gnmlml p@lswfélnasvasa@lar

wall and%)'l thi I ns g‘%’]q%gﬁﬁn@%g%ﬁgrég et h‘%‘& %T%o&qgﬁ)étﬁg l%{)gqezjen;rr)e/

results in a prolongation of the biological half-life
of these pol ypeptides and del ays thelr rena
W0921624 desdrihgs palypeptides yvhagh thég‘éalbﬁltbb eflda lopgychsain plymegrs. as

_ R Liéh

s RN i BRI g MBS

polymerfEeq@ndly pesudis éii b prélbngatief bé die binlogicablyal Hiitepatithesepalypeptides
the pol e uIarvve ht of th | at e

and delavbﬁﬂaﬂcr AR R e frogy Bhaig DR etal.

Polymerd Mtafe?italsqfhahﬁﬁ&u'u%alh RYESiSRleMical Use, pp. 441-451 (1980) The addition of

PEG-groups exerts this effect in a way proportional to the molecular weight of the PEGylated

peptide, as, up to a certain size of the molecule, the glomular filtration rate is inversely

proportional to the molecular weight.

W02004/101600 also describes new poly(ethylene glycol)-modified compounds and their

use, in particular with emphasis on modified peptides activating the erythropoietin receptor.

Further examples for the covalent modification of peptides and proteins PEG residues are
interleukins (Knauf et al., J. Biol Chem. 1988, 263, 15064; Tsutumi et al., J. Controlled
Release 1995, 33, 447), Interferons (Kita et al., Drug Delivery Res. 1990, 6 157), Catalase
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pep’ude-]o%?)ilc}tmﬂ%@-\éonjugates it is necessary to take into consideration the structure of
the original substance, the molecular weight of the peptide and the polymer, the number of

conjugated polymer chains as well as the linker chemistry, so as to obtain an effective

peptide-PEG-conjugate.

Surprisingly it has now been found that peptides derived from the chain of the
Bbeta(15-42)fibrin fragment, wherein one or several amino acids of the natural fibrin
sequence have been substituted by other amino acids, as well as derivatives modified at the C-
terminal end of the peptide sequence also have strong anti-inflammatory effects. The same
applies to peptides and peptide derivatives the modification of which prevents their
destruction by proteases or peptidases, as well as to peptide-PEG-conjugates derived from the

basic sequence of the Bbeta(15-42)fibrin fragment.
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positions. In this context, an essential position in the sequence is one wherein the side chain of

the relevant amino acid is of significance for its biological effect.

The invention in particular concerns peptides and peptide derivatives of the following general

formula I:

HzN-GHRPX1X2X3X4X5X6X7X8PX9X10X11PX12PPPX13X14XI5X16GYR'X17 (D:

wherein:

X - X6 denote one of the 20 genetically encoded amino acids,



acids of this kind having simlar side chains are
known in the art. They conprise for instance am no
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histidine), acidic side chains (aspartic acid,
glutam c acid), uncharged pol ar side chains (glycine,
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tyrosine, cysteine), non-polar side chains (alanine,
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wherein: Xi - X16 denote one of the 20 genetically
encoded am no aci ds, Xn denotes ORL with RL - hydrogen
or (G - Cl10 ) alkyl, or NR R3 R and R3 being
didentical or different and denoting hydrogen, (Cl-

- alkyl, or a residue -PEG5-60k wherein the
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as well as the physiologically acceptable salts thereof.

A preferred subject matter of the invention are peptides and peptide derivatives of the general

Formula I, wherein:

X1, Xo, X10, X14 denote L, I, S, M or A,

X3, Xg, X7 denote E or D,

X3, X4, X5, X11 denote R or K

Xg, X1z denote A, G, S, or L

Xi3 denotes I, L or V and wherein

X5, X6 and X7 have the same meaning as given above,

as well as the physiologically acceptable salts thereof.

A particularly preferred subject matter of the invention are peptides and peptide derivates of

Formula II,



resi due Z- PEGs-60Kvia the heteroatomin the side

chai n, and wherein X17 denotes ORl, with Rl = hydrogen
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identical or different and denoting hydrogen or (Cl-

C10) - alkyl, as well as the physiologically

acceptable salts thereof. A preferred subject natter

of the invention are peptides and peptide derivatives
H,N-GHRPLDKE REDEPSLRPAPRAISGGGWReRain: X, X9, Xi@): Xi 4

denote L, I, S, Mor A X2, X, X7 denote E or D, X3,
X4, X5, Xil denote R or K X8, X12 denote A, G S, or L

wherein X%%ag AOLER theadin®¥s MvéghotB €6:6F stm¥lDI, X4 Gveling el 7 have
e same neani ng as i ven above, as wel | as the
physiologitallyi asceildalsilis therseht abl e salts thereof. A

particularly preferred subject matter of the invention
are peptides and peptide derivates of Fornul a
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as the sanme neaning as given above for Fornula I,
(I), wherggh wel | as the physiol ogically acceptable salts

thereof. A nost highly preferred subject rratter of the
present invention are conpounds of Fornula (I

1),
X;;  wherein XidnodervReRs, RR2RS Reobanglideatitséiondiffesrniand heingr
di fferent_and bei ng, hydrog ClO - alkyl, or
a resi due® rﬂm&l(‘éi@foéﬁpﬁgm %%SZ%SEG 5-40k), the
succi ni @?N’R?ﬁﬁ)d@as&@in‘ﬁﬁido)—(PEGs-a,mc ), the succinimide residue being
linked via C-atom 3 to the sulfur atom of the cysteine residue.

as well as the physiologically acceptable salts thereof.

A furthermore most highly preferred subject matter of the invention are peptide derivatives of
Formula (ILI),

H,N-GHRPLDKKREEAPSLRPAPPPIS-X;9-X30- X21-YR-X7 (1)
wherein two of the residues X9, Xp0 and X each are a glycine residue and the remaining one

is a residue C-(S-succinimido)-(PEGs.40x ), the succinimido residue being linked to the sulfur

atom of the cysteine residue via C-atom 3,
and wherein X7 denotes NRyR3, Ry and R; being identical or different and being hydrogen or
(C1—Cyp)—alkyl,

as well as the physiologically acceptable salts thereof.

A furthermore most highly preferred subject matter of the invention are peptide derivatives of
Formula (I1I),

H,N-GHRPLDKKREEAPSLRPAPPPIS-X;9-X20- X21-YR-X17 (11D



linked via Catom 3 to the sul fur atom of the cysteine
residue. as well as the physiologically acceptable
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alanine iy Anfyeebing ig Y,Hlesttﬁm@rl@éhﬁhmf@mellﬁ% Awardgine is Ahil Yﬁ“éﬁ‘ is iy @spartic

i s L AL e RS SR o R e
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The amminoyaci hiss ST BvitR GOBO RS FEPPUEAREESLRIcG O5 Blego 48 FHRleR o

the1rLc61H‘(§%?£t9§ .dance with the general annotation for proteins
pepti des: pPhenyI alanine is F, leucine is L,
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linkage. asparagine is N, lysine is K, aspartic acid is D,

glutamc acid is E, cysteine is C tryptophan is W
arginine is R glycine is G

“Physiologically acceptable” means that salts are formed with acids or bases the addition of
which does not have undesirable effects when used for humans. Preferable are salts with acids
or bases the use of which is listed for use with warm blooded animals, in particular humans,

in the US Pharmacopoeia or any other generally recognized pharmacopoeia.

