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WO 2006/077035 PCT/EP2006/000161 -1 Peptides with Neuropeptide-2

receptor(MR) agonist activity The present invention relates to truncated
analogs of PYY 3-36-of formula (1)

WO B39 R3-R4-R5-R6-R2-125-R9-Rio-Rii-R,2-R13-R14-N115 (1) & 016!
wherein X is selected from the groUb‘consisting of
N-piperazin-1-yl-4(3H)-quinozolinone- 3-acetic acid (Pga),
N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-aminomethyl)-6-
dibenzofuranpropanoic acid, 4-(1-piperidin-4-yl)-butanoic acid and
(2 aminoglylieds 6RT0RNBARKY L BIBRIAZIPAR e Sikl -pustituted or
unsubstituted alkyT, a substituted or unsubstituted lower alkyl, a
substituted or unsubstituted aryl, a substituted or unsubstituted 10 alkoxy

TRE Rely (BiByienejlgheo hmaiaty, JiigHe PATH,:JapBemiim@thyl Be, Aib,
1-lAic, 2-2 Aic, Ach or Acp, R2 is Lys, Ala, (D) Lys, NMelys, Nle or
(Lys-Gly), R3 is Arg, Ala, (D)Arg, N-methylArg, Phe, 3,4,5- TrifluoroPhe or
2,3,4,5,6- PERaRuS &Rl Re-Ry RisRakar D) e RisrBethiHR,
4-MeOApc, 3-Pal or 4-Pal, R5 is Tyr, Ala, (D) Tyr, N- methyl Tyr, Trp, Tic,
Bip, Dip, (I)Nal, (2)Nal, 3,4,5- TrifluroPhe, or 2,3,4,5, Pentafluoro Phe,

WRET e s&iafftfﬁ)fi%%? PRSI EE ?H‘#sﬁép%%ﬂ?griﬂ#% SRSRncEe

3LpeticAad (B)beti-of-N-masthyhistiehRerisoval {Prm).(BD2valiopetinetiyl Val,

Rlo is.Thr, Ala or. N-methyl Thr.. IS/ - 12
e e

 cobNTRRSIN PG YRAF BetE rarsa praadeiing Pl B e
AL ArRRENiSis ot palteaeptiteR Tetapion andiBteusbitifontieed

treatment of metabolic disorders; such as, fo le WYY
RS U e Ny o T B TAR e
xefsigricd 2 GbBsiylisswitke Prdoegiideitsabila ecdiger§health problem for

iavalopsd qoyates. ARdaS, Brched.epidasipRiaiusin, e blaiiedoro
§tate$. Accor irE%lto_ recent studies, more than 50 % %fam%u. Al
RRophidtEit 4 orAEh Bl R R B e oot &
TNSaly:-0HESE ang, dhic @isiterahi s Ridehé b disdhsel ivan-h3gino-
ependent digpetes CS 1 \ 7 Al Ast,
R R e b0 1at B G DTSR b, Ale o (Dihen
Rais Eevs Althi©dsia erifepni&ydrs BedigWfichlsy (D) Val or N-methyl Val,
Ry is Th, Ala or N-methyl Thr, Ry is Arg, (D) Arg or N-methyl Arg, Ry is Gln or Ala,
Ry is Arg, (D)Arg or N-methyl Arg, and Ry4 is Tyz, (D) Tyr or N- methyl Tyx, or a
pharmaceutically acceptable salt thereof.

The analogs are agonists of neuropeptide-2 receptor and are useful for the treatment of
metabolic disorders, such as, for example, obesity. All documents cited herein are hereby

expressly incorporated herein by reference.

Obesity is widely recognized as a serious health problem for developed countries, and has
reached epidemic status in the United States. According to recent studies, more than 50 %
of the TJ.S. population is considered overweight, with more than 25 % diagnosed as

clinically obese and at considerable risk for heart disease, non-insulin dependent diabetes

CS/14.11.03



10

15

20

25

30

burden on the health care system as projected obesity treatment costs of
more than $70 billion annually are expected in the U.S. alone. Strategies
for treating obesity include reduction of food intake and enhancing the
WeReHRT0¥e of energy. 5 Neuropeptide Y (NPY), a 36 amint3cidi9eqigast
neurotransmitter, is a member of th&é pancreatic polypeptide class of
melag SRRt PSR OhGRA GBS WA Tiad e 6M GBI ATESCHE HIEsEntan
burQ b e RertRhery AREbREARhREIMOUSSYS IRMaNRYCiSO BEAS IR MAET0
___potent orexogenic agents known and has beeg shown to play a, mﬂjgr
billig A AR BIRETAIOPHSH Toditeike TUERIRARS, THEISiRG ROMERE Five
redR@FOFERIg Y e sapiaEsNIY he e tind2oéderpi4, and Y5- and
Y6-subtypes, have been cloned, which belong to the rhodopsin-like
G-protein-coupled ,7 transmembrane helix- spanning receptors (GPCR) .
NeuFhgepiayY Y 2TECEptBs f2R) ds dr3fidaminosaeidrBterhich imfithits ththe
achvation o ade vl exslase Ma Rhule BN AG A AAIAg. ML OIS 1o
PG precep ors. Thereisa |g?1 d%gree of conservation between rat
be maskohimbath W2 peceptor wide@8rghrgming awitt il isTie yizke regemetent
- widely distri hi | !
] iy L S
intalg dretnimplo dptiedingdiemenand dorsomedial nucleus. In the human brain,
Y2R is the predominant Y receptor subtype. Within the arcuate nuclease,
over 80 % of the NPY neurons co-express Y2R mRNA. Application of a
Fivy pegeipentide goarateradhReh Sow1d feddce the ik dss BINEVRERES
navRYRe R Cyalics SRS e BrsRpdhai¥e GoRcRsRide i duaaishBRbrane
E0246 25 increases NPY release. These finding%gggj)_ort %i“gerole of Y.C2{R
helixs SPARRLPNESHRICR ABRSRPtIPTHET reddiStePINe NAY e dte FRARENTe
whitteinbieits viel e dstitheoregistafionchfsdfeadin gviiRoberin: ipet amBlagy with

Pharmac,.267,253-262 (1994)). Peptide YY 3-36 (PYY 3-36) is.a 33
SR e Mk e RS
huragoRiBraepwtywith Ris%b aenrderidndinated that Intra-arcuate (IC) or Intra-

peritoneal (IP) injection of PYY 3.36 reduced feeding in rats and, as a

chronic treatment, reduced body weight gain. Intra-venous (1V) infusion
Th¢(X 8B moificgy i iwjddy dismiief Pi¥in3hesaeehicevavdTaieRanhehaadents

anmﬂxg%ﬂm& ANSHRISEISY33 R 1QXGE 24 NOMEN 2OORLHGERRR, preoptic
PCT/EP2006/000161 3 These finding suggest that the PYY system may
nugiens, gnerdpraemedisl geciistie e Atmentbsrn, Y2R is the predominant Y recéptor

subtype. Within the arcuate nuclease, over 80 % of the NPY neurons co-express Y2R

mRNA. Application of a Y2-selective agonist has been shown to reduce the release of NPY
from hypothalamic slices in vitro, whereas the Y2 non-peptide antagonist BITE0246
increases NPY release. These findings support the role of Y2R as a presynaptic
autoreceptor that regulates the NPY release and hence may be involved in the regulation of

feeding. (Poter, EK., et al. Eur. J. Pharmac. 267,253-262 (1994)).

Peptide YY 3.36 PYY 3.36) is 2 33 amino acid linear peptide having specific neuropeptide
Y2 (NPYZR) agonist activity. It has been demonstrated that Intra-arcuate (IC) or Intra-
peritoneal (IP) injection of PYY 3.3 reduced feeding in rats and, as a chronic treatment,
reduced body weight gain. Intra-venous (IV) infusion (0.8 pmol/kg/min) for 20 min of

PYY 514 reduced food intake in obese and normal human subjects 33 % over 24 hours.



obesity. (Bloom, S. et al, Nature Vol. 418, 8 August 2002, P. 650-654).

Further, a Cys2- (D)Cys2?-cyclized version of PYY, in which residues

5-24 were replaced by a methylene- chain of 5 to 8 carbons in length,
WerSMAI "Hivation of the intestinal RYY receptor, as evidenBeu/kgzo06/000161

reduced current across voltage- clar%ped mucosal preparations of rat

These RRiE StRETERaGRE CY AR ERidEs »thormstiivjerartier hodtament of
obesfiy BT PR e, RyRovHIN &7 sSMthandd: RVigobsily ffﬁﬁt%&@%gf

n Page 136- 13 urther, covalent madification of proteins wit
(D>(l(_%‘ihy?§}%z§;}'5’6ﬁ°& f}’e BRI sORS e eRlas sy E@)’tbme-'
chaixl emrﬁﬁdw%l&m%%@ﬁmwm cEaRRatstRaEb ey, L3R} Fie

Ra mmon 1 -13: 553 .S. Pat Nos. 5,283,317 and
ewdgnzg%% Zﬁ%uand% ?yﬁgg rc Wé‘ﬂmwmé’f TRA dejypm.
(Erstemahsi1.997) @BMW?BS&ZEV&H&HM@:M&; Eﬁpaagl sg,&g)z,l ik

n istry and Biologica
! S%p%ﬁ%?%%&%m%%%um §ese% (%gsc {}%@ 169) Washington,

D.C.: American Chemical Society). A need exists, however, for novel
Furt}d Abake | |c lower lecular

Whllaé&%%{fgessmg%%l%lgoﬁoﬁe{%%%% 0)7 gib%macg}&%nel? %ﬁﬁ%ﬁcﬁ%d
°X!dﬁhﬁmga£%¢6§¢c@| HrEPEN aradcaonsmgty D RidpmiTistesideri erivse (Sxintgk,
R, effel. paovigiad: R3a'Res ORNY: 10188id0 sfor. example; N'&Efgl?ﬁ RepYd

half-life and reduce immunogenicity in subj ects in need of ‘agonists.

3465418} anifen dther RERIRIIERRS %rema@anas ﬁ%@f@péﬁtﬁé’,m&d@&%

Poiyagpmpﬁﬁﬁ Hresfarsylatbimtall NRR- %t RB; b0 7) in ¥ M Harris, et al,,
R6-RTRQ- R4 R30 RIr112 R13-RS4-NH2 (73 wherein: X is selecte

PR H00h ORI P AP PR ememem St

(op. (BaA69Y WEGigthn S OTe RGBS DitidaniBemeshy!)-6 dibenzo panic
acid, 4-(I-piperidin-4-yl)-butanoic acid and 4-(2-aminoethyl)-1-
carboxynnethyl pi e, Y is H, a substituted or unsubstitnted alkyl, a

anasdmmeﬂmnfubaﬁmeﬁmaw SesSeiBitURE s UnSYRSIutERwer

130 d ar unsubstitnted alkoxy or oI (eth Iene) glyco

o moilgtyg%%g ris IPe iﬁsa %) 5e, N Q é%p@ E\?C?W
and y&@prnaaqlwzgl@mma) asmmm mmst(d_ya ﬁh&ﬁ)also exists for pegylated
analogs of PYY in order to, for example, increase peptide half-life and reduce

immunogemicity in subjects in need of such agonists.
According to a first aspect, there is provided a neuropeptide-2 receptor agonist of the
formula (T):

Y-R;-Ro-X-Rs-Re-Rs-Re-Rr-Re-Ro-Rao-Ry1-R12-Rys-Rye-NHy (0

wherein:

X is selected from the group consisting of N-piperazin-1-yl-4(3H)-qumozolinone-3-acetic
acid (Pga), N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-aminomethyl)}-6-
dibenzofuranpropancic acid, 4-(1-piperidin-4-yl)-butanoic acid and 4~(2-aminoethyl>-1-
carboxymethyl piperazine,

Y is H, & substitnted ar emsubstituted alkyl, 2 substituted or unsubstituted lower alkyl, &
substituted or unsubstituted aryl, 2 substitited or masubstituted alkoxy or & poly(sthylens)
glycel moiety,



Rs is Atg, Ala, (D)Arg, N-methylArg, The, 3,4,5- Trifl or 2,3,4,5,6-
Pentafluoro Phe, R4 is His, Ala, (D)I3"is, N-methyl His, 4 Apc, 3-Pal or
4-Pal, Its is Tyr, Ala, (D) Tyr, N- methyl Tyr, Tip, Tic, Bip, Dip, (I)Nal,
(2)Nal, 3,4,5- TrifumPhe or 2,3;4,5,63Rentafluoro The, R6 is Len, Ala,
Lep or N-methyl Len, R,7is Am Ala or (D)Am, Rs is Len, Ala, (D)Lau
R %%%#leat 'Iiﬁé"ht,gyﬁ?' ﬁ% g o -ﬁ%%tlﬁ”;ﬂh\PSIA@ao is Thr, Ala
&hrmmmmem%@:(Bﬁ M-mi%methyl Arg, R12is Gin or Ala,

JFM%@%@‘%%CC%E%%@? Rg4 is Tyr (D) Tyr or N- methyl

R Gesb o EspBor

-Phethere is prowded a neuropeptlde -2 receptor agonist of the formula (Il): Y

R N A i tondtino of

Rs in ez i) m(%mmmwa’ﬁmm.mmmm 3.4,5-
Tnﬁ&%&af%x@%%a&fmmcm 4-(2-

amlnomet dlbenzofuranpmpan0|c acid, 4-(1-piperid n 4-yl)-botanic
bemsisiEamoxymethyl piperazine, Y is H, a
Ro ﬁg@@ﬂ d:qyaspbstituted alkyl, a substituted or unsubstituted lower

alkyl, a substltuted or unsubstituted aryl, a substituted or unsubstituted
mﬁ%&yﬁﬁ%ﬁéﬁﬁm 4/l moiety, Rris lie, Ala, (D) lle, N-methyl

Rs ﬁa’a%;imlwpv&imu&ﬁkyw&cp, and R2is Lys, Ala, (D) Lys, NMelys,
or a pharmaceutically acceptable salt thereof. 3b

R‘”ﬁc%%ﬁ'%%%g%ﬁ S}B‘éct there is provided a neuropeptide-2 receptor

Ry aghrgs (D] #zg doNvuibhif] irg,

Rizis Gin or Als,

Rys is Arg, (D)Arg or N-methy! Arg, and

Ra4 18 Tyr, (D) Tyr or N- methy! Tyr,

or 2 pharmacentically scceptabie salt thersof,

According to a second aspect, there is provided a neuropeptide-2 receptor agonist of the |
formula (I1):
Y~R1-RZ-X-Arg~His-'I‘yr—Lcu-Asn-Leu—Va1-Thr*Arg-GlmArg-Tyr—NHz (I

wherein:

X is 2 moiety selected from the gronp consisting of N-piperazin-1-yl-4(3H)-
quinozolinone-3-acetic acid (Pga), N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-
amnomethyl}-&dzbenzoﬁmpmpanmc acid, 4-( 1—p1pendm—4—y1)~butano1c acid and 4-(2-
aminoethyl)-1-carboxymethyl piperazine,

Y is H, a substifuted or unsubstituted aikyl, a substituted or unsubstituted lower alkyl, &
substituted or unsubstituted aryl, a‘substiuzted or unsubstituted alkoxy or a poly(ethylene)
ghycol moiety,

R; is De, Als, (D) Hle, N-methy! He, Aib, 1-1Aie, 2-2 Aic, Ach or Acp, and

Rz 18 Lys, Ala, (D) Lys, NMelys, Nie or (Lys-Gly),

or & pharmacentically acceptable salt thereof.



Y-lle-Lys-X-Arg-Fits-Tgr. L=-Ash,Leu-Val-Thr-Arg-GIn-Arg-Tyr-NEff Cam)
wherein: X is selected from the groug gonk6ting of Npi -l-yl-4(3*
ozohnone-3-acetic acid (Pga), N-(5-O-carboxymc thyl)-serotonin (Cms),
Accorgng ifiotisinApss ditherez & piavidedid, Meytopiptdcih rebsiicntamoie of the
formatid(BNA 4-(2-oethyl)-I- carboxymethyl pi, and Y is H, a substituted or
nsubad ted aIkyI a substituted or unsubstituted lower k1kjd, a
'§§ L&f%%ﬁgﬁs%wmmé%xy ora
poly(ethylene) glycol moiety, or aph tically acceptable salt thereof.
According to a fourth aspect, there is provided pharmaceutical
hﬂ@%‘ﬁtposmons comprising a compound as defined above and a

X mmﬂméémﬁky@mgmbimgmg@ﬁ#ﬁ&fﬁm gﬁgsﬁ%eam&aaﬁbaeﬁtﬂacm
% IS Vviae ounds | abgve 10r use as
diber %% Tﬂ%@c ﬁ/%os s a corda%n[% q’é% gFe IS

ro-ferrtem g@@ﬁ%ﬁd@tmﬂ)-?b

carb&%ﬁﬁ%ﬁ?g@&&@ tgg@tment and/or prophyIaX|s of diseases which are

modulated by neuropeptide-2 receptor agonists. Accordlng to a seventh

Y 1R BRSO RBRISITITE e of SoiptaRd-onyRsEh bl e ik

subsREERAG e Rmedicanenisiaiiheiheranemicanpd M?FM Sﬂﬁnﬂt yiens)
treatment of diseases which are modulated by neuropeptide-Z recepto

By IBRIEE: According to an eighth aspect, there is provided the use of

or 2 fhiparaasAs aeitpetiabavedenthe preparation of medicaments for the
therapeutic and/or prophylactic treatment of obesity. The compounds of

inventi e also dvanta use the are truncated versions
AcelE BN T PRER G BB R TP B TR s gD ng
a cogyrthiEsis aﬂf@hqdmtﬂmtm @@th@mmptmidsampatsb impio\aedindadidune.
manufacturing procedures and expenses. Moreover, the compounds of
the invention will interact pgeferably with PYY receptors and not with
ACCRESHRGISH LB AsiSHs LhEh aPRABiod CPBRNYS B UISHRGHEP Ao FHSLUSF 25
therasdagonisivsidedaaactons are, thereby, minimized. 3c Figure 1 shows a.
HPLC chromatogram of a compound of the present invention. Figure 2

shows a HIPLC chromatogram of a compound of the present invention.
According to a sixth aspect, there is provided compounds as defined above for use as

therapeutic active substances for the treatment and/or prophyiaxis of diseases which are

modulated by neuropeptide-2 receptor agonists.

According to a seventh aspect, there is provided the use of compounds as defined above
for the preparation of medicaments for the therapeutic and/or prophylactic treatment of

diseases which are modulated by neuropeptide-2 receptor agonists.

According to an eighth aspect, there is provided the use of compounds as defined above

for the preparation of medicaments for the therapeutic and/or prophylactic treatment of
obesity.

The compounds of the invention are also advantageous because they are truncated
versions of the PY'Y 5.3 Thus, the shorter peptides not only facilitate easier synthesis and
purification of the compounds, but aiso improve and reduce manufacturing procedures
and expenses. Moreover, the compounds of the invention will interact preferably with
PYY receptors and not with homologous receptors such as NPY Y, Y4 and Y5.

Unwanted agonist or antagonist side reactions are, thereby, minimized.



WO 2006/077035 PCT/EP2006/000161 4 Figure 3 shows a MAIDI-TOF
of a compound of the present invention. Figure 4 shows a HPLC
chromatogram of another compound of the present invention. 5 Figure 5
shows a HPLC chromatogram of é‘aompound of the present invention.
Figure 6 shows a MALDI-TOF of a compound of the present invention.
Figure 7 shows a chart of the effects on food intake after administration of
a compound of 10 the present invention. Figure 8 shows a chart of the

e oh To0tsiAtEke GBI RANATERRIchOMabIHEP ERFSERL B o™

present invention. 15 Figure 9 shows a chart of the effects on food intake

f inistrat] f th fih ' '
Sk na g ORI

of a still another compound of the present invention. 20 All peptide
sequences mentioned herein are written according to the usual
convention whereby the N-terminal amino acid is on the left and the
C-terminal amino acid is on the right, unless noted otherwise. A short line
between two amino acid residues indicates a peptide bond. Where the
amino acid has isomeric forms, it is the L form of the amino acid 25 that is
represented unless otherwise expressly indicated. For convenience in
describing this invention, the conventional and nonconventional
abbreviations for the various amino acids are used. These abbreviations
are familiar to those skilled in the art, but for clarity are listed below: 30
Asp=D=Aspartic Acid; Ala=A=Alanine; Arg=R=Arginine;
Asn=N=Asparagine; Gly=G=Glycine; Glu=E=Glutamic Acid;
GIn=Q=Glutamine; His=H=Histidine; lle=I=Isoleucine; Leu=L=Leucine;
Lys=K=Lysine; Met=M=Methionine; WO 2006/077035
PCTIEP2006/000161 5 Phe=F=Phenylalanine; Pro=P=Proline;
Ser=S=Serine; Thr=T=Threonine; Trp=W=Tryptophan; Tyr=Y=Tyrosine;
and Val=V=Valine. Also for convenience, and readily known to one skilled
in the art, the following 5 abbreviations or symbols are used to represent
the moieties, reagents and the like used in
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this invention: Pga N-piperazin-1-yl-4-(3H)-quanazolinone-3-acetic -acid;
Cms N-(5-O-carboxymethyl)-seratonin; 10 3,4,5, F3-Phe 3,4,5 -Trifluoro
phenylalanine; 2,3,4,5,6, F5- Phe 2,3,4,5,6-Pentafluoro phenylalanine;
WIMeG@UAPEH- Methoxy-l-amino 4-phenylcyclohexane carbosg/lidedsiery 000161
3-Pal 3-Pyridyl alanine; 4-Pal 4-Pyrid‘§‘/l Alanine; 15 Aib Amino isobutyric
Figpyg 3 hpxg@ LAt aha compeimeafiidiaprgsert myget®mmino-indane
2- carboxylic acid; Ach 1-Amino cyclohexyl carboxylic acid; Acp 1-Amino

.cyclopent Icg@ lic acid; 20 Fmoc 9-Fluorenylmethyloxycarbonyl; Ally!
Flgﬁglrﬁ ‘ggfgﬁ;ﬁﬁ ﬁ% mﬁf Wtﬁ@rﬁglﬁp@ﬁﬁ@@fﬂ:@resem invention.

2-Phenylisopropyl ester; 25 Pmc

2.2 5,7.8-Pe hylchroman-6-sulfonyl; CH2C12 Methylene chloride;
g A A OB R RCBESRRHTER LR BTTERI) POk i

30 DMF Dimethylformamide; DIPEA N, N-Diisopropylethylamine; TFA

righdluompacetis agighh -Hydroxybenzotriazole; WO 20061077035
e bl W}%?B‘%f(‘%%%;? SRBRIE: Bop |
Benzotriazol-1-yloxy-tris- (dimethylamino) phosphonium-

FiEleX o WRMRPNOSRI A Bhe effects on food intake after administration of a compound of

the present invention.

Figure 8 shows a chart of the effects on food intake after administration of another

compound of the present invention.

Figure 9 shows a chart of the effects on food intake after administration of a yet another

compound of the present invention.

Figure 10 shows a chart of the effects on food intake after administration of a still another

compound of the present invention.

All peptide sequences mentioned herein are written according to the usual convention
whereby the N-terminal amino acid is on the left and the C-terminal amino acid is on the
right, unless noted otherwise. A short line between two amino acid residues indicates a
peptide bond. Where the amino acid has isomeric forms, it is the L form of the amino acid
that is represented unless otherwise expressly indicated. For convenience in describing this
invention, the conventional and nonconventional abbreviations for the various amino acids
are used. These abbreviations are familiar to those skilled in the art, but for clarity are

listed below:

Asp=D=Aspartic Acid; Ala=A=Alanine; Arg=R=Arginine; Asn=N=Asparagine;
Gly=G=Glycine; Glu=E=Glutamic Acid; Gln=Q=Glutamine; His=H=Histidine:
Ne=I=Isoleucine; Lev=L=Leucine; Lys=K=Lysine; Met=M=Methionine;
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HBTU 2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium 5
Hexafluorophosphate; NMP 1-methyl 2-Pyrolidenone; Bip Biphenylalanin
or 4-Phenyl-phentylalanine; Dip Diphenylalanine; Tic 1,2,3,4,
wergghs/eirtisoquinoline-3 carboxylic acid; 10 FAB-MS Fast B{kEP2006/000161
bombardment mass spectrometry; add ES-MS Electro spray mass

‘ Phéﬁ@%%ﬁé#m@ HeetP ABreling 1ivereirb iy (ThirebrBhecpineched or

S turated (e.g. alkenyl or
a”<ynyl) Eﬁ% EYOHG, k- AGYENG  SatyralackArpnsAl

rocarbyl radical which maybe 15 substituted or unsubstituted.
Where cyclic, the alkyl group is preferably C3 to C12, more preferably C5

Alte fordomere-areferabivdad tadwh Mhrraaeychchaalkyleneuris
eferably Cr to C10, more preferably Cl to C6, more preferably methyl
gﬁ%@?tﬁ%ﬁlsmpgpw&eg m%?ng%mmm%w[; fhe like usecf n
thiteirtiepyutyl) or pentyl (including n-pentyl and isopentyl), more preferably
methyl. It will be appreciated therefore that the term "alkyl" as 20 used
herein includes allcyl (branched or unbranched), substituted alkyl
Pggoranched or unbr&hpﬂped);i@k@mmmﬂmhﬁﬂmﬁmmmbmd}a&ubstituted
kenyl (branched r%r %Q{Pm? E@y% branched or unbranched),
substituted alkynyl ( anc Yanc 85' dycloallcyl, substituted

3% clalkgl, cycloalkaayi @mﬁbmweuyiﬁbaikenyl cycloalkynyl and
2§gg%|@5eg&ycloalwxl5%%ﬁagﬁ%go RIS gl tgrm ‘lower alkyl" means

a branched or unbrancheéd, cyclic or acyc saturated or unsaturated
+¥g-Aenyl or aIk%WHW%&%WQ&&B@FW?@h@W%WP@%\%@@IkyI
3.j84pup is C5, C6 or g;@’yga}q wherein said acyclic lower alkyl group is C1,
C2, C3 or C4, and is preferably selected from methyl, ethyl, propyl
41-()Hl-propyl or |soproﬁyBY6‘ Putys 0%n-butyl, isobutyl or tertiary-butyl). It will

Aibe appreciated thergfgrg ;mjtut@ﬁd;ggm ‘lower alkyl" as used herein
I iofgbudes lower aIkyI (branched or unbranched), lower alkenyl (branched

fhbranched), low %Wﬁ%%?&n&?@ﬂxapﬁﬁ%nched) cyclolowerallcyl,
2-Tydloloweralkenyl armmmoiﬂwerallqam@xW&QQQG/O??OBS
IECT/EP2006/0001$)]A[7 As U eg&X elterm ‘aryl" means a
C 3

“Substituted or unsu ic aromafic
Acp 1-Amino cyclopentyl carboxylic acid;
Fmoc 9-Fluorenylmethyloxycarbonyl;

Allyl Allyl ester;

Aloc Allyloxycarbonyl;

Mit 4- Methylirityl;

2Pip 2-Phenylisopropyl ester;
Pme 2,2,5,7,8-Pentamethylchroman-6-sulfonyl;
CH2Clp Methylene chloride;

A20 Acetic anhydride;

CH3CN Acetonitrile;

DMAc Dimethylacetamide;

DMF Dimethyiformamide;

DIPEA A N, N-Diisopropylethylamine;
TEA Trifluoroacetic acid;

HOBT N-Hydroxybenzotriazole;
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group, such as phenyl or naphthyl, or a substituted or unsubstituted
heteroaromatic group containing one or more, preferably one,
heteroatom, such as pyridyl, pyrrolyl, furanyl, 5 thienyl, thiazolyl,
Wwipthiapotpbsoxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl pyt@zd@gteo6/ 00161
imidazolyl, triazolyl, pyrimidinyl pyridazinyl, pyrazinyl, triazinyl, indolyl,
Dladazolyl, quinolyl Nydha2bpreeresshiribielge: benzothiazolyl,
Bdenzisoxazolyl anddgnziseshiazolyky The @iyb@ Mﬂ&gﬁ%@%ﬂﬁ)@e

substituted or unsubstituted. Where substituted, there 10 will generally be
1 to 3 substituents préSEHtIpRITGEBRIS substituent. Substituents may

Hietude: carbon-contaimng-grounsSsabyasialiyb-anyinamlksh{g.
substituted and unsubstituted phenyl, substituted and unsubstituted
benzyl); halogen atoﬁ%xﬁﬂﬂoﬁ%@ég@ﬁ@%bntaining groups such as haloalkyl

NNgg. trifluoromethyl);reggenoatiainiag:groups such as alcohols (e.g.

B cxyalkyt, arylon e MR, A (B LSRR ey, etones(e 0.

Diglkylcarbonyl, allcyipkboyiglaikyd; arylcarbonyl, arylalkylcarbonyl,

mgycarbonylally). 3cits 0GB, FRIROAIN, SRI0 derhatives

such as esters(e.g. alkdxycar coxycarbonyla

Fadiyi€arbonyloxy, aliesietmbdepibryatioph massisssitergetamindcarbonyl,
pgR@ao- or di- alkyla@@mﬁggﬁamﬂggﬁgﬁ@wlaﬂcyl, mono-or

di-aicylaminocarbonylalkyl, 20 arylaminocarbonyl), carbamates (e.g.
arkoxycarbonylamino, arloxycarbonylamino, aminocarbonyloxy, mono-or

Asdisaiydaminas ahe nYIRWY, ARHININGSARNL XL AREHIeaS (e &-HYefRQ- or

di- alkylaminocarbonylamino or arylaminocarbonylamino); nitrogen-
SABEARSRTAG BrOt! StenaReearhredgey) rdineakibmsticr aikyamnhio,
sulgsniine al&ﬁy:mmtbmﬂu@%diwﬂﬁﬁdamimﬁi&éﬂ)qaéﬂﬁ%' 1iﬁkﬁfﬁﬁfa@?sgch§t@ﬂhﬂa more

anoalkyl), nitro; sulfur-containing 25 groups such asthigls, thioethers
e e sﬁﬁaen%f&ffé.ag.fyaﬁ@fﬁh% SRS DRGSRy s prteraby
Cradkithimatieylritikytéyfinidalicyhoad| prisedioyiabidyll amihipnopgy stlfirityl or
-l nyl. arythioalk rylsulfinylal r Ism.élf lal ;ang

B S T SRR e e,
isogenyythienyd ,mgfm#ﬂypyqu&l, Ti miﬂévpgi_yp;@yaafzbmxghi.&zmw Ihs@ph?aiﬂ[yjl” as
usé@‘l’ﬂ%@iﬂ 'm%iiﬂ;@ '(&&@&JQ&S%%%&E&%%'; s%gs %F‘tggl 1‘23’{;{0&5%@%'

yrrolinyl, imidazolidinyl, iniidazolinyl, pyrazolidinyl, tetrahy ro?uranyf,
ol RSPy (et srnmicshic b skl (rinched or

unhi@xakea! eRgapinY - RERAGAINY LB it ihianARNIR b ReRE franyl,
isobenzofuranyl, indolyl, oxyindolyl, isoindolyl, indazolyl, indolinyl,
““bfﬁgfaﬁ%dm?%‘ﬁﬂoﬁiﬁﬁﬂ%?%@@%@?ﬁ?%ﬁ@#@b%%mﬁ@%ﬂsﬂ

cycloalkynyl and substituted cycloalkynyl.

As used herein, the term “lower alkyl” means a branched or unbranched, cyclic or acyclic,
saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocarbyl radical whesein said cyclic
lower alkyl group is Cs, Cs or Cy, and wherein said acyclic lower alkyl group is Cy, Cy, Ca
or Cq, and is preferably selected from methyl, ethyl, propyl (n-propyl or isopropyl) or butyl
(n-butyl, isobutyl or tertiary-butyl). It will be appreciated therefore that the term “lower
alkyl” as used herein includes lower alkyl (branched or unbranched), lower alkenyl
(branched or unbranched), lower alkynyl (branched or unbranched), cyeloloweratkyl,
cycloloweralkenyl and cyclcloweralkynyl.
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coumarinyl, isocoumarinyl, quinolinyl, isoquinolinyl, naphthridinyl,
cunolinyl,. quinazolinyl, pyridopyridyl, benzoxazinyl, quinoxalinyl,
chromenyl, chromanyl, isochromanyl, phthalazinyl and carbolinyl). 5 The
Tovauaikydgroups may be substituted or unsubstituted, prefREaBI2006/606163
unsubstituted. Where substituted, thére will generally be 1 to 3
substitutents present, preferably 1 substituent. Substituents include the

ASHRRIURDL aouRs kalse ahave:olhetthan albaviand.amialin: 10 Asic

used herein, the term "alkoxy" means alkyl-O- and "alkoyl" means
Eraey eshy2s AR ORipSiik AE §robp LS GRS S HILRR G S samAi sroup
cogtaups BRbbe Gubsiiiias Pynene efoamerealyhopoHs:, Assadihersin,
the term "halogen! means a fluorine, chlorine, hromine aqr jodine radical,
RSy RPN SRIGHIL SRIGRITG LR A B GFE B BAGFAHa
infldexhg, or aofiidr imeinsidiagl pAsdaseg heyeiinthadermylphashadedically
acceptable salt" means an rmaceutically acceptahle salt of the . .
o Y R il S L B bese O A IAERn
acceptable non-toxic acids and bases including inorganic and organic

S A g e O TS

wig] @é@fﬁi}@ethtﬁiéﬁhb@ﬁﬁﬁ@ﬁs Pipdrob sty drodhidnenisetiionicsTitiotiey
inARleicamalicoMAndelicome thanes WHONIC IMHCIEHItELC .%%B&'St&@c{%!%

pantothenic, phosphoric, succinic, sulturic, tartaric, oxalic,

. _ , p2
ungbRitE et PSR la P tHE RS psEbstidresardl e senipies and halogen-
cohmm@égéi@sﬂﬁgﬁ%ﬁ%@ﬁky@k@%ﬁhﬂﬂ@r&ﬁ%ﬁb@oﬁ%ﬁéﬁi&ﬁmﬁing oups such

methanesulfonic acids. Acceptable base salts include alkali metal (e.g.

