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WO 2007/ 065808 PCT/ EP2006/ 068924 NEUROPEPTI DE- 2
RECEPTOR- AGONI STS The invention relates to truncated

waparogsoof PYY 3-36. The anal ogs are agoni st SPOIf/EP2006/068924

neur opepti de-2 receptor and are useful for the
treatment of netabolic diseases and disorders, such
as, for exanple, obesity, type 2 diabetes, netabolic
syndrone, insulin resistance and dysl i pi dem a. The
neur opepti de-2 r I nj the

invention 5 ar%ﬁéﬁm G PT ﬁleﬁls

Y- R1- R2- X- R3- R4- R5- R6- R7- R8- R9- R10- Ri f - R12- R13- R14- NH2
(1), 10 wherein: Xis

Ihﬁmelﬁto(n]re]atepedi anneaydd) andogkipf QYiYnaz dllienmalee tiecaganisd of
(Pga), Y is H an acyl npiety, a substituted or

mww&r%%ﬂrwﬂ arf‘au%ﬁ%ﬁqrutbmr%msm fragipRalic diseesgs and
a [

T G T
ﬁdﬂbﬁﬂhbé M(ﬁ@smﬁldmwm hefutid peptidd-R 0ec¢ptod apotiyt (oFtieypresed) invention
gl ycol noi ety PEG' SSA, PEG ,-B- SBA, PEG, -SPA or

peqffogpi Uvis H a pol y(ethyl ene) glycol noiety, PEG

,-SSA, PEG ,-B-SBA, PEG ,-SPA or PEGn BTC, Rl is
IIe, Ala, (D) Ile, Nnethyl Ile, Aib, 1-1Aic, 2-2 Ac,

Ach or Alyp 20 R2 is Lys, Ala, (D) Lys, Nwelys, N e
or (Lys-@ R3 is Arg, Ala (D)Arg, N-rrethyl Arg,

Phe, 4 5 Phe 203, > uoro
pho, YB3 2 ’Sﬁ R R R RRRha oR SR Ak e,
3-Pal or 4-Pal, R5 is Tyr, AI a, (D Tyr, N- met hyl

Tyr, Trp, Tic, Bip, Dp, (1)Nal, (2)Nal, 3,4,5- 25
TEFyr oPhe or 2 3,4,5,6- Pentafluoro Phe, R6 is Leu,

gDS% 4- &R)ég &‘-ip? e tﬂ?#‘g) 'qﬁﬁgz"h“z \?a‘?c“dbéiifb (Pal(‘%) val or

M- ey hyil acM&hoietySQ sk Btuited dfinsubAtitut@d alklIn® Edbgtituldir or vaSubstituted

/ 26.10.06 WO 2007/065808 PCT/ EP2006/ 068924
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,,-3-
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, is Lys, Ala, (D) Lys, NMelys, Nle or (Lys-Gly),

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

R, is His, Ala, (D)His, N-methyl His, 4-MeOApc, 3-Pal or 4-Pal,

Rs is Tyr, Ala, (D) Tyr , N- methyl Tyr, Trp, Tic, Bip, Dip, (1)Nal, (2)Nal, 3,4,5-
TrifluroPhe or 2,3,4,5,6- Pentafluoro Phe,

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

R7 is Asn, Ala or (D)Asn,

Rg is Leu or Trp,

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

Ry is Thr, Ala or N-methyl Thr,
CS/26.10.06
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-2- R11 is Arg, (D Arg or NNnethyl Arg, R12 is dn or
Ala, R13 is Arg, (D) Arg or NNnethyl Arg, R14 is Tyr,

w@ D)o7/0yssoor N et hyl Tyr, nodified-Tyr, Phe, PCT/EP2006/068924

nodi fi ed- Phe, Cha, (1) Nal, (2»- 5 Nal, C-al pha-nethyl
yr. Qr Trp,,.andPEG, js 1 to 60 KDa, or a

%Hé?%&%é@?#&%PF§£%§%%L§%%|e salt thereof. Al

RpGyomNésARl ted herein are hereby expressly

i ncorporated herein by reference. 10 Metabolic
Bi:gedspdDaArk oi Nonadkyls\rar e wi del y recogni zed as

er.i Qus lth proble for . | oped countrj es
Rivh e BETwebr SoRaus] T Boairka R e ohfiig PafSetas ) Nal. @
Recer dpRomb @yl TRWEMtpSinddi es on obesity, for exanpl e,

nore than 50" %of the U S. population is considered
BE6rwel ght(Q Kiat h nore than 25 % di agnosed as

cli icajl% ogfse an%%at cgnsi erable risk for 15 heart
8 & pirmacquigally nceepiapls salt thefef- cert ai n cancers. This

epi dem c presents a significant burden on the health

care system as projected obesity treatnent costs of
Atirdecthans & heldih hiedrreby rupilebs)ly mrepexqpathiceen bp réftience.

U S. alone. Strategies for treating obesity include
reduction of food intake and enhancing the expenditure
et BOE Bhense T ARER bRty rbokhze o oL AAIAPHSbiems for
partipeatontied, Yipand iedehedlepiiemif levels in the United States. According to
neurotransm tters/ neurohornones whi ch has_been shown

fe@entﬁgldgﬁsmsi% f%&tthf)ﬁemﬁ@rtlhﬁhé(? Vo afntbe Fehrtnopplation is considered
t Y, d ) . )
By P AL A DR T e L B st sk o

ReirOdisda®d, @ype? diletése ot driadincadterk.Onts epitdn@k @rdsénts a significant
ani mal s, including humans. 25 Six neuropeptide Y
Perde e the heplygare syskan ¥4 projeyied obygty trepsimeny sgstyst maprithan $70

DR B s BB A s S R R
SR 666 BRIKea5id CARERhe (TG phRNuY2of @Rt OF (Y2R)

is a 381 ami no-acid receptor which inhibits the

activation of adenyl cyclase via G while displaying
Newoneptisicog (N 1.l B0anging e¢id ipaphige IPRotragsBitienrisa nppbeiof the

s a high degree, of conservation between rat .and

hRE b EEERE S oSSR iyl has e shown to
Y2 Rteb@f PR theSpenipAay Yindl b&itfal Rattesk Whiehi NPYNE 068 Bt fhdlmost potent
nervous systemin both rodents and humans. In the

bepigehialagenisknoven ardNpas bserl shoainite gthyiarmajprerode muhg regulation of food

%ﬁ&%ﬁHEMHBE?ﬁ,BHﬁg un%gg7/065808 PCT/ EP2006/ 068924

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 inhibits 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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-3 nucl eus, and dorsonedi al nucleus. In the human
brain, Y2R is the predom nant Y receptor subtype.

woedohioessbhe ar cuat e nucl eus, over 80 % of the IMNPYEP2006/068924

neurons co-express Y2ZR nRNA. _Application of a

Y2-sel ectiv oni st ha n sh

PSS B R e i R AP B AL S bt fnane ¥ receptor
WheyRawithilethy Arduafe-mieRhi, 48280 auamhs NpH ﬂeﬁ%{é @ofexpress Y2R

i ncreases NPY rel ease. These fi ndi ngs support the role

RN R\ ppdicatiqnr dsyhaptledive agowstéwe peavrshowatto rasiyad theaslease of NPY
he \NPY I d.h I

G as b Rs e Bty My hers 2pokpe e BYUE0240

PR RQNKY Bdake AN s&fintGnd3 Jsugf)or@the’roﬁLHf YbrEa! g@%laptlc

396: R1-3 (2000)). 10 Peptide YY 3.36 (PYY IS a

Sttomaerior thei @ghiatve e SBtrtldeschad ﬂlnlg:enmyrbmpemlvajhnm regulation of

RGE1 Hra. B ctiapePideep Yot il o0 e GRB A c{ pypur I Pharmacol
B84 §GLs eIHopsh). PYY 3. 36 reduced feeding in rats and, as
a chronic treatnent, reduced body wei ght gain.

Intra venous (I\/) i nfusion (0.8 pnol/kg/mn) for 90
- 36 reduced food i.ntake in obese and

H%Rthiaﬁ% WE(HY%m@é@ GWiRo a4id fipgar eeptidsdiing seniopgftidlg Y2
p

PAPESRI a8 0, CRGE KPS RE B REEPREIL Ko

pérltond\da(IBB Blje4:ﬂ18n oﬁEﬁ‘(@@ére(dﬁ@é]ﬂf):edlﬁgtntrafsham Bla @roreid treatment

New Engl J Med 349: 941-948 (2003)). Further

@)dggad(@ﬂw%ezgm @iy ilpteatvenous (1 ipfusipy{0.8 lpﬁl%gférnm for 90 min of

F?%I K gedzt%owtgkerlﬁ%lbg a%d rr%al%%ﬂt{ sglﬂgct% Q\?% ri4cf1 u?s These

ons activa

findigs tugrgeit th Yhd BEERyQEm rﬁasy V4 thenpestidyrdee by €Rdtreatment of

current across volta%@ 20 cl anped nucosal
fug

phaspiar(BaitohemdiL etaal adhs: @Rr@ﬂé%@ﬁ?é kBatteshara RL 4t gl., New Engl

EF RGeS TSR RS TneG. S RSPt e T E&BapP Y in which

tegiddens-Pagerd 1a%&? l}> a MetHyR@E-ch&iR ek @R Al indeddtRhowed
of proteins with y (ethylene glycol) or poly

{@ivhtrdrepleth Blt@klh@lé)YY e htor efsen idenced byasduerEGEyrrem gicross voltage-
enonstrated wi th.superoxi.de di tase S ck , e )
RPE OGR! Ot SR e D15kt 31 8 Papeides. Proceedings

E?tthe TMR$th Rréfchn¥eptid@dympohiis, ¥ ERicnand J fl@fvw?'E'ﬁﬁSrs ESCOM
types of proteins, e.qg.; cytok| nes (Saifer,

kéiden PAgABp-1370l ym Preprints 38:576-577; Sher man M R

et al., (1997) inJ MHarris, et al., (Eds.),

Pol y(et hyl ene gl ycol) Chenistry and Biol ogi cal

[
e R g e e
bnda)ctﬁbﬂhl roferred ec eNPEQatveas hiaHBnﬂi'mthwtth atpeg@ddd dismutase (Somack,

bypass patients have an ear| exa

Rl 0 e R e COmmmat | g ba 5B By Prle Spors2H1.317 and
I%_,%ﬁ@ ,%Z@Oag@;fé%%tglﬁt%éfg‘ &t pPReQ07E O8REORes (Saifer, M G P, et al., (1997)
Polym Preprints 38:576-577; Sherman, M R, et al., (1997) in J 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 levels that may be partly responsible for the early glycemic
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control and | ong term wei ght mai ntenance denonstrating
the i nportance of this peptide in the pathogenesis of

woredoaedsig di seases. Ot her known acti ons of PYMCT/EP2006/068924

include: reduced gastric enptying and del ayed

SIS TR h R cibhARRb b8 e S nly GRRE I ek ofphis peptide in

Rl y&@er@fele%ehc aBedBA @th@mﬁvwmleﬁﬁm PEY SndiWrdluced
dose- dependent reduction after peripheral

a@mlcmrsptmg iand ddfayad\gxastr@etestrmaé tranmﬂ thatrre thspensdile foy prapr2ved

abet Thus t hese resul cate YY3 36, )
Bt TR Loy PR B RGRCETER ey gfb AR 5 fructosamine
L1REa HSsrefﬂeEBﬂe%PFe‘db&t?onaﬂféE 9@@;!11&5@ a@heeati6n ety e Fmtanll'nal
control orner et al Clin Endocri nol Mt abo

B360el3 6Btyp2 QQ@abeteCBis Jibe gt reallts, indide that PYY4 36, D9 pha]rﬁﬁcéutlcally

Eei%%ﬁ%gon%%sﬁ g%mffsf a %@gé?rm %@Pﬁutﬁﬂ%@%gh [ ébzegals and weight
&%QIQ)@) gK@}ﬂE’r deial, tﬁ@ﬁn Bﬁﬂ@&m@i MetabBi 90J 3@ 885 %@0059 %a%'ﬁ: et al.,

A need exists, however, novel engi neered
@badnggé o94- IP%Y(ZN)@G) rSgraho@eit ahtxDlmLHuag 16V 268, (2%6)t eBorg CM et
possessi ng_e or. better potency and selectj ¥
élgéﬁrﬂsﬁur&%& %29@6> LB BA ebﬁlarlﬁ%@k?%% 063-971 2004)).
properties and pharmacol ogi cal properties. Preferably,
a need 15 exists for conpounds having greater duration
Afnead txivtk thowdvan féhnsel qrareed ahylo gve Hab hevindlowe étblecular
al so exists for pegyl ated anal ogs of PYY in order to,
Peizhe wiwe messeﬁwe@ag@rmeaﬁepqﬁenqya?mfl selpqtvitypaaipg e 4 and Y5

E’Igﬁ:‘xgsg gﬂ% O(\t,l\%i(ulgzﬁlc fqg(?ﬂé? S anng&%l%%lr%g%gglfzg’lg&g%e?g? mlﬁf&:f%rably, a need

Btisth Br@ofPotnddsiHalidg @réx@diRadn 02 Qctivepyanal t‘hoﬁﬂﬁreﬁf)ufﬂﬁ@vaﬂable A
present invention. Figure 2 shows an HPLC chronmat ogram

afedalsguaristy fe@l pwﬂﬁﬁ%mlqgé R4 Rﬁ’lYemsvwerdp fon exanpnlesmii@ase protein
3. tr f
BB 8 u2 syt TR a b TR T ' °

Figure 4 shows an HPLC chronmat ogr am of a reactl on

m xture of another conmpound (exanple 35) of the
Pizegehshownae Rl chismaki ggam ef B replqtows maxiuieRp@aining a compound
hro of a purified a conpound (exanple 35) of
%%mg%ﬁggﬁ{y iPEPENTBHIChD 2007/ 065808

PCT/ EP2006/ 068924 -5 Figure 6 shows a MALDI - TOF
spectrum of a conpound (exanple 35) of the present

Figveni shomws afilRIxE chirosthtgsaranf MHpldfichroomeuod (emampie H) of the
reaction m xture of a conpound (exanple 36) 5 of the

PrEedt iventiRfent i on.

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

invention.

Figure 4 shows an HPLC 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 invention.
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Figure 8 shows an HPLC chromatogram of a purified
conpound (exanple 36) of the present invention. 10

wo-e@aness®s shows a MALDI - TOF spectrum of yet anPCTEP2006/068924
conmpound (exanple 36) of the _present invention.

R e e B A e Ve
nv@Ri on. 15 Figure 11 shows an HPLC chromat ogram of

a purified compound (exanple 37) of the present
i nvention. Figure 12 shows a MALDI - TOF spectrun1of a

OB L s SR Rt SRR E SRR Pors o daprpgRid (example 36)

51 okt prReffinRgbiter conpound (exanple 38) of the
present invention. 25 Figure 14 shows HPLC

chromat ogram of a purlfled conpound (exanpl e 38) of

he present vention, ure 15_shows a MALD
E’ﬁ&@té %Wéfanﬁ SIS O(gé r‘?{ifl 8‘1@%‘)‘{” mroyad éerxé‘g‘@}?t%) of the
gg&gﬁhhgﬂhmgo Figure 16 shows an HPLC chromat ogram of
reaction m xture of a conpound (exanple 39) of the
present i nvention. WD 2007/ 065808 PCT/EP2006/068924
Fi gure 17 shows an HPLC chronatogran1of urifi
H’&o%ﬂk?“(sé‘xl\é[ L-HQh spretiupect ygt aodhqr Cpﬁx}?@mq @ﬁample 36) of the
]kggﬁ §hows a MALDI - TOF spectrum of yet another
onpoun exanple 39) of the 5 present invention.
Figure 19 shows an HPLC chromatogram of a reaction
nm xture containing a conpound_ (exanple 41) of the
Bieaecelft shop @ptk dr@g HEPBR 2D PHR EQElihmixiwe pf g gp@poend (example
§?)Wﬁh§ﬂm§?kgﬁﬁﬂ:qpat09r3”1°f a deprotected reaction
ture’cont al ning 'a conmpound (exanple 41) of the
present invention. Figure 21 shows an HPLC
chromat ogram of a purified conpound (exanple 41) of
Figure br deaianHRI&neliromatopsam 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

invention.

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

(example 38) of the present invention.

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

invention.

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

invention.

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

39) of the present invention.
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Figure 22 shows a MALDI - TOF spectrum of a conpound
(exanple 41) of the present invention. Figure 23

wG boreetshe ef fect of sub-chronic dosing of a ceapBPIVd6/068924

(exanmpl e %.1) on body 20 meight in mal e diet-induced

h ffe f
BOEATHomh cafirs o i sntda? DP iy GaBEhF sRunERagPor e
®8&dnt (&ltdon.i n femal e dh/ dh nrce. 25 Figure 25 shows

he effect of sub-chronic dosing of a conpound
(exanple 41) on basal bl ood glucose (A and ora

ucose . tol er t fema db: % 1 Ce.
RetfolEmofiny VIAERIIDT a6 irumlbrafiFiofE pan] Efiraple 39) of the
ﬁggﬁﬂ@k@ﬂﬁmio t hose described herein can be used in

he practice or testing of the invention, the
preferred nethods devices and 30 naterials are now

escr Al l ti de sequences nenti oned herern are
P4 8’6 ét ﬁﬁéy OrRie AR gl 2 EFRVIHPEHE CRpaas? tappound
%Lxﬁﬁpf@ﬂﬂ)f AIRRAGhfhnliSn BBl kNepk@bdiand the
-termnal amno acid is on the WD 2007/ 065808
PCT/ EP2006/ 068924 -7 right, unless noted otherw se. A

short_|ine between two am no acid residues .indicates a

plepts deshepnan Hiér ehrpratogriT ot aderiokasdiretsher mixtpigsrGegtaining a
f id that is
eﬂ%&g&ﬁ?@h@ﬁ?ﬁ égt%%ﬂgg%ggggeg%ressly i ndi cated. For
conveni ence in describing this invention, the
conventional and nonconventi onal abbrevratlons for

Gigureotisshams 9 Hidi(aghrgmatogrags efa puifiesiecogpered (f‘é@rnakfsfll) of the
to those skilled in the art, but for

@Iregemﬁwelégrwg{l isted below Asp=D=Aspartic Acid;
Al a= ArAlanrne Ar g=R=Ar gi ni ne; Asn=N=Aspar agi ne;
d y=G=d yci ne; G u=E=d utam c Acid; G n=Q=G ut am ne,
FieyrerE2Hihewis @i MALDIIOY ppestramadlacgaipasnd (expmple|dd ) ef e present
E&stK—Lysine; Met =M=Met hi oni ne; Phe=F=Phenyl al ani ne;

L ELProIine; Ser=S=Seri ne; Thr=T=Thr eoni ne;
Tr p=WeTr ypt ophan; Tyr=Y=Tyrosi ne; Cys = C= Cysteine;
and VaI:VtvaIine; Nl e=Nor- | eucine. 15 Also for
Bgnuehi dnee ha et of Jubwihngriadbravilatdoonsuod (syrmpll ) on body

B S0 Pl SRS L MR IBS! L, eaoents and (e

al pha- am noi sobutyric acid; 1-1-Aic
1- am noi ndane-1| -carboxylic acid; 20 2-2-Aic
Pizam Hoihndane atacadfdoxtyd taonmeind (exampie 41) on an oral ghicose tolerance

test (OGTT) i female db/db muce.

Figure 235 shows the effect of sub-chronic dosing of a compound {exampic 41} on basal

blood glncose {(A) and oral glucose tolerance test (B) in female 40735 muce.

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



Ach al pha-am nocycl ohexane-carboxylic acid; Acp
al pha- am nocycl opent ane-carboxylic acid; Tic

w@bphaewmns no- 1, 2, 3, 4, PCT/EP2006/068924
t et rahydr oi soqui nol i ne- 3-car boxylic acid 3- Pal

S AT RGP R iy p AR ACBERERE I B Rt e fuet iflares o
@b@*ﬂ& Where the amino acid has i 1somerlc forms, it is the L form of the amino acid
an1no 4- (4- met hoxyphenyl ) - cycl ohexane- | - carboxylic
thet o;reprBiepted- lmleem yﬂhephem@vipaﬁtsalmmhca@m dsoylcoaveadsinde inBlepcribing this
3-d I I b I
S BE FoproBPad g RSy e Sudlahiis i fag tevariqws aynino acids
@ & STRAI I3 Afickhk ar ’afhﬂﬁr t(F glogé" §kiffodin Phe okt it BRCRirity are listed

phenyl al anine; 2,3,4,5,6
Bgl@w4, 5, 6- Pent af | uor o phenylalanlne Cha Cycl ohexyl

Al ani ne; WO 2007/ 065808 PCT/ EP2006/ 068924 8 (1) Na
1- Naphtyl Alanine; (2) Nal 2- Naphtyl Al anine; Fnoc
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Fﬁﬂlﬁ@&%ﬂ)’t LR VABXXCMQ%}’A@ ﬂ\d&gﬂlmelvgtsm{l lAéptaYngme

henyl | sopr opyl

ester;

Qily%(ﬁz(ﬂycﬂnd?é}itﬂm‘(ﬁh;dnnh Aoita (ﬁ-hﬁ:-@cﬂ}mtmyhe:, Hlﬁﬂ%ﬂiﬁtldme,

et h
Redr

| ene chl ori de;
fqueingeheu=LiL pygige; BysratFhSHE:

A20 Aceti c anhydride
ooV S e

W| H uor oaégtol g%ﬁgﬁ %&% k@dr oxybenzot ]rnlg{anzglee

THWETNptdghaiiTiysope Dpykiaardad CaidsteinBARd Val=V=Valine; Nle=Nor-

Benzotri azol

-1-yloxy-tris-
lsH&8phoni um  Hexaf | uor ophosphat e;
2- (1H Benzotri azol e-

(di met hyl am no)
HBTU

l-yl)-1,1, 3, 3-tetramet hyl uroni um

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

moieties, reagents and the like used in this invention:

Ac acetyl;
Aib alpha-aminoisobutyric acid;
I-1-Aic I-aminoindane- 1-carboxylic acid;
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, tetrahydroisoquinoline-3-carboxylic acid;
3-Pal alpha-amino-3-pyridylalanine-carboxylic acid;
4-Pal alpha-amino-4-pyridylalanine-carboxylic acid;
4-MeO-Apc 1-amino-4-(4-methoxyphenyl)-cyclohexane-1-carboxylic acid;
Bip 4-phenyl-phenylalanine-caroxylic acid;
Dip 3,3-diphenylalanine-carboxylic acid;
Pqa 4-ox0-6-(1-piperazinyl)-3(4H)-quinazoline-acetic acid
(CAS 889958-08-1);
3,4,5, F3-Phe 3,4,5 —Trifluoro phenylalanine;

2.3,4,5.6, F5- Phe
Cha

2,3,4,5,6-Pentafluoro phenylalanine;
Cyclohexyl Alanine;
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Hexaf | uor ophosphate; 20 NWVP 1-nethyl 2-Pyrolidenone;
SSA succini m dyl succi nam de; B - SBA succi ni m dyl

BTC benzotri azol e carbonate; 2§-MALDI - TOF Matri X
I sted | aser des L ionization-time of flight;
éZ@ai/B Fast atom?b ﬁ@&?ﬁ%@ﬂ’{leis spectronetry; ES-MS
YOI O spray nagsmgﬁg)ggﬁﬁg;ry; PEG' SSA PEG'
CH2NHOOOH2CH2CO- EG' B- SBA PEG' CH(CH3) CH2CO ;
BOOPEG' SPA PEG' 9adfpeaerddethyloRF@mb@yE PEGn CO-; and

G,, Iis a poly(e | ene) glycol noiety greater than
&Etout 1 KDa. WO %‘oy‘%}‘/@%&s PCT/ EP2006/ 068924 -9 As
asigd herein, thest@fmilidhipliesipans a branched or

ycC

unbranched, cyclic or” ac ic, saturated or
Bmsat ur at ed hydr 8¢a¥, BB Pangahhatialchabingtin 6 raiforin;

ituted or unsupstituted. Wiere cyclic, the alkyl
é%ﬁ?is preferag\f?‘i} ﬁ%wt EO@%?: more preferably C5 to

, hore preferahl .0..C7. \Where acyclic, the
g%@yl group is plr[%é:?%el%/%‘%’g}l%l to o, nore preferably 5

Clztey CG6, nore piebenakley nethyl, ethyl, propyl
(n-propyl or isopropyl), butyl (n-butyl, isobutyl or
DaA¢ ary- butyl ) ®impthgkhydtarhidec! udi ng n- pentyl and
isopentyl), nore preferably nethyl. It will be
Qaggeciated t her &IBFEYEIAMYE term "al kyl " as used
An includes AT . unbranched),
O tutod al kyﬂ’ﬁ?gﬁ%ﬁé@%ﬁ%%’anched) ,
$HAst i tut ed al kyfAyifluofdacaciegld or unbranched),
cycl oal kyl, substituted cycl oal kyl, cycl oal kenyl
kituted 10 cytHydiorEbfprotriggieoal kynyl and
stituted cycl qal ) P r .al kyl groups are
a??clic and sat§§£r§g¥%8§¥%§%§maﬁgg?h, the term
Boover al kyl " nme®eszariliodn ched-0k- Wikediamand,) peydphdgium-
or acyclic, saturated or unsaturated hydrocar byl
radi cal wherei n sdiexagyapplospbaigsr al kyl group is C5,
5 or C7, an ein said a Ligc,lower alkyl
B o o o S PEBS R PR LT e By
from nethyl, ethylHexafl@R¥phdsphfie:.opyl or isopropyl) or
butyl (n-butyl, isobutyl or tertiary-butyl). It wll
DMEppr eci at ed t HenethgrZePyrehdenohes term "l ower al kyl "
Ss used herein inclq%g& | ower al kyl (branched or
Branched), | owdP Y RERAEBTKEhed or unbranched),

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 spectrometry;

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,, is a poly(ethylene)glycol moiety greater than about 1 KDa.
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| ower al kynyl (branched or unbranched),
cycl ol ower al kyl and cycl ol ower al kenyl. Preferred 20

wo ooweneabkyl gr oups are acyclic and sat ur at ed. PABFEPRRE068924

herein, the term"acyl" nmeans.-an optionally

AP USRS e EEY S Bl e
bdtGratéd s ultRuREATNERCadF] @@ﬁ&Whm}pfr@g ) aydsmumqwsubsmuted
3- pyridi nyl carbonyl, 2-norpholinocarbonyl, 4 25

