WO 2007/065808 PCT/EP2006/068924 NEUROPEPTIDE-2
RECEPTOR-AGONISTS The invention relates to truncated analogs of

WPNY7863808T he analogs are agonists of neuropeptide-2 receptorand@ifissoz4
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useful for the treatment of metabolic diseases and disorders, such as, for
example, obesity, type 2 diabetes, metabolic syndrome, insulin- resistance
and dyslipidemia. The neuropeptide-2 receptor agonist of the present
invention 5 are of formula () Y' |

Y-R'-Rz-X-R3-R4-REERRBPERTRER RBHRHRIARMM (1), 10
wherein: X is 4-0xo0-6-(I-piperazinyl)-3(4H)-quinazoline-acetic acid (Pqa),
Y is H, an acyl moiety, a substituted or unsubstituted alkyl, a substituted or

TRsuRstisgdelpuEb kil Asubsitdes erepsubstiited.aryl, ﬁ%&gﬂ%@%@

or unsubstituted heteroaryl, a 15 substituted or unsubstituted al
HORRRIRGENR FefisRer mtiene PED! fgdke PeanaBobBAaPHG disR®samd

.B’ [ t ) | maiety, IS EG, . ..
Rl R B DU o T, e s, i
resiptncz-aofidyshisioniachhe2@Reistids- Alac¢Biok pgohiMelf/detesemt invention
éll.eygf%lygmﬁg:ig? Arg, Ala, (D)Arg, N-methyl Arg, Phe, 3,4,5- Trifluoro Phe
or 2,3,4,5,6- Pentafluoro Phe, R4 is His, Ala, (D)His, N-methyl His,
4-MeOApc, 3-Pal or 4-Pal, R5 is Tyr, Ala, (D) Tyr, N- methyl Tyr, TIT, Tic,
Bip, Dip, ()Nal, (2)Nal, 3,4,5- 25 TrifluroPhe or 2,3,4,5,6- Pentafluoro
Phe, R6 is Leu, Ala, (D)Leu or N-methyl Leu, R7 is Asn, Ala or (D)Asn,

R8i u Qr is Val, Ala, ( al or N-methyl Val,_30 RIO is Thr,
Ala or 1 _%&-hgy%ﬁ%&—ﬁ?mgf&ﬁ?y\ém- I!\'IRIZ"}EIB“RM‘IIVI'?IZ (1),

whereln:
X is 4-o0x0-6-(1-piperazinyl)-3(4H)-quinazoline-acetic acid (Pqa),
Y is H, an acyl moiety, a substituted or unsubstituted alkyl, a substituted or unsubstituted

lower alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted heteroaryl, a

- substituted or unsubstituted alkoxy, a poly(ethylene) glycol moiety, PEG,-SSA, PEG.,-B-

SBA, PEG,-SPA or PEG.-BTC,

Y'is H, a poly(ethylene) glycol moiety, PEG,-SSA, PEG,,-8-SBA, PEG,-SPA or PEG,,-
BTC,

R, is Ile, Ala, (D) Ile, N-methyl Ile, Aib, 1-1Aic, 2-2 Aic, Ach or Acp,

R, 1s Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

Rs 1s Arg, Ala, (D)Arg, N-methyl Arg, Phe, 3,4,5- Trifluoro Phe or 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 18 Leu, Ala, (D)Leu or N-methyl Leu,

Ry is Asn, Ala or (D)Asn,

Ry 1s Leu or Trp,

Ry is Val, Ala, (D) Val or N-methyl Val,

Ryg is Thr, Ala or N-methyi Thr,
CS726.10.06
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WO 2007/065808 PCTIEP2006/068924 -2- R11 is Arg, (D) At.- or
N-methyl Arg, R12 is Gin or Ala, R13 is Arg, (D)Arg or N-methyl Arg, R14

wodyrp¢Epd yr or N- methyl Tyr, modified-Tyr, Phe, modified-RlgayEiaedbdser4

Nal, (2) 5 Nal, C-alpha-methyl Tyr or Trpz and PEGm is 1 to 60 KDa, or a
gnqg%ge@?%x gpg@%@.ﬁt? s@lf thereof. All documents cited herein are
ed

hereby éxpréssly incorpora: erein by reference. 10 Metabolic

Riséasds amtildisorders are widely recognized as serious health problems
]g%\fgl gln]tyeéétﬁa]v reached epidemic levels in the United
ates. %\c Ifig to recertt studies on obesity, for example, more than 50

x%tot e Uls. To,apmt atmaﬁlybmdm@diﬁemwem wvdidfifedrerharhay 9p Nal, (2)

lgaqga e? %{1 II se and at considerable risk for 15 heart
sease? ype (Xla t&s, gﬁd €&rtain cancers. This epidemic presents a

Riybifisainto mdr#@unon the health care system as projected obesity
treat ent costs qQf more th §$70 billion annually are expected in the U.S.

%8k agﬂaact%lﬂfg ?(EFS SBERS %iude reduction of food intake and

enhancing the expenditure of energy. 20 Neuropeptide Y (NPY), a 36
amino acid peptide neurotransmitter, is a member of the pancreatic
DBIGPEBRER LSS BEFELFBtAHSRITSRREhiroROSASS WHRA Pachasire.
shown to be present in both the periphery and central nervous system.
NPY is one of the most potent orexigenic agents known and has been

Metibalie sy asrgotiserdsrs ae YedehaiRsie Btifse dsiftakeshealiirisblems for
d@G g DUUHARS; Ry M REUIOPERIdRY IRREP tﬁé@ﬂ% %laﬁ }(' ’Ac%m ding to

4, and Y5- and Y6- subtypes have been clone
lﬁ?@ﬁh@ﬂd}ﬁﬁlﬁﬂt|Rbe€;t10rf§t!éﬂ¥3émbled07@ttém§{b%mﬁﬂm %@arpnmgatlon is considered

J@&W‘ﬁ ﬁz @5815 Hl?lr{\ﬂ?j o grg as(Yhan[?a'];f;éo esq% an%eig)c%(r:}‘gderable risk for

receptor v inhibits the activation of adenyl cyclase via
i ldiprrgaowpla chdaibee swithd3@otirecdaveysn THR ¢ peieegitopsesEhare deaificant

igh degree of conservation between ra man Y2 receptars wit
e e TR P A et 570
Tnﬁmtra;lmeaﬂ@usesyqtemmmmﬂth tDGeEllm'e. Strategies for treating obesity include

reduction of food intake and enhancing the expenditure of energy.

Neuropeptide Y (NPY), a 36 amino acid peptide neurotransmitter, is a member of the -

pancreatic polypeptide class of neurotransmitters/neurohormones which has been shown to
be present in both the periphery and central nervous system. NPY is one of the most potent
orexigenic agents known and has been shown to play a major role in the regulation of food

intake in animals, including humans.

Six neuropeptide Y receptors (NPY) , the Y1-, Y2-, Y3-, Y4, and Y5- and Y6-subtypes,
have been cloned, which belong to the rhodopsin-like G-protein-coupled 7-transmembrane
spanning receptors (GPCR). The NPY Y2 receptor (Y2R) is a 381 amino-acid receptor
which mhibits the activation of adenyl cyclase via G; while displaying low homology with
other known NPY receptors. There is a high degree of conservation between rat and

human Y2 receptors with 98 % amino acid identity,

The Y2R receptor is widely distributed within the central nervous system in both rodents

and humans. In the hypothalamus, Y2 mRNA is localized in the arcuate nucleus, preoptic
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and humans. In the hypothalamus, Y2 mRNA is localized in the arcuate
nucleus, preoptic WO 2007/065808 PCT/EP2006/068924 -3 nucleus, and

walnrspeassti|al nucleus. In the human brain, Y2R is the predominanize06/068924

receptor subtype. Within the arcuate nugleus, over 80 % of the NPY

ARERNS FRRIRLERINAR BRNA-APRICAH S %f?ay\é 58 ﬁ%%\fgarﬁg%ﬁé%k Y receptor

has been shown to reduce the release of NPY" from hypot slices
Jabyipe; Wﬁéma@tmuﬁzemm@@pt}der&&ggoﬁ&eBﬂlEﬁmmEnmccemes Y2R

MAeLQ %hag % g'%%ﬁf?ﬁﬁp ol th Of an%\%g f% %}XQ ?l?e Irekéise of NPY

autorece t regulates t ease an hence may b€ Invo

ﬁmthh}rptglhﬂmmm @ﬁcfﬁedlvmomdgaeimaml?mhﬁqmaé aﬁﬂ.kfﬁﬁ)ﬁ 341 310}

and Kin J Pharmacol 396; RI-3 Pe tide YY.

B5ET E’S&\ﬁ% g%?éeagﬁeam%m%m Sd e rBlé éeeci? CpapHRfcy 2
{INBY¢RER}aghnist arkivity i hmbemﬁan@nsﬁca&teﬁhg?w ﬂg&fﬁvaacm& ahlation of
r ntra- ritone njection of PYY 3.36 reduced feeding in rats and

e RTE Ltk TGRSR SOl Weloho DA SR S (R | Pharmacol
39ﬁﬁtqn3(©28(mj)ollkg/m|n) for 90 min of PYY 3-36 reduced food intake in

obese and normal human subjects over 24 hours. These 15 finding
suggest that the PYY system may be a therapeutic target for the treatment

Répalesy . (Battesham Rl sualmNatie Al8ir0R0:0R% 2002 Bajeshamy 2
RL et al., New Engl J Med 349: 941-948 (2003)). Further, a

@V B)egent é%l‘i%d Uit tomenirapic hatdianascsae Jforer Intra-
peplaged Qy %%M%W@%@G%M§ ﬁ@@@ﬁ'ﬂl ?QQIP a§§%ﬁ9ﬂ¢ tzeatment

actlvatlon of the intestinal PYY receptor, as evidenced by reduced current

radpsed borngezbt damplurmycoss ﬁ?éb@fa@u@md@)ﬁramﬂfgamn) for 90 min of
I‘%@t%nqgéllfye@%o%l 'ﬂta]?eoﬁdcﬁ?es rzi%céiel?od l?l%he el %}A{p ours These

Pept| eSymposmm J. Smith andJ R|V|er |tors
findipe EB@gQﬂ?t)laFmrléYﬁésymmtmpﬁﬁlaahmngﬁupmmm \Mt‘rﬂmxlgeatment of

thyle ol poly (e Iene red oa
I g o el SR CRIEIRRAVEES) o
JRvied Bé@ Réls BBna0M) L 2FhRIs5 3562 WIS CRst - &@032&12&858)1170&9&"&’ in which

5,468 d for gth f Saifer, M G P
e E Y S S e N T

: a&twdﬁanr@ e ahte(Hinis RYROleyicnesivenC e ”M@Hdé@@dl Riplagieal voltage-

lications. ACS Symposium Series 680 30 (pp. 155-169) Washington,
D S Rt B RSt B GH FRESh G PETSHoa Foceedings

dhalegpstigtoxpase farepiah gygisuLRally adith and J. Rivier Editors, ESCOM.
Leiden Page 136-137).

Further, covalent modification of proteins with poly (ethylene glycol) or poly (ethylene
oxide} (both referred to as PEG), was demonstrated with superoxide dismutase (Somack,
R, et al,, (1991) Free Rad Res Commun 12-13:553-562; U.S. Pat. Nos. 5,283,317 and
5,468,478) and for other types of proteins, e.g., cytokines (Saifer, M G P, et al., (1997)
Polym Preprints 38:576-577; Sherman, M R, et al., (1997) in ] M Harris, et al., (Eds.),
Poly(ethylene glycol) Chemistry and Biological Applications. ACS Symposium Series 680
(pp. 155-169) Washington, D.C.: American Chemical Society).

In addition, recent data have shown that gastric bypass patients have an early and

exaggerated increase in PYY Jevels that may be partly responsible for the early glycemic
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exaggerated increase in PYY levels that may be partly responsible for the
early glycemic WO 2007/065808 PCT/EP2006/068924 -4 control and

Wolg@g},&g%g\/eight maintenance demonstrating the importance %{%%2006/068924

peptide in the pathogenesis of metabolic,diseases. Other known actions
of PYY include: reduced gastric emptying and delayed gastrointestinal

CHUFSIARhITEE SITOREISR PR BRI EIIBE RS S NEI R EBPAIANGH S his peptide in
tHBHERS QIRYRUIOIMEABINA BHGRAS [HALE RACWIISIRA0 WP T ENRMLAe: reduced

dose-dependent reduction after peripheral administration of PYY3.36 in

gaFiAMPOia et driysd aneBsesting, ttaass e insrmaesiie g improved
pbepiandf SfRLAMARHICAlN;R! 3L AIANIRIS ML RHES 310G W i ructosamine

therapeutic approach to glycemic and weight control. (Komer et al., J Clin
sErW ectiristdnpeagonosdesaefqpposphetidadninistihtioDiod $i) Yixss in animal

R S R R B R DR  BAR T e 1 i icany
réi8ed 6Oy 2081 PifeA nbad existthdepwaver afrnesiele ghiceekeshd weight
| ¢ . l ) ) )
s S R R R R R R R L,
Qikaitmadokinetiopopisicaratid PlhanhaGegBatpiepefle3s PretdmblyBarg CM et
q s havi dusati g
i SRy AR R BB B S Yo st SRR (2004

PYY in order to, for example, increase protein half-life and reduce
inimunogenicity in subjects in need of such agonists. Accordingl?to a first

AR RS VPR Yt GRSIRSTiad AnplRes R Fagh ARYiBe W g anolecular

wWegBUIa ke possessing equal or better potency and selectivity against Y1, Y4 and Y5
Y-RI-R2°X-R3-R4-R5-R6-R7-R4-R9-Rlo-Ri1-RI2-RL3-R14-NH2 (1), 25

IR ARYIh;: Dhasmmesksnstia nsRRersisinid JFhanrgcragisaherapatiicn cirefeply, a need

eXistS Fordd AoW MG HESHIIGH. ALUNSURS IS AkKb @ SHRSHINCY Aante. A
unsubstituted lower alkyla substituted or unsubstituted aryl, a substituted

negd FisolgstitistEer Pegaiuiad AnalogsptRIAH ibrondeutsstitteseakbxynerease protein

hRPIYE d i H}_‘.E 7 suBielysh ; 53:9 Gm SPA
or PEC%].?/A;{I‘%'% Yis }5518 %y gfﬁesﬁg %C’g%g?&;?gégﬁ 53 :
PEG,B-SBA, PEG. -SPA or PEG. BTC, - 4a
According to a first aspect, there is provided a neuropeptide-2 receptor agonist of
the formula (I)
Yl

§
Y-Ri-Ro-X-Ra-Ri-Rs-Re-R7-Re-Ro-Rj0-Ri1:-Riz-Rs-Rus-NH; (I},

wherein:

X is 4-oxo-6-(1-piperazinyl)- 3(4H)-quinazoline-acetic acid (Pqa),

Y is H, an acyl moiety, a substituted or unsubstituted alkyl, a substituted or unsubstituted
lower alkyl, a substituted or unsubstituted aryl, 2 substituted or unsubstituted heteroaryl, a
substituted or unsubstituted alkoxy, z poly(ethylene) glycol moiety, PEG,.-SSA, PEG,-5-

SBA, PEG,-SPA or PEG,-BTC,

Y'is H, a poly(ethylene) glycol moiety, PEG,-SSA, PEG.-B-SBA, PEG.-SPA or PEG,-

BTC,
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R, is lle, Ala, (D) Be, N-methyl lle, Aib, 1-lAic, 2-2 Aic, Ach or Acp, R2is
Lys, Ala, (D) Lys, NMelys, Me or (Lys-Gly), R3 is Arg, Ala, (D)Arg,
N-methyl Arg, Phe, 3,4,5- Trifluoro Phe or 2,3,4,5,6- Pentafluoro 20 Phe,
R4 is His, Ala, (D)His, N-methyl His, 4-MeOApc, 3-Pal or 4-Pal, R5 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, R6 is Leu, Ala, (D)Leu or
N-methyl Len, 25 R7 is Asn, Ala orggD)Asn, Rs is Leu or Trp, R9 is Val,
Ala, (D) Val or N-methyl Val, Rio is Thr, Ala or N-methyl Thr, R,l is Arg,

(D) Arg or N-methyl Arg, 30 Rte is Gin or Ala, R13 is Arg, (D)Arg or
R Rt AD) FeoNsme hiieT ddor ILAME o T focreliRschTyr, Phe,

RgLﬁE ) .,e%%)@}@; I(ﬂx)lé\l@, o) J}}?t%‘- -methyl Tyr or Trp, and

m is 1 to 60°KDa, or'a pharmacéutically acceptable salt thereof.
Rs Acdeedifi 160 4edndnetind chr gh dtkeis pfovidedfohasRhcenlici,5,6- Pentafiuoro
pREOMpositions  comprising a neuropeptide-2 receptor agonist as disclosed
above and a pharmaceutically acceptable carrier and/or adjuvant.

'RuActiosdig, tEOaHkH, N arspihyl, Hhie ré- M piddiots & Pakbordgegitide-2 receptor

aganist as di sed.abo use.as therapeutic actj u ces
ngggfd%’tgﬁj(#&gﬁh égf)%lc‘%{[?ﬁgfeigpproﬁﬁeép amee dﬁ%éti@-}g%egedb%r
Trifpootcas 4h 3dist b Ichaioveci®hase as therapeutic active substances

for.the treat t and/qr pr laxis of diseases which are modulated by
Rﬁﬁ%&?&pé&?ﬁo@%ﬂ? c%rp%?]%‘gg & According to a fifth aspect, there is
Rpsovided ither Uy Afra neuropeptide-2 receptor agonist as defined above

for the preparation of medicaments for the therapeutic and/or prophylactic

RsvLfthentdPdiseases which are modulated by neuropeptide-
Re is Val, Ala, (D) Val or N-methyl Val,

Ryo1s Thr, Ala or N-methyl Thr,

Ry 18 Arg, (D) Arg or N-methyl Arg,

Rz is Gin or Ala,

Rz is Arg, (D)Arg or N-methvl Arg,

Rya 1 Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe, Cha, (1) Nal, (2)
Nal, C-alpha-methyl Tyr or Trp, and

PEG, is 1 to 60 KDa,

or a pharmaceutically acceptable salt thereof.

According to a second aspect, there is provided pharmaceutical compositions
comprising a neuropeptide-2 receptor agonist as disclosed above and a

pharmaceutically acceptable carrier and/or adjuvant.

According to a third aspect, there is provided a neuropeptide-2 receptor agonist as

disclosed above for use as therapeutic active substances.

According to a fourth aspect, there is provided a neuropeptide-2 receptor agonist as



2 receptor agonists. According to a sixth aspect, there is provided the use
of a neuropeptide-2 receptor agonist as disclosed above for the
preparation of medicaments for the therapeutic and/or prophylactic
treatment of obesity, type 2 diabetes, metabolic syndrome, insulin
resistance, dyslipidemia, impaired fasting glucose and impaired glucose
tolerance. Figure 1 shows an HPLC chromatogram of a reaction mixture
containing a compound (example 34) of the present invention. Figure 2
shows an HPLC chromatogram of apurified compound (example 34) of
the present invention. Figure 3 shows a MALDI-TOF spectrum of a
compound (example 34) of the present invention. Figure 4 shows an
wiesechBAYSS 45T 8F éhFé%fﬁ%‘ﬁcrﬁ%?fﬁ?e%?%‘fﬁé%%m%g&ﬁ%fmm and/or
FRAHVRIG S20/0IHI8RES SO RV aRiOR ddaiR ® Fhowsadpdptide-2 receptor
chromatogram of a purified a compound (example 35) of the present
#0BHEDBN. WO 2007/065808 PCTIEP2006/068924 -5 Figure 6 shows a
MALDI-TOF spectrum of a compound (example 35) of the present
invention. Figure 7 shows an HPLC chromatogram of a reaction mixture of
AR HIA EXENIRS 61N OIREPPHASE MRTHERIGh MR EPS (G WRCERIOT
5Rk{s chramatogram of anudfisd compeubd{Rumplenaciefiherprasenc

invention. 10 Figure 9 shows a MALDI-TOF spectrum of yet another
eeipduRadRaRsoeaB)k Miedisrasehmihirbnisnmediined PE RGO RsPtide-
b"?ék%ﬁi“&’éﬂﬁf&gfam of a reaction mixture of a compound (example 37)
of the present invention. 15 Figure 11 shows an HPLC chromatogram of a
purified compound (example 37) of the present invention. Figure 12

ShRWIRMALR TR S0RCTUMLE 3 CHRRAHBY (8X2MPIe B %) REtSheptide-2
?é(?espig agonist as disclosed above for the preparation of medicaments for the
therapeutic and/or prophylactic treatment of obesity, type 2 diabetes, metabolic
~ syndrome, insulin resistance, dyslipidemia, impaired fasting glucose and

impaired glucose tolerance.

Figure 1 shows an HPLC chromatogram of a reaction mixture containing a compound

(example 34) of the present invention.

Figure 2 shows an HPLC chromatogram of a purified compound (example 34) of the

present invention,

Figure 3 shows a MALDI-TOF spectrum of a compound {example 34) of the present

mvention.

Figure 4 shows an HPL.C chromatogram of a reaction mixture of another compound

(example 35) of the present invention.

Figure 5 shows an HPLC chromatogram of a purified a compound (example 35) of the

present mvention.



20 invention. Figure 13 shows an HPLC chromatogram of a reaction
mixture of another compound (example 38) of the present invention. 25

waFigumresigeshows HPLC chromatogram. of a purified compoung-{expinilessez4
38) of the present invention. Figure 1.5 gshows a MALDI-TOF spectrum of

) ( .. f resent invention..30 Figure.16 shows
R s PO S LB sen
1Benoiothe present invention. WO 2007/065808 PCT/EP2006/068924 -6
Figure 17 shows an HPLC chromatogram of a purified compound
(example 39) of the present invention. Figure 18 shows a MALDI-TOF
Hpectlishofyeh dRikbclcompogntdefamplaidf)naktae & presepbund (example 36)
invention. Figure 19 shows an HPLC chromatogram of a reaction mixture
Oc?&ﬁ?a?ﬁ?ﬁané ?S?HBSBnd (example 41) of the present invention before
deprotection. 10 Figure 20 shows an HPLC chromatogram. of a
deprotected reaction mixture containing a compound (example 41) of the
FIREER ACTRENABATPiGurB o MPEE R RIFROIBIA R BIPuReY the
eReRoIMReh(rample 41) of the present invention. 15 Figure 22 shows a

MALDI-TOF spectrum of a compound (example 41) of the present
invention. Figure 23 shows the effect of sub-chronic dosing of a
10 ISOMPIURES MR O 9&&%&9& %f&ﬁé@%ﬂiﬁ&aﬁ%ﬁl%&ﬁﬂ@?@:@& of the
(ISIO) rats. Figure 24 shows the acute etfect Of a compound (example 41)
ToeseRt sréntgiicose tolerance test (OGTT) in female dRIdh mice. 25
Figure 25 shows the effect of sub-chronic dosing of a compound (example
41) on basal blood glucose (A) and oral glucose tolerance test (13) in
Hegrrrglé sty maic & AP cbighmamemetb d e aigivoasiandeaedteciatspsimilaexample

95 SAHKAIRALIR HiRsgsiescribed herein

wn

15
Figure 11 shows an HPLC chromatogram of a purified compound {(example 37) of the

present invention.

Figure 12 shows a MALDI-TOF spectrum of a compound (example 37) of the present

20 invention.

Figure 13 shows an HPLC chromatogram of a reaction mixture of another compound

{example 38) of the present invention,

25 Figure 14 shows HPLC chromatogram of a purified compound (example 38) of the present

mvention.

Figure 15 shows a MALDI-TOF spectrum of a compound (example 38) of the present
invention.

30
Figure 16 shows an HPLC chromatogram of a reaction mixture of a compound (example

39) of the present invention.
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can be used in the practice or testing of the invention, the preferred
methods, devices and 30 materials are now described. All peptide

Wwospga@enssss mentioned herein are written according to the usualT/EP2006/068924

convention whereby the N-terminal amirgo-acid is on the left and the
EslaEminghaing %&%%W&&QPZ@&%&%@&@EH@9&%@@3&4 of the

-7 right, unless noted otherwise. A short line between‘two amino Aci
PEspitasveTiiedtes 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
Tiwentidnshresco M hidrEO&gheronuo vfentienaihab b renvpatind S doartipée 39) of the
I;{_aer‘ion S %rrﬁi{ggnacids 5 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;

lu=E=Glutamic Agid; Gln=0Q=Glutamine; HissH=Histidine; 10
et B ﬁé‘iﬁ&?&%i&ﬁ@&%%&g%%Evsﬁﬂg?m&%mwmwmpmd
(Rharfl=RhesiiataniaenPro=Rad eifa: 3epr&esasine; Thr=T=Threonine;
Trp=W=Tryptophan; Tyr=Y=Tyrosine; Cys = C= Cysteine; and
Val=V=Valine; Nle=Nor- leucine. 15 Also for convenience, the following
FiBhrey RURRSAnSHMDOISHREMEERAAR LERIESE e dNOIeties i8R0 WSntaining a
and the like used in this invention: Ac acetyl; Aib alpha-aminoisobutyric _
cenground (aremBlh tHoiRb SifeRrssA GXYARERRId; 20 2-2-Aic 2-aminoindane
-2-carboxylic acid; Ach alpha-aminocyclohexane-carboxylic acid; Acp
alpha-aminocyclopentane-carboxylic acid; Tic alpha-amino-1,2,3,4,
Rigivshyd e wg aimblifteCacbermeigaiemcd a Bupfied compound (example 41) of the
pq.gggﬁxt—mé%ﬁ-.pyridylalanine-carboxylic acid; 25 4-Pal
alpha-amino-4-pyridylalanine-carboxylic acid; 4-MeO-Apc
1-amino-4-(4-methoxyphenyl)-cyclohexane-I-carboxylic acid; Bip

lﬁ%ggéay'gﬁb@@x'%m;@frﬁ%%gé%éﬁi%:o?i&%h%ﬁ%i&';aeMg}%&wﬁ%&b&é%i%sm

mvention.

Figure 23 shows the effect of sub-chyonic dosing of a compound (example 41) on body

- weight in male diet-induced obese (DIO) rats,

Figure 24 shows the acute effect of a compound (example 41 on an oral ghicose tolerance

test {O0TT) In fermale dB/dh mice,

Figure 25 shows the effect of sub-chronic dosing of a compound {example 41) on basal

blood glucose {(A) and oral ghicose tolerance test {B) in female d6/db mice.

Although any methods, devices and materials similar or equivalent to those described herein
can be used in the practice or testing of the invention, the preferred methods, devices and

materials are now described.

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
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Pga 4-ox0-6-(1-piperazinyl)-3(4H)-quinazoline-acetic acid 30 (CAS
889958-08-1); 3,4,5, F3-Phe 3,4,5 -Trifluoro phenylalanine; 2,3,4,5,6, F5-

wPhe20685445,6-Pentafluoro phenylalanine; Cha Cyclohexyl Alpaifigp¥6/oes924

2007/065808 PCT/EP2006/068924 -8 (1) Nal 1- Naphtyl Alanine; (2) Nal

%%ﬂ\é ARAL ARG

ethyltrityl; 5 2Pip

QG 9 5@8{@% é‘t‘%%ﬂ%@%%%' achﬁt}*edéldues mdicates a

-Phenylisopropyl ester;

Pptbla B Wametthyl ehrp o acicb e fkomyt iCHAGK 2 Meblaylefoencbifideymino acid

% 0Acet|é:S g Qé(dn%
metﬂ;%ce ami

ﬁ.ﬁ%}H 3v(%1lb\|eAce£[ggr§ t”}!ﬁd 1(%??[’\/!@%\ ﬁ)nvemence in describing this

|me orm

M&mprﬂmﬁeﬁhyﬂmméanﬁ%nfﬂﬂu@fﬁ@m%mﬁah@ﬁ& the various amino acids

N-Hydro

R

riazole; 15 DI|C

§HEOTSiATe

| diimide; BOP
Nﬁ?’[))ki# Srsg(ﬁ)%qaarb%elgptl beut for clarity are listed

Héxafluorophosphate; HBTU
2-(1H-Benzotriazole-l-yl)-1,1,3,3-tetramethyluronium
Hexafluorophosphate; 20 NMP 1-methyl 2-Pyrolidenone; SSA

Sussinmig-sHocnamide ALAISBA, %&Rm@%h&eéamtamomsﬁn&%

succmlmldyl pr

WhREBF

rionic acid; BTC benzotriazo

R Sthic BsSHtEMissAFide Stipts i iasinenthsme ot isgeine:

carbonate; 25

Ile:l:lsoleucme; Leu=l=Leucine; Lys=K=Lysine; Met=M=Methionine;

Phe=F=Phenylalanine; Pro=P=Proline; Ser=S=Serine; Thr=T=Threonine;
Trp=W=Tryptophan; Tyr=Y=Tyrosine; Cys = C= Cysteine; and Val=V=Valine; Nle=Nor-

leucine,

Also for convenience, the following abbreviations or symbols are used to represent the

moieties, reagents and the like used in this invention:

Ac
Aib

- 1-1-Aic

2-2-Aic
Ach

Acp

Tic

3-Pal

4-Pal
4-MeO-Apc
Bip

Dip

Pga

3.4.5, F3-Phe
2,3,4,5,6, F5- Phe
Cha

acetyl;
alpha-aminoisobutyric acid;
I-aminoindane- [-carboxylic acid;
2-amineindane -2-carboxylic acid;
alpha-aminocyclohexane-carboxylic acid;
alpha-aminocyclopentane-carboxylic acid;
alpha-amino-1,2,3,4, tetrahydroisoquinoline-3-carboxylic acid;
alpha-amino-3-pyridylalanine-carboxylic acid;
alpha-amino-4-pyridylalanine-carboxylic acid;
I-ammo-4-{4-methoxyphenyl)-cyclohexane- I -carboxylic acid;
4-phenyl-phenylalanine-caroxylic acid;
3,3-diphenylalanine-carboxylic acid;
4-ox0-6-(1-piperazinyl)-3(4H)-quinazoline-acetic acid

(CAS 889958-08-1);
3,4.5 —Trifluoro phenylalanine;
2,3,4,5,6-Pentafluoro phenylalanine;
Cyclohexyl Alanine;



FAB-MS Fast atom bombardment mass spectrometry; ES-MS Electro
spray mass spectrometry; PEG.-SSA PEGm CH2CH,NHCOCH'CH2CO-;

W(Pﬁ@ﬁ(}mp\ PEG,n CH(CHg)CHZCO', 30 PEGm SPA PCT/EP2006/068924
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PEGmM-CH2CH2CO-; PEGm BTC PEG. gCO-; and PEGm is a
ly{ethylene)glycol moi r than about 1 KDa. WO 2007/065808
‘g%}f!%P2006/068924rq-'"£)ﬁt gg%@:‘éqﬁg%ih, the term "alkyl" means a
{raNehed or unbranchedyeyhtid adaiyelic, saturated or unsaturated
drocarbyl radical which may he sub titute%or nsubstituted. Where
%é&fc, the alkyl groupr?é(%r}gfg\ég%ﬁf%ﬁ%y&r o ire preferably C5 to Cto,
wiare preferably C5 taQviehgigrcyclic, the alkyl group is preferably C,
.C10, more preferably 5 C1 to C6, more preferably methyl, ethyl, propyl
%%iBropyl or isopropyl)* BUSERRISEY &S Tity! or tertiary-butyl) or pentyl
$imeluding n-pentyl and isepestybnmmase preferably choekayl it will be
appreciated therefore that the term "alkyl" as used herein includes alkyl
dhthed or unbranch&dlysmssthisidealkyl (branched or unbranched),
Rybstituted alkynyl (bm@{ged%%; hranched), cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substitated 10 cycloalkenyl, cycloalkynyl and
SHaéituted cycloalkynixkeRrefieiiked alkyl groups are acyclic and saturated.