AU, el SERIY: SRR Bt e AR dE e Ry 4R o
alladsipalRidargrlisa &9\ Ria)ded 07 03B LTdEH7 00 RERR1LET:. Aliyiambonyl,
o B VS Io0 0P WISRERATALES SR RYPRASY,
cabdR $aRZHXaR B RAVRD-ERGHRYY 4R RS (R0 ARinRE AN B Rkt d T () yRlky!,

alk _%%%é?&i%@} I{xgyﬁl@%ﬁlh;gﬁé%%%lf@e@ %ESE” a%nci)ifmcarbonyl, mono- or di-
alkylaminocarbonyl, aminocarbonylalkyl, mono-or di-alkylaminocarbonylalkyl,
arylaminocarbonyl), carbamates (e.g. alkoxycarbonylamino, arloxycarbonylamino,
aminocarbonyloxy, mono-or di-alkylaminocarbonyloxy, arylminocarbonloxy) and ureas
(e.g. mono- or di- alkylaminocarbonylamino or arylaminocarbonylamine); nitrogen-
containing groups such as amines (e.g. amino, mono- or di-alkylamino, aminoalkyl, mono-
or di-alkylaminoalkyl), azides, nitriles {e.g. cyano, cyanoalkyl), nitro; sulfur-containing
groups such asthiols, thioethers, sulfoxides and sulfones (e.g. alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, arylthio, arysulfinyl,
arysulfonyl, arythioalkyl, arylsulfinylalkyl, arylsulfonylalkyl); and heterocyclic groups
containing one or more, preferably one, heteroatom, (e.g. thienyl, furanyl, pyrrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl,
tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl, pipeddyl,
nexahydroazepinyl, peperazinyl, morpholinyl, thianaphthyl, benzofuranyl, isobenzofuranyl,
indolyl, oxyindolyl, isoindolyl, indazolyl, indolinyl, 7-azaindolyl, benzopyranyl,
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3-acetic acid (Pga), N-(S-O-carboxymethyl)-serotonin (Cms),
4-(2-aminomethyl)-6- dibenzofuranpropanoic acid,
4-(1-piperidin-4-yl)-butanoic acid and 4-(2-aminoethyl)-1- carboxymethyl
Wipereiie3y is H, a substituted or unsubstituted alkyl, a subSHtERa6eR0LO6
unsubstituted lower alkyl, a substitutetl or unsubstituted aryl, a substituted

CORIREhAHRRABTEIRGXGUBIE DRI gleibmdind cRIGENS, Ala,

qt@izléﬁn!?l et HeaAiBerddRigin 4- 4ex AT OLAERCRA IsHkysAYR. (D)
NMelys, Me or (Lys-Gly), R3 is'Arg, Ala, (D)Arg, N-methylArg, Phe,

13%0, ,%mﬁ*}}ﬁmgﬁ@%’# and obelinsbintafiuoro Phe, R4 is His, Ala, (D)His,
N-methyl His, 4-McOApc, 3-Pal or 4-Pal, R5 is Tyr, Ala, (D) 15 Tyr, N-

o thyl Tyr . Tic, Bi Dlg (P}Nal (2)N [, 3,4,5- TrifluroPhe or 2,3,4,5,6
IR AR i e IS BB B0 M IR o
WB)AsrstR8qS, tew; All, giykaly be NeoreihydtintwnRPissMal pAdger4BYy Val or
vl IRlosT I orN ethIThrR sAr
S B A e P SRR R P
ar® pylalyr, (D) Tyr or N- methyl Tyr, or a 20 pharmaceutically acceptable

salt thereof. In another embodiment of the present invention, a
neuroFEeptlde -2 receptor agonist of the formula (Il) is provided: 25

AspupgdRosie Abg- s Tkesi-mepns elpVal- Tl Alo@lhomsapsylieRie (| \koxy
subRERAP s b Wite c%tmgéﬂ@éﬂt&&{{fgisgpg%tﬁ@s%%HRléé%%HQ%r

of N iperazin-l-yl-4(3 ) quinozolinone-3-acetic acid (Pqa),

| mREBUEL &My methyl)-serotonin (Cms), 4-(2 30

anlnomethyl) -6-dibenzofuranpropanoic acid, 4-(1-piperidin-4-yl)-butanoic

Aalcld (%P amingethyl)-1-carboxymethyl piperazine, Y is H, a
S E%Iaé USRI SAERD dneHRs @WM@%@%R&%&M@@%@#M

prafkgplbla sthstifisied iorinnsubstititiedadl, arsLbsigetanlyasubstivied

h?Ikox%g%é poly(ethylene) glycol moiety, R1 is lle, Ala, (D) lle, N-methyl
%6/077035 PCB'/EP2006/000161 10 Aib, 1-lAic, 2-2 Aic, Ach or

Acp, and R2, is Lys, Ala, (D) Lys, NVlelys, Nle or (Lys-Gly), or a
APDRUTRRRSHIGR Y n%cfp R AR oy ehpnathel SpoRSeRt lany
tide-2'ré £of

the present mventlo a neuropep recep OI' agonis orm
acerpiaslp reliigldie compound of formula (). Salts may be prepared from

phXﬁ%%CBl%&N (f‘ﬁgckﬂélb-ll—é/ L EHAS I RUnAl Y 1&@&@ 1‘3‘5%&& N %rga%
acids and bases. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, -

citric, ethenesulfonic, dichloroacetic, formic, fumaric, gluconic, glutamic, hippuric,
hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic,
mueic, nitric, oxalic, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, oxalic, p-
toluepesulfonic and the like. Particularly preferred are fumaric, hydrochloric, hydrobromic,
phosphoric, succinic, sulfuric and methanesulfonic acids. Acceptable base salts include
alkali metal (e.g. sodium, potassium), alkaline earth metal (e.g. calcium, magnesium) and

aluminium salts,
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10 wherein X is selected from the group consisting of
N-piperazin-1-yl-4(3H)-quinozolinone- 3-acetic acid (Pga),
N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-aminomethyl)-6-
Wibevsdftitehpropanoic acid, 4-(I-piperidin-4-yl)-butanoic aciB(EHEP2006/600161
4-(2-aminoethyl)-1- carboxymethyl pléerazme and Y is H, a substituted or
In s <pRarineeet Akye BaaBSMRRIAsr ASETRSRiAED RovsetaiIrganist of the
fosbBLtDtRG.Qk asubstituted aryl, a substituted or unsubstituted 15 alkoxy
or a poly(ethylene) glycol moiety, or a pharmaceutically acceptable salt
thereof. Preferred neuropeptide-2 receptor agonist as defined abover are
those, whergiR XRis>Raa-R OthatprefRired ReLURGPRpLGe: R [ebEpion agonist
as defined above are those, wherein X is Cms. Preferably, Y is H or
(C1-C5) alkyl, more preferably Y is a (CI-C6) alkyl moiety. 20 Preferred

wh@mmﬁemismﬁa@mmmheagomm&ﬁginﬁN@ﬁw&W&M@&éK}e&gﬁ:ﬂemlimn@-
from t i of IK- YLN Ac-IK-

O RS SR R D a5
diharﬁvﬁmmmwciﬂ(%wmﬁmmmﬂm an(draqéﬁt- -(2-aninoethyl)-1-

c&M&%ﬁ%%ﬁQ%ée IE"}!FD) ?]i %%&%@iﬁﬁggsﬁ&il& Elﬂ?l a substituted or

| umﬁhﬁ?ﬂmd&qmﬁkwl ﬁ@#:a%tut&ﬁwwwmﬂi@%@sz%%m@mwubsumted

k¥ 5z R 2000A0RLE1 11 dol AdRAR ﬁ%ﬂé\'};}éTB@BeYN%éﬁﬁﬁé Aib, 1-1Aic,
o ;RHYLNLVTRORY, AK-Pga RHYLNLVTRQRY lic-Pga

22 AR SRS, TR DA L Ml ARe PR Cikpga
R RERFENIY TIDARQR YaethiR a2 PRAY UNLEDIVERBRG: 2,3 ,4,5,6- Pentafluoro

Phe, R4 is His, Ala, (D)His, N-methyl His, 4-MeOApc, 3-Pal or 4-Pal, Rs is Tyr, Ala, (D)
Tyr , N- methyl Tyr, Trp, Tic, Bip, Dip, (1)Nal, (2)Nal, 3,4,5~ TrifluroPhe or 2,3.4,5,6-
Pentafluoro Phe, Re is Leu, Ala, (D)Leu or N-methyl Leu, R7is Asn, Ala or (D)Asn,
Rgis Leu, Ala, (D)Leu or N-methyl Lew, Ry is Val, Ala, (D) Val or N-methyl Val,

Rio is Thr, Ala or N-methyl Thr, Ry is Arg, (D) Arg or N-methyl Arg, Rz is Gln or Ala,
Rys is Arg, (D)Arg or N-methyl Arg, and R4 is Tyr, (D) Tyr or N- methyl Tyr, or a

pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, a nevropeptide-2 receptor agonist of the

formula (IT) is provided:

Y-R-Rp-X-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-Tye-NH, (If)
(SEQ ID NO: 1)

wherein X is a moiety selected from the group consisting of N-piperazin-1-yl-4(3H)-
quinozolinone-3-acetic acid (Pqa), N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-
aminomethyl)-6-dibenzofuranpropanoic acid, 4-(1-piperidin-4-y1)-butanoic acid and 4-(2-
aminoethyl)-1-cartboxymethyl piperazine, Y is H, a substituted or unsubstituted alkyl, a
substituted or unsubstituted lower alkyl, a substituted or unsubstituted aryl, a substituted or
unsubstituted alkoxy or a poly(ethylene) glycol moiety, Ry is Ile, Ala, (D) Tle, N-methyl Te,
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IK-Pga -RHYLN(D)LVTRQRY, IK-Pga -RHYL(D)NLVTRQRY, to IK-Pga
-RHY(D)LNLVTRQRY, IK-Pga -RH(D)YLNLVTRQRY, IK-Pga
-R(D)HYLNLVTRQRY, IK-Pga -(D)RHYLNLVTRQRY, I(D)K-Pga
BWRHAYEMTNSFRQRY, 15 (D)IK-Pga -RHYLNLVTRQRY, |K-PEEE/EP2006/600161
-RHYLNLVTRQR(N-methyl)Y, IK-P&Q -RIYLNLVTRQ(N-methyl)RY,
AfK P HAICR B AL VFIEmesh IRRIORY Lk /HgaD) Lys, NMelys, Nle or (Lys-Gly),

or RAENLYNMEITRORY 204K Pga -RHYLNL(N-methy)VTRQRY,
IK-Pga -RHYLN(N-methy)LVTRQRY, IK-Pga
"RHY(N-methyl)LNLVTRQRY, IK-Pga -RH(N-methyl)YLNLVTRQRY,

In WetPaarmB(MnrRtidat bY ki LYekBOR Yond&ad Ke Rél&opeptide-2 receptor agonist of
“(N-methyDRHYLNLVTRQRY, I(N-methyl)K-Pga -RHYLNLVTRQRY,

thenje PRV LNLVTRORY, INle-Pga -RHYLNLVTRQRY,
Ac-INle-Pga -RHYLNLVTRQRY, 30 Ac-INle-Pga -FIIYLNLVTRQRY,

-Pga :RHW. T Y, JK-Pga -AHWLNLVTRQRY, . Ac-INle-Pga
R R e R
(SEQ-IN&PYs -RHYLNLVTRQR(N-methyl)Y, Ac-We-Pga

-RHYLys(28)NLVAsp(32)RQRY (cyclo Lys-Asp), [IC-Cms
-RI-IYLNLVTRQRY, IKG-Cms -RHYLNLVTRQRY,
wherein X is selected from the group consisting of N-piperazin-1-yl-4(3H)-quinozolinone-

3-acetic acid (Pga), N-(53-O-carboxymethyl)-serotonin (Cms), 4-(2-aminomethyl)-6-
dibenzofuranpropanoic acid, 4-(1-piperidin-4-yl)-butanoic acid and 4-(2-aminoethyl)-1-
carboxymethyl piperazine, and Y is H, a substituted or unsubstituted alkyl, a substituted or
unsubstituted lower alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted

alkoxy or a poly(ethylene) glycol moiety, or a pharmaceutically acceptable salt thereof.

Preferred neuropeptide-2 receptor agonist as defined abover are those, wherein X is Pqa.
Other preferred neuropeptide-2 receptor agonist as defined above are those, wherein X is
Cms. Preferably, Y is H or (C;-Cg) alkyl, more preferably Y is a (C;-Cs) alkyl motety.

Preferred neuropeptide-2 receptor agonists as defined above are those selected from the
group consisting of

IK-Pga -RHYLNLVTRQRY,
Ac-IK-Pga -RHYLNLVTRQRY,
IK-Pga ~-RHYLNLVTRARY,
IK-Pga -RHYLNLVARQRY,
IK-Pga -RHYLNLATRQRY,
IK-Pga -RHYLNAVTRQRY,
IK-Pga -RHYLALVTRQRY,
IK-Pga -RHYANLVTRQRY,
IK-Pga -RHALNLVTRQRY,
IK-Pga -RAYLNLVTRQRY,
IK-Pga -AHYLNLVTRQRY,
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5 Ac-INle-Cms-RHYLys(28)NLVAsp(32)RQRY(cyclo Lys-Asp),

Ac-We-Pga -RHTIcCLNLVTRQRY, Ac-INle-Pga -RHBipLNLVTRQRY,

Ac-INle-Pga -RBDIpLNLVTRQRY, Ac-INle-Pga -RH(1)NalLNLVTRQRY,

WO ABSWEPGa -RH(2)NalLNLVTRQRY, Ac-INle-Pga -RH(3 2B EFfh#6KG0161

Phe)LNLVTRQRY Ac-INle-Pga - Rll|%2 3.4,5,6 Pentafluoro
%tW\RQK&Ne Pga -R(4-McOApe)YLNLVTRQRY,

AdgallerBoayR@-FaRRNLVTRQRY, 15 Ac-[Me-Pga
-R(4-Pal)YLNLV RY, Ac-INle-Pqa -(3,4,5 Trifluro
%?Wéﬁ%z Yac-INle-Pga -(2,3,4,5,6 Pentafluro
TP h@) EHCRLAVITRIQRE(DAT-Aib-Nle-Pga-RHYLNLYV TRQRT,
| I-W@&E LVTRQRT, 20 Acl-l-Aic-Nle-Pga
-2-2Aic-Nle-Pga -RHYLNLVTRQRT,
IIQ\EE{A(—:R}WEMCMIIHHKQNYVTRQRT, Ac-Acp-Nle-Pga -RHYLNLVTRQRT,
H%%WW\%@QRY, 25 (PEG-10,000) Me-Pqga
- Y, and (PEG-30,000) IMe-Pga -RHYL.NLVTRQRY.
IKvitsre Bﬁéiéfpw@ﬁéﬂ'f&ﬁ&p‘i’de 2 receptor agonists as defined above are
I'}% @ group consisting of 30 IK-Pga
-RHYLNLVTRQRY, AC IK Pga -RHYLNLVTRQRY, IlIC-Pga
IKrpp RUIPRORINMENR)Y, 11IC-Pga -RHYLNLVTRQ(N-methyl)RY,

2RO RIORAOIBARHREP2006/000161 13 INle-Pga -RHYLNLVTRQRY,

Ac- INIe Pga RHYLNLVTR RY, and
IX-Pga-R C}IYLN'LVT Q

IK-Pqa -(D)RHYLNLVTRQRY,

- I(D)K-Pqa -REYLNLVIRQRY,

(D)K-Pga -RHEYLNLVTRQRY,
IK-Pga -RHYLNLVTROQR(N-methyD) Y,
IK-Pga -RHYLNLVTRQ(N-methy)RY,
IK-Pga -RHYLNLVT(N-methy)RQRY,
IK-Pga -REYLNLV(N-methyD)TRQRY,
IK-Pqa -REYLNL(N-methy)VTRQRY,
IK-Pga -RHYLN(N-methyDLVTRQRY,
IK-Pga -REY(N-methyDENLVIRQRY,
IK-Pqa -RH(N-methyl)YLNLVTRQRY,
IK-Pga -R(N-methyDHYLNLVTRQRY,
IK-Pga -(N-methyDRHYLNLVTRQRY,
I(N-methyDK-Pga -RHYLNLVTRQRY,
(N-methyDIK-Pga -RHYLNLVTRQRY,
INie-Pqa -RHYLNLVTRQRY,
Ac-INle-Pga -RHYILNLVTRQRY,
Ac-INle-Pga -FHYLNLVTRQRY,
IK-Pga -RHWLNLVTRQRY,

IK-Paa -AHWLNLVTRQRY,
Ac-INle-Pga -RHYINLVTRQR(D)YY,
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(PEG-30,000) Me-Pga -RHYLNLVTRQRY. 5 All of the above nientione
neuropeptide-2 receptor agonists individually constitute separate

preferred embodiments. In a further embodiment of the present invention,
WOTEtEABTtreating obesity in a patient in need thereof is REVERAVGHRO161

method having the steps of administé ng to said patienta 10
Af%&lﬁr&ﬁﬁg@%&ﬂﬁ%ﬂﬁ% I¥neuropeptide-2 receptor agonlst of
Atevferqp Ry Lys(28)NLVAsp(32)RQRY (cyclo Lys-Asp),

Y-El R2- - -R4 R5- R6 R7-Rs-R9-Rio-R11-R12- R13 R14-NH2 (1)
¥om the group consisting of

Mmrmmaﬁqwnozolinone 15 3-acetic acid (Pga),

dl- ;lzél%ﬁrrgr%%? a%%%égmtﬁ g%%&?%ﬁ?& ar-nmo ngfsﬁllg-and

A I Fakn oKL NICATRO® Methyl piperazine, Y is H, a substituted or
@Eﬁq u}g&@%ﬂ]{@ﬁ@ ted or unsubstituted lower alkyl, a
stit or uhsubstitutéd atyl, a substituted or unsubstituted alkoxy or

AgrhEryPahyiéHapHYESTREIBY), R1 is lle, Ala, (D) lle, N-methyl lle, Aib,

‘ Aé*ﬂﬁj& Q%{ﬁ ﬁaﬁﬁ@L fR2is Lys, Ala, (D) Lys, NMelys, Nle or

S- GIy) R3 IS (D)Arg, N-methylArg, Phe, 3,4,5- TrifluoroPhe
g Dys AR B%J%Wﬁ4 is His, Ala, (D)His, N-methy! His,

QCR%QJ orrRato RReig K Alay®) Tyr, N- methyl Tyr, Trp, Tic,
I, 3,4,5- TrifluroPhe or 2,3,4,5,6- Pentafluoro Phe,

aI (2)Na
ﬁ@ﬂgf% é@%ﬁ%ﬂﬁié@%@%ﬁ&sn Ala or (D)Asn, Rs is
A&.%Heéﬂqﬂmhe\uew&édjmmwmﬁg,ls Val, Ala, (D) Val or N-methyl Val,

Thr r, Rliis Arg, (D) Arg or N-methyl Arg, R12
n oqf %@%@%ﬁ%@% or N-methyl Arg, and R14 is Tyr, (D) Tyr
Aoﬂimlemmhm?d' mma\@haﬁm@ﬁ&*utlcally acceptable salt thereof. 30
ed i t gt:?% wherein said neuropeptide-2
receptig d%ig%:g admini ere%ﬁg\@g \%gtlent once every three days.
A@f@i@fﬁfhﬂy,(%élél hdliPopeticePR)EREI0 VABORSL is administered to said
Adaligngar wﬁWﬁ%lO??OSS PCTIEP2006/000161 14

Preferred is a method as déscribed above, wherein said neuropeptide-2

Asddepiorrdgotust RETXEMINGRIEIR 0 said patient orally, intranasally,

Adtraxensyshy, §L1@ﬁbft_gﬂg@q§im{@arenterally, transdermally,
mtraperltoneaﬁly or rectall{r Preferably, said neuropeptide-2 receptor

Aqdoriidt NisdatRiEredIntrBRaEdly. It is also preferred, that said
AfeUORRPPdeRIDIECERNtPR 68gNist is administered subcutaneously.

Ac-Acp-Nle-Pqa -RHYLNLVTRQRT,

H- INle-Pqa -RHYLNLVTRQRY,

(PEG-10,000) INle-Pga -REYLNLVTRQRY, and
(PEG-30,000) INle-Pga -RHYLNLVTRQRY.

More preferred neuropeptide-2 receptor agonists as defined above are those selected from
the group consisting of

IK-Pqa -RHYLNLVTRQRY,

Ac-IK-Pga -RIYLNLVTRQRY,

IK-Pga -RHYLNLVIRQR(N-methy])Y,

IK-Pga -REYLNLVTRQ(N-methyl)RY,
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In a preferred method as described above, said neuropeptide-2 receptor

agonist is administered at a dosage of from about 2.5 to about 10 mg/kg,

more preferably from about 2.5 to about 5 mg/kg. A method is also

WiereddT i@ herein said neuropeptide-2 receptor 10 agonist R§T/EP2086/000161

administered at a dosage of from abbut 5 to about 10 mg/kg. In the
INgtppdsraslddstiiB&R dbove, neuropeptide-2 receptor agonist are
A@[@]ﬁ%rp%lg -rereln ig gRlectad from the group consisting of

-piperazin-l-yl-4(31-1)-quinozolinone-3-acetic acid (Pga),
ﬁ @@Mﬁﬁﬂ%ﬂw&s@?& ms), 4-(2-aminomethyl)-6 15

dibenzofuranpropanoic acid, 4-(1-piperidin-4-yl)-butanoic acid and

amjnoethyl)-1- carbox meth erazme In a yet further embodlme
A Vet Ot B Do PRt G PR oot
praof@viedeaPO¥n3s86 derivative with amino acid residues 5-24 are replaced
by a 20 moiety of about 8 to about 11 Angstroms in length. The invention
is now further illustrated by the following detailed description and the
Inadtoimpanyindfiguresticopresehichvintiner .omitocimbnts!ifeptbratyand patient

m%%&%&%‘éﬁ%%}?&dt%g Brefind H&&g&%@%@%’%ﬁ&&%‘%@fﬁ;@ 03005 : o

herein amino acid residues 5-24 are replaced by a moiety
thepierussaloreaialivp e pEEa Pra@amsc o exdrimsroten edprishione providash:
compounds of the formula PYY 3-4-Pga- PYY 25.36: WO 2006/077035
PCT/EP2006/000161 15 O NO J4~fQ~ N % NNV\ppO\YY
Ni-NNN.~N R ie-Rehe-Ratf nbs B alpe R s e - B H p p p
O N~N N NII~N and the formula PYY 3-4-CMS- PYY 25-36: N p N %"~N

DN/NO
wherein X is selected from the group consisting of N-piperazin-1-yi-4(3H)-quinozolinone-

3-acetic acid (Pqa), N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-aminomethyl)-6-
dibenzofuranpropancic acid, 4-(1-piperidin-4-yl)-butanoic acid and 4-(2~aminoethyl)-1-
carboxymethyl piperazine, Y is H, a substituted or unsubstituted alkyl, a substituted or
unsubstituted lower alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted
alkoxy or a poly(ethylene) glycol moiety, R; is Ile, Ala, (D) e, N-methyl Ile, Aib, 1-1Aic,
2-2 Aic, Ach or Acp, Rz is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly), Ra is Arg, Ala,
(I)Arg, N-methylArg, Phe, 3,4,5- TrifluoroPhe or 2,3,4,5,6- Pentafluoro Phe, R4 is His,
Ala, (DYHis, N-methyl His, 4-MeQApc, 3-Pal or 4-Pal,

Rsis Tyr, Ala, (D) Tyr , N- methyl Tyr, Tip, Tic, Bip, Dip, (1)Nal, (2)Nal, 3 4,5~
TriflaroPhe or 2,3,4,5,6- Pentafluoro Phe, Rg is Len, Ala; (D)Leu or N-methyl Leu,

Ry is Asn, Ala or (D)Asn, Rg is Leu, Ala, (D)L.eu or N-methy! Leu, Ro is Val, Ala, (D) Val
or N-methyl Val, Ry is Thr, Ala or N-methyl Thr, Ryq is Arg, (D) Arg or N-methyl Arg,

"~ Ryzis Gln or Ala, Ry3 is Arg, (D)Axg or N-methyl Arg, and R4 is Tyr, (D) Tyr or N-

methyl Tyr, or a pharmaceutically acceptable salt thereof.

Preferred is a method as described above, wherein said neuropeptide-2 receptor agonist is
administered to said patient once every three days. Preferably, said neuropeptide-2 receptor

agonist is administered to said patient once a week.
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O~qu'lquNNNON/NOLLk NJTNVN\-NVNNNN NpOp'O N
N~N N NIN 5 The invention further provides compounds of the formula:
\O~\~0.X~\~XpNONpP~~N~NVONYON~ON~\ NJO~0~0~Np
WORM@FH> 0 "OONN N'N N,NN In the structure abovBCEIERgieiyoi61
-X-CH2-CH2-0O-X-, according to comimon nomenclature, 10 refers to the
Prefpeedting ghieot ah ﬁ%%‘f“é?%%?@ﬂa%@ﬁéﬁl%&ﬁ RBTERFPIEC T TEegPGomist is
adrﬁﬁﬁ%&igs%mpﬁfﬂéﬁﬁ]&ﬁh?mfm@mﬂiﬂﬂiﬁf&@gfl&@ﬁaﬁ&ﬁfg(ﬁ;ﬁkg@f weight
of the desired. polyethylene glycol unit, preferably. abqut 10 nis,
PALBIsH %E?BE‘}E{E‘%?M 3 B S aRprb i RERy B2 SR ine
reddpiiR sperivett stmbitsteral nativas Y Vii3s3Gapeigutde thanaldgsanpdpanzin
re r%segltgrgl Qlasveilagua .@gf@ﬂ e Iggeongino acid residues 5-24 of PYY 3-36
5 xfi'np 68 6F SUCH Moietiés matae”
N-piperazin-1-yl-4-(3H)-quinazolinone-3-acetic acid (Pga) and
in NyferO:epamR isasialonia (Ginbulie aletdsigioplby el and
advantageously stabilizes the molecule’s tertiary structure, thereby

admistisiatpdriiricnarsean alegsehivh A dedxired Howkeyarig plesredt dlametiout
2. 2R PHAMACAIOUCRLBIAPRTIES Brlﬂaﬁé@,%%&tm@ﬂé% 148 50.2R0L

11 Angstroms In length, preferably about 9 to 20 about 11 Angstroms in
SRR AdTBkE sHrsb Rl B PSS A reanabeit At AbRyEttSrefkgength, even
more preferably about 8 to about 10 Angstroms in length, still more

preferably about 8 to about 9 Angstroms in length. WO 20061077035
In e Tpeosh G RSO ! 261t B <K R SRS AT B RS dkerein

X limiect¢a thenpbetigulgy miodime N kg ninvaion deseibethberSincetic
ariati f the particular embodiment be mad still fall

s s o fetood tha

ditezcemipolpgyiernpib yed i ferdepylfns encfcdest ribing (Bantitulethyl)-1-

car %}Py%qé %nﬁ%e?ar%gng not

In a yet further embodiment of the present invention, a neuropeptide-2 receptor agonist is
provided having a PY'Y 5.5¢ derivative with amino acid residues 5-24 are replaced by a

moiety of about 8 to about 11 Angstroins in length.

The invention is now further illustrated by the following detailed description and the
accompanying figares from which further embodiments, features and advantages may be

taken.

The present invention pertains to analogs of PY Y336, wherein amino acid residues 5-24 are
replaced by a moiety such as, for example, Pga or Cms. For example, the invention

provides compounds of the formula PYY 3.4-Pga- PYY 2516
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5 intended to be limiting. Instead, the scope of the present invention will

be established by the appended claims. Although any methods, devices
and materials similar or equivalent to those described herein can be used
YO @rawtite or testing of the |nvent| n, the preferred methSGSEBicEg161
10 and materials are now described ‘The present representative

mpounds may be readily sypthesized by any known conventignal o
@e ur for the formatl n “bezée Ilgm amln acids.
@Jia

proce re p ngoa coﬁde betiveenithe t’r e phaoa ino
group of an amino acid o @Sldue eof *having its carboxy| group d
other reactive groups prote’eted and the free primary carbowl\bgroup,ﬁét
another amino acid or residue thereof having its amino group or other
reactlve ro ﬁs protected. 20 Such conventional procedures for

gl‘?gp ﬁé@?ﬁo}?ﬁ@b%ﬁ‘?@s of the present invention include for
eéfmple any solid phase peptlde synthesis method. In such a method the

ynthesis of the novel compo sca be carrj d out by seque |aIIy
of o% @ glcjdy \/Kat timg info t;h 1
growing pep chain a ordengs raal pa:an siof 'solid

methods. Such methods Nedls Lin rexample ZSMerrlfleId

J. Amer. Chem. Soc. 85, 2449-2154 (1963) Barany et at, Th,etPeptlgéeq

Analysis, Synthesis and Biology, Vol. 2, Gross, E. and Meienhofer, J.,

Eds. Academic Press 1-284 (1980), which are incorporated herein by
Thefarepie TERsHRIA T ETOmRAINSy s SarBrEptides is the protection of

reactive side gln groups 30 of the various amino a(:ld moieties with

~guitabie-pr ing groups, which will ent c |caI teactlo om
occurring att Ith prote t
Usually also comm n 5 gr e noof o p 0

amino acid or fragment whife that nt|ty r the carboxy roup,

followed by the selective WO 200649%7035 PCTIEP200610001 17 A,

removal of the alpha amino protecting group at allow a subsequent

reaction to take place at that site. While specific protecting groups have
Inteesitdidetogbovin tegeanamo theBolidiphage. syotidesisavethodnitehondtiture,

REOIRLARLEACH ARG LANE ALAISHE BB R/ IEGHYE,AIRUP
conventionally used for the resp Ive amino acid in solution phase
(@%ﬁqtﬁg_q@)g " " is chosen accordingly to achieve the desired Wetght of the desired
polyethylene glycol unit, preferably about 10000 (n is approximately 227) or about 30'000
(n is approximately 682). Using the NMR-derived structure of native PY'Y 5.36 as a guide,
analogs are herein presented having a moiety replace amino acid residues 5-24 of PYY 3.3
Examples of such moieties include N-piperazin-1-yl-4-(3H)-quinazolinone-3-acetic acid
(Pqa) and N-(5-O-carboxymethyl)-seratonin (Cms). The moiety is typically rigid and
advantageously stabilizes the molecule's tertiary structure, thereby yielding truncated
analogs with the desired potency and pharmacokinetic and pharmacological properties.
The moiety is typically about 8§ to about 11 Angstroms in length, preferably about ¢ to
about 11 Angstromus in length, more preferably about 9 to about 10 Angstroms in length,
even more preferably about 8 to about 10 Angstroms in length, still more preferably about

8 to about 9 Angstroms in length.
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Alpha amino groups may be protected by a suitable protecting group
selected from aromatic urethane-type protecting groups, such as
allyloxycarbony, benzyloxycarbonyl (Z) and substituted
WerrsdyEdrbonyl, such as p- chloro nzyloxycarbonyl p- PCT/EP2006/000161
nitrobenzyloxycarbonyl, p bromoben onycarbon l,
T gren FﬁBﬁ?&B@H&&ﬂé’é{PﬁBﬁs}PS@ ﬁa%mﬁlﬁéﬁwr&%far@aﬁwﬁ%she
inengipraetbarybrazid Oy cathamy &M@@pammat@nﬂéatﬂ@ﬂ@ﬁ@eoe made and

rotecti pS, su as t-bu carb nyl (Boc)
Stl@lg?pro%%}metﬁ%?y g}%%?ﬂﬁnﬁ%léﬁi cdrbo f’%ﬁ?&l‘-’éﬁgﬂ%@d&%%%nyl
temnelngfmqmoysdm e ferreddor aéphaamg inatioieetitidibeGuanidinaot
r a swta rotectln cted f
m%lxt}%ﬁ%or?géégr% nyﬁ%l’ S(&Pf %romanesu Sr?fi B([g‘n}lefi by
thamrbﬁyﬂm% trlmethylbenzzenesuIfonyI (Mtr) (Pmc), and (Mtr) are
most preferred for arginine (Arg). The e- amino groups may be protected
a suitable protecting group selected from 2 20 chloro
ARy Earheny| dougey yrd Reriad Beriaioamibeiey (0 tBysg Yessribet
he?éﬁ%ﬁif%&@@ﬂltﬁgBgctﬁg‘&f%eg%@&@ﬁﬁ&wgﬂi%q fﬁﬁ%gﬁé@ng&yﬂ@%&s devices
rou ) may be protected by a suitable protecting group selected
(ﬁﬁF(B’ﬂ)d%CEQ%hlorobenztl (2, 6 diCI-Bzl), and tort. Butyl (t-Bu),
(tBu) is most 25 preferred for (Tyr), (Ser) and (Thr). The 0- and y- amide
roups may be protected by a suitable protecting group selected from 4-
T B PIVIED 55 RAPRHESR BB P L Aebjc e by any kmows
coﬁw@ﬂﬂt&tﬁ%ﬁht@dﬁlﬁef%meﬂﬁ@ﬂyﬂbellbk)pﬁlﬁthmk@@ﬂétﬁﬁénmtﬁﬂﬂsTﬂuch
COIS th %: é erred f(i) C%,-? and O GIn).. WO 2 06/0770§
AR e 0010 o itk T R g WA BB RtRA B R N

‘COpd@tseung wmmammmﬂmgm@@@ aMesityl a&d&rlfeuigihﬂwﬁ)amd

ylo oc is the most referred for (Tr
B e TR R e il oy
griiheBaathyr (B, acidwtesiyoathonyl (Booy dnahTingr(TitorTithis thastive
9&?§ gg@f%aed for (His). All solvents, isopropanol (iPrOH), methylene
hloride (CH202), dimethylformamide (DMF) and N-methylpyrrolinone
(NMP) were purchased from Fisher or Burdick & 10 Jackson and were

SuesedwihasHapgditional distilatinni ARl urescatic Asidas prchrssd

from Halocarbon or Fluka and used without further purification.
invention include for example any solid phase peptide synthesis method. In such a method

the synthesis of the novel compounds can be carried out by sequentially incorporating the
desired amino acid residues one at a time into the growing peptide chain according to the
general principles of solid phase methods. Such methods are disclosed in, for example,
Merrifield, R. B., J. Amer. Chem. Soc. 85, 2149-2154 (1963); Barany et al., The Peptides,
Analysis, Synthesis and Biology, Vol. 2, Gross, E. and Meienhofer, I., Eds. Academic
Press 1-284 (1980), which are incorporated herein by reference.

Common to chemical syntheses of peptides is the protection of reactive side chain groups
of the various amino acid moieties with suitable protecting groups, which will prevent a
chemical reaction from occurring at that site until the protecting group is ultimately
removed. Usually also common is the protection of the alpha amino group on an amino

acid or fragment while that entity reacts at the carboxyl group, followed by the selective
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Diisopropylcarbodiimide (DIC) and diisopropylethylamine (DIPEA) was
purchased from Fluka or Aldrich and used without further purification.
Hydroxybenzotriazole (HOST) 15 dimethylsulfide (DMS) and 1,
wosttsAgdihiol (EDT) were purchased from Sigma Chemic&EEEFFAHE/ 000161
used without further purification. Protécted amino acids were generally of

repial ebifigineriananaroRTessEsiid abrRhfereatN R TP BAeRéR kT Place at

thANERSYHIEM ey ﬁ&t@lﬁ% gﬁﬁﬂﬁ%&ﬁ\’@&&%ﬁg&m@@ RYSPIRIIRYE@E solid phase
chromatography NMR and melting é)oint prior to use. Benzhydrylamine

Sy BRRY i She O 6 RS BRISEFR AR G Sr eIR IS EhRY (A B S e e

gr@fp2-400onesh)sebtaines-ipm Bachenm et Mdyaneadn Chemigehediatal
nitrogen content of these resins were generally between 0.3 - 1.2 meq/g.
High performance liquid chromatography (HPLC) was conducted on a

AlpRCrapparais wensisitngatConstamdis plandtld pumps:lecGdddient
A\I/In%%terr%_ IveBnE rogrammer aorgld 25 1 ixera dasS eo%tr eoni}gr ”Iarbon 1(2)

A AR B 0 o oh A By & s S Serbony

anfesrdréidaptizse ieoprubsing Wpdas CLBgohamdoQ a8y Em).