W@rﬁﬁwb@ttmaﬂﬂl arduf is @mf@bblmfeyb C12 ntvap hiefiaghly Cs to CIO, more

Hrg?eé?eay baﬁeb ewgrcga?st? Xﬁ%m gI'OélB Bss]i_)rlg: e&@@a&bfo éso, more preferably
@w@&ﬁ&yﬁﬁ%&awlé1@ A SRopra AN bAB1 (n-butyl

ﬂeny? orr Eapht h§l 0 '}'lﬁyeq{reg?nt( E)faotlg{ oarQII) Hﬁ? §y (n Uty
1snb1U§alrdm tﬂalaryebuty\h) phpottyld mclydmg pspenmi ang 1sap¢mﬁmcrmrb |pceferab1y

e c radi.cal of 5 tpo 12 ring atgns havin

Q@P %\P/Vé‘!' b‘? BRRIEGiIRe Fll‘?éef%r&ﬁ{?%itﬁ? gm0 ﬁ@yl e ll‘furegl? Hickides alkyl
fﬁrﬁ}%h@@ Blelﬁm&ﬁ&i Sﬁlb%?éa af]léﬁ’ mr%chgd oflishrshcht
remal ning ring atons bei n wth WO 2007/ 065808
PCAcRE 00GIDGRAY), cycldhlkyl, rsebstmmteat symmkym@ytlbalkeﬁymesubstltuted
att achnent ?0|nt of the heteroar radical will be on )
avrloalksnul Fycloalkyayl ané«?éb%&tutﬁwa?%@w]a Prrderest YR esrups pes acyclic

group may be replaced with a carbonyl

%?%%ERQ%XThe al kyl, aryl and heteroaryl groups may be
substituted or unsubstituted. Were substi tut ed,
there wi | | ﬁenerally be 1 to 3 substituents present,

P sresiherriy. the timsigvaaie!” mewsstbranghert or wkyanched. gidic or acyclic,
ga%lg{%lrd oF %ﬂ%a%lg{eﬁ%gg.lgog?@? u%g%ﬁa\ﬁl%rgh %Xlg ’c%/&{c){%w%r a]]ﬁrl I%r?up is Cs, Cs

€substituted alkynyl

unsu

51U@7S tahd Mﬂl@ﬁnﬁ@(ﬂi ABYERIB et sk @icrbeNg Yt ) C,, mglo@ggnarﬂt@ fi‘ﬁeferably
and hal ogen-cont ai ni ng groups such as hal oa
salgotad fopre mret iy qthylfpefygﬁérﬁn@mﬁyépmsﬁ@om) g¢ b‘ﬁbls(%éwéﬁ igebutyl or

( dr ox dr.ox
?e}rtla[rzl E)ill% ) 0 %/ ?/j]]ali)f{%ﬂpfec\{aé?q(%l%ﬁforgﬁqt 6Xeytf:rm owg HéV]k aF used herein
e Mekykyl (@ﬁé)ﬁl:hedﬂﬁ'uﬂﬁraﬁ&leg) 16REDRMSAy1 (branched or unbranched)
car boxyal kyl), acid derivatives such as esters(e.g

b)lwtcoﬂwmrl lﬁhtlawhed al koxypechedp nwlalbwwakyéam@%@mlmm]kgmg Preferred
| K b b I
Maﬁgrﬁﬁ PRyt ASLF BB . an nocar bonyal Kyl .

nono- or alkylan1nocarbonylalkyl,
arylan1nocarbony|), carbamates (e.g.
ak kesdyteagitnahe teami “acyl” msar&rdna)pyioaarﬂycmwtﬁmﬁem alkyl, cycloalkyl,
m@q%%/: E%Q%Qfﬁlxgei%rygg%agépg%@avl(lg gar H“b‘a %raorq%?arr]]é:mc)ﬂdes groups such
Y A@ég@ ggr&ﬂse}n b&ayéﬁg r@gpﬁlcﬁﬁylca%éﬂy?@ ﬁemsm}bmm)

nitr n-'cont ai ni oups such"as am nes am no,
hylhfméybotanoyll, 4-dlukydbamioyt) 2-@aphthogl, Ryghenylareod, bmethoxyacetyl and the
di - al kyl am noal kyl ), azides, nitriles (e.g. cyano,

noal kyl ), nitro; sulfur-containing groups such as
thiols, thioethers, sulfoxides and

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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20 sul fones (e.g. alkylthio, alkylsul inyl,
al kyl sul fonyl, al kyl thi oal kyl, al kyl sul inylalkyl,

wa@bdoyloeishd onyl al kyl , arylthio, arysul inyl, PCT/EP2006/068924

arysulfonyl arythioalkyl aryuﬁul i nyl al kyl ,

%){ll § t];?,g{ﬁég aba} gl}c)eaf,ttgglil ngﬁtgl%tc 8ﬁ%}% &:5(?&6ﬂ]£§ %zﬁonlﬁ% gg aromatic
kiR eOME or fwk ﬁﬁ@/&arb@yﬁtbﬁis Yk thel HEEGSEOI 3fbup By BE eép.\ralced with a

thi azolyl, isothiazolyl, oxazolyl, oxadlazoly ,
cmb@@daznmyl aZ|r|d|nyI azetldlnyl pyrrolidinyl,
pyrrolinyl, 25 inidazolidinyl, inidazolinyl,

pyrazol i dinyl, tetrahydrofuranyl, pyranyl, pyronyl,
Tﬂé Ryl ar lﬁiﬁrlﬁ%érﬂéijyl gBYpd Iﬁﬁ‘yzbé"wbstltﬁteﬁ%r'Lﬁyﬂbstltuted Where
exahydroazeplnyl, pepera2|nyl mor phol i nyl,
mhstatmaqdh theyd will deeenby be Ay B subsxwtmtszméa@na mydfwablm dolupdtituent.
dol yl, .isoindolyl, indazol i ndol
g;%* HFREBISYAY iBeidss ﬁfrﬁbﬁﬂ;?Pma PW“Ch P%@g%lu%ﬂ’ Aralkyl (e.g.
Q}Hsmltédrb)ﬁld’unhﬁ@gtlﬂﬂt HeH subst[ﬂtﬂ%talﬂﬁ 'ugéM'Jltvutte' H&HQ}’I - MYlo gen atoms

qui nazol i nyl, pyrid pyr , benzoxazi nyl,

g hiwmdoytammg}gmnpmwch agﬁaloﬁkylmgyﬂrlﬂuomoﬁuhﬂnanygen containing
pht hal azi ny] and carbollnﬁ The | ower al kyl

Iy BB b atep bt e g i bl kiiet, g eRerdBryD. akoxy, aryloxy,

I
S 40 5 TR LA, AT Lo s
dstdie20 @H&b REa BB yPalkb ERE%@&I@E@B Bﬂzylcarbib nﬁubﬁ fa]ktyld:eﬂio nylo xyalkyl),

Substituents include the substituent groups |listed
Ao e (cot- mEMnqcaERnygl ppo- grdHalkylwnegaghoayk pminoparbeaydelkyl, mono-or

HF{@%@#&%& a!ﬁlyl lagkgl?éé& ﬁ%%&ﬁ) %lnjf%%atgs' E)ea?dagk H(farbonylammo

@@p@b@ﬁylﬁiuh@wmﬁmtwn@mg ﬁiblﬂitsbt divginflargin6¢HpBo YRk yh e
substituted by one or nore alkyl groups. As used

arefh@nwarbcn@&y pirdl vy @@emonﬁeah@ alkylapgrocadonydmmaeiote,

m.ne Qr r.adi ca referably,a fluarine,
B et PR P onpo R LY 1y B bR g, mono- or
i MRylhmRo Oéfrmﬁbzilﬁﬂl M6no-1d} (ﬁ-@ﬂdyﬁﬁhnoaﬂ@ﬁbaﬁﬁ@&ehﬁﬂﬂéﬁdé &/ cyano,
acceptable salt" refers to conventi onal aci d- addi ti on
syinpalky), nifsc eulfgddintdiang gedups sudhars thiels ahrpethees, sulfoxides and

RRpBuledS by o RO R R R R EeRom Ui igaviatn.

ARP SR RIQL, Q?ﬂﬂhﬁ) nysh]ﬁi%ylgﬁﬁ}élﬁfoﬁﬂ' S (10621 ARPE R Iall

i nor gani ¢ bases. e aci d-addifion salt’s 1nclude
afybskorgdalky e dnd h@mopyﬂilc @EON[T canuadmmh)r ngge, preferably one,

drochloric_ acid, hydrobr C dro dic id
Q%F%ﬁqmc (&gi ren hﬁ%ﬁ PYHOME, m‘%ﬁ%%ﬁ el lﬂw&ﬁdsothlazolyl
Bk d7bi ﬁﬁ&lgzolﬁnﬂiuahﬁgéf?l A&k f,ginelrt@mgp rpgﬁah(ﬁnﬁ fbhﬁHCh

as acetic acid - toluenesu sa
amdmtohﬁmylhmnésamﬂlﬁyinpyramnm,yl ootedhydroficady], [sumagl, IplyIDnyl pyridyl,
acid, citric acid, malic acid, lactic acid, fumari
RYRENYlapIdapaYY PIP%rldYéa}}?ﬁS?lédﬁ%?é%P%ddﬁ’qu@ﬁW]a rrtogph%leﬂualéanaphthyl

O -
S R SR, AT LSRR SR
fiaindaigh theytcpyrangi, ummmdfynxéodeuma'ﬂn@l,cdmmmﬂ isoquinolinyl,
nodification of a =~ : : : S
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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phar maceutical compound (i.e. drug) into a salt is a
wel | known technique which is used in attenpting to

WO e oe80pr operti es i nvol ving physical or chemPCEEP2006/068924

stability, e.g., hygroscopicjjy; flomability or

SBAED el ATRRNEE e S5t gt RSy s,
Mir?ﬁﬁc [6th Ed. 1995) at pp. 196 and 1456-1457.

Pharnaceutlcally acceptable ester” refers to a
conventionally esterified conpound of formula l

havi ng a .carboxyl. grou sters retain

A brBheReif o Rty R et o6 R s bl Thing kEco-. Atkoxy
GORTRERAS o @ dcr%'ll{&!y@ohtaﬁﬁ\% s%'b?cltﬁérﬁ %Y&ﬁl)s 'n{hy\ﬁe\éﬁb&ﬂlﬁe& B? one or
organi sm to the correspondi ng active carboxylic acid

fExengkggrafpsest er groups which are cleaved (in this
case hydrolyzed) in vivo to the correspondi ng
carboxylic acids are those in which the cleaved
Ry qgé?ﬂ%?eﬂl Shé RRIAGEE é’ﬂ”trﬁeanL Q‘fﬁf)n@é Ko i IS Eming or iodine radical,
optionally substltut% e.g. "WD 2007/ 065808
PCETor &2 0 066 8 ORldrine oﬂ.li’rohmtee‘ad)lcgllciuel margqirefatakiyl a fhetrime or chlorine
Ex%aﬁles of substituted | ower al kyl esters are those

ich - lower alkyl is substituted with
pyrrolidine, piperidine, norpholine,
N- net hyl pi perazine, etc. The group which is cl eaved
i“Phavin¥@utiealy beceptabie @xa l’ﬂﬂn@ to ebbyehtiomaqdaldifion eilfdylr base-

and diethylam no eth In connection with the
ity Hipg Fataip the bidoriepl affsctiyesesscan Hransriiy o4 hegrompounds of

%%{nﬁfag a%ﬁ F B b ol ﬁ%bqe}éc?%q@ceé’ﬂgg@? ap glgF a%llcﬁ%ﬁﬂ or organic or

roxy group
ﬁl@féhﬂié}’dais&s Qﬁhﬂe aaiheidﬂﬁbmsalf&ﬁélﬁdleemoJd/déiivééﬁflﬁfrﬁmbl%anic acids such
tyrosine which is nodified in any way, preferab

gqjmgifcpqhchdqqﬂ,\jlydfoh_ropgc aeid, dyydrasg cbpcyd,]_su iQacid, su%armc acid,

ﬁlg%g t uaﬁ:g %I}d I}r}'%l% act g%a { %’rﬁ’gﬁg r%gfn(grogﬁ.;}l(é ]amfj h%s Q&Ric acid, p-
Mnéé%nﬁﬁﬁldagﬁcﬂlﬁtd%ﬂ Tﬁeﬂfaﬂ«@duﬂl@mc FAEﬁf 8%a4B laYid, succinic acid, citric
C- al pha- nethyf tyrosi ne (C al pha- Me-Tyr),

&id oudictagido bicheadid, Jumpivg aci®, aBd thfi ke Gﬁampﬂwbaé@ad@tl@q $l5 include

glio Fﬁﬁ%fi ?n aqlill%l!Plg]g{ngBt %%s%fr%,nsgfiﬁl%szl% quaAﬁr) Q}reafnmomum hydroxides,
Ricafas %&qaﬁpﬁl {eltﬁ&etwrarﬂn%olﬁtﬁﬁ fydrykiasi ne c(héﬂiic)alYﬂlo dification of a
Particularly preferréd nodified-Tyr are those which

pleewacdunctliremppend filecdreg ampl @ saltiekowll kndsnTedhnigee which is used in
“nmodi fied-Phe" refers to phenyl al ani ne which is

PREARRtNE JO IMHPIRNG PIRRy 1 FQPE%%% Slcaf E%JF?]tstﬁbiﬂBﬁ St h
ﬁyg&@sc%gﬁﬂ?sﬁd&a‘ﬁﬁff'}‘} Sr édlﬂﬁlﬂ 8 ]ll>é‘un%1§| 8&t 8¢ TH. OAﬂsEf@ al

group consisting of Iome hydr oxy-I"ower - al kyl,
PharoiceutionlddosagkFormsl amvl/é)rugll)ehxgty Sasteme (@hdEdhd9Bgenpp. 196 and
Preferred nodified-Phe are 4-nethoxy- phenyl al ani ne
11437cH3) ), 4-anmino 20 phenyl al ani ne ((4- NH2) Phe),
4-f| uor o- phenyl al ani ne ((4-F)Phe), 4-hydroxynethyl -
phenyl al ani ne ((4- CH2OH) Phe), 4-trifl uoronethyl -
rramihebacilipacddpfblra)drhefers 8o h kboireationally esterified compound of

formula I having a carboxyl group, which esters may retain the biological 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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phenyl al ani ne ((3-F)Phe),
2,3,4,5, 6-pent af | uor o- phenyl al ani ne

W@ d;786580%5, 6- pent a- F) Phe) and 3, 4-dichloro  PCT/EP2006/068924

phenylalanine ((3 4 di-C)Phe)2 Particularly preferred

RIGIH B Bl "o SR oY RIS Ry el SR frose in which
[oRe® ElH( 119 s@bstitM&@! wath kylro BHiRY PHeAdiné ahdPasliRDORViRethyBipeizine, etc.
IS ubstituted with an hydroxy group, preferably

hiel glwxlp matidhyib cleTved it @pimmayl heo fa-ckanple - fah}dyllnbrprhehm gthylpand

N N TR T T
.f:s!téio AOthk OWET, i L IKWed 3% OBPIndFlRed with rox§fothp, € Brm the
CF3CH2, CF3(CH2) 2, (CF3)2CH and CF2H CF2, preferably

@ﬁ&spM@@?b@ﬁfﬁ@@@dPCT/ EP2006/ 068924 - 13 In detail,
the present invention is concerned with a
neur opepti de-2 receptor agonist of the formula (I):

¥he te?’ml“modlﬁed T ” refers to ‘g)frosme which is modified in any way, preferably by
“Ro-'X- R3- R4- R5- R6- R7- R8- R9- R10- R T - R12- RL3- Ri4- NH2

édb)stltutlmin &nthl lmo 3Xpresferably 1to2, substltuents independently selected from the

4- 0X0- 6- era2|n¥l) Q U|nazoI|ne acetic acid

gioyRconst ms« Oif wer-ally! aed palggsme ypferieddpeibigd- {yeye giethyl-tyrosine,
{ 578 r

s f?adlg%ﬁ%ﬁms%ﬁ?aﬁ%ﬂa- et B AR oS {550, 3.5

giflbsito-tytdse@ ((3,5 dhBDSL Btdjﬂlﬁﬂohﬁtoelhe ayd di BY) and 2,6-dimethyl-

substltuted or_unsubstituted alkoxa/§ a polygethylene?

st (pbideMe) Y prgotios arefppgd mod yrossmen((gyr) Y

PR A1 g PRI R 8 i

Ile, Ala, (D) IIe N-nmethyl Ile, Ab, 1-1Ac, 2-2 Aic,
Ach or Acp is Lys, Ala, (D) Lys, Nwel Nl e or
@h@y@r@‘wdlﬂﬁg Rh§” m'fgfs mphenytalb)ﬂmeg’vhw ﬁémqw{edAn gny Wh]e preferably
%%S 5- Tr|fI qrg Ph ar % @fluor

Li:}ﬁtltugor'l_'wg 4 su?;ﬁ)l BFI]SS ]]]ﬁg?%lpﬁnt][ eg ed irol% oupf consisting of

RwRalalkgr, h§d18§$/—110\5§ d]lgl ,ioro-Mvier-AIB), 1dWEs- alkb?nﬁﬁlhﬁ()' and halogen.
Tyr, Trp, Tic, p, (1) Nal, 2)Na
meérrqglan@ﬂlﬁ@hmareZ 1B5tho %y~ Gheipdnanifd (FeH-6)-OHe)). Remirno-

I}?%,%X]gﬁl’nme ( 4|;)I)\Ih§)li’he) 4I\I|iurg?(t) Ig)}genya'aefanme ((Z F I’clle')ofsﬂhyd?\loxymethyl—
phenylalanine ((4-CH,OH)Phe), 4-trifluoromethyl- phenylalanine ((4-CFs)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.
CFHZ, CFzH, CF3, CF3CH2, CF3(CH2)2, (CF3)2CH and CFzH-CFz, prefer ably CF3
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25 R8 is Leu or Trp, RO is Val, Ala, (D) Val or
N-nmethyl Val, R10 is Thr, Ala or Nnethyl Thr, Rll is

wae@; /06898 Arg or N-nmethyl Arg, Rl12 is G n or PCHEPR06/068924

R13 is Arg, (D)Arg or N-msthyllgArg, R14 is Tyr (D)

@:(getal{ i}je Sfenp %’ﬁif%ﬁﬁ conéerél‘eg Hv&tﬂ I{eﬁgﬂpelﬁ}f g Fecnlaptlgr a%(ﬁ[gst of the
REGulal($): 1 to 60 KDa, or a pharmaceutically acceptable

salt thereof. WD 2007/065808 PCT/ EP2006/ 068924 - 14
Compounds of fornula (I) are individually preferred

and pharmaceutically acceptable salts thereof are

i ndi vidual |y p eferred with the conpounds of formula

(1) being g artilcul arl y preferred. 5 Preferred

neur opept i deRpRr-&BpRaRsdydi-Bi-RaRidBsicRizHbeRabd¥e @ke
those characterized by fornmula (Ia)

Y- R1- R2- X- R3- R4- R5- R6- R7- R8- R9- R10- Ri f - R12- R13- R14- NH2
whékin: 10 wherein: X is

N- pi perazi n-1-yl-4(3H) - qui nazol i none-3-acetic acid
KPgaly 9x0Y61( §- pmeraamyae%(HHhﬁum@ohnaasﬁmsacidt (Pged or

Yondh iekifrmoisSe e ok b Br Ut SR b Sgmsubsiiored
ﬁ)%%ﬁlk PE%Qbs@i'EutéH‘&Uﬁ}%hbsttiﬂﬁt@&j al%rh kQX¥stit@ted Dr unsubstituted heteroaryl, a
pol y(et hyl ene) gl ycol noiety, "PEG SSA, PEG B- SBA,

RESISRA orunREGIBTM, alkdXly, i polylathyledien gly¢@)maitty, PRGreiSAy IPEG,- -
A|c Ach or Acp, R2 is Lys, Ala,

%ﬁ%ﬁ Eé“gm-wlm@kﬁ% (Lys-Qy), B3 i s Arg, Xla

QDME o} go@(%&l@ﬂé)’%‘lﬁol Bch %E@} 5SS/I rpﬁéugrg’ﬂepm -SPA or PEG,-

ent afluor o JO0RYis H's,
BID)CHls I\I-msthyl Hs, 4- I\/bOApc 3 Pal or 4- Pal R5 is

B b N e R e o TR i B0 O P

Eg%fﬂfs,' AR )R, NRR1YsS NS (144 &y D) Leu or N-met hyl

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

R, 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 is Asn, Ala or (D)Asn,

Rg is Leu or Trp,

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

Ry is Thr, Ala or N-methyl Thr,

Ry; is Arg, (D) Arg or N-methyl Arg,

Ry; is Gln or Ala,

Ri3is 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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R7 is Asn, Ala or (D)Asn, 25 R8 is Leu or Trp, RO is
Val, Ala, (D) val or NNnethyl Vval, R10 is Thr, Ala or

woRweHEsghs Thr, R11 is Arg, (D) Arg or N nethyl PGI/BP2006/068924

R12 is G n or Ala, 30 R13 is A, (D) Arg or N nethyl
Arg, and R14 is Tyr, (D) Tyr or N nethyl Tyr,
nodi fi ed-Tyr, Phe, nodified-Phe or Trp, or a

phar [ t.ahl. I of .

D05 BEGh " B3 608 ) BRuduIR otel SRpraliceudcal acceprabt

enttls dlatirendrare wflividvellppreteered, with éet qompougdy &l fatrewa (Ip being particularly
Wi-peptide-2 receptor agoni st as defined above,

wherein R2 is substituted with Y and Y is H a

poly(ethyl ene) glycol noiety, PEGn SSA, PEGnN B- SBA,

PEGN SPA or PEGm BTC. More preferably, Y is a

Prdfar{egitdeviopepided? yeeoptomi@tisy as BEGTbSHo vEIStTh&eTBAvacterized by

PEGN SPA or PEGm BTC. 5 Anot her preferred enbodi nent

trmpladlpr esent invention is related to a

neur opepti de-2 receptor agoni st as defined above,

wherein: Y is Hor an acyl noiety, and 10 Yis a

POl y{eR hR)-&NR)-RGIRL QIR ARL-RE R -REGR, FEAR | PREN(B) SBA,
PEGN SPA or PEGm BTC. More preferably, Yis PEGn SSA

or PEGm SPA. Preferably, Y is an acyl noiety. In
ot her preferred enbodi nent, Y can be H Furthernore,
Y s preferred that Y can be H 1In the

Reune Pd get91-4 AazSIEHIAE-StacBEc 84 above, it
IS prg rrZed %ha?gggub' arzs 20 toac 40 K tmﬁgr ef erabl vy,

PEGH.ian 80l rk@ety, Prwistiugdsl gr, unquiptiuggcealkyll ené))stiiglltqdcqu unsubstituted

o< b eyt & bl g8 o pr S ioxy. o
payreagmu 507 AEPHAL- ROOERL 0t ATOLSS AN HC

I s”preferred that is 11 Furt her nor e,
Rr eflier Aded (DhHE, NR2neitlsyl [LlysAﬂ»r 1 NIAde, I:arAlh;eAcrimreAcpt i's

Bg g;@:sigg @iysﬁwiysﬁ&gé Of] ug_%rrontr);e, i It t i Isspr ef erred
Fg EtLAﬂg5A!a ﬂ%/ﬁ[r? nlgrﬂgéth?%?qfh%r 3 fhésr :Izlglﬁ&ﬁ)fPﬁé Eg%ﬂf%g Phtafluoro
Phe,Furthernore, it is preferred that R8 is Leu or Trp.
E:J{stﬁllg rArrlgr (%)Hllst 1\} gle hryl(:)I]ih(:)sr érl ?\/Clje(t)Egg 3RI?al Io? 4\@1'1

Rs is Tyr, Ala, (D) Tyr , N- methyl Tyr, Trp, Tic, Bip, Dip, (1)Nal, (2)Nal, 3,4,5-
TrifluroPhe or 2,3,4,5,6- Pentafluoro Phe,

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

R7 is Asn, Ala or (D)Asn,

Rg is Leu or Trp,

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

Ry is Thr, Ala or N-methyl Thr,

Ry; is Arg, (D) Arg or N-methyl Arg,

Ry; is Gln or Ala,

Ri3 is Arg, (D)Arg or N-methyl Arg, and

Ri4is Tyr, (D) Tyr or N- methyl Tyr, modified-Tyr, Phe, modified-Phe or Trp,

or a pharmaceutically acceptable salt thereof.
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Furthernore, it is preferred that RL is Thr.
Furthernore, it is preferred that R'" is Arg.

wowovhessoore, it is preferred that Rig dn. PCT/EP2006/068924

Furtherm)re it is preferred _ttgat R13 is Arg or (N

%g%@%%})ocﬁw er er Ve 1orn is %g%tf reg geﬂ%ggetpﬁﬁl % receptor
iish hedefife a@(BveTﬁvfﬁereEf I@zf i€ rSﬂleMltC(Rl’ﬂh S and Y(#®'H), ¥ poly(ethylene)

“)Y, (3,5di F)Y, (2,6di FY, (2,6 di M)Y,
Byl Giris) PEG,,-S54. RED),FhSB AL RES),FRA of BEGHRYIG Piere preferably, Y

gt c&ﬁ%ﬁr’txﬁﬁé"?{é"ﬁéﬁr %apé?bhéﬁpé@%? ARG, BTC

(1) Nal, (2) Nal or C-al pha-Me-Tyr. More preferably,
R14 is Tyr or (2,6 di F)Tyr. Preferred neuropeptide-2
Aecthpt pefeagd rinbbdiagntefstbe ptrmdltaMuéorais gelhted se a peleptmde-2

fromthe . consi s of | K- Pga- RHYLNLVTRQRY,
feRem 5%%&@%%@ RPN Ff)eg?v,

| K- Pga- RHYLNLVTRQ( N- et hyl Y R(m ) Y,
| K- Pga- RHYLNLVTRQ( N- net hyl YR(3-1)Y, 10