@g@ed herein, the term "I%vper alkyl" means a branched or unbranched,
i¢ or acyclic, satuisd{g‘ff WEP5ted hydrocarbyl radical wherein

Baidr cyclic lower alkylgnaumigs-maafield or C7, and wherein said acyclic
lower alkyl group is C1, C2, C3 or C4, and is preferably selected from
MEF, ethyl, propyl (N-’p% SEPIEBRISPYBIBuUty! (n-butyl, isobutyl or
Teiary-butyl). It will begprsesiaied thgrefore that the term "lower alkyl” as
used herein includes lower alkyl (branched or unbranched), lower alkenyl

5¥8rched or unbrancNedydiewdeaneyriga¢iianched or unbranched),
isycloloweralkyl and C)I@,I%QWS%I Ichrl?cfﬁﬁ?rﬁﬁezo lower alkyl groups

are acyclic and saturated. As used herein, the term "acyl" means an

Bfghonally substituted BiogoirsiohlikyloXyetdso tYitiethatsingro gleveptryhium-

group bound via a carbpnyl grou ngy' udes groups such as acetyl,
propionyl, benzoyl, 3-pyri3£|ny{‘car%)§ﬁ H%%r’lorpholinocarbonyl, 425

WBdigxybutanoyl, 4-flietbbeBzuoydidanalphthd)A] 2-pllcrytacetilyluronium-
2-methoxyacetyl and trﬁexaﬂuorophosphate'

NMP I-methyl 2-Pyrolidenone;

SSA succinimidyl succinamide;

B -SBA succinimidyl beta-butanoic acid;

SPA succinimidyl proprionic acid;

BTC benzotriazole carbonate;

MALDI-TOF Matrix assisted laser desorption ionization-time of flight;
FAB-MS Fast atom bombardment mass spectrometry;
ES-MS Electro spray mass s.pectromeuy;
PEG,-SSA PEG,,-CH,CH,NHCOCH,CH,CO-;
PEG,-3-SBA PEG,,-CH(CH;)CH,CO-;

PEG,-SPA PEG,-CH,CH,CO-;

PEG,-BTC PEG,,-CO-; and

PEG,, 1s a poly(ethylene)glycol moiety greater than about 1 KDa,
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like. As used herein, the term "aryl" means a substituted or unsubstituted
carbocyclic aromatic group, such as phenyl or naphthyl. 30 The term

wdhederaasgyd', alone or in combination with other groups, meansc/EpP2006/068924

monocychc or bicyclic radical of 5 to 12 ging atoms having at least one

i in t ing.h lected ..
ST R ST 0, eS8 T P

Q007106 58 08 - RCHREPROG6/ERI24dic i0xthieluntigristandingtiedtdhensubstituted.

achment point,of.the heteroaryl radical will be on an aromatic. ring., One
OF tWo T ﬁg%%gr%(%%?ya}t%rr%‘épo]fs e %/E @%g?yﬁoggdﬁpmr%%eﬁeef%gﬁ ced Mitheamore
pafbaibly Groob Wieealkyhdicy|tadiketeroapylspaipathay,bhe syhstitittesreferably

r unsubstituted.. Where suhstituted, there will generally be 1. to 3
ol -%‘f'&%ﬁ%@%}&?&?ﬁbéﬁy T &ﬁtféﬁfgwgy‘?ﬂaba@uwh

isabnON-QORIEINBIIDURSYRHEN aschlkyheanfearylaliy/ideent gubstiietatbierably
an(éj‘minsubs_tituted phenyl, substituted and unsubstituted benzyl); halogen _
BRSPS b D AFOReC A GrGuRe leieam haldiioh pssgl nerein includes ally

(b eRemEthvb; S¥HEE)) CORRIIIC A INURSHBH G 351RIERAGES, (&:Bstituted alkynyl
hydroxyl, hydroxyalkyl, aryl(hydroxyl)alkyl), alkoxy, aryloxy, alkoxyalkyl,
EFORSRFAIRY AN AE s q&@a&xb@s@;?f@aﬁtsé%ww exfleativatiesinted

@%l&?ﬁ%@eﬁcﬁ% ARORVs AU CRIBARIAN B ANICARRNYRS are acyclic

alkylcarboﬁy oxyalkyl), amides (e.g. aminocarbonyl, mono- or

ARy Eaihocarbonyl, aminocarbonylalkyl, mono-or

di-alkylaminocarbonylalkyl, arylaminocarbonyl), carbamates (e.g.
alkoxycarbonylamino, 15 arloxycarbonylamino, aminocarbonyloxy,

Avoneddregiinl Katerino avtso aykoXy meayh aibeoahsdrioxypamdhek asdicgr acyclic,
sSHORRe P 5953@2'1@(1"?@&%%5@% IIarrg Ot iﬁr&{ﬂf’ & %rf?cof%%péﬂ(%; group is Cs, Cq
nitrogen-containing groups such as amines (e.g. ammo, mono- or
aiGlkyteimiharcansind atipelicioner alkgll-alytaimtipodkyl); azidgsymitiilpseferably

. no, cyanoalkyl), nitro; sulfur-containing graups, such as thiols,
R g ReriEaL PR S, obutylor
tetkiylsuibiony)l, Miyiltealiylectioytstbratatkyhatadhy euforyladodikaty|iosed herein
.arysulfonyl, arysulfonyl, arythioalkyl, ary|sulfinylalkyl, arylsulfonylalkyl);
R R O ER A RBIE NG AR o nbcanched).
1beteranion] ((e@chbiesyLdiuanyie @y reolyblbwidaralyhnayraaolyly Hiakalyl, Preferred

isothiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, aziridinyl, azetidinyl,

I%V%ﬁmfw§&m%ycﬁc and saturated.

As used herein, the term “acyl” means an optionally substituted alkyl, cycloalkyl,
heterocyclic, aryl or heteroaryl group bound via a carbonyl group and includes groups such
as acetyl, propionyl, benzoyl, 3-pyridinylcarbonyl, 2-morpholinocarbonyl, 4-
hydroxybutanoyl, 4-fluorobenzoyl, 2-naphthoyl, 2-phenylacetyl, 2-methoxyacetyl and the
like.

As used herein, the term “aryl” means a substituted or unsubstituted carbocyclic aromatic

group, such as phenyl or naphthyl.

The term "heteroaryl”, alone or in combination with other groups, means a monocyclic or
bicyclic radical of 5 to 12 ring atoms having at least one aromatic ring containing one, two,

or three ring heteroatoms selected from N, O, and S, the remaining ring atoms being C, with
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25 imidazolidinyl, irnidazolinyl, pyrazolidinyl, tetrahydrofuranyl, pyranyl,
pyronyl, pyridyl, pyrazinyl, pyridazinyl, piperidyl, hexahydroazepinyl,

wopeprmazsyl, morpholinyl, thianaphthyl, benzofuranyl, isobeneofureaybs/o68924

indolyl, oxyindolyl, isoindolyl, indazolyl, ingolinyl, 7- azaindolyl,
tHERAODNIANNH LOHMALNY A BREAVTIAHNYE U @&E%&é&?&‘cﬂﬁ&?%'m on an aromatic
naphthridinyl, cinnolinyl, quinazolinyl, pyridopyridyl, benzoxazinyl,
rgpginé¥aioy Lvehrormentio 8etehronidhyhdsookryhsanyp, phiHadagiiytcaheith a
?}(?g}lngll he lower alkyl groups may be substituted or unsubstituted,
pre substituted. Where substituted, there will generally be 1 to 3
substitutents present preferably | WO 2007/065808 PET/LP2006/068924
stltu upstituents mclude bstituent roup: sllste
prsi Rt ek
smaeansﬁalkyie& willetatkanopt Meahsublkohe®s pAdkaxy phefulisitituenbstituent.
rou s or alkoxy- ontalnln%substltuentlgéou s may be E)Lrjl bstituted b one

8Fé‘t§|f§§ﬁy " K8 DR HUPAND &R bR B gfga yl(e.g.

sﬂegﬁtnemm@rm@u&r@me;@{et@ml@eusamﬁa& apreferablyimddo@neyShlaiden atoms
or bromine radical, and more preferably a fluorine or chlorine 10 radical.

298I SR AT SRR TRCEAP Rk Yb B shvB NP a QiR containing
oFalipsbase aRddiioncsalty iatyetaiaba higlouiealiBURGHYENRES. AMbxy, arylony,

Eropertles of the compounds of formula I and are formed rom suitable

Bl orgdemy Bk ThorAriEi 8o BRoami b eBkIdaAfidgdmtives such as
e%ﬁ'@% %&fﬂ%ﬂ ag&é’& w&m%ﬂeémgﬁéffg%{a; léﬁ'gényloxyaﬂiyl)

such as hydrochloric aC|d hydrobromic acid ic ac:ld Sulfuric

aﬁéﬁfséﬁlﬁrﬁ@%élfb%dsﬁﬁéﬂc@(ﬁh‘@hﬁlﬁﬂﬁ@%@faﬂ@tﬁ@%a@i@m@%ﬂ mono-or
QM PLOAUE 26 lﬁtk?ﬂ ARRHE AFRRn [ULERES HCJ]E%' 'i%&yiammo

acid; methanesulfonic ac oxalic acid, succinic acli Clt c aC| malic

aamydmmmmmmmwmmeﬁm @adnpl&sﬂagemmihmlsabts

inﬁlude ZODtQ]? en(yed fro ammonlum t&slsmm 0] and,

ar nocar uheaé mono- arnbcar Oﬂy armno or
aternary am nium r €s, suc or examp e,

atgtaatmetwlammmmm\; hydusgmﬂeoﬁlfhmmg@mupj; mﬂlﬂsaﬂmnemffag amino, Mmono- or
aeeutlcal co und (i.e. drug) into a s a well knownt chnigue
d\%)\7 ShdisagR™ a?é?‘ip?ng%to m%r%%é]prope ey af\ilshal%'r% ?Yano

cohssnikal) staddiityy Eug-conygrascepiaiy stiowadiliiy l@rtﬂiﬂuﬁﬁl&iﬁy eflfoxides and
compo nds Ansel %fgy 5 Pharma eu ca D s? Faorms

5 ]rﬁ(&nﬁgf gDé"I W‘éf&g}ﬂg&@fﬁ Byt %Yﬁ inylalkyl,

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, piperidyl, hexahydroazepinyl, peperazinyl, morpholinyl, thianaphthyl,
benzofuranyl, isobenzofuranyl, indolyl, oxyindolyl, isoindolyl, indazolyl, indolinyl, 7-
azaindolyl, benzopyranyl, coumarinyl, isocoumarinyl, quinolinyl, isoquinolinyl,
naphthridinyl, cinnolinyl, quinazolinyl, pyridopyridyl, benzoxazinyl, quinoxalinyl, chromenyl,
chromanyl, isochromanyl, phthalazinyl and carbolinyl).

The lower alkyl groups may be substituted or unsubstituted, preferably unsubstituted.

Where substituted, there will generally be 1 to 3 substitutents present, preferably 1
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1456-1457. "Pharmaceutically acceptable ester" refers to a conventionally
esterified compound of formula | having a carboxyl group, which esters

womay meEgesthe biological effectiveness and 30 properties of thetT/Ep2006/068924

compounds of formula | and are cleaved in.vivo (in the organism) to the
SOHRIBANNG ACHYE CHBONY ALk Jr@ %gaa fﬁéﬁf&f%ﬂ&ﬁ%ﬁ&@@ﬁ(ﬂ, aryl
cleaved (in this case hydrolyzed) in vivo to the orresponglng carboxylic
acidsydadthose in which the cleaved hydrogen is replaced with -lower
alkyl which is optionally substituted, e.g., with WO 2007/065808
PCT/EP2006/068924 - 12 heterocycle, cycloalkyl, etc. Examples of
Asbstititediower @il ebtexs arethosyh-Grhichl < idkuan elkyddsrsullistit@ied Alkoxy
ith.pyrrolidine, piperidine, morpholine, N-methylpiperazine, etc. .The
R R R B e SR g1 o ch B by one or
rathylal&mdedigthylamino ethyl. In connection with the present invention,
-CONH2 is also considered an 5 ester, as the -NH2 is cleaved in vivo and
replaced with a hydroxy group, to form the corresponding carboxylic acid.
Adestarmranodifadrbyrhipians tadyresi TR whiehdssragdifieghimany Wakhe radical,
preferably by substitution with 1 to 3, preferably | to 2, substituents )
HFdeBReRdR AHy e ERRIRDAT IEMits GAdiRY cORSISIHE BrolsirelvmdHaing or chiorine
Halegen. Preferred modified-Tyr are methyl-tyrosine, preferably
C-alpha-methyl-tyrosine (C-alpha-Me-Tyr), 3-iodo-tyrosine ((3-1)Y), 3,5-
difluoro-tyrosine ((3,5 di F)Y), 2,6-difluoro-tyrosine ((2,6 di F)Y) and

“pfoimeliva iy osipe izt 40 Mabyd 't@‘@9@%@535‘?g&ﬁ—%ﬂﬂiﬁﬁ%ﬂ%r&?baﬁ-

meta-tyrosine ((m-)Y). Particularly preferred modified-Tyr are those whic
agedipnimaie tbpewtrretharhisiesivel effcctiveTers endiprapsdite dfRhetesfpegnds of
A9 phevialant Iche] ified In an , preferably by .substitution .
T R W i o
indrgowebasky! Jayubacidwddiadioytaite orokdedreatkgtrowldiatkony gaminoids such

and halggen. Preferred. modified-Phe are 4-:methoxy:-.phenylalanine . .
A R e A AT A P R MR acie
rhdipbroiphedydathnitnie (@Rt e)ode Rigtinaxy frathytg phieayldtanitieas acetic acid, p-

4-CH20H)Phe), 4-trifluoromethyl- phenylalaning ((4-CF3)Phe), 3-fluoro- .
ORET RS 90 4 DS LS MR oo 2, cii
atfid, 35 Gaieritatk) Riie) A3 dedichharenpliayIslaninetd® 4aiiG)Pha) include

articularly preferred modified-Tyr are those which occur in the specific )
those fé\éeg ETBW. ammonium, potassium, sodium and, quaternary ammoniwm hydroxides,

such as for example, tetramethylammonium hydroxide. The chemical modification of a

pharmaceutical compound (i.e. drug) into a salt is a well known technique which is used in
attemnpting to improve properties involving physical or chemical stability, e.g.,
hygroscopicity, flowability or solubility of compounds. See, e.g., H. Ansel et. al.,
Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 196 and
1456-1457.

“Pharmaceutically acceptable ester” refers to a conventionally esterified compound of
formula I having a carboxyl group, which esters may retain the biclogical effectiveness and
properties of the compounds of formula I and are cleaved in vivo (in the organism) to the
corresponding active carboxylic acid. Examples of ester groups which are cleaved (in this
case hydrolyzed) in vivo to the corresponding carboxylic acids are those in which the

cleaved hydrogen is replaced with -lower alkyl which is optionally substituted, e.g., with
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25 The term "hydroxy-lower-alkyl" refers to a lower-alkyl groups as
defined above, which is substituted with an hydroxy group, preferably

wonyEmeasisthyl. The term "fluoro-lower-alkyl” refers-to lower-aoyeroniRcss 24

as defined above which are 30 mono- onmultiply substituted with fluorine.

l% S I:IBQ[Q%OX\{ QU sgﬂggﬁgé%q wer ) gblg,té%?rwgose in which -

CF3CH2, CF3(CH H and prefer
12@@?@@8@8@@%@@2@@61@68@2&6—inpmdiammmgqptmsehtmmmﬁpemzme, etc.

cerned euro tlde 2 receptor agoni he formula (1): Y' 5
R R R SRR, S R pRhefp ey ana
dnﬁhhy@lmtﬁ() l&ldybxhrﬁe(ﬂmmnenazflﬁylhé (#bt)aﬁ}tl.mﬁmitﬁﬁ &I@Mﬁl@ﬂcﬁ@ @@hsidered an

10YisH, a oiet asubstlt ted or ubstituted alkyl, a
SRR T AT TR BP S RPIoEe L b P ar SO o the

anybspaidastitied oridnsubstituted heteroaryl, a substituted or
unsubstituted alkoxy, a poly(ethylene) glycol moiety, PEG,, SSA,
PEGm-B- SBA, PEG.-SPA or PEG.-BTC, Yis H, a poly(ethylene) glycol

Theigkm PR6HimRS P FEferl & SBAIRERBRARS @ in 4B .{{ REisriBly by
Ala, (D) lle, N-methyl lle, Aib, 1-lAic, 2-2 Aic, Ach or Acp, R2 is Lys, Ala,
FESUPEORMIER L, trd: o eleyably) RS rhsiguenis mm?@dﬂﬁﬂﬁéﬂ%w@gfmm the

& |
0 A e A R34 3 e

piTeRghtY (- aipha-metBldympne 1 Ralpke)Nat Ty, 5- mdﬂm@smaﬁm 3.5-
t r I { ,
T T
tasiathP\fadi Me)Y). Another preferred modified-Tyr is meta-tyrosine ((m-)Y).

Particularly preferred modified-Tyr are those which occur in the specific examples below.

The term “modified-Phe” refers to phenylalanine which is modified in any way, preferably
by substitution with 1 to 4 substituents independently selected from the group consisting of
lower-alkyl, hydroxy-lower-alkyl, fluoro-lower-alkyl, lower-alkoxy, amino and halogen.
Preferred modified-Phe are 4-methoxy- phenylalanine (F(4-O-CHj3)), 4-amino-
phenylalanine ((4-NH;)Phe}, 4-fluoro-phenylalanine ((4-F)Phe), 4-hydroxymethyl-
phenylalanine ((4-CH,OH)Phe), 4-trifluoromethyl- phenylalanine ((4-CF;)Phe), 3-fluoro-
phenylalanine ((3-F)Phe), 2,3,4,5,6-pentafluoro-phenylalanine ((2,3,4,5,6-penta-F)Phe) and
3,4-dichloro phenylalanine ((3,4 di-Cl)Phe). Particularly preferred modified-Tyr are those

which occur in the specific examples below.

The term “hydroxy-lower-alkyl” refers to a lower-alkyl groups as defined above, which is

substituted with an hydroxy group, preferably hydroxymethyl.

The term “fluoro-lower-alkyl” refers to lower-alkyl groups as defined above which are
mono- or multiply substituted with fluorine. Examples of fluoro-lower-alkyl groups are e.g.
CFH,, CE:H, CF;, CFCH,, CF3(CH,),, (CF3),CH and CF,H-CF,, preferably CFs.
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RIO is Thr, Ala or N-methyl Thr, R,, is Arg, (D) Arg or N-methyl Arg, RI2 is
Gin or Ala, 30 R13 is Arg, (D)Arg or N-methyl Arg, R14 is Tyr, (D) Tyr or

wo\eomessebd yr, modified-Tyr, Phe, modified-Phe, Cha, (1) Nalp)yualos /068924

C-alpha-methyl Tyr or Trp, and PEGm ig 4 10 60 KDa, or a

' I of . WO 2007/06580 .
R R e  ssmongponist of he
foreteladb:and pharmaceutically acceptable salts thereof are individually
preferred, with the compounds of formula (l) being particularly preferred.
5 Preferred neuropeptide-2 receptor agonist as described above are those
characterized by fafmula (la)
Y-Ri-R2-X-R3-R4-R5-R6-R7-Rs-R9-Rio-Ru-R12-RI13-R14-NH2 (la) 10
wherein: X isyNRpiReralzRy-RyRAURHRalipaZalineRe-R acRlicRacINKR og), Y
is H, an acyl moiety, a substituted or unsubstituted alkyl, a substituted or
unsubstituted lower alkyl, a substituted or unsubstituted aryl, a substituted
whataskibstituted alkoxy, a 15 poly(ethylene) glycol moiety, PEG-SSA,
PEG-B-SBA, PEG-SPA or PEG-BTC, Riis lle, Ala,.éll;é)zylle, N-methyl lle,

Al ‘Tﬂﬁ?ﬁ?f—%ﬁ?@?%@?%&%}ﬁ?”?%{%f’ﬁl%ﬁt' q9PaMelys, Nle or

YLYSEG b aB3 8o, Aieiane N-metBvNiee P8y 13 o5 HlarOR DR Witituted
2,3,4,5,6- Pentafluoro Phe, 20 R4 is His, Ala, (D)His, N-methyl His,

Iavgetiapc sibditeied-manrbssniad Ard, EopitiEdRemAUPytitigd eeroaryl, a
SRR G T I AP A FROAR S, o
SBA, PEG,-SPA or PEG,-BTC,

Y'is H, a poly(ethylene) glycol moiety, PEG,,-SSA, PEG,,-8-SBA, PEG,-SPA or PEG,,- '
BTC,

Ry s [le, Ala, (D) lle, N-methyl Ile, Aib, 1-1Aic, 2-2 Aic, Ach or Acp,

R; is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

Rs is Arg, Ala, (D)Arg, N-methyl Arg, Phe, 3,4,5- Trifluoro Phe or 2,3,4,5,6- Pentafluoro
Phe,

Ry 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- Trifluoro
Phe or 2.3,4.5,6- Pentafluoro Phe,

Re is Leu, Ala, (D)Leu or N-methyl Leu,

R7 18 Asn, Ala or (D)Asn,

Rg is Leu or Trp,

Rs is Val, Ala, (D) Val or N-methyl Val,

Ro 18 Thr, Ala or N-methyl Thr,

R, is Arg, (D) Arg or N-methyl Arg,

Riz is Gln or Ala,

Rysis Arg, (D)Arg or N-methyl Arg,

R4 is Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe, Cha, (1) Nal, (2)
Nal, C-alpha-methyl Tyr or Trp, and

PEG,, is 1 to 60 KDa,

or a pharmaceutically acceptable salt thereof,
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25 R8is Leu or Trp, R9 is Val, Ala, (D) Val or N-methyl Val, Riois Thr,
Ala or N-methyl Thr, R11 is Arg, (D) Arg or N-methyl Arg, Rig is GIn or

wONe 738 98@3 is Arg, (D)Arg or N-methyl Arg, and R14 is Tyr, (BQT/xearoblassoz4

methyl Tyr, modified-Tyr, Phe, modifiedsRhe or Trp, or a pharmaceutically
acceptable salt thereof. WO 2007/065808 PCT/EP2006/068924 -15 A
preferred embodiment of the present invention is related to a

nedspRepide of reaapio(Ipgenistiag defnadaneranwhBieRA (Rally acceptable

T T .
sictEtylene) glycol moiety, PEG, SSA, PEGM B-SBA, PEGmM SPA or

PEG,,,-BTC. 5 Another preferred embodiment of the present invention is
related to a neuropeptide-2 receptor agonist as defined above, wherein: Y

P3elt QE AR-BRYPIPRIRLY, RBEL1HP 20 PAIMEIVIRAGHLINCOIMAUED e haracterized by
PEG,,,-SSA, PEG,, -B-SBA, PEG.-SPA or PEG.-BTC. More preferably,

foropE@alssA or PEG, SPA. Preferably, Y is an acyl moiety. In another
preferred embodiment, Y can be H. Furthermore, 1.5t is preferred that Y’
can be H. In. the neuropeptide-2 receptor agonist as defined above, it is
prefelrdd tRatPRRiFRoR4R kBaRpr&erRolyRPEG: NE80K Da.
Preferably, a poly(ethylene) glycol moiety has a weight of 1 to 60 KDa,
more preferably 20 to 40 KDa, more preferably 30KDa. 20 In the
wieiedipeptide-2 receptor agonist as defined above, it is preferred that R' is

e, kurthermore, it j ferred that R2js Lys or Nle, Furthermore, it is
prgfgrglgﬁﬁgpé%ﬁgg ar e(r%ﬁnoor%ffl %C%%gf%?%zﬁ%éf R" is His.
¥ usthiermacg] ihisepyeferubstithatdRE imTupstifuethelimbresubisiprefesieschthdttituted

152‘9 isahg - Furthermore, it is preferred that R7.is Asn. 25 Furthermore, jt is
SRR AR RS SRR Toro R STl A R . o
poly(ethylene) glycol moiety, PEG-SSA, PEG-B-SBA, PEG-SPA or PEG-BTC,

R, is lle, Ala, (D) Ile, N-methyl Ile, Aib, 1-1Aic, 2-2 Aic, Ach or Acp,

R is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

Rs is Arg, Ala, (D)Arg, N-methylArg, Phe, 3,4,5- -TriﬂuoroPhe or 2,3,4,5,6- Pentafluoro
Phe,

R4 18 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,

R¢ is Leu, Ala, (D)Len or N-methyl Leu,

Ry is Asn, Ala or (D)Asn,

Rgis Leu or Trp,

Rg 1s Val, Ala, (D) Val or N-methyl Val,

Ryo is Thr, Ala or N-methyl Thr,

Ri1 1s Arg, (D) Arg or N-methyl Arg,

R is Gln or Ala,

Rz 18 Arg, (D)Arg or N-methyl Arg, and

Ry is Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe or Trp,

or a pharmaceutically acceptable salt thereof.
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Furthermore, it is preferred that R10'is Thr. Furthermore, it is preferred
that R" is Arg. Furthermore, it is preferred that R12 GIn. Furthermore, it is

woprefemwsdothat R13 is Arg or (N- rnethyl)Arg. 30 Furthermore, wics/pretesressozs

that R14 is Tyr, (D) Tyr or N- methyl Tyrj snodified-Tyr, Phe, modified-Phe

p LY. (2.6.0 6 di
e A T L
AP TRINPIENERLFYPYe, Wilde2087 /065808 R TER2006HOT8BH, a pély(ethylene)

SRR U SRR TR o b B et Y

ine papeEphivien?) rdgeptarcagon REGs-SSscrted ababe Aareliins 8 xkleckes,, - BTC.
from the 5 group consisting of IK-Pga-RHYLNLVTRQRY,
IK-Pga-RHYLNLVTRQ(N-methyl)RY,

AeRga et AR Qitrinethyb Riese)Y intnBgaiRIMIMNLL /2 neuropeptide-2

TRQ(N-methy)R(-1)Y, 10 IK-Pga-RHYLNLVTRQ(N-methy)R(3,5 di F)Y,
TSP SN S R S ORERS i Py

IK-Pga-RHYLNLVTRQ(N-methyl)R(2,6 di Me)Y,
IK-Pga-RHYLNLVTRQ(N-methyl)RF(4-O-CH3), IK-Pga-RHYLNLV

Y e3NrRR AR RECW5 P ga-RHYLNLVTRQ(N-methyl)R(4-NH2)Phe,
IK-Pga-RHYLNLVTRQ(N-methyl)R(4-F)Phe,
IK-Pga-RHYLNLVTRO(N-methyhR(-CH2OH)Phe, IK-Pga-RHYLNLY

T RORRISthyISIR|2lrgs ypfigty, PEGa-SSA, PEGa-B-SBA, PEG,,-SPA or PEG,-BTC.

%@%ﬁﬁ%&%ﬁ!?@-ﬁﬁ@%@%@%zo
IK-an—RHYLNLVTRQ(f{’I-methyI)R(Z, ,4,5,6 penta F)Phe,

IK-Pga-RHYLNLVTRQ(N-methy)R(3,4 di C1)Phe,

ﬂfgfgﬁgfg '?\%‘M&é}gﬁ%ﬁ%ﬁg%%%@%ﬁrefeﬁed embodiment, Y can be H. Furthermore,

IK-Pga-RHYLNLVTR eth
K- PrpdeRedvhM X/ TRQE@EMethyl)R(1)Nal, 25
IK-Pga-RHYLNLVTRQ(N-methyl)R(2)Nal,
In the neuropeptide-2 receptor agonist as defined above, it is preferred that PEG,, is 20 to
40 KDa. Preferably, PEGy, is 30 KDa. Preferably, a poly(ethylene) glycol moiety has a

weight of 1 to 60 KDa, more preferably 20 to 40 KDa, more preferably 30KDa.