RSN HELE SRR IELON Yot BOR Gy ah 0

fugyenibaesplpieathoath Janpenavd R oesendembiomaatieny! (Hioxyaiphatic

m&ﬁ@f@tﬁ@%m?étiﬁé 983N 20 8lihigh.eiaaygBdiMalent chemical

_synthesis known in the art could be used as previously mentioned. Solid

diigteisexdythdsrorecammiprERiacaiecetefht Aty oracaTine bep e tmoe

is Mpﬂmﬁﬁegﬁﬁaﬁﬂaﬁm@[@@gid to a suitable resin. Such a starting
material can be prepared by attaching an alpha-amino-protected amino

acid by an ester linkage to a p WO 2006/077035 PCT/EP2006/000161 19
Gilnenzyloxshes zyhpheqhok(Wabgh wReiblophyeatngrpidepherdibefveenian p-

Fmoc-Linker, such,as p- ((R
o T e R A RSTRREE RSO Bh
tripleendbyazeticsaid (Rl ker) tons Bdnz ayeimpbanpimt(BH &) reginme (Arg). .
Preparation of the hydroxymethyl resin is well known in the art.
Fmoc-Linker-BHA resin supports are 5 commercially available and
Tigeneraily gsagwhenthg desiré tpeptitid b eingesingesizest e ddrom 2-

j ' 16,C-termi ' h i [
o B T Fo R LR TR A R
burlsesseddarhiBschming dbinepsh it diinRysh equivalents of amino

acid 10 and a suitable coupling reagent. After couplings, the resin may be

washed and dried under vacuum. Loading of the amino acid onto the
Hyggmyﬁ%?@é @gﬁé%%%g;%ﬁl@y&ﬁim le protecting group selected from

benzy! (Bzl), 2, 6 dichlorobenztl (2, 6 diC1-Bzl), and tert. Butyl (t-Bu), (tBu) is most
preferred for (Tyr), (Ser) and (Thr).

The B- and y- amide groups may be protected by a suitable protecting group selected from
4- methyltrityl (Mtt), 2, 4, 6-trimethoxybenzyl (Tmob), 4, 4-DimethoxyditylBis-(4-
methoxyphenyl)-methyl (Dod) and Trityl (Trt). Tit is the most preferred for (Asn) and
(Gin).
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analysis of an aliquot of Fmoc-amino acid resin or by determination of
Fmoc groups by UV analysis. Any unreacted amino groups may be
capped by reacting the resin with acetic anhydride and
Yispepyidtylamine in methylene chloride. 15 The resins aP& EEREH/600161
through several repetitive cycles to adtl amino acids sequentially. The

Tl prp BrETRBPRAIE O pPOESIRG Y fotia e reinrsvedvaselbaisit eondirand .

ipaidine, -PIRSIsa! RERNRNNG LAY DM MaY.BR Pagthred
(nggrpthis gﬁlrpose. Prggl?&r;ts) y 40% gilpe%%ﬁ?e ir?%il\y/le?s utiliged 20 ; )

foF&iBan the removal of the alpha amino protecting group, the
subsequent protected amino acids are coupled stepwise in the desired
order fo obtain an infermediate, protected peptide-resin. The activatin

The fgishre L ERURGHERSRRE SrIR AR SR e s PrigL from Benzyl
(Fynthésisiokikerpepiidescaragvethom. Mithetstmber el €or (His).
appropriate 25 reagents for such syntheses are benzotriazol-I-yloxy-tri-
(dimethylamino) phosphonium hexafluorophosphate (BOP),
ABrofneatsisspyrophidin ¢ihhdEphetivient exiafide r¢jigShhaton¢PyBooR)mide
2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium__- .
AAOORO PR e R A gDV B AR GUBrRB B dlishri ot Bregick &
JaPxsdaried hatiase Wbdtl angibiel.Rthekiactivatingrogents.aiewessiibeded

b any.and rrifield (in The, Peptides, Vol..2, J. 30 Meienhofer, ed.,
fr%\éa enic Pe%rs,?fgaig}gp‘ésiq%%o%%‘ff %eerlﬁﬂﬁféﬁt\%‘rious reagents, such
as 1 hydroxybenzotriazole (HOST), N-hydroxysuccinimide (HOSu) and 3,

-dj - -A-0x0-1. 2 3-be iazi
e A L et B
Flp%@r@mmmwwnhmm@asﬁcmww@@mm PHABE)
diﬂ{aiﬂﬁghfﬁ_{e%ﬁ‘lﬁ%a%%yﬂ DG EEIR L3 gﬁfﬂ'%&? ol IOGPDR §

Reagent Time | DMF 2'x 30 sec 2 20% piperidinefDMF I min 3 20%
Chrgdrilire(emmses vithordlurba purifiatge PomioHpiRogrids svere generally

of the L configuration and were obtained commercially from Bachem, or Neosystem.
Purity of these reagents was confirmed by thin layer chromatography, NMR and melting
point prior to use. Benzhydrylamine resin (BHA) was a copolymer of styrene - 1%
divinylbenzene (100-200 or 200-400 mesh) obtained from Bachem or Advanced

Chemtech. Total nitrogen content of these resins were generally between 0.3 - 1.2 meqg/g.

High performance liquid chromatography (HPLC) was conducted on a LDC apparatus
consisting of Constametric I and Il pumps, a Gradient Master solvent programmer and
mixer, and a Spectromonitor I variable wavelength UV detector. Analytical HPLC was

performed in reversed phase mode using Vydac Cyg columns (0.4 x 30 cm). Preparative

HPLC separations were run on Vaydac columns (2 x 25 cm).

In a preferred embodiment, peptides were prepared using solid phase synthesis by the
method generally described by Memifield, (J. Amer. Chem. Soc., 85, 2149 (1963)),
although other equivalent chemical synthesis known in the art could be used as previously
mentioned. Solid phase synthesis is commenced from the C-terminal end of the peptide by
coupling a protected alpha-amino acid to a suitable resin. Such a starting material can be

prepared by attaching an alpha-amino-protected amino acid by an ester linkage to a p-
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6 DMF 3 x 30 sec 7 coupling 60 min -18 hours 8 DI 2x30 sec 15 9 IPrOH
1x30sec 10 DMF 1 x 30 sec 11 CH202 2 x 30 sec Solvents for all
washings and couplings were measured to volumes of 10 - 20 mug resins.
VEbUpifig7#éactions throughout the synthesis were monitore 8ER/RFRIG&ERIE¢1
Ninhydrin test 20 to determine exterf of completion (Kaiser et at.

- bengpBhseREmlSbob 08 3B cs7 Oy iSioworisksdtion kirees wndSwisseived,

suéhﬂ raﬁ;n@gﬁg&E’(m@}@@m&a.@yﬂlmﬁ&ﬁ&gﬁm?d%@miﬁgﬂggyﬁ%gﬁgebﬁ 5

indered acids. Any incomplete coupling reactions were el recoup
Phetitr YRS ER eIk e binkenvate Bearhivibyasrins EEpprE 1y tReaprgtipreot the
hy@RRYSRES SRR RERIG AR AR ATHRSANRE ARG FiR G Its are

assembled peptide-resins were dried in vacuum 25 for several hours. For
CORRCEOM R AR TeRIRHY gretipdiudhe Aersdartits ieingaptibesized has -
an Qleavedhirematie: e sn.d-arexaple, the peptide-resins were treated with

100 L ethanedithiol, 100 p1 dimethylsulfide, 300 pL, anisole, and 9.5 mL

trifluoroacetic acid, per gram of resin, at room 30 temperature for 180 min.
Ty@raliethatetynihecpRplidaresinaweneltdatad ivdiFhd - DinkediBopLapyh using
thesﬂ%%g ?rngecgtfe%rgél‘ trg}%omri%acgycf o%%lrgm%ﬁ% %e%{:# g%gﬁlhvglt r?sor? aminc acid

tempe ature min. eresin is filter a e ﬁﬁra es are
angh peiibifzicechiplohilledzethy Pétheronplingspriscipitatesnbe sesitbfugedidad under
va t ] ed.. 6/Q77035 PGT/EP2006/0001 61 21
b R A e S R S
anglgisritfeie anurh efdfne-aprogusis werecd g dieirdeinyéou afimgrficatiohy UV
anffthe w%&%e{eqeamsrgraﬁgmﬁg gﬁ% W%ch%iﬁ&éﬁﬁt%%(jé?igh

5 performance liquid chromatography ) on a reverse phase Vydac

ankydrigemid fisprepRotylmrneioanathYsresrithe peptides were injected

to the columns in a minimum volume of either 0.1 AcOH/H20 or
ThCH?;,CHIHZO.,Gradient elution Wasigenerally started at 2% B buffer, 2%

BT o TS SPGB AR Aptifte AR dDSEgRentially-
Thd ERHG HAGNFaba flowdaaie abbfsnmémimolbd detectiandcvasdmiade Hiperidine,

. 220/280 am. The. 10 jons, containing the prodycts were separated. a
plptﬁgﬁmﬁau?ﬁ?\?v 151% dréf:g é?gﬁg}gﬁ{ﬁ é%tzﬁu'ﬂﬂ%aay Quse or this purpose. r&er&ﬂy
40% piperidine in DMF is utilized

Foliowing the removal of the alpha arino protecting group, the subsequent protected
amino acids are coupled stepwise in the desired order to obtain an intermediate, protected
peplide-resin. The activating reagents used for coupling of the amino acids in the solid
phase synthesis of the peptides are well known in the art. For example, appropriate
reagents for such syntheses are benzotriazobLyloxﬁt:‘i» (dimethylamino) phosphonium
hexafluorophosphate (BOP), Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
(PyBroP) 2-(1H-Benzotriazole-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HBTU), and diisopropylcarbodiimide (DIC). Preferred here are HBTU and DIC. Other
activating agents are described by Barany and Merrifield (in The Peptides, Vol. 2, T.
Meienhofer, ed., Academic Press, 1979, pp 1-284) may be utilized. Various reagents such
as 1 hydroxybenzotriazole (HOBT), N-hydroxysuccinimide (HOSu) and 3, 4-dihydro-3-
hydroxy-4-oxo-1, 2, 3-benzotriazine (HOOBT) may be added to the coupling mixtures in
order to optimize the synthetic cycles. Preferred here is HOBT.
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LC-10AT analytical system using reverse phase Ace C18 column (4.6
x50mm) at a flow rate of 2 ml/min., gradient (2-70 %) over 10 min.(buffer
A: 0.1%0 TFA/H20, buffer B: 0.1% TFA/CH3CN)). Fractions judged to be
wef i Pysdy were pooled and lyophilized. 15 Purity of the fialpradieise:
was checked by analytical HPLC onzg reversed phase column as stated
above. Purity of all products was judged to be approximately 95 - 99%. All
final products were also subjected to fast atom bombardment mass
The; et acsiien s trosalmspsticésieisssiallaTess spectrometry (ES-MS). Al
products yielded the expected parent M+H ions within acceptable limits.
20 Agonists of Y2R cause reduction of food intake in mouse models of
n obesity. Therefore, administration of these compounds agonize
Y2 recept@tastivitygsabigh is important for the redggtion of food intake
and regulation of body weight. According to the in vivo activity
experiments in Example 78, reduction of food intake was demonstrated for
25 selected analogsidfthe invention (those of Examples ¢ 44, 73 and 74)
and the results sugyparized.in Fi s 7, 8,9 and 10, The compounds of
the presen’%f inventigﬁ%gﬁ%%&&%%%g in the form o nffhnarmaceutically
acceptableéssalts. B¢tnpilesidipleidifed salts are thdsaformed with
pharmaceytically BBﬁgpeptable organic acids, e.g, %Rﬁtis%blactic, maleic,
citric, malic, ascorbic, succinic, benzoic, salicylic, methanesulfonic,
toluenesulfonic, trift#Facetic, or pamoic acid, as walB&spolymeric acids
such as tagnic acigygpgarboxymethyl cellulose, ang fgg%/gith inorganic
WO 2006/077035 PCT/EP2006/000161 22 acids, such as hydrohalic
acids (e.g.” hydrocRRSBERECId), sulfuric acid, or phoSPEEFic A&kPuand the
like. Any pgocedureyfgiobtaining a pharmaceutically,aggeptable salt
known to a skilled artisan can be used. WO 2006/077035
PCT/EP2006/000781°53 As described above, the hé\?@l%mpounds of
the presentgnventipngrave been found to be agonisizafsaguropeptide-2
receptor. The com%qgs of the present invention can therefore be used

in the treathient an Pophylaxis of diseases which3}&fhodulated by

SolREMERE RN dRniREORIOE AR S RATHEHRI RPESIRhe? IR ISR Yesins.
a

therefore also relates to pharmaceutical compositions comprising
Coupling reactions throughout the synthesis were momitored by the Kaiser Nimhydrin test

to determine extent of completion (Kaiser et at. Anal.Biochem.34, 595-598 (1970)). Slow
reaction kinetics was observed for Fmoc-Arg (Pmc) and for couplings to secondary amines
by sterically hindered acids. Anyincomplete coupling reactions were either recoupled with
freshly prepared activated amino acid or capped by treating the peptide resin with acetic
anhiydride as described above. The fully assembled peptide-resins were dried in vacuum
for several hours.

For each compound, the blocking groups were removed and the peptide cleaved from the
resin. For axémple, the peptide-resins were treated with 100 UL ethanedithiol, 100 pl
dimethylsulfide, 300 uL anisole, and 9.5 mL trifluorcacetic acid, per gram of resin, at room
temperature for' 180 min. Or alternately the peptide-resins were treated with 1.0 mL

tritsopropyl silane and 9.5 mL trifluoroacetic acid, per gram of resin, at room temperature .

| for 180 min. The resin is filtered off and the filtrates are precipitated in chilled ethyl ether. .

'The precipitates are centrifuged and the ether layer is decanted.
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compound as defined above and a pharmaceutically acceptable carrier
and/or adjuvant. The invention likewise embraces compounds as
described above for use as therapeutically active substances, especially
Vi HYapatiically active substances for the treatment and/dfCprapyaid el
of diseases which are modulated byzr]feuropeptide -2 receptor agonists, 10
The speiduraysasesherapcivany Gereobupatat cdeGomtheeraiitiest: ahy srode
. ﬁo%pwagéiar?gdog%g,i%cl%nother preferred embodiment, the invention
P elates o a method for the therapeutic and/or prophylactic treatment of
- diseases which are modulated by neuropeptide -2 receptor agonists;

puf} E;%'&@5%&%@‘3&?%3@%%&%%%&8Bﬂﬁﬁﬁﬂ&ﬂﬁi@—ﬁﬂts%t@ﬁ%@t}ﬁgh :

which 15 method comprises administering a compound as defined above

perfparhnendiquidicly orangmaly FHRLAVentorvalsobeiBrizdecthel B pmn
(sGABPAHNIHES dehined Ahome L dhRiaRerLic AR T BIeRRY BCiginimum

treatment of diseases which are modulated by neuropeptide -2 receptor
Vol ial A i bR IR e theRpE e dmsF bPHYRIcHE vesafidhictr e 2t
299 RE5RLTHE InveRtion alse Kalales B dhe UseakbsamRrANgSRRdesciies

above for the preparation 20 of medicaments for the thérapeutic and/or
THiuS A} iat tréftmentt of Hisedsés WHidhtareomoaiuledtdel 4 2 HELFO pepiide

-2 receptor agonists, particularly for the therapeutic and/or, pro hyl% tic 4
IR OR A R RO SRS R W%E%Q%@ﬁ?@%%ﬁ?ﬁﬁ?&%‘%&?ﬁﬁﬂﬁ%ﬁ% maczy
Lalesgribediabavey o 2006/0ef035h RE Me4PROMBN0UA x 2l hea flow

i f.th th t ti ion, f i f ‘
o TR o e LG CUAb Ao By B
0. PARtideT LN INvRBLOR: M@-RhsevoaLt i AReapialesall hepatzda.

administered via any of the usual and acceptable methods known in the
art, either singly or in combination. The compounds or 5 compositions can

PuliySPE AEMINIaRE: Gralbhieda W&E&Miﬁﬁ%‘ Blinguaihe PAHSRIESANN as

(e.g., intramuscularly, intravenously, or subcutanequslygérectal (e.q., by
stageh S Forfs ot haSmmgsr trarstdsthin Mg PreRirr&fed Popot oﬁ?@%&x
préianatien: (89 sub)aeias Phk afdchiboineatarna A SalidpiakicREgABRBUSIS) or

dosages, includir%(tPablets and suspensions. The administration can be

elechORIELB I SRS Gosdge: rorPIoRHCT YIRS AE SR AB I &

ioginglaidesecharrinac libitum. The therapeutic composition can also be

in the form of an oil emulsion or dispersion in conjunction with a lipophilic

salt such as pamoic acid, or in the form of a biodegradable
Agustainsd el asescorapasitiorfoivod intake in mouse models of human obesity.

Therefore, administration of these compounds agonize Y2 receptor activity, which is
important for the reduction of food intake and regolation of body weight. According to the
in vivo activity experiments in Example 78, reduction of food intake was demonstrated for
selected analogs of the invention (those of Examples 5, 44, 73 and 74) and the results

summarized in Figures 7, 8, 9 and 10. 7

The compounds of the present invention can be provided in the form of pharmaceutically
acceptable salts. Examples of preferred salts are those formed with pharmaceutically
acceptable organic acids, e.g., acetic, lactic, maleic, citric, malic, ascorbic, succinic,
benzoic, salicylic, methanesulfonic, toluenesulfonic, trifluorcacetic, or pamoic aéid, as well

as polymeric acids such as tannic acid or carboxymethyl! celiulose, and salts with inorganic



subcutaneous or intramuscular administration. 15 Thus, the method of the
present invention is practiced when relief of symptoms is specifically
required or perhaps imminent. Alternatively, the method of the present
WiRvKtIGrI#s effectively practiced as continuous or prophylaBfié/ Fefiriiete!
. Useful pharmaceutical carriers for preparation of the compositions
aciefRet 26 Axdpeh ol ssidsoydrerhderics Muiifie cridh eERivERbAS fide
andthe foem ehjahietsiup o cARSUIAS: FURPRSHRIIESy ROWHRHe SNEHEA N0 a
Skﬂg%ated or other protected formulations (e.g. binding on ion-exchange
SLHEEP BELRAYR in lipid-protein vesicles), sustained release
-formulations, solutions, suspensions, elixirs, aerosols, and the like. The
. carrier can be selected from the various oils including those of petroleum,
animal, vegetable or synthetic origin, e.g., peanut 25 oil, soybean oill,
mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and
glycols are preferred liquid carriers, particularly (when isotonic with-the
blood) for injectable solutions. For example, formulations for intravenous
administration comprise sterile agueous solutions of the active
ingredient(s) which are prepared by dissolving solid active ingredient(s) in
water to produce an agueous solution, and rendering the solution 30
sterile. Suitable pharmaceutical excipients include starch, cellulose, talc,
glucose, lactose, talc, gelatin, malt, rice, flour, chalk, silica, magnesium
stearate, sodium stearate, glycerol monostearate, sodium chloride, dried
skim milk, glycerol, propylene glycol, water, ethanol, and the like. The
compositions may be subjected to conventional pharmaceutical additives
WO 20061077035 PCT/EP2006/000161 25 such as preservatives,
stabilizing agents, wetting or emulsifying agents, salts for adjusting
osmotic pressure, buffers and the like. Suitable pharmaceutical carriers
and their formulation are described in Remington's Pharmaceutical
Sciences by E. W. Martin. Such compositions will, in any event, contain
an effective amount of the active compound 5 together with a suitable
carrier so as to prepare the proper dosage form for proper administration
to the recipient. The dose of a compound of the present invention
depends on a number of factors, such as, for example, the manner of
administration, the age and the body weight of the subject, and 10 the
condition of the subject to be treated, and ultimately will be decided by the
attending physician or veterinarian. Such an amount of the active
compound as determined by the attending physician or veterinarian is
referred to herein, and in the claims, as an "effective
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amount”. For example, the dose for intranasal administration is typically in
the range of about 1 to about 100 mg/kg body weight; and the dose for
subcutaneous administration is 15 typically in the range of about 0.001 to
WERIPBO #/kg body weight. Preferghly, the dose of a compinergog{@oist
present invention is from about 2.5 t6"about 10 mg/kg. Most preferably,
Aghiesdobad)esoace thbautd. bombouid ahthabowuediOimedkgn 26vEHedn\ention be

agﬂfﬁ%ﬂ%ﬁ&rﬁﬂé @ﬂ@@%@&%@&'@ﬁ@%&i@fﬂﬂi@%ﬂm é@lﬁ%\)@!ﬂi@ﬁ g therefore

an |I on only an not the sSco the i inven
ba\/\}ggf o7 0818 Exé‘?ﬁsp es£%WLgﬁ 22 by
BRI W%ﬂ%&r%ﬂ%&@@@enzhw rylamine

copolystyrene- 1% divinylbenzene cross-linked resin (10.0 g, 9.3 mequiv,

ThegpvspiorA S HeaO AdRiah EeBhaREReTieH) CHRBSHISNS SORROETE R

co@pia@d 2; filténed dmode wakhpbasuccasiivighawitht406 eatreachddr adjuvant.
Cl-12C12,6% DIPEA/CII2CI2 (two times), CH2C12 (two times). The resin

Thwas aate dlwitispef (B pS)-eofip(@htifl aodescAbyl) 4 ve for use as therapeutically

acziz@tﬂﬂﬁﬂ@éé@ 1&3}5@@)&%{ %@m@a@@@?%ﬁk);%w&ﬁﬁy%%gUnmt and/or
| (dro nzotriazole
m %“@%‘s e T oo
P, SRS EAD fsiism %a@%@amqm@wﬂﬁo@gwﬁ
obfifiéred and washed successively with 100 ml each of CH2C12 (two
times), isopropanol (two times), DMF, and CH2CI2 (three times). A Kaiser
In Minthed dre feraly sisbbBimes b g ativatiThetesinovamdtied fonder thaepentido
anwekiaﬂe%zaga@ftﬁm@@xkmrs@k&?wnﬁaurgré\rﬁ%umt@eefbgﬂf\%&ﬁﬁsep@é ﬁhlﬂ)septor
on;an ative nalysis.whi
g e%ﬂgﬁ%%ﬁ%ﬂ% BRI a%%aﬁﬁg%%%% %%é g ks
m%%)ﬂ%] SO EpS W&aﬁif’é@% SySHETH PSSR R BIFBFTBRif or animal.
FIuorenylmethyloxycarbonyl (Fmoc) chemistry. For a 0.25 mmol scale
TSP ey At R B R h S ST BRaR e A eb e T Sgdhorsgptic
andfmy) praphFastivi sea0RBiminieassachdschare woddlsth teitirareheptilsin receptor
agSRARYIREHRNRER fE5iie sharsaRbRgd Al jibHoRetORMRERaL JFlBesity.
Fmoc-amino acid resin was dissolved with 2.1 g NMP, 2g of 0.45M
Thel QRARSR blddnelaMitang 2M BHEAjhendangigreddadhe reaatiofeparation

of medicaments for the therapeutic and/or prophylactic treatment of diseases which are
modulated by neuropeptide -2 receptor agonists, particularly for the therapeutic and/or
prophylactic treatment of obesity. Such medicaments comprise a compound as described
above,
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vessel. The basic FastMoc coupling cycle was represented by the module
"BADEIFD," wherein 30 each letter represents a module. For example: B
represents the module for Fmoc deprotection using 20% Piperidine/NMP
BRAErAEE3Wwashes and readings for 30 min (either UV moRi€diiERF 96/ 060161
conductivity); WO 2006/077035 PCT/EP2006/000161 27 A represents

Ingis BB R FoR e ERTRRO AT SRaPHRET BERE I Sar GRS i DoaBHOE any one of the

pdp Bl bl @R EaRE DA Y REEARRCLIBRG With N2 RubhliTghR Rgmaserts
the module for NMP washing of resin in_the reaction vessel; E represents

PhprAts Al P eRIZRY: BEHHE SRV AP RIS hile A he Attt ssel
ad@uptable @Ha@bdﬂchmgmﬁ@%t&hmﬁtm@@lﬁ@yf@f @ al;&ﬁﬁéﬂmemﬁy@m@g@ws or
with vartexing on an - of the . reaction vessel; and F represents the
COBATIETE L P CARIE ST for SRS A T iAo and
pateabaimifyttregraactionssebstl, ihbCaupkhgsiwetedtypicaljyextetutloddyy, by

it f le "It once.or multiple times..For _example, double. .
s e e R R o S e e R
bmmméh_ wérel ﬁwm@w@ldd@mmr_g@mybeﬁ@ME ricidudigttebletndndC"
BRI G AACHGAN I o HRINLR LIAOHI GRVRIE A0 it

modifiable by, for example, changing 20 the timifg of various functions,
COfERQS thergrepiima sinebrdesadhateey didibitveunt be thetvpsvtisrcrserpsiiian can

allkARS MRtk TH & fCIR R ARANE WS B DN ER A U RIOH SRR SRR A

acid. For synthesizing tetra peptides, however, the cycles were repeated

SUCh SRR G a6 e in H fava bl iod B ads i Al iR TR RN EE Gp

sdbefiisioaninagichstllaveshysBAREIIADEIFD to couple the second
amino acid, followed by BADEIIADEIFD to couple the third amino acid,
followed by BADEIIADEIFD to couple the fourth amino acid, followed by

TRIH Beanédrddngl e pratacioreatsh Washiage VWRAQ0H40 67 Odhptoms is

sp@ggéglﬁ/%’%gg/rgg g% gelrhgg?s 1%@3%5" Elt?ématively, the method of the present

invention is effectively practiced as continuous or prophylactic treatment.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be
solids, liguids or gases; thus, the compositions can take the form of tablets, pills, capsules,
suppositories, powders, enterically coated or other protected formulations {e.g. binding on
ion-exchange resins or packaging in lipid-protein vesicles), sustained release formulations,
solutions, suspensions, elixirs, aerosols, and the like. The carrier can be selected from the
various oils including those of petroleum, animal, vegetable or synthetic origin, e.g., peanut
oil, soybean oil, mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and
glycols are preferred liquid carriers, particularly (when isotonic with the blood) for
injectable solutions. For example, formulations for intravenous administration comprise
sterile aqueous solutions of the active ingredient(s) which are prepared by dissolving solid
active ingredient(s) in water to produce an aqueous solution, and rendering the solution
sterile. Suitable pharmaceutical excipients inchude starch, cellulose, taic, glucose, lactose,
talc, gelatin, malt, rice, flour, chalk, silica, magnesium stearate, sodium stearate, glycerol
monostearate, sodium chloride, dred skim milk, glycerol, propylene glycol, water, ethanol,

and the like. The compositions may be subjected to conventional pharmaceutical additives
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Preparation of
H-Tyr-Pro-lle-Lys-Pro-Glu-Ala-Pro-Gly-Glu-Asp-Ala-Ser-Pro-Glu-
Glu-Leu-Asn-Arg-Tyr-Tyr-Ala-Ser-Leu-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-A
Y2 WARYBETyr-NI-12 (PYY 1-36) (SEQ ID NO: 3) NyN / O BO/EFRIPe1I6t
{ N~NV 101 NV 'N~j ~N I NV_ 'N~N¥"'N~ If N~NY_ 'N~~N O N~\/
SUfy 8 preqer @y e ailigng-aRpMs, NaWneNIeYNS NG 1eero-sdlsdopaeiveds
osRORAMBORAQ APl 19 MRAThabeveRerlidenas sythesized

using Fmoc chemistry on an Applied Biosystem 433A synthesizer. The
TORPRIHEEIALT (RSSOrTg PR ARG RS dBRe SSRGS B mBbfagin. Such
coggastied I xamglevanT iasynthesiscias CasisthOtHe0Rt O cdmnpanel
» scgle us'ng the 10 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from
OFAThPIE T At e SHEBF The SRR dnTRE TR ARES RIS AP a

adremdticmive sselconrcdpihaker for cleavage. The peptide was cleaved from
the resin using 13.5 mL 97% TFA/ 3%H20 and 1.5mL triisopropylsilane
for 180 minutes at room temperature. The deprotection solution was

Thedipeel @b 1@Gomivmbid &7 p@seahih washie depdtivld anb TiEdband 80tomk, eeldl as, |

fofkafdR IR RIGHIRIES dgReRtds: J.0 %g%ﬁﬁ?eﬁ?‘ﬁaﬁ%ﬁ@&%ﬂe%%oe& band

polypropylene tubes. The precipitates uaftubes wer

the-sPHBIRER 9f thestHbRC bl drsdtodastbul Bmiteds wilithecbie &t o tamaltaridine

phikiRifesicralenLRdeshaLSe YRGIHRE D& GVde MAlsIRl R RHtled Py
preparative HPLC on a Pursuit C18-Column 20 (250x50mm, 10m partlcle

attgryiy e Rkt EReA i YT e oty sBdisute claime, on P Kfitrtive
arkiaffer. Bio k¥nploAUCA36 N rim % min adﬂﬁﬁﬁﬁé%&gg‘ﬂylﬁm&l?@gﬂ%’aﬁ%@%

220/280 nm. The fractions were collected and were checked by analytical

abpps L pitdORLedining parE prodici e fercRnsReP aha ppHYEa s

typiylislthGhe Mg 696 pbba 0ObeROITOMS/REWEEY WESNH-LCMS m/e
calculated ("calcd") for C194H295N55057 25 4309.85, found 4309.15.

Preferably, the dose of a compound of the present invention is from about 2.5 to about 10

mg/kg. Most preferably, the dosages are about 2.5, about 5 and about 10 mg/kg.

‘The invention will now be further described in the Examples which follow, which are

intended as an illustration only and do not limit the scope of the invention.
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WO 2006/077035 PCT/EP2006/000161 29 EXAMPLE 4 Preparation of
H-lle-Lys-Fro-Glu-Ala-Pro-Gly-Glu-Asp-Ala-Ser-Pro-Glu-Glu-Leu-
Asn-Arg-Tyr-Tyr-Ala-Ser-Leu-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-A
MO WACIFREIPYY 3-36) (SEQ ID NO: 4) N g (/'-~, IpJ O 0 OR4G/RPMIRG/060161
It~'N~/NN~~-~4,J~NNV "NN~NN N IFR p IIN O O Y" O~ O N~N O~yN 0
NyNO NY NN4~O\N NO1 NExmmplesH ~7 A J>, NN'~NY\ 4-NO/ 5
N O Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was
subjected to solid phase synthesis and purification by following the

E f%%%?elin Example 3 to- yield 151 mg (15%) of white amorphous

Prpuetiotd Pmb C MOy B erlatlipr C18011279N53054 4049.55 1o found
4050.40. EXAMPLE 5 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-Arg-Tyr- NHz

B¢BEQHDNOeSpDO Nty 1'% dvityTHefzbhe MrddsNitked hedih 1N, INg, NINdNquiv,

100B00A MRS Mvanced ChemTech) was swelled in 100 mL CH2CE2, filtered and
washed successively with 100 ml each of CHClp, 6% DIPEA/CH,CL, (two times), CHCl,
(two times). The resin was treated with p- (R, S)-0-(1-(9H-fluoren-9-yi)-
methoxyformamido)-2, 4-dimethoxybenzyl)-phenoxyacetic acid (Fmoc-Linker) (7.01 g,
13.0 mmole), N-hydroxybenzotriazole (2.16g, 16.0mmole), and diisopropyl-carbodiimide
(2.04 ml, 13.0 mmol) in 100 mL 25% DMF/CH,Cl, for 24 hours at room temperature. The
resin was filtered and washed successively with 100 ml each of CHxCl, (t\a}o times),
isopropanol (two times), DMF, and CH,Cl, (three times). A Kaiser Ninhydrin analysis
was negative. ‘The resin was dried under vacuum to yield 16.12 g of Fmoc-Linker-BHA
resin. A portion of this resin (3.5 mg) was subjected to Fmoc deprotection and quantitative

UV analysis which indicated a loading of 0.56 mmol/g.

EXAMPLE 2
Protocol for the synthesis of peptides by Applied Biosystem 433A synthesizer using

Fluorenylmethyloxycarbonyl (Fmoc) chemistry.

For a 0.25 mmol scale peptide synthesis by Applied Biosystem 433A synthesizer (Foster
City, CA), the FastMoc 0.25 mmoale cycles were used with either the resin sampling or non
resin sampling, 41 mL reaction vessel. The FPmoc-amino acid resin was dissolved with 2.1
g NMP, 2g of 0.45M HOBT/HBTU in DMF and 2M DIEA, then transferred to the reaction

vessel,

‘The basic FastMoc coupling cycle was represented by the module “BADEIFD,” wherein

each letter represents a module. For example:

B represents the module for Fmoc deprotection using 20% Piperidine/NMP and related

washes and readings for 30 min (either UV monitoring or conductivity);



N N IS N~N N~N N-;ILIN Fmoc- Linker-BILE resin (450 mg, 0.25 mmol)
from Example 1 was subjected to solid phase synthesis and purification
by following the procedure in Example 3 to yield 148 mg (9%) of white
vafhsYpseispowder. (ES)+-LCMS m/e calcd for CO8H15SNBGDEP2213WE 81
20 found 2130.56. WO 20061077035 PCT/EP2006/000161 30

EXAMPLE 6 Preparation

A%&Esﬁﬁﬂ—ﬁﬁ% R RraiS sk 8d A Aol e Ykt g:@ino A ond yr-NH2
% DNOS)ONO NHNHNjNIOTfA~1 Y ONNNVNY NY NNV

W@%W%A@S@éi\l&&w@a@vbbhﬂa M--1 NLN 5 Fmoc-

Linker-BI-1A resin (450 mg, 0.25 mmol) from Example 1 was subjected to
SO|Id ha nthe lation cycle was added to the ABI- protocol)
5??&6 %fg ﬂ@ﬁ%?%f% %’ﬁgé’ ISR LRSI ELaM P Yo yield 150 -
mg (27%) of white amorphous powder. (ES)+-LCMS m/e calcd for
ClOOH 5 N33 1715 fo 171.4..10 EXAM 7 Preparation. of
B L B e PP et A L0 OLI PR ARG EATBE IR R o
CO@@E@JDNO 6)J NNNN"ONN'YN Ik~N NV ' NN~NNIO

I represents the module for a 10 minute waiting period with vortexing on and off of the

reaction vessel; and

F represents the module for cleaning cartridge, coupling for approximately 10 minutes and

draining the reaction vessel.