PEG stands for a polyethylene glycol residue having a molecular weight of between 5.000
and 60.000 Dalton, this molecular weight being the maximum of a molecular weight

distribution, so that individual components of the mixture may have a higher or lower

molecular weight.

The invention furthermore concerns processes for the production of the peptides and peptide

derivatives of general Formula (I), characterized in that, either

(A) the first amino acid at the C-terminal end of the respective sequence is linked to a

polymeric resin via a suitable cleavable spacer, the subsequent amino acids, optionally
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amno acid at the N-termnal end of the peptide is

meéthkdsd otisi ng sui t abl e net hods, the remaining steps
bei ng the sanme as described in (A), or

(D) a peptide containing a cysteine residue is reacted with a PEG-maleimide to form

compounds of Formula (III).

Suitable processing steps following (A), (B) or (C) as well as suitable reagents are for

instance described in document WO 2004/101600.

Embodiments of the respective processing steps are not new per se and will be clear to an

experienced specialist in the field of organic synthesis.

Processes for linking a PEG-residue to a peptide chain will be known to the skilled artisan.
For instance, a cysteine (C)-residue may be reacted with PEG-maleimide, resulting in a
succinimide residue as spacer for residue Z. A further possibility is reacting an optionally
activated C-terminal carboxy residue with an aminoalkyl-substituted PEG residue. A further

possibility is the introduction of a PEG residue by reacting an aldehyde-substituted PEG
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by heavy loss of blood because of severe injuries or bacterial or Vlral infections.

The inventive substances may generally be used in situations that can be described with the
terms “Systemic Inflammatory Response Syndrome (SIRS)“, “Acute Respiratory Distress

Syndrome (ARDS)* and organ- or multiorgan failure, respectively.

With a pharmaceutical drug for the therapy and/or prevention of rejection reactions of organ
transplants there is a healing effect as this pharmaceutical drug prevents the migration of
white blood cells from the blood stream into the donor organ, and the donor organ can

therefore not be destroyed for instance by autoreactive lymphocytes.

With a pharmaceutical drug for the therapy and/or prevention of arteriosclerosis there is a
healing and/or preventive effect as this pharmaceutical drug blocks the migration of

lymphocytes and monocytes into the wall of the tissue and thus the activation of the cells of



production of a pharmaceutical drug for the therapy of
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arteriosclerotic plaque resulting thereform.

The pharmaceutical drug according to the invention may also be used for the transportation of
another drug. The inventive drug specifically binds a surface molecule on endothelial cells.
Thus drugs linked thereto may be delivered to endothelial cells in high concentrations without
any danger of them having side effects at other sites. An example that may be cited here is the
use of substances inhibiting the division of cells, which, specifically brought to endothelial
cells, may have an antiangiogenetic effect. This brings about a healing effect in tumor
patients, as tumor growth is blocked by preventing the proliferation of endothelial cells and
thus by preventing neoangiogenesis. The inventive compounds themselves may also develop

an antiangiogenetic effect, as they, because of their endothelium-stabilizing effect, prevent the
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(e.g. Tweteﬁ %hfo%&@ﬂﬁscﬁumiokﬁgnw(@ ol BRof1Rs PaEY, i@ fillkRqe.g. lactose,

a pharnaceutlcal drug for the therapy
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bolic dlseases or the process of aging, there
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naceutlca according to thé invention

transderlﬁbﬂjz) obim arsedd4tie inplenttafarssjseble didlegically dassadaple RP(IYIQCT (e.g .

i nventive.drug specifically binds a surface
polylact%Péea Spyc?ﬂlag‘ﬂdot helial cells. Thus drugs |inked

thereto may be delivered to endothelial cells in high
The blolgglggleg‘gfgc?grllg QSplygalt)l?lgy for the claimed use of the inventive compounds may
for instance be determined in an assay in which a culture of human umbilical cord endothelial
cells is examined microscopically after stimulation with the ,,N-terminal disulfide knot
protein II* NDSK-II) or with thrombin. The stimulation of endothelial cells causes the
formation of gaps between the cells in a densely packed cell layer. Treatment with the
inventive compounds may prevent the formation of these gaps, and is successful in closing
gaps that have already been formed. This effect is predicative for the protective effect on the
endothelium the inventive compounds have throughout the organism. The inventive
compounds have an effect in the range of concentrations from 0.01 nM to 1 mM, preferably in

the range from 1 nM to 0.1 mM in the bath solution of cells.

The effectiveness in vivo may for instance be established using a model of acute pulmonitis in

a rodent. For this the treatment of the animal and the administration of the substance are
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juvants or carriers and brought
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Tween 80, Polysorbat 80), antijoxidants (e.g. ascorbic
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TFA as ion pair reagent.

Example 1

Gly—His-Arg-Pro-Leu-Asp-Lys-Lys—Arg-Glu—Glu—Ala—Pro-Ser-Leu—Arg-Pro-Ala-Pro—Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH,

100 mg Tentagel-S-RAM (Rapp-Polymere) at a load of 0.24 mmol/g are transferred to a
commercially available peptide synthesis device (PSMM(Shimadzu)), wherein the peptide

sequence is constructed step-by-step according to the carbodiimide/HOBt method.
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Example 2

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimide-PEGyox )-OH

The monomeric peptide is synthesized as in Example 1, Tentagel (Rapp Polymere) being used
as resin support here with FMOC-Cys(Trt) as the first amino acid.

After cleavage and purification of the peptide reaction is carried out with a 2- to 8-fold molar
excess of maleinimido-PEGyok. Following recovery purification is carried out on Kromasil

RP-18, and the identity of the product is confirmed by way of analytical RP-HPLC and
MALDI-MS.



synt hesi zer as al so described in the literature (e.qg.
"solid phase peptide synthesis - A practical approach”
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His(Trt)y BROC s, BMQUG-LorhBVEKH L yoB Qi dBI9S-RrapRdb e ), FMOC-
Cys(Trt) and FMOC-Tyr(tBu) (Orpegen) are employed.

After cleavage and purification of the peptide reaction is carried out with a 2- to 8-fold molar
excess of maleinimido-PEGyk. Following recovery purification is carried out on Kromasil

RP-18, and the identity of the product is confirmed by way of analytical RP-HPLC and
MALDI-MS.