In the neuropeptide-2 receptor agonist as defined above, it is preferred that R' is Ile.
Furthermore, it is preferred that R? is Lys or Nle. Furthermore, it is preferred that R’ is Arg.
Furthermore, it is preferred that R* is His. Furthermore, it is preferred that R’ is Tyr.
Furthermore, it is preferred that R® is Len. Furthermore, it is preferred that R’ is Asn.
Furthermore, it is preferred that R® is Leu or Trp. Furthermore, it is preferred that R’ is Val,
Furthermore, it is preferred that R'® is Thr. Furthermore, it is preferred that R" is Arg.
Furthermore, it is preferred that R'> Gin. Furthermore, it is preferred that R is Arg or (N-

methyl}Arg.

Furthermore, it is preferred that R4 is Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe,
modified-Phe or Trp. Preferably, R' is Y, (m-)Y, (3-D)Y, (3,5 di B)Y, (2,6 di B)Y, (2,6 di
Me)Y, F(4-O-CHs), F, (4-NH,)Phe, (4-F)Phe, (4-CH,OH)Phe, (4-CF:)Phe, (3-F)Phe,
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' IK-an—RHYLNLVTRQR-C-aIpha—Me-Tyr,
IK-Pga-RHYLNWVTRQ(N-methyl)RY, LNle-Pga-RHYLN W

wOSIRGESsosethy)RY, Ac-IK-Pga-RHYLNW VTRQ(N-methy!) Resfgbdilassez4

30 Ac-IK-Pga-RHYLNWVTRQ(N-methyNRY, Pentyl-IK-Pga-RHYLNW

(ANl Phe THmaBIaGaIV P %'ﬁ@ﬁ%ﬂ%ﬁ%%%%é@gg@@m. More

Cyclohexyl-IK-Pga-RHYLNW VTRQ(N-méthyl)RY’,

PSTEPRU6/068924 (216 BENTwYI-IK-Pga-RHYLNW VTRQ(N-methyl)RY,
Adamtyl-IK-Pga-RHYLNW VTRQ(N-methyl)RY, (PEG 30,000
SPA)IK-Pga-RHYLNWVTRQ(N-methyl)RY, (PEG40,000

BEfe)rtd Ryae RipMANWYCERQ( Nameth iR sdibed above are those selected from the
(PEG30 ooo'é-s -IN1e-Pga-RHYLNWVTRQ(N-rnethyl)RY, (PEG30,

HOOR 5L EBA Nle-Pga-RHYLNW VTRQ(N-methy)RY,

Kciter REARGI0IGIORSPA)-Pga-RHYLNWVTRQ(N-methyl)RY,

c-lle- 00 SSA)-Pga-RHYLNWVTRQ(N-methyl)RY, and
]&(%Eéé%%gﬁég Q@é%qvﬂﬁ%VTRQ(N-methyl)RY, to or a
WMM@K@M@I@&}RMf- Other preferred neuropeptide-2

receptor a%(inist as described above are those selected from the group
IGRaRg BENEYIER QR Pmeihd Bod-DY,

aRgaR Y NS RN R H RIYFY:5 Ac-lle-Lys(PEG30,000
SSA)-P a—RHYLNWVTRQ(N-methngY, and IK(PEG30,000

IS EE RN ER QPR OB/ HRVEOR a pharmaceutically
HCFRRIRAIE S e ieainNCRRIRINES 85 fggcriped above, which are not

pharmaceutically accéptable salts, are 20 preferred. Each of the

mm&&m&aﬁm@m@mmﬁa&amga@rmy constitutes a
RAGERSINTECH Ry rored nttopoptle 2 oot
IRBY4-RAKITRO(NRQEhyiieh (2B (di IF)Y ) 2,
IK-Pga-RHYLNLVTRQ(N-methyl)R(4-F)Phe,
1IK-Pqa-RHYLNLVTRQ(N-methy)R(4-CH,OH)Phe, .
IK-Pqa-RHYLNLVTRQ(N-methyl)R(4-CF;)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyDR(3-F)Phe,
IK—an—RHYLNLVTRQ(N—rnethyl)R(2,3,4,5,6 penta F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl}R(3.4 di Cl)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)RCha,
IK-Pqa-RHYLNLVTRQ(N-methyhDRW,
IK-Pga-RHYLNLVTRQ(N-methyl)R(1)Nal,
1IK-Pqa-RHYLNLVTRQ(N-methyDR(2)Nal,
IK-Pqa-RHYLNLVTRQR-C-alpha-Me-Tyr,
IK-Pqa-RHYLNWVTROQ(N-methy)RY,
INle-Pqa-RHYLNWVTRQ(N-methyD)RY,
Ac-IK-Pgqa-RHYLNWVTRQ(N-methyDR(2,6 di )Y,
Ac-TIK-Pqa-RHYLNWVTRQ(N-methy)RY,
Pentyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
Trimetylacetyl-IK-Pga-RHYLNWVTRQ(N-methyDRY,
Cyclohexyl-IK-Pqa-RHYLNWVTRQ(N-methyDRY,
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Another particularly preferred neuropeptide-2 receptor agonist as defined
above is one, wherein said agonist is Ac-IK-Pga

woRKHYLAYY TRQ(N-methyl)RY. Another particularly preferredpcr/mpaoos/068924

neuropeptide-2 receptor agonist as defingd_above is one, 30 wherein said
BopNIst isk(B (;ﬁ%ﬁg%@%@ Pga.:R NWVTRQ(N-methy])RY.
Anoth§er particularly preferre #ﬁ%ﬁ@‘%&h&m& receptor agonist as defined
Aboweyisl BrBg avkIE i Saidl R§eiNstistiPERGE0,000)-SSA-INle-Pga

m%@lhgéygﬁﬁﬁ-@et %&W&%GQ Oyiféﬁ T/EP2006/068924 -

rpar érlgaf)re erred neuro e-2'receptor agonist as
(RS0, aMDRE (S O RePaaARHETH NSRS isdAkyliey,ys( PEG30,000

N B g - bove is e,
WHErBNs8IdREOBBAIIN PR IR ESIOOIREG I NBIAR Y,
-RHYLNWVTR N-meth{%)RY. Neurgﬁge&tide-Z receptor agonist as

AedThas BEEVE; Which At rutie gl a1 B QiNamsiheRooth Y and Y
ArEIROL 3 gaiyisthytenss g)yeel RereyNRRGREPA. REG 518 SBA. PEG,

SPA or PEGm BTC, can also be used as intermediates for the preparation

B EdH5 G S Shndieintehe IV RO BRMmerthdyB ¥. poly(ethylene) glycol
SPQIBRaRECu Ry REGMER B AeRlE. -SPA or PEGm BTC. Such

groups Y and Y can be introduced by standard methods well known to
the person skilled in the art. 15 Preferably, a neuropeptide-2 receptor

OB A 0 T A SR Bt o

RGN CoTRORRYCfIK-Pga -RHYLNLVARQRY, IK-Pga

REYLN ;P03 -R T IK-P
AR AR R0 A R BRI O VR iy
ARANAINEPERQARY0 SSA)-Pqa-RHYLNWVTRQ(N-methyl)RY, and
IK(PEG30,000 SSA)-Pqa-RHYLNWVTRQ(N-methyDRY,

or a pharmaceutically acceptable salt thereof,

Compunds as described above, which are not pharmaceutically acceptable salts, are
preferred, Each of the individual compounds mentioned above separately constitutes a

preferred embodiment,

A particularly preferred neuropeptide-2 receptor agonist as defined above is one, wherein

said agonist is Ac-IK-Pga -RHYLNWVTRQ(N-methyD)R (2-6 di F)Y.

Another particularly preferred neuropeptide-2 receptor agonist as defined above is one,

wherein said agonist is Ac-IK-Pga -RHYLNWVTRQ(N-methyDRY.

Another particularly preferred neuropeptide-2 receptor agonist as defined above is one,

wherein said agonist is (PEG 30,000)-SPA-IK-Pqa -RHYLNWVTRQ(N-methyl)RY,

Another particularly preferred neuropeptide-2 receptor agonist as defined above is one,

wherein said agonist is (PEG30,000)-SSA-INle-Pga -RHYLNWVTRQ(N-methyl )RY.
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IK-Pga -AHYLNLVTRQRY, [A-Pga -RHYLNLVTRQRY, Ac-IA-Pqga
-RHYLNLVTRQRY, 30 AK-Pga -RHYLNLVTRQRY, IK-Pga

wO Rl Weddkd¢ TRQR(D)Y, IK-Pga -RHYLNLVTRQ(D)RY, IK-Pag1/Ep2006/068924

-RHYLNLVT(D)RQRY, WO 2007/065808gPCT/EP2006/068924 -19-

IK-Pga -RHYLNL(D)VTRQRY, IK-Pga -RHYL(D)NLVTRQRY, IK-Pga
"RHY(D)LNLVTRQRY, IK-Pga -RH(D)YLNLVTRQRY, 5 IK-Pga

ARGy MR QR YoriHd- Rogao ENRid YLiNtABTR @EMistl (0 Yiefigd above is one,

RO NE PR AR £ SO SR ek THOTAEARG

HERARRHYLNLVT(N-methy)RQRY, IK-Pga
-RHYLNLV(N-methy)TRQRY, IK-Pga -RHYLNL(N-methyl)VTRQRY,

IK-Pga -RHY(N-methyl)LNLVTRQRY, 15 IK-Pqga

ARGIGN- methyf yNEMERQ RN rdfefar -RidpeydEhE ML ALERQRYo ve is one,
IK-Pqa -(N-methyI)RHYLNLVTRF%RY, I[(N-methyl)K-Pga

NREL L H0RYS HRFrthy RO R VA KR FRIRKE B R QS amethy RY.
-RHYLNLVTRQRY, Ac-INle-Pga -RHYLNLVTRQRY, Ac-INle-Pga

-FHYLNLVTRQRY, IK-Pga -RHWLNLVTRQRY,
Neuropeptide-2 receptor agonist as described above, which are not pegylated, i.e. wherein

both ¥ and Y are not a poly(ethylene) glycol moiety, PEG,-SSA, PEG,-B-SBA, PEG,-
SPA or PEG,-BTC, can also be used as intermediates for the preparation of compounds,
wherein one or both of Y and Y' are a poly(ethylene} glycol moiety, PEG,-SSA, PEG,-B-
SBA, PEG,-SPA or PEG,-BTC. Such groups Y and Y' can be introduced by standard

methods well known to the person skilled in the art,

Preferably, a neuropeptide-2 receptor agonist as described above is not selected from the
group consisting of:

IK-Pqa -RHYLNLVTRQRY,
Ac-IK-Pga -RHYLNLVTRQRY,
IK-Pga -RHYLNLVTRARY,
IK-Pga -RHYLNLVARQRY,
IK-Pqa -RHYLNLATRQRY,
IK-Pga -RHYLALVTRQRY,
IK-Pga -RHYANLVTRQRY,
IK-Pga -RHALNLVTRQRY,
1IK-Pqa -RAYLNLVTRQRY,
IK-Pga -AHYLNLVTRQRY,
IA-Pga -RHYLNLVTRQRY,
Ac-TA-Pga -RHYLNLVTRQRY,
AK-Pga -RHYLNLVTRQRY,
IK-Pga -RHYLNLVTRQR(D)Y,
IK-Pga -RHYLNLVTRQ(D)RY,
IK-Pga -RHYLNLVT(D)RQRY,
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IK-Pga -AHWLNLVTRQRY, 25 Ac-INle-Pga -RHYLNLVTRQR(D)Y,
Ac-INle-Pga -RHYLNLVTRQR(N-methyl)Y, Ac-INle-Pga

woRHTsdeVTRQRY, Ac-INle-Pqga -RHBIpLNLVTRQRY, Acgd\aPias/o68924

-RHDIpLNLVTRQRY, 30 Ac-INle-Pga -RH(1)NalLNLVTRQRY,
e @Iﬂﬂ?ﬁﬁﬁ@ﬁ@ﬁ TRQRY, Ac-INle-Pga -RH(3.4,5 Trifluoro
RY,

Phe)LNLVTRQ Ac-INle-Pga -RH(2,3.4,5,6 Pentafluoro
IBRE3aNRMYRORBRNLWIR QB07/065808 PCT/EP2006/068924 -20

dNle:Paa -R(A LNLVTRQRY, Ac-INle-Pga
"%@%ﬁf@%ﬁgg@@ CINle-Pga -R(4-Pal)YLNLVTRQRY,
KcROH e R B A5 VIRQR Phe)HYLNLVTRORY, 5 Ac-INle-Pga
(2345, [ HYLNLVTRQRY,
Iﬁ%&%@%@ﬂ% RQRT, Ac 1-1-Aic-Nle-Pga
HREYANDYEIRQ R, VAEGRIC-Nle-Pga -RHYLNLVTRQRT,

-2-2Aic-NJe-Pga -RHYLNLVTRQRT, 1..0
@ﬁﬁeﬁ%r&%@%@%ﬁf\@WRQRT, Ac-Acp-Nle-Pga -RHYLNLVTRQRT,
(thyIRIBRIRHRHMENGRTRGRY, (PEG-10,000) INle-Pga

-RHYLNLVTROQRY, and (PEG-30,000) INle-Pga -RHYLNLVTRQRY. WO
Boberoddds %T@%@%IB@@@QX -21 The compounds of the invention

RPaVRARYRIUS HROANSS iRy 18x@MPple, they are truncated versions of
the PYY 3-36. The shorter peptides, for example, not only facilitate easier

IRgredidiadd\BoYfictoetariBR&@Bompounds, but also improve and reduce
I@%f%wﬂ@LWgHﬁﬁ)Wenses. Moreover, the compounds of

the invention will interact

IK-Pga -RHYLNL(N-methyl) VIRQRY,
IK-Pga -RHY (N-methy)LNLVTRQRY,
IK-Pga -RH(N-methy) YLNLVTRQRY,
IK-Pga -R(N-methyDHYLNLVTRQRY,
IK-Pga -(N-methyDRHYILNLVTRQRY,
I(N-methyDK-Pga -RHYLNLVTRQRY,
(N-methy)IK-Pqga -RHYLNLVTRQRY,
INle-Pqa -RHYLNLVTRQRY,

Ac-INle-Pga -RHYLNLVTRQRY,
Ac-INle-Pga -FHYLNLVTRQRY,

IK-Pga -RHWLNLVTRQRY,

IK-Pga -AHWLNLVTRQRY,

Ac-INle-Pga -RHYLNLVTRQR(D)Y,
Ac-INle-Pga -RHYLNLVTRQR(N-methyl)Y,
Ac-INle-Pga -RHTicLNLVTRQRY,
Ac-INle-Pqa -RHBipLNLVTRQRY,
Ac-INle-Pga -RHDipL.NLVTRQRY,
Ac-INJe-Pqa -RH(1)NalLNLVTRQRY,
Ac-INle-Pga -REH(2)NalLNLVTRQRY,
Ac-INie-Pqa -RH(3.4,5 Trifluoro Phe)LNLVTRQRY,
Ac-INle-Pqga -RH(2,3.4,5,6 Pentafluoro Phe)LNLVTRQRY,



5 preferably with Y2-receptors and not with homologous receptors such as
NPY YI, Y4 and Y5. Unwanted agonist or antagonist side reactions are,

watherebgssasinimized. The compounds of the invention are prefecatiyrisefedsoz4

for treating metabolic diseases and disgglers. Such metabolic diseases

Aoshdisprdens ingiudss farexRmRieRefesity, diabetes, 10 preferably type

2 diabetes, metabolic syndrome (also known as Syndrome X), insulin
AHeddllarie R/SiPaevlidylivpRIERNasting glucose and impaired glucose
lecance,. The i iqp; t Iso relates to pharmaceutical
%%&ﬂgggﬁ‘%ng @o%&?ﬁ%@“ﬁg%%gptide-Z receptor agonist as defined
LbtvE-diwg a pHarMalent CalyHactegtdII& QR hier 15 and/or adjuvant. The
Jppaiop leyios emisaces neusppeRUis:2yaagpiay agonist as desaribed
above for use 4s” grapeu icaﬂy active 'substa , especially as
Abetdipalitidally RERENUBIRAQEEE, for the treatment and/or prophylaxis of

diseases which ar uropeptide -2 receptor 20 agonists,
%ﬁri%%ﬁﬁ%?ﬂ?e’%%ﬂgﬁﬁgwsubstances for the treatment and/or
ArophylexsobgherityytyRe W ihaietes, metabolic syndrome, insulin
resistance, dyslipidemia, impaired fasting glucose and impaired glucose
%Tgfaﬁé%ﬂﬁ”gﬁat%ﬁgﬂewg%imem, the invention relates to a

AnethadNRrhe Kigrapeuticrzgyrnd/or prophylactic treatment of diseases
which are modulated bé neurcigget tide -2 receptor agonists, particularly for

AReMFRsPiE R -BAEYdr ¢ treatment of a metabolic disease or

1fliSREas, SSREGIaIMIObeRyRYyPe 2 diabetes, metabolic syndrome, insulin
resistance, dyslipidemia, impaired fasting glucose and impaired glucose

(13iErdiceDWANIe-ReetHidd ¥oMbNIRQRIMiastering a neuropeptide-2
5t as. defingd human being or animal. In a
(pre g?é%ag%mgdﬁggfé%%?g@ov ,g.éiid neuropeptide-2 receptor

agonist is administered to said patient once a day. Preferably, said
neuropeptide-2 receptor agonist is administered to said patient once
every three days. More preferably, said neuropeptide-2 receptor agonist
is administered to said patient once a week. It is preferred WO
2007/065808 PCT/EP2006/068924 -22 that said neuropeptide-2 receptor
agonist is administered to said patient orally, intranasally, intravenously,
subcutaneously, parenterally, transdermally, intraperitoneally, rectally or
by inhalation. Preferably, said neuropeptide-2 receptor agonist is
administered intranasally. It is also preferred that said neuropeptide-2
receptor agonist is administered subcutaneously. In 5 the above described
method, said neuropeptide-2 receptor agonist is preferably administered
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at a dosage of from about 0.001 to about 100 mg. The invention also
embraces the use of neuropeptide-2 receptor agonist as defined above

wdandhestsesapeutic and/or prophylactic treatment of diseases pighpaies/ 068924

modulated by 10 neuropeptide -2 receptpr agonists, particularly for the

fﬂ@r&%ﬁmnam%@mx ﬁtgﬁetgﬁ%ms%éo% ealle ty&ee%a%gt%gg%ﬂgm fruncated

metabolic syndrome, insulin resistance, dyslipidemia, impaire

iuseorseoh ek |H¥)Hn§ed glhecbetelepaptidssT frer mmgtiﬁnralrsonﬁg ke Bttoetbasier
for the

eu tor a on| cribed abov
5% e%%rlgt%n %Eggrﬁeng ?oP%ﬁD er"apela}e%Sﬁ C an %?’%r%lphy actic ln&HUfacmmg
;treatrheeﬁ mfd@hg&mses Vidiiehcaske, miedidatesl by snefiitepiapéidtto P wi Capd tict
rti Iar for the therapeutic lor hylactic treatment qQf
R o e BELBON Sy D RS TR PeCR a oas NP 31, Y4 ana
‘dyslt@rﬂmmed ug@ﬁweﬁlrfmuggr@iu@ﬂ@&@addmpﬁg,e@h@ﬁlg@ﬁﬁﬁm\a&lce-

Such medicaments comprise a neuropeptide-2 receptor agonist as
described above. 20 It is to be understood that the invention is not limited

‘Tadikempsiauiasamnadimesia e thdeaveRIRROIRsCHBAh DERBIMLAR diseases and

variations of the particular embodiments may be made and still fall within

disardebpeSyr Hasiphrlicaisraramiad IO Hst i Pedantrs Stan i abesity. diabetes,
pRINOgyemplaved '%ﬁ%ﬁ@%&%ﬁ&@?ﬁ?@%ﬁ%kﬂﬂ RASEHIBme X, insulin

embodiments, and is not 25 intended to be limiting. Instead, the scope of
retisiaReScAYSHRIGAMIM WPt S Srsting ederpye thied Hpprirtdegiudasmi Fantrer
information concerning examples of and the use of esters for the delivery

of pharmaceutical compounds is available in Design of Prodrugs.
ﬁxqriwgmi@mheé@lfo(lﬁlsbviefrla@@ 8By NBee sy cHMpMSEhaS. C‘a)lmpl ising a

rug Deliver stems Ed 19 .

e S ST Sl carme
aDéivelament. (2d Ed. 1996) at pp. 152-191 WO 2007/065808
PCT/EP2006/068924 -23 The present representative compounds may be
readily synthesized by any known conventional procedure for the

Theriakaricof likpepéderinkagmbeatyeptidnlinecasids agith somertenabove for use

cedures include, for example, an lution phase procedure permitting
o B i B IS Pt BN S T R o he

tregidue: thereehiopayingdtsfeasboy hgERUR AELAIIBEIE BEHER @IVUMRE -2 receptor
protected and the free primary carboxyl group of another amino acid or

Al RRERYrHR G st RaiRa BBty & PHRBRrea bR e treatment and/or

prophylaxis of obesity, type 2 diabetes, metabolic syndrome, insulin resistance, dyslipidemia,

impaired fasting glucose and impaired glucose tolerance.

In another preferred embodiment, the invention relates to a method 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 a metabolic
disease or disorder, especially obesity, type 2 diabetes, metabolic syndrome, insulin
resistance, dyslipidemia, impaired fasting glucose and impaired glucose tolerance, which
method comprises administering a neuropeptide-2 receptor agonist as defined above to a
human being or animal. In a preferred method as described above, said neuropeptide-2
receptor agonist is administered to said patient once a day. Preferably, said neuropeptide-2
receptor agonist is administered to said patient once every three days. More preferably, said

neuropeptide-2 receptor agonist is administered to said patient once a week, It is preferred



10

15

20

25

30

groups protected. Such conventional procedures for synthesizing the
novel compounds of the present 10 invention include for example any

weobieh pbssse peptide synthesis method. In such a method the wypthesis;Bkzo24

the novel compounds can be carried outhy. sequentially incorporating the

Qﬁ?i{ﬁg i el resi ne at a time into the rowi tide chain
accordin%qlﬁﬁ?gggcégg%%gﬁ%%ﬁl%%sof ss%?llé]ﬁ S?Et%rg metho %R g%%:%hora ¥, intranasally,
miethous die discloaedmnlyigrexamply, tMesdésitlR. BuapeArmeralGhamally or by
.85, 2)49-2154 (1963); Barany ef at, The Peptides, 15 Analysis, :
O eyt e R AR gt msanasaly. T
dAuapefeicddress sdiB4:1{d580)dwdinkqre ingorer atadriatairddysubcutaneousty. In

reference, Common to chemical syntheses of peptides is the protection of . .
Vi des e ﬁnaﬁﬁgs%lﬁ B RRBRC 2 fes PO SRiFIFraDD admiistered
suitablederofeaiin@groupSowiRicibuil prevapt a 20 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
‘BRRIRfeAGith Alstragineit ynile, toalreRting ﬁ@lﬁ%éét 108 SR QUBe fined above
followed by the selective removal of the alpha amino protecting group at

fongle Shstnsutic sntieaptoh v ek primenitofidisastes Wiire ayjsapmiulated by
ReSERgoroyespave.besn disslosed il reaald dethssalidah %Igﬁrgghylactic

synthesis method, it should be hoted that each amino acid can be
EpRtEets @ bybssHblepav dighsls coatadnlionafijrased fowliveresispactivdyslipidemia,
PR PEICL SAIOD ARARE SYOENASIS A H‘&ﬁg&”o groups may be
%ﬁgtected blg/%a Suitable prot ct%g ’jroup%gecte from aromatic
urethane-type protecting groups, such as allyloxycarbonyl,

zvloxvcarbon nd 30 substituted b zyﬁgx carbonyl, such as .
D e RS S AR Son S BRcrived above

fpsshemoiperaydoxyfoadiaryheptbiohdny Hecpropid axidéarposptyRetic treatment of

luorenyhnethyloxycarbonyl (Fmoc) and, p-methoxybenzyloxycarhonyl
s S YRR P TR R ahamodi parbclily for e
thupdony cadionytdEotc il @R004065308sk; THEE20R6K68 R4 abdsc syndrome,

diisopropylmethylo rbonyl, isppropyloxycarbonyl, and allyloxycarbonyl.
A B 1 PR Pl ERAER P B RS Frit IS BNANp oferance.
YreprdRAmbRPEOEHRE byusiptpble: rotesing areHRsalactedf@mbove.

nitro, p- 5 toluenesulfonyl (Tos), (Z,) pentamethylchromanesulfonyl (Pmc),
4-Methoxy-2,3,6,- trimethylbenzzenesulfonyl (Mtr), (Pmc), and (Mtr) are

101986 PECiRHG S {RHAIYRE Ao T 1616 BIHPE I PSRV IRCRIMBEIR A s of the

_by a suitable protecting group selected from 2-
invention described herein, as variations of the particular embodiments may be made and

still fall within the scope of the appended claims. It is also to be understood that the
terminology employed is for the purpose of describing particular embodiments, and is not
ntended to be limiting. Instead, the scope of the present invention will be established by the

appended claims.

Further information concerning examples of and the use of esters for the delivery of
pharmaceutical compounds is available in Design of Prodrugs. Bundgaard H. ed. (Elsevier,
1985). See also, H. Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems
(6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of Drug Design and
Development (2d Ed. 1996) at pp. 152-191
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chlo.ro benzyloxycarbonyl (2-Cl-Z), 2- Bromo benztloxycarbonyl (2-Br-Z) -
and t 10 butyloxycarbonyl (Boc). Boc is the most preferred for (Lys).

wdbsdrmegkegoups (OH) may be protected by a suitable protectiergiPiids /068924

selected from ben_zyl (Bzl), 2, 6 dichloropenztl (2, 6 diCI-Bzl), and tert.

B AR (R est BRRIRIR QIR (DR ARACTER 1o T8

and’y- amide groups may be protec &d ya Suitable pro ectlﬁg oup
seleatedrfibprodedmetfoptidity FofittioR, of aGrérpnid hinkybe bz (EmohihAacids. Such
4-DimethoxyditylBis-(4- methoxyphenyl)-methyl (Dod) and Trityl (Trt). Trt . .
R e e e o R o TR A SRty iing
qodentedobybersuitakile fretelpinguaion R selecieshitarmborenyb(keifue thereof
Mesityl -2- sulfonyl (Mts) and t-butyloxycarbonyl (Boc). Boc is the most

N GRE S YO 1 O3B LIRS o815 PRSP BSSFCRAE My & SRR EBR carboxy]

galpeiinggrerprinleated diaaiBenadrd &2l yvitD iy oy RARYbLBOy reactive
and Trityl (Trt), Trt is the most preferred for (His). The synthesis of the

SRS RIGIGBEh is described by J. Hutchinson et. al (J .Med. Chem. 1996,
39, 4583-4591). The Fmoc-Pga derivative was purchased from. NeoMPS,
Inc. (San 30 Diego CA) All solvents, isopropanol (iPrOH), methylene

SHIBISEE RO HRl DIOEhifvEsh D RSN oA ALCRIMPRIR RO R st

iNMBE NRES AL FshaRsd fTom £ IShar AL BUAC & JAGSRNIMEDA. 1n such a method
2007/065808 PCT/EP2006/068924 -25 and were used without additional

thistiethesis Thiflisoresdaiuiauniasaplre hasied fohbyHeiveathbdn oc@ipgeating the
A\ ificati iisanr rbodiimide (DI n
B B A e o e
gondrakpanwithe utt fsridgrhperifications. Mydnorgtienzetriadietto (OB Tpr example,
imethylsulfide S 1. Z-ethgpedijthiol { re,purchase .
e e S b b Son AT Gt T Perides.
fmlposabidshwereage BéshllyyoVible 1, GanfigbratidiVasikhidee, dhied cademic Press

Cc jall EJ% Bachem, or Nepsystem. Purity of these reagents was
162%@%%& .rﬁ%%’ﬁ’%%?%?ﬁ%‘t%‘ﬁ%é%ﬁbwﬁf ﬁ%emelting point prior to

use. 10 Benzhydrylamine resin (BHA) was a copolymer of styrene - 1%
éiivin Ibenzene (100-200 or e . . ,

onion 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
removal of the alpha amino protecting group at allow a subsequent reaction to take place at
that site, While specific protecting groups have been disclosed in regard to the solid phase

synthesis method, it should be noted that each amino acid can be protected by a protective

group conventionally used for the respective amino acid in solution phase synthesis.

Alpha amino groups may be protected by a suitable protecting group selected from aromatic
urethane-type protecting groups, such as allyloxycarbonyl, benzyloxycarbonyl (Z) and
substituted benzyloxycarbonyl, such as p-chlorobenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl, p-biphenyl-isopropyloxycarbonyl, 9-
fluorenylmethyloxycarbonyl (Fmoc) and p-methoxybenzyloxycarbonyl (Moz); aliphatic

urethane-type protecting groups, such as t-butyloxycarbonyl (Boc),
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200-400 mesh) obtained from Bachem or Advanced Chemtech. Total
nitrogen content of these resins-were generally between 0.3 - 1.2 meq/g.

wdnmpeeiessed embodiment, peptides were prepared using sofig-plagsens/ 068924

synthesis by the 15 method generally degcribed by Merrifield, (J. Amer.