Couplings were typically extended by addition of module “I” once or multiple times. For
example, double couplings were run by performing the procedure “BADENADEIFD.”
Other modules were available such as ¢ for methylene chloride washes and “C” for capping
with acetic anhydride. Individual modules were also modifiable by, for example, changing
the timing of various functions, such as transfer time, in order to alter the amount of

solvent or reagents transferred.

The cycles above were typically used for coupling one amino acid. For synthesizing tetra
peptides, however, the cycles were repeated and strung together. For example,
BADEIADEIFD was used to couple the first amino acid, followed by BADEINADEIFD to
couple the second amino acid, followed by BADEITADEIFD to couple the third amino
acid, followed by BADEITADEIFD to couple the fourth amino acid, followed by BIDDcc

for final deprotection and washing.
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00 N\N~NOOO\O aoONNNNNN NN 15 Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid phase
synthesis (Ala was inserted in position 34 of the sequence) and
WarMeatioaspy following the procedure in Example 3 to yiel PCUERHEe/000161
(27%) of white amorphous powder. $#S)+-LCMS mle caled for
EXCOBHLEIN32020 2072.47 found 2072.4 20 EXAMPLE 8 Preparation of
| I
P S S e s AR ey
lehLeu»NpsAmg:jf@r*T}’r}mlaeﬁ%Mﬂﬂm@sﬂ“wnm&ww&aﬁmr%@-
GIR-NrR BRIy TN AT AN frM@s: ynker-BHA resin (450 mg, 0.25

mmol) from Example 1 was subjected to solid phase synthe5|s (Ala was

i ted in position 32 of the sequence) ang purification by. fallowing the
é%ed in %%elmm mg %ﬁ%m rphou
- 2100.

l\f”

The above peptide was synthesized using Fmoc cheinistry on an Applied Biosystem 433A

synthesizer. The synthesizer was programmed for double coupling using the modules

described in Example 2. The synthesis was carried out on a (.25 mmol scaleusingithe - 2= -

Fioc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1. At the end of the
synthesis, the resin was transferred 10 a reaction vessel on a shaker for cleavage. The
pepiide was cleaved from the resin using 13.5 mL 97% TFA/ 3%H20 and 1.5mL
triisopropylsilane for 180 minutes at room temperature. The deprotection solution was
added to 100 ml. cold BT20, and washed with 1 mL TEA and 30 mL cold ET,0 to
precipitate the peptide. The peptide was centrifuged 2x50 ml. polypropylene tubes. The
precipitates from the individual tubes were combined in a single tube and washed 3 times

with cold ET20 and dried in a desiccator under house vacuum.

The crude material was purified by preparative HPLC on a Pursuit C18-Coluran
(250x50mm, 10pm particle size) and ehuted with a linear gradient of 2-70%B (buffer A:
0.1%TEA/H20; buffer B: 0.1% TPA/CH3CN) in 90 min., flow rate 60ml./min,and
detection 220/280 nm. The fractions were collected and were checked by analytical HPLC.
Fractions containing pure product were combined and lyophilized to yield 65 mg (6%) of a
white amorphous powder. (ES)»+-LCMS m/e calculated (“caled”) for Cr94Hp0sN55057
4309.85, found 4309.15.
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EXAMPLE 9 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Ala-Thr-Arg-GIn-Arg-Tyr- NH2
(SEQ ID NO: 8) N\N4j.NN/O N o N~N~N/o0~~N~NV 'N~N N~NN~NN
VWORP/B73H Opo NVOoN NN~N 10 N N Fmoc- Linkei B eEpa161
(450 mg, 0.25 nnnol) from Example 25%was subjected to solid phase
Exsyntiregisi(Ala was inserted in position 31 of the sequence) and

e e e S G R S A e

ASBIGHIRANBROR 11 BG4 forgrHiRI02 -1 e XAMPRIE V4 - HlepAratiGinotrg-
-Asn-Ala-Val-Thr-Arg-Gin- Arg Tyr- NH2
Ty@%%%ﬁ?%#ﬁ% \5;0 N~LN~H O -yNY 'N NV 'N N~N~N -
NJ~N/ONO - OO/rvOONNNHo \N N~NVZO N-NNN~-N20 ¥
I,N:(AN WQ 2006/077035 PCT/EP20 /900161 §2 Fmocgnker BHA resin
4
N
I

5 %W ﬁ\m Exrra,m\pie V\@a\ sfsu Je to £olid 3 X,
:L

Q

b o '
/_‘J/NN \fN ;\0 °

N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid

- -phase synthesis and purification by following the procedure in Example 3 to-yield 151-mg . - .-

{(15%) of white amorphous powder. (ES)+-LCMS m/e caled for Ci 20 270N55054 4048.55
found 4030.40.

EXAMPLES
Preparation of H-Ue-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Glo-Arg-Tyr-
NH; (SEQ ID NO: 5)

2N Josged

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol} from Example 1 was subjected to solid
phase synthesis and purification by following the procedure in Example 3 to yield 148 mg
(9%) of white amorphous powder. (ES}+-LCMS m/e caled for CogHissN3aOgq 2131.53
found 2130.56.
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phase synthesis (Ala was inserted in position 30 of the sequence) and

purification by following the procedure in Example 3 to yield 167mg (27

%) of white amorphous powder. (ES)+-LCMS m/e calcd for
WOBMaH7RE330212087.44 found 2087.7 5 EXAMPLE 11 Pr&jsdv&fgiagpoist

H-lle-Lys-Pga-Arg-His-Tyr-Leu-Ala-138u-Val-Thr-Arg-GIn-Arg-Tyr- NH2
EXaFOIBERO: 10)H{pN Np-X0~N"'N~N Il N~ NNNlLNN NN O _

0F L|n A Jes

Pr%é%égggﬁ?r%l ﬁ“(?r# I:‘y)?a ’}IJ%I%WEN ségje Sn" g%‘oll ase &i‘h
Tmﬂ%&%ﬂﬁ%@tﬁ@irﬁbosmon 29 of the sequence) and purlflcatlon by

forlpijvmg the procedure in Example 3 to yield 142mg (27 %) of whlte

amorphgus powder. (ES)+-L »S caledf rCQ?L—I152N Fg?

’\ng,dzo 650 arafi
H-lle-Ly L\QN \ﬁ /Ari'; n—A?‘
(SEQ ID NO: 11)chyN ENO ONol{f~~JN LyN HN VI|f
~N N NV NJ,~ Nom!LN N g JOp /0'NO J~0O 000NN t /NEN~-N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (actylation cycle was added to the ABI- protocol) and the purification by
following the procedure in Example 3 to yield 150 mg (27%) of white amorphous powder.
(ES)y+LCMS m/e caled for Cyoofl;57N33022 2171.57 found 2171 4. |

“EXAMPLE 7

Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Ala-Arg-Tyr-
NH; (SEQ ID NO: 6)

Trdo N o

R N S oY W ey s S TIY -y
\ RS sl A
P

N

N N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 34 of the sequence) and purification by
following the procedure in Example 3 to yield 142 mg (27%) of white amorphous powder.
(ES)+-LCMS mv/e caled for CogHis0Naa02g 2072.47 found 2072.4

EXAMPLE 8
Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asu-Leu-Val-dla-Arg-Glo-Arg-Tyr-
NH, (SEQ ID NO: 7)
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N~N N N 20 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example

1 was subjected to solid phase synthesis (Ala was inserted in position 28

of the sequence) and purification by following the procedure in Example 3

TOAete T6%Mg (31%) of white amorphous powder. (ES)+-BEHEPAiE/ 000161

caled for C95H147N33021 2087.44 fdund 2087.40. WO 2006/077035
T/EP2006/000161 33 EXAMPLE 13 Preparation of

S- an Arg- H|s AIa Asni:u -Val-Thr-Arg-Gin- Argﬂ
N JN 7yPfyX

IHA resin (450 ) fr "Ex%mple 1°was subjecte d to
solid phase synthesis (Agwas inserted ir? posmon 27 of th »sequepu:g)
and purification by followmg the procedure in Example 3 toxyield 132mg

e O o F R T R Sl e oot

Phppt|sypisIBAIA F@Nﬁéﬂ?ﬂ-@&@ﬂm Bei\ihe TgusesGird AngdTopon Hy
folRFRI NP AR LN PN N N di®167 me (32%) of white amorphous powder.

(ES)+-LCMS m/e caled for CorHi51N33020 2099.49 found 2100.3

EXAMPLE 9
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Ale-Thr-Arg-GIn-Arg-Tyr-
NH; (SEQ ID NO: 8)

A R g g

N

~ NAN -

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 31 of the sequence) and purification by
following the procedure in Example 3 to yield 105mg (20 %) of white amorphous powder.
(ES)+-L.CMS m/e caled for CogHlyasNasOgq 2101.47 found 2102.1

EXAMPLE 10
Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Ala-Val-Thr-Arg-Glo-Arg-Tyr-
NH; (SEQIDNO:9)

ﬁr‘i‘“" W\iﬁ\iﬁt\,u\ HN¢L~¢§ g

N

N)\N NJ\N



i0

15

20

N ON~N/O~~N~NN~NNIINN. },NNNOO/O~yNN~\N N~NO ~
N N N N 15 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example
1 was subjected to solid phase synthesis (Ala was inserted in position 26
WPtHEsE ¥ Ence) and purification by following the procedurBGl/EBZAM{HRI 131
to yield 76mg (15 %) of white amorF&ous powder. (ES)+-LCMS mle calcd
Py COREISEHN 34023 2063, 46 faumo 12 064 2 mXAMRE BB dRdperelibn

of H-lle-Lys-Pga-Ala-His-Tyr-Leu:As -Val-Thr-A i H2
SIS A S SBOR T AL L SO0 P S,
foll@‘ivm’gl tHeNCADEDN E]xthJHN Ne NekDIL 6K (N ) NEFhire NrrpRapppowder.
%\% CNCN'%OI}I ~ @3‘3 LBIAL8sIpAP0 Mg, 0.25 mmol)
Xam p? oli

was sub to S phase synthesis (Ala was inserted
in posmon 25 of the sequence) and purification by 5 following the

Ejﬂﬁgg pre, in Example 3 to yield 152mg (30 %) of white amorphous

ES)+ LCMS m/e calcd for C95HI46N30021 2043.13 f ung
Prmmmmgggmgwm Liefedla-1.en-Val-Thr -Arg-Gin-Arg-Tyr-

aﬁ@%]ﬁrg@-l@oj'yr Leu-Asn-Leu-Val-Thr-Arg-Gin-Arg-Tyr- 10 NH2 (SEQ
)H{

iﬁfi bt ¢ s Q&M ¢ \ALINL EN ﬁ:j

N
N 0

" Pmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to'solid

phase synthesis (Ala was inserted in position 29 of the sequence) and purification by
following the procedure in Example 3 to yield 142mg (27 %) of white amorphous powder.
(BS)+-LCMS m/e caled for CoHis2N12020 2086.50 found 2086.50.

EXAMPLE 12
Preparation of H-Tle-Lys-Pqa-~Arg-His-Tyr-Ala-Asn-Leu-Val-Thr-Arg-Gin-Arg-Tyr-
NH; (SEQ IDNO: 11)

fﬁr\i’“ W\)Lifj\kﬂwu ¢\ALIM“€: J)*@

RSV SR

N%N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 28 of the sequence) and purification by
followieg the procedure in Example 3 to yield 164 mg (31%) of white amorphous powder.
(ES)+LCMS mi/e caled for CosHiarNazOay 2087.44 found 2087.40.



10

15

20

ON%\ON.,O HN N N~yN~/N N~NN yNN ~ NN~N~N N NJO 1IN a
CIOV~(NON=\-\hiO,O\NO N~NI'N'NIN™N Fmoc- Linker-BHA

resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid phase
wWratedig/{Aa was inserted in position 4 of the sequence) aRE TR MREEGEA6
by 15 following the procedure in Exatple 3 to yield 72mg (14%) of white
EXamdépHods powder.. (ES)+-LCMS n /c caled for C95H146N32021

f AMR

Pr%?%t‘l:i}g f;’%il%o% H%l,S&{'( yr’\geﬁlﬁi '%A%lr% I?‘eu Vg?] ‘?ﬁru %%1(’3[‘ n- %ﬁﬂmgmyr—
NHySEQEOND:HD: 5) RHON/O 'NHNN~Q Q7 (g~ QJ~tNO O ~N\
jqi://'YN N o V'NNV'NNNNVN NN N OIN \IOAOO\NONAN NAN

O 2006/077035 PCTNFE\EZOO /000161 35 quc Llnker-
25 moI) ec
synt re “ﬁén ﬂ\&cﬁ?the

purlflc |on by Tollowm the procedure am|a1’e~3 to ) y|e 234 (,44%)
of whit¢ amorphous powder. (ES)+-LCM& m/e calcd for C9 )\1145N82022
2114.46 found 2114.7. 5EXAMPLE 18 Preparation of N
H-Ada-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-Arg- Tyr-NI12
(SEQID NO:5) O O N (r) N_ \~yN-N NNNV 'N NNNN NY "N N {J N IPj
I“m\%']» Ifmﬁ(\cgfvlﬁm resin (450 mg, 025 mumol) from Example 1 was subjected to soli
phase synthesis (Ala was inserted in position 27 of the sequence) and purification by
following the procedure in Example 3 to yield 132mg (26 %) of white amorphous powder.

(ES)+-LCMS m/e caled for CopHi49N33020 2037.42 found 2037.60.

' EXAMPLE 14

Preparation of H-Ile-Lys-Pga~-Arg-Ala-Tyr-Len-Asn-Leu-Val-Thr-Arg-Gin-Arg-Tyr-
NH, (SEQ ID NQ: 13)

“JJW\/“W W\jtg(\,mtvm ¢\)Lirutgﬂg

\\@\ﬂ’/\ Né\

J\ N)\N "

N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 26 of the sequence) and purification by
following the procedure in Example 3 {o yield 76mg (15 %) of white amorphous powder.
(ES)+-LCMS m/e caled for CosHis51N31051 2063.46 found 2064.0

EXAMPLE 15
Preparation of H-He-Lys-Pqa-Ala-His-Tyr-Leu-Asn-Lew-Val-Thr-Arg-Gln-Arg-Tyr-
NH; (SEQID NO: 14)
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INO\VO~NO./~HO\VNN N~N N~N NN 10 Fmoc- Linker-BHA resin
(450 mg, 0.25 mmol) from Example 1 was subjected to solid phase
synthesis (Ala was inserted in position 3 of the sequence) and purification
W zfglowitg the procedure in Example 3 to yield 196 mg (384)uxz0vhite01s1
amorphous powder. (ES)+-LCMS niié¢ calcd for C95H147N3302I1 2087.45

q‘ und 2086.5. 15 EXAMPLE 19 Preparation of BN o
XS Pga- Arg -His-Tyr- - 66‘5 eq) -ValThr-Arg-Gln-Arb (Q)T H2
XN XA N vesipis0imd, 0:25

mmol rom dhpte 1 was sul t%d T@%o‘i’d’\pha@ nthesis,((DPTyr
was inderted in position 36 of th&"s&quence) and purification by “following
the procedure in Example 3 to yield 114mg (21%) of whité'amofpfious
powder. (ES)+-LCMS m/e calcd for C93H153N330212129.52 found

2129.10. WO 2006/077035 PCT/EP2006/000161 36 EXAMPLE 20
an%ﬂd’%{%ﬁgfk resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid

| phbbé'@yhﬂém}%ﬂgakﬂﬁs&wdhﬁkimgﬁn‘i’ﬂleﬁé@&f@a@bﬁid@)fhﬁgaﬂaﬂﬂw12

NHoONQ/JL N~"X~N"ONo x~N~0O ~ [JIB N~N N
fo%?ﬁvaa&thmfﬁﬁrﬂlf&mwr%w%% ?P'\é%ﬂg %%?éﬁfﬁ%w porider.
(ESihjectes ta/selitdibaceBYRNESIS K2 ABFovad dogerted in position 35 of

the sequence) and purification by following the procedure in Example 3 to
yield 221mg (42%) of white amorphous powder. (ES)+-LCMS m/e calcd
EXoxMIBBEIIS3N33021 2129.52 found 2129.10.

Preparation of H-He-4lu-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Glo-Arg-Tyr-
NH; (SEQ ID NO: 5)

feta \,@mmmaﬂfﬂﬁ?

RN

Frmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 4 of the sequence) and purification by
following the procedure in Example 3 to yield 72mg (14%) of white amorphous powder,
(ES)+-LCMS m/e caled for CosHig6N12041 2072.44 found 2071.2

EXAMPLE 17
Preparation of Ac-Ile-Ala-Pga-Arg-His-Tyr-Leu-Aso-Leu-Val-Thr-Arg-GIn-Arg-Tyr-
NH; (SEQ ID NO: 5}

JLN- N\»\m A{JQLJJ;&&Q&M \ig@ﬁ?

N NJ\N N)\N
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10 EXAMPLE 21 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-(D)Arg-Gin-Arg- Tyr-NHz
pu~jJi~, Y~ N~O /MoaN~8IlI'1li'l 15 Fmoc- Linker-BHA resin
V5200437035 mmol) from Example 1 was subjected to solidP@HeR®6/000161
synthesis ((D) Arg was inserted in pésition 33) of the sequence and
Frmﬂiﬁﬁﬁﬁénmfﬂima@ﬁmg pretedurt froExaraplelS 1o yislhbjedieddo solid

20/ %f Whlé%%[ngf%b gI\lN cg &l é%@fd&&@%é@%&@@%ﬂ% urification by

oun 128.4. 20 EXAMPLE 22 Preparatlon of
fpongfﬁS% RrpacotirgelnsETympled mw@ﬁ%@gw%mfp«@@wﬁ@m powder.

Aﬂ Eb&%é’\éﬁ?e%%?‘?(%@%KIBQT@E%Q%QQJTQMﬁ74Pf' bN/b L1lpjej

\YIINHOk~~/~~ ZXEEENT ~, 1~1/+ NI~XN Y TYy~N~NQ x6'
1051 N~N b NAN NAN Fmoc- Linker-BHA resin (450 mg, 0.25 mmol)

r¥emyExanpple 1 was subjected to solid phase synthesis ((D) Val was

inserted in Eosmon 31 of the s%nce and purlflcatlonrtr)%l 5 foll m&age
Prepsadioredh b B98-drgd by By sBrivinEalk

rﬁmzk@@mmgpd for C9511153N33021 2129.52 found 2129 10.
EXAMPLE 23 Preparation of

an Arg-His-Tyr- Lk Asn- Leu- Thr Ang GIn A g 10
T

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala was inserted in position 3 of the sequence) and purification by
following the procedure in Example 3 to yield 196 mg (38%) of white amorphous powder.
(ES)+-LCMS m/e calcd for CosH147N33051 2087.45 found 2086.5.

EXAMPLE 19
Preparation of H-Tle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
(D)Tyr-NH,

f“\i wﬂ¢ﬂ¢¢ﬂ&vﬁ\ﬁ¢gf\iw

“ NJ\,, NA\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis ((D) Tyr was inserted in position 36 of the sequence) and purification by
following the procedure in Example 3 to yield 114mg (21%) of white amorphous powder.
(BS)+LCMS m/e caled for CogHisaNaaOgr 2129.52 found 2129.10.
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NHO~VN~XV~N~~H~~N"~'NV 1" ~(NV 'NNYNN /N~b'a-
1110001121 1IN'01-0'b "1 ~N N N N Fmoc- Linker-BHA resin (450 mg,
0.25 mmol) from Example 1 was subjected to solid phase synthesis ((D)
PaPWEE WS rted in position 30 of the sequence) and purificBiBERH)6E0161
following the procedure in Example 3%0 yield 190mg (36 %) of white
EXRANMRILOAS powder (ES)+ LCMS m/e calcd for C95H153N33021

2129. 2 fo Pre i y
Prﬁp ga %‘?ﬁ ﬁ % g %&%L}J bils ‘Qﬁ{aﬁ%?@Jtl-Thr-Arg-GEn-(D)Arg

Leu-Val-Thr-Arg-GIn-Arg- 2
TY'EyNNBZbebN N~ XR (=N~ ~\N~Ni~I x~~NNNNY ~N Y N~'I x \
tgw J~~. ~ J~\ Ibbbbbl ry ~ry N~N N~N WO 2006/077035

CT/EP2006/000161 38 Linker-BHA resin (450 mg
amp le Was cte atoé?cﬁmdo ses nL@as Asn al
inse t/’p’YZ ue U;';ﬁtr *fo o Ing th e

procniwe in Example\?%to yle mg 0%)6?\Nh|te am rphous owder.
(ES)+-'CMS m/e calcd %@\r C95 N33021 2129.53 foung\2128 89\»5
EXAMPLE 25 Preparatfon”of

H-lle-Lys-Pqa-Arg-His-Tyr-(D)Leu-Asn-Leu- VaI Thr -Arg-GIn-Arg- Tyr-NH2

N NJft JRj =N~rv ~x moc
FRoSin 15T 1 %%Ad r{-.%%fﬁr&%?él%,#b&o WAS 'S Jecﬁ Sulh %1 %ﬁg\gg
piayathediss({ R ) eurywassinsentedippositict 28 mﬁmmqg)emg@umﬁ@anon by

foﬁ%wfgga Hf%nppc}éedure in Example 3 to yield 221mg (42%) of white amorphous powder.

(ES)+-LCMS m/e caled for CogHlssNasOy 2128.52 found 2129.10.

EXAMPLE 21
Preparation of H-le-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-(D)Arg-Gin-Arg-
Tyr-NH;

ﬁr\i”‘@%w%#ﬂfﬂi«ﬁ@%@

Froc- Linker-BHA resin (450 mg, 0.25 mmo}) from Example 1 was subjected fo solid
phase synthesis (D) Arg was inserted in position 33) of the sequence and purification by
following the procedure in Example 3 to yield 174 mg (32%) of white amorphous powder.
(ES)+-LCMS m/e caled for CogHissNaaOz1 2129.52 found 2128.4.

EXAMPLE 22
Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu~(D)Val-Thr-Arg-GIn-Arg-
yr-NH, -
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following the procedure in Example 3 to yield 188 mg (35%) of white
amorphous powder. (ES)+-LCMS m/e calcd for C95H153N330212129.53
found 2129.40. 15 EXAMPLE 26 Preparation of
VHReMYEPYa-Arg-His-(D)Tyr-Leu-Asn-Leu-Val-Thr-Arg-GlAAHEP )60 p401
Y qu "ory" O xj ~Xx~N X NN~NV3ZHNNY NONY'NNx~"xol\
N x~x 20 Fmoc- Linker- BHA resin (450 mg, 0.25 mmol) from Exam €.
subjected to solid se f@heg ) Tyr was msert d |n

hv,,se u )@&d urifigation_byj_foflowin
Exa /Qr \ﬂ\ rp

white
9.53 fo d 212\{ZQ WO

(ES)+- CMS m/e caled for C@#@SBN\@OH 21

2006/077035 PCT/EPZQQG/OOO 61 39 EXAMPLE 27 Prg[bqratloqéfﬂ
H-lle-Lys-Pga-Arg- (D)HIS Tyr-Leu-Asn-Len-Vat-Thr-Arg-GIn-Arg- Tyr-NH2
NNN ~}x~0f4~NNNN O~N/~ONN~NV'NO\L\ XN\ N\\~i

FrbN TR MHQF%C@%?@#M@@!W{&%%@@WBJW to solid
Example 1 was subjected to solid phase synthesi q}gnga Pca?rte(gy

Phﬁﬁ%Fﬁéﬁ%@%f‘fﬁ%‘%”édﬁ%‘i‘@é)%ﬁﬂ%‘ﬁﬁf?’da‘ffo‘iti‘ebif on

following the procedure in Example 3 to yield 67 mg (12%) of white ‘am.orphous powder.
(ES)+-LCMS mw/e caled for ngI“I}s3N33Oz] 2129.52 found 2129.10.

EXAMPLE 23
Preparation of H-Tle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-(D)Leu-Val-Thr-Arg-Gln-Arg-
Tyr—NHg

ff\i Jw\if(\,aﬁ\;lw\»lrutg\ig

NJ\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis ((D)} Leu was inserted in position 30 of the sequence) and purification by
following the procedure in Example 3 to yield 190mg (36 %) of white amorphous powder.
(ES)+LCMS m/e caled for CogHyssNa3021 2129.52 found 2129.10.

EXAMPLE 24
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-(D )Asn-Leu-Val-Thr-Arg-Gln-Arg-
Tyr-NI{Z
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following the procedure in Example 3 to yield 84 mg (16%) of white
amorphous powder. (ES)+-LCMS mle calcd for C98H153N33021 2129.53
found 2128.80. 10 EXAMPLE 28 Preparation of
VL REYEPBYa-(D)Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIF<AFEL 1) ppgpo1
HO NN~/ 0'~\"l I~ RR Vx " x" ~RPx~V/ N~x~N~V 'N~N~N~x Y 'N'N I D
Fqox LisrenBiipoepis i 3-ne. D2F moel) fisce EBempesinqusbiswgg.esplid
phiBMODIRM ARG VAR AUPIR GiRsln Selid BRASE, YR SRIBHA AN by

was inserted in position 25 of the sequence) and purification by followin
O pRdE AT HIE SARERAa IOk A5 hTBE (68 o White RGOS Cer
Eepwdens(ER)dLEMSoNe SRS fop £98H 153N33088®129.53 found |

2128.80. 20 EXAMPLE 29 Preparation of

H-lle-(D)Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg- Tyr-NHz

- EXSNMBIB dO: 5) WO 2006/077035 PCT/EP2006/000161 40 N\ONO N

P i RAS AR Rt AR e e e

TyeaBlEng, 0.25 nnnol) from Example 1 was subjected to solid phase

: \Erynthesis ((D) Lys was inserted in position 4 of the sequence) and

iurﬁ@iation by N BN 5, b O
T o A e
ISR R R U
’ A

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to' solid
phase synthesis ((D) Leu was inserted in position 28 of the sequence) and purification by
following the procedure in Example 3 to yield 188 mg (35%) of white amorphous powder.
(ES)+LCMS m/e caled for CogHissN3302; 2129.53 found 2129.40.

EXAMPLE 26

Preparation of H-He-Lys-Pqa-Arg-His-(D)Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
Tyr~NH2

“ﬁrl\!\/ﬁ\"/ﬁ N /é;—/" /d /dr\ ? 0 2;" /gu
) z I\/N " N\‘E)LN H, " ; N\_/H\N N\E/fL" 5 N\s/ﬂ\N N\E/EN N
PR A

i

&')\N M)\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (D) Tyr was inserted in position 27 of the sequence) and purification by
following the procedure in Example 3 to yield 119 mg (22%) of white amorphous powder,
(BS)+-LCMS m/e caled for CogHys3Na3Ops 2129.53 found 2129.70.



5 following the procedure in Example 3 to yield 165 mg (31%) of white

amorphous powder. (ES)+-LCMS m/e calcd for C93H153N33021

2129.53 found 2129.10. EXAMPLE 30 Preparation of H-(D)

WHe-eiPgESArg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-Arg- PKOTBFRN$AR0161

(SEQIDNO:5)N~ONO H NHOR~/~N"\NIJN~yNpNKkLYyNOQN
EXAMELEIN '1 O 0 VJ7\\\ N NAN NAN NAN Fmoc- Linker-BHA resin

PR 9{-’5@ Wﬁgﬁgg@ﬁﬁ% fﬁﬁti%&%?'ﬁpﬂgg?ammg.

synthesis ( osition e sequence
TyguhfEation by 15 following the procedure in Example 3 to yield 84 mg
:g:) of white amorphous powder (ES)+-LCMS m/e calcd for

SHA53N33021 2129. 53 940 E AMPLﬁ 31 Prepafation o
S3Pga-Arg- H| y Le - In- rge 20
(NM yr-

NN NV4r Y' IN’N*-NN’AN ANWQ ’
2006/077035 PCT/EPZO 6/000 41 T:moc Linker- BHAﬁsm (459 mg,
0.25 mmol) from Examble 1 was subjected to solid phase'syhthes
5 (N-methyl Tyr was inserted in position 36 of the sequence) and purlflcation

0,
L e R e Rl s Dot
phfsasinZied B.60) FEXAMPIcE«8Zn position 26 of the sequence) and purification by
following the procedure in Example 3 to yield 84 mg (16%) of white amorphous powder.
(ES)+-LCMS m/e caled for CogHi5aN33001 2129.53 found 2128.80.
10
o RXAMPLE 28 - T R
Preparation of H-lle-Lys-Pqa-(D)Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
Tyr—NHg

oS

A A

15
Fmoc- Linker-BHA resin (450 mg, 0.25 mumol) from Example 1 was subjected to solid
phase synthesis (D) Arg was inserted in position 25 of the sequence) and purification by
following the procedure in Example 3 to yield 83 mg (16%) of white amorphous powder.
(ES)+LCMS m/e caled for CogHis53N3304; 2129.53 found 2128.80.

20
EXAMPLE 29
Preparation of H-Ile-(D)Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
Tyr-NH; (SEQ ID NO: 5)
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Preparation of H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Len-Val-Thr-Arg-G1n-
(NMe)Arg-Tyr-NH2 (SEQ ID NO: 16) H'1OH NHN~AJLuQ OO _VN
O ~Y NN~NNNNV\yN~NNN OV\OIONOAHOO~NO NNN NAN
WARYE Eifoc- Linker-BHA resin (45Q mg, 0.25 mmol) fronPEXE#79fe/q00161
was subjected-to'solid phase syntheSis (N-methyl Arg was inserted in

osmon 35 of the sequence)Nand pu i |cat|on by following the p¥ocedure.in,
3 . ES)+-L
xadp

Wt ovyield 32 m
nz/e a (mz
33 Prepara

H-lle-Lys-Pqga-Arg-His- %wLeu ASP-Leu- VaI Thr- (NMe)A In- \L
Arg-Tyr-NH2 (SEQ ID N@&~47) H N~ O N {~}l. "N JI7~ 1 @&H N H%\m
N~N~NVNYNAV'Ni~NN~NN NOO NJO\WN\0~\'NOONAN NAN
N-N 20 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1
Fwes lsubpediéthtegolldSphasd Synthedisiaristnypledgweastivisextdeipplid
phRESINOR, A3 OfH) @e\g&é‘%ﬁ&&lﬁ%’]ﬂ %‘E&Bﬁ%'&f‘t@%@%‘s& %Q)ga Bﬁ?%%@bﬁ%
Exa pe3to yield 40 mg (7%) of white amorphous powder. BS +-LC
foliyeiag g e 9o 11551@3@%2121%@6%%@1%3 ciovmmlzﬁu@p@w%@er-

EEGTHERRONAQI 6 AZHEIOME e 3453 found 2129.10.

L

EXAMPLE 30
Preparation of H-(D) He-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
yr-NH, (SEQ 1D NO: 5)

mmgwj::mmmmg@”

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Fxample 1 was subjected to solid
phase synthesis (D) Hle was inserted in position 3 of :'the sequence) and purification by
following the procedure in Example 3 to yield 84 mg (8%) of white amorphous powder.
(ES)+-LCMS m/e caled for CoghlissN330Oq 2129.53 found 2129.40.

EXAMPLE 31
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Len-Val-Thr-Arg-Gln-Arg-
(NMe)Tyr-NH;z (SEQ ID NO: 15)

ff\i“ M\Jﬁiéﬂm\i sz;\ﬁ\f(@

N

NJ\M
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Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-(NMe) Thr-Arg-Gin-
Arg-Tyr-NH2 (SEQ ID NO: 18) H J{j~.,, ON/p N _NY "R N JQj fQ~ fQj
WOSHIHRA \ NI ~N. y_N NV 'NV NV AN j NY 'N N~N N O KS'HHOONp161
N~N N~N 5 Fmoc- Linker-BHA resif{450 mg, 0.25 mmol) from Example
FPriowdsisuibjBEladdnrs@lio mphdsessynibie sisriNEmethiyl Mhayvabidosgrteddnd
sifi t ence).and purification following the procedure in
B e Koot B o Bt flon
by(felywing Misparedaice forooBH1E5NERIP Ing (1B e fothid 2048210
. rati

B o Pt A T o NS ORI VA AR
Arg-Tyr-NHz (SEQ ID NO: 19) HNONNH O N "\ N~N~N~N Il ~N O I~N
o NMMINNEN O\N\VO ON N~H o IN'~H IN'AN 15 Fmoc- Linker-BHA

resin &50 ma, 0.25 mmol) from Example 1 was subjected to solid phase
PrEpRERLicR NI A b ool ol 3t bR ddadnize) and
(Npiwifiegtipye-Nyrialbmuing #e: peycedure in Example 3 to yield 60 mg (11%)
]%‘é\:vhite amorphous powder. (ES)+-LCMS m/e caled for CO9His5N33021

i2143.56 found 2143.20. 20 AMPLE 36 Preparation of = os.» o
viHie-tys-Pga-Arg-His-Tyr-{ €t- Me)L 3\% -Arg-Glu-
Arg-* MWQ«% i m be%v N% 5 PEGTIE] ! 43
NN1IQNOH © ° N G T N B N
PNOTT B N L R

N}\& a/fi\N N)\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmo!) from Example 1-was subjected-tosolid -+ -~

phase synthesis (N-methyl Arg was inserted in position 35 of the sequence) and
purification by following the procedure in Example 3 to vield 32 mg (6%) of white
amorphous powder. (ESH-LCMS m/e caled for CogHissN3302; 2143.56 found 2143.50.

EXAMPLE 33
Preparation of H-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-Len-Val-Thr-(NMe)Arg-Gin-
Arg-Tyr-NH, (SEQ ID NO: 17)

) T Y 1 N \:/ﬁ-N N\/&N N\E./ﬁ\t\i N\g/ﬁ\ﬂ : l!. N N N/éj/
'j\:\/ \E:fz\'j/j.l/"’ }\ ] /({L :\!O(Nggk/s\ \,“gg i 3} i o

Froc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (N-methyl Arg was inserted in position 33 of the sequence) and
purification by following the procedure in Example 3 to yield 40 mg (7%) of white
amorphous powder. (BS}H+-LCMS m/e caled for Cookly5sNasOp: 2143.56 found 2143 .20,
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N NO~N\N~NNNit~~k ONNNV NNV " /NryOIOINAO1INO~NO
N~N N~N N~N Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from
Example 1 was subjected to solid phase synthesis (N-methyl leu was
Wisaned7midosition 30 of the sequence) and purification 5 W islpminganel
procedure in Example 3 to yield 91 a1 (17%) of white amorphous powder.
X @S m/e caled for C991]1155N330212143.56 found 2142.90.
EXAMPLE 37 Preparation of

'Prwar@&%ﬂﬁ&%tl}&r&w‘é’wk&rﬁéﬁé’ﬁ gt R?&r%fﬁ%"g fi-dge Gin-

ArBrgr PN HCHS ESND: NG: 21) .. . ONRO NHO
NY{ N~ NNQNN~yON{~ANAOANN{~N ‘/N~0 10 I~ -\ /'4101

4 uo' Vu~ P NN N'NN-~ N F oc ker BHA resm‘(
NE Ex mple 4%0 ﬁ;o n'}:;yeﬁ
"leu v ifio e u n

ov\\//\j:gg th e%ed’ur

foll \gl Exam to |eld 1"3’3 ofw ite ©
amorpFfious powder. (ES LCMS m/eé calcd for C99H155 302 J\43.56
found 2142.90. EXAMPLE'38 Preparation of NN NN

H-lle-Lys-Pga-Arg-llis-(NMe)Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin- 20
Arg-Tyr-NH2 (SEQ ID NO: 22) N\ON O O-I\NINN~-NOiONOQONM
Frpoyl-flindeoBNIA pgain (ORTeENd-R mmol) from BExample 1 was subjected to solid

phase synthesis (N-methyl Thr was inserted in position 32 of the sequence) and purification
by following the procedure in Example 3 to yield 115 mg (21%) of white amorphous
powder., (BS)+-LCMS m/e caled for CooHyssN3302; 2143.56 found 2143.20.