Example 4

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Cys-(S-succinimido-PEGygk)-Gly-Tyr-Arg-amide
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Removal §&h¥ 1@%@9&11?&%59 a w&sﬁ:%% 65i6 Lk dte @By tf&%ln%'tﬁé%lutlons

am no acl ter cleavage and purification of the
throughﬁxeﬂio'ttdm ﬁbaﬁtﬁecmadti;moassel ed out vvlth a 2- to 8-fold

The amify it B Rs FIOGHA oSt C- ARk b1 AP MY -
His(Trt)l m@to-ny mdd:t@eﬁrmwu N;:\ﬁBOID)f FM®O-Py, BMp@$er(tBu), FMOC-
anal 1% i cal RP-HPLC and LDI - V5. Exanpl e 3

Cys(Trt)ang Y OCAF yr(Brw (Depegashare gapiayed Ar g- G u- A u- Al a- Pro- Se
When sigf e daple b EpIB R s g Dy pyic smide i sbsopenty

cleaved Bp Kratarenteith@Aflngradetivt agbT 1S3 E'-R)XMV\(a% 1095: 23k yved) &r 2dtouas at
| oad of 0.24 /g are transferred to a co rci.
room tergpaa Y BEpOF BUTgR: FrEETRr o oL T SRS TEUIRIoN by the
addltlonm@éeeéd]d HhenR el 48 GRALEBEaRCt (35 Gil) %S dSBﬂthh@&i as a sohd
y-step according to the carbodiim de/ HOBt o
The peptté@ Eq.dlrlﬁed by RP-HPLC on Kromasil RP-18 250-20. The peptide thus obtained is
reacted with maleinimido-PEG,q . Following recovery, purification by means of gel

chromatography and lyophilisation a pure product is obtained, the identity of which is
confirmed by way of RP-HPLC and MALDI-MS.

Example 5

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Cys-(S-succinimido-PEGyox)-Gly-Gly-Tyr-Arg-amide

Is obtained as in Example 4, the sequence of protected amino acids being appropriately

altered.



The FMOC-anmmop acid derivatives are pre-activated by
adding a 5-fold equi nol ar excess of

walreorsegssopy- car bodi i m de (DI C), di-isopropy- ep¢/ARRGOMN@00095
(DI PEA) und hydroxybenzoty4 azole (HOBt) and, follow ng
their transfer into the reaction vessel, mxed wth

the resin support for 30 m nutes. WAshing steps are
&@ﬂpl—e@érri ed out by 5 additions of 900 m DMF and thorough

mxing for 1 mnute. Cl eavage steps are carried out by

~ the addition of 3 x 900 m_30% pi peridine in DM~ and
Gly-His- AP e Asp g LyorAng- Gl a-Penbydievohra: Reo-Ala-Pro-Pro-

i ndi vi-dual tiaon. sk ~sQl uti is effected by
pro-Tle-SpOEhEHE ke L R A B RO Be v 1 ¢ ot “Che

reaction vessel. The am no acid derivatives FMOC-AI a,

FMOC- Arg(Pbf), , FMOC-Asp, F - , i s( Trt),
Is obtaingrgsan @%érlpbw%a@qurmmé%t%@ %n%mmr& Soptopritely
altered. FMOC- Ser (tBu), FMOCCys( Trt) and FMOC Tyr (tBu)

(Orpegen) are enpl oyed. After cleavage and
purification of the peptide reaction is carried out
w.th a 2- to 8-fol m)llaE. excess of mal ei ni m do- PEG
The folloydng pgIa REGRAG 72 Purification is carried out on
Kromasil RP-1 8, and the identity of the product is
confirmed by way of analytical RP-HPLC and MALDI - VS,
Gly-His-Bxgipd-de4sp-Lys- ys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-Pro-
«Hi $- A 9- Pr gglzeu- Asp- Lys- Lys- Arg- d u-d u- Al a- Pro- Se
Ile-Ser—G%r—?ém_(%yéfygrﬁgr_g %\Ig Pr o- Pr o-
Pro-11e-Ser-dy-Cys-(S-succinimdo-PEG
. 20k)-d y-Tyr-Arg-am del00 ent agel - S- RA
Gly-His-pregie Ay o TRy b0 B RBASE Dbt S48 ARG oy Al Bro-Pro-Pro-
Te-Ser-div-aasi@rreg-A @ _ugommer ci al | y avai |l abl e pepti de
emet sgnt zes?sﬁgev%ce}l%PSMV( Shi madzu) ), wherein the peptide
sequence is constructed step-by-step according to the

. car hodi i m de/ t hod. Jhe,FE AN [
Gly-His G e P SR st B g Tl g T4t g AfaPro-Pro-
Pro-Tle-RGGIHGIRG19X0@SSrgdNHdi - | sopr opy- car bodi i m de (D C),

di -i sopropy-et hyl am ne (DI PEA) und
hydr oxybenzotri azole (HOBt) and, followi ng their

Gly-His-trA[e 558 eyl sf/p?L%%;ﬁré-@ﬁ‘g-tdﬂg[t}l\ﬁeﬁﬁxe{}’ro-S&%%Q-Mgtﬂ‘}otzﬁﬁ-l)ro-Pro-

i'n suppo
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH,

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Asp-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH,

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Asp-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH,

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Lys-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-Pro-
Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH;

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Gly-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-NH,



30 m nutes. Washing steps are carried out by 5

additions of 900 mM DMF and thorough m xing for 1
wOorRewanese6Cl eavage steps are carried out by thepemdir2ioamooo9s

of 3 x 900 m 30% pi peridime in DMF and t horough

m xing for 4 mnutes. Renoval of the individual.

reacti on and wash solutions is effected by forcing the

solutions through the bottomfrit of the reaction

Gly-His- M@Z@Pﬁi Leif fpaH)SVsnIstaAtngﬁﬁGluLmla Pes-LEMDeu-M @ Pro-Ala-Pro-Pro-
, EMOC- Asp, FMOC-Gy, FMOCHi s( Trt),
Pro-lle- SF:rv@@ ﬁhér 1F -AtgtNHEMOC: Lys(BOC), - FMOC- Pr o,

FMOC- Ser (tBu), FMOCCys( Trt) and FMOC- Tyr (t Bu)
(Orpegen) are enpl oyed. Wien synthesis is conpleted
Gly-His-Abge Ppepeidesprlews-hyd- ArglGledilu-Ple-Ppedei-teu-aiys-feo-iAda-Pro-Pro-Pro-
ly c ved by treatnent with trifluoracetic
Tle- Ser—@x%ﬂy—%ﬁg?ﬂgﬁgv\ﬁ?lé (95:2:2:1 vol) for 2 hours at room
tenperature. By way of filtration, concentration of

the solution and precipitation by the addition of
Gly-His-Acg-Peoll guehat hys-LEEt-ﬁeg -Glwéler\lad rpSsnther-ArgPrag)laiPso-Pro-

d he peptide is purified by
Pm"ﬂe"ﬁfy&aﬁf&% 6@&'(?% Hap_1 8 250-20. The peptide thus
obtained is react ed wi th mal ei ni m do- PEG 20k Fol | ow ng
recovery, ‘gurlﬂ cation by neans of chr omat ogr aph
Hi