> i ical .
e e M I ST . oo
iphacst patetessi$os dpimmeincepr ftemitne 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
Guihidjnaryestey inkdgetotacp2 Openzittypenzytialcghol{ W d &M nitro, p-
or by an.ami o} tween an,Fmoc-Linker, such_as p- ((R

A S PR A s S OF R B e 2.6
tphenbxpacetioacidoiRInkiinkePo) ape nzmysl artamine (BFAR 868INarginine (Arg).
Preparation of the hydroxymethyl resin is well known in the art.
Fmoc-Linker-BHA resin supports are commercially available and

peNeralivdisediiients.gesicdreptida eI srunhesized Nas k@ from 2-
unsubstituted amide at the C-terminus. Typically, the amino acids or

hiPretrenrd CapRenshts tHeZimoBLamebBriR xeeHbas ¢ 2the-Einond t-
wIQiesird R kRN agidiy HEQ@??%WEH for @ gQuivalents of amino

acid and a suitable coupling reagent. After couplings, the resin may be
washed and dried under 30 vacuum. Loading of the amino acid onto the

i fopy.bed ing inp. agid, analysis of an aliquot of .
e 8L s AR TS R teceed rom
tenajy<BzIARY tididzotetcamin@d, grdifisBrbyand cappiat iy rdaotindBtheas most
resin with aceti h %ﬁgﬁ@ﬂdiispropylethylamine in methylene
RIS é.ﬁi’/bé?‘féoﬁﬁﬁlg JEP2006/068924 -26 The resins are
carried through several repetitive cycles to add amino acids sequentially.
he@ a%zrgglamino Fmoc protecting groups are removed under basic

it

St st PR TR PR By AR TH76r PR 8IS BRSSO iR Py eclected from
maybeitaedfarihis pUsPERRtRoR{RkaRM Brads) Pipariding iR Mk iBis- (4-
utilized. Following the removal of the alpha amino protecting group, the
racies el brotebd dApdhep Gy HrE Bo d pldt theepris pieHe HiEdifdgn) and
(erglgr to obtain an intermediate, protected peptide- resin. The activating
reagents used for coupling of the amino acids in the solid phase 10
synthesis of the peptides are well known in the art. For example,

BRARRplRdaRaRY AR RN INGRERIR IR SEDARY A ol Hom formy1
(dnnethylamino) phosphonium
(For), Mesityl -2- sulfonyl (Mts) and t-butyloxycarbonyl (Boc), Boc is the most preferred

for (Trp).

The imidazol group may be protected by a suitable protecting group selected from Benzyl

(Bzl), -t-butyloxycarbonyl (Boc), and Trityl (Trt). Trt is the most preferred for (His).

The synthesis of the amino acid Pqa is described by J. Hutchinson et. al (J .Med. Chem.
1996, 39, 4583-4591). The Fmoc-Pqa derivative was purchased from NeoMPS, Inc. (San
Diego CA)

All solvents, isopropanol (iPrOH), methylene chloride (CHoCly), dimethylformamide
(DMF) and N-methylpyrrolinone (NMP) were purchased from Fisher or Burdick & Jackson
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hexafluorophosphate (BOP), Bromo-tris-pyirolidino-phosphonium
hexafluorophosphate (PyBroP)

w2 rHe&sootriazole-l-yl)-1.,1,3,3-tetramethyluroniumhexaflugiophesphiaiesyz4

(HBTU), and diisopropylcarbodii hide (DG). Preferred here are HBTU and
ivati CH n d Merrifield. (in.
e e R e o e A P o
Hapgaybamdomidyiseandlized Withiou Suthggentsfisagbnas 1
hydroxybenzotriazole (HOBT), N-hydroxysuccinimide (HOSu) and 3,
4-dihydro- 3-hydroxy-4-oxo- 1, 2, 3-benzotriazine (HOOBT) may be added
[taitherepyiplirig Mixided ©IC) cndbd icopptipyizer fhensyailiiREdyoles. purchased from
referred here is HOBT. 2{1, For preparation of N-terminal acety|
R SRR SR8 YRR ey g W PR TG fgole (FOBT)
dieptideswiiic2@Mssatia andryaiide dn BN FEwith b dAndsed atber foma Chemical
erminal acylations, acylation was_carried out using the corresponding
@%r%riweda}éﬁ&k%‘&ﬁ% ST RESHEATIRR: DTSR SR EE Sephly of the L
JoieeRl{on antypienl syntinelic syehensAs PYRINScRIRLQGONEIRRBEAURDY of these
Time 30 1 DMFE 2 x 30 sec. 2 20 % piperidine/DMF 1 min. 3 20 %

IFisERENSMR st Ribiaxss FlussudeaoyENdHd 6o eudtng primg prior to use.

& esn QA ; F S8 LGPy -
Bl s EA20 G0S N A0 AR ot

LA meiip chiziped Suwddadygemdntsised Chestinlys Beidlcduplagsontent of
HRES ORISR MAINMRRREA® 320 BliFetpEIns-

In a preferred embodiment, peptides were prepared using solid phase synthesis by the
method generally described by Merrifield, (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-
benzyloxybenzyl alcohol (Wang). resin, or by an amide bond between an Fmoc-Linker, such
as p- (R, S)-0-(1-(9H-fluoren-9-yl)-methoxyformamido)-2,4-dimethyloxybenzyl}-
phenoxyacetic acid (Rink linker) to a benzhydrylamine (BHA) resin. Preparation of the
hydroxymethyl resin is well known in the art. Fmoc-Linker-BHA resin supports are
commercially available and generally used when the desired peptide being synthesized has

an unsubstituted amide at the C-terminus.

Typically, the amino acids or mimetic are coupled onto the Fmoc-Linker-BHA resin using
the Fmoc protected form of amino acid or mimetic, with 2 - 5 equivalents of amino acid and
a suitable coupling reagent. After couplings, the resin may be washed and dried under
vacuum. Loading of the amino acid onto the resin may be determined by amino acid
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 diispropylethylamine in methylene chloride.
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Coupling reactions throughout the synthesis were monitored by the Kaiser
Ninhydrin test to determine extent of completion (Kaiser et at.

woAnahBiegiem.34, 595-598 (1.970)). Slow reaction kinetics WasOBsaIMskgo24

for Fmoc-Arg (Pmc) and for couplings to,gecondary amines by sterically
hindered acids. Any incomplete coupling reactions were either recoupled

~with 15 freshly prepared activated amino acid or capped by treating the

Peptiesesinowitied detio ganhyelntieepattiesarybed abadeamiie fidlys sequentially. The
embled peptide-resins were dried in vacyum for,_ several hours. For |

R B B A e St i e S dapericine,

[iteaysddmnmtiteh2BheaSi0-4668 exarmobsy/Ihenpe bt deEHNSEr@ HRalePreferably

%@S?‘ 100 laé.etha ' im,é‘%?? dimethylsulfide, 300 L anisole, and 9.5 mL

iffuBROAEEHE B per § resin, at room temperature for 180 mm.
Or alternately the peptide-resins were treated with 1.0 mL triisopropyl
silane and 9.5 ml- trifluoroacetic acid, per gram of resin, at room

Faliosdrs:the regiorebahihe HRa aBNAL I R Srun e hiraresatpertscted amino
Riecipiaisshie chlisdiethykigoriieh Jheeshiaies ﬂﬂ%ﬁ:ﬁﬁ&t@:%gg%cmd peptide-

and the ether layer was decanted. The residue was washed with two or

IifiBe VBRARBGHNE fomeRe teckioniroyating RE tharmBip Giststinwes sobifipbase

drEvagyY ificat id e _ . _
RS .0 RSB RS AR e o

SRR RA I TrIRe Cren-d-tdverssipliioettyh810o)urhestBOREE0 min.

. i ' inj to, th I i
S L RS R BR SEBRIR D s
(BNBioP s gt Rerabpitaried al 296l B, butiesn2ybynoss BroernTioniphtaghate

BRI ) S et oo

adetechgryeassrrdieatrP20/2pB atmyTHe Klantiteid canmanitgtbespraduets.

ere separated and their purit S judg n Shimadzu | C-10AT .

SRR ey rSsho L Hiode RS S et B don s eagents
stiolvay dtéyofr 2xyiamiotrigratieHCBIT0) Kohpuek FQminigaue eno S8y Wi 3, 4-dihydro-
TFA/H20, buffer B; 0.1% 5 TFA/CH3CN)). Fractions juoilgggg to be of high ]
IpFE PG Posted anid SIS TR or e BR afgrddacte fapling mixtures in

cebackespiymanaliicah iRl wika revarsedimease eahimn 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

FRRGHERIRRIEN AR MB)RT 2Q-B/FELEARRIAK MASS BRBHLIAY %wi.éggdvla)'treatmg the
All products yielded the expected parent M+H

resin bound peptide with 20% acetic anhydride in DMF with 5% DIEA. For other N-
terminal acylations, acylation was carried out using the corresponding carboxylic acid

activated in-situ with DIC/HOBT for 30 minutes.

The protocol for a typical synthetic cycle is as follows:

Protocol 1
Step  Reagent Time
1 DMF 2 x 30 sec.
2 20 % piperidine/DMF 1 min.

3 20 % piperidine/DMF 15 min.
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ions within acceptable limits. The compounds of the present invention can
be provided in the form of pharmaceutically acceptable salts. Examples of

wpteleedmalts are those formed with pharmaceutically 15 acgggigpios/o65924

organic acids, e.g., acetic, lactic, maleicpgitric, malic, ascorbic, succinic,
benzoic, saligylic, metha onic, toluenesulfonic, trifiu)g ﬁas%%tic, or
pamoic acid, as well as polymeric acids such as tannicacia or
carboxymethyl cellulose, ahcD&alts with inorganic acids] suthsas,
hydrohalic ackds (e.g., hy% Eloric acid), sulfuric acid,r?r p{bos'é)horic acid
and the like. Any procedure for obtaining a pharmaceuticil g ‘E:'eptable
salt known to7a 20 skilled adigsimgan be used. WO 2007#06R808R hours.
PCT/EP2006/068924 -29 In the practice of the method of the present
invention, an %ffective amB)LM of any one of the peptid%é‘éptlsﬁg'invention
or a combinagon of any ofphgmeptides of this invention;ar € gec.
pharmaceutically acceptable salt thereof, is administered via any of the
usual and acd€ptable meti¥is known in the art, eithersidfses-in
combination. Administrati@ry e, for 5 example, once afiay,once
every three days or once a week. The compounds or compositions can
thus be administered orally (e.g., buccal cavity), sublingually, parenterally

e.g., intramuscularly, intravenously, or subcutaneously), rectally (e.g., ,
R S S S e e i BlbelE S o o B resin.
Oyipibgationi(@gthion ATesOR, shthelisthe fo v fif elichyl it 98 GASRMYSrin test to
%gsgages, includinrg tablets and suspensions. The 10 administration can be

b
FREEeHH A SHGRRIACASAGE T8 A Wit ESIR SRS thetapy Bl kY 7R)- Slow
reingiendaneritherapy B ipiUeY Thecthe R IeHICHAMRORIIBRLANAISORRAR amines

the form of an_oil emulsion or dispersion in conjunction with a lipophilic _
byftegirathalindersdiacidia, SINGRIPEH GTR 8 derrrembere either recoupled with

fRLBIRIPRIIRIe e aRmMRAsHIPA-(0 ro%%@??&%ﬁﬁ%éa@iﬁ?@ﬁ@ MSEHBEsin with acetic

administration. 15 Thus, the method of the present invention is practiced
Amatifs s rssyihnsiaheyss Eiretitizasyomblodas piidsereripsvinremiiadtin vacuum for
Hliemativaly, the method of the present invention ineffectively practiced

as continuous or prophylactic treatment. 20 Useful pharmaceutical carriers

for the preparation of the compositions hereof, can be solids, liquids or
FRSAS: DUEp IO TRATEARR. ARG e [ L ARISIS: RIBRICARONEPsom he
suppositorie’s, powders, enterfeally Coated or other pro ec‘f' d Formatations

r¢eig. Bdingngrie, the peptide-resins were treated with 100 UL ethanedithiol, 100 ul -

dimethylsulfide, 300 gL anisole, and 9.5 mL triflucroacetic 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 was filtered off and the filtrates were precipitated in chilled ethyl
ether. The precipitates were centrifuged and the ether layer was decanted. The residue was

washed with two or three volumes of Et>O and recentrifuged. The crude products were

dried under vacuum.

Purification of the crude peptides was preferably performed on Shimadzu LC-8A system by
high performance liquid chromatography (HPLC) on a reverse phase C-18 Column (50x230
mm. 300 A, 10-15 um). The peptides were injected to the columns in a minimum volume of

either 0.1 AcOH/H20 or CH3CH/H20. Gradient elution was generally started at 2% B
buffer, 2% -70% B over 70 minutes, (buffer A: 0.1% TFA/MHHO, buffer B: 0.1%
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ion-exchange resins or packaging in lipid-protein vesicles), sustained
release formulations, solutions, suspensions, elixirs, aerosols, and the

wdiken7hlassoarrier can be selected from the 25 various oils inclygifg:thaee0ako14
petroleum, animal, vegetable or synthetiggorigin, e.g., peanut oil, soybean

Tyt i me. oil the like..Water, saline, aqueous se
AR AR S W e
fieIRogh fRininietiable AAHINER fphRXAMPIE HermuiationsiAldeed on Shimadzu

intravenous administration comprise sterile aqueous solutions of the

Ll AR gredrsistlswpenusiae prapienbae dissdiviS s Sumendd A cidenm) at a flow
1RTSLHERIRIAN WAIBEO BIogUES ARAHHERY BRAUIRN oAy i@)@@#@ Hster B: 0.1%
solution sterile. Suitable pharmaceutical excipients include starch;

TEANGIeC)E, Blanass, jatieser Balof Helaparimalizrdqa dedianahabiprsiiea.
magnesium stearate, sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk, glycerol, propylene glycol, water, ethanol, WO

IELQQ;/ 0eR308.4 91];! ELE:?SO\QI%%Q%% ﬁ%%ﬁl&?ﬁ@ggg £ 9@8%?%' é)tpa%e column as

may be subjected to conventional pharmaceutical additives suc
prtaserbavive Sustabitizh gragents weeitidgedrte o gifyimgragielyt§ Ssa¥@%or 1l final
justi [ola]2 r iffers and the like. Suitable pharmaceutical
e R B R SRR RSB M) o
dhivtonpreguticsl $eicnoesthy(ESWIMarih pRubitisoheplesitibnsxpavilidiparent M+H
an “%\{ﬁ%t Cconttgkqea]nmggective amount of the active compound together
with a suﬁa%ﬁg carrier so as to prepare the proper dosage form for proper
administration to the recipient. The dose of a compound of the present
ﬁvention de(gsﬁﬂr;ﬁggn a number of factors, such as,. 10 for example, the
& SREPH AL B REOI BV SBROR AT BEU Ui G 9rer S pfatmagsytically
dhemaneitign oftheubiestinheteardarntdiimaiely Wilkhmslesidadibyy

the attending physician or veterinarian. Such an amount of the active

SRR O 4 ASiSirfel AP EHE: RRENMYE IShydidramBls casiRbifafssinic, benzoic,

selgmedhiechaleinrand, i g &laimicas @R o RIIREHYE o AR 2 ki) as well as
example, the dose for intranasal administration is typically in the range of

PRAYEIS6IGAS 8D 46 SRANGCI A¥iE/RE BERmyr el sslhlesarrndiveipreidriaerganic

Aihcians PasRd Qrupspl i R BRAL- 000 B e aci
o D0 Bt bt 15 . ok IR Bl

JedvbalEandaiiecadagtioroisainmes atermacutividlymestnably fedinknown to a
2heyt.1ug 19 aRout 2P0 mg. WO 2007/065808 PCT/EP2006/068924 -31
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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

woneniessosEXAMPLES 5 PREPARATION OF REAGENT 1@¢1/EP2006/068924

IPEG3oh-Mesvlate Triethylamine (TEA) £y H3C (MW 101. 19, d 0.726) 11

b D B e e S 380 B Rt bl 5£88) e of the

086851 o1 8 20e8BEIMBHATHIGEES M\Aﬁﬁﬁﬂ@a;ﬁdﬂe&@ &Ddid mpedtion or a
round-bo to flask e ien ith etic stirrer, dean-stark tra
PR ConaGe Ao sera lélrggd%# \gFrﬁl rolﬁggiﬁ?rﬂlsf%uggfgrwg% %‘Sﬂéélgl\ﬁﬂm acceptable

 hOthad6kBdvmmciofiriREG S0gtber (ahicinsdadiom Mippanstipadfab:, for

and 500 mL of toluene. The PEG solution in toluene was azeotropically

TW 5y YISTfiNG o f FETHITYSPIORAENS REATRE Eoilitiohfvaaetadser

d@@ﬁbtﬁﬁﬁﬂﬁ&@ﬂﬂ@asﬁ% thersalsea 3Q0ME. of anbyarets?) sublingually, parenterally
dichloromethane was added, the solution was cooled to 0-5 C and 0.67

(8- (EATAGUIFBF IREASRARN. Shth BeSEPRP sk rHly 6., by suppositories or
WEHenesuliemd-shinfidesversaddes, %WWOPW&W(@ Ligfhéh 0s0l), and

rubber septa. The mixture was stirred for 2 hrs at ca. 4 C and then stirred

igrthsSntTters sebsklievid eFateoun desasoingiadimstatiet napdurespeasions. The
SRRCRNLRIRO.OR @crﬁﬁﬁﬁcﬁ}!@lﬂ?ﬁastﬁﬁﬁ%ﬂ\@&f%g rﬁ)qmm&ﬁ]%%{ﬁetherapy or in

glass frit to remove salts. (Caution: warm up the glass frit during the
Fifeetie A aee shetanit aA dibdarutiorher Sieraptiaify g ppTRE P cdnelswds in the form of an

af%ﬁ&mg% oyt &ﬁgg ,gh &fq%c‘é?é %ml %%?ﬁé%'%éss%ﬁ 'a'%%%?'lé%%d or in the

diethyl et er (30:70, viv uct was cted an er
foaoueim bicdsgrdebiperstinedondrmig hbnmgmaﬂﬂ@t(gﬁ%l)lmhaomdemﬂhdmsculm
20,94 gga%omPEG?,oo -Amine WO 2007/065808 PCT/EP2006/068924 -32

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 invention

is-effectively practiced as continuous or prophylactic treatment.

Useful pharmaceutical carriers for the preparation of the cornpositions hereof, can be solids,
liquids 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 include starch, cellulose, tale, 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,



~i\ 0 NI-140H H3C~0", v O O/'S-CH (MW?35.05,d0.9(H0) H3C n _(~ ~O/~
/'~ 01 3 NI-r4C1 ~0 | i NH2 2 (n - 682) (MW 53.49) 3(n-682)

WEHBH6ERRB406855 C7.365H27330682N MW 30 kDa MW 3@¢Pairckacsod

10

15

round-bottom flask equipped with a maggetic stirrer and argon inlet

Qﬂp@llg Eg%a%&%%%ggf%\g% 1%%%&%1%@89{10 tf nég I;v%n gnlé?all%a\élg tg c%} additives
prepared above an 50'm am onlumohy roxide aquieous solution

(B, meservaies selbifiomd 68cgtaf wenngritemebifyice avastaddredfoFhejusting
solution was w d carefully to djssolve all of the PEG mesylate.. The .
S S e S R R Rl FRRAS it formution
axcessriedds Rbndugiodsiribbiridenficalscicpres syE oAl dapth ach compositions
reaction flask. 10 After the reaction was complete, 160 g (10 wt %) of .

Wil ABHTS e (WAL ARt St ARG el 02 HiE SRt Wit 1§ Se D with &
fikabld 2R0ienkoofsdis lematiape ptnekemRines for ganiedrRaIS MBS to the
dried over anhydrous sodium sulfate for about 1 h, filtered and

E6R&Htrated on a rotary evaporator. The product was precipitated by

addition of 1800 mL 15 of cold diethyl ether, filtered and dried under

vacuum at room temperature overnight to give 85g (94%) of 3 as a white

EpridosposeprrnamE S heessmamigatiRaiderstd poa/mupbe #ideeigGosuch as,

f\jpépMQH{sle, theSnidhidd 82 AnthnilRra B2 kit 200Kl A3 lRB8e %8%}’8&%@%@@, and
C1369H27370685N MW 30 kDa A I. L, roind-bottom flask eGuipped wit

Benaphiene sfither ahitdrtiobeifieatbdibbid miviarately otilfoedewithdoty ghea0@nding
gzt e ALY AL 0D A o
astareimig physician or veterinarian is referred to herein, and in the claims, as an "effective
amount”. For example, the dose for intranasal administration is typically in the range of
about {001 to about 0.1 mgfkg body weight. In humans, the preferred subcutaneous dose
based on peptide content is from about 0.001 mg to about 100 mg; preferably from about
0.1 mg to about 15 mg. For the API, it would range from about 0.015 mg to about 100

mg; preferably from about 1 mg to about 100 mg.
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anhydride in 50 mL of anhydrous acetonitrile was added slowly using
addition funnel. The reaction mixture was stirred at room temperature

woeyarnighsognder an argon gas flow. WO 2007/065808 PCT/EP2006/668924

PCT/EP2006/068924 -33 After the reactipn was finished the solvent was
tQ, g hen
S S B LSBT g e
withded/eNaOk soitiboroalyhstirdechfoditnh ikbileapaint dieinggitiat. 7.0. To
this solution 40g (10 wt. %) of sodium chloride was added and adjusted
the pH to - 4.2 with 6 5 N HCI solution. The resulting aqueous mixture was
extracted with 200, 1.00, 50 mL = 38R AMPIfERCchloromethane. The
combined organic extracts were dried over anhydrous sodium sulfate for
about 1 h. Filter off the sodium sulfate and concentrate filtrate on a rotary
evaporator. Precipitate the product in 1 Lof cold diethyl ether, Collect the
product and dry it under \‘?ﬁ%ﬁ&‘t é%’\';ernlght to give
569 (93%) of 4 as a white 10 solid. Step 4. mPEGank Succinimidyl
Succmamlde 15 H3C n 4, (n-682) 0 C1369H27370685N MW 30 kDa
TG S mide (NITS) 1,3-Dicyclohexylcarbodiimide(DCC) (MW
115 09) (MW 206 33) H3C~ O "/ 1\y\/OJOn/~N1l 5,(n-682) C
1373H2740U687N2 0 MW 3G RIBEABOIANL, round-bottom flask i

ehmpgédwg*)nag"et twwi&gm_mwmblwwa&qed S
with 56 g{1.87 mihol) of MPEG.g0dddarSuceinamide Atid 4 and 500 miOof] s

anhydrot@gjmﬂiggomethane FE’thiS Solutitn 0.24 gX2US RIS BF N - 6s2) ©
hydroxysdécinkinide and 0.46 g (2.24 mmol) of Mlé@%,ﬁ”gaﬁ“
1,3-dicyclohexylcarbodiimide were added

A 1 L round-bottom flask equipped with a magnetic stirrer, dean-stark trap, reflux
condenser and argon (or nitrogen) inlet bubbler was charged with 100 g (3.34 mmol) of
mPEG 30 kDa {obtaiped from Nippon Oil and Fat) and 500 mL of toluene. The PEG
solution in toluene was azeotropically dried by distilling off 250 mL of toluene then the
solution was cooled to room temperature. To the solution 200 mL of anhydrous
dichloromethane was added, the solution was cooled to 0-5 °C and 0.67 mL.  (4.84 mmol)
of triethylamine and 0.33 mL.(4.34 mmol) of methanesulfonyl chloride were added dropwise
using syringe through a rubber septa. The mixture was stirred for 2 hrs at ca. 4 °C and then

stirred at room temperature overnight under argon gas.

The mixture was concentrated on a rotary evaporator and was filtered through a coarse
glass frit to remove salts. (Caution: warm up the glass frit during the filtration to prevent the
solution from solidifying). The product was precipitated by the addition of ca. 1800 ml of
cold isopropyl alcohol and diethy! ether (30:70, v/v). The product was collected and dried

under vacuum at room temperature overnight to give 90g (90%) of a white solid.

Step 2. mPEG g -Amine
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slowly. The reaction mixture was stirred at room temperature overnight
under argon gas flow. 25 WO 2007/065808 PCT/EP2006/068924 -34

woAften ssse@action was complete, the mixture was evaporated o 88865068924

on a rotary evaporator. Then, the produgbwas dissolved in 200 mL of
anhydrous toluene and the gsolution was filtered through a pre-warmed
mn aid with a ad of celit&™te product was precipitated by

gtd] Wrmﬁl&&aﬁ%ﬂ%oh d 5diethylo
ether (30:70, V/v). The prodcuct was colfeted and dried undePﬁ&uﬁ ai\/\

roomz2temgerature overnight to give 26‘6‘?@6 ?o)) of 5 as a whitesgglid.
PREPARATION'OF PREFERRED COMPOUNDS 10 EXAMPLE:N
PrepangthrlfDdf Fmoc-Linker-BHA Resin Benzhydrylamine M%W 30 kDa
copolystyrene-1% divinylbenzene cross-linked resin (10.0 g, 9.3 mequiv,
15 100-200 ASTM mesh, Advanced ChemTech) was swelled in 100 mL
@ﬁécr@unﬁér@aoanéiammdw@ﬁmmh at@menﬂreshm@r olipidler was
Th in w
tre etg%@pbl% , S)-a- (1 9H- I(t%:ogrbslr%i%gﬁg et e mé%ln 83[- ?%% 1600 mL of
Angiaretino Ry 5@1@2@1&:) hevioxyeoeto &0 Fwoc -Tmﬂes)s@h(ﬁbrg 16030f ammonium
xybenzotriazole (2 1 ?E
e S B R I Hedifie kg e PEG mesylate
Dhiel HOHRE $2ld40i0 2 4vhostisred an@rm:e mppratioee TdrelBasinhilasdili@igdxcess gases
rj’iurrd V\hashge% ?uccessrvel with 10Q nj] each qof CHzClz (fwg times),
I80propanc 13 SURIEg™ S%rﬁ 9B HISEEENad K Kaiser
Ninhydrin analysis was negative. The resm Was dried under vacuum to
eIdéEFbl .2 g of Fmoc-Linker-BHA resin. A portion of this resin (3.5 mg

B B0l A L AP ERUETAR S Rt an he

miRiakeindicated Adoading *F)Semmalgy FXAMBULBIAINGE! faltBEmbined
synthesis of {)eptrdes by Applied Biosystem 433A synthesizer usi

I TG EIE BT (B B a SR S clon Bro8 i iseafband
REREIR YN LSS Y ARRIIE L BIOSHRIGI 433AY PR AGI 5 Ridition of 1800 mL

of cold diethyl ether, filtered and dried under vacuum at room temperature overnight to give

85g (94%) of 3 as a white solid.