VKisPfar RHAyNVERQN et hyl YR(3,5 di F)Y,
| K- Pga- RHYLNLVTRQ( N- net hyl YR(2, 6 di F)Y,
| K- Pga- RHYLNLVTRQ( N- net hyl YR(2, 6 di M) Y,

e E@]@Wﬁb@ﬂ%@%%@é&ﬁmm, PEG,-SPA or PEG,,-BTC,

MérPgrfdridii, T REGN-952t yPDER(-4PNH2) Phe,
| K- Pga- RHYLNLVTRQ( N- et hyl ) R( 4- F) Phe,
| K- Pga- RHYLNLVTRQ( N- net hyl ) R( 4- CH2OH) Phe,

F%T%%@i%%%%ﬁr{ %O:t%es%)gef%%%grﬂl%fgnent, Y can be H. Furthermore,

It ks freRrBHYRINYWERQKN et hyl ) R( 2, 3, 4, 5, 6 penta F) Phe,
| K- Pga- RHYLNLVTRQ(N- net hyl ) R(3,4 di d ) Phe,
| K- Pga- RHYLNLVTRQ( N- net hyl ) RCha,

i[réhﬁ%%uﬁ%%%ﬁ%%r%}oH% %%&1&%@06 it is preferred that PEG,, is 20 to

hikxiPma Py ]lg\lﬂk\ﬁm N 3T by | I)raﬁa?a)o[)lala poly(ethylene) glycol moiety has a
| K- Pga- RHYLNLVTRQR- C- al pha- Me- T
welght 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 Leu. 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'> Gln. 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“isY, (m-)Y, (3-DY, (3,5diF)Y, (2,6 diF)Y, (2,6 di
Me)Y, F(4-O-CHa), F, (4-NH»)Phe, (4-F)Phe, (4-CH,OH)Phe, (4-CF;)Phe, (3-F)Phe,
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| K- Pga- RHYLNVWWTRQ( N- et hyl ) RY,
| NI e- Pga- RHYLNVWTRQ( N- et hyl ) RY,

waeoorMeBog- RHYLNWTRQ( N-nmet hyl )R(2,6 di F)Y, 3BCT/EP2006/068924

Ac- | K- Pqa- RHYLNW/TRQ( N- net hyl ) RY,

E‘f? En‘él ' %eﬁgiﬁ%hﬁ&%é@ﬁ%%% NRM?W? Q¢-alpha-Me-Tyr. More

edrae it 1s|'1§rr|8@|gz RdYE j‘qerTRQ( N- et hyl ) RY, WO
007/ 065808 CT/ EP2006/ 068924 - 17
Benzoyl - | K- Pga- RHYLNW VTRQ( N- net hyl ) RY,

é%%}% ll}_slalg)_ g&@%%g&&%g%&(ﬁ %)@él gr%gbgs% sgfggted from the
T6h cbKsiPaa-oRHYLNWTRQ N- net hyl RY, 5 '
%f Q@zzo 000 - SSA- | NI e- Pga- RHYLNW/TRQ( N- net hyl ) RY,

(IPE@(RP@Y)DNLNQB@PSBA I NI e- an- RHYLNWTRQ( N- et hyl ) RY,
z{ 12 EE@@&% qa RHYLNWTRQ( N- et hyl ) RY,

( ’616 an RHYLNW/TRQ N- met hyl ) RY,

ﬁ@@; Jﬁﬁ‘fﬁ@q 1\13%% RAYLNWTRQ N- met hyl ) RY, 10
or aphar maceut i cal |y gccept able salt thereof. O her

H{@hm}éﬂLNEMT@mptmdﬁlyEbebafptor agoni st as descri bed
above are those selected from the group consisting of

He-PapRHYLNPEERQ(Dbmedslik oy 4L IRNYLNWTRQ N- et hyl ) RY,

@%K)@_ﬁ-g#q a‘?‘%‘ﬁ/ﬁ%@&%@mﬁy? )d’R@Y ’and | K( PEG30, 000

HSBhaMﬁYWENWRQ@BH@BR@d& JRMe)Yr a pharnaceutically
accept able salt there nds as descri bed above,
{HiPapr Rt ELNBY T MM@%l)RE%nBﬂ%@cept able salts, are

-l%qg( f Fi ndi vi dual conpounds
nent%g}g%fﬁg gplglf:th&gﬁy constitutes a preferred
H(quQJHH’YILNLRde\] futh ?I)Ryzl NEBfRekes ed neur opepti de- 2
receptor ﬁgom st as defined above is one, wherein

HaiPqa-ddonk-NE VIR QA mrthph R (4-BERENVWTRQ N- et hyl )R (2- 6

ﬁéﬁ%&bﬁ%@%@eﬁ?@?)ggoﬁﬁéé e]:dg][lrﬁgd above is

.- H$ﬁ RM‘?LNLR’J%(%I}/@;)E@QDRM Cs;)Pge,| K- Pga
IK-Pqa-RHYLNLVTRQ(N-methy)R(3-F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(2,3,4,5,6 penta F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methy)R(3,4 di Cl)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)RCha,
IK-Pqa-RHYLNLVTRQ(N-methy)RW,
IK-Pqa-RHYLNLVTRQ(N-methy)R(1)Nal,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(2)Nal,
IK-Pqa-RHYLNLVTRQR-C-alpha-Me-Tyr,
IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
INle-Pqa-RHYLNWVTRQ(N-methy)RY,
Ac-1K-Pqa-RHYLNWVTRQ(N-methy)R(2,6 di F)Y,
Ac-IK-Pqa-RHYLNWVTRQ(N-methyRY,
Pentyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
Trimetylacetyl-IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
Cyclohexyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
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Anot her particularly preferred neuropeptide-2 receptor
agoni st as defined above is one, 30 wherein said

wagwnietsos s ( PEG 30, 000) - SPA- | K- Pga PCT/EP2006/068924

- RHYLNW/TRQ( N- et hyl ) RY.  Anatfwer particularly

%%%%?ifi‘i%sﬁ?ﬁ‘?&ﬁ@“f@@g FRQ g o e fene

TRAQ-IEPAT NV e TROAN: MU TR N- met hyl ) RY. WO
2007/06580 BCT/ EP2006/ 066024 < 18 Anot her

G B2.00ASPH) I-Ef & REBAINBIN TR -ntthyDR¥acept or agoni st

B AR R R

(ML, 00RY- S SA-HIRRAIR ST NVeWIRQ(X-RER ISV ed

neuropeptlde 2 receptor agonist as defined above is
ARG 30, (i)ﬂi)e){betansBAflwlaﬁquﬂYmiWNTR@(l‘{y@(hyﬂaB&O 000

SA) - Pga._ - N ur.o i de-2
RedkorPag e AT R R R AR BRS¢ ot

I bQiR/

TG R TR N s SR HA L SN
BEBEGSBAOrS 28 aBEY LOAH VAR Noae thgBR Yas
i nternmedi ates for the preparation of conpounds,
AhPRATRagrvEcyly asetniatly sajt ¢ EWSOfYar e a pol y(ethyl ene)
gl ycol noiety, PEGn SSA, PEGm B- SBA, PEGN SPA or PEGnN
BTC. Such groups Y and Ycan be introduced by standard
Oetich petserve] eukspepridd-0 rédaptopag &N as Kedchibell atvve e thbie selected from

15 Preferably, a neuropeptide-2 receptor agonist as
@’@%QWWS@W&/ is not selected fromthe group

bR A 0 Sp R RN el RO

Aammm@mooo b9 PAg RRHMAMATRGRN meli§R0g and
- RHYLALVT Y, | K- Pga - RHYANLVTRQRY, 25 | K-Pqga

TERCNOWD) \)-PqapR By & NWREYRQWTIRERRY)R Y K- Pga
- AI—NLW acceptab(i‘e salt% ereol\{L VIRQRY,  Ac-1A-Pga

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-methy)R (2-6 di F)Y.

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

wherein said agonist is Ac-IK-Pqa -RHYLNWVTRQ(N-methy)RY.

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

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

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

wherein said agonist is (PEG30,000)-SSA-INle-Pqa -RHYLNWVTRQ(N-methyl )RY.
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30 AK- Pga - RHYLNLVTRQRY, |K-Pga - RHYLNLVTRQR(D)Y,
| K- Pga - RHYLNLVTRQ(D)RY, | K-Pga - RHYLNLVT(D) RQRY, WD

wWQeM706B8808 PCT/ EP2006/ 068924 - 19 I K-Pga  PCT/EP2006/068924

- RHYLNL(D) VTRQRY, | K- Pga - RHYig D) NLVTRQRY, | K- Pga
- RHY( D) LNLVTRQRY, | K- Pga - RH( D) YLNLVTRQRY, 5 |K- Pqga
- R(D) HYLNLVTRQRY, | K- Pga - (D) RHYLNLVTRQRY, | (D) K- Pqa

ARRENbYERDRK;: prefeR:H KelR@ ﬁétﬁl—ﬂ&éﬁ bnist Addefi@d above is one,
- RI—NLIKI%VTRQ?}&I\E met hyl )Y, 961% | K- Pga o8

wiRBIINI TR Iwetchild-1.RY, PEGI, (PaSSA)- Pqa -RHYLNWVTRQ(N-

- RE:Y{{Q VT(N-net hyl ) RQRY, | K-Pga

- LV(N- et hyl ) TRQRY, | K- Pga

- RHYLNL( N- et hyl ) VTRQRY, | K-Pga

- RHY(N- met hyl ) LNLVTRQRY, 15 | K-Pga

ARbihBE patitnfdr]yvirbleMERQRY opefitide Pgaceptor agonist as defined above is one,
- R(N:

W ewgs’@mg}g% U] RORVPEGHROTES Ay o -BELY LNWV TRQ(N-methyl RY.

- RHYLNLVTRQRY, (N-net hyl )| K-Pga - RHYLNLVTRQRY, 20

I Nl e- Pga - RHYLNLVTRQRY, Ac-IN e-Pga - RHYLNLVTRQRY,
Neurohketideearec &yt MOVFRGRYE scritheld-aBoee, WRERN M YFRIRYlated, i.e. wherein
| K- Pga - AHWLNLVTRQRY, 25 Ac- | N e- Pga_- RHYLNLVTRQR( D}BY,
bethprel e DR PN oTESRE Ne ter! A1ty PEGe SPRy BEqzb-SBA. PEGn-

SR %’&ﬁ—'ﬁ'mn 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 -RHYLNLVTROQRY,
Ac-1IK-Pgqa -RHYLNLVTRQRY,
IK-Pqa -RHYLNLVTRARY,
IK-Pqa -RHYLNLVARQRY,
IK-Pqa -RHYLNLATRQRY,
IK-Pqa -RHYLALVTRQRY,
IK-Pga -RHYANLVTROQRY,
IK-Pga -RHALNLVTRQRY,
IK-Pga -RAYLNLVTRQRY,
IK-Pqa -AHYLNLVTRQRY,
[A-Pqa -RHYLNLVTROQRY,
Ac-1A-Pqa -RHYLNLVTRQRY,
AK-Pqa -RHYLNLVTROQRY,
IK-Pqa -RHYLNLVTRQR(D)Y,
IK-Pqa -RHYLNLVTRQ(D)RY,
IK-Pqa -RHYLNLVT(D)RQRY,
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Ac- I Nl e- Pga - RHBi pLNLVTRQRY, Ac-I N e-Pga
- RHDI pLNLVTRQRY, 30 Ac-1 N e-Pga - RH(1) NalLNLVTRQRY,

waeoorabsePga - RH(2) Na1LNLVTRQRY, Ac- | N e- Pga - RE(/BP&068924

Trifluoro Phe) LNLVTRQRY, Ac-INM-e-Pga -RH(2,3.4,5,6

B b IR A e paa
HRP4a MR e YN YR , Ac-1 N e-Pqga

- R(3- Pal ) YLNLVTRQRY, Ac-| N e-Pga - R(4- Pal ) YLNLVTRQRY,
J6-PoaHRHFGR)LXBYZRORIY,i f | uro Phe) HYLNLVTRQRY, 5

-I N e-Pqa, 6 Pent afl uro Phe) HYLNLVTRQRY,
ﬁ‘gpﬂfibﬁw@ﬁﬂﬁgﬁiﬁ@& RQRT, Ac 1-1-Aic-N e-Pga
TR N YHRIFINL $¢RORE Al C- Nl e- Pga - RHYLNLVTRQRT,
Ac- 2- 2Ai c- Nl e- Pga - RHYLNLVTRQRT, 10

B<-PAe hANRENAGIE RHRORYX/TRORT, Ac- Acp- Nl e- Pga

: LVIRQRT, LN e- Pga - RHYLNLVTRORY,
{(&%%%NW?R@ ~ RHYLNLVTRQRY, and ( PEG- 30, 000)
IR RYALYRRRRY. VO 2007/ 065808

I EP2006/ 068924

-21 The conpounds of the invention

H{-®qadRHNYT NIS6TRQRBEN ansleyl) Y¥,or exanpl e, they are
truncated versigns of the PYY 3-36. The shorter

Pebar dRE YLV ERQMSmeEthiitY-onl y facilitate easier
' L] [ f th ds, b I
ﬁ?{.%@@ﬁH%LNLGK;ﬁgL% h{eﬂlglﬂgg{}{’o t he conpounds ut al so

I mprove and reduce uring procedures and
B{Pgh SREY IMINaOVekthyh) MBQRIYpounds of the invention
will interact 5 preferabl ?/%’With Y2-receptors and not

{iK-Pea hRHDILOE 8 Dsme by ¥ uch as NPY Y1, Y4 and VY5.

t ' ist sid ti ,
R A R KRR Cncs of the | nventi on are

K-egerrRAly-nsef L NoVTRIQPAE | ng net abol i ¢ di seases and
di sorders. Such netabolic di seases and di sorders

Hednadé(N-msthybkBikgNeY TBEESY .t y, di abetes, 10
ﬁ‘ﬁ?ﬂ%r@g%ﬁﬁﬁ?@ﬁ‘%%? Y. Lnst abol i ¢ syndronme (al so
I(N-methyl)K-Pga -RHYLNLVTRQRY,

(N-methy)IK-Pqa -RHYLNLVTRQRY,

INle-Pga -RHYLNLVTRQRY,

Ac-INle-Pqa -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-Pga -RHBipLNLVTRQRY,

Ac-INle-Pga -RHDipLNLVTRQRY,

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

Ac-INle-Pga -RH(2)NalLNLVTRQRY,

Ac-INle-Pqga -RH(3.4,5 Trifluoro Phe) LNLVTRQRY,
Ac-INle-Pqga -RH(2,3.4,5,6 Pentafluoro Phe) LNLVTRQRY,
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w@bk®ae/newbat es t o pharmaceuti cal

resi stance, dyslipidema, inpaired fasting glucose and
i npai red glucose tolerance. The invention therefore

neur opepti de-2 receptor agay st as defined above

a

n har, i C |l e carrier 15 and/or
gﬁﬁh@ﬁﬁgéJﬂ%%&%ﬁégﬁﬁﬁ%ﬂgff§§§ﬁge enbr aces
n@qNQpp@ghggngqngpprQRggnist as descri bed above for
use as therapeutically active substances, especially

as-INePagd(#iReANINIETROB Ysubst ances for the

T e
RAUINIC AL B 85 6th P&k ARSY PhOMYDNEYTROR YSUbSt ances for

the treatnment and/or prophyl axis of obesity, type 2
AcadbbtNbe-PqpRIBVONLY TRQRIF,one, insulin resistance,

yslipidema, i [ ing glucose and inpaired
&i‘éb&@%@f@?éﬁbﬁ%ﬂ;&gﬁbﬁ%r preferred embodi ment,
WPe 1L aneatiRg -ReENagsSyTRoRTIEt hod for the therapeutic
25 and?or Sﬁbphylactic tgngnent of di seases which are

A2 Aic e tRga RRENYAINIPVTRORIT2 recept or agoni st s,
particularly for the therapeutic and/or prophylactic

trhnllst P RE YL aHRRR T di sease or di sorder

ia].ly..0 j di abetes, netabolic
gsn olﬁié:,yqan;k%ﬁ%ﬁmrlggﬁénce, dysl i pi dem a, i npaired
HasNiergagREDAISNL YT QRMai r ed gl ucose tol erance, which
met hod conprises adm ni stering a neuropeptide-2

REGEd 9P0 LB YaiPse -BE YA WERQRYoWEd t 0 a 30 human bei ng
E&30HTb Nﬂ%gaagﬁgﬁﬁﬁﬁﬁwﬁf RRod as described above,
I'de-

aid neur%%ep receptor agonist is admnistered
to said patient once a day. Preferably, said

neur opeptide-2 receptor agonist is adm nistered to
said patient once every three days. More preferably,
said neuropeptide-2 receptor agonist is adm nistered
to said patient once a week. It is preferred WO

2007/ 065808 PCT/ EP2006/ 068924 -22 that said

neur opepti de-2 receptor agonist is admnistered to
said patient orally, intranasally, intravenously,
subcut aneously, parenterally, transdermally,
intraperitoneally, rectally or by inhalation.
Preferably, said neuropeptide-2 receptor agonist is
adm nistered intranasally. It is also preferred that
sai d neuropeptide-2 receptor agonist is adm ni stered
subcut aneously. In 5 the above descri bed nethod, said
neur opepti de-2 receptor agonist is preferably
adm nistered at a dosage of from about 0.001 to about
100 ng. The invention al so enbraces the use of

neur opepti de-2 receptor agoni st as defined above for
the therapeutic and/or prophylactic treatnent of
di seases which are nodul ated by 10 neuropeptide -2
receptor agonists, particularly for the therapeutic
and/ or prophylactic treatnent of obesity, type 2
di abet es, netabolic syndrome, insulin resistance,
dyslipidem a, inpaired fasting glucose and inpaired
gl ucose tol erance.

conmposi ti ons CPOPEPBN6ICSI24
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The invention also relates to the use of
neur opepti de-2 receptor agoni st as descri bed above 15

wo e00706880pr epar ati on of medi caments for the thECEHPPWD6/@68924

and/or prophylactic treatnent of- di seases mhich are

b e or ag
BEE YorRb T yr A ARE bl P SPRD Bl dh e runcated
{drsiBhd®nhe pfyyop;@s IThY shdrdeP Pepide, &B?é;@&pl&fﬁbﬁ&ﬂﬂf ilitate easier
syndrone, insulin resistance, dyslipidema, 1npaired
frasheisisgng pudiecasoantithe rvzpaipr@@Sgblwés@empmve raadq c@uce Baulfacturing
nedi canents co | a neuro tid ece i St
B HBRET Maab ey o i teaRpfona Tghe EFBH R RN e
bIQYe%Elj/ QthiY®2-RREptbisink 8@ Whthhﬁ“lol%%()hé fé'écﬁ[)rsesﬂmgé N?Ytﬁgl Y4 and
of the |nvent|on descri b herein, as variations of
Yhe pavanieduiganisteorzotigoeint sdenwyctbms laaaddlemhy m@tiinized f al |
within the scope of the appended clains. It is also to
be understood that the termnology enployed is for
ﬁ“ﬁ@ ccﬁﬁﬁcﬁﬂiﬁg oPfhe ‘ﬂﬁ%ﬁﬁérpér@ %er@IraBl?r(ﬁ'écfﬁf fof f[@&’c‘fﬁ rfﬁ&'a%hcmases and
Is not” 25 1ntended to [tTmting. Instead, the scope
dd&ortdbﬁ Buels metabbhn/élﬂetalsmnd/l didordres mshidb)| fbséventh;ﬂry obéxity, diabetes,

ended clajns. Further informatjon concerning
g%tr lptypef dighgtes hmetabelicoyndiomer(alse kpoywmas %mdr%? ) gpsulin

B e S GE Rt TRy nd B, AR ok R AP Plgapee.
al so, H Ansel et. al., Pharmaceutical Dosage Forns

and Drug Delivery Systens 6th Ed. 1995) at pp.
Theinygyionghggiosmalpeiraldestierphagpaceyical coraaskipgk COMPIHHRLR

AP SPEI Fn? 95L B 56 B corie

nepsespivaat i ve conpounds nmay be readily synthe3|zed by
any known conventional procedure for the formation of
a pepti de |inkage between am no acids Such

nlelt%e%uo%g_%g\gf £ QG dur el?euir(%) P r‘hg? glr cgeptor ag(g;ﬁ%} a?%igﬁd above for use

hethwepgeutichry icrti@f@ s@is%@esa BipReialy SURei@peidRaBMadiQe 8®schnBs for the
resi due thereof 5 haV|ng its carboxyl group and ot her

treamenwdgqrmmﬂlybmt@ disetbeandichlaee lfnpélelatpd ibsraeyropeptide -2 receptor

car box f anoth m no

Fiiand peisflySs fer B T a3 s S iRt pleZieyen andor
glro%ﬁﬁaxlpBpa;&@ftﬁdypesyaabawy&mbbﬁa@hldmrﬁ& %umeﬁesfs%ce dyslipidemia,
synthesi zi ng the novel conpounds of the present

inmpagnd fasnng plotesdentl aonparsedghicesamjeramki d phase peptlde
synthesis nmethod. In such a nethod the synthesis of

t he novel conpounds can be carried out by sequentially

I ERRY F)?éférﬁgi érﬁ%duﬁ&rct I th€ %V@ﬁ@ld'horeﬁ?ésqo LeRdRER r %echélra eutic
atime into the grow ng peptide chain according to

geliar @bplpiicnc itiehtsenobf disdakeh vpliels &re maddudaksd b}Smuhopeptlde -2 receptor
nmet hods are disclosed in, for exanple, . Merrifield,

R
ggonisys, pAisplarlfarhe disgapesic a@i%@r?@alecm geayeniRfamgtabolic
el or dl-g&%ef %%ecﬂﬁyc‘ 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
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15 Anal ysis, Synthesis and Biology, Vol. 2, Goss, E
and Mei enhofer, J., Eds. Academ c Press 1-284 (1980),

wokiockesoe | ncor porated herein by reference. CeemBPRDE068924

chenical syntheses of peptideszjs the protection of

BT G M SiRog o PRt po bR BLICUR R I Sranasay
REAVERLSIR, BRG] pa'f&ﬁ?@rﬁll}o Rrah§RAMARLC uﬁrrapaﬁoﬂéauy haétally or by
site until the protecting group is ultimtely

mbaletied Prafeiablyl saidhagorphroad reeeptdiagpnisitie edioistaséd inkrenasally. It is

EhGptaaefa R e e e e Prsa s il G AT R pgreousty. 1n

Heans&l @é%&ﬂl%% métﬁ‘(m)\éﬁ’ih n@ﬁro%)gﬁ (ﬁLZPﬁ@e}ﬁHﬂ nidt ﬁtp?%faﬁgl administered
group at all ow a SU sequent reaction ake pl ace at

attradossgd ef frafhiabeutp#di tbiabowr d0esvg.i ng gr oups have been

di sclosed in regard to the solid phase 25 synthesis

met hod, it should be noted that each am no acid can be

’@fl@fn@&{tﬁ)‘ﬂ A% AHPARL %tds¥ of n&er}}ﬁ%ﬁ)ti@lQ—@%{%’t& bhi¥t #43R€ned above
for the respective am no acid sol ut ase

By nivdhhsiapeutdl gubdbor @mpﬁ@lagﬁ@ﬂpx&m&ﬂyofbhsepsre@&é@eﬂe bydalated by

suitable protecting group selected fromaronmatic

IFUsPPERbde f%/{’féeﬁfiab%g@@fsfsﬂ @arélf:]élaxag fordhe-thergpeutic and/or prophylactic

e %X‘Jegtxé/ ggggﬁéﬁ: MBEYs OGRS lﬁ:oyy}{?]ro%) indfh Iﬁggstance dyslipidemia,

stitute I ox carbony suc
pnpzhb@fasbﬁegwgmbmmambpmeﬂ ghﬂ,‘osd’lloﬂd‘rﬁhﬁnzw oxycar bonyl ,
p- br onobenzyl oxycar bonyl ,
p- bi phenyl -i sopr opyl oxycar bonyl, 9-
gh%&%%%ngslg;}aag@éx){é g{egvlg%% {L@@@ﬁ%ld%??g%eg%olrcagomst as described above
for Qﬁdﬁlﬂﬁﬁarht){cﬁﬁoﬂlﬁ&h@ﬁ}ﬁdn&goﬂﬂféuﬂé‘rapeilﬁﬁ And@Sr prophylactic treatment of
t- butylox carbonyl(§Boc WO 2007/ 065808

pEgeehiate mnwrowpd@) p@reﬁmthwmpés pwﬁylprly for the

% t-‘l’cy Lo ARl wisf! R RN R Y elch ot synarome

Qd@ﬁi @élﬂﬁn&r VAN idBRA, Hﬁ)aﬁl’é@tfa%ﬁhg Qlubé(seaana AR lucose tolerance.
protecting group sel ected fromnitro, p- 5

buthymedieamentngamptiFe ¢ neurppeptide-2 receptor agonist as described above.

pent anet hyl chr omanesul f onyl (Pnt), 4-Methoxy-2, 3,6, -

trinmet hyl benzzenesul fonyl (Mr), (Pnt), and (Mr) are

msto Wﬁ{d%fstc% th@&th@ b RidiGs hé¥1Bited tSMRe Fartic¥4l diodiments of the
groups may be protected by a suitable protecting group
mebremnehtscfrfoodh@rem h$ wratibenahithe pgmamlblmylbod(nﬁer@ mZy be thade and

UL I GRE B are o Bscarpedsil ot ikh toeginderiapdtbye he
{ekhmbio E%H{P%%h isSHoP Hf usg'sl): oﬁﬁé’scﬂﬁn? ?)Qlttf%ﬁltalegmpé'duﬁents and is not

SUItab| ot'ecting group sel ected om benzyl (Bzl)),

dtended! tcclbd lonivibg.n ksteafl 2the Bcapie Gif t1BZprEsenainderdt@ntwill Bakeythblished by the
(t- Bu) (tBu) is nost preferred for (Tyr), (Ser) and