- .‘.EX..A:R{H-)]:E«3S.: B IR LU E e T T T T R I P “a - N A T —

Preparation of H-Tle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Lea-(NMe) Val-Thr-Arg- Gln-
Arg-Tyr-NH; (SEQ ID NO: 19)

fr{i’\m \iiﬂﬁﬂé‘ﬂ?@ﬂg\ig

Fmoc- Linker-BHA resin (450 mg, 0,25 mmol) from Bxample 1 was subjected to solid
phase synthesis (N-methyl Val was inserted in position 31 of the sequence) and purification
by following the procedure in Example 3 to yield 60 mg (11%) of white amorphous
powder. (BS)+-LCMS /e caled for CogHssN330z1 2143.56 found 2143.20.

EXAMPLE 36
Preparation of H-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-(NMe)Len-Val-Thr-Arg-Gln-
Arg-Tyr-NH; (SEQ ID NO: 20)



NAN NAN NAN WO 2006/077035 PCT/EP2006/000161 44 Fmoc-
Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
solid phase synthesis (N-methyl Tyr was inserted in position 27 of the
woquereEyand purification by following the procedure. in EREFIpR2B6000161
yield 76 mg (14%) of white amorphot® powder. (ES)+-LCMS role calcd

for CO9H155N330212143.56 found 2142.9G, 5 EXAMPLE 39 Rreparation ,

anArg (NMe)7#8i8-Tyr-L eu- -Leu-\(alsThr-Ar Gln-
r(ﬁ-IZ s g; NJQ ﬁ% g~ W

)INﬂ}IlI\T DN A oc 5 8
RA-resin (450 0.25 ) from Example 1 w subJ dto
solid phase synthesis (N-methyl His was inserted in posm[pln 26 of the
sequence) and purification by following the procedure in Example 3 to
yield 93 mg (7%) of white amorphous powder. (ES)+-LCMS m(e calcd for
Fzﬁ?%9ﬁi%§51ht&3@2@mak4’§’o5§gfmm;&%@ ﬁ@mﬁx@%ﬁMPhﬁs 4@b§é@¢1arl el
of H-lle-Lys-Pga-(NMe)Arg-His-Tyr-Leu-Asn tTrAr Gln-
PRAYG SYOIRGE DN AR X4 ORI ﬁ/fiﬁ‘éeq?@ St bRE;heation
5 bylidtowig Md\brotedhl @ M@d\s @ NeiYo 1Nl Y1 786 Nof-whiNeQrhbrfhdus

powder. (ES)+-LCMS m/e caled for CO9H155N33021 2143.56 found 2142.90.

EXAMPLE 37
Preparation of H-He-Lys-Pqa-Arg-His-Tyr-(NMe)Leu-Asn-Leu-Val-Thr-Arg-Gin-
10 Arg-Tyr-NH; (SEQ ID NO: 21)

0

Pmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (N-methyl leu was inserted into position 28 of the sequence) and

15 purification by following the procedure in Example 3 to yield 153 mg (28%) of white
amorphous powder. (ES)+-LCMS m/e caled for Coolli5sN33021 2143.56 found 2142.90.

EXAMPLE 38
Preparation of H-lle-Lys-Pqa-Arg-His-(NMe)Tyr-Leu-Asp-Leu-Val-Thr-Arg-Gln-
20  Arg-Tyr-NH; (SEQ ID NO: 22)
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N N~N N~N N~N 20 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from
Example 1 was subjected to solid phase synthesis (N-methyl Arg was
inserted in position 25 of the sequence) and purification by following the
Wigeediiidih Example 3 to yield 33 mg (6 %) of white amofSHEERS §i5Relds1
(ES)+-LCMS role calcd for C99H158M33021 2143.56 found 2143.50. WO
Fm%@%%ZmP&MiM%/ 008 ke BT EXAMRLE 4 vRyepacatidnoaiolid
H-lle-NMeLys-P Ar -His-Tyr- Lg -Asn- Leu V7al T}p r-Ar -Gln Arﬁl Hon
phapg LIS TSRIBRICIE)RE AP & RPEREP & 34/ e
by %M&ngme@rwam&xwms)wmmm RmaaA)inkehBH-inoeginu 50
rom E oI| synthesis
po?ﬂ%%éﬁ%%ysf%%g%ﬁ%%? ¢ ﬁoﬁB%?ﬁh%géggq%‘é%c%%%n%ﬁpurlflcatlon

by following the procedure in Example 3 to yield 156 mg (29%) of white

Wﬁg powder. (ES)+-LCMS m/e calcd for C99H15sN33021 2143.56
oun 20. 10 EXAMPLE 42 Preparation of

Prépiidtisieol FEIab ysriqpd ey e Nl red sl Avg ainthay b re- Gln-
Ar%ﬁn‘?%%%&%@%%ﬁ NON/IO ON~N~~NOYjNVNNN~N

N N"NN'N 15

mm wmmmmiia@

N

NAN ° ;\ »\

N NTON

" Proc- Linkei-BHA tesin (450 mg, 0.25 mmol) from Example 1 was subjected to'solid ™

phase synthesis (N-methyl His was inserted in position 26 of the sequence) and purification
by following the procedure in Example 3 to yield 93 mg (7%) of white amorphous powder.
(BS)+-LCMS m/e caled for CogHlissN33021 2143.53 found 2143.30.

EXAMPLE 40
Preparation of H~Ile~Lys-Pqa»(NMe)Arg-His-'l‘yr-Leu-Asn~Leu—Val-Thr~Arg—GIn-
Arg-Tyr-NH, (SEQ ID NO: 24)

fr\{ﬁ ﬂmﬁiﬁli w@tﬁi@

N N

O
N [\})\N N)\N

Fmoce- Linker-BHA resin (450 mg, 0.25 mmol) frorn Example 1 was subjected to solid
phase synthesis (N-methyl Arg was inserted in position 23 of the sequence)} and
purification by following the procedure in Example 3 to yield 33 mg (6 %) of white
amorphous powder. (ES)+LCMS m/e calcd for CogHy55N3302; 2143.56 found 2143.50.
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was
subjected to solid phase synthesis (N-methyl Be was inserted in position
3 of the sequence) and purification by following the procedure in Example
VBa@WIET®I3 mg (38%) of white amorphous powder. (ES)PAIONBOIe0161
calcd for C991-11s5N330212143.58%ound 2143 20. 20 EXAMPLE 43
ExXRigpajauen of

e B O i @%’%@?@6%%@%@@@%%@@%@@ aNary

TyIAHYSHQINB:BNY ~N~ /~I/N RN NY 'N NV N IN. N JN N N N N

N~N NI N Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1
as ubjected to solid pha e$ynth SIS (NleJwas |r1§erted ositio
rj/}w;x‘s«iq'agnce) nd purifi {g l%t\ﬁg\p ?tl)né r@y
Mﬁ%ﬁ te arﬁ
calc rc 3RI32D\21 2114 fou 211/\80 EXATMPLE 4
Preparation of by )\

Ac-lle-Nie-Pqa- Arg-H|s-"1<7|“-Leu-Asn-Leu-VaI-Thr-Arg-Glﬁ‘-A'f‘g-Tyr- 16 NHz

(SEQ ID NO: 5) N O pu N ug up. Q YN OYN'4,J N N~/IN NIIYON =V 'N

0 N~N_N~N N~N Fmoc- Linker-BHA resin (4 25 mm C)[e& M hd
F@%%@%%Bﬁé&@%%@%%g@%ﬁ (ga Wiy cyc e was
ph%é@?ﬁh?@q%@@\pfﬁlﬁﬁé@@hﬁndaggﬁﬁﬁfaﬂﬁ;ﬂﬂbﬁfﬁiﬁmwﬂlﬁ@mpﬁbﬁmﬂwefmmon

xample 3 to yield 41 %0) Qf whit 0 S

by B TP IO 36 S SR ToLG 2128 i LSRRI s

powder. (ES)y+-LCMS m/e caled for CooHis5Na3001 2143.56 found 2143.20.

Preparation of H~NMeIle-Lys—an-Argnﬂis-Tyr-Leu-Asn-Leu-Val-Thr—Arg—Gln-Arg-
Tyr-NH; (SEQ ID NO: 5)

ﬁf‘i Qiﬁ(\ﬁﬁfﬂfﬁﬂﬁnwﬂgif

N N NJ\N N)\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (N-methyl Ile was inserted in position 3 of the sequence) and purification
by following the procedure in Example 3 to yield 203 mg (38%) of white amorphous
powder. (BS)+LCMS m/e caled for CooFl155N3305; 2143.56 found 2143.20.

EXAMPLE 43
Preparation of H-Ile—Nle-an-Arg-HiSwTyr-Leu-AsmLeu-VaLThr-Arg—Gln-Arg—Tyr-
NH; (SEQ ID NO: 5)
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Preparation of
Ac-lle-Nle-Pga-Plie-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-Tyr- 20

NH2 (SEQ ID NO: 25) gAp"INANV N~NV JANB8NIO IYNNNNO
WRR0ED77RNIN N ™ 0 V' N~N N~N WO 2006/077035 PCT/EPZUGED001G161
47 Fmoc- Linker-BHA resin (450 mgi60.25 mmol) from Example 1 was

%bjected to solid phase synthe5|s (Phe was inserted in positign 25 of the,

uence) and purlflcatlon NfoIIo ng th oce ur@ |n Example 3
g (7 )OfV,\l ie fie aI
CIO 2 187.: o n re ar tlon f

H- IIe Lys Pqa- Arg HIS- Leu- aI Thr Arg Gln \g- Ty

(SEQIDNO: 26)H 1 1~M~j| N\ N (uJ N fA~ HON/(O /AQ 0 omo f\
HO O ONONN N~N\/N~NN~N 10 Fmoc- Linker-BHA resin (450
mg, 0.25 mmol) from Example 1 was subjected to solid phase synthesis

Eﬁp%"’}%ﬁfﬁﬁ?&m @95 UHAN 2750k SRAHERGR) AN @@Mlﬁg@&sdhy solid

ollowing the procedure in Examp Ie3t(2&y|eld 30m (6%) of white b
phasopphissis Pewees Ed ik oM oR/A Y W?&P@i@(ﬁ%@&ﬁf%‘% 3.

foﬁ&éﬁx? %‘ﬂ%&&é&@dﬁ% WALk 4y v eperatigvalte amorphous powder.

-l Ala-His-T -Asn-Leu-Val-Thr- n-Arg-Tyr- NH2
SN 3758 LN AL R N N

EXAMPLE 44
Preparation of Ac-Ile-Nle-an’-‘Arg-His~Tyr-Leu-Asn~Leu-VaI—Thr-Arg-Gln-Arg—Tyr-
NH?, (SEQ 1D NO: 5)

{’\L ¢J£§ﬁ¢v&1€§\ig\i${

N)\N N)\N NJ\N

Proc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (actylation cycle was added to the protocol) and purification by following
the procedure in Example 3 to yield 41 mg (8%) of white amorphous powder. (HES)+
LOMS m/e caled for CyooFlisalNs07z 2156.56 found 2156.10.

EXAMPLE 45
Preparation of Ac~Ile~N1e~an—PIze~His»Tyr-Leu-Asn-Leu-Val-Thr-Arg~Gln-Arg—Tyr-
NH; (SEQ ID NO-: 25)

\wr\(%’\l Wn\ﬁifi&ﬁvaftvﬂ\ \iiw)?’

o \Q\\H//\O'
B
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N~~\NVNN~_N~N-~~RNON _Of N \/NNN~N 20 Fmoc-
Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
solid phase synthesis (Ala 25 and Trp 27 were inserted in the sequence)
waagesifivation by following the procedure in Example 3 toBtglaE0ongoist
(9%) of white amorphous powder. £ES)+-LCMS m/e calcd for

Pmde o EAPIRAQL0, %%7 55 H0UNEL206 (30 I2anWR 2006/0ib1635d to solid
PCT/EP2006/000161 48 EXAMPLE 48 Preparatio

b A ORI U D S S PHFATY R A otion by

foll 6T Y BN B2 d¥dufd N lh,\;@a(pm_m FRIROB g O o @m@mmhqmﬁ P,
TIN'<(N~"NN'Y~NN~I'NN N

O N-1-N NI~, N

(ESk=hi W&Eajﬁﬂﬁ?élcﬁﬁ%%? %%%7%?8% mmol) from Example 1
was subjected to solid phase synthesis (())Tyr was inserted in position 36
- of the sequence) and purification by following the procedure in Example 3

4 mg (19%) of white amorphous powder. (ES)+-LCMS m/e
Pregalediier @ 100 F4NE2002- PSSl feurnid 21 57000 Engipioeyg-Tyr-

Nﬂi(@#ﬂ%ﬁﬂ%a Arg His-Tyr-Leu-Asn-Len-Val-Thr-Arg-GIn-Arg- N-

thITerHZ(SEQIDNQ 15 iQOQRR8RONI'O O ON~N =
Nw\ﬁ
Hl

A NY'N (NN (NjNﬁrﬁ j ?)%Of; JL
i

N
N

N)\N N)\N NA\T@

Fmoc. Limket-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected fo solid
phase synthesis (Trp was inserted in position 27 of the sequence) and purification by
following the procedure in Example 3 to yield 30 mg (6%) of white amorphous powder.
(BS)+-LCMS m/e calcd for CropHis4N34020 2153.56 found 2152.20

EXAMPLE 47
Preparation of H-Ile-Lys-Pqa-Ala-His-Trp JLeu-Asn-Leu-Val-Thr-Arg-Glo-Arg-Tyr-
NH, (SEQ ID NO: 27)

ﬁf\’“ﬁ WJﬁﬁé\ﬁévﬁ\Iﬂ\igiﬁ?’

Fmoc- Linker-BHA resin {450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Ala 25 and Trp 27 were inserted in the sequence) and purification by
following the procedure in Example 3 to yield 50 mg (9% of white amorphous powder.
(BES)+-LCMS m/e caled for CorHiarNa;020 2067.46 found 2067.30.



1" 'N NON N~N NN 15 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol)
from Example 1 was subjected to solid phase synthesis (N-methyl Tyr
was inserted in position 36 of the sequence) and purification by following
waee2pirgesdifre in Example 3 to yield 28 mg (5%) of white arPC¥FR30E/000161
powder. (ES)+-LCMS m/e calcd for48101H156N32022 2170.57 found
ExAMBIAP 1820 EXAMPLE 50 Preparation of Cyclo Lys28-Asp32 :
A

c-lle-Nle-Pga-Arg-His-Tyr-Lys-Asn-Leu-Val-As Arg-Gln-Arg-TyW-NH2
Pre(Egion didcdly 2@0%&%%?@%‘26%670%@1 J %‘%\ﬁ}ﬁ REEIN
(D)Wz/ puO Qt'(IN~N~N-IIN~N"J~/N~ONV 'NO/ N'NV'NNVY _

_QUINN pNHO~N/O/I"' O_OIlINONJoON 0 The peptide was
p%arqpl through a combinatigy,of e;%omate synthg%is on &y’ABI 4:;?0
e singra standard prot@cd) nual syinthegis on a .25 MV
ﬁca‘i’e. Ftihﬁmﬁ( NV@N 5 r;p“sﬁ“ 0%”\5911 oblrl“g/:ﬁ\“'ﬁ DN\si” Dm VQN’\OW
Fmoc-Asn(Trt): é‘u-V%I-AEp(ZPip?@gSPF&)-GIn(Trt)-Argﬁ?Nme)-T}{PgOBut)
-BHAResin (SEQ ID NO: gﬁ)qwas synthesized using the ARl protogs},and
then extended manually to obtain Fmoc-lle-Nle-Pga-Arg(Pmc)-1lis(Trt)-
5 Tyr(OBut)-Lys-Asn9rt )-Leu-Val-Asp-

FmAO{:ggf?rT{%}: %QH%?M%’M&%) BRARESINES RR: IR B30 sbfier
complinetlon of the automated synthesis the peg\;‘jde resin was transferre

phiscamansiak Galkypsénvesed id antoh ABIRE A FHTTEERY I BRE RIS FRYED Y

iple.ines,Emos byseMil 28((249) piMiBreamorasaddeder.
fdgdsl%% %EF%E?%?%%L o Talloaed by 1.2 mL Dic (7 mM 28

@%ﬁv@%@&?ﬂﬁﬁ%&é%ﬁ@@@éﬁr&%&bfﬁﬁwg%ﬁ ive or near

0 negative ninhydrin was obtained. If a negative ninhydrin was not obtained
the resin was Acetylated
Preparation of Ac~11e~N1e-an~Arg—His—Tyr—Leu-Asn—Leu-Val—ThruArg—Gln-Arg- N-

methylTyr-NH, (SEQ ID NO: 15)

?
Q
\g,m B) NE/I\N/}!

Ny ! B O™ 0
T e
LTSN P gl AT AT
S & B

i5
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (N-methyl Tyr was inserted in position 36 of the sequence) and
purification by following the procedure in Example 3 to yield 28 mg (5%) of white
amorphous powder. (ES)+-LCMS m/e caled for Cro1HiseNa202 2170.57 found 2170.50.

20
EXAMPLE 50
Preparation of Cyclo Lys28-Asp32 Ac-Ne-Nle-Pqa-Arg-His-Tyr-Lys-Asn-Leun-Val-Asp-
Arg-Gh—ArQ—Tyr-NHz (SEQ ID NO: 28) .
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with Ac20 6 mL, DIEA 1 mL and DMF 18 mL for 30 min and completion
checked with 15 ninhydrin. The resin was then washed 3 X DMF and 4 X
CH2CI2. The Lys(Mtt) and Asp(2Pip) were deprotected 10 times using

PO A TESH2C12. After deprotection, the peptide resin WSTHRSHBA®R 161
X CHzCI2; 2 X 6% TFA/ CH2C12 ; 29X 6% DIEA/DMF and 2 X DMF. The
side chain was cyclized WJ%LNHATU (240 mg 0.625 mM (2:§-€qv.) 'aptd

DIEA (175L 1.0 mM (4 eqgw)) and pgritored with ninhydriptuntil netyative
20 Afterecomptetitn of the cycliz th n?il reﬁs’%ﬁgst ngterregl to

/ﬁ%rg{AB qssemﬂi»i felal Nﬁg&ﬁ ' =r'oN?f” g’jg“
Sfys-As(’n(Trt)-Léuf\@i;AE’s nArg(Pme) j\ \@
Trt)>Arg(Pmc)-Tyr(OBut)-*BHA Resin (S 530).% ™ °

Fmoc-Pga-OH (160 mg, 313 mM (1.25’eqv)) and HOBt (5 mg, 313 mM

(1.25 eqv)) were added as solids and 15 25 mL DMF was added followed

by 1.2 mL Dic (7 mM,28 egy.). The night
TSR TE KPR e U SRR BUAdS B K
syittetoupling wasniodiporsg b ikdinhyaliveihesivas yBRsal sadatgment

After s rd. depr Telek 1 OR:MEHN L8813 AN kL2
Fm‘”'ﬁ%sﬁrg‘a{“gl wh ot %W%%@%&§$T/H!Oét€in DME for3 .

egv S preactivate

(SRQTRMNaddbd mosivhpepribiesinsihe SBUPTHGoN g desarrengeg manually to
obfaff HRE2A0S4000A6 Bl aEaiaved iooReped IR Tad s ilensy-

reaction vessel drained and washed 4 times with DMFE. This gggp&ig\lgp\i\é%%n

Ang(BrerenGhm- Eanal (POBABe B Rra i BRI S 9%

of @ achiRERsd Aihenzoadipanel Kdhevao uplingwasdudgatitdold phase vessel

GO A BB O W ALHER abi Ao L 20

o RIG BV (L2 eans) wasipreastiviated WiNFEvGmid G Wed MTITZHOBYNN(T

DMF for 3 min and added tq the peptide resin...Coupli [
RGP GRS, Y8 HORRT L JECA A ad A  oEa) g e
niMtiBMbEs ThisineouHlingepraisanonifdradweitmetinbipihid tadoriasige Aeraripted

negatiye, The resin.was d 1R i
LA S e S AR R
nichgdkedhitieuntitz thegativhed B3rie SMB gadverhiiyrdrntabyybiEd. it

hativamits ; : A
A%Q%?}&%ﬁ'@é%&'{é&é’&% npkoRtaIned he kesitAs Aseidgdotde

L and DMF 18 mL for 30 min and completion ch Cfﬁg
poplifrirsiy i e 235G RN S CHE e S AL AR >
<tige With GHRGA2 aad dried d Snderaseamod K fveentife wasDIEA

deprotected and cleaved from the resin with 1.5 mL )
(175uL. 1.0 mM (4 eqv)) and monitored with ninhydein until negative

After completion of the cyclization, the peptide resin was transferred to an ABI vessel for
extension to Fmoc-Arg(Pme)-His(Trt)- Tyr(OBut)~Lvs—Asn(Trt)—Leu—ValvAsn-Arg(Pmc)-
Gin(Trt)-Arg(Pme)-Tyr(OBut)- BHA Resin (SEQ ID NO: 30). Fmoc-Pga-OH (160 mg,
313 mM (1.25 eqv)) and HOBt (5 mg, 313 mM (1.25 eqv)) were added as solids and 15
ml DMF was added followed by 1.2 mL Dic (7 mM 28 eqv.). The coupling was allowed
to run over night (generally 18 hr) at room temperature. After washing 4 times with DMF

the coupling was monitored with ninhydrin and was generally negative. After standard
deprotection and washes, Fmon-Nle-OH (1.2g, 3.0 mM (12 eqv)) was preactivated with 6.6
ml. of 0.45 M HBTT/HOBt in DMF for 3 min and added to the peptide resin. Coupling
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trlisopropylsilane and 13.5 mL 97% TFA13% H20 for 180 minutes. The
deprotection solution was added to 100 ml- cold ET20, and washed with
1 mL TEA and 30 mL cold ET2O to precipitate the peptide then
ve@nmmgwand dried in a desiccator under house vacuum PEE/FPEsLYE61
peptide was purified and lyophilizefoby following the procedure described

was é]l%%é% ?g%ﬁ%%f@? ‘gi% Mg, (8% -eliwhileanamholmponsern 4 times with
DMEsM;p@Egg)iaggé%gy%% cla:leogck:lll]drsl%a'\f%%‘g/) Zﬁzxcet%lgghécgl L{B%%%K@Q%
tetm('eéiéﬁo%al\l%@ﬁgqﬁfw E}tf\rd-&ﬂqﬁﬂg -wesiivieT ho- B rGinploty, herrasip /as
O\ 'kY NN.pN ' \ Y. . "
ek sy A SR A
wasgﬁ;]ﬁ%%@%m@ 13 Bgﬁﬁmd)@-eﬁmkm%@ﬁﬁ@%@mﬁ@ plogf Mhfrd
Xa, su ted t t
s R e S T A A i
pmcaammmummwafm@ﬁpn 1eMSmitetaddehebbiimsy gl MboES 7
cou “ggx%g%i 89&6&%&'\4? RGP %&'{H}a@l@ %gﬁ%f Sthe resin was
{9ECils- yr-Leu-Asn-Leu-Val-Thr- Ar Tyr N E
deplDrddad 51)(1:Wasmad\mql Apethprd with\peQ Gl 1‘~N ‘RI%/Q Rﬁ\ﬁm
30 Inl(?'l and completion checked with until a negative or near negative pinhydrin was

obtained. T a negative ninhydrin was not obtained the resin was acetylated with Ac;O 6

mi, DIEA 1 mL and DMF 18 mL for 30 min and completion checked with ninhydrin.

After completmn of the synthems the resin was washed 4 times with CHpCly and dried
under a stream of Ng The peptlde was deprotected and cleaved from the resin with 1.5 mL
triisopropylsilane and 13.5 mL 97% TEA/3% H,0 for 180 minutes. The deprotection
solution was added to 100 ml cold ET,0, and washed with 1 mL. TFA and 30 ml. cold
ET,0 to precipitate the peptide then centrifuged and dried in a desiccator under house

yvaciuun.

The crude peptide was purified and lyophilized by following the procedure described in
Fxample 3 to yield 49 mg (9%) of white amorphous powder. (ES)+-LCMS m/e caled for
Cm{)I“I151N33022 2167.53 found 2167.80.

EXAMPLE 51
Prep'aration of H—lle-Lys-Cms—Arg-HisuTyrnLeu-Asn—Leu—Val—Thr-Arg~Gln-Arg-Tyr-
NH; (SEQ ID NO: 5)

N M N)\ N N')\ N
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NN~O\OYyNO'sNO~NO~~XNOtt7 ! 10 Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) from Example | was subjected to solid phase
synthesis and purification by following the procedure in Example 3 to yield
Wo3Mg 1(28%) of white amorphous powder. (ES)+-LCMS n¥EeTEREMdI0¢161
C98H154N32022 2132.52 found 2138.00. 15 EXAMPLE 53 Preparation

chymm;ama ASPUBZ0ABE|0 -8 exGolsEAg IHSTYE L usASkeddVakohs

n-Ar [- N FVN N Ip~ H N (N
RS RIRIZRI0 AR TR B D RO AP B B
(8H) ebvithis prepiitevspsyplapen-thedvg e coinb ifatibgiht AUIOM ARTE 47
fosyithesigon an ABI 433 and manual synthesis on a 0.25 mM scale

according to the procedure disclosed in Example 50. Fmoc-Cms-OH (151
mg, 313 mM (1.25 eqv)) and HOBt (45 mg, 313 mM (1.25 eqv)) were
raddestassolids and 15 mL DMF was added followed by 1.2 mL Dic (7

mM 28 eqv. %25 The coupling was allowed to run over night (generally 18
Prspyratiosost lelpdam e -Cnemsodio?mdsepdmepondbibibr e esGin-

Arboevernde pemtide was purified and lyophilized to yield 19 mg (9%) of
white amorphous powder. (ES)+-LCMS m/ccalcd for C951149N31022

%13 7 found 2113.80. EXAM 54 5 Preparation of, °
mpqa%@rns«% sn»ﬂ'.eé?\'alir Gl’qr&,@i \/Hz,fj

(SEQYD NO: 31]
N;\N

N N

Fmoc- Linker-BHA. resin (430 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following the procedure in Example 3 to yield 129 mg
(24%}) of white amorphous powder. (ES)+-LCMS m/e caled fof CogH154N32090 2132.52
found 2133.00.

EXAMPLE 53

Preparation of Cyclo Lys28-Aspu32 Ac-lle-Nle-Cms-Arg-His-Tyr-Lys-Asn-Leu-Val-
Asp-Arg-Gln-Arg-Tyr-NE, (SEQ ID NO: 28)

f{mﬂﬁﬁﬁ%éﬂéiéﬂ

o]

N

This peptide was prepared through a combination of automated synthesis on an ABI 433
and manual synthesis on a 0.25 mM scale according to the procedure disclosed in Example
50. Fmoc-Cms-OH (151 mg, 313 mM (1.25 eqv)) and HOB! (45 mg, 313 mM (1.25 eqv))
were added as solids and 15 mI. DMF was added followed by 1.2 mL Dic (7 M 28 eqv.).

The coupling was allowed to run over night (generally 18 hr.) at room temperatuse. |
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NN"LNON-~" VNN~/~/NON'IIN~rNO "' IdI'/JONIOtOYNO j~ N
NONNNN/\NO\\IOI N~N1Nf NAN - Ni'N NAN Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid phase
BEhe=IS7(Fc was inserted in position 27 of the sequence) &RA/EP2006/000161
purification by 10 following the procedure in Example 3 to yield 87 mg
TGk bphitenamarpheuspoygetis( )OS (6 Baleitiics aorphous

PR R AR B BB SRR LAV P AT T BTGy 15

NH2 (SEQ ID NO: 32)HN'14ON/O 0/O NYN ON~/N' ~(NY'N" (N J
%IA@M N~NNO\WWN~yC,.NO NII'NN NAN NAN Fmoc-
A resin (450 mg, 0.25 mmol) from Example 1 was subjected to
Preplidatitast syithdSeRBipWwadissbiaddmAsosiivn b7l ditrrd sedelareg Ty

Mlﬂg@g tfy 20 following the procedure in Example 3 to yield 90 ing
N%?G %) of white amorphous powder. (ES)+-LCMS m/e calcd for

C106H155N32021 2216.64 found 2217.00. E MPLE 56 Pre %ratlon of
: »ufe,; ga-Arg-His- DIQ LA n- -\dal In Ar Tyr
H2 (S -

No \ NN J~i @’NGNVIN N1NN§(‘NN’\N

N N [
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (Tic was inserted in position 27 of the sequence) and purification by
following the procedure in Example 3 to yield 87 mg (16%) of white amorphous powder.
(ES)+-LCMS m/e caled for CrgHiseN320212152.56 found 2152.50.

EXAMPLE 55
Preparation of Ac-Ile-Nle-Pga-Arg-His-Bip-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-Tyr-
NH, (SEQ ID NO: 32)

o 0 gm0l mgp wi i,r?
v agr Y

Fmoc- Linker-BHA. resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid

J\M

N

phase synthesis (Bip was inserted in position 27 of the sequence) and purification by
following the procedure in Example 3 to yield 90 mg (16%) of white amorphous powder.
(BSH-LCMS m/e caled for CyogtissNa091 2216.64 found 2217.00.

EXAMPLE 56
Preparation of Ac-Ile-Nle-Pqa-Arg-His-Dip-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-Tyr-
NH, (SEQ ID NO: 33)
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I O)\/\(OVNaY\HO~JIZjO NII\k N/ONN NAN NAN NAN
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was
subjected to solid phase synthesis (Dip was inserted in position 27 of the
WEGUAEY3ANd purification by 5 following the procedure in E%driBrS/Hgp161
yield 84 mg (15%) of white amorphdis powder. (ES)+-LCMS mle calcd
f%loSHlSSNSZOZl 2216.64.found 2217.30. EXAMPLE 57 Pyeparation

c:11§-Nle-Pqga-Arg-His- (I i é@; Nﬁj&al 2 TtArg-Gid-Arg- 1
TYEN b W%} éf N/\% mwx '
NON.U-IN Odl : °N \N“Fr?]ei,\ Lin er\Eg'PA’ sin $450

mg, 0.25 mmol) from Exa ubjected to solid phase syntiyesis
((2) Nal was inserted in p&Sition 27 of the sequence) and pUrification™by
following the procedure in Example 3 to yield 88 mg (16%) of white
amorphous powder. 15 (ES)+-LCMS into calcd for CL04H155N32021
Fra00:i88efotiid. 2500(610 myAMPrESh PespHrampieds was subjected to solid

phae ékqlltlﬂég AT HiSHeINabL 84S mﬁe\é@@&%%ﬂlﬁ@ﬁﬂn by
Tyr- 2(5 QIDNO:35N1LONO p O ~~IN(NN O NNY'N N

fol iR thOPRPEGAI AR @g&@}q Aip yiﬂdédt mg (15%) of white amorphous powder.
(ESH-LCMS m/e caled for CyosHsslNs2021 2216.64 found 2217 30.

EXAMPLE 57
Preparatmn of Ac-Tle-Nle-Pga-Arg-His-(1 )Nal—Leu-Asn—Leu—Valehr-ArgGln-Arg-
yr- NH, (SEQ ID NO: 34)

e ¢¢¢oao
J\ oo wdan L L 2L L
ﬁr \O\)\J J } WY T

z\;’l‘m
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis ( (1) Nal was inserted in position 27 of the sequence} and purification by
following the procedure in Example 3 to yield 88 mg (16%) of white amorphous powder.
(ESH-LCMS m/e caled for CigaiseN320,1 2190.60 found 2190;6 1.

EXAMPLE 58
Preparation of Ac-Ile-Nle-Pga-Arg-Lis-( 2)Nal-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-
Tyr-NH; (SEQ ID NO: 35)

\g,ﬁ%m}iq j’\mﬁw JN¢N\)LN "‘J\EN\/‘WgN“}“ i

N
" @Q oo
N'/LN NJ\N N;‘N

Frmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subj ected to solid
phase synthesis ((2) Nal was inserted in position 27 of the sequence) and purification by
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20 NNN NAN NN Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from
Example 1 was subjected to solid phase synthesis ((2) Nal was inserted

in position 27 of the sequence) and purification by WO 2006/077035
WCETER2005/000161 54 following the procedure in ExampRCIEPyfieddoddsi
mg (7%) of white amorphous powdss. (ES)+-LCMS m/e calcd for

Clo41H156N32021 f 2 AMRLE 2B Rfeparaten
follo}ngbg]fﬁ < Rife: (1:"1lraE= Klrg%%g %034 5tn?§%§;€§z§; ﬁz(u -Asn-Leu- \%I %rg-
ESHA-ANS TN GEQ b )88 N IG-60 a2 7% 3z N N'AN O N

N HONNN~yNNNNNNINJON~N NNF\N_) NNNFmoc-

Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
EXSoNETid sfase synthesis (3,4,5, trifluoro Phe was inserted in position 27 of

Préﬁﬁr%ﬁ%%@gmﬁ@mm&cgﬂglmﬁy(MGMﬂgamzpjdmmmh@xﬁmémg-

yield 101.4 élSO/%'aOf Whltg amorphous powder. (ES)+-LCMS m/e caled
Glrohesr BOFRB 215784 52 found 2194.20. EXAMPLE 60 is

re aratlon of Ac-lle-Nle-PqazArg-His-(2,3,4, ,6 Penta O M
fI% Leu -Asn- Leu Va HreAr ltﬁ_ mz E ng NO:
N~N N~ m\ngLnkter- A re% (45’0 ' 0°25 mmal) from Exa plé’l

was subjected to solid 20 phas nthesis (2 3,4,5,6, pentafluoro Phe
was inserted in position 27 of tHe $edquence) and purificatidn by foffowling
the procedure in Example 3 to yield 122.5 mg (22%) of white amorphous
powder. (ES)+-LCMS m/e calcd for C100H149F5N320212230.50 found

Frggcgq,%ﬁ%er%'\é&hﬁ% mg, 0.25 mmol) from Example 1 was subjected to solid

phase synthesis (3,4,5, triftuoro Phe was inserted in position 27 of the sequence) and
“purification by following the procedure in Example 3 fo yield 101.4mg (18%) of white
amorphous powder. (ES)-LCMS m/e caled for Cyookl 5 FaN3,00; 2194.52 found 2194.20.