Step 3. mPEG;-Succinamide Acid

O
o~ 'k\/ MNHE + —— N {’\/ V\ /K/\”/
3, (n~682) . .
Ci365H27330652N o (n ~ 682)
MW 30 kDa ' G 3691{2;;370685N
MW 30 kDa

A 1L, round-bottom flask equipped with a magnetic stirrer and argon inlet bubbler was
charged with 60 g (2.00 mmol) of mPEG 30 kDa amine 3 and 500 mL. of anhydrous
acetonitrile. The solution was cooled down to ca. 4 °C, then 2 g (20.00 mmol) of succinic
anhydride in 50 mL of anhydrous acetonitrile was added slowly using addition funnel. The

reaction mixture was stirred at room temperature overnight under an argon gas flow.
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City, CA), the FastMoc 0.25 Inmole cycles were used with either the resin
sampling or non resin sampling, 41 mL reaction vessel. The Fmoc-amino

woeniohresigsusvas dissolved with 2.1 g NMP, 2g of 0.45M HOBT#HBERb#0s/068924

DMF and 2M DIEA, then transferred to_tlg reaction WO 2007/065808
RRTEPRO06I908924 | ool 2
e 7 S AP BT MR YR Svmporator.
“Hiafin ¢k lpy ipptiec Biosybtedns 4 Homéxahwier Bleppdbeitbahelmodulas adjusted
for, Emo egtion using 20% Piperidine/NMP and relateg washe .
o R R B o e SR PR 465 o i
salpriesetis the wnodlef fardactivafiondefveam i adishth chutticgs wiHh©:48.2 with 6

TU/HOBtand 2.0 M DIEA and.mixing with N2 bybhling:
N ST e RN HOR RRAPP i S et PAEcHon $08s30 L = 350

represedithihe monkie. foRdrasnstonof shenptivatastamine aaid &dhenhydrous

reaction vessel for coupling; | represents the module for a 10 minute

SRR PRGN RO L BrEB USSP OO tiERte AR S NRsELR ey e on

TRRFESORES e MadLis iar GRaE L EaRtNdas, G RINE A RROIOXIRAEY product
10 minutes and draining the reaction vessel. Couplings were té)icall

Bk AR E P PRI GF FReaUIEMPeHHEEESHVRTDIBBIE ¢igiEs Shd{ Fetarmprbas a white
Qeuble couplings were run by performing the procedure "BADEIIADEIFD."
Other modules were available such as c for methylene chloride washes
and "C" for capping 15 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
Step demBPd GhneyadiimidyiSueoinapmidally used for coupling one amino
acid. For synthesizing tetra peptides, however, the cycles were repeated
and strung together. For example, BADEIIAPEIFD was used to couple
the first aminbisibid, WEH IF couple the second
amino acid, followed y BADEIADEIFD ﬁ) couple the third amino acid,
followed by BADEIIADEIFP 1&9 c9, le the fourth amino@cid, followed by
BIDDcc for final deprotect@n&p %agsiging. EXAMPLE 3 25 Preparation of
H-IIe-Lys-Pro-GIu-AIa-Prq;ﬁT;g—ﬁng&s'p-Ala-Ser-Pr-GIu-Gnu-Leu-
Asn-Arg-Tyr-Tyr-Ala-Ser-Leu-Arg-His-Tyr-Leu-Asn-Lei-Val-The-Arg-Gin-A
rg- Tyr-NH2 (RY¥ 3:3RhMR200%1265808-BOHERQABNEER4DER6

- (MW 115.09) (MW 206.33)
? I
HaC o 0
T T N('j
5 (n~682) © ’Cl)
C1373H27400687N2
MW 30 kDa

A 500-mL., round-bottom flask equipped with a magnetic stirrer and argon inlet bubbler
was charged with 56 g(1.87 mmol) of mPEG 30 kDa Succinamide Acid 4 and 500 mL of
anhydrous dichloromethane. To this solution 0.24 ¢ (2.05 mmol) of N-
hydroxysuccinimide and 0.46 g (2.24 mmol) of 1,3-dicyclohexyicarbodiimide were added
slowly. The reaction mixture was stirred at room temperature overnight under argon gas

flow,
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NyN OON ~IIN-NONNItN NN/~-NN/NN~NJNNN NO pNNOO
O~-ON ' YNOJ~pOY pV?2u/i~ONOONOOOO/'-O NNNNY ~

wo\e@reblYobl N 7\~ O NON N O The above peptide was synthegizetss/068924

using Frnoc chemistry on an Applied Biggystem 433A synthesizer The
RYBINGE REL MR PIOGARIEH Q" AOHNE COUAAURG INEAAHES, rorary
Thé synt

described in Example esis was ca out on mmo
ssealeraising tiee, ShEmpockukinker diddebin 2@90@@@125@1@1@@6&@% and the

i(%m P \%a% ﬁAl‘tt ttclg t%ro &thgfl swthes&s d(}heer T aesv}é%skgg r%‘fsl];ﬁrred X ?c:ehte The

reac on vesse on a S orc eavage e peptae was Cle
pmeinesmaaqor@]pﬁzﬁam h}&l&htﬁﬁwfﬁ%}ﬁ%lanﬂcblﬁrmxﬂl}tﬁmﬁpmmtb}iﬁlrt&cohol and

or 1 ro emperature. Th otectjon solytion was
R PG O R s B i FSOHTN 2 S BT S
t&iﬁ@a’t@r&%%ﬁﬁ@t&tﬁgﬁh@ pEptEies T bespantidenassentrifuged 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 HPLERGIPA RA'BHIIC&F PREFERREIP OGP Mg particle
size) and eluted with a linear gradient of 2-70%B (buffer A:

0.1%TFA/H20; buffer B: 0.1% TFA/CH3CN) in 90 min., flow rate

PYR(Fiand detection 220/280 mn. The fractions were collected and

were checked by analytical HPLC. Fractions containing pure product
RyepavsdinpinbHmaehiobeniBddAResi 151 mg (15%) of a white

amorphous powder. (ES)+-LCMS nile calculated ("calcd") for

C130H229N53054 20 4049.55 found 4050.40 EXAMPLE 4

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

100-200 ASTM mesh, Advanced ChemTech) was swelled in 100 mL CH,Cl,, filtered and
washed successively with 100 mi each of CH,Cl,, 6% DIPEA/CH,C), (two times), CH,CL
(two times). The resin was treated with p- ((R, S)-u-(1-(9H-fluoren-9-yl)-
methoxyformamido)-2, 4-dimethoxybenzyl)-phenoxyacetic acid (Fmo;:-Linker) (7.01 g,
13.0 mmole), N-hydroxybenzotriazole (2.16g, 16.0 1nmole), and ditsopropyl-carbodiimide
(2.04 ml, 13.0 mmol) in 100 mL 25% DMF/CH,CI, for 24 hours at room temperature. The
resin was filtered and washed successively with 100 ml each of CH,Cl; (two times),
isopropanol (two times), DMF, and CH,C}, (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 mmole cycles were used with either the resin sampling or non
resin sampling, 41 mL reaction vessel. The Fmoc-amino acid resin was dissolved with 2.1 g

NMP, 2¢g of 0.45M HOBT/HBTU in DMF and 2M DIEA, then transferred to the reaction



Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Tltr-Arg-Gtn-Arg-Tyr- NH2 25
w6 26344665808 PCT/EP2006/068924 -37-H O Na O N f 3k /Dbgoz4

N-J-NNV NONNN YYY O 7LI~~"j(JII'34 ONVIOON~NO N NJN

N.Emoe- Linker-BHA resin.(450 mg, 0.25 oL)g(r mple 1 .
e e R R R T, B g i

ptoredpresentExamgided 40 dablebd 8y (99 )Bab yhitenem Gipheiasplevder.
(ES)+-LCMS m/e calcd for C98H155N33021 2131.53 5 found 2130.56.
EXAMPLE 5 Preparation of
Blripréyat® de-ArgitlistdyFhet RgrottcdalsTif-20g- Blferidine/NMP and related
NMe)Arg-Tyr-NH2 10 HONONON O H NNNOJNNONHNj~NO"
YRR A KR 107150 TG BK06E T PRI ORI ORPORKNCUL A presents the
titkae-Bir A rRatib A0 Mo Al MBaehiliarn ExRmAke VA uRieniRale 2.0 M
solid phase synthesis (N-methyl Arg was inserted in position 35 of the o
éﬁlgéw wfhiegt]%ﬁwbhng; D represents the module for NMP washing of resin in
the reaction vessel; E represents the module for transfer of the activated amino acid to the
reaction vessel for coupling; 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 “T” once or multiple times, For
example, double couplings were run by performing the procedure “BADEHADEIFD.”
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, BADEIIADEIFD was used to couple the first amino acid, followed by
BADEIIADEIFD to couple the second amino acid, followed by BADEIIADEIFD to couple
the third amino acid, followed by BADEHADEIFD to couple the fourth amino acid,

followed by BIDDcc for final deprotection and washing.

EXAMPLE 3

Preparation of H-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-The-Arg-Gin-Arg-
Tyr-NH; (PYY 3.3)
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15 by following the procedure in Example 3 to yield 32 rng (6%) of white
amorphous powder. (ES)+-LCMS m/e calcd forC99HI55N3302i 2143.56

wdouehedds.50 EXAMPLE 6 Preparation of PCT/EP2006/068974

H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leusy¥al-Thr-Arg-GIn- 20 (NMe)Arg-
M-Tyr-NH2 N=\NIN=NNoOOOO\ ONN”'NINNNNV N. NNjNN TN NYN
N N N NN N NIk N-N NIN WO 2007/065808 PCTIEPZO:?%8924 -38 N

N%c Lipker- BHA rgsin (430 mg, 0.25 pargol).fro mpl
Eas% 0 edlq/a o
ple 3° t0 3 38\ ing (7%) of white am rphotis p \r(
(EQ)#-LCMS m calcd for 099H1 3021. 2143. 54J7 found 43. 50

EXAMPL EY7 Prepargtion of

3-iodo- r-N '"\

. H-lle-Lys- Pq -Arg- -Hi Tyr Leu Asn- ?Val <{\Ig- Gln to (DNM@lAr\Q\

" s S S
%(ocaL kr- rS|E1/p£T
ette

mmol) ffom Exaﬁmle 1 was subj d td'sglid phas syntheS|s
and purification*by“ollowing procedure in Example 3 to yield 41 mg (7%)

TR Qb rg,lag) PRNIES (55 FthGCMBUG S IPA pplied Biosystem 433A
C99H154%ee 33021 22 9.44 % i
synthesizer. The synthesizer was programmed for double coupling using the modules

described in Example 2. The synthesis was carried out on a 0.25 mmol scale using the
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1. At the end of the
synthesis, the resin was transferred to a reaction vessel on a shaker 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
added to 100 mL cold ET;0, and washed with 1 mL TFA and 30 mL cold ET,0 to
precipitate the peptide. The peptide was centrifuged 2x50 mL polypropylerie tubes. The
precipitates from the individual tubes were combined in a single tube and washed 3 times

with cold ET,0 and dried in a desiccator under house vacuum.

The crude material was purified by preparative HPLC on a Pursuit C18-Column
(250x50mm, 10um particle size) and eluted with a linear gradient of 2-70%B (buffer A:
0.1%TFA/H20; buffer B: 0.1% TFA/CH3CN) in 90 min., flow rate 60mlL/min,and
detection 220/280 nm. The fractions were collected and were checked by analytical HPLC.
Fractions containing pure product were combined and lyophilized fo yield 151 mg (15%) of
a white amorphous powder. (ES)+-LCMS m/e calculated (“caled™) for CigoHa7oNs30s4
4049.55 found 4050.40

EXAMPLE 4
Preparation of H-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-Arg-Tyr-
NH,



found 2269.20. EXAMPLE 8 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn- 20 (NMe)Arg-
wB100diobsdog-NH2 N F = N~oNo N 41NN N N~ii NN N JQeh/ddhbboss924
~\NNNNNj&Y _iNLN-N NAN NIN4moc- Linker-BHA resin (450
, 0.25 mmol) from Example 1 was subjected to solid phase synthesis

i pungflcatlon by following prog®&dure i Exa ple 3 to yleld 28 5%) of o
ous powder. (ESj+-LC Yhéor&: H15§F 33021

2179.5% f hﬁa Wm NJ\ N
PCT/E 06/ 24 39 Rreparatigfipf " © A~

H-lle-Lys*Pga-Arg-His- Tyrﬁ?g Asn-C¥U=val-Thr-Arg-GIn- (Nl\;ls Arg- 2\%
di F-Tyr-NH2 H IlO N=ON N/ O Nv N~O~QOONNON O N L%
%\I O\ J\%O ANHO\V/NOI N1IN NAN NAN NAN Fmoc- Linker- BHA

B G8bHB

RS SiRion im s PR RS IStsedtcltasiifgeged to solid

Pheseyayniliesisianginuuifisatio finy oo WP g RQLRAVTE I XEBIR 3194 48 me
é’eld 49.3. mg (9%) of white amor hous owder. (ES)+-LCMS m/e calcd

¥ CYORiESHDNBRRLY PRSI SER MY op cals R AL BsMNgs 021 2131.53
5 found 2130.56.

EXAMPLE 5

Preparation of H-Tle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH;

ﬁM . T Ej’“

0 ¢ ~/Y ﬁ“'v‘)L ¢J ¢\*Tw\)"g]\* r
T4 :
A N)\N

10
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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 35 of the sequence) and purification

15 by following the procedure in Example 3 to yield 32 mg (6%) of white amorphous powder.
(ES)+-LCMS m/e caled fOY‘C99H155N33021 2143.56 found 2143.50

EXAMPLE 6
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
20 (NMe)Arg- m-Tyr-NH,

Fdo g Bt e

Ngee VT



Preparation of H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-

(NMe)Arg- 2,6 di Me-Tyr-NH2 8 N\N O N Nv N~-NNNNHONNN O
woMdvesddos/V 10N O ~/0%\ O o NN N~t NAN NAN NANscH92006/068924

Linker-BHA resin (450 mg, 0.25 mrnol).fggm Example 1. was subjected to

solid 15 phase synthesis and purification by following procedure in

Example 3 to yield 13.5 mg (3%) of white amorphous powder.

(ES)+-LCMS m/e calcd for CIO1H]59N33021 2171.60 found 2171.40. 20

EAMPhEL B RreRatRlionsel me. 0.25 mrnol? from Example 1 was subjected to solid
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin- (NMe)Arg-

Rhé‘mé)@ﬂwiém#l PINIGRHQIODY O INMINDPRAEPININRNRIIRE 3 (poield3].5 mg (7%)
s M UNEQdy E'uQieN \(g) %2 NS NR N 7o %@}H%N}%@J 21435477

2007/06580 PCT/ P2006/068924 -40 Fmoc- Linker-BHA resin (450 m
fows gihdlFrom Example 1 was subjected to solid phase synthesis and
purification by following procedure in Example 3 to yield 72 mg (13%) of
white amorphous powder. (ES)+-LCMS m/e calcd for CLOOH157N33021.
EXANIALB found 2157.58.

Preparation of H-le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu- Val-Thr-Arg-Gln-
10 (NMej)Arg- 3-iodo-Tyr-NH;

i”"‘“‘}f@,{ ¢\i¢ﬂ¢¢k1ﬁig\&§@

N)\I\E

Fmoc- Linker-BHA resin (450 mg, (.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 41 mg (7%)

15 of white amorphous powder. (ES)+-LCMS m/e caled for C99HIS54IN33021 2269.44
found 2269.20.

EXAMPLE 8
Preparation of H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
20 (NMe)Arg- 3,5 di F-Tyr-NH,

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

phase synthesis and purification by following procedure in Example 3 to vield 28mg (5%) of

white amorphous powder. (ES)+-LCMS m/e caled for C99H153F2N33021 2179.52 found
25 2179.46.

EXAMPLE 9
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10

15

20

EXAMPLE 12 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin- (NMe)Arg-

waPheNER20s N=~ jQ~ JOt N O N N~N~/"N NNY NjNNV NY N Pctrip2Guc/068924
NAN NAN NAN Fmoc- Linker-BHA resim(50 mg, 0.25 mmol) from

BB 0SSPSO A i

(@b plrgu S golide TYESH:.LCMS m/e calcd for C99H155N33020 2127.55
found 2127.53. 15 EXAMPLE 13 Preparation of

le- Lys-Pqga-Arg-His-Tyr- Leu- Leu VaI Tlhr- rg- Gln (NMe) F o
> H2 \NoNoN N NN"~~ ®]N
N O 1N, NA mI c vk

from Example s&bje ted fo s pha?sﬁ synt+fe5|s ahd? ur|f|€at| o
by followihg procedure in Example 3t yield 51.4 mg (10%) ofwhite
amorphous powder. (ES)+-+CMS m/e calcd for 099H156N34Q219N2142mé&

It"% r(I:d Enﬁ rSEHZK) }évs% %995 /9116g5,%)§SP rcn:ryc;':DP 121 06/19}921811931:2)1% 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 49.3 mg (9%)
of white amorphous powder. (ES)+-LCMS m/e caled for CO9H153F2N33021 2179.53
found 2179.50.

EXAMPLE 10
Preparation of i1-He-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leun-Val-Thr-Arg-Gin-
(NMe)Arg- 2,6 di Me-Tyr-NH,

ﬁr\j\ ol ¢~i¢$¢dﬂ§wgw}§(

}\

NN NN NN

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 13.5 mg (3%)
of white amorphous powder. (ES)+-LCMS w/e caled for CI01HISON33021 2171.60
found 2171.40.

EXAMPLE 11
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg.Gin.
(NMe)Arg-4 Methoxy-Phe-NH,

T

1\@!’* Y



EXAMPLE 14 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin. (NMe)Arg- 4 F-
woPieMsEdY NN NOF 8 ~~ N ~ftj fR~/ N N O N~~N I\ i N~bYiiNv2ohi¥go24
_NNY "\ /NN N"O\WIO-/NOO_-NjN LN NAN NAN NAN 5
Fmoc- Litiicer-BHA resin (450 mg, 0.25 mmol) from Example 1 was
subjected to solid phase synthesis and purification by following procedure
ImBsamples BdlyietcsB5 (A (705) QalﬂjvhimOé)Tﬁwphtﬁmmp]Ndbmas subjected to solid
gk %ﬂﬁ?%“%ﬁe%%'%dm%%gﬁ%?'#o%%‘%ﬁu'}'g?’g%%% 228 70 g (13%)
H-Nehlty saPgephsgsHiswidar L ¢HSAS -GSV al/d hralkp GO (NME)ATHR3021 2157.57
s % ?%I%I#P e-NH2NN~\NOO O~IN\HON_~N\N~-NRNNIIN
"0OO\VO'NONOON~N -Ir N~NN NAN NAN Fmoc-
Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
I%gi i@ﬁe synthesis and purification by following procedure in
yield 24 mg (4%) of white amorphous powder. (ES)+-LCMS
Piispsatebior CIOGH157 ENABA2k A oo AN AL B EBA SFAANRYE Rr-Are-Gin.
(NMe)Arg- Phe-NH,

ff“ﬁ\“’“ﬁ&,\( ¢J¢J/¢\*E\ig@$

10 NJ\“

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

N N N

phase synthesis and purification by following procedure in Example 3 to yield 85.3 mg
(16%) of white amorphous powder. (ES)+LCMS mv/e caled for CO9HI55N33020 2127.55
found 2127.53.

15
‘EXAMPLE 13
Preparation of H-Tle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-
(NMe)Arg- 4 amino-Phe-NHz

fr‘j‘N WNJNIZ:\A Q:Jwﬂk\*ﬁ\ifik*g

hoWR S
N)\N

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

N N

phase synthesis and purification by following procedure in Example 3 to yield 51,4 mg
(10%) of white amorphous powder. (ES)+-LCMS m/e calcd for CO9HI156N34020 2142.56
found 214255,

25



20 Preparation of
H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn- (NMe)Arg- 4-

wortdganasnsthyl-Phe-NH2 F N~fj( '}~ N Q N N O N~N N\ O N~pN-rHPots0s8024

10

15

20

‘NNNNV_NNYNNIF ONO~NO~~NONO~NONNAN NJN NI~N
§%Q5Z@§§808 PCT/EP2006/068924 -42 Fmoc- Linker-BHA resin (450
mg, mmol) from Example 1 was subjected to solid phase synthesis

Breparatieation byffollovihdlplogedys Arg-tasTier3liouyield 8wy (1534 Arg-Glo-
@’f%ﬁf mﬁoépg%&@%/vder. (ES)+-LCMS m/e calcd for
84E3N 3195.54 found 2195.51. 5 EXAMPLE 17
paration of H-lle-Lys-Pqa- Arg,l\-lls Tyr-Leu-Asn-Leu-Vat-Thr- -Arg- Gln-
\h“i Afg- 3Fluoro Phe- NH21\|§§~ N§¢N Nv MOl 0,0" N or J;;@(
=501 IN N~R'NN Y xgd (;I\PI/ O I \' D
OlzN FﬁN AT re% "M 0‘2%15

mmol) fr Examﬁle 1was subject phase synthe ﬁi
purification by following procﬁdure in Example 3 to yield 84 m /o) ofY
white amorphous powder. (ESj+-LCMS n11le calcd for C99H15 33090

Phdb. %ﬂ&uﬂﬁ-ﬂ&%@ﬁ(ﬁﬁ?@%ﬂéﬁﬂ:ﬁﬁf epeHaAMple | was subjected to solid
is-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn- (NMe)Arg-

H-lle-Lys- rg-Hi
@%Sﬁ éﬁtﬁ“f%%‘flaﬁﬁﬁféomﬁ& following plocedurc in Example 3" to yield 35 mg (7%)
of white amorphous powder, (ES)+LCMS mve caled for C99H154FN33020 2145.54

found 2145,51.

EXAMPLE 15
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 4- (CH20H)-Phe-NH,

f”i W\ié:v‘uixﬂgi)’\ﬁugwg

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

N N N

phase synthesis and purification by following procedure in Example 3 to yield 24 mg (4%)
of white amorphous powder. (ES)+LCMS m/e caled for CI100FH157IN33021 2157.57
found 2157.56.

EXAMPLE 16
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 4- trifluore methyl-Phe-NH,

N

PN

N N



N~\NOF N ON~~NNNNNNJINNONyYItNp/~/NBIk)JNINOOON
O~.HOONNMWNN NIN N~N N~N Fmoc- Linker-BHA resin (450 mg,

wzadrmuswol from Example 1 was subjected to solid 20 phasepgyiniiosis oss924
and purification by following procedure. ira,jExampIe 3 to yield 89 mg (16%)

A BN TED 102 D Rl oo vl o sone
[ofakt |$Eﬁﬁ4@§ﬁm§w¥mwﬁm®ﬂ;??ﬁg :t!@e)lfg’éﬁ]ﬂple(ﬂ heyiitg81 mg (15%)
R SN B IARAR SR AN L AP0 2195.54

fhhhHBIIQb'GlO/N"O\O\I~N IHO\ NO 1, NAN NN NAN Fmoc-
Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to
solid phase synthesis and purification by following procedure in Example
Bya vigttlBg mg (8%) of white amorphous powder. (ES)+-LCMS m/e

caled for C99H153C12N33020 2196.44 5 found 2196.41. EXAMPLE 20
ISRRRAih of Hale-LysPdleAss-Hraryre-HisabredesasorheXakfhr-Arg-Gln-

(DS~ 2o N Bhe. NH,

ji'\)\:“k@kﬂr ¢J¢¢¢\A3§JN5J ~

]

)\

NN P "

10 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to vield 84 mg (16%)
of white amorphous powder. (ES)+-LCMS m/e caled for C99H154FN33020 2145.54
found 2145.53. '

15 EXAMPLE 18
Preparation of H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 2,3,4,5,,6 Penta fluoro-Phe-NH,

ir\i Wﬂgi*gtvutv@pﬂw uufi

)\

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

N N I\E N N N

20  phase synthesis and purification by following procedure in Example 3 to yield 89 mg (16%)
of white amorphous powder. (ES)+-LCMS m/e caled for CO9HISOFN33020 2217.50
found 2217 .48.

EXAMPLE 19
25  Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 3,4- dichloro-Phe-NH,



10

15

20

HoN HI(ILJQL., NNHNNVNONNY-NNVNN~N,NJN'111-N I (/
NNINOOIploN\p N N\AN uo 10 NAN NAN Fmoc- Linker-BHA resin

w4bdrmgedd 25 mmol) from Example 1 was subjected to solid g@hagezo06/068924
synthesis and purification by following prggedure in Example 3 to yield 49
mHg (9%) of white amorphous powder. (ES)+-LCMS trite calcd for

6H162N34021 2248.69 Ty, 2248 71 15 EXAMPLE 21 Pré atlon
Mg qurngsTyargl:T -lge éfr-
TrpP-NF
N/rNO \o AN N'™ %\N“Z@ FmoC\Llnk‘ér fesmL
(450 mg,"0.25 mmol) from\%%mple s subjected to solid p
synthesis and purification b lowing procedure in Example BJéryleId 5?!\
g (1 0 PCT/ER2006/068924 -44 of.w
amérp g%%}!}[ p%v%%egégﬁség%&%Sﬁé ca?cg5 f%rr &MBI?N g‘@flsubjeaed to sofid
2284 8athesind2RBUdicatOtAlY R RS Rrepdratian Bkample 3 to yield 46 mg (8%)

% ”%f\ll'f[)_/'amo h’%&% ll-jl'!)SW-CIi I. L(%lé)ASEdﬁg \@I -Iég fea rﬂf&fbﬁ'{\g?&i%ﬁmo 2196.44

found 2196.41.

EXAMPLE 20
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-
(NMe)Arg- Cha-NH,

N .OH\O-\Q\\"/NO

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 49 mg (9%)
of white amorphous powder. (ES)*-LCMS m/e caled for C106H162N34021 2248.69
found 2248.71.

EXAMPLE 21
Preparation of H-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin-
(NMe)Arg- Trp-NH,

‘“f“* \*«57 o ¢ J%\wi\»g
RS SUANEAN

b N o

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

N 1Y N

phase synthesis and purification by following procedure in Example 3 to vield 57 mg (10%)



HN%\NO NjNN.IO~NHO 1NHIOIN~NNNNY/NNO ~NisN~N O

OaOo0OANHO'1INOfNO NIN1-01-N NN Fmoc- Linker-BHA resin
wo(4e0/mgsd@.25 mmol) from Example 1 was subjected to solid pehagezo06/068924

synthesis and purification by following paacedure in Example 3 to yield 45

%%%2@1)5‘%% fhgg%t%l?? 61% %@@*’ﬁ%ﬁgﬁé'yf@ggfﬁ?éﬁg 2281.68

fietid-L38LBda-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gin- 15 (NMe)Arg- 2-
Nat -NH2 N O N N' ~~N~-N O N/NNhx.N ~tNN~LN N~ -~0~:'INQI'H Il
V NN O N\"'N N"N N-N Fmoc- Linker-BHA resin (450 mg, 0.25 mmol)

HHANERBIB AR | was subjected to solid phase synthesis and purification by

ollowing procedute in d4 8%) of white ous
S TSRS, L s it L o ST SEI LT SO LA e Are:-Gin-
(Al ) 3By EXAMPINEI24 Preparation of
H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr- Arg -GIn-Arg- C-a- methyl

- -NH2 WO 2007/065808 P %F\(EPZ 6/068 SSHONOWRIN - (o
00 HO=N\N-NN
L Q

N
B CM\ '@W““ \ N
Ay P
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol} from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to vield 45 mig (8%)
10 of white amorphous powder, (ES)+-LCMS m/e caled for C103HI37N33020 2177.61
found 2177.59.

EXAMPLE 23
Preparation of H-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Len-Val-Thr-Arg-Gln-
15 (NMe)Arg- 2- Nal -NH,

j)w\*w CE,YN\)LQS\»L(WLJLJ?A utnglh{'

NN NN NN

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

phase synthesis and purification by following procedure in Example 3 to vield 43 mg (8%)

of white amorphous powder. (ES)+-LCMS m/e caled for C103HI157N33020 2177.60
20 found 2177.58.

EXAMPLE 24
Preparation of H-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg- C-o-
methyl Tyr- -NH,
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L2Y'NN NJo\ NoIN 0 N N-N NN N~N Fmoc- Linker-BHA resin
(450 mg, 0.25 mmol) from Example 1 was subjected to solid phase

wosynthesisoand purification by following procedure in Exampleg-toniedds/osss24

35.1 mg (7%) of white amorphous powdgr. (ES)+-LCMS mle calcd for
CO9H155N33021 2143.55 found 5 2143.56. EXAMPLE 25 Preparation of
le-L

-Pqa-Arg-His-Tyr- Leu- Trp aI T r-Arg-Gin- (NMe)
NO p N N N ON’}LN
N R JF fﬁ%@ : q‘:,E
Fmoc- ker- es‘i’n ( @mmo I\from’EXamfile was’ \E ©
subjected to solid phase sy heS|s and Purification by followin Nproced ke
in Example 3 to yield 130 mg™(23%) of white amorphous powd P

inoat LS ER ] GalGH [9563%%4%1%'}1&4&? ke lE,00 rld\ggslgu%fec@éi to solid

EXAMPLE 26 Preparation of
Rhage subPaaandgeHiScrjen Sy -REeWins VEICTRARA ig-BHmie)Arild §s- 1 me (7%)
%Eﬁ'ﬁllﬁ %%)I%I%ﬁ”s(;%\l}he? '}‘E‘%JLE&\QS‘ OGP ﬁd}jﬁ‘%gﬁi’%‘@yf%%ﬁ found

2143.56,

EXAMPLE 25
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg- Tyr-NH,

})T\i o fﬂﬁh?&ﬁ,\igig

)\N N)\N N)\N

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

N

phase synthesis and purification by following procedure in Example 3 to yield 130 mg
(23%) of white amorphous powder. (ESM-LCMS m/e caled for C104H154N34021
2216.60 found 2216.62,

EXAMPLE 26
Preparation of H-lle-Nle-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg- Tyr- NH;,

!
N / N__O =~
\j)\w 0 o :\d i /L\ i f\\/o \E'/O o J\j/' o (\g/
‘ ; 3 : : : i

Y S
i i H
e P W N S ; ™
_ N S 1
NFN NN NTUN

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 84 mg (15%)



N N,IYN%\\b OONNN 20 NJ, NN N NJ, N Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid phase

wesynthesisoand purification by following procedure in Example gdgielthSdksozs
mg (15%) WO 2007/065808 PCT/EP20Q#/068924 -46 of white

+-L lcd for C104H1
IS 50 G DA P S o 20159
f&cnldieZE% Fga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gin-
(NMe)Arg-2,6-F2- Tyr-NH2 H/\ANI\ONFO ~NHpN_NNO Y 'N'JN
N, N}JOILNOOVI\N=II_II_NNYN~-NpONOAHOOPN IN
BEANPBLENNI~, N Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from

> oA A TR AR Lo o b Akt

PaVeR r$E50FRCM$-Nigzcaled for C106H154F2N34022 2099 49 found
2100.3 EXAMPLE 28 15 Preparation of
Ac-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gin- (NMe)Arg-

Ter 2N=\/_No N\N
N#\M y SRR F o]
NJ\N =, 0 ~do o o éE
\HK/N /\n/ ] N\g)LNJ;LN\giN N%%N%Ngih\;)k;\j F
o \[rN C AL 6 : s i e
oo Qo AR
NJ\N NA\N NAN

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
10 phase synthesis and purification by following procedure in Example 3 to yield 24 mg (4%)

of white amorphous powder. (ES)+-LCMS m/e caled for C106H154F2N34022 2099,49
found 2100.3

EXAMPLE 28
15 Preparation of Ac-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gin-
(NMe)Arg- Tyr-NH, " |

f N | .N o
Saeey R NN

N M N

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 68 mg (12%)

20 of white amorphous powder. (ES}-LCMS m/e caled for C106H156N34022 2258.64
found 2258.61

EXAMPLE 29
25  Preparation of Pentoyl-Ile-Lys-Pqa-Arg-His-Tyr-Len-Asn-Trp-Val-Thr-Arg-Gin-
(NMe)Arg- Tyr.-NH,



~NHON~Np, NN,NpNJOII,NIJNVNNON NAN NAN NAN Fmoc-
Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to

wosolish/@iss@e synthesis and purification by following procedurepinmenigl6ssoa4

10

15

20

3 to yield 68 mg (1.2%) 20 of white amayphous powder. (ES)+-LCMS m/e
calcd for C106H156N34022 2258.64 found 2258.61 EXAMPLE 29 25

Preparajion of

Pento a-Arg-His- TyraL Val T Arg,-
Tyr- 3 WG (90 ~f*\?"¢1
[.~NO N~N§NL Nf’N NII NOW“OH’”@ IIN~\I1:

WVJJI~]IIIYNINN/NJOO Y.000® NN'IN NN NN¥moc-

Linker-BHA resin (450 mg, 0.25 wﬁmol) from Example 1 was subje%t:ed toNA\

ARl Rhase basGAUSpUElicalion IRondng E!z%% e XA o solia
er LCMS m

3 to yield 67 mg (12%) of whité amorphous pow
el SO so9Hd GRNBORR 23(folmvlsgmmémﬁxmmo@w 67 mg (12%)

repay,
(flfrlmethy aceéllj(l)l%S 5P rg )ijst ﬂ: eu- Agﬁkldr fc{faF'}'%in\mzNMOEE 2300.72

foimd RM6)A%g- TerH2NO NON~-NHONOONNHEeNNN-~N
N~OON~NO

EXAMPLE 30
Preparation of Trimethylacetyl-He-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)Arg- Tyr-NH,

*(ﬁ““ @w\»@ wﬁ% Lu;@

N)\N

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

N i\E N

phase synthesis and purification by following procedure in Example 3 to yield 6 mg (1%) of
white amorphous powder. (ES)+-LCMS m/e caled for CIO9HI62F2N34022 2300.72
found 2300.68.