Gly-His-dit A e ATRs b b AP 6T a1 St Ao Ao Pro-

Pro-Ile- ﬁ%%__%é_@é,}zg%iggg_@ﬁ confirmed by way of RP-HPLC and

A y-Hi s-Arg- Pro-Leu- Asp- Lys-Lys-Arg-d u-Qd u- Al a- Pro- Se
Al a- Pr o-

Gly-His%ré%é@[e%éﬁp]g%yg %rg—@gcg%runﬁm éba E,‘r@GSer -Ile-Arg-Pro-Ala-Pro-Pro-Pro-

Ile- Ala-@gfkm}ﬁ}yy By AFYINHY g-ani de |s obtained as in Exanple
the sequence of protected am no acids being

appr opriately altered. Exanple 6
y-H S- - Pro-.Lew- s-Lys-Arg-d u-Q3 u- Al a- Pro- Se
The folof g el Sk ali e o K
Pro-11e-Ser-d y GI y Cys- (S-succi ni m do- PEG
Gly-His %A()lrE—Pro ljie Asg Lys-Lys -Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-Pro-

Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGox ) OH

Gly-His-Arg-Pro-Leu-Asp-Arg-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-lle-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEG;ox)OH

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Asp-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGyox ) OH

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ala-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGyox ) OH

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ala-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ala-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGox)OH



Is obtained as in Exanple 4, the sequence of protected
am no acids being appropriately altered. The foll ow ng
wowreog/opicepar ed as in Exanple 1: PCT/AT2007/000095

G y-His-Arg-Pro-11e-Asp- L;l/g> Lys- Arg- 3 u-d u- Al a- Pro- Se
r-Leu-Arg-Pro-Ala-Pro-Pro-Pro

S
vt LA T AR P o o e At
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Pro-Il Sl%r g%ggriy g}‘ljg-’%rlgl% g’ﬁs_?_gsr §1%::1§hﬁlrdo PEG0x)OH
Gly H s- Arg- Pro Leu- Asp- Arg-Lys-Arg-3 u-d u- Al a- Pro- Se

Gly- Hls-éir%ﬁm @ I%ésp X; %F;er@ @urﬁlu- la-P W_'S%r Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile- s@f-mﬁtﬁy-@l%ﬁfr%ﬂge@ysé@osdeyﬁmﬁtc@-m@zogm{Gl u- Al a- Pro- Se
Leu- Ar o- Al a- Pro- Pro-

Pro-11e- Ser-GI y-Ay-Ay-Tyr-Arg-NH 2
Gly-Hls—g_r%—]é)E&-iFé{z%lpgg%-fé?%f&g"g-g};hg-_tﬁu LMS-PRS 8P ﬁgLPI'cl')\l Rr8-P%6-Pro
Ile-Ser-APy-@G 1Y@y Sy - gy €G-S -Shaeiniyid APBGR) @H

A y- Hi s- Arg- Pro- Leu- Asp- Lys-Lys- Arg-d u- Asp- Al a- Pro- Se

r- Leu- Arg- Pro- Al a- Pro- Pro-

The folld?ﬁlﬁg IvJe?e ﬁ%ba@iﬁs%ﬁx&ﬂe@yr Arg-NH 2
Hi s-'Arg- Pro- Leu- Asp- Lys-Lys-Lys-3 u-d u- Al a- Pro- Se
r-Leu Ar g- Pro Al a- Pro- Pro- Pro-

T
Gly-His-, érg g gle%%) EPIX LLSXA yélu/'y}l% Mﬁ' I?rRrSer- e&:%jgﬂl_)r&—zy_abl?rgzPég-Pro-
Ile-Ser-Glyl@ly- @llyg}"ﬁiﬂrgéx@s-lf’sQucRﬁm:fmdo-PEGzoK)amlde
Pro-lle-Ser-Ay-Ady-Ay-Tyr-Arg-NH
20 y-Hi s- Arg- Pro-Leu- Asp- Lys-Lys-Arg-G u-d u-Al a-Pro-L

- TR SE- 8- lu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Gly-His- gl'f%it} ’%g r@lgy‘fs § u ruArg l\rIIC—)IZ er-Leu-Arg

Pro-Ile- Kdrﬁlﬂ&lyﬁ@bf—PyreAtg@yM&-sugcsmnyéo -REG@)am@deu- Al a- Pr o- Se
r- Leu-Lys- Pro- Al a- Pro- Pro- Pro-
Ile-Ser-G@y-Ay-Ady-Tyr-Arg- NH2

Gly- Hls-(;%ﬁ Hio oo sl 95 LS8 Gy Ssp-hsa-P¥gS & LeuSA g -k @ AR-ProSero-
r-Leu- Arg- Pro- Al a- Pro- Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGyox)amide

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ala-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys- (S-succinimido-PEGyx)amide

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ala-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ala-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGyox )amide

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-lle-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEGigx)amide

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-succinimido-PEG;ox)amide



Pro-lle-Ala-Ay-Ay-Gy-Tyr-Arg- NH2
A y-Hi s-Arg- Pro-Leu- Asp- Lys-Lys-Arg-d u-Q3 u- Al a- Pro- Se

WO 200e09586@- Pr o- Al a- Pro- Pro- PCT/AT2007/000095
Pro-1le-Ala-A a-A3y-Ady-Tyg-Arg- NH2
G y-H s-Arg-Pro-11e-Asp-Lys-Arg-Arg-d u-G3 u- Al a-Pro-Se
r-1

vkt RS SR AL DR et sy o

Ile-Ser- T8§%-Ar q¥PdiR cihimido-PEG,ox)amide
. CIG%‘@?%S Arg- PrEoCE}igle Asp- Lys- Lys- %&Ir(g G u-d u- Al a- Pro- Se
r-Leu Ar g- Pro- Al a- Pro- Pro- Pro-

Examplgli e-Ser-Ay-Ay-Ay-Tyr-Arg-Cys- (S succm m do- PEG0K) O

G y- Hi s- Arg- Pro- Leu- Asp- Arg-Lys-Arg-d u-Q3 u- Al a- Pro- Se
r- Leu- Arg- Pro- Al a- Pro-Pro-

The biolgmieal gEegr fig pngyapndiof EFWIPJQ' hvey §st§®-8§@ﬁcl& Nt RIPES-
induced @eygmgﬁ'ﬂw C57 lackL mice '&\éere Ir_ ndoEnzed in two Rg of 6 anlmals each and

p- Al a- Pro- Se
treated a¢ fdl@wsAr g- Pr o- Al a- Pr 0- Pr 0-
Group 1 gqy%vael Ogr?g/k&igs 1ntranasgllly, 1mmedigate% aftér%he a r%{nrl]strrgtlg)g of EQS the
mice recgvé{d h-'l'SSm;_ﬁ‘r 1% cﬁftﬁe &g‘éﬁt %EX&M}%I‘G'—]Y@B%EB@MT@M NAAY £35.0a Adcond
ro