@%ﬁpﬁ 94gMfhe (3- and y- ami de groups may be protected

by a suitable protecting group selected from 4-

methyltrityl (Mt), 2, 4, 6-trinethoxybenzyl (Tnob),

Burtier DhifomhdiionedhdeyhiBe sxadmples 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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met hoxyphenyl ) -nmet hyl (Dod) and Trityl (Trt). Trt is
the nost preferred for (Asn) and (A n). 20 The indole

w@emap6isey) be protected by a suitabl e protecti PQI/BPIHOE068924

sel ect ed fromfornyl (For), Messityl -2- sulfonyl

b banyl (Boc).... Bog i
S Peks P ey R SRy bRl PP R Rpown
wrﬁfe@t@drﬁﬂ%@ye@@ For ot §G pepeidd e B&wREH 8flinbrRMs. Such

Benzyl zl ), -t-butyl oxycarbonyl (Boc), and Trityl
(Oﬂ’rvpytlorra} propgiu(rersencﬁm fqyree(ﬁ@p}ee@nyfagiut(omipbyse prh@dure permitting a

ﬁﬁ} tgﬂﬁea Iglghgt&/tegn &e%%gjt agbgémnn@? ?ﬁub %iglg%r%{nlgg"& or res1due thereof
ﬁss&moxyir%]‘%uf ARE oﬁ@ﬁreﬁ@t‘i\}a\g‘&m&%r%&eﬁ Wh& MRIRY Jrin® carboxyl

Neo I nc S I” sol vent s,

gopodpartbér aniify @H) or restdoy Itlenenf dhviog itel em(rﬁl-ﬁﬁngn; other reactive

di met hyl f ormam de (DMF) and N-net hyl pyrrol i none ( NVP)

wWeres ‘Eflﬁeéggd from Fi sher or Burdick & Jackson WO

2007/ 065808 PCT/ EP2006/ 068924 -25 and were used

wi t hout additional distillation. Trifluoroacetic acid

fach qurveahzselprbcanres fial yodetizing dre fevakangoandisedhe present

wi t hout, further purification. D isopropyl.carhbodiimde

prFondpruds fos B Mt 190t &R s PepislepraicHagcigrc A gud a method
Rl bR L SR o bR Sheorporating the

désired hnirulctd @eid(dny aan dimk, intd-tké @@nﬁnﬂg pépitide chdmdagcording to the
were purchased from Sigma Chem c . and used
SFnCHD BFngiples plesolig phaseireethedsn Su@l@@%@@%ﬂe disrlaeedain; {9 example,

ral |y confi,qyr
SR Sl B R st SRR SEPIHER SRRy ot The Peprides
Rusiliy$iy, S9hthetiesel BIo@ageWbE 218806 0P f dnt Meledio fdrhi. NEd @R hdemic Press
chr omat ogr aphy, NWR and mel t | ng point prior to use. 10

Bas4 1 1 it arerieasirporaRARYrojmky refesolsel ymer of styrene

- 1% di vi nyl benzene (100-200 or 200-400 nesh)

obt ai ned from Bachem or Advanced Chentech. Tot al

ObihRAed cRanant@Eses bhB§RIEER itRSp\VRIcBo 8 6NRA&keYside chain groups of
between 0.3 - 1.2 neqg/g. In a pre ?erred enbodi ment
ﬁemarldlessarme@ ecig mapetiee avithsiungple proitertipa gswipsywihible wulls,plbyent a

i T
Fe%ﬂv\é@l eRLalg e c%ﬁhno?MQEﬁé%ﬁb&cWMh& alphb §mﬁ16tgrs&pun¢an amino
be used as previously nentioned. Sol

&y«h phésgrsent svhale thmt potety réaconat tthecatbaot gnonal fOdeed)by tlheelectlve

ou a protected. al pha-am no aci
qvaﬂ?fél?%/ @lgﬁ%ag@a éﬁ“ﬁ“é“tgaﬁl?%@t aﬁlﬁt“)gar fubpequapf rB%Ctlon E ke place at

ﬁ{a‘?ﬁér athilYs E]h@f)ﬂit&g ggr@lﬁﬁﬁvé eﬂQﬁs@fo@&@ﬁtr@ r@% 2 solid phase

acid by an ter 1 nka 20 benzyl oxybenzyl
syinctekho ImetWél i )shows iba noted that each @anindacid@anl bb ptoseeet layna protective

Frmoc- Li nker, such
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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as p- ((R
S)-a-(1-(9H fl uoren-9-yl)-net hoxyf ormam do) - 2, 4-di net h

wO berptssoeyl ) - phenoxyacetic acid (R nk |inkerpCt/BPR06/068924

benzhydrylanine (BHA) resin. Prgeparation of the

SR Y R Bl Sl £ ARl Pibaargpy. Herein. Fnoc
AVdsk plRifGraNdr SIBRC AL rote@tbnvhen the desired peptide

bei ng synthesized has 25 an unsubstituted am de at
the Ctermnus. Typically, the am no acids or mnetic

Bl TR0 B Sl T Dot Ca R AT paleclif bl Seifieq D nitro, p-
§>h§‘ﬁ%éu\ﬁ%hﬁf(tr§s)0fz ?ﬁérﬁ&n@cﬁyléh@ﬁﬁnesalf&wl mﬁ&)e z&MéHio'XQ% 3,6,-

reagent. After couplings, the resin rmay be washed
drmncelly loemd sane @ Ofongld MMim, (Himra)d am(Mfr) arhenashprefereed fdr angtnine (Arg).
the resin may be determ ned by am no acid analysis of
an aliquot of Fnobc-am no acid resin or by

r
188 XA Ay SR Q10Y50 Ul oty g rom
tlasiobenklbxyaadbhg (2-0HB)AL4 Bhe)naﬂd:ndﬂd)@pmpmh 2Byl mane t-
in methylene chloride. WD 2007/ 065808
PeyleEr20peybéipg 2 Boc.i theTrest pedeived faF €-¥sarri ed t hrough
several repetitive cycles to add am no aci ds
sequentially. The al pha am no Fnoc protecting groups

Hiy€rok SNy esh (OMlahayosspretee@d Byt aisble to@&ﬁmg |g[’kﬁ1p selected from
B perazi ne or norpholine (20-40% v/v DM

dl @Bab, 2.Hi @0@9\‘0@9@@1 (2pp di(drBab), 9n¢,te410%19{1 bfeBillsl |(trBe1) ismost
Fo ng the renoval of the al pha
B ‘ﬁ%%ﬁ?rr%@i?%a) (ih@¥§the subsequent protected anino

acids are coupled stepwise in the desired order to
obtain an internedi ate, protected peptide- resin. The

Abe Pvatd “ngtnﬁm,genpmalysb@prfomcterddmﬂ suitgble fprathe inargrowp selected from
li has synt hesi s of the pti
reebtokiih 3 b RanRes bpsd T bRB - BB bpaY B (4

[2A0e 1 Yl AeRASTA tjs the most preferred for. (Asn) and
Sl hsiE F’?&@ﬂm ROy e mogt prplersg for (hom an
Kﬂnafluorophosphate (BOP),
Brono-tris-pyrrolidino-phosphoni um hexaf | uor ophosphat e

(PyBr oP)

H- ' - 1- vl [
e e AT S
(PDkﬁ)MesRiylefze sulayheite) aide-tdgjlbkyaacbolICBoC). Bk 1slﬁle most preferred
activating agents are descri bed by Barany and
fesTiMield (in The Peptides, Vol. 2, J. ~Meienhofer,
ed., Academ c Press, 1979, pp 1-284) and may be
utilized Various reagents such as 1
Myl ingayAe b mha 2Rl o teEIeB b a shitdnIEIf XL EHE gfdmp e®eted from Benzyl
HOSu) and 3, 4- dlhydro- 3- hydr oxy-4- oxo- 1,
1) ntzl@ttylpa:zqaﬁ@nm@@s)r)andrﬁyﬂ)ﬂ éTHy detistte mAgt mefalrwd frg (His).
m xtures in order to optim ze the synthetic cycles.
Preferred here is HOBT. 20 For preparation of
hhd SRR lof Bfetinttho 88 PYALS A& ibed B9 YHAhBRoM@SaIGRINTEE Ehem.

out by treating the
1996, 39, 4583-4591). The Fmoc-Pqa derivative was purchased from NeoMPS, Inc. (San

Diego CA)

All solvents, isopropanol (iPrOH), methylene chloride (CH»>Cly), dimethylformamide

(DMF) and N-methylpyrrolinone (NMP) were purchased from Fisher or Burdick & Jackson



10

15

20

25

30

resin bound peptide with 20% acetic anhydride in DM
with 5% DI EA. For other N- term nal acyl ations,

wa@eyhasiseh was carried out using the corresponPiTIBP2006/068924

carboxylic acid activated in-gtu wth D C HOBT for

m nut e f or i cal syntheti
AL RA R iy A R Rhsich Tt Cﬁéca@% d v ppsfiasgg from
HaloMirbén ¥r Bk 86d used wafholUe RirfheF %Ldiffégﬁ@i\/F mn. 3 20 %
pi peridi ne/ DMF 15 min. WO 2007/ 065808

PCT/ EP2006/ 068924 -27 4 DMF 2 x 30 sec. 5 iPrCH 2 x

Ry oo e TR iso ey B daning, 3B EA va Bygghased from

%a br Ald??gh 2k/& usedjvakltlgﬂg fekthe? ﬁfrﬁ%&t@ﬁcHyéI%xﬁ%nY@cﬁﬁfolé (HOBT)

washi ngs and couplings were nmeasuréd to vol unes of
dﬁlethyik@}ﬁdﬂ@DMSs)l ang.1, 2@dwpbcﬂ1ﬁgolr(EEHt) wenspirbhased froot Sigine Chemical

ynt hesi re it e Kaiser Ninhydrin te
@8- e miReutdtiep e lc?f&’i‘pltpg?‘ieﬁtﬁd ARiostsHOs ggerg gencrally of the L
ESouBiiBh Qﬁ(m)v%% ob?%ecf’%ﬁﬁér%&ﬁ? }rom%éb\%mr @@g&dsgﬁem Purity of these
gtl cs was observed for Fnoc-Ar an
scapplts wascdninsed by der ayandhnasato gylp]s;t NMRaahqﬂyneﬂtmrgct&mdmor to use.
aci ds. Any mcozgl ete coupling reactions were eit

Perchiyeaning kepn {85¢Y eaasiacopppar elstyiens vé%éavwbwene (100-200 or
960 QO(S) fneﬁﬂ %%gﬁlneg%rotrﬁ B Eﬂeﬁgog Ng\laﬂgove&%ﬁ% "ﬁ?t}ﬁ\fyﬁlao gen content of

acetic € as eSCTI be

aﬁseeﬂmhedzemegﬁlmdﬁy b&sieas 0\8erie2 dieged i n vacuum for
several hours. For nost conpounds, the bl ocking groups
were renoved and the peptide cleaved fromthe

e TR e P LA S

memu%@h@aumc&ea bylMérifielduQr Qﬁ%ﬁt@}fena@od - SPET1491(2983)),
of resin, at room tenperature for 180 mn. O

althowgh athsr gquivadens epernigel-syetbesiskngaynein theat eeilgwoe Bsetl, 4y previously
gl‘éntioned. 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)-o-(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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triisopropyl silane and 9.5 nL trifluoroacetic acid,
per gramof resin, at roomtenperature for 180 mn.

wab@7owesihr was filtered off and the filtrates PET/EP2006/068924

precipitated in chilled ethyl.- #5 ether. The

preci pitates were centrifuged and the ether |ayer was
decanted. The residue was washed with two or three

YR HIRS aff caBicd0hANGh k&@eN EpetitgeycleEhe a8d bifiRoRkRd @@c}u%ntlauy The
were dried under vacuum Purification of the crude

plehr ardies Fveos pyetef@rgapbypypar fononsd uadergmsmdlzcutmr@ &hperidine,

en1b 3 [ or man t ogr aphy
StRRE gt morhodid BRIk STEN B3 il b SRR B IR Preferably
304 p/ﬂ)erﬂigle:k@ljﬁl? isthgizRePt i des were injected to the
colums in a mninmmvolune of either 0.1 AcOH H20 or

CH3CH H2O. Gradient elution was generally started at

% ffer, @6-700 B over 70 ninutes, g A

ol erisnovdl o Rl 156 §iAES D06 #1 Db HogubredUert protected aino
FGdd e %Q%%é(pﬁ%ée i th8 ddsiol GHREN oBthinin ﬂlt@%&fﬁt@ eﬁ?f)teétgd peptide-
m/mn. detecti on was nade at 220/ 280 urn.
fesmc tlihensticoing acagemy usdiefopradliop sf weraenisepadsain ebb sotid phase

their purity was judged on Shinmadzu LC 10AT
afa1cys ok Hie nggiieémrwﬂ% §PY 8t 158 2 h Sk SHERp I RBPTOB I ipgricagents for

b S BT Hen P AN BB g A gl ARRERE

Bexafludi%phosphaié (BBEN)BrorrEICta@lpiyﬁﬂBdﬂlwg@ﬂ#)hbmumeleﬁiﬂd@k@ho sphate
urlt mere ool ed and |y ?hlllzed Purity of th

Y%P §Z%ﬁ%20é%ér}’ﬂ<)eb By3- fss;ﬁamythwblmmw@@%wowphosphate
{)ﬁﬁfﬁztagd\%gg%? (!eaglngio de F}g? g%e?n%? éi]ehfregg I_Pf%’]élg/o %HIC. Other

hdtivaling ficaBUEE 8esdEb&l R Eﬁaﬁ;uzhjdaﬂbﬁﬁletdqﬂ Bhd Péltia®, Vol. 2, J.
bonmbar dment mass spectronetry (FAB-M5) or 10

M@h@@s slayhcagysic Fesst }%ﬁem V- E@nds)lay I ytiligeddYerigus reagents
{0 D5 PR ES: PART Nk POB P Bags an 3. -y

Byl Ao eAn De-tehattiaask 1HO©BQ“) 112K Me@fided to the coupling mixtures in
pharmaceutically acceptable salts. Exanples of

prdef tr opsunizathe syetheticdyokce Prsfaread heira b HSPBF nmaceutical |y
15 acceptable organic acids, e.g., acetic, lactic,
naleic citric, malic, ascorbic, succinic, benzoic,

ff)l%idirhﬁ@n HEN bt@{@ﬁﬁéllaf:@cgll &‘erlvﬁme‘é ezﬁ%%ﬂ‘z{tfoﬁ%a%’carrled out by treating the
tr| | uoroacetic, or pandbic acid, as wel pol ynmeric
msmdlsowdclbﬁpade tveitn R6%agdetic carﬂmhrd@mnylaMHw ymthcﬁ%’ol LIks.efor other N-

and S Wth inorganic acids, such as h droh lic
la ﬁ@tlons,hﬁf%l% | 3R (’calgtefidyut using dﬁq goﬁj{gqp&n 1gg carboxylic acid

Qém%f%ﬁ% i A%h DICAIGBINE: b kfnudny procedure for
obtai ning a pharnaceutically acceptable salt known to
a 20 skilled artisan can be used. WO 2007/ 065808

PCT/ EP2006/ 068924 -29 In the practice of the nethod
bhe progogsl B @y PirHvBHESSEYCR S &FfrdeVive amount of any
one of the

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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peptides of this invention or a conbination of any of
the peptides of this invention or a pharnmaceutically

waemepsas e salt thereof, is adm nistered via BOHEP{006/068924

t he usual and acceptable nethpds known in the art,
either singly or |ngﬁggb|nation. Adm ni st a%@q& can
be, for 5 exanple, a day, once ever ée'days
or once a week. The;jg@mounds or conpositi gMmSecan
thus be adm nistered orally (e.g., buccal cavity),
subl i ngual by, parent®MEI Iy (e.g., intranusdlbes!y,

i ntravenously, or s neously) rectal e.q.. b
suppositories or mggW’ transdernalﬁ#%?%fd%}k@?¥n
el ectroporgtion) orrhqplnhalation (e.g., Dbysgesosol),
and in the formor solid, liquid or gaseous dosages,

i ncluding Pablets amy@lspensions. The 10 x 30 sec.
adm ni stratjon can Eﬁﬂ onducted in a sin Ie 8n|t
dosage formwith co uous therapy or in X3 $tngl e

dose therapy ad I|i bi The therapeutic tion

can al so bgyln t he f%ﬂgz%f an oil enulsf%ﬁgg%%

di spersion in conjunction with a lipophilic salt such

as pamoic acid, or in the formof a biodegradable

Solsems ﬁzafdillweismageamkrmupbmgﬂme frepsuserbouodumeaud 10r- 20 ml/g resins.

intranmuscul ar . ad tratjon. 15 Thus, t hod of .
REPlmedeasHpng PBtnt P SYISResiSeY e dhaRfiehyd by Iﬂilf‘g%alé?r%mﬁydrm test to

§é{9ﬂi’ﬁlﬁg§xtér§t of %91% 16]21619 dider e?Qtu'Ahglcblgéhe?r?E &PS-598 (1970)). Slow

I mm nent . tern tively, the nmethod of € present

reavtdnt kiogtics wsis @bfeewtd foe FmopiAag t PioedhraSocontplingsataSearmdary amines

grophylactlc treatment., 20 Useful pharmaceutical
witeically hndpreiagidr ABY ngeMBIFiofOUPHRE E3RIRISI G Rkher recoupled with

fggi%poéﬂe{)zﬁg% %cggfgt%‘alt 'gﬂé %31 bffqyelrp%@d P{/ trg%ﬁ%fﬂsle b%ﬂﬁe rddiBwith acetic

oy atidess desaitefadote rTiesullpmsciablsd peptiderredad \lvyrecckmaﬂ @itlvacuum for
or other protected formulations (e.g. binding on
peyRLkReHaNge resins or packaging in |ipid-protein

vesicles), sustained rel ease fornul ati ons, solutions,
suspensions, elixirs, aerosols, and the like. The

Bél hb&lcofpbullB, gelbiekid drs @y wdie redBovwednh@ue febtide cleaved from the
i ncluding those of petroleum aninmal, vegetable or

gyt Hior pgamqu: dhapepsidg- resnpgmrgfcreai@d |w1ths]d)5®b§a¢thme|d1thlol 100 wl

sesane oi | the |like. Water, sali
5&&?@@@% x%Q anigg} andP%BMr propgetic @F e BEr ST ofjrésin, at room
, u
FREHRGE PR RS e, PR AL g i ) mL
frigopiraytyl sile@e ans 9 adni. oiifitor@ickGnadd mer pmen ofstein] dt@oom temperature
aqueous solutions of the active_in redlent(s) whi

g}rel SB%aT}@d'CW w@s dltgred pffgang &he fltrafes aerg piecipitated in cqmled ethyl
grr B engﬂ‘éélﬁl}at% nwé[i@tc?ﬁtf]fu%e@ 8(?21%%|t%? lﬁgyfr%gﬁecﬁl%e&t fR0yesidue was

he so
Wbﬂfeﬂ&ﬂﬂuwm| thex e/bmlne:@bs Et butecattafugbd. Thd trubi@pducts were
talc, glucose, |actose, c, gelatin, malt, rice,

ﬂﬁ@memnhamhanilica, nagne5|un1stearate, sodium
stearate, glycerol nonost earate, sodi um chl ori de,
dried skimmlKk, ycerol, propyl ene glycol, water,

B85 oMRe 200K pQBtrf@eQ 8, BGHERZAG B8R Sriftfdzu LC-8A system by

high performance liquid chromatography (HPLC) on a reverse phase C-18 Column (50x250
mm. 300 A, 10-15 pm). 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/H»O, buffer B: 0.1%
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and the like. The conpositions nmay be subjected to
conventi onal pharmaceutical additives such as

w@e@sm63set | ves, stabilizing agents, wetting orPCT/EP2006/068924

emul sifying agents, salts for.@djusting osnotic

PRARCHECN ROLRt P PErL M PP iRt Furndsot 220280 nm. The
5L BB TRMIGLAT . POALTRES b A I

Onposi tion

g@nt(mma@nytﬁﬁlfs@gbﬂnvasuagmuatse phast e @Blwmnﬁp@mm) at a flow
together with suitable carrier so as to prepare t

tople? mél’ﬁél‘aggrathBWf@r Top peggell) migtbwifestddr | Bl HAdHQ@ebuffer B: 0.1%
rec ient. The dose of a conpound of the present

3@N>>d5’i§‘éﬁ@?§ Jedeed ta e lgbﬁ)uﬂfa’c‘t’@ﬁ Poolegiapd lygphilizagl.
for exanpl e, the manner of adm nistration, the age and
t he body wei ght of the subj ect and the condition of
By SERAEER hR48fs S ThaRe PO EMTPECYnMiblorR phase column as
Saeh abovearmutiny ofdll prioduacivay ﬁldgaimmpﬁs(udaesrm rﬁg% kil final
the attendi ng ph¥5| cian or veterinarian is referre
P@ drefs siere algheibisstadre fast afoms borglardmentangsg spacyigmetry (FAB MS) or

0Ss o
Gy it PRy (ESRAER TR blaul LB exnepeot parenc Mt
{am@%hmcaqﬁme Gmiks.nmg/ kg body wei ght. I n humans, the
preferred subcutaneous dose based on peptide content

IS from about 0.001 ng to about 100 rTg, preferably

Il“fle o&nligounds 0 the IJ#%B ul?\%glggltl gzg‘nSbe Vld% mttlﬂg 8@% (?poharmaceutlcally

Mc@ tﬁbl@@hl&’s fExQ /p{tl@ 8re$er[’@1 dafis @{QQH@se¥Q@nd&V1t}V\Qlarmaceutlcaﬂy
2007/ 065808 PCT/ EP2006/ 068924 -31 The invention wl|

mptl@blefomgatntceamdﬁe@en peatd, lantiq, el gipé.asalishisshrbic shepmic, benzoic,
5, BBl llEndod a5 an AL It AL on oLy, 3nd. 69, 00k o,
ﬁﬁ%&%l@u@ aSEAGENT A O}Qaﬂ'ﬁggﬁ@ch IM%ﬁlylb@t @nd salts with inorganic
riethyl amne (TEA) 0 11 H3C= O (M 10 0.'726)
MIB, Grch-G hdtohalie kdsNeRh dnmélsauhlbunyctldl; Iaillﬁmcob@ld r ghddphoric acid
682

%@% é&%ogﬁﬁﬁr 8v(s) %%/r\l v 5g &P ;}%lfg%o%cggptable salt known to a
g&@&iﬁgﬂgﬁ@@gg%m 30 kDa MW 30 kDa 15 A1 L

round- bottom fl ask equi pped with a magnetic stirrer,
dean-stark trap, reflux condenser and argon (or
nitrogen) inlet bubbler was charged with 100 g (3. 34
mmol ) of
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nPEG 30 kDa (obtained from N ppon G| and Fat) and 500
nmL of toluene. The PEG solution in toluene was

w@zmonessps cal ly dried by distilling off 250 nlP@Ff/EP2006/068924

tol uene then the solution waspgooled to room

: T h ' 200 nm of hyd 2
b ER PERUAE O liR8 o Rn EEnT PosRRae b8HTuG oy one of e
ge[ﬁidgs 8NdisQGn@htifh-of #cSAbiRIn)of a8f ot ﬂie%igﬁ?(de@mf f8s ARkéhtion or a

.33 nL(4.34 mmol) of methanesul tonyl chloride were
plebdesdcenitioplyi asecptabdd sudf theneofa greadnhinisrargld van anysiféhe wwpkand acceptable

Th 1 Xt ) ti. df 2 hrs.at. . 4.C dth
eefele kit indBe el b Sealr b Byl Btio o Adeimsfion cgibe. for
2T otk HEE MBS EANGARIG:3) B0 RR oA ER AL BHRBRRAIR!

and was filtered through a Coarse glass frit to
canposgiona karsthuf Baadministeredaonaly (2. ¢. heuaghlassity)r subligirallpgparenterally

éﬂhe.filtrat'on.to revent the solution f@ilog o

ok i BITEphsT Y i gy zetorvva‘gcuanéesl%#h HCRYY 52 ¢ Ry suppositories or
e = ol

A O B I T i

antte érimed: soliddguidvaqastuuaidosagosmitcudier ablketseandsespengbuis. The

to give 90g (90% of a white saolid. 30 Step 2. NMPEG30 .

agENEANE 2007/C0BSEHE! PETIEI HB6]vBgDPAM Wigpcongnpoys therapy or in

1 N N ~|

g%gg)dglgé%gagy EH ll@tli[n o&h&fﬁ}flp(ﬁmlc 70%& sEtégM‘ cgg ?fr%é :be gg%e form of an
SIMhDBioA D) dBpémion B 8hjuncGdd GatHAIFHPBBO Salt such as pamoic acid, or in the
C1365H27330682N MW 30 kDa MW 30 kDa A 2-L, ,
fosarrd adiedegradablg skstagil-iskase carprPsHiondghBvibr¢targoup pp ptramuscular

. i nl et bubbler was 5 charged with 90 g (3
%gﬁn@{rgt?&ﬁPEG 30 kDa nesyl ate 2 prepared above and
1600 nL of ammoni um hydr oxi de aqueous sol ution (30 %
v/v). To this solution 160 g of ammonium chloride was
Hhdre the MriBod of e iporicntdavoptprrisdreciiced whew rofief ofj symptapes is
al|..of the PEG nesylate.. The .resulting soluti was . )
StecifiPuly st ESnERRBE e RS- i EGR of [ Tesent invendion
ReER& cYasit&iced AE e3BMususRbSyldcac RESYRAE. Pressure
bui l dup in the reaction flask. 10 After the reaction
was conplete, 160 g (10 wt 9% of sodium chloride was

?g‘%ﬁﬂ?h%ﬂg?gegﬁ%ﬁ]] anﬁtg%i?%é\% z)reep)%%l%g% evr%:né%llg)ogitiénszl?e(r)eonf}ca?l 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, talc, glucose, lactose,
talc, gelatin, malt, rice, flour, chalk, silica, magnesium stearate, sodium stearate, glycerol

monostearate, sodium chloride, dried skim milk, glycerol, propylene glycol, water, ethanol,
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15

organi c extracts were dried over anhydrous sodi um
sulfate for about 1 h, filtered and concentrated on a

WO oH0a0ysses/apor at or. The product was preci pit at BC/BR2006/068924

addition of 1800 mL 15 of coldxﬂjethyl et her, filtered

'fub({j t&e@dé d]gygg:%%% 1(c):12l';s;'I l’{’ln%y e & Je%d%negli\i%tpgonai gl\lla%{rng% cal additives
HRE@ PresSNaGyed adﬁtﬂl%nﬁcéginﬁ:%@é@mg or egulsﬁyﬁyégehtsoszh@%r £djusting
v]fj~/O0 "NOHnn (n - 682) 4, (n - 682)
0sM@TLIG 5‘}821’1333@@8 NlCDtthk@CSth%le @W@?D@m aMWh@@ formulation