EXAMPLE 31
Preparation of Cyclohexylacetyl-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-{NMejArg- Tyr-NH, '

ﬁf \‘w d /Yut ¢ glér\ Jmlg \AI(N\,& Jiu\vfj

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 15 mg (3%)
of white .amorphous powder. (ES)+-LCMS m/e caled for C112H166N34022 2340.79
found 2340.81.
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15

20

25

NOOz\'o:NOAHO 010N N 10 NI-,N NIN N"N Fmoc- Linker-BHA
resin (450 mg, 0.25 mmol) from Example I. was subjected to solid phase

weynihesismnd purification by following procedure in Example ﬁd@/m@@%gg%

mg (1%) of white amorphous powder. (g§)+-LCMS m/e calcd for
C109H162F2N34022 2300.72 found 2300.68. 15 EXAMPLE 31

Preparation of
EXxa Bt tyl-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-

SRR B Pt e R et Lot re- Gin

(N3 (450 Meg:-8A% mmol) from Example 1 was subjected to solid phase
synthesis and purification by following procedure in Example 3 toyield 15

of white amorphous powdgr, (ES)+- LCME II(/e calcd for -,

mg (1;(‘%
\/34 2 2340 79 foun %ﬁQ)S Q2 65\/@8 ;
EP Q\ N\)J\ /(r \/\ 1/\/

066/06 ﬁ Bﬂﬁ
Benzoyl IIe Lys- Pda- T\¥r Léa- 'Prp-\{ d‘TEhrfArg
(NMe)Arg- TylﬁuNHZ IxI "NN~Q OO O0d00J0 O° ~/\'N" N
NV~N NJIN N\NA (~ N NV ~ Gk .

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 23 mg (4%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C111HIS8N34022 2320.71
found 2320.68.

EXAMPLE 33
Preparation of Adamantoyl-Ile-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
GIn-(NMe)Arg- Tyr-NH;

mﬁﬂikk@}wﬂﬁ:\*gt%@\kiwugig

J\

N it

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis and purification by following procedure in Example 3 to yield 29 mg (5%)
of white amorphous powder. (ES)+LCMS m/e caled for C116H170N34022 2392.86
found 2392.89,

ANALYTICAL METHOD FOR EXAMPLES 34-39 AND 41

The test and control articles were analyzed using the following reversed-phase HPLC/UV
procedure:

Autosampler Alliance Waters 2690 Separation Module

Injection Volume 10 ulL

Injector Temperature  Ambient

Detector Waters 996 Photodiode Array Detector

Detector Wavelength 280 nm

Column Agilent Eclipse XDB-C8, 5 micron, 150 mm x 4.6 mm 1.d. PN:99367-906
Column Temperature 25°C
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Example | was subjected to solid phase synthesis and purification by
wdadowiegsgrocedure in Example 3 to yield 23 mg (4%) of whitg-emesmhansy24

powder. (ES)+-LCMS m/e calcd for C1146158N34022 2320.71 found
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Temperature 25C WO 2007/065808 PCT/EP2006/068924 -49- Flow Rate

10 MdbiRIPRIRUE {dIORQ Bsdition 2 (RP-HPLC2):
Time, minutes % Mobile Phase A | % Mobile Phase B Condition
0 85 15 Linear ramp
20 25 75
26 85 15 Equilibrium
15
EXAMPLE 34

Preparation of mixture of (PEG-30,000)CH,CH,CO)lle-Lys-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gin-(NMe)Arg-Tyr-NH,

and

30,(}0(})CH1CH3C0)(8)Lys-an-Arg-His-Tyr—LeunAsn-Trp-Val-'Fhr-Arg-Gln-

20 (NMejArg-Tyr-NH,
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Mobile Phase A Water containing 0.05% TFA Mobile Phase B Acetonitrile
containing 0.05% TFA Run Time Approximately 30 minutes 5 Sample

woPrepakaton Approximately 0.2-0.5 mg/ml Diluent Deionized watarayimbitRsgo24

Phase Gradient Condition 1 (RP-HPLC; Time, minutes % Mobile Phase

A % Mobile Phase B Condition 0 95 5 Linear ramp-205 9526 955

Equilibrium 10 Mobile Phase Graguent Condltlon %P HPLC2): Time,
mw?&%"/M ile Phase A % M B Copditiop .0 85 15 %ear Cy
ramp 20257526 85. l!:i;qum E;%MPI:FEW@AJH ara \/ﬁo /q(v
mixture of PEGLL&J,QG)O)C H,COY ¥s- Pq}a’-A?g/Hls “Tyr i

Asn-d1 nThr -Arg- ‘GIn- (NM )Arg -T , ard lle((PEG- . a\

30, ood% CHzCO)(e)Lys-Pga+Arg-His- Tyr Leu-Asn-Trp-Val-The-Arg- GI@\N

20 (NMe)A& Tyr-NH2 Y N *(A\N N 4 O N N\ ~/N~-N~~N~/ N\O NHf~j\.N

Wheye f=79ZRINJ\N "0 6 -YN NO N N N>N NN N N where n=-675 and
WO 2007/065808 PCT/EP2006/068924 -50-

Analytical Method Result

RP-HPLC1 — rxn mixture 69.8 % conversion

RP-HPLCI - purified 10.1 min Retention time
MALDI-TOF MS Average Mass = 33.9 kDa

Twenty-five mg of peptide from Example 25 was weighed out and dissolved in 50 mM
Borate, pH 7.5 buffer. 500 mg 30 kDa PEG-succinimidy] proprionic acid (purchased from
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 overnight before it was
diluted 10-fold in 20 mM NaOAc, pH 4.5 buffer and purified by cation exchange |
chromatography on SP-Sepharose FF. Figure 1 is an HPLC chromatogram of the reaction

mixture, The reaction yielded 69.8% of 30 kDa peptide.

Mono-pegylated PY'Y peptide was eluted using a step NaCl gradient. Typically, the desired
mono-pegylated peptide eluted with 250 mM NaCl. The eluted PEG-PY'Y-like peptide was
concentrated in an Amicon ultrafiltration cell using a 10 kDa MW cutoff membrane. It was

then diafiltered 10-fold once with PBS.

Concentrated peptide of Example 34 was submitted for analysis, assayed and stored at -
20C. Figure 2 is an HPLC chromatogram of purified 30 kDa PEG-PYY peptide (RT =
10.1 min). Purity of 30 kDDa peptide was determined to be >97%. And Figure 3 is a graph
representing a MALDI-TOF of 30 kDa PEG-PYY peptide, which was performed to

confirm the molecular weight,

A combination of methods was used to determine the PE(G modification sites. These

included, MALDI TOF MS, reversed phase HPLC, proteolytic digestion and N-terminal
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wodNMNEBUN N where n=-675 Analytical Method Result RP-HPEEEp2688 068924

mixture 69.8 % conversion RP-HPLCL spurified 10.1 min Retention time

%PABI%M‘B@V?%M%S ron?' ?hgélél%ﬁlajs]c-gv%rgé cY W%Of é%ajj qe of the PEG

Ex ple 25 was weighed out and dissolved in

17 Btocltfer (15009 ¢hs @-kbanP EGwuetthmtididepropoiatiion 4Bi2) (pluchpastitle.
from 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 overnight before it was 10 diluted 10-fold in 20 mM
NaOAc, pH 4.5 buffer and purified by cation exchange chromatography
on SP-Sepharose FF. Figure 1 is an HPLC chromatogram of the reaction
Bane Eheseaction yielded 69.8% of 30 kDa peptide. Mono-pegylated

YY peptide was elyted usm a step NaCl gradient. Typically, the desired
RS BRI e PP OSSR A dgtFis Tor-Leu- Asn.

PipGrRIY Mibkeracainle wae) £RNISHRIE] AR A TIATISN.-YUTG0TePGEY s -Pga-Arg-

using a 10 kDa MW cutoff membrane. It was then diafiltered 10-fold onice
Hisnippteedme ¥ alpEpter s Einaiiite sy svdy edbhitted for
analysis, assayed and stored at - 20 20C. Figure 2 |s HPLC
chromategram gf purified 30 kDa YY peptlde = 10.1 miry P
Pum%gf D&peptlde was determﬁz Eo E§>9>70 7£\nd FEigure, 3 E a . /O
graph <repriés ﬁg \p“Bp{g ‘
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methods was uséd to determine thie PEG modlflcatlon sites. Thes
included, MALDI TOF MS, reverséd” phase HPLC, proteolytic dig&stion W
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where n = ~900
Analytical Method Result
RP-HPLC1 — rxn mixture 60.4 % conversion
RP-HPLC] - purified 10.1 min Retention time
MALDI-TOF MS Average Mass =41.9 kDa

Twenty-five mg of peptide from Example 25 was weighed out and dissolved in 50 mM
Borate, pH 8.0 buffer. 319 mg 40 kDa PEG-benzotriazole carbonate was weighed to
achieve a 0.8:1 PEG: peptide molar ratio and added to the dissolved peptide. The reaction
mixture was agitated at room temperature for 1h before it was diluted 10-fold in 20 mM
NaOAc, pH 4.5 buffer and purified by cation exchange chromatography on SP-Sepharose
FF. Figure 4 is an HPLC chromatogram of the reaction mixture. The reaction yielded

60.4% of 40 kDa peptide.



WO 2007/065808 PCT/EP2006/068924 -51 sequencing (Edman). The
results from these analyses showed that the majority of the PEG is

watiacheskiarough the s-amino group of the lysine in position (B2}eEY6s/068924
peptide. 5 EXAMPLE 35 Preparation of gmixture of

lgﬁ F?(/;g?%%h %)#I pﬁ;ﬁ}fﬁiﬁj %E’f% a%rfcli_ gt%ppﬁa(}i gradient. Typically, the desired
ﬂte((@&%y&ﬁm@ﬂﬁ&(ei)hyé ‘Pﬂ]h. ﬁl@ﬂlM NaCl. The eluted PEG PYY-like peptide was
His-Tyr -Asn-Trp-Vat-Thr GIn-( M Arg NH ONNO
e GG ey GG PR N P8R SRR SHGI RmbRge. 1t was
thierrdigfiie b H Qo R0:QAMNPELO N N I 10 N--~N NIJIN NON where n

=-900and N N9%\ONON/ N HOOO\ f(~=Jll~u HON\N~yNN Y
> NNVIyYI'NNYNNjNNNNOYO-r0 001I~NOLI'T 0N11, N NAN

CoieMNRED Pepti@98Bxample 35 was submitted for analysis, assayed and stored at -
20C. Fgure 5 is an HPLC chromatogram of purified 40 kDa PEG-PYY peptide (RT=10.1
min). Purity of 40 kDa peptide was determined to be >90%. And Figure 6 is a graph
representing a8 MALDI-TOF of 40 kDa PEG-PYY peptide, which was performed to

10 confirm the molecular weight,

EXAMPLE 36
Preparation of ((PEG-30,000)CH,CH.NHCOCH,CH,CO)lle-Nie-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,

A 2 ¢ S
%vm?%rw¢0*%¢ At

N KN
s | NA PURESY
where n=~675
Analytical Method Result
RP-HPLC1 — rxn mixture 94.1 % conversion
RP-HPLC1 - purified 10.4 min Retention time
MALDI-TOF MS Average Mass = 34.2 kDa

20  Thirteen mg of peptide from Example 26 was weighed out and dissolved in 50 mM Borate,
pH 8.0 buffer. 624 mg 30 kDa PEG-succinimidy! succinamide was weighed to achieve a
4:1 PEG: peptide molar ratio and added to the dissolved peptide. The reaction mixture was
agitated at room temperature for 2 h before it was diluted 10-fold in 20 mM NaOAc, pH
4.5 buffer and purified by cation exchange chromatography on SP-Sepharose FF

25 (Amersham). Figure 7 is an HPLC chromatogram of the reaction mixture. The reaction

vielded 94.1% of 30 kDa peptide.
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Analytical Method Result RP-HPLC1 - rxn mixture 60.4 % conversion
RP-HPLCI - purified 1.0.1 min Retention time MALDI-TOF MS Average

woViessi64ds9 kDa Twenty-five mg of peptide from Example 25wWagpio06/068924

weighed out and dissolved in 50 mm Bq@te pH 8.0 buffer. 319 mg 40

n zole ca rbonate vas we hed hieye a O
e B e S S BB R e e
m&b*gmgy&sea@tﬂtéqbqttf@alutedm&fﬂlﬂf&m matnfelfomlﬂ sasdIEEdPY Y-like
10-fqld in 20 mM Na H 4.5 buffer and purifi d by catlon exc
IRt AR LS AH508 WS EGHIBR A ML KD N o

ebrnaiagrawaotibe deolorimixiole ohbe weRatng Y ElHRIn AL/ p G HR was
kDa peptide. WO 2007/065808 PCT/EP2006/068924 -52 Mono-pegylated

POPh RTINS 1A S AR st ﬁraépgracféw%bﬁ@awwor@ geiogram of
puanedproyizigpepide RiptRd withi2aR NitNaCls Sh&BIRA de was determined to

PEG PYY IlkeIapeptlde was concentrated in an Amicon ultrafiltration cell

% 1O ROEIENG 2uedrermainBRdE RloldaF e diinBRG Ry Yorsritesthat was
Iyg;tﬂaﬁ@@ 1o ansaniaigsiReptideafExample 35 was submitted for
analysis, assayed and stored at - 20C. Figure 5 is an HPLC
chromatogram of purified 40 kDa PEG-PYY peptide (RT=10.1 min). Purity
PLAQ Khopreptide was determined to be >90%. And Figure 6 is a graph
representing a MALDI-TOF of 40 kDa PEG-PYY peptide, which was
Rreperatéento ¢ ddRlror 30D660(EBEHW ¢ (BXAMREEg36AR = Hisclion Leu-Asn-

( Gq’i R%&))%H]ZW glr %}iﬁ 2CO)lte-Nie-Pga-Arg-His-Tyr-
f{;éjigsl r% -Ar el)l T e)ARy-Tyr-NH2 15 "T" where n=-675
Analytical Method Result RP-HPLCI - rxn mixture 94;1°% conversion
RP-HPLCZ : purified 10.4 min Retentj lon time MALDI- OF MS Average
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by L, Loy
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where n=~675
Analytical Method Result
RP-HPLC! — rxn mixture 93.4 % conversion
RP-HPLCI - purified 10.5 min Retention time
MALDI-TOF MS Average Mass = 34.6 kDa

1.25 mg of peptide from Example 26 was weighed out and dissclved in 50 mM Borate, pH
8.0 buffer. 62 mg 30 kDa PEG-succinimidyl beta-SBA was weighed to achieve a 4:1 PEG:
peptide molar ratio and added to the dissolved peptide. The reaction mixture was agitated
at room temperature for 2 h before it was diluted 10-fold in 20 mM NaOAc, pH 4.5 buffer
and purified by cation exchange chromatography on SP-Sepharose FFF (Amersham). Figure
10 is an HPLC chromatogram of the reaction mixture. The reaction yielded 93.4% of 30

kDa peptide.

Mono-pegylated PY'Y peptide was eluted using a step NaCl gradient. Typically, the desired
mono-pegylated PYY peptide eluted with 250 mM NaCl. The eluted PEG-PY Y-like



20 Thirteen mg of peptide from Exampl.e 26 was weighed out and
dissolved in 50 mM Borate, pH 8.0 buffer. 624 mg 30 kDa

wdPhiesssonnidyl succinamide was weighed to achieve a 4:3dm pa006/068924
peptide molar ratio and added to the disgglved peptide. The reaction
| L i r empe for 2 h before it il
e B o R SR T L RN o
whngrrak gfaphy harSRafiephdriséofd-odbe(Aite FBRN) oRiguteatzdspaptide was
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dfondfeddiildibd PHO-PENidepwias @teohinsinpuaisiep MNadia gadientvas determined

Typic the desired mono-pegylated PYY ide eluted with. 250 mM
S BT R B PRI o VHaldrle KOhQu AL FEH R cRptide tha
wiisaltitfatinnieslbusfeantOidRriteisall membrane. It was then
diafiltered 10-fold once with PBS. Concentrated peptide was 5 submitted
for analysis, assayed and stored at -20C. Figure 8 is an HPLC
ERomaipgrag of purified 30 kDa PEG-PYY peptide (10.4 min). Purity of
30 kDa peptide was determined to be >90%. And Figure 9 represents a

Rrenasitione 0p30 AodIpEER I HULdE (Gt Bertdtared re-EbafFor-Leu- Asn-

10 Th@-‘VQiE?PHJ@A *@mﬁﬁﬁéﬁggﬁﬁ- p;reparation of
((PEG-30,000)CH(CH3)CH2CO)lle-N e-Zan-Arg-H|s-Tyr-Leu-Asn-
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15
Analytical Method Result
RP-HPLCI — rxn mixture 83.3 % conversion
RP-HPLCI - purified 9.5 min Retention time
MALDI-TOF MS Average Mass = 34.6 kDa

One hundred mg of peptide from Example 28 was weighed out and dissolved in 50 mM
Borate, pH 8.0 buffer. 1.8 g 30 kDa PEG-succinimidyl proprionic acid (purchased from

20 Nektar) was weighed to achieve a 1.5:1 PEG: peptide molar ratio and added to the
dissolved peptide. The reaction mixture was agitated at room temperature overnight before
it was diluted 10-fold in 20 mM NaOAc, pH 4.5 buffer and purified by cation exchange
chromatography on SP-Sepharose FF. Figure 13 is an HPLC chromatogram of the reaction
mixture. The reaction yielded 83.3% of 30 kDa peptide.

25
Mono-pegylated PYY peptide was eluted using a step NaCl gradient, Typically, the desired
mono-pegylated peptide eluted with 250 mM NaCl. The eluted PEG-PYY-like peptide was
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MALDI-TOF MS Average Mass = 34.6 kDa 1.25 mg of peptide from
Example 26 was weighed out and dissolved in 50 mM Borate, pH 20 8.0

wbpiieredi2emg 30 kDa PEG-succinimidyl beta-SBA was weighpg g paleyssoz4

a4:1 PEG: peptide molar ratio and added to the dissolved peptide. The

' ixture was agitated., at room tempera r before it was
B B e T R B em PR g Boame. 1ewas
hechbabie ok d hésbhraphyoh BSSepharose FF (Amersham). Figure 1.0
is an HPLC chromatogram of the reaction mixture. The reaction yielded
93.4% of 30 25 kDa peptide. Mono-pegylated PYY peptide was eluted

Osingrarstep Natdgsadienhpley/pically, dherlesires mapaspegylaieddd %bred at -

tide eluted with M NaCl. The eluted PEG-PYY-like WO ]
G o BB O TRBS 80 BT kR ERY Reatide (RT=9.5
AMjcautivafivnion pefieingaddkndd ¥ eutobismemiangut Was a graph
then diafiltered 10-fold once with PBS. Concentrated peptide was

EhnriEngeMALipdid Y od yOdERFEErEY Xt poptderiyhich MaspsHqumedto

&hamaieoraafpwifiegt 30 kDa PEG-PYY peptide (10.5 min). Purity of
30 kDa peptide was determined 5 to be >90%. And Figure 12 represents a

“MALDI-TOF of 30 kDa PEG-PYY peptide that was performed to confirm

lgg weight. EXAMPLE 38 Preparation of
Ac-lle(PEG-30,000)CH2CH2CO(e)Lys-Pqga-Arg-His-Tyr-Leu-Asn- 10
repweationy-of gAc He(NIREEAYS, 080 QH O OVHUDO H, I NECO @e Plysyitgp-Arg-His-
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where n=~§75

Analytical Method Result

RP-HPLCI - rxn mixture ' 81.4 % conversion
RP-HPLLI - purified 9.5 min Retention time
MALDI-TOF MS Average Mass = 33.6 kDa

One hundréd mg of peptide from Example 28 was weighed out and dissolved in 50 mM
Borate, pH 8.0 buffer. 3.6 g 30 kDa PEG-succinimidyl succinamide was weighed to
achieve a 3:1 PEG: peptide molar ratio and added to the dissolved peptide. The reaction
mixture was agitated at room temperature overnight before it was diluted 10-fold in 20 mM
NaOAc, pH 4.5 buffer and purified by cation exchange chromatography on SP-Sepharose
FF. Figure 16 is an HPLC chromatogram of the reaction mixture. The reaction yielded

81.4% of 30 kDa peptide,

Mono-pegylated PYY peptide was eluted using a step NaCl gradient. Typically, the desired
mono-pegylated peptide eluted with 250 mM NaCl. The eluted PEG-PYY-like peptide was
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NJOOONMNNLNON'NNNO11 N where n=-675 15 Analytical
Method Result RP-HPLCI - rxn mixture 83.3 % conversion RP-HPLC1 -

wpnsifia3d min Retention time MALDI-TOF MS Average Magg #¢h6i6/068924

kDa One hundred mg of peptide from Exgmple 28 was Weighed out and

i Bora 8.0 buf r:L8 cinimidyl .
gé%%pgr?\éﬁ% aélda?pumﬁase?fﬁpﬁma%tﬁe g%%velg?ﬁed o AchieVe ghrhe. It was
thén i Graveliiide dnoker wattoRBRl added to the dissolved peptide. The

reaction mixture was agitated at room temperature overnight before it

was diluted 10-fold in 20 mM NaOAc, pH 4.5 buffer and purified by cation
Exabangaecbeprithiof RN SRy ephainee] i fighEe 1adsyad B fored at -

é& ram of t(rﬁ ction mixture. The reaction yielded 83.3% of 30

?r"a el ol f Blfe ghigrR vtk Eltad BSing oY skeptide (RT=9.5
NG 1ghadienBoTypicadyidearde sikadnineaeoneayied perlipe elutedivitbraph
250 mM NacCl. The eluted PEG-PYY-Iikeé)%&tlde was WO 2007/065808

PP IEBIE0e)00668 02T BEL ot Ra ATEER %K Rerkdh whishinvatipertamed to
Msinen:A0 kBPa-MYV ¢Hiff membrane. It was then diafiltered 10-fold once

with PBS. Concentrated peptide of Example 38 was submitted for

analysis, assayed and stored at 5 20C. Figure 14 is an HPLC

pRremgipgrag of purified 30 kDa PEG-PYY peptide (RT=9.5 min). Purity

of 30 kDa peptide was determined to be >95%. And Figure 15 is a graph
Peppasatidng a afALDr@Alef 30 #bym ARG Iy peftie AwhitipwEal- Thr-Arg-Gin-
W glgsgr_ flrm the molecular weight. to EXAMPLE 39 Preparation

of A G 000)CH2CH2NHCOCH2CH2CO)(e)Lys Pqga-Arg-His-
Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)Arg-Tyr-NH2 N~/ \

Sorinioy, e fastiant; W

1 ol X

35.0 g Fmoc-linker BHA @0.45 mm/g (purchased from AnaSpec Inc. cat # 408/452-5055%)
was subjected to solid phase peptide synthesis and purification by the following procedure:
Fmoc protected amino acids were couple via DIC/HOBt in 25% excess. (55.0 g X 0.45
mm/g X 1.25 eqv = 31.0 mm). All deprotection was 2 X 10 min with 20% piperdine in
DMF at approximately 10 ml/g ( adjusted as volume of peptide-resin increases). After
deprotection the peptide resin was washed 4 X DMF (20 volumes).

All couph'hgs were with ~40 mL DIC (~6 eqv) and 4.5g HOBt (1.25 eqv). After coupling
the resin solution was sampled ~.25 ml washed with CH>Cl, and checked via ninhydrin for
completion. After coupling to NMe-Arg and Pga, the resin was washed with CH,Cl, and
checked with 3 drops of 2% Chlorinal in DMAc and 3 drops 2% Acetaldehyde in DMAc
(with no change in the yellow solution indicative of no secondary amine and blue to black

beads indicative of incomplete coupling). If couplings were judged to be incomplete DIEA
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Result RP-HPLCI. - rxn mixture 81.4 % egnversion RP-HPLCI - purified

i ion time MALDI-TO M%AV r Iﬁla s = 33.6,kDa On e
e et B R HER B S ol e esi
wa b0 meidd 208D e { THY8l0ntssffer. 3.6 g 30 kDa PEG-succinimidy!
succinamide was weighed to achieve a 3:1 PEG: peptide molar ratio and
added to the dissolved peptide. The reaction mixture was agitated at

Foom TenBetpOH: oMk Mg Fnbefovi AvgsMitytenl 0200 iInFabeMin(Trt)-OH: 18.5g

aOAc, 5 huffer and purified by cation exchange chromatography on
Bty B T e Lo ko A Sf e PRekoh Fmoc-Trp-
Oxtup). TRadeactiom:yjaiied 25082 4% 6d-Be kDA PERYUE - Fmoc-Tyr(But)-OH 14.0g,
Mono-pegylated PYY peptide was eluted usig_}g}a step NaClég{r;tdlent.
FRYRchy, e BB BnoRBN S YR Bt Ao iAe 25516 Nac, . Fmoc-
TeRleast PEGHR YV bkaipentde was WO 2007/065808
PCTIEP2006/068924 -56 concentrated in an Amicon ultrafiltration cell
using a 10 kDa MW cutoff membrane. It was then diafiltered 10-fold once _
Wih Bﬁe%&ﬁe@g@lt@gﬁ&ptﬁ%%ﬁfﬁ@@? CHWas SHPEEHINET and dried under
analysis, assayed and stored at 5 ZOC. Figure 17 is an HPLC
sEReR dfog AR of ISP RO kD aPBG Ty Yepiptide (RIT=8tG Gmiin) SRARgtypatches for
A 304K ptide was determined to be >97%. And Figure 18 is a graph
representing a MALDI-TOF of 30 kDa PEG-PYY peptide, which was
performed to confirm the molecular weight.

19.25 g of peptide resin was cleaved with 8.0 mL 1:1:1 DTE; Anisole; Thioanisloe, 8.0 mlL
iPr;SiH, 8.0 mL H20 and 200 mL TFA/ for 6 hours (6:30 AM to 13:30 PM), followed by

precipitation in 2.0 L cold (-20°C) Et20. The precipitate was collected by centrifugation in
8 X 50 mL polypropylene centrifuge tubes and washed 3 X cold Et,O. The precipitate was
then dried under house vacuum overnight to obtain 6.5 g of crude peptide. The total

amount of crude peptide after 6 deprotection was 38.71 g,

Purification of crude peptide was performed on Shimadzu LC-8A system by high
performance liquid chromatography (HPLC) on a reverse phase Pursuit C-18 Column -
(50x250 mm. 300 A°, 10um). 38.71g of crude was purified in 36 preps. Each time
approximately 1.1g of crude peptide was dissolved in a minimum amount of water and
acetonitrile and was injected in a column. Gradient elution was generally started at 20% B
buffer, 20% -70% B over 70 minutes, (buffer A: 0.1% TFA/H20, buffer B: 0.1%
TFA/CH3CN) at a flow rate of 50 ml/min. UV detection was made at 220/280 nm. The
fractions containing the products were separated and purity was judged on Shimadzn LC-
10AT analytical system using reverse phase Pursuit C18 column (4.6 x 50mm) at a flow rate
of 2.5 ml/min., gradient (20-70 %) over 10 min.[buffer A: 0.1% TFA/H2Q, buffer B: 0.1%
TEA/CH3CN)]. Fractions judged to be of high purity were pooled and lyophilized to yield
white amorphous powder. Lyophilized product from thirty-six preps was combined and

lyophilized again to yield 8.233g of pure peptide (12.6%). Purity of the final product was
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10 EXAMPLE 40 Preparation of
Fmoc-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Vat-Thr-Arg-GIn-

wo(bivhe)éstgsTyr-NH2 ANON N ON N O,N NjN D 4'Y N D O Hd¥ipvaicasens

N "1- D/ON NON\ONNONN>N98N 0 O'Y NN 15 NAN NAN
5 45 1m from A a
in%ego 452 L;%v%%gcgg tgegof%: @i%ggggp%opﬁ e synT e%s%s ana/e and was
Wmmmwﬁhé;ammsgﬁ@m rele ferlot protE¢ietHAfANG Hakds JM8Re8S, found
pé via DIC/HOBLt in 25% excess. (55.0 g X 0.45 20 mm/g X 1.25 eqv =
‘3 mm) All deprotection was 2 X 10 min with 20% piperdine in DMF at
apprOX|mater 10 mllg ( adjusted as volume of peptide-resin increases).

@ﬁt& *Oé ction the peptide resin was washed 4 X DMF (20 volumes). .

Fﬁg ere with -40 mL DIC (-6 eqv) and 4.5g HOBt (1.25 eqv).
Piipasasiiiog IRH(HEGERiue0) CINTVEN By, CZR 00 WaghedpyibA re-His- Tyr-
CH2C12 and_checked via nlnhégrln for completion. After coupling to

henrsfil ZRavsld i resri B Meldtgd W1 2C12 and checked with
3 drops of 2% Chlorinal in DMAc and 3 drops 2% Acetaldehyde in DMAc
(withno c e |51 the yellow solution :mdlcatlv of no condary ami
and blue tQ eads |r¢d|cat|ve>of Rjed) p ou{pllé:; o ‘éjﬁ
were judged Yo B
/EP2006 as adHed to th up}wg soﬁlon an
n{iﬁ‘u@d(‘)%ﬁ“ rfurther When cgmplete the resin was washed NﬁLN
DMF (20 volumes) Fmoc-Tyr(But)-OH: 14.0g. Fmoc-NMeArg(Mtr)- H
20.0g. Fmoc-GIn(Trt)-OH: 18.5g 5 .Fmoc-Arg(Pbf)-OH: 20.0g.