EXAMPLE 60
Preparation of Ac-He-Nle-Pga-Arg-His-(2,3,4,5,6 Penta fluoroPhe)-Leu-Asn-Leu-Val-
Thr-Arg-Gin-Arg-Tyr-NH; (SEQ ID NO: 37)

N"‘\ % o
jgr \)LNAE\@EL N\JN N\;LN N\HCL" N\j‘u "\in/a;h'\fim’ i"
NY H a 3 0 :\[rN [ H H b

Froc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (2,3,4,5,6, pentafluoro Phe was inserted in position 27 of the sequence)
and purification by following the procedure in Example 3 to yield 122.5 mg (22%) of white
amorphous powder. (BS)}+-LCMS m/e caled for CipoHiaolsN2001 2230.50 found 2230.50.

EXAMPLE 61
Preparation of Ac-Tle-Nle-Pqa-Arg-(4-MeOApc)- Tyr-Leu-Asn-Leu-Va!—Thr~Arg~Gln—
Arg-Tyr-NH, (SEQ ID NO: 38)



25 Preparation of
Ae-lle-Nle-Pga-Arg-(4-McOApe)-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-
Arg-Tyr-NII2 (SEQ ID NO: 38) WO 20061077035 PCTIEP2006/000161
BE HEOEONO -OpNVONNINN~INNNNONN'i N RINERGapigst
JOV"'/'NOJ\W\HOY_OY O/NHAN NAN NAN Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) frgm Example 1 was subjected to solid phase
synthesis ((4-MeO-Apc) wag-nserted in position 26 of the sequence) and
5p rification by following th&procedure in Example 3 to yleld 43 mg (8%)

hlteoamorphous powde S)+ LEMS m alcdq
\r@ INBO 2 @ﬁ Pfe g,‘ﬁtl n@f

N

Ac-lle-N q TyrlL $n-kpu- \?’aHZh

Tyr-NII2 (SEQ ID NO 39 vH NI O ON pppp 44 44 m FI O ON O

N.~NY'N NNY NN~ ANO@”l-“NIO YNOHOO ONN N NeRIAN Nich

Fmoc- Linker-BHA resin (450 mg, 0.25 nunol) from Example 1 was

subjected to solid phase synthesis ((3-Pal) was inserted in position 26 of
Fribe- m@&)&a&drﬂuﬁﬁm@mm&ﬂaﬂﬁgaﬂh@i@ﬁm’w swbjéntEExarepid

L RS e AT o G 1 i
5  puBfepdeatignfdfowing the procedure in Example 3to yzeld 43 mg (8%) of white

amA(‘)(I:“p ou'éI !*L)eoxg & %Q)GL%%&% %}ler c!'a?éﬂ' ﬁ‘ﬁrt‘mg Q@E'ﬁ%g%&ﬁgi 2250.60.

EXAMPLE 62
Preparation of Ac-Ile-Nle-an-Arg~ { 3~Pal)-Tyr-Leu-Asn-Leu«Valehr-Arg-Gln~Arg~
10 Tyr-NH, (SEQID NO: 39) -

N
5 ] O M o
mj’\ = Ji: 20
N = v 0 = .
T Oyl Il b e G LG
N»Joiﬂ G\gﬂo/\ GKLO‘IG
N a N N
N)‘N NJ"’N NJ\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Exarmple 1 was subjected to solid
phase synthesis ((3-Pal) was inserted in position 26 of the sequence) and purification by

15 following the procedure in Example 3 to yield 112 mg (21%) of white amorphous powder.
(ES)“{*-LCMS m/e caled for C102H155N31022 2167.57 found 2167.20.

EXAMPLE 63
Preparation of Ac-Ile-Nle-Pga-Arg-(4-Pal)-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
20 Tyr-NH, (SEQ ID NO: 40)



20 Tyr-NH2 (SEQ ID NO: 40) WO 2006/077035 PCT/EP2006/000161 56
~H"7/~~/14Qf ON N N O NL~N\ O ~/N~.AN NV ~NNV'NN~ANNNNN

N OO:-YNO~\HOzOI1INO ONjN,N NN Fmoc- Linker-BHA. resin
WAL 70325 mmol) from Example 1 was subjected to solid{3Hegeite/600161
synthesis ((4-Pal) was inserted in pgition 26 of the sequence) and
purification by 5 following the procedure in Example 3 to yield 146 mg

goé/czhiwhlte amorphous p iéflﬁ? )+ L m/e galcd fof 5}/
02202167 57°fo n pdaratiof o

T pedleNie AiiordP NH| - %EDDE a%;h\r%ﬁkl’b
Arg-GIn- rgTerIHZ(SE ID NO HW N6?)O\|p Y

“ NVANJ.\,.NJLN J/NHIO,@@ O\IOOO~I 'N\ITF'INTN I\kN Fmes:,

Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
solid phase synthesis ((3,4,5 trifluoro Phe) was inserted in position 25 of

rmihe M%ﬁﬂﬂ ARt @mgffaﬁmmwmmgn@epkmwb@ﬁ%gﬂ%

3 to yield 55 0%).of white amo. ) +3 St¥Gon b
O RN DI rb%si ?guoﬁﬁgggﬁuég@E%Oﬁ%LE 65
5 folRieipanatgnootdce Iimﬂimn@kqa?»(cg sdbI6FaaEiforsipiay gigorphous poveder.

T S SR ORI S s R ABER 1D NO:42)

~N "\ HI~NV \ryY"NNY N'NNNV
'NNNNI/NJoao\No~~Ho Slollo

EXAMPLE 64
Preparation of Ac-Ile-Nle-Pga -(3,4,5 Trifluoro Phe)-His- Tyr-Leu-Asn-Leu-Val-Thr-
10 Arg-Gln-Arg-Tyr-NH; (SEQ ID NO: 41)

ﬁ(\/& mﬁr\)ﬁjﬁj\i\i%&iﬁug\ig

N')\N rWL\N
r [

F

Fmooc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis ((3,4,5 trifluoro Phe) was inserted in position 25 of the sequence) and

15  purification by following the procedure in Example 3 to yield 55 mg (10%) of white
amorphous powder. (ES)+I.CMS m/e caled for C1o3H148FaN2602 2201.50 found 2201.40,

EXAMPLE 65
Preparation of Ac-Tle-Nle-Pqa-(2,3,4,5,6 Penta fluorc Phe )-His Tyr-Leu-Asn-Leu-Val-
20  Thr-Arg-Glo-Arg-Tyr-NHz (SEQ ID NO: 42)

i(\»\,,
’“@gw\»é&iiﬁﬂﬁ%xﬁ\ii%ﬁ

¥
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F/IF'TOOI'NIN FF~NNN FWO 2006/077035

PCTIEP2006/000161 57 Fmoc- Linker-BHA. resin (450 mg, 0.25 mmol)
from Example | was subjected to solid phase synthesis ((2,3,4,5,6
weomafluoraPhe) was inserted in position 25 of the sequenca)ramdovs/v60161
purification by following the procedui® in Example 3 to yield 65 mg (12%)

FrREVhiie. 28eLnboHsBewden A5 SiiolhEMn niaaakcd dak subjacted to solid
C103H146F5N29022 2237.49 found 2237.70.. 5 EXAMP P(%
ph@@ép;gﬁweﬁ{@ﬁ 4,5,6 Pentafluoro Phe) was inserted in position 25 of the sequence)
@%Mﬂ&(}% P)a}?srgﬂgg%ﬁ yfeb&MSﬂﬁmMalsTtbryAI@{GIﬂrgﬁ(@%Wme
EQ ID NO: 5) ft N V.
PR PR (SR P50t R TP KRR 2RI LR 22070

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was

@gﬁﬁgf&@% solid phase synthesis ((Aib) was inserted in position 3 of the

and purification by following the procedure in Example 3 to

Pryjeich82mod 4694 )loNise smpiikclisipbwddsn-Es)y Valds s Chrchrtr

Tors ?ﬁ%)@%&z 128.49 found 2128.00. 15 EXAMPLE 67 Preparation
¥ -Aie-Nle-Pga-Arg-His- Tyr Leu Asn Leu-Val-Thr- Arg Gln -Arg-

Wﬁ\’N\ﬁ%QIDNO ?\)I\/S[)J \j L;'\/gﬁ\l\l/&g-&/NN

N
NJ\N N
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis ((Aib) was inserted in position 3 of the sequence) and purification by

following the procedure in Bxample 3 to yield 32 mg (6%) of white amorphous powder.

(BS)+-LCMS m/e caled for CogHseNspOz2 2128.49 found 2128.00.

EXAMPLE 67
Preparation of Ac-1,1 -Aic-Nle-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-
Tyr-NH, (SEQ ID NO: 5)

%{} o :
u\cgi,\(\iﬁu\iﬁﬂé\i Ag{;g

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis (1,1 Aic) was inserted in position 3 of the sequence) and purification by
following the procedure in Example 3 to yield a racemic mixture separated as Pk A: 31mg

(6%) of white amorphous powder. (BS)+-LCMS m/e caled for CioaH152N5200, 2202.57
found 2202.60.
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N~N N~N NN 20 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from
Example 1 was subjected to solid phase synthesis ((1,1 Aic) was inserted
in position 3 of the sequence) and purification by following the procedure
WOENRMPIES to yield a racemic mixture separated as Pk A FZLfig2(@%)0a61
white amorphous powder. (ES)+-LE&MS mle calcd for C104H152N32022

EX% 5 found 2202.60. WO 20061077035 PCTIEP2006/000161 58
?;E 68 Preparation of

?remaﬁmfmfé»béﬁ% Pracpyetlis RO BT K TR A

Tyr SERIPSHNO: 5) NOVN O ONZN\-N /~/N"~/4N4"LOI\O
I NAN NAN NAN 5 Fmoc- Linker-BHA resin (450 mg, 0.25

% from Example 1 was subjected to solid phase synthegsig ((1,1 Aic),

rted in position 3 of Nseq ce) pu f;'leatlon follow
c%he in xa m»@{ ﬁgp
°o

46 mg h@u ES%-ALC e cal kB

for :
C104H152N3202§ 10 22 57 fo 220? 60. EXAMPLE 69 Pc%ration
of Ac-2,2-Aic-Nle-Pga-Argeis-Tyr-Leu-Asn-Leu-Val-Thr-Atg-Gin

Tyr-NI32 (SEQ ID NO: 5) ~O N D 1) N O "~N~N N~y NNNNNNNNNN O
10\1o0O0OOp NNTNNIN IN'AN LS Fmoc- Linker-BHA resin (450

EmBR0L 25 mmob:fiom Examplesinwad)dubjebeun@esblics shbiseiad el

ol G2 i) was Inserted in Dosition 3 LS SpaKengaLARY RurisaembY by

following the procedure in Example 3 to yield a racernic mixture separated as Plk. B: 46 mg

(8%} of white amorphous powder. (BES)+-LCMS mv/e caled for Pk B. CigaH152N50n

- 2202.57 found 2202.60.

EXAMPLE 69
Preparation of Ac»Z,Z—Aic—Nle-an—Arg—His~Tyr-LeuwAsn-Leu-Val-Thr-Arg~Gln-Arg»
Tyr-NH; (SEQ ID NO: 3)

Q% SOy \}Lﬁﬁ{@%ﬁ%‘?\mﬂi\iﬁ

N)*M NJ\N

Fmoc- Linker-BHA resin (450 mg, 0.25 amol) from Example 1 was subjected to solid
phase synthesis ((2,2 Aic) was inserted in position 3 of the sequence) and purification by
following the procedure in Example 3 to yield 103 mg (19%) of white amorphous powder.
(BS)+LCMS m/e caled for CrpaHlisaN3022 2202.57 found 2202.30.

EXAMPLE 70
Preparation of Ac~Ach-N]e-an-Arg-His-Tyr-«Leu-Asn-Leu~Val—Thr~Arg»Gln-Arg—
Tyr-NHz (SEQ 1D NO: 3)



following the procedure in Example 3 to yield 103 mg (19%) of white
amorphous powder. 20 (ES)+-LCMS 1n/e calcd for C104H1s2N3z022
2202.57 found 2202.30. EXAMPLE 70 Preparation of

VAQ-ACHONIBSPga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin#Ar ERpRaeA 61
(SEQ ID NO: 5) WO 2006/077035 BEZT/EP2006/000161 59 7p~80N /0

~N=N~ N,~N NV 'NNV NN~ANNY 'NN~ NOfN"~NO\IOY .O‘zO\N
%~H N~H Fmoc- Linkef"BHA resin (45 mg Q.25 mm from °
as bjecte? \/ﬁ @e\/ﬁs ‘;%h ag:q \g\twﬁ
0 posm 5 urifi 5efo eopr ein

Example 3to iend 81 mg 15%) |t§§morphous po

(ES)+-LCMS m/e calcd forﬁCloer54N32022 2168.55 fouﬁd 216@3;1“0
EXAMPLE 71 Preparatlon of

Ac-Acp-Nle-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg- 10

F '?I;?![ _@Iﬁ% %ﬁ%ﬁ%ﬁ‘@s@n‘é IH 2\5 Ml?fﬁn@ 25 1\ I I?(@Nvﬁysubjected to solid

N~NN “O'~-NO\YO kyN O N OO N~N N~N
phaNe-hyiEs (A KERE ARSI RSP 0Bt Sﬁmﬁ}éﬁﬁ}/ EYafAIeR Was
s fon’%%‘»’k?%qﬁ R0l phass ynthesizlAePMea ispsierifenesiipindsalteer.

sequ and purification by 15 followin he procedure in Example 3 to
B 08 g/t el e B ataPncdebowderd @834 cMs m/e calcd
for CLooH152N32022 2154.53 found 2154. 30 EXAMPLE 72 Preparation
of H-lle-Nle-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-Tyr- 20
EXMHREA D NO: 5) 0N O
Preparation of Ac-Acp -Nle-an»Arg-His-Tyr-Leu-AsmLeu-Val—Thr-Arg—Gln—Arg—

10 Tyr-NH; (SEQID NO: 5)

o C}w@@ y Eﬂmg

N N NA\N N)\N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmo!) from Example 1 was subjected to solid
phase synthesis (Acp was inserted in position 3 of the sequence) and purification by

15 following the procedure in Example 3 to yield 95 mg (18%) of white amorphous powder.
(BS)}+-LCMS m/e caled for CiooHisaMN32022 2154.53 found 2154.30.

EXAMPLE 72

Preparation of Hulle—Nle-an-Arg—His—’I‘yr~Leu—As11‘Leu-Vai-Thr-Arg—G}n-Arg-Tyr-
20  NH; (SEQID NO: 5) ‘

L TSI TN Tl

N)\N Nj\N Nj\“
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N Au (jj~{u7 YH O pu H 0 t3~L , N N~N~NV 'NNY NNV N.NN NV\N 0 ~
O t-yNN\,HIO"INO~NO O N~N NXN N~H WO 2006/077035
PCT/EP2006/000161 60 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol)

WoRIERATIIe 1 was subjected to solid phase synthesis an@{@RiFRREHO) 161
by following the procedure in Examgle 3 to yield 80 mg (15%) of white

Fmof%’-‘]ﬂg?@flﬁﬁﬂqlé@ﬁ 460932 bEMBuIprralce fonflaHIE 2N @A 4T 51
ound 2113.80. 5 EXAMPLE 73 Preparation of PE -

haly0,00B it GASHTE. o Hg DA GRE AT AL FAFsRpl. 3 0 ield 80 me

a S%@T’%ﬁiﬂ%ﬁwf‘&(ﬁ EQWRNGS B} 0CMHgeN akdler (4SO 0011

fou%&il’}llgﬁo\ H~tNN~~~N~N'NOO~O~-NROOO IO\~ITJO

N N 10 In the structure above, the group -X-CH2-CH2-0-X-,
according to common nomenclature,. _ refers to the repeating glycol units

EXofﬁérvg)ﬁlzyethylepegchbl moiety, i.e. to a group -(CH2-CH2-O)"-."n"is

gécordlngly to achieve the desired weight of the desired

Prepalyeiby e RHIHI0) a0t TRiBerPng/otpbstilianmront-danpie Tolures ~ATg-

e S 9NFe 32k m No: 5)

3,

P

NP s . QY ) O N
e O e
38 G ‘\f’ A e N 5 { &
PP
Tn the structure above, the group X-CH,-CH,-0-X-, according to common nomenclature,
refers to the repeating glycol unité of a polyethyleneglycol fno‘iety, ie.toagroup |
-(CHz-CH,-Q)y-. "n" is chosen accordingly to achieve the desired weight of the desired
polyethylene glycol unit. Fifteen mg of peptide from example 72 was weighed out and
dissolved in 50 mM Borate, pH 7.4 buffer. 107 mg 10 kDa PEG-SPA-NHS (Nektar) was
weighed to achieve a 2:1 PEG: peptide molar ratio and added to the dissolved peptide. The
reaction mixture was agitated at room temperature for 2h before it was diluted 10-fold in
20 1aM NaOAc, pH 4.5 buffer and puﬁfied by cation exchange chromatography on S-
Sepharose {Amersham). Figure 1is an HPLC chromatogram of 10 kDa PEG-PYY peptide.
The reaction yielded 67.8% of 10 kDa peptide.

Mono-pegylated PY'Y peptide was eluted using a step NaCl gradient. Typically, the
desired mono-pegylated peptide eluted with 125 mM NaCl. The eluted PEG-PY Y-like
peptide was concentrated in an Amicon wlirafiltration cell using a 10 kDa MW cutoff
membrane. Tt was then diafiltered 10-fold once with PBS.

Concentrated peptide of example 73 was submitted for analysis, assayed and stored at -
20C. Figure 2 is an HPLC chromatogram of purified 10 kDa PEG-PYY peptide. Purities
of 10 kDa peptide was determined to be 97.6%. And Figure 3 is a graph representing a



15 dissolved in 50 mM Borate, pH 7.4 buffer. 107 mg 10 kDa
PEG-SPA-NHS (Nektar) was weighed to achieve a 2:1 PEG: peptide
molar ratio and added to the dissolved peptide. The reaction mixture was
Vagitaded’d3foom temperature for 2h before it was diluted 10BfSIERICEHRMAL
NaOAc, pH 4.5 buffer and purified By cation exchange chromatography on
S ERRYOSEEAIRIShARY Eige LS @R RRkGtrgmatogramaild kDa
PEG-PYY peptide. 20 The reaction yielded 67.8% of 10 kDa peptide.
weipifono-pegylated PYY peptide was eluted using a step NaCl gradient.
Typically, the desired mono-pegylated peptide eluted with 125 mM NacCl.
The eluted PEG-PYY-like peptide was concentrated in an Amicon
ultrafiltration cell using'a 10 kDa MW cutoff 25 membrane. It was then
diafiltered 10-fold once with PBS. Concentrated peptide of example 73
was submitted for analysis, assayed and stored at - 20C. Figure 2 is an
HPLC chromatogram of purified 10 kDa PEG-PYY peptide. Purities of 10
kDa peptide was determined to be 97.6%. And Figure 3 is a graph
representing a WO 2006/077035 PCT/EP2006/000161 61 MALDT-TOF
of 10 kDa PEG-PYY peptide was performed to confirm the molecular
weight. WO 2006/077035 PCT/EP2006/000161 62 EXAMPLE 74
Preparation of PEG
(30000)-lie-Nie-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-
GIn-Arg-Tyr-NH2 (SEQ ID NO: 5) H N'N 111ggg"N~O \A OANO
Y~A"~K | ~~~IN Y1 -Y. N"NV~NN \I~NO\N~0oNN N~NN)NN"N 5In
the structure above, the group -X-CH2-CH2-0O-X-, according to common
nomenclature, refers to the repeating glycol units of a polyethyleneglycol
moiety, i.e.. to a group
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-(CHrCI-12-0).. "n" is chosen accordingly to achieve the desired weight of
the desired polyethylene glycol unit. Fifteen mg of peptide from example
72 was weighed out and 10 dissolved in 50 mM Borate, pH 7.4 buffer.
Wwvavheiritinédl forty-four mg 30 kDa PEG-SPA- NHS was weRfigrag06/060161
achieve a 2:1 PEG: peptide molar rgitio and added to the dissolved

EX%._?ELQE% ,;I;pe reaction mixture was agitated at room temperature for 2 h
igure 4) before it was diluted 10-fold in 20 mM NaOAE’,J) Agﬂaﬁuﬁ&[ :
Prepaenpiond By ClisWetinlingRaertombisdiphy bn &-86phatose”

pharose
Glr!—%’%?rﬁﬁaﬁﬁzlfmqﬂﬂﬁ)aa)HPLC chromatogram of 30 15 kDa PEG-PYY
peptide. The reaction yielded 88.3% of 30 kDa peptide. Mono-pegylated

%R\%xﬁ gde was eluted using a step NaCl gradient. Typically, o

“desir %m-,p lated PYY pepfide elute it%ZSon‘EgIN Ct. Th g

eluted PE ﬁﬁ%ww S¥oncén r“’é?éfﬂi Ngﬁ\A ONCE%LN Y »/EN ¢
ultrafiltration cetl usi 10 kDa MW ciidff 20imemibrane. It was thék;nN

aQ

diafiltered 10-fold once with PBSJ Concentrated peptide was Submitteq
for analysis, assayed and stored at -20C. Figure 5 is an HPLC
chromatogram of purified 30 kDa PEG-PYY peptide. Purity of 30 kDa
Tn BERtidewasRte IRiBRIIOhED8- % OANd Figurdin fepresentsigmenciature,
MALDI-TOF of 30 kDa PEG-PYY peptides that.was performed onfirm
Mg AR s R R R T A
_(dropeBExanpler S dunanenddnglyse pibsreaistaiitylof thehpelpha s
Example 49 was measured. In this Exampl ictogram ef peptide:
PORYSIVERS R 4%%21?%%nu%l§tgépﬁﬁfh%§%%%?ﬁﬂf ()go eithg((aﬂr human or
dispuseipEEmsL BB IV ENdfE Ol miied et BrHEUPOSRORRaBATSRT A
0Q,2006107 /035, EC TIER2ERF{000LE (63,2610 SaHIENas Hi digdRyd
|rar§ev§e|1ﬁ%%%/oa %héeeqtlﬁcai%%g% water. The diluted samples were thlgn "
peptidly 7Bt bsatDIUVANMIG: 8RS ASAKGSIRORABIBDESNRACE & b8 WBTaghe o !

wa§t§‘b ity 95 GMROBENT RAREFIRIG B HHBAN AR FAOYSERIasMhange
stability of the peptide from Exar_nple 32 was meas ,.In this xaar?lp!%,%
chBesgHaITS SISSEbAE FAMEREbId TR A AL W0

(IRIBERNIR AT LSRG PN AR QTN PUER PIRSINAJOBIOLAA pBtidnd 150 minutes
at 37.5C. P(g incubation each sample was diluted by 50 times in 0.1 %
acetic acid in water. The diluted samples

Mono-pegylated PYY peptide was eluted using a step NaCl gradient. Typically, the
desired mono-pegylated PYY peptide eluted with 125 mM NaCl. The eluted PEG-PYY-
like peptide was concentrated in an Amicon ultrafiltration cell using a 10 kDa MW cutoff
membrane. Tt was then diafiltered 10-fold once with PBS. Concentrated peptide was
submitted for analysis, assayed and stored at -20C. Figure 5 is an HPLC chromatogram of
purified 30 kDa PEG-PY'Y peptide. Purity of 30 kDa peptide was determined to be 98.4%.
And Figure 6 represents a MALDI-TOF of 30 kDa PEG-PYY peptides that was performed

to confirm the Molecular weight.

EXAMPLE 75

Plasma Stability of Compound from Example 49

Fluman and mouse plasma stability of the peptide from Example 49 was measured. In this
Example, 140 microgram of peptide from example 49 was incubated with 300 microliter of

pither human or mouse plasma for 0, 40, 90 and 150 minutes at 37.5°C. POSR incubation
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to were then analyzed by LC/UV/MS and found to be stable. EXAMPLE

77 cAMP agonist assay In this example, the following materials were

used: 384-well plate; Tropix cAMP-Screen 15 Kit; CAMP ELISA System
WpptiedBidSystems, cat. #T1505; CS 20000); Forskolin (CeiBiFERH068161
# 344270); cells: HEK293/hNPY2R; gBowth medium: Dulbecco's modified

eaehglenpledisEi(De VI i@ aa ). 109afatnhbaving serumh kB S Gibe)es
heat- inactivated; 19 icillin/Streptomycin (Pen 10000 unit/ml: Strep

450 ﬁlr“rl\ngaa%? %éﬁ%ﬁﬁﬂ%‘éﬁ[f%éﬁ cin, Gibco cat. #
11811-031); and plating medium: DMEMIFI2 20 w/o phenol red (Gibco);

Eﬁ%ﬂ‘ﬁfﬁéé@bco’ cat. # 10082-147), heat-inactivated; 1%
Penicillin/Streptomycin (Gibco, cat. # 15140-122); 500 mg/ml G418

PkewadtiohiliGibt & cmppued o1 D8MpGHAIhe first day, medium was -
HgiasRrtads aRd é&b&m%%vﬂvsﬁu;é% ® ws&hs%éﬂa 29 9l 2R RRAPSE his

flask (T225). After decantin , 5 ml VERSENE (Gibco,
Exatnpls ddovsromasydannrticifiongeamele Shswsmins uarsrOyith R Gradeatises of

cigRptdRRRA a0 R lfoSUSREBIaNINaS Reoled Fashdaskyas:insedon
with 10 ml plating medium and centrifuged at 1000rpm for 5 min. The

cach SARRS R ALEY IR dliHacE SR § 8t tithacid EpuAsoradiluted samples

weestspendgddn plaimymedivaa ahadensity:fi2.0 X 105 cells/ml for
HEK293/hNPY2R. 50 microliters of cells (HEK293/hNPY2R -

10,000cells/well) were transferred into the 384-well plate using Multi-drop
ENAMPEE7The plates were incubated at 37C overnight. WO 2006/077035
c@%/EP%%QBéQgOlM 64 On the second day, the cells were checked for
-85%5 Sonfitience. The media and reagents were allowed to come to
Tnrthanerermperdtufel Bty etheidi vtionsawere Pepdt et ith Esigelc AdPiforeen

¢ stiulat e hoxi ) i o
B P 02 S8 2o rortin
(Gabiegheaparbd HHVBMeELTHKRO/BHN Risolowtl thedathy | auitisime 's

mbBRS SatbiechemasaAt A9 L) ARG AMYIBLBSA- TNaHBHANMS Qeat-

__concentration in the stimulation medium was 1.1% with Forskolin .

Rt difh RSB/ Bhepinenge RerilfAON awitiph strenr ARRPOagértiCibeo);

so0vegsiaroal heealliplatemb.aRapel taweb ROk o stmltiemMesitm e 2
yva?lglalced er well (each concentration done in four =

w/0 phenol red (Gibeo); 10% FBS (Gibeo, cat. # 10082-147), heat-inactivated; 1%

Penicillin/Streptomycin (Gibco, cat. # 15140-122); 500 mg/ml G418 (Geneticin, Gibco,

cat. # 11811-031).

On the first day, medium was discarded, and the monolayer cells were washed with 10 ml
PBS per flask (T225). After decanting with PBS, 5 ml VERSENE (Gibco, cat#1504006)
was used to dislodge the cells (Smin @37C). The flask was gently tapped and the cell
suspension was pooled. Each flask was rinsed with 10 ml plating medium and centrifuged

at 1000rpm for 5 min. The suspension was pooled and counted.

The suspension was resuspended in plating medium at a density of 2.0 X 10° ceils/ml for
HEK293/hNPY2ZR. 50 microliters of cells (HEK293/hNPY2R — 10,000cells/well) were
transferred into the 384-well plate using Multi-drop dispenser. The plates were incubated at
37°C overnight.
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replicates). The plates were incubated at room temperature for 30 min,
and the cells were checked under a microscope for toxicity. 15 After 30
minutes of treatment, the stimulation media was discarded and 50RVwell
VP A9ea 73§ sis Buffer (provided in the Tropix kit) was. The Plaké®ieygoo161
incubated for 45 min@ 37C. 201iL & the lysate was transferred from
stimulation plates into the pre-coated -antibody 20 plates (384-well) from

the Tropix kit. 10 pL, of AP conjugate L of anti-cAMP. | -
Oné%%e&f)%gaﬁtél%&c a}él%efﬁcghﬁéi%%daftg ?gégrﬁe?ﬂ%e?g?ﬁ?é W ilreﬁ%ﬂ%%?nggggg‘ar’% h
weik Mbwred he:plates waredherrsvash GkBtiriesdiithony asncatsRatcrotR) stock
er well for each wash. The pl :
soi%g;BB% t1mﬁ?a%1_rﬁ &Qf}@ﬂu M &ggﬁﬁxg}/ gﬁ%ﬁ%&?&d(ﬂﬂ@, 3 2(,"\’:%@%650) was

aphire substrat ancer solution was added and ,
allincubatedrfond 5oriRe @r RT {shiakhsisapfor ves prepaiddi INNEM/EL2 with

R R SRR mSasuBhRAAMRAEILS TNaviye saytion
O'So o%n intake gﬂ%. In t%@%@(ﬁa}mpl’e,_com?ounds of Exam%?es 5,44, 73
BSdndTha frelOMERImtersiatrtin i tdmapgommeetiffotishh 4 b Forskolin

cofReHmenis4euneasure effect on food intake. C57BL/6J male mice or
DIG, (diet-induced obese) male mice were used in the experiments; with

eight mice per experimental group. The mice were maintained on a
ThECGU i Gy sieaHAMEE RN, LMD 20065017 608 RO HER 2006£0O0M06 L.
65 PM - OFF). The mice were fasted for 24 hours prijor to testing with ad
SO G SURB 5 R B ARG B A T Oh e A The
refIRANPOUNIE platexaraplardhand @4over eagoriisteiedinraperidcheatljs were
ha d the cogipounds %1; Efx%rg{)les 73 and 74 were administered
¢ Utahedus 37’5%8??& intake Was measured 1, 2, 4, 6,'and 24 hours after

dosing and the results presented in Figures 7 to 10. Food intake was
AREARUER [OrJPRISR i DGYRIS ok NEeRRONdRl EPERIASATbAGkay
4, and Shown in |guresh§ and 10. In each Figure, cumulative and time
LiisiteBuélciopd-ddersimtpstBrosiw ki wrsadlhenl#esivrdosebaiedfmaamms
ansumption and percent 10 change from vehicle were calculated for
each time interval. Data was analyzed by using two-tailed Student t-test.
Figures 7 to 10 show that the compounds of the present invention are

zogiiec%it\a% ipsteduging.fordintake whanaompares iR es palsdai AMBbEy
platgs (384-well) from the Tropix kit. 10 plL of AP conjugate and 20uL of anti-cAMP
antibody was added. The plates were incubated at room temperature while shaking for 1
hour. The plates were then washed 5 times with Wash Buffer, 70 pL per well for each
wash. The plates were tapped to dry. 30 pL /well of CSPD/Saphire-Il RTU
substrate/enhancer solution was added and incubated for 45 min @ RT (shake). Signal for

1 sec/well in a Luminometer. (VICTOR-V) was measured.

EXAMPLXE 78

In vivo reduction of feod intake assay.

In this Example, compounds of Examples 5, 44, 73 and 74 were administered to four sets
of mice in four separate experiments to measure effect on food intake. C57BL/6] male
niice or DIO (diet-induced obese) male mice were used in the experiments, with eight mice

per experimental group. The mice were maintained on a regular light cycle (6 AM - ON; 6
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15 CaFlux Assay Hek-293 cells were stably transfected with the G protein
chimera Gaqi9 and the hygromycin-B resistance gene were further
transfected with the human NPY2 receptor and G418 antibiotic selection.
WO R8T SElection in both hygromycin-B and G418, individ4&/ERFhgE000161
were assayed for their response to BYY. The transfected cells were
prEulBed if20.RMEYE mediLmn: supplesgmiethwishrkOfifetalbavinesse s,
50g/ml hygromycin-B 2mM glutarnine, 100U/ml penicillin, 100g/ml
Dugipg Sh6itskimisnd S8R CET 8 CBAE are harvested with trypsin-EDTA

and counted using ViaCount reagent. The cell suspension volume is

adjusted to 4.8x105 cells /ml with complete growth media. Aligu 25L
Thﬁr‘é‘”‘?ﬁ’? B%%Ssg%ﬁ%%%ﬁ%éﬁ %{gi@?ﬁ %%fr% tgr)%ﬁrg%?agglﬁ%%%i? ’m%ék%f?ates
cofiateody) dikihe2S Thiord flatesavdraipkiced intw87C@o? Feobitiske was

overnight, Loadjn f B LDeEesIvas, 10.
e R S e A
Fopditsk BarancesSetisoinisn Eoniatmnys Soriv sepeagdsrd Brgmples 73 and

74PLQRERSSIN:AgHatsoof A8k of dilied; dye wasdisprnsediintonaddigssal

plates and the plates are then incubated for 1 hour at 37C. WO
COROUBIIPROBEPOTERZIDAIG00dEE Teec DR fRediArtbEmIoaRt percent

chﬁﬁé@l%ﬂﬂﬂ%ﬂ&% ¢/ Rrepaseriad RpXdhe desinee sonoaatiationdfyzed
HBSS(20mM HEPES)/0.05%0BSA/1%DMSO and transferred éo af%§4 ecent
byeinp ite-fledsE i FricR eRTaY iUb K i TreeRAMR Ay ! e P

inCOMPRURA:plRles Wakelhrad ghé dantareFHER: ang-26 toofateotiluted
compounds were transferred to the cell plates by the FLIPR. During the
assay, fluorescence readings were taken simultaneously from all 384

Exelsritaim cell plate every 1.5 seconds. Five readings were taken to

D i Sg a stable baseline, and then 20L of sample was rapidly (30L/sec)

Ceaiab[f
4 &‘smuﬂyaneously added to each well of the cell plate. 10 The
Hilnefssoéhoeewatblyrttimsbugsty widnitsredmstbtehuemgand ankhsample

oomeoey ! ; e
h)%ggx&g?ﬁﬁn—%r -Aloialelansed imeal 100 seaendaaRESRARSRNENCI0aR it and

orescence) in each well following addition was determined. The
GiHifiantibisiésedpriine Zumerirmicadowalbotrivreemysndstifd bt ndigiival
dHsedAsAZatRbRseine Halussion the vatad aadhrtcaclis Mg d espasaes

are expressed as % of maximal response of the positive control. 15 Th
DR R o R BHREH T oA LI BB KB P 2

cKRELRIOr 100U/ml penicillin, 100pg/ml streptomycin and 250pg/ml G418, Cells are
harvested with trypsin-EDTA and counted using ViaCount reagent. The cell suspension
volume is adjusted to 4.8x10° cells /ml with complete growth media. Aliquots of 25uL are
dispensed into 384 well Poly-D Lysine coated blacl/clear microplates (Falcon) and the

microplates were placed in a 37°C CO; incubator overnight.