S e R i e b chet 9B Al SHehsofpositions
G4, th e{r%z QOntTBRdin @h eﬁ?&ﬁe %Qlolﬁaaoﬁﬂé AQiv3 c@ﬂlgo&gptog&h&f with a

anhydrous acetonitrile. The solution was cool ed
twtable.cattieCso ah@nprgpae (Rrofermosdge fofm sarqroper cadrmmstratlon to the
anhydrlde in 50 nL of anhydrous acetonitrile was added
BCBRN using addition funnel. The reaction nixture

was stirred at room tenperature overni ght under an

argon gas flow. WD 2007/065808 PCT/ EP2006/ 068924 -33

Ahd évsetdia coapotndof thapresémiisieation ddpendodvenimbaf factors such as,

evaporated to dry ness by rotary evaporator Then

5 GaveRlevias Harl%ew fgdrpinisiragon the agsangdedhepo W@glmfélfle subJect and
BRORALU bEfhe SRR 87 A0, Bty il bPLURAE y e atending
phBiciah@rtvBiesinardml Stidhodh #Rginf dOthetactivd comiposiad asidetermined by the
chl ori de was added and adjusted the pHto - 4.2 wth 6
afteqdmephygician poretermhaiap sdaferied do Bejabotiyl inithe elpimsyssan “effective

ST S 0 T Ry gy g o

o d.0ov es ;anhydr OUus: bdag ineiphs. Ulrf 1aingank 0the pR@titedlsubeutaneous dose
Filter off the sodiumsul fate and concentrate filtrate

bfﬁ»‘e@\ on peptideycoatigapis fepmpaboupr 8O0 pimgatreabpptel Qer@gl;utlf@fetahlylfrom about

LB hEt i 45 MBoar BB GHE BOERFLATE B gl 0

&ggp&&%&@l ﬁ‘f)mAabaﬁt Iinighbtaﬁout]l@%@é id. Step 4. mPEG3o0
uccinimdyl Succinamde 15 H3CINI O ONOCH I~y n



4, (n - 682) O C1369H27370685N MWV 30 kDa
N- Hydr oxysucci ni m de ( NHS)

WA 287/0638y% | ohexyl car bodi i m de (DCC) ( MWV 115. OB T/ERA006/068924
206.33) O 11 ~/00-08~nHN OIIl 5 (n-

TEehasdh %?vas%“hﬁﬂ%ﬁ%@’ (T RagRe e ol gytich are

Michdad 804 illdtRlioR AR BE do4dt Wk tﬁ&@fo@@ df Wetifvenio( 1. 87
mol ) of nPEG 30 kDa Succi nami de Acid 4 and 500 nL of

anhydr ous dichl oronethane. To this solution 0.24 g
(2.05 mol ) of N hydroxySUf&BBhEL and 0.46 g (2.24
nmmol ) of 1, 3-di cycl ohexyl ceFbear+f—de were added
slowy. The reaction mxture was stirred at room

t enperature overni ght under argon gas flow 25 WO
2007/ 065808 PCT/ EP2 e reaction
was conplete, the rﬁgﬁgggé%é)%\@ﬁgﬁ%@% o dryness on
a rotary evaporator. Then, the product was dissol ved
in 200 nL of anhydrous tol uene and the sol ution was

gh a pre-warned coarse glass frit laid
with a pad of celite. The product was precipitated by

addi tion of 1200 nL ofn@mhdmaggggrous i sopropyl ?
aleghgi~andoy diethyl ethetx8u270, v/ v), The product
was éb | €€t ed;and @ri €0 under vac HC'jéfto d§\//\\o/ﬁ\\o

O

t enper at ur-es2over ni ght A iwe 20( 809 Qf 5,35 8 _
whi t e s@lstdmOdaREPARATI?g% OF PRE ERRED SOVBORIS 1

EXAMPLE™ *Pi&par at i on of Froc- Li nker - BWX3Resi n
Benzhydryl am ne copol ystyrene-1 % di vi nyl benzene
cross-1linked resin (10.0 g, 9.3 nequiv 15 100 200

éﬁzgli%un%fhbqtﬁ M ea %%%319353&“ ;rve[ﬁh)magnetlc stlrrer e(gean stark prap, reflux
condenser and argon (or nitrogen) inlet bubbler was charged with 100 g (3.34 mmol) of
mPEG 30 kDa {obtained from Nippon O apd 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 diethyl 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;Ok-Amine
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washed successively with 100 m each of CH2Cl12, 6%
DI PEA/ CH2C12 (two tinmes), CH2Cl2 (two tines). The

WO e®irneises treated with p- ((R PCT/EP2006/068924

S)-a-(1-(9H-fl uoren-9-yl) nmethypxyf or mam do) - 2,
4- di net hoxybenzyl ) - phenoxyacetic acid (Fnoc- Li nker)
(7.01 g, 13.0 mmole)l, N hydr&dbenzotri azole (2.16g,

IBCQ | 6WPHEAIPHY ey, ;20 (2. 04
M, £3.0 f}y .n%ﬁ n@gpé%\@l\zﬂCHzlc%for\M&u(OV\

at roomggnperature. The resivwwes filtered and vvashea
successiyebysw th 100 m each of CH2Cl12 (t |

i soprepaRal (two times), DMF, and CH2Cl2 (t h@g o8
times). A Kaiser N nhydrin analysis was negative. The
resin was dried under vacuumto yield 16.12 g of

Fnoc- Li nker-BHA resin ortion of this reS|n$35
gy Lwkpand b temflagk F@lmylgb%p@g@éplsgﬁeraw argon inlet bubbler was

SR 205 o, SR O S B0l PR R PRI 00 miL o
ahmp et Idelsotide AppbiedBioas s e W 3BAtIGY sulingsi #®rg of ammonium

usin Fl uor enyl nmet hyl oxycar bonyl (Fnoc) chem str

Fderi waszasidﬁﬁoly @@mt@np‘@ﬁwa@@e@m ¥ s dinsplyedl qféée PEG mesylate.
Eh fe\é}zﬁﬁ% élgtg PN % ngtlrr]Fe Ia% ?oong Fen%pe?atldre?o{ X3 hcﬁ%e VEI?HI& excess gases

cycles were
f1eSidh Saippler Etgp&wern@i’essﬁlesbumd@aiﬁwﬂld Rectichllalk, reaction
vessel . The Fnpc-anmino acid resin was di ssolved with
2.1 g Nw, 2g of 0.45M HOBT/HBTU in DVF and 2M DI EA,

S SRR S kTS Py s R0 RERAOR s o nd

ARURleI WS SMadtEd WaE 3 ERIeSER EXhORWL oB&fe?Ele&ﬁq&hyﬁaemé fombined
each letter represents a nodule (as defined by

dygphic @@trBitmwmt @red jovelFgthydooaspd dumBulfap fesénuts! bifdtered and

nodul e f depr ot ect on u 20% Pi.per i.di ne/ N\VP
B e Bt PSS HRG i FaMB S SFesi e (B ReT 1500 miL
&f‘/cd'f@ Bt LRE, Altere @AMV T4} vacufBR T ESE MiSperkiGre overnight to give
modul e for acfivation of amno acid in cartridges wth
B A® 4Kk )HB BUIs HORtiteasotld2. 0 M DI EA and m xing with N2
bubbling; D represents the nodule for NMP washi ng of
resin in the reaction vessel; E represents the nodul e
for transfer of the activated amno acid to the
reacti on vessel for coupling; | represents the nodul e
Step R niPEGLRSuecinamidendcideri od with 10 vortexi ng on
and off of the reaction vessel; and F represents the
nmodul e for cleaning caridge, coupling for

appr o e m nut e nd dr [ t he r.eacti on
vess@wmgHm tym—eaklﬁll@\eai%e}rdéé{ augit] of
o)

of rmd "“I" once or iple tines. For exan‘pl*e
do%bﬁ% 3g‘épufpl ings were r by perform rgntése procedure
BABELTADEI FD. ™ Other nodui es were aVailableNsuch as

c for methyl ene chl ori de washes and "&W¥&* cappi ng

A 1 L, 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.



15 with acetic anhydride. Individual nodul es were al so
nodi fi abl e by, for exanple, changing the timng of

W 2007068808 unct i ons, such as transfer tine, in BPCOEP2000068924
alter the anmpbunt of sol vent _033feagents transferred.

T Lo OB P PR 8%l S00RL Bl vaporsor
Théh, ECArB8uiRYa8 disSPIeat ﬁdloerﬂﬁL 5t Whidel THGR! bethe séidtion was adjusted

exanpl e, BADEI | ADEI FD was used to couple the first
mﬁ’ Aovidic N NaQH| solwtign lapd Qtﬂrr@lbﬂDEﬂ IhapElermunteingguil at T.AeTo this

ERGEET 035) S R DRSSPl 2 v

5 15%1&‘[{&% fﬁ&f&ﬁt@ﬁh@%oﬁ§hﬁturefv@s 69%&6@%1‘[@'2@@3@0]‘ 90 mL = 350
final deprotection and washi ng. EXAMP

PlLepaf dthlomnethane. The combined organic extracts were drled over anhydrous

H-i.]]‘.l‘ \L]}(ate E)rr %b(%tul #Iﬁiegro?f_ tge )s/(;d(lzllml{_spﬁﬁé é\rllda cosn%g:r_ltrpartg f‘ﬂ%ate ona

f%?ﬂr '%R/%OE(‘[& BfLci aft’e R r&ﬁféf &Y gLbF &1d Mirefhlyf“é‘thés‘@' H@d’c"tﬁéaproduct
P]z - Tyr- NHZ (PYY 3-36) WD'2007/ 065808

E-I(HT dr&ﬁﬂﬁﬂﬁf %ﬁﬁﬂéht reofiﬁ tdldyqi‘dratﬁie@v@rtﬁght Mo Blve Sbg (939 of 4 as a white

NNLN v N-~ ~NNNII NN O'I-INOOOOOOOOO

10 ghd N O-ONNO NNNN~O-NO ~~O\ NO \II 1
| 000--t 0O0I/ - 0O \\ O~~ONON O_ NNHNN
h NNNNNANNN NuONNO NOIO Il I'\ \ OH
Il NON

Step 4. mPEG;-Succinimidyl Succinamide

\,(/\/j\/\)‘\/\“/

4, (n~0682)

C1369H27370685N
MW 30 kDa

15

N-Hydroxysuccinimide (NHS)| 1,3-Dicyclohexylcarbodiimide (DCC)

(MW 115.09) (MW 206.33)
7 i
HaC 0 oL /
S ™ Mm)\/\“/ ~ N j
o |
5, (n~ 682)
C1373H27400687N>
MW 30 kDa

A 500-mL, round-bottom flask equipped with a magnetic stirrer and argon inlet bubbler

20 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 g (2.05 mmol) of N-
hydroxysuccinimide and 0.46 g (2.24 mmol) of 1,3-dicyclohexylcarbodiimide were added
slowly. The reaction mixture was stirred at room temperature overnight under argon gas
flow.

25
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O N O O The above peptide was synthesized using Fnoc

chem stry on an Applied Bi osystem 433A synt hesi zer.
wabmeyssvhesi zer was progranmed for doubl e couptT/RBR006/068924

using the nodul es described Jnyxaane 2. The

esis..was carrie e usi
RHE DR R OR ol R DB iRhr? w8 g SRR LR Ry % Py
@@Hﬁk& FherNihe ;ﬁl@d&‘dﬂ R fdisk&Red BYIVOREIS bﬁanHyHﬁ)uE eSlithe¥AG the
transferred to reacti on vessel on a shaker for

edletannayes. filined thpamfnlad;éevmmedl eeareelissdm keldewitles pad of celite. The

b Idpl‘g[o‘%%dg%% 21 70/%;;:;@&%2{)@ &ﬁ_e Eg‘ ?,Ig%/pﬁous isopropyl alcohol and

Hﬁflﬁ?&tﬁéﬂ{@@ 7OTW€) @R LB Rt WANcARLIH AN dMBBunREJEubfat room
100°nL coid ET20, and washed with 1 nL TFA and 30 nL

eolpdrafii2 @)vtmlg’ht)tqogletz 20g (8% dfffeaspephitd®lidThe pepti de
was centrifuged 2x50 nL pol ypropyl ene tubes. The

preci pitates fromthe individual tubes were conbi ned
in a single tube and washed 3 times wth cold ET20

and dried in gog pur,ﬁrOEWﬁFﬁﬁﬁ% ﬁﬁ@ﬁ

crude materia by preparative

Pursuit C18-Col utmm 15 (250x50mm 10m particle size)
and eluted with a |inear gradient of 2-70%B (buffer A
BX1oMPRE-P O buffer B: 0.1% TFA/ CH3CN) in 90 nin.

| i on 220/280 nm Th
B CRPB TP a0l Lon 2207280 pm The

anal ytical HPLC. Fractions containing pure product
were conbi ned and |yophilized to yield 151 ng (15% of '
Bendhiydiylaamer ghpolystypowdldh divirsBenrzdnevB syilioketesiol(89.8 ¢, 9.3 mequiv,

E@m% i]\){bpﬂr@i]g }\gtgf:;%cz?g g!ﬁ%gﬁ“‘écl%owé%ﬁv%ﬂesc? inf l%ldqu 6915812,4&1tered and
{x}aégﬂea;ﬁ/c%séi’% G100 i Lok drRH RS e IaL L A0 (i), CHLCl,

(two thha®).NI'le fesin vas tNatdd@nNh N (R pSINM(N(DHNIubreN- Ay O N
N / u\

@emotcyfﬁrmarmd% Edll R ow?gwgﬁchyg\%%c %Cig (Fanongi_lrﬂ(gr)S(7.01 g,
13.0 mmole), N-hydroxybenzotriazole (2.16g, 16.0 mmole), and diisopropyl-carbodiimide
(2.04 ml, 13.0 mmol) in 100 mL 25% DMF/CH,Cl, for 24 hours at room temperature. The
resin was filtered and washed successively with 100 ml each of CH,Cl, (two times),
isopropanol (two times), DMF, and CH,Cl, (three times). A Kaiser Ninhydrin analysis was
negative. The resin was dried under vacuum to yield 16.12 g of Fmoc-Linker-BHA resin. A
portion of this resin (3.5 mg) was subjected to Fmoc deprotection and quantitative UV

analysis which indicated a loading of 0.56 mmol/g.

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

Fluorenylmethyloxycarbonyl (Fmoc) chemistry.

For a 0.25 mmol scale peptide synthesis by Applied Biosystem 433 A 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, 2g of 0.45M HOBT/HBTU in DMF and 2M DIEA, then transferred to the reaction
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Fnoc- Linker-BHA resin (450 ng, 0.25 mmol) from

Exanple 1 was subjected to solid phase synthesis and
w@eorhesset i on by follow ng the procedure in EXeempER2086/068924

to yi eld 48 ny (9% of white zwrphous powder .

§f§& %(%ngést E1g503i5 2%%&%?}?%% dfb L%‘ABEIF]?” wherein each
ialubll@: Fe¥ &t P8l drotul-(i gefihva té!,n%l;b R&NBloSYtYd) - FBF exhipidd n-
(NI\/E)Rrg Tyr-NH2 10 N =~ NB | 00l HON: NN O O N

IO pHONNI\kNNNII NNII IVNj] NN ~/ OOO

101 N.Ny ~p.N. N~, N
%I rRPrRF%E? thﬁn}@:alﬁlc? f%?‘ﬂi%‘é pensRiRCHULEINY é4/95076 @Hﬁrlﬁlﬁe é\@“ﬁﬁﬁﬂ yelated
fhaHey Eﬁ@fﬂﬁhiﬁ dforas n%ﬂ*@élﬁﬁf BV fOnigRioGr c@ﬁ'@ﬁﬁvﬁpm\nﬁﬁﬂe&ms the
(N- et hyl Arg was inserted in p03|t|on 35 of the
sedule lﬁ@m)ctlaatd)nplfranﬁmccaud orcarttiBedywitto) HoOWL B EUVEIOBt and 2.0 M

ﬁi]gg r il nw&E{Emug | elsq%tg%eg%fﬁ,\?e?%{: %IJ\/IMatshemg of resin in
fg?ggﬂ;?gﬁ?g%glgE%ép%se%@ the H{&qm%]félgtrégfe@g‘f‘{\ﬂ: LetiGated amino acid to the
Hattien epsel Rqa:oéplglgl;-ll seplasentk ehe- rAsdild Eur-aMd rm]ihte—v@engn@emod with
20 (NWe) Ar g- -NH2 t Ar IXI_ NNON "N OO

VOIESNAZ @ 2 C RFREAD E5RFTRR) TRICRIERES ﬁle@qqulq\foej C]Nal?JIHg

Qart'rl(@e coupﬁng fgr ablgroxnnately 10 minutes and draining the reaction vessel.
Couplings were typically extended by addition of module “I”” once or multiple times. For
example, double couplings were run by performing the procedure “BADEIIADEIFD.”
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 BADEITADEIFD to couple
the third amino acid, followed by BADEITADEIFD to couple the fourth amino acid,
followed by BIDDcc for final deprotection and washing.

EXAMPLE 3

Preparation of H-Ile-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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NNOO'II "Il NN NNNA "NN-~ NW 2007/065808
PCT/ EP2006/ 068924 -38 Fnoc- Linker-BHA resin (450 ny,

w@2@3/068%08 ) from Exanple 1 was subjected to sOPCTIEP2006/068924

phase synthesis and purificatigg by foll ow ng

procedure in Exanple 3 to yield 38.5 ng (7% 5 of NN
whi t e anor phous powder. (ES)+-LCM5 nle cal cd for T
Cgﬁ;ﬁgﬁ;éﬂ 023143. 54577 fou /%;143 LE 7

ar o
M1l €5 Lys-&q Ar@ Leu- ¢ /§Val N)é“l
10( ) Ar g- ,3<i odo- Tyr-NH2 N: N QO ool NH m Nrr

NY»NN»NNpNNIICIN H O I

NVN 0 oN Y NN ON N ~ NNN O\
Froc- Llnkr-BHAreln& Oﬁkg nTISDl) .rem o~

Exanpl ybjiedt "/&M:IT N
puriflc t | l}\’“ Bf § }\?/g J@Jj
yi el 1 0 15 rof pho owde
( ESy+ cws eo cal cd for C99H154I N33021 2269 44  found
: Pr: [ 0 . .

ﬁﬁ«? ?bo%g ygﬁéﬁh@ﬁ%ﬁﬂﬂgféﬁasﬁlg ﬁﬂ%séheEnstry\?éll anﬁﬁgphg\d Bl(éystem 433A
%Qlt}(ehib&) Ahg syndhdsizei whts ipkraiide dfor HFublé\b@;ﬁhg QGhg Bﬁe(ﬁlodules

"NONNNNOI'ILNNHONpPNNFENYOOO
depqcnj)qd ipjExample@. 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 polypropylene 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 60mL/min,and
detection 220/280 nm. The fractions were collected and were checked by analytical HPLC.
Fractions containing pure product were combined and lyophilized to yield 151 mg (15%) of
a white amorphous powder. (ES)+-LCMS m/e calculated (“calcd”) for C;50H279Ns530s4
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,
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Li nker-BHA resin (450 ng, 0.25 mml) from Exanple 1

wor®786Espect ed to solid phase synthesis and PCT/EP2006/068924

purification by follow ng procegdure in Exanple 3 to
ield 28ng (5% of white anorphous powder. (ES) +- LCIVS

cal cd for CO99HIS53F2N38021 179 5 found 250
Ik, MWPLE 9 V\@ /&)6 EP2 /068
FﬁigaNa

Ar

H1le- A{rgo H| Ty’r ea)a(al

(NVB) Arg- 2,6 'di F- Tir - NHZ ~oNOFOO y||-Hb
HIT O™~ vNe_ Ol\V;tp "N"N"NN~NN\/ %[NNNE\
OOOXNOHOOC) I NNp ONN N NN

E&g%p%lgké%k@ﬁ\aAﬁgﬁﬁj ecte ((ﬁ%og%%bcfp 'ﬁixwe)ls\%st Jsecwd to solid

plnde pyithdsiscal iparifidyioh ol feliwige heqgeadue ih Exmbxplsl © y&ld 48 mg
yield 49.3 ng (999 of white anorphous powder.
(9535 qiw@@mﬁrehwlp@wd% KEﬁﬁgmmmmlfOQ&%ﬁls§330m 2131.53
hﬁ?%%}g(&)} 50. 10 EXAMPLE 10 Preparation of
yS-'Pga- Ar g- Hi s- Tyr - Leu- Asn- Leu-Val - Thr- Arg-d n-
(NMe)Arg- 2,6 di Me-Tyr-NHZ N=~ NO O p

EXAMPLE 5
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH,

frﬁ mr ¢J¢J¢J¥ wgwg

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
by following the procedure in Example 3 to yield 32 mg (6%) of white amorphous powder.
(ES)+-LCMS m/e calcd for CogH55N330,; 2143.56 found 2143.50

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

ﬁ(ib @\}) YNJ J¢ A ¢ JH# u&IN A ENL 51
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HONII O ONNNNNNNNPNI}IIOAO~N V N=OI1%
P\l Np NV_NNNOOON'YNNONN N~ N

wWNoorA658D8 NN Fnoc- Li nker-BHA resin (450 ng, OPCBEP2I006/)68924

fromExanple 1 was subjected t3g3 solid 15 phase
synthesis and purification by follow ng procedure in
Exanple 3 to yield 13.5 ng (3% of white anorphous
povvder (ES)+ LCMS mfe cal cd for CLO1HL59N33021

b Py B 23T g 2D SN 8 e P e o st
t "

%My?)s t%eslsta[}{ﬁ gﬂﬂﬁ&l(zlltlﬁ Iﬂ/%KlN VNE% ﬁ%ﬁ%\gﬁl %%ﬁl@% 3%5@6%% 5 mg (7%)
&F white Mn@rphcms(j)c@zdef. ENHNLCHS~mN BidcdNFONCYEH 155N33021 2143.5477
2007/9 5808 PCT/ EP2006/ 068924 -40 Fnoc- Linker-BHA
fovad g % nmg, 0.25 mmol) from Exanple 1 was subjected
to solid phase synthesis and purification by
foll owi ng procedure in Exanple 3 to yield 72 ng (13%
BXAMPLE Bnor phous powder. (ES)+-LCMB mie calcd for

C1O00H157N33021 2157.57 5 found 2157.58. EXAMPLE 12
Brepasatian o n (gf H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-

m’@é‘ffk% Qi S- Tyr-Leu Asn- Leu- Val - Thr- Arg- @ n-
- N

fr% @MNM:Jmm Wi rEI

I Q, T

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 41 mg (7%)
of white amorphous powder. (ES)+-LCMS m/e caled for C99HI154IN33021 2269.44
found 2269.20.

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

ﬁfdkw(ikﬁ( ¢Jw¢% uLEr 51

1 Y

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 28mg (5%) of
white amorphous powder. (ES)+-LCMS m/e calcd for C99H153F2N33021 2179.52 found
2179.46.

EXAMPLE 9
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OH NNOONOPpPOOON-~NJILNNNNNN NNuN"
"\/ANO'Il OOYNOHOOO NNN\VI OlO ~NN
wdooiioessd8 NI 1) N N'J"N Fnoc- Li nker-BHA resin (BSDEPDN6/068924

0.25 mol) from Exanple 1 was 3ubjected to solid

hase nt hesi,s an i figat
re&@b: o 45 amp M L5 PR PR b e At ensVal- Thr- Arg: Gin-
'ﬁthQ%QBQUT ANmMler . (ES)+ LCMS me cal cd for
N33020 2 27.55 found 2127.53. 15 EXAMPLE 13

par ation of
ys Pga- Ar g- H| S- NLe n L VaI -HT(hr GI n-
4 a no

}uOII~ \H oHao

I\ULNN N o\rfl
/3~ N N NI~ N NI 20 Frmc° L7 nker-BHA reS| (450N
ng, 0.25 mml) from i nple 1 was subjectedtoN I|d

E&g%g&fﬁ( gﬁ%ﬁ%%?‘@eg&%;bést&l@ggl Q‘_mg%l mqeog)()w%sf subjected to solid
st € H@%[smﬁglfﬁrlﬁ%ﬁrby f&]Ee%)nﬁ% ?Q\é@dﬂ%% ERLH Wﬁd e B yield 49.3 mg (9%)

9H1 6N34020 2142.56 “found 2142.55
o0 ®hite 658U Bh RS TIERROOGIDGIIMS mA] cal@&XANMPCEOH U53F2N33021 2179.53

found 2179.50.

EXAMPLE 10
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 2,6 di Me-Tyr-NH,

i - N A

A 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 yield 13.5 mg (3%)
of white amorphous powder. (ES)+-LCMS m/e calcd for CI01H159N33021 2171.60
found 2171.40.

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

ﬂ/NiLNO%/YN\)L/Q:\)L/é:Jﬁ:\)L ULE( ij



Preparation of
H 1l e-Lys-Pga- Arg-Hi s-Tyr-Leu- Asn- Leu- Val - Thr - Arg- @ n-
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QN NHO"NO0O'Y~ N'NNAMNNOO=NONYN/I
NHNJO/I 0O Il "Il NNOONNN-~NNI"NNNS5
Froc- Linker-BHA resin (450 ng, 0.25 mml) from

ExoaPLikdr-BAR s eshedgt 0.250hind]) BhASEaspM NegisSsidi@ied to solid

purification by follow ng procedure in Exanple 3 to
phase dyr@Besrspand Py ificasfonityi fo Boeimg rpmmd@re Wetemple 3 to yield 72 mg (13%)

SRt G %dlfégé}+%§p§?‘[§%83 AR5 W ronfis7h3¥B91 215757

Huhlieisysg Pga- Arg- Hi s- Tyr - Leu- Asn- Leu- Val - Thr - Arg- @ n-
(NVe) Arg- 4- (CH2OH)-Phe-NH2 N\ NO O N/ OHOI N
HNNIT OILO 10ILpol” N/ /N "VN"VIII "N"V N

mwo 10x" OHOOOO N: ON" ONN NN
- Linker-BHA resin (450 ng, 0.25 mmol) from
was,esub 0
Dol catlon by el PSmRg i SR PERRAADLLERE - Arg-Cin-
(NMy) e PRE-NH, (499 of white anor phous powder.