Leu- Ar Pr o- Pro-
dose follé’wed b0 mlsefteﬂhya@nym@r@tmmfwsg Cys- (S-succi ni mi do- PEG

Group 2 &(&?}Vﬁd gogp%/k%,g,gs 1%trar}ilssa11§f_ 1mn}_ed1atc?&¥ aftgI the EilmlnAftratllgn of’&lPS the
mice recarvb@ lﬂ@@%ﬂ@ieﬁ’l’lﬁﬂ 6@-rﬁfrﬂaﬂ%rr (Dhe LPS admlmmstratlon the mice again received

1001 NG orehauserSeipg R Foon DAL B Lo yS Vet ST B Al o
bronchlcgix%oﬁﬁ ﬁa\égé’ alg &e%s’%é}e ?érﬁo&rcp From the lavage liquids the number of

g- Cys- (S-succini m do- PEG
neutropHiBKPEEN) was determined. This brought the following results:

@ y- Hi s- Arg- Pro- Leu- Asp- Lys-Lys-Arg-d u-Q3 u- Al a- Pro- Se
r- Leu- Arg- Pro- Al a- Pro- Pro-
Pro-l1le-Ser-Ay-dy-Ady-Tyr-Arg-Cys-(S-succi ni mdo- PEG

20K) CH
7(Bl_y- Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-d u-Q u- Al a-Pro-Se
r-11e - Pro- Al a- Pro- Pro- Pro-

dd-e-Ser-dy-Ady-dy-Tyr- Ar(g é,\/s ( S-succi ni m do- PEG20K)
OH The fol jowi ng were prf)Pd as in Exanple 3:
WY-|H s-Arg-Pro-11e-Asp-Lys-Lys- Arg-d u-d u- Al a- Pro- Se
4gleu- Arg- Pro- Al a- Pro- Pro- Bgo- .

PMN x10%/ml

0 ¥ |
Control Example 1

Example 8

The biological effect of the compound of Example 3 was established in a model of Dengue

virus infection in mice. 5-week-old male BALB/c mice were divided into 2 groups. All



Ile-Ser-G@y-Ady-Ady-Tyr-Arg-Cys-(S-succm m do- PEQ0K) a
m de
W@Ra07B60Ar g- Pr o- Leu- Asp- Ar g- Lys- Arg- @ u- G u- APEF/RT2005600095
r-Leu- Arg-Pro-Al a-Pro-Proy
Pro Ile-Ser-@y-Ay-dy-Tyr-Arg-Cys-(S-succi ni m do- PEG

animals g WP pYp e ML AR ASaeg P AP 2, g
P23085 a'E a %165{5 & g2 r%p Aﬂsamﬁe Qed%[@d 0. 1 ml of 0.8% saline as intramuscular

Pro-11e-Ser Tyr-Arg- Cys-(S-succm m do- PEQ2
injection ()QQ)UaWi)d éhe treated ammals recelved 4.8 mg/kg/day of the agent of Example 3 as

an mtramélsc{\gﬁr 1}3\}6@: 1%; Edl UAIS %1 By 585 g’eﬂ@fego&e% ﬁy%fa‘lj ﬂa‘fg Qt'aﬁkng on

day 3 aftd?rtRe kir@s DEEctiGhy - Gl y Gl y-Tyr- Arg- Cys-
( S-succi ni m do- PEG20k) am de

A y- Hi s- Arg- Pro- Leu- Asp- Lys-Lys-Arg-d u-d u- Al a- Pro- Al

At the ena;og% @%%ﬁgﬁ‘@e@p@(g{}g d'_)) "R suryival rates were compared.

y- Tyr- Arg- Cys- (S-succi ni m do- PEG

20k) am' de
- Ar g- Pro- Leu- Asp- Lys-Lys- Arg- 3 u- d u- Al a- Pro- Se
The fouofwlﬁ% EFS}&]:‘@ W%F%Ob/&?l&e‘gr o- Pr o-
Pro-1le-Ser-A@y-Ady-dy-Tyr-Arg-Cys-(S-succini m do- PEG
10k) am de :
d y-Hi s- Arjg- Pr dVIDEalhtAsp- Lyls- Lydermegtagt u- A - Al a- Pro- Se
r—tet—Arg-Pro-—Ala o=Pro=
Control pr || e-Sdr- @ y- é/§ dy- Tyr- Arg- Ci;/s/ (S-sucti ni ni do- PEG
ExamplezPK) am ded y- H S-ON@- Pro- Lleu- Asp- byss- Lys- Al g- Gm k@02
a-Pro-Ser-llle-Arg-Pro- Al a-IPro-Pro-Pro-

Ile-Ser-Ay-@d y-GI y- Tyr - Arg- Cys- ( S- succi ni m do- PEG

20k) am de Exanple 7 The biol ogical effect of the

conpound of Exanple 1 was established in a nodel of
ExampléBSi nduced pneunonitis. C57 Black mce were random zed

In two groups of 6 aninmals each and treated as

fol | ows: Group 1 received 100ng/ kg LPS intranasally,

Gly- Hls-lﬁggﬂjoe d 4}( 8@?&? iy%%%gﬁﬂﬁl@l'lﬁ&faaltﬂo%rqjeul—z%% -PlCABLER-Pro-

t he agent o
Pro-lle-Janti GlyeGlyedlyi- Tﬂyﬂ @QrﬂyﬁdéﬁC)Hzt@ -NH- %@mmhggbse fol | owed
60 mn after the adm ni stratlon of LPS. Goup 2
recei ved 100ng/ kg LPS intranasally, imediately after

The synih@ﬁs 3 FeNhshdmériOpeplitie sRarfidtPariil qgcdlgae IExeﬁhpleCDTlenf‘dgéll of
., 60 mn after the LPS adm ninistration the m_c
(Rapp ngrgiqﬁe)rl@_e@@ ysed as resin support here with FMOC-Cys(I1t) as the ﬁrst amino

acid.
Following cleavage and purification of the peptide reaction is carried out with a suitable
excess of Br- CH,-CO-NH-PEG;x . Following recovery purification is carried out on

Kromasil RP-18, and the identity of the product is confirmed by MALDI-MS.