Fmoc-ThrBaf78H: 18.0g. Frnoc-Val-OH: 10.5g. Fmoc-Ttp- OH: 13.0.
Fmoc-Asn(Trt)-OH: 18.0 g. Fmoc-Leu-OH 11.0 g, Fmoc-Tyr(But)-OH

140 | i LhofTet\ ML 9N N Fiaaaa Ava/DIA AL 2N N ~

i 7 ToCT1Str ) ~OTrTzzo o4 Mmoot VAR ~EA v
‘%}gj} ECB'LM%G B.4-g-Emec L‘/S(BCC) ). e$];]thiﬂ Emoc Ilo OH11. 0 a

RP-HPLCZ 93.8% conversion — protected PEG-peptide
89.5 % yield overall — deprotected PEG-

_ peptide
RP-HPLC?2 - purified 10.1 min Retention-time
MALDI-TOF MS Average Mass = 35 kDa

1.8 g of peptide from Example 40 was weighed out and dissolved in 50 mM Borate, pH 7.5
buffer. 37.5 ¢ 30 kDa PEG-succinimidyl succinamide was weighed to achieve an
approximate 2:1 PEG: peptide molar ratio and added to the dissolved peptide. The reaction
mixture was stirred at room temperature for 2 h. The pegylated peptide was deprotected by
adding piperidine (20%) to the reaction mixture for 1 h at room temperature. The reaction
mixture was placed on ice and acidified by slow addition of glacial acetic acid (20%). The
reaction mixture was then diluted 10-fold in 20 mM NaOAc, pH 4.5 buffer and purified by
cation exchange chromatography on SP-Sepharose FF. Figure 19 is an HPLC
chromatogram of the reaction mixtore. The reaction yielded 93.8% of protected pegylated
peptide. Figure 20 is an HPLC chromatogram of the deprotected reaction mixture, whereby

the overall yield of pegylated deprotected peptide was 89.5%.

Mono-pegylated PYY peptide was eluted using a step NaCl gradient. Typically, the desired
mono-pegylated peptide eluted with 175 mM NaCl. The eluted PEG-PYY-like peptide was
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10 The peptide resin was washed 3 X DMF, 3 X CH,C12 and 3 X MeOH
and dried under suction to obtain 115.38 g peptide resin. The resin was

wopldiniegasX 19.259g batches for TFA cleavage. 19.25 g of partiggsamosse24

was cleaved with 8.0 mL 1:1:1 DTE; Aniggle; Thioanisloe, 8.0 mL 15

O and,200 ml- TFA/ for.6 ho
e A R s e R iapgere. 1o was
ivars diaflbeted B fobhtrifugatihrPiBS 8 X 50 mL polypropylene centrifuge
tubes and washed 3 X cold Et20. The precipitate was then dried under
house vacuum overnight to obtain 6.5 g of crude peptide. The total
@onouinti-atdngeife pideafitaibddepriaotioNwageitidd oA RuHicatiPure 21 is
of crud %éptlde was performed on Shimadzu LC-8A s

B R T T OO IS ST & rifeite (B oyt cPuricy of

ﬂﬁmlgmd@@aza@témﬂﬂné@%%%) 3&&’ afcrade waaidfieddiing a
s. Each time approximately 1.1g of crude peptide was dissolved in
%ﬁﬁﬁ GiFrh S0 sy ﬁ!g%%%@st%wﬁméwaﬁm#agﬁ%aé&mﬁr@ the molecular

welpkpn. Gradient elution was generally started at 20% B buffer, 20%
-70% B over 70 minutes, (buffer A: 0.1% TFA/H20, buffer B: 0.1%
TFA/CH3CN) at a flow rate of 50 ml/min. UV detection was made at
EXAREP o he fractions containing the products were separated and
purity was judged on Shimadzu LC- 10AT analytical system using reverse
GhlgbenPBeyiASHS column (4. 6 x 50mm) at a flow rate 30 of 2.5 mI/min

| 1% E
TFA/?H%%?\IS) Kt Qé%%gr{g%u Ifygbﬁpﬁ leTqr Ag\}vag(r%k 00 e%%je ygmmycm B
ligétmhmz@tl!@ yietd fuvtice aqu:dﬁoil W]ﬁﬁb\l&l@dﬁumﬁmpﬁﬂ‘iédqc@mmﬁml 8 antibiotic

irt SIX eRS was omblne ophilize |eId )
%Leﬁgl peptide (\Ifﬂ1 896)-PUrity 0 %dh?'\é\ gfp?o]&'u tW ‘ﬁ%ﬁ%%b@es were
RGTHE Rﬂ(}ﬁ&&&&s@cﬂﬁbe-ﬁﬁflﬂ‘fécmagalﬁd&yeanaljdlgaEﬁE‘ﬂima’zR) were
revers n as stated. above a S approxmately 95-
e R TP D QAR A6 B Gl
12438184 ib- B XAMRML e pai@iombbenicillin, 100 pg/ml streptomycm and 250
30,000)CHZCH2NHCOCH2CH2CO hc)Lys Pga-Arg-His-Tyr-

Ile%l1 ,&i%grrpc\?g? WF%@WM)%% A 3nd counted using ViaCount

reagent. The cell suspension volume was adjusted to 4.8x10° cells /ml with complete

growth media. Aliquots of 25 ul were dispensed into 384-well Poly-D Lysine coated
black/clear microplates (Falcon) and the microplates were placed in a 37 °C CO, incubator

overnight.

Loading Buffer (Calcium-3 Assay Kit, Molecular Devices) was prepared by dissolving the
contents of one vial (Express Kit) into 1000 ml Hank’s Balanced Salt Solution (HBSS)
containing 20 mM HEPES and 5 mM probenecid. Aliquots (25 ul) of diluted dye were

| dispensed into the cell plates and the plates were then incubated for 1 h at 37 °C.

During the incubation, test compounds were prepared at 3.5x the desired concentration in
HBSS (20 mM HEPES)/0.05% BSA/1% DMSO and transferred to a 384-well plate for use
on FLIPR® (FLIPR, Fluorescent Imaging Plate Reader, is a registered trademark of

Molecular Devices Corp.).
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ONNOONJNc.xNH , JAN41 ON 'l '~}(,,,~n"O,tJINO~NN{'100
L N AN N ,TI N AN n--675 Analytical Method Result RP-HPLC2 93.8%

WEaMRNSEgR - protected PEG-peptide 89.5 % yield overall - deRiolesiest n6s924

PEG- peptide RP-HPLC?2 - purified 10.1¢gpin Retention time MALDI-TOF

Average Mass, =35 kDa 101.89g0 tide from Example 4 ®
e RS T o B 9 ST B B gme 20
HEG-$ectininddyhsuocidamide wasfaeighedie athidiesdsy GpHORREEDuring the
2:1 PEG: peptide malar ratio and added to thegi)?J plvelﬂcjé ptide, The
PR T TR A S T BRI REIBAD # gl of he el plate
PegyBesaaptidwasdapiaieaaddiie nddisa Riperdiasid 2%t el then 20 ul of
reaction mixtyre for 1 h at room temperature. The reaction mixture was

PrABIC"H 18R dNd AL hiffied By ST aerfnot dladin st der] thogs)l plate. The

fhheedeartonBbsiiguvas hesn il e dekorfolein 20 MMANAQAGIPY don for a
buffer and purified bﬁ cation exchange chromatography on SP-Sepharose

terel piapird 1 ofrl fibicecodscristRatss A Eratie dsatidlvorsagnee rinesach well
fERGHIAB YRR X3 SHoaiRRieCiRE RROYIAled- RERUIR BN BADdSA e, prior to

&

HPLC chromatogram of the deprotected reaction mixture, whereby the

laperbnimelatsmpagyidted deprotectat freprrleadas 8o $9s. from that well. The
Mgaﬁgmx@tsgpﬁ%s\&ps@ygt@;-@%g@&@%;iﬂﬁﬁ&ﬁ&&é%ﬁ%&%é%%'ﬁﬂ{/ﬁﬂcomml.

Typically, the desired 25 mono-pegylated peptide eluted with 175 m
NaCl. The eluted PEG-PYY-like peptide was WO 2007/065808

ﬁﬂﬁﬁggg@%%% -59 concentrated in an Amicon ultrafiltration cell
using a 10 kDa MW cutoff membrane. It was then diaftltered 10-fold once

Gt e BBIRCAsreantrated peptide was submitted for analysis, assayed and
I%t%%%gaﬁﬁ%%?fhgi%%gx\?u%g naterials were used: 384-well plate; Tropix cAMP-Screen
Kit: (Applied Biosystemns, Cat. #1'1504); forskolin (Calbiochem Cat. # 344270); cells:
HEK293/hNPY 2R cells; plating medium: DMEM/F12 w/o phenol red (Gibco Cat
#1133032); 10% heat inactivated FBS {Gibco €at. # 10082-147); 1%
Penicillin/Streptomycin (Gibco Cat. # 15140-122); 500 mg/ml G418 (Geneticin, Gibco Cat,
# 11811-031).

HEK293/hNPY2R cells were plated at a density of 10° cells/well in a 384-well plate using
Multi-drop dispenser and the plates were incubated overnight at 37 °C. The next day, cells
that reached 75-85% confluence were uséd in the experiment. The media and reagents
were warmed to room temperature. Before the dilutions were prepared, the stock solution
of Y2-receptor ligands and controls in dimethy! sulphoxide (DMSO, Sigma Cat# D2650)
was allowed to warm up to 32 °C for 5-10 min. The dilutions were performed using
incubation media [DMEM/F12 media containing 0.5 mM 3-isobutyl-1-methylxanthine
(IBMX, Calbiochem Cat # 410957) and 0.5 mg/ml BSA (Sigma Cat # A8806)]. The final
concentrations of DMSO and forskolin in the incubation medium were 1.1% and 5 pM,

respectively.

The plating media was removed by gentle inversion of the 384-well plate on a paper towel

and replaced with incubation medium (50 pl/well) containing various concentrations of Y2-



5 an HPLC chromatogram of purified 30 kDa PEG-PYY peptide (RT =
10.1 min). Purity of 30 kDa peptide was determined to be >95%. And

wrguresdges a graph representing a MALDI-TOF of 30 kDa Plég/R¥>¥%06/068924
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peptide, which was performed to confirmthe molecular weight. 10
§tablg transfgcte&j ith
%CS 24 cubated at room

PLE 4 alcium. Flux Assay HEK-293 cell

‘E%%Agﬁtg’é?ﬁ'ﬁ cﬁ%ﬁ#&%&é@%ﬂ ?ﬁgzﬁlfél On:%%ﬁ)-% fesistance gene were
femtheantnaan &fe techvitiFofle i dre BiIPMA recaptontareti &Y 1Bantifbation media was

election. Following, selection.in both hygromycin-B and G418, individual . .
S R T T A L AR o P ettt fionis i
THELR9 BN BRI pinsebaiti peddo ME Mymeligmreu m@@%@@@vém was
10% fetal bovine serum, 50 g/ml hygromyein-B, 2 mM glutamine, 1.00
ERsTsEss dimthe o s AR StomiRiread a5t el monind e dis Tyepix kit. AP

aanvgatedivit UYRIN R T AP AOMHE DU INOWAR QIR SRATR Vel BRI the plates
cell susgensmn volume was adjusted to 4.8xI05 cells /ml with complete 20

igruhak et hAlE BEoor RGeS hde dlibt Bz welePelghed 5 times with
wé%mmt@ ARKisGac GBIl CainRa) and the pHoapiatesiEr®

placed in a O2 incubator overnight. Loading Buffer (Calcium-3

whsEgtendRtec oD Vide )/ wal) prapaddedoyndissnibaterltfie 45min @ room

e o MRS A 0t B S

(MigUSPR(X5.1) of diluted dye were dispensed into the cell plates and the
plates were then incubated for 1 h at 37 C. During the incubation, test
compounds were prepared at 3.5x the desired concentration in 30 HBSS
ThO eniviphiiEiaE &) (B0H% EE AtEHiSbiad setnsiecisdum pegBdevietbceptor

late for use on ELIPR(r) (FLIPR, Flyorescent Imaging Plate Reader, is a
i PO HSTLELILE RO BB B Basas 12 and
R/ ERFOASHGES2ApI6 O At uneubationhdpil e cella)ECoMpPEREples 3 to

lates were brought to the FLIPR(r) and 20 gL of the diluted compounds
:%é% tf‘l\gnglfgFr[@at{?)t?ﬁé[bgﬁlﬂ?a{et?wme FLIPR. During the assay,
fluorescence readings were taken simultaneously from all 384 wells of the

cell plate every 1.5 seconds. Five readings were taken to establish a
stable baseline, and then 20 |d of 5 sample was rapidly (30 pi/sec) and
simultaneously added to each well of the cell plate. The



fluorescence was continuously monitored before, during and after sample

addition for a total elapsed time of 100 seconds. Responses (increase in
wopsak/fssogscence) in each well following addition was determifegp 26 068924

initial fluorescence reading from each weh, prior to ligand stimulation, was

rflaﬁg fis a zero baseline value for the data from that well. The 10
responses were expressed asa percentage of maX|maI response of the

A Qe

2L

aviarmnla

tho

USIU C IILIUI E/\I'\IVIFI_I: ’-h) \bellb NSy (1N P ToTeTy
}Tt,ﬁoﬁlnc materials were used: 384-well gﬁe Tagg&cAM -Scree Y5R
Kit: (Apglied Biosystems, Cat. #T1504 E@@kohnﬂ@ﬁﬂalocﬁ@ﬁﬂcmmw EC50
344270); cells: HEK293/hNPY2R cells; (pMiing|rtdilim; DNYEM/EF 1ndl/o | (nM)
phenol red (Gibco Cat #1133032): 10 v hE2R inactivifed FBPRGbichIBat.| FLIPR
3 10082 s A oS HIBapIqm 0 (CTofa Gat. #1a140-198155001 s
mg/ml G448, (fRetsing & at. #{11811-031). 20 HEK293/hN R
cells wer d at a density of 104 cells/well in a 384-well plate |using
Multi-draop dlsoenser and the plates were incubated overnight at 37 C. The
qext day, gelis, thaitacieerReRY0 dopfdence yere usedin the snn | 1387
experiment_The media and reagents were watmed to room temperature,
Pefore thedityi qaﬁwemewg ed. the stock solytion 23 gkYEHrecenips | 5000
ligands aﬁgnq:@,;mqls in dirneth SUIph bxide (DMSv, Sigma Cat# P2650)

- was allowed to warm up to 32 C for 5-10.min. The dilutions were
merformecﬂm@mmqnm@@j@[DMEMZFH media cogtaining Q4LomM | >5000
3-isobuty-metivtxanthine (IBMX, Calbiochem Cat # 410957) and 0.5
mglml-BSA-(Sigma Cat # A8806)].-The final-cancentratipns of DMSQ an
Forskolin iKtiredrrHbatin vERpm-werel 1.4% dngl$ M, Bqrespectvsiyn | >5000
The pla |ﬁgegaegm(yvgs{removed by gentle inversion of the 384-wkll plate

) Ra-repls with-incubationimedium-(50-lwel
8:onta|n| MQQ%EYDMDWR@'(NN 20O 2000658085000 | >5000 | >5000
PCTEP@Q&@@QQQ& d-ﬁi)ieceptor ligands (four replicates/concentration)
- e-for-30-min—Folgwing-the

930 min tréKtrﬁmRﬁéYbNﬂWé‘RfQ@batlo (medla Mg odisciagded and>3000 | >5000

replaced mdthﬁﬁRl(%Ilcﬁ)FASsay Ly5|s uffer (provided in the Tropix kit).

The-cetis-were-lysed-by-ircubating-platesfor45-min@-3+T—The-lysate

120 1) wadK-Pqa-RHYLNLVTRQ(N- | 0.28 0.67 762 >5000 | >5000
methy)R(2-6 di Me)Y

11 IK-Pqa-RHYLNLVTRGQ(N- 0.74 0.55 189 >5000 | >5000
methyDRF(O-CH3) '

12 IK-Pqa-RHYLNLVTRQ{N- 1.54 0.69 422 >5000 | >5000
methy)RF

i3 IK-Pga-RHYLNLVTRQ(N- 114 0.31 >5000 | >5000 | >5000
methyl)R(4-NH2)Phe

14 iK-Pga-RHYLNLVTRQ(N- | 0.45 (.96 >5000 | >5000 {2259
methyl)R(4-F)Phe

15 IK-Pqa-RHYLNLVTRQ(N- | 0.46 0.45 >5000 | >5000 | >5000
methyl)R(4-CH2OH)Phe

16 IK-Pqa-RHYLNLVTRQ(N- | 6.13 3.55 3268 >5000 | 729
methyhR(4-CF3)Phe

17 IK-Pqa-RHYLNLVTRQ(N- | 0.635 | 0.75 >5000 | >5000 | >5000
methy)R(3-F)Phe




5 transferred into the pre-coated antibody plates (384-well) supplied in the
Tropix kit. AP conjugate (10 i) and of anti-cAMP antibody (20 41) was

waagieddssench well and the plates incubated on a shaker at REfMEp2066/068924

temperature for 1 h. The plates were Wﬁ@Bed 5 tlmes Wlth Wash Buffer

b ol W

N
IIIU Il N\o

methy)RY

ind00Gtgd>H045 | >5000
1S measuired (1
unds of the
eptor—activity-in
: || Exbdiiplg 243Pind| >5000
15 cyclig ANRYAR A (EKIMpie 43). S mmary af the in vitro results, EC50
for Examples 310 39 and 41, are itustrated tow WO
2%007/06588PRCRIEENHSTEBEY ! -620 #3Ble 10E5(amﬂlé'§l£&4entéGWR 352
Y2R Y1RNethyyBRhEC50 EC50 EC50 EC50 EC50 (nM) (nM) (M) (nM)
nM) FLPR CAMP FLIPR FLIPR FLIPR 3 TRPEAPGEDASPEELNRYY
12 0.08565x0BE Y6 IASTRRPE NLVFRERY (3086) 4>5000 | >5000 | >5000
IK-Pga-REFIBERYRORY 0.28 0.047 57 >5000 1887 5
IK-Pga-RHYLNLV N- 2.3 0.42 >5000 >5000 >5000| methyl)RY ©
IK-Pa-RHYERTFARGN-BIRANS ~H50683-5008-1%004 ?ﬁ@ﬂ%l RXAOY 7 4772
IK-Pga-REFIRRERBIN- 1.15 0.31 173 >5000 >5000 methyl)R(3-)Y 8
-Pga-H 15 0.36 >5000 >5000 >5000 methyl)R(3-5 di
Y 9 IK} ’ﬂ%@ N%&%h%%@@ 11 049303 oo >569590 55000 | 2162
methyl)R (S EfyNal
24 IK-Pga-RHYLNLVTRQR-C- | 5.44 1.35 3259 >5000
o-Me-Tyr
25 TK-Pga-RHYLNWVTRQ(N- | 0.44 0.25 298 >5000 | >5000
methyDRY
26 INle-Pqa- 8.1 0.108 | >5000 [ >3000 |>5000
RHYLNWVTRQ(N-
methyl)RY
27 Ac-IK-Pga- 1.44 0.07 >5000 | >5000 | 5812
RHYLNWVTRQ(N-
methyhR(2-6 di F)Y
28 Ac-IK-Pga- 0.458 §0.18 >5000 | >5000 | >5000
RHYLNWVTRQ(N-
methyDRY
29 Pentyl-IK-Pga- 0.873 [0.51 >5000 | >5000 | >5000
RHYLNWVTRQ(N-
methyDRY
30 Trimetylacetyl-IK-Pga- 1.1 0.26 | >5000 | >5000 |>5000
RHYLNWVTRQ(N-
methyDRY
31 Cyclohexyl-TK-Pqa- 1.67 | 1.37 | >5000 |>5000 |>5000
RHYLNWVTRQ(N-




10 IK-Pga-RHYLNLVTRQ(N- 0.28 0.67 762 >5000 >5000 methyl)R(2-6 di

Me)Y 11 IK-Pga-RHYLNLVTRQ(N- 0.74 0.55 189 >5000 >5000
WOonethpRFE0-CH3) 12 IK-Pga-RHYLNLVTRQ(N- 1.54 0.69 422 t+5006/068924

>5000 methyl)RF 13 IK-Pga-RHYLNLVERQ(N- 11.4 0.31 >5000 >5ooo

>5000 methy)R(4-NH2)Phe 14 TK-PUp-RHYCNCVTRQ({N=04510
35000 >pBoozoYsE Hathyl)R(4-F)Phe| 557K -PqdHRFY LNESIPRQ Ns@pﬂes >5000
0.45 >503EYHIERPMethyl)R(4{CH20H)Phe 16
IK-Pga-RAEMIRYRQ(N- 6.13 3.55 3268 >5000 729
methy]JR(4-CF3)Phe 17 IK-Pga-RAYONCVTRQ(N-0.635 0.75>5000
35000 >56@em1$g§% 3-F)Phe WO 2605065888 PCT/EPYD6|G68994 | >5000
-63 18 IKIPEa. R (N- 11.9|2.5 >50Q0 >5000(>5000
methyl)R@SWIHE Penta F)Phe 19 IK-Pga-RHYLNLVTRQ(N- 403 1.47
>5000 >p000 >bUUU me S.4-d1G1)Phe ZUTKR-Pga-RHYLNLY I RO{IN-
3498 0.5BEGD 3%%"{ thiBRCHA21 1K IBga-RHTEMIOV TR >5000
0.454 1.0 B%@W@B@Qﬁooo methy)RW 22! IK-Pga-RHYLNLYTRQ(NA
2.73 1.14880905000 4772 methyl) R(1)Nal 23
IK-Pga- HYLNLVTRQ(N 4.1.1. 000 >5000 2162 methyl) -((%)Nal
34 1K-Pqd R EARY TR‘@Q’EQ:H%E&% 358259 bbbdo | >500 000 | >5000
RHYLNWVTRQIN-
methylRY
36 (PEG30,000)-SSA-INle-Pga- | 289 | 7.8 >5000 | >5000 | >5000
RHYLNWVTRQ(N-
methyDRY
37 (PEG30,000)-beta-SBA-INle- | 239 224 | >5000 | >3000 |>5000
Pqa-RHYLNWVTRQ(N-
methyDRY
38 Ac-Tle-Lys(PEG30,000 SPA)- | 549 244 | >5000 | >5000 |>3000
Pqa-RHYLNWVTRQ(N-
methyhRY
39 Ac-Tle-Lys(PEG30,000 SSA)- | 1078  [20.7 | >5000 |>5000 |>5000
Pqa-RHYLNWVTROQ(N-
methyRY
| 41 IK(PEG30,000  SSA)-Pga- | 135 | 9.8 >5000 | >5000 | >5000
RHYLNWVTRQ(N-
methyDRY
EXAMPLE 44

Chropie DIC rai studies

Male Spragoe Dawley rats (7 weeks old) were obtained from Charles River Laboratories
(USA)} and housed in & temperature and humidity controlled environment witha 12 h
hght: 12 b dark cycle. The rats were given ad /ibinan access 10 a high fat chow diet (HFD:
0% of dietary kcal as fat, Research Diets D12492) and water throughout the study.
Following 7 weeks on the HFD, rats were sorted by body weight and caged singly. The rats

were dosed prior to onset of dark cyele with vehicle (s.c.} or compound of Example 41 (1,
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a-Me-Tyr 25 IK-Pga-RHYLNWVTRQ(N- 0.44 0.25 298 >5000 >5000
methyl)RY 26 INle-Pga- 8.1. 0.108 >5000 >5000 >5000

WORINOSBAM TRQ(N methy)RY 27 Ac-IK-Pqa- 1.44 0.07 >50081a08806/068924

5812 RHYLNW VTRQ(N methyl)R(2-6 dsF)Y 28 Ac-IK-Pga- 0.458 0.18

2209975000, >‘~599911§,H:¥9 WY RO @%Ml‘?‘\ﬁ _Zgge He g&&qaﬁodv weight

B

0.873 0.51 >5000 >5000 >5000 RHYLNWVTRQ(N methyl)RY"
THindetylacdtyl laPdaditale iR Bigse0% >5000 >5000 RHYLNWVTRQ(N
methyl)RY 31 Cyclohexyl-IK-Pga- 1.67 1.37 >5000 >5000 >5000
RHYLNWVTRQ(N methyl)RY WO 2007/065808 PCT/EP2006/068924
Eed:32:BBnizoyl-1IK-Pqga- 0.79 0.66 >5000 >5000 >5000 RHYLNWVTRQ(N

ethyDRY 33 Adamtyl-IK-Pga- 2.33 2.9 >5000 >5000 >5000 RHYLNW
R EY " P S 600 SPAR g o 2 SHie 860 ot was
25000 REYLNWMTRQINMEeYRNved by Dunnett’s test to determine where
statistically sigmficant differences existed between vehicle and drug treated groups.
Bhfferences were considered statistically significant ar P<0.05. Data analysis was carried

out with GraphPad sofiware (GraphPad Prism).

Resulis:
Chronic administration of the compound of Example 41 (5 and 10 mg/ke, 048 br, sc.)in
male D0 rats induced a significant decrease in body weight gain versus vehicle-treated

animais following a 3-week treatment period (Figure 233,

Acute db/d5 mouse studies

= 1 B M ¢ e ] LY b ¥ [ o M T i K "
Female db/db mice (CSTBL/KsI-Lep™™, Jackson Lahoratories, USA) were at 6 weeks of

age when recetved. The mice were housed in a temperature and humidity controlied
environment with a 12 b Hght12 hodark cycle, and given access to food (Puring rodent chow
S008) and water ad libinan. The mice (12-weeks 0ld) were pre-bled 4 days prior to study,
and those within a narrow range of fasted blood glucose levels were selected for the study in

order to minimize variability between vehicle contro! and drug-treated groups. The mice

were administered vehicle (s.0.) or the corapound of Example 41 (0.3, | and 10 mgfkg, s.c.)
28 hr prior 1o the oral glucose tolerance test (N = 10 mice/group). Blood samples were
collected from tail clips following a 6 hr fast, for determination of baseline valies (7= 0
many. The mice were then gavaged with an oralbolus of glucose (1 g/kg), and additional
blood samples were collected at regular intervals (= 30, 60 and 120 min) for ghucose
measurement. To analyze the effects of the compound of Example 41 on oral glucose
tolerance the absolute difference in blood glucose from baseline (fasting blood glucose) was
calculated for each time point. The area under the corve (AU 150 1) Was determined usin g

the trapezoid method,

Daia Analysis:



35 (PEG40,000 BTC)-IK-Pga- 590 14.7 >5000 >5000 >5000
RHYLNWVTRQ(N methylRY 36 (PEG30,000)-SSA-INle-Pga- 289 7.8

WoH00063&800 >5000 RHYLNWVTRQ(N inethy)RY 37 (PEGRO1A09n06/065924
beta- SBA-INIe- 239 22.4 >5000 >5000 55000 Pga-RHYLNWVTRQ(N

DRY..28 Acslle-Lys(PEC 00 SPA)- 549.24.4 >5000 >5000 >5000
pimd e A o W e R i
RO 23500035600 »5000: PHERHY, INWVIRQ (Numethid)RY (dBetermine where
IK(PEG30,000.SSA)-Pga- 13.5 9.8 >5000 500035000
VIV ERR RSO EIRDIFES XAV L CRHBIL D e S g
Meilec:Bpragiie Rawlleysats{ L ieeksiotdiwereabtained om ShBHRSyas carried
River Laboratories (USA) and housed in a temperature and humidity
> 7 3&?#6%3%%3 iton ‘ﬁﬁmﬁﬁ“&ﬁ%ﬁdﬁ’g’ﬁ??iﬁz p dark cycle. The rats were
given ad libitum access to a high fat chow diet (1-111); (501,"r of die tarp

kcal as fat, Research Diets D12192) and water throughout the study.
SifBWing 7 weeks on the HFD, rats were sorted by body weight and

Laged singhmilhe s AGwearsdasedprghio-anset of.darkcycle with. y « femaie
vehicle (s.c.) or compound of Example 41 (1, WO 2007/065808

PEP B R ITcRYM IO HAE F0NE/RYTS B0 oM EES R v daysHoe3se

10 Weeks N:,Q:Ss@fs/group). Body weight was recorded on days indicated
in Figlre. 23, Data Analysis: 5 All data shown are the mean standard
en-or (s.e.m.). Statistical evaluation of the data was

Chronic db/dh mouse studies
Female db/db mice (CSTRILKS] ‘-Lepﬂ"'“%q Jackson Laboratories, USA) were at 6 weeks of
age when received. The mice were housed in a temperature and bumidity controlied

15 epvironment with a 12 h Heght:12 b dark eyele, and given access to food (Purina rodent chow _
3008} and water ad libitum.  The mice (9 week old) were pre-bled 4 days prior to drug
treatment, and those within a narrow range of fasted blood glucose levels were salected for
the study in order to minimize variability between vehicle control and drug-treated groups.
The mice were dosed with vehicle (s.¢.) or the compound of Exarople 41 (1, 3 and 1D

20 mg/kg, s.c.} once every two days for 3 weeks (N = 10 mice/group), Basal fasting (210 6
hir} blood glucose measurements were conducted weekly,  On study day 20, an oral glucose
tolerance test was performed following 2 6 br fast, Blood samples were collected from tail
chips for determination of baseline values (1 = 0 rin), The mice were then gavaged with an
oralbolus of glocose (1 g/kg), and additional blood samples were collected at regular

25 atervals {f = 30, 60, and 120 min) for glucose measurement, To analyze the effects of the
compound of Example 41 on oral glucose tolerance the absolute difference in blood glucose
from baseline {fasiingblﬁeé glucose, = § mun) was calculated for cach time point, The grea

under the curve {AUCw 0 ) was determined using the trapezoid method,

30 Data Analvsis:
All data shown are the mean * standard deviation ¢s.d.). Statistical evaluation of the data
was carried out using one-way ANOVA, followed by Dunnett’s fest to determine where

statistically significant differences existed between vehicle and drug trested groups.
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carried out using one-way ANOVA, followed by Dunnett's test to
determine where sta.t:is tically s gnificant dir erences existed. between

wovehiptesaogl drug treated groups. Differences were considereggiatiptigalesoz4

significant at P<0.005. Data analysis Wa§7carried out with Graphl=ad.

re (Gr. It nic, tion fthe "
e o A L LD O B R camea
Tatsvimdlcephd siguifieant d8crphdelii oy Welght gain versu vehicle-
treated animals following a3-week, treatment period (Figure 23). 15 Acute
db/cab mouse studies Female dh/dh mice (C57BL,/l s.k-Lep!™ ' Jackson
Rabdratories, "SA) were at 6 weeks of age when received. The mice were

used a temperatyre and humidity controlled environment With a 12 h
L SRR it GO RS BB (ind FB0GLRH O 0 . 5.) o
BORR) Hndhwaiter saddiitums.T be faica:tb-weeks ald) wefeaarpzbmAbdaxﬁqlcse-
prior 40 study, and those within a narrow ran%]e of fasted blood glucose

&S Were SEedted o rme KA Im S der (s Hiniiiz & Vatiabilir ptwe digure 258,
Mehiglecontolans diuer treated aroypsamThes nice: Nﬁ%@?@d[’iﬂg'ﬁi‘?@g: significantly
vehlcleés .C.) or the compound of Example 4l (O 3, land 10 ?ngflEg, s.c.)’