(ES)+-LCMS me calcd for CLOOH1571N33021 2157.57
fQund o2157. 56. 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 85.3 mg
(16%) of white amorphous powder. (ES)+-LCMS m/e calcd for C99H155N33020 2127.55
found 2127.53.

EXAMPLE 13
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 4 amino-Phe-NH,

o et KPS Ay

N)\N

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 51.4 mg
(10%) of white amorphous powder. (ES)+-LCMS m/e calcd for C99H156N34020 2142.56
found 2142.55.
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EXAMPLE 16 20 Preparation of
H 1l e-Lys-Pga- Arg-Hi s-Tyr-Leu- Asn- Leu- Val - Thr - Arg- @ n-

w@ mm@ssgs 4- trifluoro nmethyl-Phe-NH2 H N\ N BCTFEP2000068924

\' NHI "=N" 0O0IxO 1Ay O00 ~-NYNY)L "VN"
ﬁxg@,ﬁm{\H\lNJt,NI\Ij~'AN/NJOOONOOOO
NN N'"~NN'~ NN~ NW 2007/065808
QEREGPE/ 0657924 H-Ae Liy§Wepa-Add1HE- TR el £8nOL - YA1-Thr-Arg-Gln-
5 mol) from Exanple 1 was subjected to solid

ngrgyﬁtlﬁdﬁlesNHmd purification by follow ng
procedure in Exanple 3 to yield 81 ng (15% of V\,hite

£ rphous powder. (ES)+-+eCM5 me cal ¢d for
3 HJJBAV%I\BBOZO 2195, 54~ f@u 239
PF épaz ati N A A

H 1 eﬁ%s-?@t&r HiEs - Ty’r rq\[ruea )alal GI n-"

( NMe) Ar 3Fl dor o- Phé- NH2 [§|Oo ONNOF OO O

OO0 uOY-NN HON;L\INNyINN-NNNNl/NN)\zkyN)\

OHOOO/ JOOO
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 35 mg (7%)
of white amorphous powder. (ES)+-LCMS m/e calcd for CO99HI154FN33020 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- (CH20OH)-Phe-NH,

N\ .

00 et Pt ot
\©\o \g/“ A o 1 0 I o

NAN PN

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 24 mg (4%)

of white amorphous powder. (ES)+-LCMS m/e caled for C100H1571N33021 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- trifluoro methyl-Phe-NH,

#$L~©\*ww¢\*¢&¢%¥%gxg
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Li nker-BHA resin (450 ng, 0.25 mml) from Exanple 1
wor®786Espect ed to solid phase synthesis and PCT/EP2006/068924

purification by follow ng praaegd.ure in Exanpl e 3to

| e| d %@ﬁfgﬁ%r%{%ﬁ g@fofnolg égaam)r aglf 15xﬁas ?u(g)t]ﬁ%g:d to solid

55 hesknl MELEiohSyHb BHRN: &rédﬁ)lfemExa le 3 to 1eld 81 me (15%
Ieﬁﬁys qu)“i\r -Hi s- ‘F r-Leug n- Leu- Val - Tﬁ y 8 (15%)

QNW)tWr®®s 4305/,d,66 (Eéhf &M oo/PleelciHipr HIQOHNS@%NSBO% 2195.54
gH/l%&{\INI\V~OOIO OOLOOO\N I FONN-NNN
RARIRPREN N ILNNNN. OY '/ | O~NIT OO Q) OON

5 O 1l NOINNN-NN "NNNFnmc- Linker-BHA resin
(450 ng, 0.25 mml) from Exanple 1 was subjected to
EXIAMPLPOlIDhase synt hesis and purification by

E?e'da%%%” rorihous Holias Paae e iCl et sy Co-paf: Thr-Are:Gin

@ QPY@NHSO found 2217.48. EXAMPLE 19 25
repar t| on
H-HIIe Lys- Pga- Arg- Hi s- TyL - Leu- Asn Leu-Val - Thr - A[ g- G n-

( g 3,4- dichlorg Phe N 07/ 065808 i
/06 924 ﬁ@ MIM iy
Y

N N
N N NJ\N NJ\N
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 yield 84 mg (16%)
of white amorphous powder. (ES)+-LCMS m/e calcd for CO99HI154FN33020 2145.54

found 2145.53.

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

ﬁ(kaO\AYNJJ?JJ#JJ#%I(&E(&F

N7 °N N N N N
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
20  phase synthesis and purification by following procedure in Example 3 to yield 89 mg (16%)
of white amorphous powder. (ES)+-LCMS m/e calcd for CO99HI50FN33020 2217.50
found 2217.48.

EXAMPLE 19
25 Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- 3,4- dichloro-Phe-NH,
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"N NN Fnoc- Linker-BHA resin (450 ng, 0.25 mmol) from

weEzampbsod was subjected to solid phase synt hesT/EPBNE068924

purification by follow ng praocgdure in Exanple 3 to

yield 46 ng (8% of white anorphous powder. o
( ) +-LCM5 ml e cal cd fory=€99H153C12N33020 2196 44,5 c
;9%5 41. EXAWPLE P5e atol of o
{]- N

H-“Iole- ys~P g ¥
(NI\/E)RH WWL\N N@j J;l\H*NoI OWa- ¥
00 'ANIOLI™OIA AN\ T NN NN NSN NV N

N-NN ONHO0O/ NIJ11 OORNIXa \Il' NON N 18

N' NN NN-N Fnoc-" Linker-BHA resin (450 ng 0.25 "

rReL) Lﬁkmﬁmmhﬁ%@omg 5.128] @EbBTrdA BRhipk H?h\a&esubjected to solid
synthesis and purification by follow ng procedure in

BixaapyehSis andypueifidatiad bgfoflosgng mpcaduie i larmomihd tie yield 46 mg (8%)

er. (ES)+-L m al or, Cl 6
DO s amhrginta rovas /1S T UMM E5 BF Gpal oTORNRO20 2196.44
Huhhie1by 3t Pga- Arg- Hi s- Tyr - Leu- Asn- Leu- Val - Thr - Arg- G n-
(NMe)Arg- Trp-NH2 NN\ ONO\ N\ NHON NHNINO
ylO- 00 Oul 01 ONAMIf/NNNNNNNNNONNLNN
EXAMPLE 20
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-

(NMe)Arg- Cha-NH,

frdo o fatating it
el \Hb@f:/YJ A OJL Jk N\)L JL

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 49 mg (9%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C106H162N34021 2248.69
found 2248.71.

EXAMPLE 21
Preparation of H-lle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-
(NMe)Arg- Trp-NH,

ﬁr \bNO%/YULJ;:\)LJ#J@AI(\)LgJLg

I QT

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 57 mg (10%)
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/ N1 101 0/ I O "NOOONNONN NN N"AN
Nl"~ N 20 Fnoc- Linker-BHA resin (450 ng, 0.25 mmol)

wo eowmoesepl e 1 was subjected to solid phase BYITEPESé/e68924

and purlflcatlon by follow ng garocedure in Exanple 3

S HF SnttPnt o, SR BRRCMY R ef’?rc%gp‘ﬁﬁ%%??@%ﬂ 2281.68

fd@lhd@mﬁgliSW\BSOZl 2281.68 found 2281.67. EXAMPLE 22
5 Preparation of
H Il e-Lys- Pga- Arg- Hi s- Tyr - Leu- Asn-Leu-Val - Thr- Arg- @ n-
@W’ﬂ?&\%&w -NH2 NO- Nuu ONHONON\ O

IIII "NNNHNONLNOONN, NO-11
Plepirition O 0 ofN N f3. ilMLlys-Pg{a-Af\g Nnﬁh‘yNL’é’u Aéﬂ'—ﬂeu-m%r-Arg-Gln-
Li nker- BHA resin (450 ng, from Exanpl e

(éMep\rg; #cNeb-NI3; sol i d phase synt heS| s and
purification by follow ng procedure in Exanple 3 to

celd 45 ng (8% 10 of N’ﬂhlte am)rph us povvder N
(St C m e cal cd, f ou d
21%7. 591 &/Pn r\d& \QJFN

7.59
H | Ie%%/s- - Hes- Tyr ﬁ%ﬁ/teﬂ)@l hr-
15 (NMe 2“ Nal {NH2 N9 NQJ o
OOIOOINNNN\/‘ ﬁ\\IANII N N v\INE—N)\I\II\UOJ\
O/ 1 01l NOHOOD0O" NN 10l \1II

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 45 mg (8%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C103H157N33020 2177.61
found 2177.59.

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

#%LNO\*YNJQEJQ\J ErJL{'

Vool

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 43 mg (8%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C103H157N33020 2177.60
found 2177.58.

EXAMPLE 24
Preparation of H-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-Gln-Arg- C-a-
methyl Tyr- -NH,



IBNN N"/ JNN' NNKN Fmmc- Linker-BHA resin
(450 ng, 0.25 mmol) from Exanple 1 was subjected to

waedordessphase synthesis and purification by foP¢DRPIG6/068924

10

15

20

procedure in Exanple 3 to yiela4§43 ng (8% of white
ampr phous powder. (ES)+-LCMS nie calcd for
%BH@?I\BSOZO 2177.60 )29 f oupd 217 . 58. EXAI\/PL 24

; )‘\?n of .O%ﬁb l v g
HE Bl el i A Ty e véH= @uﬂ\
Ar EE\D W 065808H

9- - NH2 <20 :

PCT/ EP2 06/06§924 \45 NHN\II \Q
N-N'N" NNNNHp N)\?ONIIKN OONONO@\HO-
NOO Il NNOO ' IM™ \ANN N~ NNI NNNP—'m)c-N

Emb&elnBEABHRS ie3in( 450 my, 0Q52amotyofrgm fExamplx anpdsesubjected to solid
was subéﬁect ed to_solid phase synthesis_and

plase pyrehgsiscd Wflﬁ%ﬂtloa\ergﬂ%%% eERseduE in Exapple & tg yiekl 35.1 mg (7%)

{E‘g’@e Aombnilh Sdwler Q15 WIS HIRCPARNS ARMBREN33021 2143.55 found

51481%:3. 56. EXAMPLE 25 Preparation of
H Il e-Lys-Pqga- Arg- Hi s- Tyr-Leu- Asn-Tr p-Val - Thr- Arg-d n-
(NMe)Arg- Tyr-NH2 HN~ ONp ONHONNNDP O~IO{

MI\WPLTZQS N O NOOI N

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

vaO\Mr ¢J$\*1~Lg%$

)\N N;\N NAN

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. (ES)+-LCMS m/e caled for C104H154N34021
2216.60 found 2216.62.

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

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%)
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ONNN~-~-NNNVNNIANT I ° " NNJOONI OIIlI N
OHO -1 OO NNONN 10 NNNNN~ N Fnoc-

W eowR®e658BHA resin (450 ng, 0.25 mol) from Exap@li/EP106/068924

was subjected to solid phase _34,511 hesi s and

B SRR Y niOhe PSR PERES YL Rl (R aeRIA 333021 220150

{Oﬁ@tggpg@@ m e cal cd for C104H154N34021 2216. 60 found
2216.62. 15 EXAMPLE 26 Preparation of
H 1l e-N e-Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- G n-

gm%i‘%éyr-NHZH'*O O\ N\ HNi O/ NNuN- O
O|OO H=ONIN-NN-it N-itN~N NLN N~N
Prdjhratidh & R 'ﬂebl:yszﬁqé\'A Jﬁ’lN’[NrNJé:dJRQn TepWATIB-Rrg-GIn-

resin (450 ny, from Exanple 1 was subj ect ed
(NMepArgi2, 6fﬂ’ﬂa§BfrsNHf2heS| s and purification by
foll owi ng procedure in Exanple 3 to yield 84 ng (15%
WD 2007/ 065808 PCT/ EP2006/ 068924 -46 of white

hous powder. (ES)+-LCVM5 nfe cal cadfor

anor
Cl 153J\I33021 2201. 59 f d 2 01. 56 EXAI\/PLE 27 F o
_Ngjln [ T

IIoe sv : \klé e
mg F2 W\L ‘N h@@ NTrFE o/\ I

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

- (N'VE‘)

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 C106H154F2N34022 2099.49
found 2100.3

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

ff \pwg\xﬁ( g@?w%qw@ufj

N N 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%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C106HI56N34022 2258.64
found 2258.61

EXAMPLE 29
Preparation of Pentoyl-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg- Tyr-NH,
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\x " ul}l I/ N Il NHONNON-NNNN,/\YHONO
N Oe INN1II1 NNF OO/ I ONO~~HO=0O0N

wodbol/odd®8 O \1° NN NJI NNIi NNIi N FrocPCI/EP2006/068924

Li nker-BHA resin (450 ng, 0.2%7mmol) from Exanple 1
was subjected to solid 10 phase synthes

yleldN=4 Lﬁ% of V\/nlt

found 2100. 3 2 15 bprl {onofi_ "l b 5

Ac- 11 e-Lys- Pqga- Arg Hi s- Tyr- Leu g]iFfEVal-Thr){g GIR

- (NI\/E)Arg Tyr - NH2 N=\ d NIOxI NOONHO/ IO N)\

=~ "N=1Tpl O} I~1ud p1 NONNN"NN NN

RinAd Ninker-BHA €sfd M50 @g(I)NSMthl_) frorh Aixaxnplt J WasGuBjected to solid
1\ N N NLN N N NN Fnoc- Linker-BHA resin (450

phase syribasis and pwribsatiop by fellowing Presedetedy Exampls|3 tg mngéé mg (12%)

B A PR P s T LY S BRI CRERNEEN 22 230072

penwdeB00.6&S) +- LCVB nfe cal cd for CLO6HL56N34022
2258. 64 found 2258. 61 EXAMPLE 29 25 Preparation of
Pent oyl -1l e- Lys-Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar

ExANIPL ) A O Ty -

Preparation of Trimethylacetyl-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
GIn-(NMe)Arg- Tyr-NH,

ﬁng“j:d(”\ibg\xwugru%ﬁ;%gﬂﬁ&g*g

)\

N 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 6 mg (1%) of
white amorphous powder. (ES)+-LCMS m/e caled for C109H162F2N34022 2300.72
found 2300.68.

EXAMPLE 31
Preparation of Cyclohexylacetyl-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-(NMe)Arg- Tyr-NH,

H - — o
frvkq \)L¢ ¢J$\A a0

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 15 mg (3%)
of white amorphous powder. (ES)+-LCMS m/e calcd for C112H166N34022 2340.79
found 2340.81.
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WD 2007/ 065808 PCT/ EP2006/ 068924 -47 N\ 0 Il NNO
NNV NONVNHONONOO N NNON //~~x~l N=

wo-biN7063808 101 O O N "x " p O O Il I I I N\PIEP20E/068924

\N~IN NL.N N N N'~" N Fnoc-4g.i nker-BHA resin (450

ng, 0.25 mmol) from Exanple 1 was subjected to solid

phase synthesis and purification by foll ow ng

BEXOMPEe3ad n Exanple 3 to yield 67 ng (12% of white

anor phous powder. (ES)+-LCMS nie calcd for

BreparatéanNg 462 2B agopl-le- Lys-Poaches- BEo By 6:8.cu AsavPLE Vab Thr-Arg-Gln-

r atjon
%ﬁpﬁ’g{rﬁyl YA -1 | e- Lys- Pga- Ar g- Hi s- Tyr-Leu Asn- Tr p- Va

| - Thr - Arg A n- (NVe) Arg- Tyr-NH2 "I | ~N H

O N o -N' NO N ylO- i\hNN N~ N}I oeN .
(;rm 101 = ON O

1 \@[w&yuw M@L J&
mml) fro s&bj éd §0Hd

synthesis and purifi cat| Qn by ol ow ng procedu e |ni

Exanple 3 to yield 6 ng £1% of white amor phous_.
owder. (ES)+-LCMS nie calcd for ClO09H162F2N34022
E@gg I;Q]keff—B re3gotS8gme 1 8. 26 Pl Hragm 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 C111H158N34022 2320.71
found 2320.68.

EXAMPLE 33
Preparation of Adamantoyl-lIle-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
GIn-(NMe)Arg- Tyr-NH,

)\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 29 mg (5%)
of white amorphous powder. (ES)+-LCMS m/e calcd 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 pL.

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 i.d. PN:99367-906
Column Temperature 25°C
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Preparation of
Cycl ohexyl acetyl -11 e-Lys-Pga- Arg- Hi s- Tyr - Leu- Asn-Trp-V

W@bkooTh6580%Ar g- G Nn- ( NMe) Arg- Tyr-NH2 H/ \ O N =RCODER0D/068924

N‘Jl NNON NNOI\I\/NQ\QVNOHO\I}ONO\O

0./ 2o - 1T 1 11 N\N
Ng"‘%‘“ﬂ‘ O]IQO Frmc- L| nker - BHA resin
1 was subjected to

ﬁﬁ%eAgsﬁﬁmﬁégpgmamwg %. &4t i on by foll owing
Bn@&@d@réppwxmﬂwér@nmtes yield 15 ng (3% of white
Saoplp Poepsrponwd ApprokESitely OOMBESmigme al cd f or
Dl DeiN3d4e@ 4as340. 79 found 2340. 81. WO 2007/ 065808
PCT/ EP2006/ 068924 -48- EXAMPLE 32 Preparation of
Benzoyl - 11 e-Lys-Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar
ylo{qlﬁ h?(SRIIQBWlﬁ@t Cowitthz(HE:HP 1) O\ NN 6N HO~ ON

R Y A R U VA PR M R N AN P S Mt dition

|'| nkep %HA pe in (A'-'\(Qgrm 0. _5 rrerI \5 from I: n@aﬁf’amp
Was su@?ect edlto sol |§j nhas= synthesis and
purifiédation ky foll &i ng proceduresin Exanpl e Bjuiliprium
yield 23 ng (4% of white anorphous powder.

ES) +- I f 111H 4022 2320.71
1(/10%216 Plﬁase rgZiieentC onc(:igclon%r (R —HPL%%)S:N3 0 320

Time, minutes % Mobile Phase A | % Mobile Phase B Condition
0 85 15 Linear ramp
20 25 75
26 85 15 Equilibrium
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 lle((PEG-

30,000)CH,CH,CO)(¢)Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-
(NMe)Arg-Tyr-NH,

PN e AT
Frodp M\O\A B A I fiwﬁ “ # I
PN

o

i@*

where n=~675

and
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found 2320.68. 10 EXAMPLE 33 Preparation of
Adamant oyl -1 | e-Lys- Pga- Arg- Hi s- Tyr- Leu- Asn- Tr p- Val - Thr

WO 200g068b$- (NVe) Arg- Tyr-NH2 IxI NA O N N N PCTIEP2006/068924

NOO\N NOH}IIL T O /1 O5d~ OVNN-'NIINNN

NV NN NN ONOOO NNINO ON'NN "NN'k 15
Frmo+ L| nker-BHA resin (4%0 ng, 0.25 ) from

Exa was subjected to.soli pha Nsynmpe3|

purmfuc i'on by ff ol | pwir voLc ur € il Exa Ie g
yiel d th@@%f/ whi t nor ghous, vudeh\

(ES)+ L aI cd f r Cli 70@022@392 8 foun\q

20 ANALYTI C‘AL THOD FOR EXAMPLES 34- 397 AND 2\

41 The tést and control articles were anal yzed u%wng N

Be f ol I?%n ng reversed-phase HPLC/ UV procedure:
SIRAPI2r Affiance Waters 2690 Separation Modul e

InJ ection Volunme 10 L 25 InJ ect or Terrperature Anmbi ent

N

nnnnnn 200 Cal ant

ﬁélﬁﬁéa(l) \/ICXI ldEfb UUO Photoai odEe ﬁ}[suﬁy; Detect Ulf

.A.VCI Cll L || 4 waAw, ||||| NAJ] u | LI L L") | HQC
= 58 % 150 mm x4 @ﬁ%cqmemg)@m 008§

&Bffdﬂ?#cirem@i@t ure 25C WO 2007/ BbbgiigRetention time

FQLBEPPOFVIN68924 - 49- Fl ow RaAeerdgelOMatyaBhatke®a( 1000

psi) Mbile Phase A Water contalning 0.05% ITFA Mobile
Phase B Acetonitrile containing 0.05% TFA Run Tine

Appr oxi mately 30 mi nutes

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-succinimidyl 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 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
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 kDa 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 PEG modification sites. These

included, MALDI TOF MS, reversed phase HPLC, proteolytic digestion and N-terminal
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5 Sanple Preparation Approximtely 0.2-0.5 ng/m
Di | uent Dei oni zed water Mbil e Phase G adi ent

w@endiosiseh 1 (RP-HPLCLl): Tine, mnutes % Mobi | BCRPRP®E6/#68924

% Mobi |l e Phase B Condition Q95 5 Linear ranp 20 5

95 26.95 5 E b 10 . Mobi | Ph
SR ke eroh RC ah PR SRy B ° iy f the PEG
20aMabHed @3l 818 eheR - £RIN6 igtdupbf tféc;(%@né—ﬁl PdsRANRRABPhe $Eptafe.

75 26 85 15 Equilibri um 15 MPLE 34 Preparation of

m xture of

(( PEG 30, 000) CH2CH2CO) I | e- Lys- Pga- Ar g- Hi s- Tyr - Leu-

Asn- Trp-Val - Thr- Arg-d n- (NMe) Arg- Tyr-NH2 and 11 e( ( PEG
30, 000) CH2CH2CO) ( F-) Lys- Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Va
| -Thr-Arg-Gln- 20 (NMe)Arg-Tyr-NH2Z2 NHONO O OON
EXA(MRLECBSONN~N\NNNNNNN~NKONN 0-INOO

=0 ON OH NNON "
Rre_pagaytgmh,{g OB éﬁgﬁrcp@%ggbg.ﬂé’éfﬂm gr%‘éhﬁTyr'Le“'Asn'
Mep- WIS hrA Pe- O AVe)Arg-Tyr-NH, and Tle((PEG-40,000)CO)(¢)Lys-Pqa-Arg-

His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)Arg-Tyr-NH,

e Mmm%m w?

/A /A

Y LT

where n = ~900

and

#%bNﬁwNJ¢J¢J$A¥Jg g

I T

“o-f~o +[(
where n = ~900
Analytical Method Result
RP-HPLC1 — rxn mixture 60.4 % conversion
RP-HPLC1 - 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.
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WORomesd808 N N~ L N where n=--675 Anal yti cal M/RPZH06/068924

Result RP-HPLCL - rxn mxture $9.8 % conversion

- HPLCL - Lfied 10. 1. mn R
@én&vp&g%‘l&tgd %‘#‘é pép%giﬁ VS I?Bg‘l d %sn%g% R{AC@/ %rnﬁﬁn M%ypl%ﬁy, the desired
RRRY gggymea) pefadeERlt@l whh W86 nM'Nli@dTﬁélélu&ﬁq’Eﬂm YiRSpeptide was

in 50 MM Borate, pH 7.5 buffer. 500 ng 30 kDa
pECRited i ani Alpicop pbpfiitonion calt idng pU® sRaddW ¢utoffimembrane. It was

kt.a ieve a 2:1 PEG peptide
%Pg}afﬁtgﬁ\éﬁaoﬁe@ élﬁ‘ag"dt%tfﬂﬂlhe di ssol ved peptide. The
reaction mixture was agitated at roomtenperature

overni ght before it was 10 diluted 10-fold in 20 nM

Na@ofratet pdptideffBxempiertd war submgtbddyr amdysonasxyedandetored at -
t og aph SP- Sephar ose FE, Fj e [ n HPLC

S oh $i ehipgalaitn of mstisdr g MinREGEN T Pepice (RT=10.1

Mﬂnﬁl %ﬂt)ﬁ& 4%9@51; Bak RRs REREhiA& toWO@? g)&h@ﬁ:?g%réa 0% a graph

pepti de 'was el ute using a step gradi ent .

eppdsetingys, MAR® IdEQF 0éd0 k]D5 P[Eﬂ?ﬁ¥ﬁ¥€]9€;ﬁt1&é ecdhiglephs paformed to

eluted with 250 nM NaCl . The el uted PEG PYY-Iike

pIBIrMdRe eleculapieigRt rated in an Amicon ultrafiltration

cell using a 10 kDa MN cutoff nenbrane. It was then

diafiltered 10-fold once with PBS. Concentrated

BXAMEPEFRS6 Exanpl e 34 was submi tted for anal ysis,
assayed and stored at - 20 20C. ure 2 |s an HPL

*ﬁf@m@br@n(&Egm(}QOé@Hg@Hk@H lgage-pm-Arrg-Hls-Tyr-
f N j
A BIGH iiane fe  1

MALDI - TOF of 30 kDa PEG— PYY pepti de, whj
performeq to confirmthe nol ecul ar wei

combi natijon of nethods was u”/ d t det e 'N.ne? t he
modiyf iscat.ijo ites. oThe g;/a ? *ﬁg £ N
rever sed pha%a , I%OI gﬁst o%kandﬂs & I

N-term nal WO 2007/ 65@08\LPCT/ 006 068924 \L \L
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

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

yielded 94.1% of 30 kDa peptide.
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-51 sequencing (Edman). The results fromthese
anal yses showed that the ngjority of the PEG is

w@tdoaobssos t hr ough t he c-am no group of the |ysSPEIEEPI006/068924

position (R2) of the peptide.. 8§ EXAMPLE 35 Preparation

PlosR a8 8 Cptintisnys e e hi'gn WF padicnts fhopially, the desied
fHoRo- @ 15&841 PANYGpdPtiae €RNRY) v¥:1912 3 nMNINECRNThe eluted PEG-PY Y-like

Il e( G 40, 000) CO) (C) Lys- Pga- Ar g-

PfFISLdEWas cenceAsated ipanvAmicorultefgraion-qeNvein e d 0 kfra MW cutoff
W]PF%C NItNK?S%“T\TI1 dlaﬂteée‘gl é\jlf%ld RlﬁcedV{%lel%@N?@nﬁFWaiedl\Pe@“@ was
sdifeFor ARalf N, alNa I\W ANENtorvh §tr 90@ “FizH®& RAH HYT.C cl@oﬂﬂatogram of
/ O O\ N\"NH INL OylOO 0 OOIIlO\

purifted-30NKIN REGNPY XiNepidE (Ne. 4NNnN\/P1N1tM of BQYDaIpbptﬂDle@vN d}:termmed to
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Pt g erpdnisons A T o 30 kPR P aeptide that was
gé}fo‘}méﬂ?&&‘/rﬁfrﬁl' RO moRRutdPhiikne, purified 10.1 min

etention tine
EXAMPLE 37
Preparation of ((PEG-30,000)CH(CH;)CH,CO)lle-Nle-Pqa-Arg-His-Tyr-Leu-Asn-
Trp-Val-Thr-Arg-GIn-(NMe)Arg-Tyr-NH,

N N N;J\‘\N N)\N
where n=~675
Analytical Method Result
RP-HPLC1 — rxn mixture 93.4 % conversion
RP-HPLC1 - 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 dissolved 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 FF (Amersham). Figure
10 is an HPLC chromatogram of the reaction mixture. The reaction yielded 93.4% of 30

kDa peptide.