Loading Buffer (Calcinm-3 Assay Kit, Molecular Devices) was prepared by dissolving the
contents of one vial (Express Kit) into 1000 ml Hank’s Balanced Salt Solution containing

20mM HEPES and 5mM probenecid. Aliquots of 25pL of diluted dye was dispensed into

the cell plates and the plates are then incubated for 1 hour at 37°C.
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activity in vitro, as demonstrated in the cAMP assay (Example 77) and
CaFlux Assay (FL1PR) (Example 78). Summary of the in vitro results,
IC50 and EC50 for Examples 3 to 74, are illustrated in Table 1 below: 20
WAaBRET7EBRample Sequence Y2R Y2R YIR Y4R EC50 ICHE HERYEeIEEr!
(nM) (nM) (nM) (nM) FLIPR cAMP E&IPR FLIPR 3

Du}gi-g 61%5%&%%%&55%@55%{% %?ip%sgﬂzcﬁ& 32X ASERHANMSTRQRYN
< .93 0.032 557, 2500
AL SR (3 Sh) S HRR e LR TR 2 G0 5 s on

FUEBR00 6 Ac-IK-Pga -RHYLNLVTRQRY 0.58 0.026 9 >5000 7 IK-Pga
-RHYLNLVTRQRY 176 29 >5000 >5000 8 IK-Pga -RHYLNLVARQRY
18.6 5.27 >5000 >5000 9 IK-Pga -RHYLNLVTRQRY 9.65 0.21 >5000
ARGEORMBRAMK FRefatR b N PTRQRY DRSS 9:26 bra0d to3bofLILR Rod L
-RHYLNLVTRORY, 38,3 ; Y
o T S N B TBs b Em S t0sbt e g
assy R VEeNeATRORYE 13! 313918006 y5o0D 21884 vetlspy ghe cell plate

©eve YANLVERQRY 12#,0:062:3200Q72000i:4 % 1KbRAfseline, and then 20pL

-Al-IYLNLVTRQRY 25 0.639 3400 >5000 16 IA-Pga -RHYLNLVTR rz\f
of gzl 79 TOOBY-ERdE L) RE-TRP ey PRI RV o plte.

TIT&Q%QQ&%%}\? lﬁﬁrﬁﬁ@ov@ﬁ?ﬁbﬂb\@ﬁ%@&& Q65 0 hd2H0AMpIBAAMIHDA for
a t.q:ﬁc:ﬂ{ %ﬁg@#ﬁmﬂ@%@%&éi@e&%@%;g(:1)19 geﬁcoffllfo_rg&:%nce) in each

well following addition was determined. The initial fluorescence reading from each well,
prior to ligand stimulation, was used as a zego baseline value for the data from that well.

The responses are expressed as % of maximal response of the positive control.

The compounds of the present invention exhibited selective Neuropeptide -2 receptor
activity in vitro, as demonstrated in the cAMP assay (Example 77) and CaFlux Assay
(FLIPR) (Example 78). Summary of the in vitro results, IC50 and EC50 for Examples 3 to
74, are illustrated in Table I below:

TABLE 1
Example | Sequence Y2R Y2R YIR Y4R
EC50 1C50 BC50 EC30
(nVI) (nM) (M) (o)
FLIPR cAMP FLIPR | FLIPR
3 YPIKPEAPGEDASPEELNRYY | 0.76 0.042 62 123
ASTRHYINLVIRORY (1-36)
4 IKPEAPGEDASPEELNRYYAS | 2,93 0.032 557 >5000
LREYINLVTRORY (3-36)
5 IK-Pga -REHYLNLVIRQRY 3.2 0.032 373 >5000
6 Ac-TIR-Pga -RHYLNLVTRQRY | 0.58 0.026 184 >5000
7 IK-Pga -REHYILNLVIRARY 176 29 >5000 | >5000
8 IK-Pga -RHYLNLVARQRY 18.6 5.27 >5000 >5000
9 IK-Pga -REYLNLATRQRY 9.65 0.21 >3000 | >5000
10 IK-Pga -RHYLNAVTRQRY 4.85 0.25 >3000 | >5000
11 IK-Pga -RHYLALVIRQRY 383 3.11 >5000 | >5000
12 IK-Pga -RHYANLVTRQRY 6.25 0.24 >5000 >5000




21 IK-Pga -RIIYLNLVT(D)RQRY 324 65 >5000 >5000 22 IK-Pga
RHYLNL(D)VTRQRY 322 21 >5000 >5000 23 IK-Pga
-RHYLN(D)LVTRQRY 66 22 >5000 >5000 24 lIC-Pga
WRROPHNLVTRQRY 48 0.92 3800 >5000 25 IK-Pga
-RI-IY(D)LNLVTRQRY 5.26 0.37 3860 >5000 26 IK-Pga

PCT/EP2006/600161

13RH(D) YINEYAFRORYN2 986 65458000 27} 1K391; >5000 | >5000
14R(D)HYLNEY L RQRYNEA/SROEBAS1 39000 28 Malga | »5000 | >5000
L RO R L0 o0 2T sic0 [ >500
VIR S TR S o
NIV ZES ROR 58 JEhoh_methgiN 3o [>5000 | 017
18 pga vl \1;){;3 ﬂ?ﬂ\;ﬁ%‘@% (117 58680 5000172 met ARG 33 >5000
19K-Pqa RGRENRARNRGRROIE008 35000 hief] )R RYHE | >5000
2K -Pga-REPUNIRFN LB B EROMBIRG >5060 methgFTRORYSWK-Pas000
2IRHY LN ENE 4 REAZLABO00BBER Yme B2 VTRQRY 36 IKIPGAO0 | >5000
22RHY LN (K-FL3RZ $H00MyB0RQRYethgdt VTRQRY 37 IK{PgadgHY{(Ns000
>782 163 HEDQR TEOPONMAIVIRNRYT R &Y 38 TKiBga -RA(Ns556) 11{%5000
22200 TIRCPLATRIHILNEVIRGRT $ASI1-~aa iy 2 - 9]-386 S5V85000
23 s N A R R o) =>5000
26~ VIR Pra -KERDYYENEVE \Qﬁ‘f‘h%@é"”“ oz >590%85500
27 IK-Pqa -R)HYLNLVTRQRY | 12.3 3.18 431 >5000
28 IK-Pga -(D)RHYLNLVTRQRY |52 0.201 1100 >5000
29 D)K-Pga -RHYILNLVTRQRY | 043 0.078 >5000 >5000
30 (D)K-Pga -RHYLNLVTRQRY | 0.22 0.099 >5000 >5000
31 IK-Pga -REHYLNLVTROR(N- i1.8 2.6 >5000 | >5000
methyDY
32 IK-Pga -RHYLNLVTROQN- 18.9 0.417 >5000 >5000
methyDRY
33 IK-Pqa -RHYLNLVT(N- 30.6 13.5 >5000 >5000
methyDRORY
34 IK-Pga -RHYLNLV(N- 78.6 89 >5000 >5000
methy)TRQRY
35 IK-Pqa -RHYLNL{N- 44.4 42 >5000 >5000
methyDVTRORY
36 IK-Pga -RHYLN(N- 103 12 >5000 >5000
methyDLVTRQRY '
37 IK-Pga -RHY(N- 782 168 >5000 >5000
methyD)LNLVTRQRY
38 IK-Pga -RH(N- 1.2 11.7 >5000 >5000
methy)YLNLVTRQRY
39 IK-Pga -R(N- 41.9 1.488 3800 >5000
methyDHYINLVTRORY
40 IK-Pga -(N- 4.4 0.218 1600 >5000
methyDRHYILNLVTROQRY
41 I(N-methyl)K-Pga - 0.614 0.19 834 >5000
RHYLNLVIRQRY
42 (N-methyDIK-Pga - 0.795 0.12 327 >5000
RHYLNLVTRQRY '
43 INle-Pga -RHYLNLVTRQRY 0.89 0.096 430 >5000
44 Ac-INle-Pga - 6.1 0.338 760 >3000
REYLNLVTRQRY




RHYLNLVTRQRY 42 (N-methyl)IK-Pga - 0.799 0.12 327 >5000
RHYLNLVTRQRY 43 INle-Pga -RHYLNLVTRQRY 0.89 0.096 430 >5000
44 Ac-INle-Pga - 6.1 0.338 760 >5000 RHYLNLVTRQRY WO

WOOBIOT7OF5 PCTIEP20061000161 68 45 Ac-INle-Pqa - 1§ G ERUMIsH00I0!
>5000 FHYLNLVTRQRY 46 IK-PqagRHWLNLVTRQRY 6.1 0.103 252

455000, T47 ¥nE§a s AHWLNLVTRQRY 19205 0. 54774100 350000 48] 5000
Ac- Ac-RaayT }a5ARERR0 >5000 RTHYLNLVTRQR(D)Y 49 Ac-INle-Pga
46 113 3[40 SHG0A RIPHRYRYTROR(N-meth 1p¥ &0 Ac-iste-Pqal 9804 . -
433480008 ,tgwm\wﬁgﬁw CVASHEZIRQR¥ALCYCIO LR ASP) 35h00
Cms)~ VTROURY 491 01> Z TKGr \
A RHYLI Cf 5 48 5085 >5000 p5000 53 %élNle-Cr?]g? 6146 35580
§5GOO 3 %\é OO R 'qY LyS(Z8)NLVASP(32)RQRY (YRR LYS-ASPIge? | <5000
Ac-INle} Qﬁ Qn%{h Q& RHTICLNLVTRQRY 55 Ac-INle{Pga -
5671 U L R A0 ACINGERga + 350901 215000
1516 >5 @W%Q W’VXI&@E@Q@%AC Me-Pqgal- 13 1.36{701 >5000
RH(1)N
51 IXK-Crms -RHYLNLVTRQRY 4.91 0.1 >5000 | >5000
52 IKG-Cms -RAYLNLVIRQRY |4.16 (.085 >5000 >5000
53 Ac-INle-Cms- 146 32.25 >5000 | >5000
RHYLys(28YNLVAsp(32)RQRY
(cyclo Lys-Asp)

54 Ac-INle-Pga - 163 45 >5000 >5000
RHTicLNLVIRQRY

55 Ac-INle-Pga - 24.7 372 561 >5000
REBipL NLVTRQRY |

56 Ac-INle-Pga - 33.5 1.21 1516 >5000.
REDipINLVTRORY

57 Ac-INle-Pga - 13 1.36 701 >5000
RH(INalLNLVTRQRY

58 Ac-INle-Pqga - 12.3 2.68 g870 >5000
RE2)NalL NLVTROQRY

59 Ac-INle-Pga ~-RH(3 4,5 Trifluoro | 13.8 1.34 1089 >5000
Phe)LNLVTRORY

60 Ac-INle-Pga -RH(2,3.4,5,6 14.2 2.13 832 =>5000
Pentafluoro Phe)LNLVTRQRY '

61 Ac-INle-Pga -R{4- 11.9 7.8 >5000 >5000
MeOApc)YLNLVTRORY

62 Ac-INle-Pga -R(3- 5.6 1.78 2022 >5000
PalyYLNLVIRQRY :

63 Ac-INle-Pga -R{4- 497 0.099 >5000 | >5000
Pal)YLNLVTROQRY

64 Ac-INle-Pqa -(3,4,5 Trifluro 46 1.74 =5000 >5000
Phe)HYLNLVTRQRY

63 Ac-INle-Pga (2,3,4,5.,6 134 9.37 >5000 >5000
Pentafluro )
Phe)HYLNLVITROQRY

66 Ac-Aib-Nle-Pga- 8.9 0.38 3329 >5000
REHYILNLVTRORT

67 | Acl-1-Aic-Nle-Pya - 8.8 0.64 1654 >5000

| RHYLNLVTRQRT

68 Acl-1-Aic-Nle-Pqga - 6 1 2646 >5000

RHYLNLVIRQRT




58 Ac-INle-Pga - 12.3 2.68 870 >5000 RH(2)NalLNLVTRQRY 59
Ac-INle-Pga -RH(3.4,5 Trifluoro 13.8 1.34 1089 >5000 Phe)LNLVTRQRY
60 Ac-INle-Pga -RH(2,3.4,5,6 14.2 2.13 832 >5000 Pentafluoro
VWEhENENTNFRQRY 61 Ac-INle-Pga -R(4- 11.9 7.8 >5000 >500BEF2006/000161
MeOApCc)YLNLVTRQRY 62 Ac-]NleéPga -R(3- 5.6 1.78 2022 >5000 Pal

69Y LNLV,
Pal)YL

TRORABIMCHNE-PGa -R(4-]
NeNFRQRMB4ie-INle-Pga -(;

1

D
b

97 0.099
4.5 Triflu

2200 >
0 46 1.74

O0%ho0

>5000 >4

>5000
000

70Phe)HY
Pentafl

(ENAFR@P4A5 Ac-iNIe-Pga
URERNAJVIRGVITRQRY 66 A

c-Aib-Nle-

(213,4,5,6

Pqa- 8.9 (

b3 9.37
)

>50000 >3

.38 3329

Q000

775000
RHYLN

RIIYDBEIRQRT 67 Acl-I-Aic
[RFTA RV E8IRLI-I-Aic-Nle-Pg

1

Nle-Pga-
a-6126

B0B:0264 1
16 >5000

65358600

0>5000

TRHYLN
Ac-2-24

ARENENIGETRRR .45 >5000 >

)

Y/ TRQRJ2WO 2006/077035 H

000 RHY

GT1EP20

(606016

LNLVTRG

1469 69
DRT 70

>5000

73Ac-Ach
Ac-Acp

-REYPHLVERIRID3 >5000 >5

RHECR 20001 I0BA55000 >50(

D00 RI3Y

@ ARHYL.N

NEYTR RT,
LINLVTR H

D
S

71
T72H-

74Nle-Pd

dPHIBOEDAMIBP 5000 .
RHYLNLVIRQRY

154

79

It is to be understood that the invention is not limited to the particular embodiments of the

inveniion described above, as variations of the particular embodiments may be made and

stil] fall within the scope of the appended claims.




RHYLNLVTRQRY 73 (PEG-10,000) INle-Pga - 7.4 45 RHYLNLVTR RY
74 (PEG-30,000) INle-Pga - 15.4 79 RHYLNLVTRQRY lItisto be
understood that the invention is not limited to the particular embodiments
WEtREs{i/8#tion described above, as variations of the particBfa/£r2006/600161
embodiments may be made and stiflall within the scope of the appended
EX%%irpes. WO 2006/077035 PCT/EP2006/000161 70 Example A Film
co@tedﬁtablets containing the following ingredients can be manufactured in
- _.a conventional manner: . - ents.Ber. 13 , d of
S 10 O B B e e a6 g
COp YR £ 60.0 mg 70.0 mg Povidone K30 12.5 mg'15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 mg
Iﬁ%@ﬁi@ (Kernel Weight) 120.0 mg 350.0 mg Film &oat: fAydroxypropyl
methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol 6000 0.8 mg 1.6 mg
Keérakd:1.3 mg 2.6 mg iron oxyde (yellow) 0.8 mg 1.6 mg Titan dioxide 0.8
CdngkRiBereahhg agtive ingredient is sieved and mixeowith  200.0 mg

1\/{1@9%&%@ alling cellulose and the mixture is_granulatedswith a seiusigy of
yvinylpyrroli

po on In water. The granulate is mixed %tg sodiu%%%ggh
Lagiotolsf4Hid magesiumstearate and compressed to g’lg}llal%(ernel 5s 20
) mg

Payidone K30 12.5 mg .OO
Sodium starch glycolate 12.5mg 17.0 mg
Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 1200 mg 350.0mg
Film Coat: ‘
Hydroxypropy! methyt cellulose 3.5 me 7.0 mg
" “Polyethylene glycol 6000 o T T Tp8mg  lemg

Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide ‘ (0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture is
granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or
350 mg respectively. The kernels are lacquered with an aqueous solution / suspension of
the above mentioned film coat.
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350 mg respectively. The kernels are lacquered with an aqueous solution /
suspension of the above mentioned film coat. WO 2006/077035
PCT/EP20061000161 71 Example B Capsules containing the following
Winghedterm&Scan be manufactured in a conventional mannePUHETGEAE0161
Per capsule Compound of formulaﬁ) 25.0 mg Lactose 150.0 mg Maize
ExanarstB20.0 mg Talc 5.0 mg 5 The components are sieved and mixed
and filled into capsules of size 2. Example C .. Injection solutions can
CarRang dbgdollawing eopwasitioneampaype ebfarmula (i 3 &Mentional
Polyethylene Glycol 400 150.0 mg Acetic Acid g.s. ad pH 5.0 Water for
ahpEetion solutions ad 1.0 nil 10 The active ingredient is dissolved ina
IngfAbdpe of Polyethylene Glycol 400 and water for injection (paif)..hag.PH
is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 nil by
Cor%ddzil%r})ﬂ‘c%? e idual amount of water. The solution is filtere gg%j into
vials using an appropriate overage and sterilized. WO 2006/0 £
LacR@T/EP2006/000162 72 Example D Soft gelatin capsules cditaihing) the
Mafollowing ingredients can be manufactured in a conventional n%g%gr%
Capsule contents Compound of formula (1) 5.0 mg Yellow wax 8.0 mg
Taleyydrogenated Soya bean oil 8.0 mg 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 mi

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml
by addition of the residual amount of water. The solution is filtered, filled into vials using
an appropriate overage and sterilized.



Partially hydrogenated plant oils 34.0 mg Soya bean oil 110.0 mg Weight
of capsule contents 165.0 mg Gelatin capsule Gelatin 75.0 mg Glycerol
85 % 32.0 mg Karion 83 8.0 mg (dry matter) Titan dioxide 0.4 mg Iron
VBRIGYREITEH 1.1 mg 5 The active ingredient is dissolved in EWAERFIHEIIHG!
of the other ingredients and the mix##re is filled into soft gelatin capsules
E rgpriate size. The filled soft gelatin capsules are treated according
to the usual procedures. WO 20061077035 PCT/EP20061000161 73
sdr@npieERachalsaanainingibeiigliowing dnaredierts 5ambered in a
manEfac{ured in_ a conventional manner: Compound of formula (1) 50.0

Coﬁﬁn 1%%?0?3%% powder 1015.0 mg Microcristalline cellulose (AVICEL

PH 102) 1400.(()163n8 %f%diurtn %arboxymethyl cellulose 14.0 mg

Polyvinylpyrroli O R c%ﬁlﬁ*lg Magnesiumstearate 10.0 mg Flavoring
c additiv z:é 0 mg 5 The active ingredient is mixed with lactose,

?ﬁ’l@?BEﬁ ]Ibﬁﬁr@%% lose and sodium carboxymethyl cellulose and =&
YeJlavirated with a mixture of polyvinylpyrrolidon in water. The grafuRge is
Hydibegehutith $ngghesivihstearate and the flavouring additives and §iledgnto

P%W@M?&%%?Q@@ PCT/EP2006/000161 74 Claims 13A0 mg
Sorg%%r‘(%%eﬁi e-2 receptor agonist of the formula (I):

110.0 mg

Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg {dry matter)
Titan dioxide ’ ‘ oo ' 04 mg -
Iron oxide yellow 1.1mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures,



5 Y-R1-R2-X-R3-R4-R5-R6-R7-Rs-Rs-R10-R11-R12-R13-R14-NH2 (I)
wherein: X is selected from the group consisting of N-piperazin-1-yl-4(3H
-quinozolinone-3-acetic acid (Pga), N-(5-O-carboxymethyl)-serotonin
%ﬁ'i’gf,’“ﬂ(@aminomethyl)ﬁ lo dibenzofuranpropanoic PCT/EP2006/000161
acid,4-(1-piperidin-4-yl)-butanoic acid and 4-(2-aminoethyl)-1-
Ex&aihewymethyl piperazine, Y is H, a substituted or unsubstituted alkyl, a
substituted or unsubstituted lower alkyl, a substituted or unsubstituted
Saddiifh @SHRSHINRG I HNRL Ratitluter ke ArARAVRIDIENSh Sl a1
m rq}glrety, 15 R1 is Be, Ala, (D) lle, N-methyl lle, Aib, 1-tAic, 2_-2 Aic, Ach or
aﬂ\cp; R2 is Lys, Ala, (D) Lys, NMelys, Me or (Lys-Gly), R3 is Arg, Ala,
Co D Aﬁrr%! q@etgymﬁg, Phe, 3,4,5- TrifluoroPhe or 2,3,4,5,6- Pe uoro
8, £is IS, Al , (D)His, N-methyl His, 4-MeOApc, 3-Pal or 4- é’f’,gzo
Lages¢s g PAICID) Tyr, N- methyl Tyr, Trp, Tic, Big, Dip, (1)NS1¢5@8,
MigidcBstaltiflaraRheer(2 81418, 64PEafluoro Phe, R6 is Len, Ald)¢D)iogu or
So&iuﬁi%ﬁﬁ%{aﬂeﬁﬂetﬁ?c@glﬁ%@s /T'a or ((D))Asnl, R8 is Leu, /lea, |(D)Leom mg
-met e is Val, Ala, (D) Val or N-methyl Val, R10i r. Ala
Po%ﬁ%rﬁﬁﬁ%l%r%%% is Arg, (D) Arg or N-methyl Arg, R12 is Gfrc? Q;Hl a,
MaghesiRISHS) Arg or N-methyl Arg, and 30 R14 is Tyr, (D) Tyr P N8
Havrethgledditiwsa pharmaceutically acceptable salt thereof. 2. The .0 mg
neuropeptide-2 receptor agonist according to claim 1, wherein X is Pga.

TV ii0080MRALIBR REIUERFA06000 0 o /R SiT RS ARHEP &R S35

eceptor agonist according to claim. 1, wherein Xis Cms, 4. The .
o R B P AP AR S IRGLES ClRe T Ry ear g et
Thecraoelptsiamajred oy magnesinmstearate and the flavouring additives and filled into
_sachets.
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5. A neuropeptide-2 receptor agonist of the formula (lI):
Y-Ri-R2-X-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-Tyr-NH2 (1) 10

5@}'517'70)0&5is a moiety selected from the group consisting qjcm:m% 000161
N-piperazin-1-yl-4(3H)- quinozolinonﬁ-s-acetic acid (Pga),

N-(5-O-carboxymethyl)-serotonin (Cims), 4-(2-
aminomethyl)-6-dibenzofuranpropél%%éacid, 4-(1-piperidin-4-yl)-butanoic
acid and 4-(2- 15 anunoethyl)-1-carboxymethyl piperazine, Y is H, a

) substituted or, i&lngubstituted alk%l, f sur&sgtguie or unsubstituted lower

’ alk@??\u@%@ﬁ & e FRIRGERREHRL Y 313 TR &bstituted or unsubstituted
alkoxy or a poly(ethylene) glycol moiety, Rl is lie, Ala, (D) lle, N-methyl
lle Aib, 1-14i¢, 252 Ai h.or ,apd 20R2isL (D) Lys,
N!\ﬁg&ﬁe g{r“”?ﬁﬁsﬁﬁ%ﬁ'&ﬁ F%“ﬁ%?ﬁ%&éﬁi&%@”aé&p able salt thereof. 6.
The neuropeptide-2 receptor agonist according to claim 5, wherein X is

Whlé’%gl. 25 7. The neuropeptide-2 receptor agonist according to claim 5,
wherein X is Cms. 8. A neuropeptide-2 receptor agonist of the formula

X {npelscind from Soongmin sopyisting oANrPiRstR R THHEATH GipnReglinpaNfigoetio

acid!hbgaf) W—@?—'@i-Bﬁ%&%ﬁ%@%&ié&%ﬁ*‘{@ﬂ&ﬂL@@Qﬂﬁﬁgﬁaﬁn—é—
N-piperazin-I-yl-4(3

] quinozolinone-3-acetic acid (Pga), )
dlhqn(@f@"ﬁ@afa%wﬁ%%&maﬁ%&ﬁ};@@%ﬁﬁﬁéﬁ%ﬁﬁﬁm@emﬂ%1~
car QAR A3 EE-AAEP2006/000161 76 dibenzofuranpropanoic acid,
4-(1-piperidin-4-yl)-butanoic acid ancioéﬁliéz-,aminoethyl)-l- carboxymethyl
Y S S i P R S R P TR RS G i
sulsdtiunsdbsiitsteddawer alkyh absihsii decabsnsihsinted arybay(cthylene)
substituted or unsubstituted alkoxy or a poly(ethylene) 5 glycol moiety, or
%?}ﬁ%eutically acceptable salt thereof. 9. The neuropeptide-2
Ryrisdipiaraafoniss dosrtividlieodlaiir B\ inh2izikiX cPgaAdl 10. The

RJ%&E&%P%’J}?&%%F&@&%&%%%& ag}%ggmg to claim 8, wherein X is Cms.
Rjis Arg, Ala, (D)Arg, N-methylArg, Phe, 3,4,5- TrifluoroPhe or 2,3,4,5,6- Pentafluoro
Phe,

R4 is His, Ala, (D)His, N-methyl His, 4-MeQApc, 3-Pal or 4-Pal,

Rs is Tyr, Ala, (D) Tyr , N- methyl Tyr, Trp, Tic, Bip, Dip, (1)Nal, (Z)Nal, 3.4,5-
TrifloroPhe or 2,3,4,5,6- Pentafluoro Phe,

Rg is Leu, Ala, (D)Levu or N-methyl Len,

Ry is Asn, Alaor (D)Asn,

RgisLeu, Ala, ()1eu or N-methyl Len,

Ry is Val, Ala, (D) Val or N-methyl Val,

Ryp is Thr, Ala or N-methyl Thr,

Raip is Arg, (D) Arg or N-methy! Arg,

Riz is Gin or Ala,

Rz is Arg, (D)Arg or N-methy! Arg, and

Rug is Tyr, (D) Tyr or N- methyl Tyr,

or a pharmacentically acceptable salt thereof.

2. The neuropeptide-2 receptor agonist according to claim 1, wherein X is Pga.
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11. A neuropeptide-2 receptor agonist according to any of claims 1 to 10,
selected from the group consisting of IK-Pga-RHYLNLVTRQRY, 15
Ac-IK-Pga -RHYLNLVTRQRY, IK-Pga -RHYLNLVTRARY, IK-Pga
WRENENINARQRY, IK-Pga -RHYLNLATRQRY, 1K-Pga PCT/EP2006/600161
-RHYLNLVTRQRY, 20 IK-Pga -RHVEALVTRQRY, IK-Pga
-RHYANLVTRQRY, IK-Pga -RHALNLVTRQRY, IK-Pga

5. RAYENENTRORY JICHOm AN IRORY 251 A Paln i .

, Ac-IA-Pga -RHYLNLVTRQRY, AK-Pga
-RHYLNLVTRQRY, IK-Pga -RHYLNLVTRQR(D)Y, IK-Pga

4, 'Rﬁlﬁéﬂll\é@g!%@épﬁgceﬁ%ﬂéggﬂﬁé&ﬂ LN TENRORYorel KPR (C-Co)
-RHYLNL(D)VTRQRY, 1K-Pqga -RHYLN(D)LVTRQRY, IK-Pga

alkyRM$EED)NLVTRQRY, WO 2006/077035 PCT/EP2006/000161 77
IK-Pga -RHY(D)LNLVTRQRY, IK-Pga -RH(D)YLNLVTRQRY, IK-Pga

_R(D)HYLNLVTRQRY, IK-Pga -(D)RHYLNLVTRQRY, 5 (D)K-Pga
5. -Rﬁ\ﬂ?ﬁﬁ?ﬁ?ﬂ‘%ﬁl@?@?@%ﬁ%ﬁ@ﬁiﬁm Y, IK-Pga
_RHYLNLVTRQR(N-methyl)Y, IK-Pga -RHYLNLVTRQ(N-methyl)RY,

Y-Ri-Ro-X-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-Tyr-NH; (1)

wherein:

X is a moiety selected from the group consisting of N-piperazin-1-yl-4(3H)-
quinozolinone-3-acetic acid (Pga), N-(5-O-carboxymethyl)-serotonin (Cms), 4-(2-
aminomethyl)-6-dibenzofuranpropanoic acid, 4-(1-piperidin-4-y})-butanoic acid and 4-(2-
aminoethyl)mlmcarbox'ymethyl pipérazine, | .

Y is H, a substifuted or unsubstituted alkyl, a substituted or unsubstituted lower alkyl, a
substituted or unsubstituted aryl, a substituted or unsubstituted alkoxy or a poly(ethylene}
glycol moiety,

Ry is e, Ala, (D) Ile, N-methyl le, Aib, 1-1Aic, 2-2 Aic, Ach or Acp, and

R, is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

or a pharmaceutically acceptable salt thereof.

6.  The neuropeptide-2 receptor agonist accord;in g to claim 5, wherein X is Pqa.

7. The neuropeptide-2 receptor agonist according to claim 5, wherein X is Crms.

8. A neuropeptide-2 receptor agonist of the formula (I0):
Y-Tle-Lys-X-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg-Tyr-NH, (IIT)

wherein:

X is selected from the group consisting of N-piperazin-1-yI-4(3H)-quinozolinone-3-acetic
acid (Pqa), N-(5-O-carboxymethyl)-serotonin {Cms), 4-(2-aminomethyl)-6-
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IK-Pga -RHYLNLVT(N-methyl)RQRY, 10 RC-Pga
-RHYLNLV(N-methy)TRQRY, IK-Pga -RHYLNL(N-methy)VTRQRY,
IK-Pga -RHYLN(N-methyl)LVTRQRY, IK-Pga
WRPPPENTAEhy)LNLVTRQRY, IK-Pga -RH(N-methyl)Y LNLRCTFEDRYS/0p&161
IK-Pga -R(N-methyl)HYLNLVTRQRY? IK-Pqa
dibgpeafiepyRMVICNENFRORPerN-rheihyimnPigacRidd NOTRORYYD)-1-

Cal@}h?;;ﬁ ):R48REYLNLVTRQRY, We-Pga -RHYLNLVTRQRY, 20
Ac-INle-Pga -RHYLNLVTRQRY, Ac-We-Pga -FHYLNLVTRQRY, IK-Pga

Y IRF s VREOR vosRs iy d AT R ROR Y uppiriiipgipwer alkyl, a

subEhYdaN VRGN 225 AGHNE A RENAMNLNT BREBIN DU Ny AR}
le-Pga -RHYLys(28)NLVAsp(32)RQRY (cyclo Lys-Asp), IK-Cms

eVRHIRITVTRORY, IKG-Cms -RHYLNLVTRQRY,

or Aphiiex€ommis-R ML ys6RE) NiMAsp682)RQRY (cyclo Lys-Asp), 30
Ac-Me-Pga -RHTicLNLVTRQRY, Ac-1Nle-Pqga -RHBipLNLVTRQRY,
Ac-INle-Pga -RHDIipLNLVTRQRY, Ac-INle-Pga -RH(1)NalLNLVTRQRY,

9. w d'R006i0HE08%: RCInpR2 Q06100 adaldiN BtActiNd 8; Rfjarein X is Pqa.
-RH(2)NaJLNLVTRQRY, Ac-ITle-Pga -RH(3.4,5 Trifluoro '
Phe)LNLVTRQRY, Ac-LNle-Pga -RH(2,3.4,5,6 Pentafluoro

10PhEYeNEMTRORY-2 eebioHRyst REbMoORpd)ith RILVERQRYis €ms.
Ac-LNle-Pga -R(3-Pal)YLNLVTRQRY,

11. A neuropeptide-2 receptor agonist according to any of claims 1 to 10, selected from

the group consisting of

IK-Pga -RHYILNLVTRQRY,

Ac-IK-Pga -RHYLNLVTRORY,

IK-Pga -RHYLNLVTRARY,

IK-Pga -RHYINLVARQRY,

IK-Pga -RHYILNLATRQRY,

IK-Pga -RHYLNAVTRQRY,

IK-Pga -RHYLALVTRQRY,

IK-Pga -RHYANLVTRQRY,

IK-Pga -RHALNLVTRQRY,

IK-Pga -RAYLNLVTRQRY,

IK-Pga -AHYLNLVTRQRY,

IA-Pga -RHYLNLVTRQRY,

Ac-TA-Pga -RHYLNLVTRQRY,

AK-Pga -RHYLNLVTRQRY,

IK-Pga -RHYENLVTRQR(D)Y,

IK-Pga -RHYLNLVIRQ(D)RY,

IK-Pqa -REYLNLVT(D)RQRY,

IK-Pga -RHYLNL(D)VTRQRY,

IK-Pga -RHYLN{D)LVITRQRY,

IK-Pga -RHYL{D)NLVTRQRY,
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Ac-LNle-Poa -R(4-Pal)YLNLV'IRQRY, Ac-INle-Poa -(3,4,5 Trifluro
Phe)HYLNLVTRQRY, Ac-INle-Pga -(2,3,4,5 ,6 Pentafluro
Phe)HYL.NLVTRQRY, Ac-Aib-I\Tle-Pqga-RI-I-='v TRQRT, 1o Acl-1
WaiNEIP -RHYLNTLVTRQRT, Acl-l-Aic-Nle-Pga -RHYRRA/KFERGRT161
Ac-2-2Aic-NTle-Pga -RHYLNTLVTRBRT, Ac-Ach-Nle-Pgqa-RHYLNLV

IR oo ¥ VAR NP WIB(EHE -RHYLNLVTRQRT, 15 H- INle-Pga

R-RAYRNRYTRQR¥HBES-10,000) INTle-Pga -RHYLNLVTRQRY, and
(PEG-30,000) LNIe-Pga -RHYLNLVTRQRY. 12. A neuropeptide-2

mr"@@ép?c@éﬁ%’z@? 'Hg to any of claims 1 to 11, selected from 20 the

TKgRu-qoyrstng oy tik<ige, -RIY..NZ.VTRQRY, Ac-IF,-Pga :
-RHYLN IK-Pga -R.HYLNLVTRQR(N-methyl)Y, IK-Pga -RE
TN %%%%@% 25 it 1e-Pga -RHYLNLVTRQRY, Ac-INie-Pga
(DIRHFENRYFRIRYITROE Y(PEG-30,000) LNle-Pga -RHYLNLVTRQRY. 79
13. PW@% NPOsiti comprising a compound according to
]Kalﬁ Pofcraims 1™ %%%]ﬁaegwggﬁsaceutically acceptable carrier and/or
IKaldpav8htYLHIGERpNndeigtioYding to any of claims 1 12 for use as
il raaﬁgﬁlf I@E’{? ub 5. Compounds according to any of claims
1%12 or use as ﬁel}laepgﬁt%:@%}ke substances for the treatment and/or
IKpPap hIaXistos didems sy WERAFe modulated by neuropeptide -2 receptor

KBRS VI &. JBg wperafgerppounds according to any of claims | - 12
for the Eregaration of medicaments for the therapeutic and/or prophylactic

Refes thsasded iichQFe modulated by neuropeptide -2 receptor
TKABQNIRIEY (N-methyJLNLVTRQRY,

IK-Pga -RH(N-methy) YENLVTRQRY,

IK-Pga -R(N-methyl)IYLNLVTRQRY,

IK-Pga -(N-methyDRHYLNLVIRQRY,

I(N-methyDK-Pga -RHYLNLVTRQRY,

(N-methyD)IK-Pqa -RHYLNLVTRQRY,

iNle-Pga -RHYLNLVTRQRY,

Ac-INle-Pga -RHYLNLVTRQRY,

Ac-INle-Pga -FHYLNLVTRQRY,

IK-Pga -RHWLNLVTRQRY,

IK-Pga -AHWLNLVTRQRY,

Ac-INIe-Pqa -RHYLNLVTRQR(D)Y,

Ac-INle-Pga -RHYLNLVTRQR(N-methyl) Y,

Ac-INle-Pga -RHYLys(28)NLVAsp(32)RQRY (cyclo Lys-Asp),
IK-Cms -RHYLNLVIRQRY,

IKG-Cms -RHYLNLVTRQRY,
Ac-INle-Cms-REHYLys(28)NLVAsp(32)RQRY (cyclo Lys-Asp),
Ac-INle-Pga -RHTicLNLVIRQRY,

Ac-INle-Pga -RHBipLNLVTRQRY,

Ac-INle-Pga -RHDipL NLVIRQRY,

Ac-INle-Pga -REH(DNallL NLVIRQRY,
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17. The use of compounds according to any of claims | - 12 for the
preparation of medicaments for the therapeutic and/or prophylactic
WORAMTTBHt of obesity. WO 2006/077035 PCT/EP2008(000t@%/ 04124
SEQUENCE LISTING <110> F HOFMANN-LA ROCHE AG 5 <120>
Ac-INREGROBERRDEYZRECEPTOR (Y-2R) AGONISTS AND USES

Ac-INEHEREQFE 413022849110 ¥T2QR ©0/644,840 <141> 2005-01-18 <160>
Acumﬂ%gpg# _ﬁ%gpﬂ%%tg&%y&g.ﬁe %@fﬂb 12 <212> PRT 20 <213>
Artificial Séquel

équence <220> <Z23> Description of Artificial Sequence:
Ac-INBREhEHE NI 257 <PP0R £223> C-term amidated <400> 1 30 Arg His
Ac-INByPdzeR(ASH eVarRPRArg Gln Arg Tyr 1510 <210> 2 35 <211> 12

Ac NS> H BRI AL S Atlicial Sequence <220> WO 2006/077035
Ac TN Bl 4 S e POSHYLNLVTRQRY,
Ac-TNle-Pga ~(2,3,4,5 ,6 Pentafluro Phe)HlYINLVIRQRY,
Ac-Aib-Nie-Poa-REYILNLVIRORT,

Aci-1-Ale-Nle-Pga -REYLNLVIRORT,
Acl-1-Alc-Nie-Pga -RHYILNLVITRORT,
Ac-2-2Aic-Nle-Pga -REYLNLVTRORT,
Ac-Ach-Nle-Paa-REEYLNLVIRQRT,

Ac-Acp-Nle-Pga -REYINLVIRQRT,

H- INle-Pga -REYLNLVIRGRY,

{PEG-10,000) INle-Pga -REYLNLVIRQRY, and
(PEG-30,000) INle-Pga -REYLNLVTRQRY.