AR AGHETCBF A YN BsE REPaEetegi{d ucperrihediaiip). ). Blood
samples were 25 collected from tail clips following a 6 hr fast, for
determination of baseline values (t 0 nrinj. The mice were then gavaged
with an oral bolus of glucose {I g/kg), and additional blood sari ples were

1@@'%@%&&&?&6@ tﬂ?fﬂ@%&éﬂlﬁg 156Q0"E‘Eﬂ1&@<9 i ﬂ@ égﬁ&l\ﬂﬁ?%%xbodfnents of the

measurement. To analyze the effects of the compoun Exam

myanighactseribsié pace. thfevabgtiunecd‘ﬁ@renna:mblunmgﬂmgem@me made and
d gluc as 30 calculated for each time point.

Sg%zgg&e%%nsirt §u0r1\£/}1¢talklwgal%ggr(-%l(;{e(r§rrc1;?|inedg using the trapezoid method.

Data Analysis: WO 2007/065808 PCT/EP2006/068924 -66 All data

shown are the mean standard deviation (s.d.). Statistical evaluation of the

data was carried out using one-way Ale (-.)VA, followed by Dunnett's test

to deter mine where statistically significant differences existed between

vehicle and drug treated groups.



Differences were considered statistically significant at Pc0.05. Data
analysis was carried 5 out with CiraphPad software {(rapUs ad Prism).
woResulissshe acute administration of the compound. of Example-4itb@bdege24
10 mg/kg., s.c.) to female dh/dh mice siggificantly decreased glucose
excursion in response to an oral glucose 11 10 challenge (Figure 24.).
ldh mouse studies Female dh/dfh mice (C5 BL/Ks7-Leep-6"db.

Jackson Laboratories, USA) were at 6 weeks of age when received. The
Hisecovéee blese dontainivn ey SolicovarmitamditiogsconthlmdriBactured in a
nvEgsaenthwit 12 h light:12 h dark cycle, and given access to food
(Purina rodent chow 5008) and water ad tihituni- The mice (9 week old)
WekeRIgsbled 4 days prior to drug treatment, and those within a narrow
range of fasted blood glucose levels were selected for the ssidy in order
to minimize variability between vehicle control and drug-treated groups.

Mrice were dosed with vehicle (s,c.) or the compound of Example 41
Conpand v6 R0mbilicy, s.c.) once every two days for 31uéakg (N26010mg

Mige@ietmnBagriiRsting (2 to 6 hr) blood glucose measjisgments yyese,
conducftle%weekly, On study day 20, an oral glucose to g z
Lactpse A

leranceé test a as
BOIC rrmed Tollowing a 6 ila fast. Blood samples were coﬁ%](@éagfrom?gip mg
Raipdger Béfermination of baseline values (t = 0 ruin), Thd paGoeaveerl8.0 mg
Sbengavagegivithaan oral holes of glucose (1 g/kg), and agdigional bjogehe

am| L%; were collected at regular 25 intervals (t .- 30, 60,,and 120 rain) .
I\?{)l"f;?uc51%(g(%‘f:ng(]-:-ga%’urerilent, To analyze the effects of the C(l)?r%]b}%iund of{? 3 e

(Bgaloéein oral “glucose tolerance the absolute diffe#eritegn bRWHO mg
Kiluc6smf’rom baseline (fasting blood glucose, i = 0 miai) was calculated

@Wé %ﬁ BQ;H&IIQ&%@ under the curve (Al. CO-i w%ssq%aérerming% me

usi ezoid method. 30 Data Analysis: Al data shown dte the
Pﬁ%ﬁ%’yﬁﬁﬁggﬁ Rfftion (s.d.). Statistical evaluation of tHePdBa wad-6 me
Tederied out using one-way ANOYA, followed by Dunnett's st 2.6 mg

Iflateinawhess statistically significant differences existegghgiween ¢ o

ﬁghigle and d.-rig treated groups. WO 2007/065808 PCTI 'P2®6/0689§T"

67Dt ences were, considered statistically significant a '@6@105. piepe
analysis was carried out with iralih:Pad software (iraphPad Prism,).
Results:

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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5 Chronic administration of the compound of Example 41 1, 3 and 10
ma/hg, g48 hr, s.c.) to female c/h/di mice reduced basal blood glucose
wdevetrassys 8, 15 and 21) versus vehicle- treated animals durgrif®2006/068924
3-week treatment period (Figure 25:A)_4g shown in Figure 25B, on day

g,@gﬂ%%@mpound of Example 41 (both at 3 and 10 n_g/kg, g48 .hr. s.c.)
significantly decreased glucose excursion in response to an oral glucose
challenge, 10 It is to be understood that the invention is not limited to the
CaptidgroarbaEisidieping vedisr desbabeenafrsicddnadanomsional
iogRarticular embodiments may be made and still fall within the scope of
the appended claims. WO 2007/065808 PCT/EP2006/068924 -68-
TnxadipiesA Film coated tablets containing the following ingredientspeagdpeule
manufactured in a conventional manner: Ingredients Per tablet Kernel:
(gom%%ndtxéfofr%{ﬁéj (1) 10.0 mg 200.0 mg Microcrystalline cellulo 0
%’I.%)mg(ilg. mg ose hydrous 60.0 mg 70.0 mg Povidone K30 2/51E
Imgtd€.0 mg Sodium starch glycolate 12.5 mg 17.0 mg Magnesium50.0 mg
@Itgaéaq gr%hs mg 4.5 mg (Kernel Weight) 1.20.0 mg 350.0 mg Film gao(%

y]gfro‘xypropyl methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol e
TaBmg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxyde (yellow) 0.8 mg 1.6 M§l0 mg
Titan dioxide 0.8 mg 1.6 mg 5 The active ingredient is sieved and mixed
with microcristalline cellulose and the mixture is granulated with a solution

'ﬁiep 941%’158}45’1%{ rac.)rlédsggvé \glgl en[ﬁ);l&; eagcriafﬂiélg E(raltlg crartlll))s(;ﬁﬂz%?"size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (T) | 3.0mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s.ad pH 5.0
Water for injection solutions ad 1.0ml

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.



sodium starch glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an
waepemasssglution / suspension of the above mentioned film qaatM4$06/068924

2007/065808 PCT/EP2006/068924 -69-7Example B Capsules containing

e fO"F {ng ingredients can be manufactured in a conventional manner:
#7%?3 &rits Per capsule Compound of formula (I) 25.0 mg Lactose 150.0
mg Maize starch 20.0 mg Talc 5.0 mg 5 The components are sieved

FhlxER caRavitreer e din deliorans insedisntpleat injpensficoladins

aanvéaimihendalewing composition: Compound of formula (1) 3.0 mg
Polyethylene Glycol 400 150.0 mg Acetic Acid g.s. ad pH 5.0 Water for
injection solutions ggpkddbh¥ehie active ingredient is dissolved in a
mixture of Polyethylene Glycol 400 and water for injection (part). The pH
i ' cetic Acid. The volume is adjusted to 1.0 nil by,
%%%ﬁﬂ%%ﬁﬁgﬁ%g amount of water. The solution is filtered, fiIIedslh%n &
VRlIeW$1Y an appropriate overage and sterilized. WO 2007/065808 8.0 mg
PETPERRO6068 B24n ofD- Example D Soft gelatin capsules containirggd mg

taRifelowine ipgirdients: caR be manufactured in a conventional magingr;,.
SC%)%ule con ents Compound of formula (I) 5.0 mag- Yellow wax 8.0 m'% '
oya bean o -

Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0mg

Glycerol 85 % 32.0 mg

Karion 83 8.0 mg (dry matter)

Titan dioxide 0.4 mg

Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the mixtore
1s filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usuval procedures,



5

Hydrogenated Soya bean oil 8.0 mg Partially hydrogenated plant oils 34.0
mg Soya bean oil 110.0 mg Weight of capsule contents 165.0 mg

wBelEsssapsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Kang@@®Bdk/068924

ing (dry matter) Titan dioxide 0.4 mg Irgn oxide yellow 1.1. mg 5 The
gctive én edient is dissolved in a warm melting of the other ingredients
FRMBE Fixture is filled into soft gelatin capsules of appropriate size. The
filled soft gelatin capsules are treated according to the usual procedures.
YWy pornerisBedhe datipine dersboys cap bepramifetwreddaetenventional manner:
containing the following ingredients can be manufactured in a
Compentidridi faramiie(l) Compound of formula (1) 50.0 mg Lactose, ffite0 mg

pawsier Alpsvig Microcristalline cellulose (AVICEL PH 102) 140618 fge
odium carbox thyl e, 14.0mg Polyvinylpyrrohdon K 3 .
1fanlﬁr %Sg?ﬁ%érlgﬁjcrr%g éiésrgt(eg ?mnﬁﬂgo\%ring additives 1.0 mg The?fg?%/@ mg
egrensathexyahvherideiese, microcristalline cellulose and sodiurkés) mg
Rashingipieibiiiceliupse and granulated with a mixture of 10.0 mg
IQ%Q’]YAE%M%QMQ” in water. The granulate is mixed with 0 me

magnesiumstearate and the flavouring additives and filled into saché S. ¢
Kgeropa AB8%5s PCT/EP2006/068924 -72 CLAIMS 1. A neuropeptidmg
receptor agonist of the formula (1)

The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water. The
granulate is mixed with magnesiumstearate and the flavouring additives and filled into
sachets,
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5Y'l Y-R1-R2-X-R3-R4-R5-R6-R7-R8-R9-Rio-Ru-R12-R13-R14-NH2 M,
wherein: 10 X is 4-0x0-6-(1-piperazinyl)-3(4H)-quinazoline-acetic acid

wo(Pma)esssH, an acyl moiety, a substituted or unsubstituted apcsEP2006/068924

substituted or unsubstituted lower alkyl,7a substituted or unsubstituted

aryl, a substituted or unsubstituted h £l § a substituted or
unsubstituted alkoxy, a poly(ethylenggg%oiety, PEG, SSA, PEGm B-
SBA, PEG.-SPA or PEGBTC, 15 Yis H, a poly(ethylene) glycol moiety,

PEG.,-SSA, PEG,-B;SBA. PEG. -5 r PEG.: .BIC, RE is lle, Ala, (D)
}Ile, rr?gsﬂ%?}%%gﬁ% lfﬁi?(t:?rzgoﬂﬁ:?%c%l%frgggg}a is Lys, Ala, (D) Lys,
NMelys, Me or (Lys-Gly), R3 is Arg, Ala, (D)Arg, N-methyl Arg, Phe, 3,4,5-
Trifluoro Phe or 2,3,4,5,6- Pentafluoro 20 Phe, R4 is His, Ala, (D)His,
N-methyl )%2 4-MeOApc, 3-Pal or 4-Pal, R5 is Tyr, Ala, (D) Tyr, N- methyl

Tyr, Tic, Bip, Dip,(1)Nal, (2)Nal, 3,4,5- TrifluroPhe or 2,3.4,5,6-
Pentg‘l%{é?gzpﬁe%ﬂ%igféﬁ%ﬂgs%ﬁﬁﬁ'gﬂ1 2 &IWPE NHQS(%7 is Asn,
Ala or (D)Asn, R8 is Len or Trp, R9 is Val, Ala, (D) Val or N-methyl Val,

RIO is Thr, Ala or N-methyl Thr, RE 1 is Arg, (D) Arg or N-methyl Arg, 30
WRIGFGIn or Ala, R13 is Arg, (D)Arg or N-methyl Arg, R14 is Tyr, (D) Tyr

0r N4 meshwl T, bpmgﬂﬁgqﬂsfm)%anm@ﬁ%@e&ﬁmc@%@ Nal, (2) Nal,
C-alpha-methyl Tyr or Trp, and PEGm is 1 to 60 KDa, WO 2007/065808
Y ETEPDo0d/Be584 syasErcHrdrnsebtituted dlrk praphettaiedruraptubstituted

lower alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted heteroaryl, a
substituted or unsubstituted alkoxy, a poly(ethylene) glycol moiety, PEG,-SSA, PEG,,-8-
SBA, PEG,-SPA or PEG,-BTC,

Y'is H, a poly(ethylene) glycol moiety, PEG,~-SSA, PEG,,-B-SBA, PEG-SPA or PEG,-
BTC,

R, is Ile, Ala, (D) le, N-methyl lle, Aib, 1-1Aic, 2-2 Aic, Ach or Acp,

R, is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

Rz is Arg, Ala, (D)Arg, N-methyl Arg, Phe, 3,4,5- Trifluoro Phe or 2,3,4,5,6- Pentafluoro
Phe,

Riis 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-
TrifturoPhe or 2,3,4,5,6- Pentafluoro Phe,

R¢ is Leu, Ala, (D)Leu or N-methyl Leu,

R is Asn, Ala or {D)Asn,

Rg is Leu or Trp,

Ry is Val, Ala, (D) Val or N-methyl Val,

Rig is Thr, Ala or N-methvl Thr,

Ry is Arg, (D) Arg or N-methyl Arg,

R;; is Gin or Ala,

Ris is Arg, (D)Arg or N-methyl Arg,

R:sis Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe, Cha, (1) Nal, (2)
Nal, C-alpha-methyl Tyr or Trp, and

PEG, is 1 to 60 KDa,
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2. A neuropeptide-2 receptor agonist according to claim 1, characterized
by formula (la) 5

WORRHRAYER3-R4-R5-R6-R7-Rs-R9-Rio-Rti-R12-R13-Ri4-NHZ-flak2006/068924

wherein: X is N-piperazin-l-yl-4(3H)-quingzolinone-3-acetic acid (Pga), Y
d§ Jﬁ?lﬁéé@d@c?iﬁ%ya &H%gtggﬁqh%;ég%substltuted alkyl, a substituted or
ow

unsubstituted 10 Tower alkyl, a substituted or unsubstituted aryl, a
substituted or unsubstituted alkoxy, a poly(ethylene) glycol moiety,

BA P G-SPA or PEG-BTC, ||s IIe Ala, (D) II
Rma B IS AR S B AR AR Rk Sy forms 0o
NMelys, Me or (Lys-Gly), R3 |s Arg Ala, (D)Arg, N- methyIArg, Phe 3 4,5-

e e S 8 L

Tyr, Trp, Tic, Bip, Dip, (1)Nal, (2)Na| 3,4,5- TrlfluroPhe or 2,3,4,5,6-
Pentafluoro Phe, R6 is Len, Ala, (D)Leu or N-methyl Leu, 20 R7 is Asn,
&8 (D)Asn, Rs is Len or Trp, R9 is Val, Ala, (D) Val or N-methyl Val,

RPN phperHla-oryNarsethyiuhbsoffbhds3AEHOIMRfaN-methyl Arg, 25
R12 is Gm or Ala, R13 is At-, (D)Arg or N- meth | Arg, and Rio is Tyr, (D)
Yy Bb R AGEtAGPTO, wafﬁ@ater{ﬁl PREHERI &lblgeao?“??ﬁmtﬁdéﬂ unsubstituted

1ohermrseuticalyirese Blahiesali s aef 30 3p ARe QP RRISSRIRLERIxy, 2
Pﬁg‘f onist according to claim 2, wherein R2 is substituted with Yand Yis H, a

{REnhs) @ pkBIcistieREPECA S BEXB ASBIC 9B PG HTC,
KRG RIS M RLQHOGRPAS R EPRROGI06892% o{ 444

neuropeptlde receptor agonist according to any of claims 1 or 3, wherein

Rmsc & ypolyketdyldns) Hiydymbdistyr EBGGIBSA, PEG,,8-SBA, PEG, ,-SPA
03| Bk E&IS@%?D%E%Anw %t?l?ﬁﬁ%d ?’}% rg%g tofr%%%@@l%ccp Ec,igjag § % aﬁgngaﬂuoro
Phe,

R4 1s 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, (2)Nal, 3,4,5-
TrifluroPhe or 2,3,4.5,6- Pentafluoro Phe,

Re 18 Leu, Ala, (D)Leu or N-methyl Leu,

R;is Asn, Ala or (D}Asn,

Rg is Leu or Trp,

Ry is Val, Ala, (D) Val or N-methyl Val,

Rio1s Thr, Ala or N-methyl Thr,

Ry, is Arg, (D) Arg or N-methyl Arg,

R;:; 18 Gln or Ala,

Ris 15 Arg, (D)Arg or N-methyt Arg, and

Risis Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe or Trp,

or a pharmaceutically acceptable salt thereof.

3. A neuropeptide-2 receptor agonist according to claim 2, wherein R, is substituted
with Y' and Y" is H, a poly(ethylene) glycol moiety, PEG,-SSA, PEG,-8-SBA, PEG,-SPA
or PEG,-BTC.



Y is H or an acyl moiety, and Yis a poly(ethylene) glycol moiety,
PEG.SSA, PEG. -B-SBA, PEG,.-SPA or PEGCBTC. 106. A

- woswpegige-2 receptor agonist according to any of claims 1goBrpdiesaikez4
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Y is an acyl moiety. 7. A neuropeptide:Zgeceptor agonist according to

any of claims 1 to 6, wherein Y is H. 15 8. A neuropeptide-2 receptor

agonist according to any of claims 1 or 3 to 7, wherein Y' its H. 9. A
$heurdpaptivpsptidechtorepionigbast erdingite anyuof ofaitosm to83ywhbreiin Y' is a

s, 201 le, R2 is Lys. 3d 4 is Hi is Tyr, R6 |
RS L N e T e
is Arg or (N-methyl)Arg, R'4is Y, (m-)Y, (3-1Y, (3,5di F)Y, (2,6 di F)Y,

T A ook SR e 0 o PR EAh Ve

Nal, (2) Nal or C-alpha-Me-Tyr. 25 10. A neuropeptide-2 receptor agonist
ccqrding to any of claims 1 to 9, wherein, R14 is Tyr or (2,6 di F)Tyr. 11.
Retr¥pdhtdd BYSLESt agonist according to any of claims 1 to 10,

wherein 30 PEGm is 20 to 40 KDa. 1.2. A neuropeptide-2 receptor

agonist according to any of claims | to 11, wherein PEGm is 30 KDa. WO

08 7/0e5E08YIses/ EpodanrisoBEC.r 85, PE bufopBptidEE netpter PEG.-BTC.

agonist according to any of claims 1 to 12, selected from the group

consisting of IK-Pga-RHYLNLVTRQRY, 5

QK - PR IRMSRM LT R CFAPHBHEANRY 2ciRIfig 8- REYL A olaims | to 5, wherein Y is an
L RQUNspethy)R(m-)Y, IK-Pga-RHYLNLVTRQ(N-methyl)R(-1)Y,
IK-Pga-RHYLNLVTRQ(N-methyl)R(3,5 di F)Y,
IK-Pga-RHYLNLVTRQ(N-methyl)R(2,6 di F)Y,

7. A neuropeptide-2 receptor agonist according to any of claims 1 to 6, wherein Y is H.

8. A neuropeptide-2 receptor agonist according to any of claims I or 3 to 7, wherein Y’

is H.

9. A neuropeptide-2 receptor agonist according to any of claims 1 to 8, wherein R' is
Tle, R* is Lys or Nle, Ris Arg, R*is His, R® is Tyr, R%is Leu, R is Asn, R¥ is Leu or Trp,
R”is Val, R' is Thr, R"' is Arg, R" GIn, R" is Arg or (N-methy)Arg, R is Y, (m-)Y, (3-
DY, (3.5diFY, (2,6 diF)YY, (2,6 di Me)Y, F(4-O-CH3), F, (4-NH;)Phe, (4-F)Phe, (4-
CH,OH)Phe, (4-CFa)Phe, (3-F)Phe, (2,3,4,5,6 penta F)Phe, (3.4 di CDPhe, Cha, W, (1)
Nal, (2) Nal or C-alpha-Me-Tyr.

10. A peuropeptide-2 receptor agonist according to any of claims 1 to 9, wherein, R'* is

Tyror (2,6 diF)Tyr.

1. A neuropeptide-2 receptor agonist according to any of claims I to 10, wherein
PEG, is 20 to 40 KDa.
12. A neuropeptide-2 receptor agonist according to any of claims 1 to 11, wherein

PEG,, is 30 KDa.



10 IK-Pga-RHYLNLVTRQ(N-methy)R(2,6 di Me)Y,
IK-Pga-RHYLNLVTRQ(N-methyl)RF(4-O-CH3),

wOKePhas#RbsY LNLVTRQ(N-methyl)RF, PCT/EP2006/068924
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IK-Pga-RHYLNLVTRQ(N-methyl)R(4-NHg)Phe,
IK-Pga-RHYLNLVTRQ(N-methyl)R(4-F)Phe, 15
IK-Pga-RHYLNLVTRQ(N-methyl)R(4-CH20H)Phe,
1R-Pga-REyuiNpapTiRGI Mentpthy BR(MSFE)RITding to any of claims 1 to 12, selected
R VT inethyl)R(3-F)Phe,

Eg% Rﬁﬁ: r\/“f‘%@% methyl)R(2,3,4,5,6 penta F)Phe,

TK-Pp RV INLWITRGKN; methy)R(3,4 di Cl)Phe, 20
as m ha, IK-Pga-RHYLNL V

%MEW\RI&&% WE\ILVTRQ(N -methyl)R(1)Nal,
IKPga-RHY LNLVTRQ(N methy IR E)Nal,
lli;r VTR R-C- alpha Me-Tyr, 25 1K-Pqa-RHYLNW

%a(@ﬁ{% éﬁ% B DN VTRQ(N-methy)RY,
mp&wmwm@@mm@wa@;@ di F)Y, Ac-IK-Pga-RHYLNW

VTRQ N- meth&RY Pentyl IK Pga-RHYLNW VTRQ(N-methy)RY, 30
iNUethy)RY,

@P@RML’&EQ@TR&N—M T%T@%M%?yl)RY

Benzoyl- IK a-RHYLNW V methyl
TKdB3 bﬁwwwvhm@ﬁ@ﬁe%d)m WO 2007/065808

Eﬁgﬂ%@@?ﬁ 39,000
SPA)IK-Pga-RHYLN VTRQ methyI)RY (PEG40,000
5T RIPYaN Y TIRQANTROYNREINDIR Y,

T G S B Rw Ve methyry. 5

IKePi-RYS(REG30 BANIS PR RRICHRMVER Q(N-methyl)RY,
REPG-RIPRRE I RAR MG IR BRI TRQN-methyhRY, and
IK-Pqa-RHYLNLVTRQ(N-methyl)R(3-F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyDR(2,3,4,5,6 penta F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(3.4 di Cl)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)RCha,
IK-Pqa-RHYLNLVTRQ(N-methyl)RW,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(1)Nal,
IK-Pqa-RHYLNLVTRQ(N-methyD)R{2)Nal,
IK-Pqa-RHYLNLVTRQR-C-alpha-Me-Tyr,
IK-Pqa-RHYLNWVTRQ(N-methyRY,
INle-Pqa-RHYLNWVTRQ(N-methyDRY,
Ac-IK-Pqa-RHYLNWVTRQ(N-methyhR(2,6 di )Y,
Ac-IK-Pqa-RHYLNWVTRQ(N-methyhRY,
Pentyl-IK-Pqa-RHYLNWVTRQ(N-methyhRY,
Trimetylacetyl-IK-Pga-RHYLNWVTRQ(N-methyl)RY,
Cyclohexyl-IK-Pqa-RHYLNWVTRQ(N-methyDRY,
Benzoyl-IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
Adamtyl-IK-Pga-RHYLNWVTRQ(N-methyDRY,



IK(PEG30,000 SSA)-Pga-RHYLNWVTRQ(N-methyl)RY, or a
pharmaceutically acceptable salt thereof. 10 14. A neuropeptide-2

woesepiessagonist according to any of claims | to 13, selected fomEFm06/068924
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group consisting of Ac-lle-Lys(PEG30,008 -

QRREPY, NAC:le-Lys(PEG30,000
@gﬁg?@aaﬂﬁhwg%m ethyin!RE i(,Na%ﬁieUiﬁ%?gégcso,ooo
(BEAFREBTCLIRYRERTN ISR R M 5rotky pRatmaceutically
. ides2 ist di
%%S)%AW%%Q%‘MW%% z réat%ﬁ@_iﬁg%gqoams according

0 any of claims 1to 14,'w ISt=IS

PRORONVNEDRE Q8- (REHLE) WZDRIGOA methdpRptide-2

RGeS VR st
%ﬁpﬁomgmgzooasmgnq@%Wégﬁ%wmﬁisﬁ1gg</1nist
i 00)-SPA-IK- - -methy . :
>Yakd s j Bt clai ,
R B S5 o B

-RHYLNWVTRQ(N-methyl )RY. 19. A neuropeptide-2 receptor agonist
according to any of claims 1 to 14, wherein said 30 agonist is

ﬁ!@-l|e-Lx%?&@;%gt%ozsr%h5’%081&%%%%@%@5%{ BELRRY 1€Q3A clected
c

neuropeptide-2 receptor agonist according to any of claims 1 to 14,
Eire (R SEaNd SFSIHIERIOR-Ile-Lys(PEG30,000 SSA)- Pga
ARMUENMHTROM TR IRY i AlwRhAERRGs s ey positions
comprising a neuropeptide-2 receptor agonist according” to any of claims
Ac=Tip lartP A HREGRE et ticdlnp S0P eV IdR A Name tby B Vovaint. 5 22,
W‘ ec NSkRLERLS -claims 1 - 20 for use
Ias theraﬁ)eutig?ségifgésotﬁ)ﬁs%gﬁces. 23.%&%@%@%@2 receptor agonist
caccphdinmgeoutinglyfacizintsble s210 florresk as therapeutic active substances
for the treatment and/or prophylaxis of diseases which are 10 modulated
by neuropeptide -2 receptor agonists. 24. The use of a neuropeptide-2
IreceptoAagonigepddertiingdaamnpohslaimseddiOtfonthef praparation fwherein said

s e AR e

16. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is Ac-IK-Pga -RHYLNWVTRQ(N-methyDRY.

17. A neuropeptide-2 receptor agonist according to any of claims I to 14, wherein said

agomst is (PEG 30,000)-SPA-IK-Pqga -RHYLNWVTRQ(N-methyhRY.

18. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is (PEG30,000)-SSA-INle-Pga -RHYLNWVTRQ(N-methyl )RY.

19. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is Ac-Ile-Lys( PEG30,000 SSA)- Pga -RHYLNWVTRQ(N-methy)RY.

20. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is H-Tle-Lys( PEG30,000 SSA)- Pqa -RHYLNWVTRQ(N-methyDRY.
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15 25. The use of a neuropeptide-2 receptor agonist according to any of
claims 1 - 20 for the preparation of medicaments for the therapeutic
and/or prophylactic treatment of obesity, type 2 diabetes, metabolic

syndrome, insulin resistance, dyslipidemia, impaired fasting glucose and
impaired glucose tolerance. 20

21. Pharmaceutical compositions comprising a neuropeptide-2 receptor agonist according

to any of claims 1 - 20 and a pharmaceutically acceptable carrier and/or adjuvant.

22, Neuropeptide-2 receptor agonist according to any of claims 1 - 20 for use as

therapeutic active substances.

23, Neuropeptide-2 receptor agonist according to any of claims 1 - 20 for use as
therapeutic active substances for the treatment and/cr prophylaxis of diseases which are

modulated by neuropeptide -2 receptor agonists.

24, The use of & neuropeptide-2 receptor agonist according to any of claims 1 - 20 for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases

f -
which are modulated by neurapeptide -2 receptor agomnists.

25, The use of a neuropeptide-2 receptor agonist according to any of claims 1 - 20 for the

preparation of medicaments for the therapeutic and/or prophylactic treatment of obesity,
type 2 diabetes, metabolic syndrome, insulin resistance, dyslipidemia, impaired fasting

shicose and impaired glucose tolerance.