Mono-pegylated PYY peptide was eluted using a step NaCl gradient. Typically, the desired
mono-pegylated PYY peptide eluted with 250 mM NaCl. The eluted PEG-PYY-like
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MALDI - TOF M5 Average Mass = 41.9 kDa Twenty-five ng of
peptide from Exanpl e 25 was wei ghed out and di ssol ved

WO 2003063308 Borate, pH 8.0 buffer. 319 ng 40 kDeCT/EP2006/068924

PEG benzotri azol e carbonate wast wei ghed to achieve a

and added. to
Gortigt P oneihisd S FPAReh e SneDH T Bk 8 Jh3a MW cutort
Aghbaned Il as tAQMIihERRES 80-W1€8 oh&! with PRST Q,ro@lcéﬂtramspepude was
diluted 10-fold in 20 MM NaQAc, pH 4.5 buffer and

plbniiftecktor byalyst. penyeskardatyged eh26fat BgnapHyis omHPLC chromatogram

b FRLEDRER PG, PR 1 A3 af ot e HEBBR BRI detcrmined

o) P Rl Four VD ?&Q&é&@%&@ﬁm@%ﬁ%pﬂﬁm@ BR&4PYYIRptide that
Mono- pegyl at ed” PYY peptide was eluted using a step

NaQperfpradi émtonfiFyphe adollegplat eiglesi red nono- pegyl at ed
peptide eluted with 250 nM NaCl . The el uted

PEG PYY-I|i ke peptide was concentrated in an Am con
EM%MﬁLhtg@tl on cell using a 10 kDa MW cut of f

rane. It was then diafiltered 10-fold once with

PRParaticionafnt AatlRgPPER30,000)0CH,EXBO0)(€)135-Ps Arg-His-Tyr-Leu-Asn-
submtted for analysis, assayed and stored at - 20C
Erenlak Thri Arg G ipVH epbigohae-Dgham of purified 40 kDa

PEG PYY peptide (RT=10.1 mn). Purity of 40 kDa

pepti de was determned to be >90% And Figure 6 is a

graph, representing a MALDI - TOF of 40 PEG PYY
pepmfﬁhl ch was perforng m t he Ng® o
ofeo 0
((PEG3 %\a I- eI -'Refg @\)thﬁ'w\ N
r- Leu- Asln- Tr 4 3 GNNﬁaNArog/{yr- N-ol\Fﬁ\ o
o NIN-~~N-j NG %N °y N-, "kN N [-N

N_PLO N
'fl\j "l N N ~N 15_NON NON NON where n=- 675,1\ A
Anal ytical Method Result RP-HPLCL - rxn mixture 941 %
caaersePn RP-HPLCL - purified 10.4 min Retention

tinme

Analytical Method Result

RP-HPLC1 — rxn mixture 83.3 % conversion
RP-HPLC1 - 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
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.

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 M5 Average Mass = 34.2 kDa 20 Thirteen ng of
peptide from Exanpl e 26 was wei ghed out and di ssol ved

w0 2003063308 Borate, pH 8.0 buffer. 624 ng 30 kDeCT/EP2006/068924

PEG- succi ni m dyl succi nam de ws. wei ghed to achi eve a

4:1 PE no t| o nd ad

ety PR Re MOk e TR EREh M Cugft pagmpgane. 10was
Ben dRGINE TDEPRLIHCE widrPES. h before it was dil uted

10-fold in 20 mM NaOAc, pH 4.5 buffer and purified by

cati on exchange chromat ography on SP- Sepharose FF 25

Anmer sh . Fi 7 HP C. t f
T AR heptds td Foale e B Ea ek sl g stored at -
ki Rl fei am;&@zmgaﬁ&@&n?gﬁﬁﬁ%@@@/m Py B3eptide (RT=9:
Mbno- pegyl at ed PYY peptidé was el uted using a step
Na@l Pgrla,dcpfe?lﬁ)tkDanq@ltldalwlay dett:hmndbtﬂ reeeD 5 %0 A0d Peyyd & ®ch graph

etssBve %dMé\eLDS[ f)‘SF S BR S REEN Bipt wich fopesgmed to

%&fﬁfﬁfthé Bﬂv@chl‘&f‘w‘égh{ using a 10 kDa MWV cut of f

nbrane. It was then diafiltered 10-fold once with
PBS. Concentrated peptide was 5 submtted for
anal ysi s, assayed and stored at -20C. Figure 8 is an
togramof purified 30 kDa PEG PYY peptide

bl S Peetplod BLETRNIR QIR RO R g are i
PSR A pePip-val umaIAﬁgesln-geM@mr@Evyltmgonf irmthe

nol ecul ar wei ght. 10 EXAMPLE 37 Preparation of
((PECj\tZO 000) CH( CH3) CH2CO) | | e NI e- an- H s-Tyr- Leu-

Asn- al - Thr - Ar g- Gln- Tyr- HO N
N&l w~--~ootoN O~ ’ NOJ;G(
N NN (S N“ NIT-% 0%

NONNN' =eren 675\rr15/'\ °
\O+\zo~]?/~N9\J’ )N\ j\
where n=~675

Analytical Method Result

RP-HPLC1 — rxn mixture 81.4 % conversion

RP-HPLC1 - purified 9.5 min Retention time
MALDI-TOF MS Average Mass = 33.6 kDa

One hundred 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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Anal ytical Method Result RP-HPLCL - rxn mxture 93.4 %
conversion RP-HPLCL - purified 10.5 mn Retention

wao 2ove/o638¥d DI - TOF MS Aver age Mass = 34.6 kDa 1.PGI/RP200§/068924

pepti de from Exanpl e 26 was wejghed out and di ssol ved

Pl RN Greo B st Bl biFE n G R PEMERs i mermprapee. e was

REGdiafireRt 1dgoré widtpEs.and added to the di ssol ved
pepti de. The reaction m xture was agitated at room

tenperature for 2 h before it was diluted 10-fold in

CReftairaeerp i Spmplny SembeuBIpb uENep i aAd sred at -

@UF%urelﬁ is9n @IPLI'dPélﬁ;oﬁleo%Fﬁﬁ Qﬂgﬁmeﬁf?)otﬂm IBE@Q?{Y‘P Beptlde (RT=9.5
m xture. The reaction yielded 4% of 30 25

papt Pdety dBtd<preppptide acs Btyrmiegdt iode »#$0.e Aud @cguusl&g aggraph

orenagy S e oL PR Reisp b ngrie o8 henareformed to

J&ﬁﬁrﬁ'tﬁé &1Ll Fignd.| ke WO 2007/ 065808
PCT/ EP2006/ 068924~ -54 peptide was concentrated in an

Ami con ultrafiltration cell using a 10 kDa MW cut of f
menbrane. It was then diafiltered 10-fold once with
BEQMBL At r at ed pepti de was submtted for analysis,

nd gt on F
Pﬁwggolgr amf ofﬁ%g%cfp? Lé,g(f’%; A%H&E@f’%upeﬁ J&pv(q fJhg-Arg-Gln-
(VMp)ABUTyr-WHef 30 kDa peptide was determined 5 to be
>90% And Figure 12 represents a MALDI - TOF of 30 kDa
PEG PYY peptide that was perforned to confirmthe
nol ecul ar wei ght. EXAMPLE 38 Preparation of
Ac- 1| e( PEG 30, O00) CHZCHZCO( c) Lys- Pga- Arg- Hi s- Tyr- Leu- A
sn- 10 Trp-Val -Thr-Arg-G@ n-(NMe) Arg-TyrgFNHZ N=\ O N

HQ/IONpIO \‘QI}II~ QEJINO 0
FAVREERL R
UL* \L \L

55.0 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 couplings 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 Pqa, 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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O N'"LI N NN N1:1L1 N where n=--675 15 Anal yti cal
Met hod Result RP-HPLC1 - rxn mxture 83.3 % conversi on

WORRBRHBEBIS - purified 9.5 mn Retention tinme MUDEPIHW 068924

M5 Average Mass = 34.6 kDa Onesshundred ng of peptide

fro | e 28.was i ghed out d dissalved. in 50 :
b MBI TR GPyBE RO SRty TG PREARHEE Myl . e resin
paoRAiRAI4CK INH (fPVsIGhesed from 20 Nektar) was

wei ghed to achieve a 1.5:1 PEG peptide nolar ratio

and added to the dissol ved peptide. The reaction

Blpttar el Do QRS (ftenc e bORT-HOTRT B i REcREe farg-om: 18.5¢
MdcceArg?Ple—@H:i Zfd(%j Mocoﬁﬁrk@ﬂ)—@fﬁhm% Fofdel PAROAIT @BRYFmoc-Trp-
Figure 13 is an

on SP- Sepharose FF. LC chr omat ogr am
OH: t136). raat Asri TrtprOH:ur8e) ¢Theocdaot@ldnl Iy( ¢) Hedc83r@Bus)-OH 14.0g,

Brae 2t 05 RGP o2 S o PRRe SR oHE 0% & dafrg Por il 154 e, e
%g%hgadﬂmn%mh@_gg gqui de eluted with 250 M
. 'The el Uted PEG PYY-l1Ke peptide was WO

2007/ 065808 PCT/ EP2006/ 068924 -55 concentrated in an
Amicon ultrafiltration cell Da MW cut o

using a 10 k ff .
RESrBRBHE. op WRSWAYRErD o BMITtbreG O B SnbEQH pd dried under
pent o
fiapion, (G ERAL 174 36 RL0T 8] FEREn S ghEmnl X023 barches for
TBAafeaki}eC chr omat ogram of purified 30 kDa PEG PYY
peptide (RT=9.5 mn). Purity of 30 kDa peptide was
determ ned to be >95% And Figure 15 is a graph

We : I £ P ; J :
PSSP AR I 8 BB PR B . o0 ot
PO, SIXAVBLAL . 32 0Pa@PRO@IMILOTFAS for 6 hours (6:30 AM to 13:30 PM), followed by

Ac- 11| e((PEG 30, 000) CHZCHZNHCOCHZCHZCO) ( c) Lys- Pga- Ar g- H o

prgcipitgion ig 2 A\Ereokt 278D Er}p- Ahg pcipitaianegsaodleatyd bxrentrifugation in
é X 'S_b I\nllzﬂ p(g?ypropylene centrifuge tubes and washed 3 X cold Et,0O. 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 Shimadzu 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/H2QO, buffer B: 0.1%
TFA/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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n=-675 15 Analytical Method Resgult RP-HPLCL - rxn

1 X e8140/ n ion  RP- HPL purified 9 'n
SsPhot Fe o1 b O PO xS baspRdinat 55 s@igdfPole and was
o)ilﬁfdﬂa'ldﬁdsﬂw%f (PSRLLARIY M ds@mdy €1 2 vasiawengheds 85, found

out and ssolved in 50 MM 20 Borate, pH 8.0 buffer.
2438.8¢ 30 kDa PEG succi ni mi dyl succi nani de was wei ghed
to achieve a 3:1 PEG peptide nolar ratio and added
to the dissolved peptide. The reaction m xture was
RYANIPEG 4t room tenperature overnight before it was
diluted 10-fold in 20 MM NaQAc, pH 4.5 buffer and
Prepatatich of/ 1l @PEG0:0000E€ HGEHGNHOEBCHCRR 6Y) () Lys-Pqa-Arg-His-Tyr-
SP- Sepharose. FF. Figure 16 is an HPLC chromat ogram of
Chie Acbaben S Rhicvee il e RSP o) dod 25 8. 406 of
30 kDa peptide. Mno-pegyl ated PYY pepti
using a ¢ p NaCl gradient. Typically, t

g})ﬂ?egeg jjjeptl de elﬁmmﬁ\n ot Kq 50

was el ut ed
desi red,

NNa%,@ The) | J:E)“D

PCT/ EP2006/ 06 24 @6 oconfeﬁ 8 NaYahAAm” @on\L \L
ut l‘fig cel | usingwa 10 MV cut of f
nentdr aneln lo s then diaftered 10-fol d once WH*&h N*N

PBS. Concentrated peptide of Exanple 39 was submtted
for anal ? assayed and stored at 5 20C. Figure 17
is an HAITC® ﬁrormtogram of purified 30 kDa PEG PYY
pepti de (RT 9.5 mnmn). Purity of 30 kDa peptide was

rlr\i-r\rm nad t A |nr\ 070/ I\nrl Eu ura 19 |o a nranh

Mytcabethod o v D - ToE of a0 BEWIPEG PYY pept i de
RRIEPLGRAs performed to confir[i18f% ceovesiah apreteitgthPEG-peptide
10 EXAMPLE 40 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 g 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 mixture. 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 §9.5%.

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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Preparation of
Froc- 11 e-Lys-Pga- Arg-Hi s-Tyr-Leu- Asn-Trp-Val - Thr-Arg-G

WO 200706889 Arg-Tyr-NH2 H - N2\ N O : OO\ N \PM/EP1006/068924
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{reHusiRasRd 10101 MNoaFRAPHYIC. cat # 408/ 452-5055) was
subj ected to solid phase peptide synthesis and

purification by the follow ng procedure: Fnoc

B BB B & DRt SRRl b g SRt TG Fhaure 21 35
A HPQ@R!h%rﬁﬁBgﬁﬁl Wrifed30 QDIFECIPYYY ROHIPIRPLIIMERi). Purity of

DMF at approximtely 10 g ( adjusted as voI ume
P& pDh geptrdesivay derrmerd s ))e >% ferAnddépuret?2as a graph h@resentmg a

%ﬂﬁ@& eq}lléﬁ é\%sqﬁ{ﬁi)%ﬁ Réptéﬁnggipﬁ é‘/%éé%fgrgl}e?é th Cg@tllrpkﬁp molecular

(icRp €qv). After coupling 25 the resin solution was
r%pl ed -.25 mM washed wth CH2Cl2 and checked vi a
ninhydrin for conpletion. After coupling to NMe-Arg
and Pga the resin was washed with CH2Cl12 and checked
s of 2% Chlorinal in DVMAc and 3 drops 2%

f%h?,},(iﬁ&yg 40 DMAC  (with no change in the yellow

Ion |n dative of no secondary am ne and blue to
HIEKGK% txdla dablynehinsfatted evithfthé Gaeoeimttmea(plging)d the hygromycin-B

cougml ngs were judged to be inconplete DI EA WO
05508V Ty thep towersgopith thedmmag N eegenter G418 antibiotic

ge%%:%f){é tngoﬁ(%%ke rséeigﬁt%ﬂ% Bgtjﬂmggrﬁ)%‘gr £[10§( é%/l@ﬁ(l gé[‘l&lb%{lal c %Q were

Emﬁ:dmr ﬂletréspQr&e t3 Y00 TheBensheAr @(IMHIREKD$/hIRPYOR) were
Fnoc-@ n(Trt)-O4 18.5 5 . Fnoc- Arg(Pbf)-OH: 20.0g.
Freedrin MEM mepiun gipplgmepted ovithial 0% talb@V@g serppp &0 Tepl

I Bty ARG Ty . PR e fnana 250

o -G 8 ( Rk vk BEEsté w m@'ﬂ@r@m amd ébLﬁltedde{g ViaCount
ys(Boc) OH 14.1g, Fnoc-11e- 11.0 g.
reagent. The cell suspension volume was adjusted to 4. 8><105 cells /ml with complete

growth media. Aliquots of 25 nl 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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10 The peptide resin was washed 3 X DMF, 3 X CH2C12
and 3 X MeOH and dri ed under suction to obtain 115.38

wW@2@epsisoe resin. The resin was split into 6 XPAPERHY6/068924

batches for TFA cl eavage. 19.¢0p g of pepti de resin
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flasc@8nEIwgy. coﬁﬁnﬂmlﬁmmtoweﬂwbaﬁérecdurdg Jpd pftedenmpesaddition for a

f d d . hi .
CHLGEE S0 TR G O SYSLEm DL S0 rescper dpesch vel
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of crude was purified in 36 preps. Each t
hmdammumleh,wéls dsgd of a eero desehiepvildefondls dhtsfomvbd well. dfhe
m ni rum anount of water and 25 acetonitrile_ and was
[epREELYCIePXBres s Perscaidee At MR ITR PSS O GBRepafiys control
started at 20% B buffer, 20%-70% B over 70 m nutes,
(buffer A 0.1% TFA/H2O buffer B: 0.1% TFA/ CH3CN) at
BEXAMPLE4%® of 50 ml/nin. W detection was nade at
220/ 280 nm The fractions containing the products
Gaelic AMPRAASIAYd and purity was judged on Shimadzu LG

% is e§gr?1h%t {hg ?(%‘6) m%?é ﬁ‘{ﬂe&@k lrl%evrvg rﬁ%et%re %‘?6%&?&?&'3%@&% CA%JIg—Screen

gitadigpied B2 ?t@m%Cdeﬂle@) %Iﬁkcﬁlblt(tfaﬂﬁooﬁem@al% 344270) cells:
TFA/ H20, buf?, 1% TFA/ CI_B]\C/:JQDInL’Z Fracti onsééud ged
HEKBQ%NWQ&]cq@@,ml@tylgvmd@rpbal\éﬂ Wipopiteneli reé (Gtbgo Cat

FERan T SRR 28 B GG DN 2 PIB IR e
P&ﬁéﬂuﬂ@re}ét&ﬁﬁu&(‘ﬁ@é’e&ﬂf #P91£)-PEDL S(ﬂﬁm%/lﬁ-(ﬁf’/ﬁ%-((}%ﬁéticw Gibco Cat.
of the final ‘product was WD 2007/ 06580

$CTREP2B06/ 068924 -58 checked agai n by anal yti cal
HPLC on a reversed phase colum as stated above and
was approximtely 95- 99% (ES)+-LCM5S mle calcd for

ﬁtl@b@ﬁﬁﬂdwé’eﬂg 438 SiRred bPH Bhsitd 6880 RAIIWERKMNPEE- Gl plate using

Preparation of

Mudt{-0FpCa §en &0 @p CHE Gt SHEOEHRGBZIEDp  exnighs atRya>(Ar ‘Ghd-hext day, cells
Tyr- Leu-Asn-Trp-_Val - Thr- Ar(? A n-(NMe) Arg-Tyr-NHZ O N
ma]\rqaphegy75l—85 % confluence were used in the experlment he ' media and reagents
were warmed to room temperature. Before the dilutions were prepared, the stock solution
of Y2-receptor ligands and controls in dimethyl 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 uM,

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-
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R0 RO RTR BTt 005 208 FuaBogamiR 42)and
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et Ahare illbstygged intTrable Idbedéwi t ered 10-fold once with
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be >95% And Figure 22 is a graph representing a

MALDI - TOF of 30 kDa PEG PYY peptide, which was
perfornmed to confirmthe nol ecul ar
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10 tenperature. The signal in each well was neasured

(1 sec/well) using a Lum noneter (VICTOR-V). The
wa@eopoessds of the present invention exhibited Bel/ERl0b&/@68924

Neur opepti de-2 receptor activg4y in vitro, as

gdenonstrated—n—the—catcrumfitux—assay (Fi-PR(r)7;
Exanpl ¢ BéAyoydK-Pdfa- cycl i c Al\/l]>037§say Q.&xanmp>80aB) |. >5000 | >5000

Sunmmar RQ{Y];NWV?T]RQ'(NIO resulits, EC50 for |[Exanplles 3
to 39 yare illustrated in Table 1|bel ow| WO
2007/ 06 '-38() P(‘T/ EP2006/ 068924 -62-| Tablel1 Exa

, R Y4R Y5R 0 [EC§0 Ef5 B o0
nﬁ/ﬁje?cm d¥ l\f?ﬁ;@ PC| R AN BL1 PP TER G BR| 5000

3 | KPEA 12 0/033 63 3238 265
ASLRHYLIQU (3- 36) 4 | K{Pga- RHYLNLVTRQRY 0. [28
0, 047 %7 >5000 18875 IK-Pqa- RAYLNLVIRQUN: 2. 3 (0. 42
35000 >506G >HHHY SRAHKERY| 671K  Fgs RHYI REURRQRRV00 | >5000
3.32 1|REBOBWYERQON=>5000 et hyl )|R(m)Y|7
| K- Pga) RAMRITRQ(N- 1. 15 0. 31 173 >5000 35000

et bl DA 1 \\/ Q 11/ Do DN/ N \ /T DY IN o140 [nfa¥a¥al
metirtyl No~T )T O TITFya NNiITed VITNA [TV V. LY U OU JUUU

35000 >3PRG40,060 hy BYR)3KSPqi- |BYY 9 | 14.7 | >5000 | >5000 |>5000
| K- Pga mmuwﬁmg@mo 11 0.19 303 [>5000 #5000
met hyl ) R{2sfrei F) Y 10 | K- Pga- RHYLNLVTRQ(N- 0. 28 0. 67
762 >5 oo >5ooo methyl )R(2-6 di M) Y 11

5 E’??' %ﬁ‘ I§EfoR. 555355 CERO0 TSR Lossong, [>s000
Pnethyl)R )

>5000 3

37 (PEG30,000)-beta-SBA-INle- | 239 224 >5000 | >5000 |>5000
Pqa-RHYLNWVTRQ(N-
methyl)RY

38 Ac-lle-Lys(PEG30,000 SPA)- | 549 24.4 >5000 | >5000 |>5000
Pqa-RHYLNWVTRQ(N-
methyl)RY

39 Ac-lle-Lys(PEG30,000 SSA)- | 1078 20.7 >5000 | >5000 |>5000
Pqa-RHYLNWVTRQ(N-
methyl)RY

41 IK(PEG30,000 SSA)-Pqa- | 13.5 9.8 >5000 | >5000 |>5000
RHYLNWVTRQ(N-
methyl)RY

EXAMPLE 44

Chronic DIO rat studies

Male Sprague Dawley rats (7 weeks old) were obtained from Charles River Laboratories
{UUSA} and housed in a temperature and hunudity controlled environment witha 12 h

hght: 12 b dark cycle. The rats were given ad [ibingn access to a high {at chow diet (HFy,
60% of dietary keal as fat, Research Dhets D12492) and water throughout the study.
Folowing 7 weeks on the HFD, rats were sorted by body weight and caged singly. The rats

were dosed prior to onset of dark cycle with vehicle {s.c.} or compound of Exampie 41 {1,



10

15

20

25

30

13 | K- Pga- RHYLNLVTRQ(N- 11.4 0.31 >5000 >5000 >5000
met hyl ) R(4- NH2) Phe 14 | K- Pga- RHYLNLVTRQ(N- 0. 45 0. 96

WO 2006588000 2259 et hyl) R( 4- F) Phe 15 PCT/EP2006/068924

| K- Pga- RHYLNLVTR(XN— 0. 46 0. 45%55000 >5000 >5000

h¥§é§g¥§q— Ctlé on P ?‘ VF& g‘a‘é&% gﬁgl'!isy\Gngé\l-atswmupi }?Od‘« weight

{x%\ R@ardBl’ﬂYthaWﬁ@éMed%ﬁ%mO’j% >5000 >5000 >5000
met hyl ) R(3- F) Phe WO 20077065808 PCT/ EP2006/ 068924 - 63

18 | K- Pga- RHYLNLVTRQ(N- 11.9 2.5 >5000 >5000 >5000
éJi 2 3.4,5,6-Penta F)Phe 19
’P%f :F?HYLNLVTRQN- 4.03 1.47 >5000 >5000 >5000
E@tila% %B(xﬁ afk Gk GehPhe %gm dI@rP ﬂas BB&Y‘J- "%YTF{%}'}% alda B 28f the data was
.5 >5000 >5000 352 nethyl)
wmaq ax R oY R AN OV, A4 54! MM @&)H&ﬁkﬁﬁuﬁgﬁ@ﬁ@o #6000ine where

met hyl ) RW 22 | K- Pga- RHYLNLVTRQ(N- 2,73 1.14 >5000
ﬁs@ewd 7v$ﬂﬂﬂ%tﬁ@%yﬁ@%fWﬁ#ﬂiﬁﬂwwnpa&bhHWLMﬂ%ﬁ@ﬁf%ﬁGﬂmp%

?)I)g%kqlé-bh NE %’I@%gg Q aaéﬁﬁ%» %;_@Q’Jé% gi(ﬁ) . Oéﬁtéi_a]%l_y s ;/ Fvas carried

2o dri&yB@@ﬁquﬁYLMﬁ[R@;f@h@a&m@mZS 298 >5000 >5000

met hyl )RY 26 I Nl e-Pga- 8.1 0.108 >5000 >5000 >5000
RHYLNWTRQ(N met hyl )RY 27 Ac-1K-Pga- 1.44 0.07 >5000
?\’ew IO 5812

N
Chrounic admunistration of the compound of Example 41 (5 and 10 mg/kg, qd48 hr, s.cp i
nrale DIO rats induced a significant decrease in body weight gain versus vehicle-treated

animals following a 3-week treatment period (Figure 23).