Example 10

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-CH,-CO-NH-PEGyok)-amide




|OOM Nall i.p. 6 hours after the application of LPS

all groups were submtted to a bronchi oal veol ar | avage
wa@pa7odsed ungs were renoved. Fromthe | avage | PCIAT®007/000095

the nunber of neutrophilsy,((PM\) was deternined. This

brought the foll owi ng results Control Exam e 1

npl e_8 The bi
100 mg T%&%ri%%ﬁa@é B SRt g of Sad gl pER g REg Lo o
commerc gﬂ%% d&%%n#ﬁgptme%?nthésly\@@\}fceod?@m'(ﬁn%ﬁﬁﬁ)? Whet€inWed Feptide

2 gfoups. Allani mal's were infected
sequence $udnstracted sebibywitethaczoribusie- thel epbediimiss fle By method.

The FMq(CgEalg}r{peqfu% El%rl?ﬁﬁﬁ%; grg%é%}%%tg\ia %Soey a%dll‘% 35 Lfgﬁggpﬁéolgtl &ftess of

Ine-as |

di- 1soprolb}nbeﬁ‘%dh%ﬁ1c{eqmtl§ Qi dsopidis-dthdainge @IPEAN Slnd agdioxgbbndofiazole
n&t a day of t he agent of Exanple 3 as
(HOB) apdht foBpwinaiheir tiansletintohe cectioh desseh ngxed [ Bith ghe rysiggypport for
30 mmut%sn IWasﬁ n onC% a?e ?ﬁ%e(ﬁ 8&’5 o ﬁgrycﬁtlo f)&fgopg'gtﬂr}gg%%g ﬁlsbr@ﬁélﬁhlxmg
for 1 mlnfntélf FMvégEasteﬁé)e)re cheied wuvbywile additios of8red WomipHl%e gipeTidme in
ol l owing r I'ts vvere obt ai ned: Exanple 9
DMF an@hyrqqgéwgla:%b IRRIGUES - Lys- Lys- Arg- G u- 4 u- Al a- Pro- Se

Removaligf Iﬂ?é"ﬁn Halh ‘Pea%"tl@n Eﬁcpwgﬂpsolutlons is effected by forcing the solutions
Ser-dy-Qy-Qy- Iyr-Arg-Cys- (S
through tRe @ﬁﬁmfﬁE@tblK)reidﬂoﬁh@SSsynt hesi s of the nononeric

The amlrg)re EE: ckg?bva%e{gilﬁ&t(z{? zﬁg,laf‘h\gggg (¥bb$ e@?&; S%B (])1;1}46%162;9 $MOC-

His(Trt), \MMOCEMJ@M L&l FMOCHbgs(BOCH ! FMG D@ FMOCFdr(tBuw), #10C-

‘cl eavage and purificatjon of the peptide reaction is
Cys(Trt) candr IO Gy G oHQipegsn) as|canlcsss of Br-

CH2- CO- NH- PE&R20k Fol | owi ng recovery purification is
carried out on Kromasil RP-1 8, and the identity of
Followirgheavagelaind piusficatioh iof frechebtideaaBions camiedrmplt vither suitable

excess of Br- CH,-CO-NH-PEG,k. Following recovery purification is carried out on

Kromasil RP-18, and the identity of the product is confirmed by MALDI-MS.
Example 11

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-S er-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-lle-Ser-Gly-Cys-(S-CH,-CO-NH-PEG,ok)-Gly-Tyr-Arg-amide

100 mg Tentagel-S-RAM (Rapp-Polymere) at a charge of 0.24 mmol/g are transferred to a
commercially available peptide synthesis device (PSMM(Shimadzu)), wherein the peptide
sequence is constructed step-by-step according to the carbodiimide/HOBt method.

The FMOC-amino acid derivatives are pre-activated by adding a 5-fold equimolar excess of
di-isopropy-carbodiimide (DIC), di-isopropy-ethylamine (DIPEA) und hydroxybenzotriazole
(HOB) and, following their transfer into the reaction vessel, mixed with the resin support for
30 minutes. Washing steps are carried out by 5 additions of 900 pl DMF and thorough mixing

for 1 minute. Cleavage steps are carried out by the addition of 3 x 900 pl 30% piperidine in
DMF and thorough mixing for 4 minutes.
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reacted vﬁwoo (Rodgedsfl):N- hyammmmmmw by ipp-sthyRory PEGa0

After reolgm gérgfeciagaw%y g[xi.lclrh%[cirg %) E]R;E%ﬁﬁ)yp [)Rléls?uon a pure

product 1 @bRGERNIheatentRITRE Qhech is Confiravddrey MlAdaMalis. and
purification of the peptide reaction is carried out
W|th a suitable excess of Br- CH2- CO NH PEG

Examl 5 Fol | owi ng recovery purification is carried out on
masil RP-1 8, and the identity of the product is
confl rmed by I\/ALDI-I\/B Exarrpl e 11
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Pro-lle geé;%’g%? @%A@il\é/l)(Rapp Polzyn)t(:;{r—}g;rrgf izflé)charge of 0.24
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altered.

The following were produced as in Example 9:

Gly-His-Arg—Pro—Ile-Asp-Lys-Lys-Arg-Glu—Glu—Ala-Pro—Ser-Leu-Arg-Pro-Ala-Pro-Pro-Pro-
Tle-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-CH,-CO-NH-PEG,0x)OH

Gly-His—Arg—Pro-Leu—ASp-Arg—Lys-Arg-Glu—Glu-Ala-Pro-Ser—Leu-Arg-Pro-Ala—Pro-Pro-
Pro-Tle-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-CH,-CO-NH-PEG10x)OH

Gly—His—Arg—Pro—Leu—Asp-Lys—Lys-Arg-Glu-Asp-Ala—Pro-Ser-Leu—Arg-Pro-Ala—Pro-Pro-
Pro-Ile-Ser-GIy—Gly-Gly-Tyr—Arg-Cys--(S-CHZ—CO—NH—PEGzoK)OH



sequence is constructed step-by-step according to the
carbodi i m de/ HOBt net hod. The FMOC-am no acid

walesrweiebves are pre-activated by adding a 5-f BCTHAT2007/000095
equi nol ar excess of di-is@gpropy-carbodiinide (D Q),
di -1 sopropy- ethylanine (DI'PEA) und
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forcing the solutions through the bottomfrit of the
reacti on vessel. The ami no acid derivati ves FMOC Al a,

Gly- H1s-$_.§% A#g.}gé%&’yﬁ JF %{%ﬁfmd(: M%Cg’fé' ger—fm-ﬂo A1d-Pro-Pro-

Pro-Tle-SEMOG~Sey-GlBI Yy 1- Al PAOSEY-63-CH:+ § Ol - PFHWE)@JQH (t Bu)
(Orpegen) are enpl oyed. Wien synthesis is conpleted
the peptide resin is dried. The peptide amde is

PRAVEN WY TG saasesl Dw1- G@@W@Bfo—&bﬁbed—l%i@b@-@@-ﬂm@ro-
Gly-His- gp%)d/ TI'S/ ET;:}J\/S\/atayeér r(g85 :2:1 vol) for 2 hours at room