12. - A neuropeptide-2 receptor agonist according to any of claims 1 to 11, selected from
the group consisting of

IK-Pga -REYLNLVTRORY,

Ac-TK-Pga -REYILNLVIRQRY,

IK-Pqa -REYINLVIRQRN-methyl) Y,

TK-Pga -REYLNLVTIRON-methylRY,

INle-Pga -REYLNLVTRQRY,

Ac-INle-Pga -REYLNLVIRQRY, and

(PEG-30,000) INle-Pga -REIYLNLVTRQRY.



2124 <223> Description of Artificial Sequence: Synthetic peptide <220>
5 <223> C-term amidated <400> 2 Arg His Tyr Leu Asia Leu Val Thr Arg
GIn Arg Tyr 1510 10<210> 3 <211> 36 <212> PRT 15 <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic
peptide 20 <220> <223> C-term amidated <400> 3 25 Tyr Pro lle Lys
Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu15 10 15 Leu Asn Arg
Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val 30 Thr 20 25 30 Arg

< >4 < > < >
13.G|n ﬁ{%%regt?ca ?om%&s?tioés co%m:.lf):;l'isirﬁgéla coznﬂil'pzcmnﬁd) gcTcording toany of claims 1 - 12

and a pharmaceutically acceptabie carrier and/or adjuvant.
14, Compounds according to any of claims 1 - 12 for use as therapettic active substances.
15. Compounds according to any of claims 1 - 12 for use as therapeutic active substances for

the treatment and/or prophylaxis of diseases which are modulated by neuropeptide -2 receptor

agonists.



WO 2006/077035 PCT/EP2006/000161 3/24 <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic 5 peptide
<220> <223> C-term amidated <400> 4 10 lle Lys Pro Glu Ala Pro Gly
Glu Asp Ala Ser Pro Glu Glu Leu Asn 1510 15 15 Arg Tyr Tyr Ala Ser
Leu Arg His Tyr Leu Asn Leu Val TtﬁOArg GIn 20 25 30 Arg Tyr 20 <210>
5 <211>12 25<212> PRT <213> Artificial Sequence <220> <223>

16. De%ﬁ@&%@@éﬁg&ﬁlﬁi@é @@ﬂ&ﬁ%@@?aﬁ%@%ﬂ% BOipeptige s %oﬁ%?3>
(i term a 35 <400> 5 Arg) His '%SLeu Asg euVal T gn 210 ed
me ?@“ﬂ}}ﬁ eﬁ%%‘?%@ BEYREsI5Y8) %‘T%‘Iﬂ“ arc Inodulate

by neuropeptide -2 leceptor agonists.

17. The use of compounds according to any of claims 1 - 12 for the preparation of

medicaments for the therapeutic and/or prophylactic treatment of obesity.
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<210> 6 <211> 12 <212> PRT <213> Atrtificial Sequence 5 <220>

<223> Description of Artificial Sequence: Synthetic peptide 10 <220>
<223> C-term amidated <400> 6 Arg His Tyr Leu Asn Leu Val Thr Arg
wWiaosyTyrs 151 5 10, <210>7 <211> 12 20 <212> PRT #218rAetificiat1
Sequence <220> <223> Descriptidfof Artificial Sequence: Synthetic 25

pepii

3, F2eByC-term amidated 30 <400> 7 Arg His Tyr Leu Asn

Leu Val Ala Arg GIn Arg Tyr 1510 35<210>8<211> 12 <212> PRT
<213> Artificial Sequence WO 2006/077035 PCT/EP2006/000161 5/24

<25p0>

<120>

<130>

<140>
<lél>

<160>
<170>
<210>
<21l1l>
<212>
<Z13>
<2Z20>
<223>
<220>

<223>

<400>

F. HOFMANN-LA ROCHE AG

NBURCFEPTIDE-2 RECEPTOR (Y~ZR) AGONIETS AND USES
THEREOF

22849

60/644,840
2005-01-18

42

PatentIn Ver. 3.3

1

1z

PRT

Artificial Seguence
Description of Artificial Sequence: Synthetic
peptide

C-term amidated

1

Arg His Tyr Leu Asn Leu Val Thr Arg Gln arg Tyr

1

<210>
<211>
<212>
<213>

<220>

5 10

2

12

PRT

Artificial Sequence
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<223> Description of Artificial Sequence: Synthetic peptide 5 <220>

<223> C-term amidated <400> 8 Arg His Tyr Leu Asn Leu Ala Thr Arg

GInArg Tyr 101510 <210>9<211>12 15 <212> PRT <213> Attificial

VWEEHOEATE3%<220> <223> Description of Artificial Sequence PS{ERzIGe/08E 61

peptide <220> <223> C-term amidééd 25 <400> 9 Arg His Tyr Leu Asn

Ala Ve T by g-GiArh Ty el B30 821040234 > Bt PRT

<213> Artgi%@lsfguence 35 <220> <223> Description of Artificial
y

Sequence: Synthetic peptide <220> WO 2006/077035

PCT/EP2006/000161 6/24 <223> C-term amidated <400> 10 Arg His Tyr

Let?&l&Leu Val Thr Arg Gin Arg Tyr
<223> C-term amidated

<400> 2

Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr

1 5 _ 10

<230> 3

<211> 36

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence:
peptide

<220>

<223> C-term amidated

<£00> 3
Tyr Pro Ile Lys Pro Glu Ala Pro Gly Glu Agp Ala Ber Pro Glu
Giu

1 5 10

Leu Asn Arg Tyr Tyvr Ala Ser Leu Arg His Tyr Leu Asn Leu Val

Thr
20 25

Arg Gln Arg Tvr
35

<21i0> 4
<211> 34
<212> PRT

Syvnthetic

30



51510 <210>11<211>12 10 <212> PRT <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic 15 peptide
<220> <223> C-term amidated 20 <400> 11 Arg His Tyr Ala Asn Leu Val
Whr@sGIBSArg Tyr 1510 25<210> 12 <211> 12 <212> RATErRD4F000161
Artificial Sequence 30 <220> <223¥*bescription of Artificial Sequence:
Synthetic peplide 220> 38.5423> C-term amidated <400> 12. Arg His
Ala Leu Asn Leu Val Thr Arg GIn Arg Tyr 15 10 WO 2006/077035
PCTIEP2006/000161 7/24 <210> 13 <211>12 5<212> PRT <213>
Artiffd&Psequence <220>
<223> Description of Artificial Seguence: Synthetic

5 ' peptide

<220>

<223> C-term amidated

0 <400> 4

Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala Ser Pro Glu Glu Leu
Asn
1 5 10 15

15 Arg Tyr Tyr Ala Ser Leu Arg His Tyr Leu Asn Leu Val Thr Arg
Gln
20 25 30

Arg Tyr
20

<210> 5
<211> 12
25 <212> PRT
<213} Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
30 peptide

<220>
<223> C-term amidated

35 <400> B
Arg Hig Tyr Leu Asn Leu Val Thr Arg Gln Arg Tvr
1 5 10



<223> Description of Artificial Sequence: Synthetic 10 peptide <220>
<223> C-term amidated 15 <400> 13 Arg Ala Tyr Leu Asn Leu Val Thr
Arg Gin Arg Tyr 1510 20 <210> 14 <211> 12 <212> PRT <213>

waArtdsarsEquence 25 <220> <223> Description of ArtificiabSegesnesss1s:

10

15

20

25

30

35

Synthetic peptide <220> 30 <223%2¢-term amidated <400> 14 Ala His
TysdesbAsn Leu Val Thr Arg GIn Arg Tyr 1510 35<210> 15 <211> 12
<212 PRI, WO 2006/077035 PCT/EP2006/000161 8/24 <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic 5
pe&r’a%&%; <221> MOD_RES <222> (12)

<213> Artificial Beguence

<Z220>
<223>» Degceription of Artificial Seguence: Synthetic

peptide

<Z20>

<223} C~term amidated

<400> 6
Arg His Tyr Leu Asn Leu Val Thr Arg Ala Arg Tyr
1 5 10.

<210> 7

<2il> 12

<212> PRT

<Z13> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<220>
<223> C-term amidated

<4&00> 7
Arg His Tvr Leu Ast Leu Val Ala Arg Gln Arg Tyr
i 5 10

<210> 8

<21il> 12

<212> PRT

<213> Artificial Sequence



10 <223> (NMe)Tyr <220> <223> C-term amidated 15 <400> 15 Arg His
Tyr Leu Asn Leu Val Thr Arg Gin Arg Tyr 1510 20<210> 16 <211> 12
<212> PRT <213> Artificial Sequence 25 <220> <223> Description of

wanisiatBeEquence: Synthetic peptide <220> 30 <221> ME@CX/RE®6/600161

10

15

20

25

30

35

<222> (11) <223> (NMe)Arg <2283435 <223> C-term amidated <400>
l&2Axg:His Tyr Leu Asn Leu Val Thr Arg GIn Arg Tyr 15 10 WO

2006/077035 ROT(ER2008/00016% 924 <2103 4752115 12,5 5212>

PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequencé’BYnthdtic 10 peptide <220>

<220> _
{223> C-term amidated

<400> 8
Arg His Tyr Leu Asn Leu Ala Thr Arg Gln Arg Tvr
1 5 10

<210> 9

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

€220>
' <223> C-term amidated

<400> 9
Arg His Tyr Leu Asn Ala Val Thr Arg Gln Arg Tvr
1 5 10

<210> 10

<211> 12

<212> PRT :

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>
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<221> MOD_RES <222> (9) 15 <223> (NMe)Arg <220> <223> C-term
amidated 20 <400> 17 Arg His Tyr Len. Asn Leu Val Thr Arg GIn Arg Tyr
1510 25<210> 18 <211> 12 <212> PRT <213> Atrtificial Sequence 30
W 2@/9283> Description of Artificial Sequence: Synthetic pepiRiecs2Bere1
35 <221> MOD_RES <222> (8) <%28> (NMe)Thr <220> WO
200643~/ 035-BRCTIER2064200161 10124 <223> C-term amidated
<400> 18 Arg His Tyr Leu Asn Leu Val Thr Arg GIn Arg Tyr 51510
<210> 19 <211> 12 10 <212> PRT <213> Artificial Sequence <220>
<2§§9~%’e§@ription of Artificial Sequence: Synthetic

Arg His Tyvr Leu Ala Leu Val Thr Arg Gln Arg Tvr

i

<210>
<211>
<212>
<Z213>

<220>
<223>
<220>

<Z23>

<400>

5 10

11
12
PRT

Artificial Sscuence

Description of Artificial Seguence: Synthetic
peptide

C-term amidated

11

Arg His Tyr Ala Asn Leu Val Thr Arg Gin Arg Tyr

1

<210>
<211>
<212>
<213>

<220>
<223
<220>

<223>

<400>

5 10

12

12

PRT 7
Artificial Seguence -

Description of Artificial Seguence: Synthetic
peptide

C-term amidated

12

Brg Hig Ala Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

5 10



15 peptide <220> <221> MOD_RES <222> (7) 20 <223> (NMe)Val
<220> <223> C-term amidated 25 <400> 19 Arg His Tyr Leu Asn Leu Val
Thr Arg GIn Arg Tyr 1510 30 <210> 20 <211> 12 <212> PRT <213>

wa pfigiar®equence 35 <220> <223> Description of ArtificiziC®asaarmmes1s1

10

13

20

25

30

35

Synthetic peptide <220> WO 20087477035 PCT/EP20061000161 11/24
<221> MOD RES <222> (6) <223> (NMe)Leu 5 <220> <223> C-term
amidated <400> 20 Arg His Tyr Leu Asn Leu Val Thr Arg Gin Arg Tyr 10
1<52 %%)><:2L%0> 21 <211> 12 15 <212> PRT <213> Artificial Sequence

<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<Z23> Description of Artificial Sequence: Syntheatic
peptida

<220>
<223> C-term amidated

<400> 13
Arg Ala Tyr Leu Asn Leu Val Thr 2rg Gln Arg Tyr
1 5 10

<210> 14

<211> 12

<212> PRT

<213> Artificial Seguence

<3220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<223> C-term amidated

<£00> 14

Ala His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr
1. 5 10

<210> 15

<211> 12

<212> PRT



<220> <223> Description of Artificial Sequence: Synthetic 20 peptide
<220> <221> MOD_RES <222> (4) 25 <223> (NMe)Leu <220> <223>
C-term amidated 30 <400> 21 Arg His Tyr Leu Asn Leu Val Thr Arg Gin

WAFgole/0 7% 10 35 <210> 22 <211> 12 <212> PRT <213> ¥Aatifieizioc/o00i61

10

15

20

25

30

35

Sequence WO 2006/077035 PCTIB®2006/000161 12/24 <220> <223>

Dgsé:{ii);i%rqjﬁr}_iggigiSgg%ggﬁgéSynthetic peptide 5 <220> <221>
MOD_RES <222> (3) <223> (NMe)Tyr 10 <220> <223> C-term

amidated <400> 22 Arg His Tyr Leu Asn Leu Val Thr Arg GIn Arg Tyr 15
1 5290%210> 23 <211> 12

<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<Z221> MOD_RES
<222> (12}
<223> (NMe)Tyr

<220>
<223> C-term amidated

<400> 15
Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr
1 5 10

<210> 16
<211> 12
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<2Z21> MOD_RES
«<222> (11}
<223> {(NMe)Arg

<220>
<223> C~term amidated

<400> 16
Arg Hig Tvr Leu Asn Leu Val Thr Arg Gln Arg Tyr
1 5 10



20 <212> PRT <213> Atrtificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic 25 peptide <220> <221> MOD_RES
<222> (2) 30 <223> (NMe)His <220> <223> C-term amidated 35 <400>
wa3esgHissTyr Leu Asn Leu Val Thr Arg GIn Arg Tyr 1 5 180&€p2066/606161
2006/077035 PCT/EP2006/00016%24.3/24 <210> 24 <211> 12 <212>
PRT <213> Artificial Sequence 5 <220> <223> Description of Artificial
Sequence: Synthetic peptide 10 <220> <221> MOD_RES <222> (1)
<223> (NMe)Arg 15 <220> 4223> C-term amidated <400> 24 Arg His
TyEE8u Ash Leu Val Thr Arg Gin Arg Tyr
<21l> 12

5 <21iZ> PRT
<213> Artificial Sequence

<220>
<223> Description of artificial Sequence: Synthetic

i0 _ peptide

<220>
<Z21> MQD_RES
<2Z2> (9}

15 <223> (NMe)Arg

<220>

<Z23> C-term amidated

20 <400> 17
Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tvr
1 3 10

25 <21C> 18
<21l> 12
<212> PRT 7
<213> Artificial Sequence

30 <220> .
<223> Description of Artificial Sequence: Synthetic
peptide
<220>
33 <221> MOD_RES
<222> (B)

<223> (NMe)Thr

<220>



201510 <210>25<211> 12 25 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic 30 peptide
<220> <223> C-term amidated 35 <400> 25 Phe His Tyr Lou Asn Lou

waalosdw7aegs GIn Arg Tyr 1 5 10 WO 2006/077035 PCTIEP2@06#008%640161

10

15

20

25

30

as

14124 <210> 26 <211> 12 <212398RT <213> Artificial Sequence 5

<220> <223> Description ok Artificial Sequence: Synthetic peptide 10
<220> <223> C-term amidated <400> 26 Arg His Trp Leu Asn Leu Val

Thr Arg GIn Arg Tyr 151510 <210> 27 <211> 12 20 <212> PRT <213>
Arfifigigt Seguence

Arg His Tvyr Leu Asrn Leu Val Thr Arg Gin Arg Tyvr
1 5 10

<210> 19

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<220>

<221> MOD_RES
<Z222> {7)
<223> (MMe)Val

<220>
<223> C-term amidated

<400> 19
ATg His Tyr Leu Asn Leu Val Thr Arg Gin Arg Tyr
1 5 10

<210> 20

<211> 12

<212> PRT .
<213> Artificial Seguence

<220>
<223> Description of Artificial Secuence: Synthetic
peptide

<220>



<220> <223> Description of Artificial Sequence: Synthetic 25 peptide
<220> <223> C-term amidated 30 <400> 27 Ala His Trp Leu Asn Leu
Val Thr Arg GIn Arg Tyr 1510 35<210> 28 <211> 12 <212> PRT

We2m8s7ANicial Sequence WO 2006/077035 PCT/EP 2006800 6H 8R4

5

10

15

20

25

30

33

<220> <223> Description of Artifitlé*Sequence: Synthetic peptide 5
<22@f><3@ > fayelo bridge between residues 4 and 8 <220> <223>
ated 10 <400> 28 Arg His Tyr Lys Asn Leu Val Asp Arg GIn

r 1 10 15<210> 29 <211> 8 <212> PRT <213> Artificial
S %1 ﬁcé@@ I85>

<220>

<223> C-term amidated

<400> 20
Arg His Tvr Leu Asn Leu Val Thr Arg Gln Arg Tvr
1 5 10

<210> 21

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MOD_RES
<222> (4)
<223> (NMe)Leu

<220>
<223> C-term amidated

<4£00> 21
Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr
1 5 10

<210> 22

<21l> 12

<212> PRT

<213> Artificial Sequence



10

15

20

25

30

35

<223> Description of Artificial Sequence: Synthetic peptide 25 <220>
<221> MOD RES <222> (1) <223> Asn(Trt) 30 <220> <221>
MOD_RES <222> (4) <223> Asp(2Pip) 35 <220> <221> MOD_RES

VW 205/(BP3&223> Arg(Pmc) WO 2006/077035 PCT/EP2008100DBEgD6/000161
16/24 <220> <221> MOD_RES <#%> (6) <223> GIn(Trt) 5 <220>
<2gétgd\,(|OD RES <222> (7) <223> Arg(Pmc) 10 <220> <221> MOD

z%%z%éésllééfgth%Qﬁ%Ek§£E§§90 ence: Synthetic

<220>
<Z221>
<222

<Z23>

<220>
<Z223>

<400>

peptide

MOD_RES
{3)
(NMe) Tyr

C-term amidated

22

Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<Z223>

<4 00>

5 10

23

12

PRT

artificial Seguence

Description of Artificial Seguence: Synthetic
peptide

MOD_RES
(2)
(NMe)His

C-term amidated

23

Arg His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

5 10



10

20

25

30

35

Asn Leu Val Asp Arg GIn Arg Tyr 15 20 <210> 30 <211>12 <212>
PRT <213> Atrtificial Sequence 25 <220> <223> Description of Artificial
Sequence: Synthetic peptide 30 <220> <221> MOD_RES <222> (1)
WaPBHIAHP Mc) 35 <220> <221> MOD_RES <222> (2) ROPEBRP{GHH!
WO 2006/077035 PCT/EP2006/088361 17/24 <220> <221> MOD_RES
<222%43)z £223> Tyr(OBut) 5<220> <221> MOD RES <222> (5)
<2%:’1>1£\SE§TN) 10 <220>

<212>
<213>

<2205
<223>

<2205
<2Z21>
<222>
<223>

<22Q>
<223

<400>

PRT

Artificial Seguesnce

Description of Artificial Seguence: Synthetic

peptide

MOD_RES

(1)

(Me) Arg
C-term amidated

24

Arg His Tyr Leu Asn Leu Val Thr Arg @ln Arg Tyr

1

<210>
<2311>
<Z1Z>
<213>

220>

<223>

<220>

<223>

<4AG0>

5 10

25

12

PRT

Artificial Seguence

Description of Artificial Segquence: Synthetic
peptide '

C-term amidated

25

Phe His Tyr Leu Asn Leu Val Thr arg Glo Arg Tyr

3

5 10



1o

13

20

30

35

<221> MOD_RES <222> (9) <223> Arg(Pmc) 15 <220> <221>
MOD_RES <222> (10) <223> GIn(Trt) 20 <220> <221> MOD_RES
<222> (11) <223> Arg(Pmc) 25 <220> <221> MOD_RES <222> (12)
WO 2B/ BuUt) 30 <400> 30 Arg His Tyr Lys Asn Leu VaPASERAG@M161
Arg Tyr 1510 35<210>31 <211¥%2 <212> PRT <213> Artificial
Segpiense WO 2006/077035 PCTIEP2006/000161 18/24 <220> <223>
Deégiiggorlﬁ)f Artificial Sequence: Synthetic peptide

<212>
<Z13>

<220>
<22Z3>
<Z220>

<223>

<400>

PRT

Artificial Seguence

Degscription of artificial Sequence: Synthetic
peptids

C~-term amidated

26

Arg His Trp Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

<210>
<Z2Lll>
<212>
<213>

<220>
<Z223>

<220>

<223>

<400>

5 10

27
12
PRT

Artificial Sequence

Description of Artificial Secuence: Synthetic
peptide

C—-term amidaﬁed

27

Alé His Trp Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

<210>
<211=
<212>
<213>

5 10

28

12

PRT

Artificial Sequence



10

15

20

30

35

5<220> <221> MOD_RES <222> (3) <223> Tic 10 <226> <223>
C-term amidated <400> 31 15 Arg His Xaa Leu Asn Leu Val Thr Arg GIn

Arg Tyr

1510 <210> 32 20<211> 12 <212> PRT <213> Atrtificial

W8 aBde®5<220> 25 <223> Description of Artificial SequeBEE/BEypfit{eids1
peptide <220> <221> MOD_RES 36 <2225 (3) <223> Bip <220> <223>
Cegmr-amidated 35 <400> 32 Arg His Xaa Leu Asn Leu Val Thr Arg Gin

ALgJYL
<1151

<220>
<Z223>

<220>
<223>

<40d>

Z%QS%%’%% 006/Q7 4033 AGFEPZQ061000161 13174 £210> 33

peptide

Cycle bridge between residues 4 and 8

C~term amidated

28

Arg His Tyr Lys Asn Lew Val Asp Arg Gin Arg Tyr

1

<210>
<21i>
<212>
<Z13>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

] 10

29
8
PRT

Artificial Sequence

Description of Artificial Seguence: Synthetic
pe@tide

MOD_RES

(1}
Asn (Tt}

MOD_RES
(4}
Asp {2Pip)

MOD_RES
{5}
Arg {Pmc)



WA SP{E"XEA Leu Asr} Leu Val Thr A

10

15

20

25

30

35

<212> PRT 5 <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide 10 <220> <221> MOD_RES
<222> (3) <223> Dip 15 <220> <223> C-term amidated <400> 33 20

19, GIn Arg Tyr 15 10 RSTEE280598161

<211> 12 <212> PRT <213> Artifidial Sequence <220> 30 <223>
Description of Artificial Sequence: Synthetic peptide <220> <221>
MOD, RES~35,5422> (3) <223> (1)Nal <220> <223> C-term amidated
W92%89,6 967)7035 PCT/EP2006/000161 20/24 <400> 34

<Z223>

<220>
<221>
<222>
<Z223>

<220>
<221>
<222>
<223>

<4OQ>

Gln{Trt)

MOD_RES
{7
Arg{Pmac)

MOD_RES
(8}
Tyr (OBut)

29

Asn Lew Val Asp Arg Gln Arg Tvr

1

<210>
<21i>
<Z1l2>
<213>

' <220>
<223>

<220>
<Z2Z1i>
<222>
<223>

<220>
<221>
<222>
<223>

5

30

12

PR'T

Ariificial Sequence

Deseription of Artificial Seguence: Synthetic
peptide

MOD_RES
(1}
Arg (Pmc)

MO} _RES
{2)
His {Trt)



10

20

25

30

35

Arg His Xaa Leu Asn Leu Val Thr Arg Gin Arg Tyr 1510 5<210> 35
<211> 12 <212> PRT 10 <213> Artificial Sequence <220> <223>
Descri)otion of Artificial Sequence: Synthetic peptide 15 <220> <221>

A VC/vil

RERS <222> (3) <223> (Z)Ni)

20 <220> <223> C-tBfHEHIbeAR 61

2

<400> 35 25 Arg His Xaa Leu Asn Leu Val Thr Arg GIn Arg Tyr 15 10
<2HPps36 30 <211> 12 <212> PRT <213> Artificial Sequence <220> 35

<223> Deg

GHPHOR of Artificial Sequence: Synthetic peptide <220> <221>

MOD_ RES WO 2006/077035 PCT/EP2006/000161 21/24

<272>
<223>

<220>
<221
<222>
<X223>

<220>
<421>
<222>
<223>

<220>
<Zal>
<222>
<223>

<220>
<221>
<222>
<Z223>

<220>
<221>
<222
<223>

<400>

(3)
Tyvr (OBut)

MOD_RES
(5)
Agn (Trit)

MOD_RES
(9}
Arg (Pmc)

MOD _RES
{1G)
Gln (Trt)

MOD_RES
(1)
Axg (Pmc)

MOD_RES
(12}
Tyr (OBut)

30

Arg His Tyr Lys Asn Leu Val Asp Arg Gln Arg Tyr

1

<210>
<Zil>
<212>
<213>

5 10

31

12

PRT

artificial Seguence



<222> (3) <223> (3,4,5 Trifluoro Phe) <220> 5 <223> C-term amidated
<400> 36 Arg His Xaa Leu Asn Leu Val Thr Arg Gin Arg Tyr 1510 10
<210> 37 <211>12 <212> PRT 15 <213> Artificial Sequence <220>

w&%gwgﬁription of Artificial Sequence: Synthetic peptidé’ CHIEIRy00161

11y

15

20

25

30

35

<221> MOD_RES <222> (3) <223> (2,3,4,5,6 Pentafluoro Phe) 25
<220> <223> C-term amidated <400> 37 30 Arg His Xaa Leu Asn Leu
ValJ4-Arg GIn Arg Tyr 1510 <210> 38 35 <211> 12 <212> PRT
<2<]2’3> Artficial Se%uence < Ogi\él.o 2006/077035 E:CTéBI;IFl’g}QggJJR(:)OOl61

23> Description of i1Cl&a equenc

peptide

%22G>

<221> MOD_RES
<222> (3}
<223> Tic

<220>

<223> C-term amidated

<400> 31
Arg His Xaa Leu Asn Leu Val Thr Arg Gln Arg Tvyr
1 5 10

<210> 32

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<220>

<221> MOD_RES
<222> {3)
<223> Bip

<220>
<223> C-term amidated

<400> 32
Arg Hisg Xaa Leu Asn Leu Val Thr Arg Gln Arg Tyr
1 ' 5 10



22/24 <223> Description of Artificial Sequence: Synthetic peptide <220>
5<221> MOD_RES <222> (2) <223> (4-McOApc) <220> 10 <223>
C-term amidated <400> 38 Arg Xaa Tyr Leu Asn Leu Val Thr Arg Gin Arg

WRAPETIES is <210> 39 <211> 12, <212> PRT 20 <213> RAf{ER#061000161

Sequence <220> <223> Description of Artificial Sequence: Synthetic
peptide 25 <220> <221> MOD RES <222> (2) <223> (3-Pal) 30 <220>

. <223»C-teym amidated <400> 39 35 Arg Xaa Tyr Leu Asn Leu Val Thr

10

15

20

25

36

35

Arg,GIn Arg Tyr 1510 <210> 40
<212> PRT

<213> rificial Beguence

<22Q>
<223> Descriptiocn of Artificial Seguence: Synthetic
peptide

<2205

<221> MOD_RES
<2225 (3)
<223> Dip

{220>
<223> C-term amidated

<400> 33
Arg His Xaa Leu Asn Leu Val Thr Arg Gln Arg Tyr
1 5 10

<210> 34

<21l> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Degcription of Artificial Seguence: Synthetic
peptide '

<220>

<221> MOD_RES
<222> (3)
<223> [(1)Nal

<220>
<223> C-term émi&ated



WO 2006/077035 PCTIEP2006/000161 23/24 <211> 12 <212> PRT
<213> Artificial Sequence 5 <220> <223> Description of Artificial
Sequence: Synthetic peptide <220> 10 <221> MOD_RES <222> (2)

WOHRH(HIBY)) <220> 15 <223> Cfeym amidated <400> ABFEERES /R0 61

i0

15

20

25

36

35

Leu Asn Leu Val Thr Arg GIn Arg 12yr 1510 20<210> 41 <211>12
<212> PRT 25 <213> Artificial Sequence <220> <223> Description of
Argfigigd Seguence: Synthetic peptide 30 <220> <221> MOD_RES

<3227 )3 (24 9.10MWare Bhe) 3R-<2297c1n arg Tvr
1

5 i0

<210> 35

<2i1> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<220>

<221> MOD_RES
<222> ({3)
<223> (2)Nal

<22D>‘
<223> C~term amidated

<400> 35
Arg His Xaa Leu Asn Leu Val Thr Arg Gln Arg Tvr
1 _ ‘ 5 10

<2106> 36

<Z21l> 12

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>
<Z2Z1> MOD_RES



<223> C-term amidated <400> 41 WO 2006/077035
PCT/EP2006/000161 24/24 Xaa His Tyr Leu Asn Leu Val Thr Arg Gin Arg
Tyr 1510 5<210>42<211> 12 <212> PRT <213> Artificial Sequence
WQa00e/%1433223> Description of Artificial Sequence: SynthetfcT/BBHI§E00161
<220> 15 <221> MOD_RES <27%%3%1) <223> (2,3,4,5,6 Pentafluoro
PHE) 22233 20 <223> C-term amidated <400> 42 Xaa His Tyr Leu Asn

LewMal Th Arg:Gin-Arg Ty o1 prlG 25

<220>
3 <223> C~term amidated

<400> 36
Arg'HiS Xas Leu Asn Leu val Thr Arg Gin Arg Tvyr
1 5 10
10

<210> 37
<2ii> 12
<212> PRT

15 <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetlic
peptide
20
<220>
<Z221> MOD_ RES
<222> (3)
<223»> (2,3,4,5,6 Pentafluoro Phe)
25
<220>

<Z223> C-term amidated

<400> 37
30 Arg His Xaa Leu Asn Leu Val Thr Arg Gln Arg Tyvr
L 5 10

<210> 3B
35 <Z13i> 12
<212> PRT

<2i3> Artificial Seguence

<220>



10

15

20

25

30

35

WO 2006/677035 PCEEP2006/600161

<223>

<220>
<221>
<222>
<223>

<220>
<223>

<&00>

22124

Description of Artificial Seguence: Synthetic
peptide

MOD RES
(2}
{4-M=0hApc)

C-term amidated

38

Arg Xaa Tyr Leu Asﬁ Leu Val Thr Arg Giln Arg Tyr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<Z223>

<220>
<223>

<400>

5 10

38

12

PRT

Artificial Seguence

Description of Artificial Seguence: Synthetic
peptide

MOD_RES
(2}
{(3~Pral)

C-term amidated

35

Arg Xaa Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

<z210>

5 10

40



W3O 2006/077035 PCT/EPZ006/000161

10

15

20

25

30

© 33

23/24

<211l> 12
<Z212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic

peptids

<220>

<221> MOD_RES
<222> {2)
<223> (4-Pal)

<220>
<223> C-term amidated

<400> 40 ‘
Arg Xaa Tyr Leu Asn Leu Val Thr 2arg Gln Arg Tyr
1 5 10

<210> 41

«<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<220>

<221> MOD_RES

<222> (1)

<223> (3,4,5 Trifluoroc Phe)

<220>
<223> C-term amidated

<400> 41



10

15

20

25

W 2006/077035 PCEMEP2606/000161

24/24

Xaa His Tyr Leu Asﬁ Leu Val Thr Arg Gla Arg Tvr

L

<210
<211>
<21lZ>
<213

<220>
<223>

<220>
<Z221>
<222>
<223>

<220>
<223>

<400>

5 10

42
PRT

Artificial Seguence

Description of Artificial Seguence: Synthetic
peptide

MOD_RES
(1)
(2,3,4,5,6 Pentafluoro Phe)

C~term amidated

42

Xaa His Tyr Leu Asn Leu Val Thr Arg Gln Arg Tyr

1

5 10