Pro-Ile-Ste e G- EﬁlieTYBy\I%@YSOKS‘fQHTQQt "EQuni&t ration of
the solution and precipitation by the addition of
ice-cold diethyl ether the crude product (75 ng) is
Gly-H1S-A@g-@kcﬁlﬁeu-a¥‘spi}i?solysliArgl:@u-pﬁmAld-@rm-§ellee-|Afrg€Rjobﬁyla-Pro-Pro-Pro-

lle-Ser-Qltaprida- 15 Mg S CO-REE PG Off PEPU! de thus

O (i odoacetyl)-N hydroxysucci nimde, followed by

am no- et hyl - oxi - PEG 20k After recovery, purification
The folldwingeanspofiucsel asdh Exmeptegttiphy and | yophilisation a

pure product is obtained, the identity of which is

confirmed by MALDI - MS. Exanple 12

Gly-His Qir Fﬂbqreé& Py o1 heurhAspul¢ie= AL&SPrAFS}riHeu-ﬁgqu@xl—AlaF]Pm—Be-Pro-

Arg-Pro-Al a-Pro-Pro- Pro-1l]e-Ser-dy-Cys- (S CH
Ile- Ser—@Y@&iYMEJ—YF’"EI!E@P&C@&S - QPNER R d2008088% ai ned as in

Exanpl e 11, the sequence of protected am no acids
bei ng appropriately

Gly-His-Arg-Pro-Leu-Asp-Arg-Lys-Arg-Glu-Glu-Ala-Pro- -Ser-Leu-Arg-Pro-Ala-Pro-Pro-
Pro-lle-Ser-Gly-Gly-Gly-Tyr-Arg-Cys-(S-CH,-CO-NH-PEGox)amide

Gly-His-Arg-Pro—Leu—Asp—Lys—Lys-Arg-Glu—Asp-Ala-Pro—Ser-Leu—Arg‘—Pro-Ala—Pro—Pro—
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys--(S-CHy-CO-NH-PEGox )amide '

Gly-His-Arg—Pro—Leu-Asp-Lys—Lys-Arg-Glu—Glu—Ala—Pro-Ala-Leu-Arg-Pro—Ala—Pro-Pro-
Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg-Cys--(S-CH,-CO-NH-PEG,ox )amide

Gly—His—Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu—Glu—Ala—Pro-Ala-Leu-Arg-Pro-Ala—Pro-Pro—
Pro-Ile-Ala-Gly-Gly-Gly-Tyr-Arg-Cys--(S-CH,-CO-NH-PEGyok)amide



altered. The follow ng were produced as in Exanple 9:
A y-H s-Arg-Pro-11e-Asp-Lys-Lys-Arg-d u-Qd u-Al a- Pro- Se
WO 200809586@- Pr o- Al a- Pr o- Pro- Pro- PCT/AT2007/000095
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A y-Hi s-Arg- Pro Leu- Asp- Lys-Lys- Arg- 3@ u- Asp- Al a- Pro- Se
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@gm gﬁ%?lg a- Ledl?- Ar g- Pro- Al a- Pro- Pro-
Pro Ile-Ser-@y-Ay-dy-Tyr-Arg-Cys~(S-CH
Oy o S o -Glu-Ala- - - -Pro-Pr -Pro-
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He—Ser-G@h—G@jLI-G‘ky-Q“-yP-ngN}a--EB-@JEF@O—NH—PEGZOK)amlde

Pro-lle-Ala-Ay-dy-dy-Tyr-Arg- Cys~(S-CH

2- CO- NH- PEG20k) OH

G y-Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-d u-Q u- Al a- Pro- Se

r- Leu- Arg- Pro- Al a- Pro- Pro-

Pro-lle-Ser-Ay-dy-Ady-Tyr-Arg-Cys~(S-CH

2- CO- NH PEGLOK) OH

G y-Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-d u-Q3 u- Al a- Pro- Se

r- Leu- Arg- Pro- Al a- Pro- Pro-

Pro-lle-Ser-Ay-dy-Ady-Tyr-Arg-Cys~(S-CH

2- CO- NH- PEG20K) OH

G y-Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-d u-Q u- Al a- Pro- Se

r-11e-Arg-Pro-Al a-Pro-Pro-Pro-

Ile-Ser-@y-Ady-dy-Tyr-Arg-Cys-(S-CH

2- CO- NH- PEGQ20K) OH The foll owi ng were produced as in

Exanpl e 10:

A y-H s-Arg-Pro-11e-Asp-Lys-Lys-Arg-d u-Q3 u-Al a- Pro- Se

r-Leu- Arg- Pro- Al a- Pro- Pro- Pro-

Ile-Ser-G@y-Ady-dy-Tyr-Arg-Cys-(S-CH

2- CO- NH- PEG20K) am de

A y-Hi s-Arg- Pro-Leu- Asp- Arg-Lys-Arg-d u-Q3 u- Al a- Pro- Se

r-Leu-Arg-Pro-Ala-Pro-Pro- Pro-lle-Ser-Ay-Ay-Ay

Tyr - Ar g- Cys- ( S- CH2- CO- NH- PEG10K) ami de

G y-Hi s- Arg- Pro- Leu- Asp- Lys- Lys- Arg- d u- Asp- Al a- Pro- Se

r- Leu- Arg- Pro- Al a- Pro- Pro-



Pro-l1le-Ser-@y-dy-dy-Tyr-Arg-Cys~(S-CH
2- CO- NH PE&R0k) ami de
W@Rop7hB60Ar g- Pr o- Leu- Asp- Lys- Lys- Arg- A u- G u- APCIF/RTZ00AD00095
a- Leu- Arg-Pro- Al a- Pro- Pr $5
Pro-lle-Ser-Ay-dy-dy-Tyr-Arg-Cys-(S-CH
2- CO- NH PEQ0K) ami de
Claims: Gd y-Hi s-Arg-Pro-Leu-Asp-Lys-Lys-Arg-d u-d u- Al a-Pro- A
a- Leu- Arg- Pro- Al a- Pro- Pro-
Pro-lle-Ala-@y-Ay-Ay-T r-A(g-QIs-SS-CH
L. Pem@@mmmmimefyhﬁéﬁom@ ganeral #Fgrmglp 11 ys- Lys- Ar
g- d u-d u- Al a- Pro- Ser - Leu- Ar g- Pro- Al a- Pro- Pro-
Pro-1le-Ser-dy-Ay-Ay-Tyr-Acg-Cys-(S-CH
HzN-GH@)@&W&%%é@OXXPX¥ZPPP>§3XC?§XISS(I6GYR-X17 ,
A y-Hi s-Arg- Pro-Leu- Asp- Lys-Lys-Arg-d u-Q3 u- Al a- Pro- Se
herein: r-Leu- Arg- Pro- Al a- Pro- Pro-
WREICID: pro. || e-Ser-Ay-Ay-Ay-Tyr-Arg-Cys-(S CH
Xi-Xis 2- COeiNite PREBOHE0i gtaetically coded amino acids,
A y4HL Sa -P eu- - < - - u- Al a- Pro- Se
X Y HehgedOR) Vih k7 A Boiite (A0 0 LS
I el\%b&%lyﬂ@ Ra ling ilgntical - diffsrentangifenoting hydrogen, (Cy— Cio)
2- C%Mﬁﬁﬁ@%)dammg-@,werém tIREPEGARSIda S IRKRY kdithe N
derivatives of the follow ng general Formula I :
H2 NASORIR 2SP8KAXIK 5X 6X7X 8PX Xl OXI | PXI 2PPPXBXHXI 5X
| 6 G Reskdde/NHY;Z-RiEEHs gixnwhiikin YXEGorte achemivabbaid drie 20

o Bl gﬁé’%ﬂ?ﬂw@%&@@ Uppg e HSORRFS, Cichr idz
bei degndteemspasar bypwayliof waicamt payrthylenoglyael (B oeudye may be

(Clyinfdd) -alkyl, or a residue -PEG-6CK, wherein the
PEG-r esi dye 'ls linked to the atomvia a spacer, or a

as well as fhephysiolegicallyaceprialie ggliedhiiiebei n ¥ denotes a cheni cal

bond or a genetically coded anmino acid from anong the
group of S, C, Kor R and Z denotes a spacer by way

of which a pol yet hyl ene gl ycol (PEG -residue nmay be
Xysor Xyl i nikdeaote a8 amdno acid fmnethpigy@mﬂé ot Kl Whicdcis dipkeblogesidue Z-

sal gdNes éQfthe heteroatom in the side chain, and wherein
Xi7 denotes OR;, with Ry = hydrogen or (Cj — Cig)-alkyl, or
NR;R;, Ry and R; being identical or different and denoting hydrogen or
(Ci— Cyp)-alkyl,
as well as the physiologically acceptable salts thereof.

or wherei

2. Peptides and peptide derivatives of the general Formula I, wherein::

X1, Xo, X10, X14 denote L, I, S,Mor A,

Xs, X6, X7 denote E or D,

X3, X4, Xs, X11 denote R or K

Xs, X1 denote A, G, S, or L

X13 denotes I, L. or V and wherein

Xis, X6 and Xi7 have the same meaning as in Claim 1,

as well as the physiologically acceptable salts thereof.



or wherein: X15 or X16 denote an amino acid fromthe
group of Cor K which is linked to residue ZPEG 5- 60K
wor@7ndsethet eroatom in the side chain, and whePE&I/AT2D7/000095
denotes ORl, with Rl hydmnggen or (Cl- Cl10)-al kyl, or
NR2R3, R and R3 being identical or different and
denoting hydrogen or (C - doVal kyl, as well as the
3. Peptidesiant pgptidd deyivativesifdioroukedlt s t hereof . 2. Pept i des
and peptlde derivatives of the general Fornula I
- wherein:: X1, X9 X1Q X 4 denote L, I,
H,N- GH%DK@RE@MQ@@? N G@G\kﬂ‘ %87 X11 denote %ﬁb

X8 X12 denote A, G S, or L X13 denot es |, L or V and
i rein Xi5, XiQ 1 haveth [ .
wherein X7 Grning oasinefi ot ERERHAg AF SR Tl PR tadpinlfblogteally

accep
acceptabls edlisshdrbefl eof . 3. Pepti des and peptide derivatives of

Formula 11, H2N- GHRPLDKKREEAPSLRPAPPPI SGGGYR- X17
(rry, vvhereln X17 has the nmeaning given for Formnula I
in Gaim1, as well as the physiologically acceptable

4, ﬂh&ss tfdll%lrpﬁﬁé defvatRepbf Bgmudndnpept i de derivatives of
orrru wherein: Xi 7 denotes NR2R3, R2 and
wherein: R3pej ng |dent| cal or different and bei ng hydrogen or

X17 ( CI den@ﬂe@NRﬁ; KRb .nddt; baingddérdicel G(difiRiRE) and being hydrogen or
- %&dalﬁo gplti%l(ﬁwmk) t he succini m de residue

be| n
C(NR2R3) -(S-succinimido)-(PEGs.40x ), the succinimide residue being linked

to the sulfur atom of the cysteine residue via C-atom 3,
as well as the physiologically acceptable salts thereof.

5. Peptide derivatives of Formula (III),
H,N-GHRPLDKKREEAPSLRPAPPPIS-X9-X20- X21-YR-X7 (I1D)

wherein two of the residues Xy, X0 and X5 each are a glycine residue and the remaining
one is a residue C-(S-succinimido)-(PEGs.40x ), the succinimido residue being linked to the
sulfur atom of the cysteine residue via C-atom 3,

and wherein X;7 denotes NR;R3, Ry and R3 being identical or different and being hydrogen
or (C;— Cyo) —alkyl,

as well as the physiologically acceptable salts thereof.

6. Peptide derivative of Formula (III),
H,N-GHRPLDKKREEAPSLRPAPPPIS-X9-X0- X21-YR-X17 (1)

wherein two of the residues X9 X5 and X,; each are a glycine residue and the remaining one
is a residue K- (PEGs.40x ), the PEG-residue being linked via the nitrogen atom in the side
chain of the lysine residue, and wherein

X7 denotes NR2R3, Ry and Rj being identical or different and being hydrogen or (C;— Cio)—
alkyl,



to the sul fur atomof the cysteine residue via C atom
3, as well as the physiologically acceptable salts
wao bh@reedeso 5. Pepti de derivatives of Formula (1PECH/AT2007/000095
H2N- GHRPLDKKREEAPSLRPAPPPY S- X 19- X20- X2 1- YR-X17 (HI)
wherein two of the residues X1 X2 and X2 1 each are a
gl yci ne residue and the remai ning one is a residue
as well as Ge(physiotagicallyiageypt{teals AoRIE t he succi ni ni do resi due
being linked to the sulfur atom of the cysteine
residue via Catom 3, and wherein X17 denotes NR2R3,
R2 and R3 being identical or different and being
7. A PEiegamicalr driEtompb&ion, cahlajing apentilel orgeptidrederivative
. ph siq%&g}calké acceptable salts thereof. 6. Peptide
accordmg&%%’i%% FRYE R8rmula (111)),
H2N- GHRPLDKKREEAPSLRPAPPPI S- X | 9- X20- X2 1- YR- X17
(I'11) wherein two of the residues Xi9 X20 and X2i each
are a glycine residue and the remaining one is a
resi due K- (PEG5-40K ), the PEG residue being |inked
via the nitrogen atomin the side chain of the |ysine
resi due, and wherein Xn denotes NR2R3, R2 and R3 being
i dentical or different and bei ng hydrogen or (G -
G 0) - alkyl,as well as the physiologically acceptable
salts thereof. 7. A pharmaceutical drug conposition,
contai ning a peptide or peptide derivative according
to any of Clains 1 to 6.