Acute d5/db mouse studies

Female db/dhb mice (Cﬁ?BL/KSJ--L{?{)ﬁ’/ﬂ;, Jackson Laboratories, USA) were at 6 weeks of
age when recetved. The mice were housed in a temperature and humdity controlled
environment with a 12 b Hght:12 h dark cycle, and given access to food (Purina rodent chow
5008 and water ad Gbivum. The muce (12-weeks old) 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 control and drug-treated groups. The mice
were administered vehicle (s.c.) or the coropound of Example 41 (0.3, T and 10 mgfkg, s.c)
28 hr prior to the oral glucose tolerance test (N = 10 mice/group). Blood samples were
collected from tail clips folowing a 6 hr fast, for determination of baseline valnes # = €
min). The mice were then gavaged with an oral bolas of glucose (1 g/kg), and additional
blood samples were collected at regalar intervals (¢ = 30, 60 and 120 min) for glucose
measurement. To analyze the effects of the compound of Exarnple 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, 120 ) was determined using

the trapezoid method,

Data Analysis:
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RHYLNWTRQ(N methyl )R(2-6 di F)Y 28 Ac-|K-Pga- 0. 458
0.18 >5000 >5000 >5000 RHYLNVWTRQ N methyl )RY 29

w@enrpbsshK- Pga- 0.873 0.51 >5000 >5000 >5000 PCT/EP2006/068924

RHYLNWTRQ(N net hyl ) RY 30 Triggetyl acetyl -1 K- an 1 1

&71 ngg 0 dlrf.%%o %&?ﬂ? O ufldi }agj.;x @g@gg (ELS O%[(‘j‘gyt%dgﬁ aluatlon of the data

RERYL NV, &Q(LNU!E%BW a)ﬂ,FM\MQ gqgi?d\@ﬁqugunneu S te\t 1o determine where
PCT/ EP2006/ 068924 -64 32 Benzoyl -I’K-Pga- 0.79 0.66

5t5G002BH50O 6B 00T e cREHLNWIETIRG Nearmatzhiy le) dRY dri@Bureated groups.

| - | K— 3 2.9 >5000_.>5000_>5
éﬁ%ﬂ ﬁé‘f’ﬁyg)ﬁﬁwhgﬁ,‘v {PER 3 2008 gbAPPTK apglysis was carried

NVWTRQ(N met hyl )RY 35
%%é%ﬁ%%g’%@%%’cﬁ K- gj‘gb‘%}%oﬁﬁ% Y2000 >5000” >5000

RHYLNWTRQ( N ret hyl RY 36 (PEG30, 000) - SSA- I Nl e- Pqa-
289 7.8 >5000 >5000 >5000 RHYLNVWWTRQ(N nethyl)RY 37
{PEES0, 000) - bet a- SBA- I Nl e- 239 22.4 >5000 >5000 >5000

Raa: RENEMHIRRNof e compound of Example 41 (1 and 10 mgfkg, s.¢.) to fermale
10k mice sionificantly decreaser CXCUTSIOn in 1es an oral glucose
db/db mice significantly decreased glucose excursion in response to an oral glucose

challenge (Figure 24},

Chronic db/db mouse studies

Female di/db mice (CSTBL/KsI-Lep™™ Jackson Laboratories, USA) were at 6 woeeks of
age when received. The mice were housed in a temperature and humidity controlied
environment with a 12 h Hght: 12 b dark cyele, and giveo access to food (Purina rodent chow
5008} and water ad fibitum,  The nuce (¥ week old) were pre-bled 4 days prior to drug
treatment, and those within a narrow range of fasted blood glucose levels were selected for
the study in order to munimize variability between vehicle control and drug-treated groups.
The mice were dosed with velucle {s.c.) or the compound of Example 41 (1, 3 and 10
meg/kg, s.c.} once every two days for 3 weeks (N = 10 mice/group). Bassl fasting (2 10 6
hiry blood glucose measurerments were conducted weekly, On study day 20, an oral glucose
tolerance test was performed following a 6 by fast. Blood sanmiples were collected from tail
chips for determination of baseline values (7 = 0 mun). The mice were then gavaged with an
oral bolus of glucose (1 g/kg), and additional blood samples were collected at regular
mtervals (7 = 30, 60, and 120 muin} for glucose measurement, To analyze the effects of the
compound of Example 41 on oral ghicose tolerance the absolnte difference in blood ghucose
from baseline (fasting blood glucose, ¢ = 0 mmun) was caleulated for each time point. The area

undder the curve (AUC 20wy was deternined using the trapezoud moethod,

Ldata Analysis:
All data shown are the mean * standard deviation {(s.d.). Statisticalevaluation of the data
was carried out using one-way ANOVA, followed by Dunuoett’s test to determine where

statistically significant differences existed between vehicle and drug treated groups.
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mvertiongseabedabeves aheirgie s ishapargeylaamip s @anpe grade and

. | ysi S .jed out with G aphPad
g}gﬁa@g‘?ﬂg%%gs%@a@ﬁeﬁyg%%@%%gResuI ts: Chronic
adm ni stration of the conpound of Exanple 41 (5 and 10
mg/ kg, q48 hr. s.c,) in male DIOrats induced a
significant decrease in bode= weight gain versus
vehicle--treated aninmals follow ng a 3-week treatnent

period (;igure 23).
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onpound of anpl e 41 on oral glucose to]erance t
gﬁgg‘l‘“tffaédﬂg]f"&é?t@nce in blood glucose from B neljﬂ% me

Magadsivngstohiaed gl ucose) was 30 cal cul ated flof mgach 4.5 mg

ne .0 The area under the curve (A )
Qlé?rré?lﬁnw%%%ﬂusi ng the trapezoid nethod. U&%da& al ;“@Iégmg
HibnQomt 065808 PCT/ EP2006/ 068924 -66 All data shown
L Hemgtandded deviation (sod. ). Safjstical
g\%gﬁougﬁiogﬁ of fhe atea was carried out usin ggr e-waymg
Relyethyiape glyeql 608Y by Dunnett's test to det ékhinge whébeng
shigti stically significant differences existiesimget weel mg

ehi cl rirg treated groups, Differences were
ﬁgﬂgm@r@g&&%m istically significant at P<8).'%§1,g Dat &0 Mg
Anad giskidewas carried 5 o -Lit with O raphPdad sef t wat.6é mg
(Graphllad Prisn), Results; An acute adm nistration
of the conmpound of Exanple 41 {1 and 10 ng/kg, s.c.)
to female db/db mce significantly decreased glucose
Ehe yitye argredient éspored end oxad witlhmiqgpaistlae vollgpsel dndribemixture is
%I%.hglg{e@_\’%&l) a solLQtUn‘Hf'}g%l By TRYSH vt MITRS o f5RIBIeSs mixed with
h/ dh nice (C 51BL/Ks -LrePuh,an, Jackson )
soy P SREh gégc’olqtjgﬂ}d TRAFSSIURRS e@r%%c%lppre%@%tqm%lﬁ kernels of 120 or
BET R \teectVRB). The Reelk Qrdla¢fRebdi witldar ﬁﬁ@@lﬁsadoﬂtftbna RAspension of the
umdity controlled 15 environnment with a 12 h |ight:
il Vﬁ%&%ﬂ“&f%‘foaﬁnd gi ven access to food (Purina.
rodent chow



5008) and. water ad iibitwn. The mce (9 week ol d)
were pre-hied 4 days prior to drug treatnent, and
wo bws®ee3isdg hi n a narrow range of fasted bl ood gPCBB®06/068924
| evel s were selected for the@tudy in order to
gi ni rrlzlg variability between vehicle control and
P{?J'EPer ated groups. The mce were dosed with vehicle
(s,c.) or the conpound of Exanple 41 (1, 3 and 10 20
0Bhdals cEat@iningQRE BBk RiedRYan bo maguiaEalesl if Bl canvddtional
rice/group). Basal fasting (2 to 6 hr) blood glucose
maalr enent s were conduct ed weekly, On study day 20,
an oral glucose tolerance test was perforned
g a6 hr fast. flood sanples were col | ectcapsule
fromtail clips for determ nation of baseline val ues
= i he m ce were then gavaged wth an
g?glpglgl?du&sffg#&%?&l ose (1 g/kg), and additional bl 0055'0 e
Baotpdees were col |l ected at regular 25 intervals (t 150.0 mg
30, 60, and 120 rain) for glucose rneas rrenent. TQ
Mageypdch he effects of the conpound of Exanple 4128/ mg
EF@I gl ucose tol erance the absolute difference in 5.0,mg
ood glucose from baseline (fasting blood glucose, t
O mry) was calculated for each tine point. The area.
under the curve (AU., Co-, 2,,was determ ned using the
Thepaafd @ni¥Ridaehed 30d Rakall MK ifo cd¥suled of dzshown are
the mean standard deviation (;s.d.). Statistical
eval uation of the data was carried out using one-way
ANOVA, followed by Dunnett's test to determ ne where
statistically significant differences existed between
Esiinpleel and drug treated groups, WO 2007/ 065808
PCT/ EP2006/ 068924 -67 Differences were consi dered
ﬁﬁé&ftibﬁtsblﬁﬁ&ﬂsycaﬁ'h% fhi ¢RI cBEaPkiRm: Dat a anal ysis was
carried out wth Gaph: Pad software (G aphPad
Prism esults: 5 Chronic adm nistration of the
Eemps prpylaghl e 41 (1, 3 and 10 ny/1-,g, 48 hr3-0me
Bolgethylefe Gfyea®d® dh dh mice reduced basal blood 150.0 mg
| ucose |l evel s (day 8, 1-5 and 21) versus vehicl e-
8&§t%8dani mal s during the 3-week treatnent pefliso%de 5.0
Weitggdorinstigy) solemnshown in Figure 25B, on day 20 atlHe) ml
conpound. of Exanple 41 (both at 3 and 10 ng/ kg, 48
hr, s.c.) significantly decreased gl ucose excursion
in response, to an oral glucose challenge. 10 It is t

) ) a ) 0
Bhe aaite ingresHent indissofyed in AyirireRf HodyetteneiGlyqod 09 and water for
Pgctib (Padd). EEHismRINiseedab Stiey Atdticendid Orhed@sighd R@djusted to 1.0 ml
e SRS B Rl ol PP L STRRY FBRY Bl wsng n
appepritec o vdragemnd swWEili280D7/ 065808 PCT/ EP2006/ 068924
-68-



Exanple A Fil mcoated tablets containing the foll ow ng
i ngredi ents can be manufactured in a conventional
woreon®63808 ngr edi ents Per tablet Kernel: ConporemEPR{006/068924
formula (1) 10.0 ng 200.0 ng - crocrystalline
cellulose 23.5 ng 43.5 ng Lactose hydrous 60.0 ng
Egawpled® Povi done K30 12.5 ngy 15.0 ny Sodi um starch
glycolate 12.5 ng 17.0 ng Magnesium stearate 1.5 ng
Bofo gBMtin (4Bt Lo Eh@R e tHAOWM2MBrd®bntd ciffbe mhhuRdE@RE in a
%drox [%ﬁ'ﬁ! methyl cellulose 3.5 ng 7.0 ny
Vf‘/‘étﬂ‘i/{é Gl ycol 6000 0.8 ng 1.6 ny Talc 1.3 ny
2.6 mg Iron oxyde (yellow) 0.8 ng 1.6 ng Titan
di oxi de 0.8 nyCapselexpmdenthe active ingredient is
sieved and m xed with mcrocristalline cellul ose and
EBgpBind & fBrrhSla (97 @anul ated with a sol ution of 5.0 mg
&gl yvinyl pyrrolidon in water. The granulate is m xed
Hew wa¥di um starch gl ycol ate and nagesi unst earate &Hdne

Hgmrge@@@ﬂls@ﬁ@eh@bm kerlnel S ofI 120 or OI35_0 hrTg 8.0 mg

espectively. ernels are lacquered with an

gﬁrﬁgmy%%g%ﬁegﬁgpgg‘ﬁfspensi on of the above nentioned ™

Boyabeanail. WO 2007/ 065808 PCT/ EP2006/ 068924 -69- 110.0 mg
[ contai ning the follow ng

%%8?% ts@@%éf#e@% manuf actured in a conventi onal 165.0 mg

manner: | ngr ediGelatin eapsuleapsul e Conmpound of formul a
Gbhiig5- 0 ng Lactose 150.0 ng Muize starch 20.0 ngs50mg

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 mixture
is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



Talc 5.0 ng 5 The conponents are sieved and m xed and
filled into capsules of size 2. Exanple C Injection
waelanessnes can have the foll ow ng conpositi on: PAORPIOGICES924
of formula (1) 3.0 ng Polyethylene dycol 400 150.0
Acetic Acid g.s. ad pH 5.0 Wter for injection
E&?IHPI%EIS ad 1.0 m 10 The active ingredient is
di ssolved in a m xture of Polyethylene dycol 400 and
B&dhefs coBfainingghe €dliowind P@redlentsidag bp Ithangfaairedsih @t ohGerbiofal manner:
by Acetic Acid. The volune is adjusted to 1.0 n
egdi%io ana $esidual amount of water. The SO'“EQ%”
erea ? ed into vials using an appropria
bméoagﬁmandM§nerlllzed WD 2007/ 065808 1015.0 mg
TRARY QaERAAvICEL Praml e D Sof t gelatin 14000 mg
u es contalnin owi ng i ngredients can be
Hmé@ﬂ@ﬂ@@ﬂmwlﬁﬂu 8hvent|onal manner: Capsule  14.0mg
p&g@ﬁﬂbﬁrm%lggl of formula (1) 5. O ng Yel | ow wax0.0 mg
q¥drogenated Soya bean oil 0 ny Partlalhéo
RS Yeplant oils 34.0 ny Soya bean oil 110 8" M
Rgvori& glditives capsul e contents 165.0 ng Celatin 1.0 mg
capsule Celatin 75.0 ng dycerol 85 %32.0 ng Karion
83 8.0 ng (dry matter) Titan dioxide 0.4 ng 1lron
ke vy engdredient isimixgd SvifiHactaset miaro¢rmtpllengi aghelosesand sodium
erﬁéygkﬁé%l béﬂu?os%ﬁ&rg%{lfa{eﬂgmﬁf LQuRtd? gblgkrfﬁgf bﬁc!btnsm water. The

and tthe m xture is fill dlntosot ti h . Capsul
é‘fan‘élﬁﬁﬁrl%B%Uieét"@thsm%@esmﬁ’éteﬁliaﬁ g t&%ﬂevogl@paﬁﬂﬁtlﬁféﬁ@é |ﬁé1§d into

gcBetst reated according to the usual procedures.
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WD 2007/ 065808 PCT/ EP2006/ 068924 -71- Exanple E
Sachets containing the follow ng ingredients can be

woreovadesstair ed in a conventional manner:  ConpoR@HEP$006/068924

formula (1) 50.0 ng Lactose,-f3ne powder 1015.0 ng

M crocristalline cellul ose % PH 102) 1400.0 ngy
Sodi um car boxynet hyl cel | ul =0 ny

Pol yvi nyl pyrrolidon K 30 10.0 ng Magnesi unst earate
10.0 ng Flavoring additives 1.0 ng The active

Lngr Adicerspeptaden? xesdptai agenishof dedormiletlocri stal | i ne

cel l ul ose and sodium 5 carboxynet hyl cell ul ose and
granul ated with a m xture of polyvinylpyrrolidon in
water. The granulate is m xed wth nagnesi unstearate
and the filavouring additives and filled into sachets.

o ZQOlz]p ?_2{%&8 PQ/I@PI%QE i{O(RSgﬁu glzt%\é% ﬁyﬁ (a)l( ) 5

neurope
Y

Y- Rl‘ R2- X- R3- R4- R5- R6- R7- R8- R9- R10- Ri f - R12- R13- R14- NH2
whyrein: wherein: 10 X is

s R LB 2
YNRYPSh atcHtrﬁé‘ie@'l K YibstigutMRSInkiBetig e PLHNS bstitutddt §insubstituted

| ower” al kyl, a’substituted or unsubstituted aryl, a
mt@sa]kyl,laedbs@tutcm sulstibstitnted atyd tassubstityted ogunsubstituted heteroaryl, a

S Rt Be iRt gy § bR TGS pfo Rl PRSI PEG,. 5

g’ﬁ@ PE@T%PAL§r ﬁ(E@ W@ poI y(et hyI ene) glycol noiety,
.- B-SBA, PEG, ,-SPA or PEGn BTC, Rl

iYsls H, ea po@gl'(athy](eﬁa)) gll}l'cel mblienge Py, -$3 &, PEG L 3-SBAAKG,,-8PA or PEG,,-
Aic, Ach or Acp, R2 is Lys, Ala, (D) Lys, Nwelys, Ne
ngC(Lys Ady), R3is Arg, Ala, (D) Arg, N nethyl Arg,

RNR 11e3ath, PD) TE, N kb2 TEN&ibQT - 1) 20ni6; AEAL ALY, uor 0

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

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

R, is His, Ala, (D)His, N-methyl His, 4-MeOApc, 3-Pal or 4-Pal,

Rs is Tyr, Ala, (D) Tyr , N- methyl Tyr, Trp, Tic, Bip, Dip, (1)Nal, (2)Nal, 3,4,5-
TrifluroPhe or 2,3,4,5,6- Pentafluoro Phe,

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

R7 is Asn, Ala or (D)Asn,

Rg is Leu or Trp,

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

Ry is Thr, Ala or N-methyl Thr,

Ry; is Arg, (D) Arg or N-methyl Arg,

Ry; is Gln or Ala,

Ri3is 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,
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20 Phe, R4 is Hs, Ala, (DH's, Nnethyl Hs,
4- MeQApc, 3-Pal or 4-Pal, R5is Tyr, Ala, (D Tyr, N

woreaonpsssty/r, Trp, Tic, Bip, Dp, (1)Nal, (2)NaPCT/BP2)&068924

TrifI uroPhe or 2,3,4,5,6- Pentafluoro Phe, R6 is Leu,
25 R7 is Asn, Ala or
Bléq%m)aﬁél%lcgyfgcg{%?‘bl%{?aﬁt%% ﬁs Val, Ala, (D) Vval or
N-rrethyl Val, R10 is Thr, Ala or Nnethyl Thr, Rll is
Arg, (D) Arg or N-nethyl Arg, 30 R12 is @n or Ala,
R13 AgleArQJ)ept(l@)Are@eptpr hEaTest hgqordsmg to §aum i,g:hm;apten@@ by formula (Ia)
Tyr or N nmethyl Tyr, nodified-Tyr, Phe, nodified-Phe,
Cha, (1) Nal, (2) Nal, Calpha-nmethyl Tyr or Trp, and

PEG' Vi, R, XORGR, HORR, MQ%%RQT% @RoSRE-IEER, FREQQR) 068924

-73 or a pharmaceuti ‘cal | y acceptable salt thereof.

A neur opepti de-2 receptor agoni st according to cl ai m
characterized by fornmula (la) 5

Wh?%mez X- R3- R4- R5- R6- R7- R8- R9- R10- Ri f - R12- R13- R14- NH2

1% B)N E&Sfﬁiﬂnl 1- 35(31—1? ch)mazolmone 3-acetic acid

Pqa
N-pip zin-1 -yl gui nazol 1 none- 3( qcetl c acid
YPgd],, an¥icylandietyam s@stitutativoratngybsatisetbakyls aitwdtitared or unsubstituted
unsubstituted al kyl, a substituted or unsubstituted

or 3l aékute%%wgbﬁw% ayor® YRE WSS iof uv%léstgwfi alkeoxy, a

E@?@E}iﬁéﬁg?@t‘/‘s’g R OSSR S R R

R{LlsiIE: Wi ,(DZ\II@,,N(H@)h}Il me Al; ety 2-2l A, Adtbor Aep, Al c,
-2 Aic, Ach or is Lys, Ala, (D) Lys, NI\/EI ys,
RIIZ s Lo, play )y NTVE@‘/Sb Nlepig LysGdy), (D) Arg, N-net hyl Ar g,

R Ak, R oy SRR " AR RorgPRE b2 )R Pditatuoro
Bhdal or 4-Pal, RS i s Tyr, Ala, (D) Tyr N- net hyl
Tyr Tic, Bip 1) Nal 3, 4, 5-
Rn Y st @)k, D-Bethy S5, S BaoADe. Jov oPHEALRE T s Lo,
5 1s’T}{r,DMz‘1,e{“b)ofyrl>|—l\Hem§Myl "[Ly%ul“rp, Tic, Bip, Dip, (1)Nal, (2)Nal, 3,4,5-
TrifluroPhe or 2,3,4,5,6- Pentafluoro Phe,
Re is Leu, Ala, (D)Leu or N-methyl Leu,
R7 is Asn, Ala or (D)Asn,
Rg is Leu or Trp,
Ry is Val, Ala, (D) Val or N-methyl Val,
Ry is Thr, Ala or N-methyl Thr,
Ry; is Arg, (D) Arg or N-methyl Arg,
Ry; is Gln or Ala,
Ri3 is Arg, (D)Arg or N-methyl Arg, and
Ri4is 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,-3-SBA, PEG,,-SPA
or PEG,-BTC.
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20 R7 is Asn, Ala or (D Asn, R8 is Leu or Trp, RO is
Val, Ala, (D) val or NNnethyl Vval, R10 is Thr, Ala or

woRweEsghs Thr, R11 is Arg, (D) Arg or N nethyl PAI/BP2002668924

R12 is Gn or Ala, RI13 is Arg,74 D) Arg or N-nethyl Arg,
and R14 is Tyr, (D) Tyr or N nethyl Tyr,
nodi fi ed-Tyr, Phe, nodified-Phe or Trp, or a

phar paeatdpepiddd ¥ resePhatHi® ad@rding REAROST.clad@s B.or A, wherein Y'is a
neur opepti de-2 receptor agoni st according to claim 2,

nﬁeﬁeehy&ﬁna‘zglw@lmmgm RE@@«SSAV\PEGm\f?aﬁBAYPEG&SPaA or PEG,-BTC,
pol y(et hyl ene) glycol noiety, PEG SSA, PEG ,-B-SBA,
PEG ,-SPA or PEGn BTC. WO 2007/ 065808

FCT/ ERZARDEPERIZ feceptbttagonidh a&%‘r‘ﬂlﬁg’ ?cpﬁﬂfj@f Faifn® ¢ %@ﬂo&/herem

agoni st according to any of clains or 3, wherein
IS a pol y(et hyl ene) gl ycoI noi ety, PEG' SSA, PEG
BA, PE -SPA or PEG,-BTC. 5 5. A neuropeptide-2

'|Yel§ PO 4, oy 28 or di ng to any of clainms 1 to 4,

wherein: Y is Hor an acyl noiety, and Yis a

pol y(et hyl ene) glycol noiety, PEG SSA, PEG , -B-SBA,

PESa, poSR&hplendEGcot BéEty, PEG,65S A4 FHG-688A i RIgG,2 SPA or PEG,,-BTC.
receptor agoni st according to any of clainms 1 to 5,

wherein Y is an acyl noiety. 7. A neuropepti de-2

t 6
Sinor B R RRIEE 255 S0 00,y P16 gl s orcin Y s an
agonmosdty.according to any of clains 1 or 3 to 7,

wherein Y is H 9. A neuropeptide-2 receptor agoni st
according to any of clains 1 to 8 wherein R is 20

l e, ' R, ' IS g
117_y r Agéu%oi)ek%(ﬁe’ P Es.?'e\lg)tgr %égnét %%é%’r(%h ualglfoﬁlrl%?s %%'6] \évhereln Y is H.
Val, Rl is Thr, R' is Arg, Rrg Gn, RI3 is Arg or

N-methyI)Arg, R4 is Y, (m)Y, (3- 1)Y, ﬁ35d| FY
é 2, 6Adleuppyptides? gegptoppgonist aeeprdngr@yny ¢ claiops |1\||q;g)3|:bﬁg , wherein Y

%F) Phe, (4- CH2OH) Phe, (4-CF3)Phe, (3-F)Phe,

ES '3,4,5,6 penta F)Phe, (3,4 di d)Phe, Cha, W (1)
Nal , (2) Nal or C-al pha-Me-Tyr. 25

9. A neuropeptide-2 receptor agonist according to any of claims 1 to 8, wherein R" is
Tle, R is Lys or Nle, R’ is 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-methyl)Arg, R" is Y, (m-)Y, (3-
DY, (3,5diFY, (2,6 diF)Y, (2,6 diMe)Y, F(4-O-CHs), F, (4-NH,)Phe, (4-F)Phe, (4-
CH,OH)Phe, (4-CFs)Phe, (3-F)Phe, (2,3,4,5,6 penta F)Phe, (3,4 di C)Phe, Cha, W, (1)
Nal, (2) Nal or C-alpha-Me-Tyr.

10. A neuropeptide-2 receptor agonist according to any of claims 1 to 9, wherein, R'* is

Tyr or (2,6 di F)Tyr.

11. A neuropeptide-2 receptor agonist according to any of claims 1 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. A neuropeptide-2 receptor agoni st according to any
of clains 1 to 9, wherein, Rl4 is Tyr or (2,6 di

WO 200y065808L. A neur opepti de-2 receptor agoni st BCTBPZIN6IQSS924
to any of clainms 1 to 10, wherggn 30 PEG is 20 to 40
KDa. 12. A neuropeptide-2 receptor agonist according
to any of clains 1 to 11, wherein PEG' is 30 KDa. WD

2907/ 0Ra3RBARpk) deEP ?&@ﬁbpﬁﬁﬁﬁﬁ accof@ngd % arfy of claims 1 to 12, selected

neur opept i de receptor agonist according to any of
trbai the gloupgonsistingelfect ed from the group consisting of

IR PBARHRANRI RGN et byl ) ey o et VLR
R R N TR M) 35 df B Y,
Immqazmmwm\mmhmmﬂm 6 gu IQS ;(,Y 10
vina}%E%Hbﬁ@%Mé % ﬁ&zfo B ).

qa R ﬁ’%] *h%?ﬁﬁ TR 14F)§H2) Phe,

Imq&mmwmﬂxmmtyhmz RUYF)Y),Phe, 15
K— an RHYLNLVTRQ N- et hyl ) R( 4- CH2OH) Phe,

SRRV T RvERS) ph.

é@%mwmnﬁpﬁﬁk%ﬁ%g Zhg, 6 penta F)Phe,
IIK-PH@}&PH‘IYNNNV’RM\]\&%@DRF) R(3 4 di d)Phe, 20
| K- Pga- RHYLNLVT N- et h a

I PR RN\ PR N 4 e
RIS B
TEPRARTRHYN NVIRIGEOR- fae @y DR &t (‘ZE}z@HT)Ph&5

| K- Pga- RHYLNW/T N- et h
ImPéa%Y%NM%hmﬁf&Cfﬁ?he,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(3-F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(2,3,4,5,6 penta F)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(3,4 di CI)Phe,
IK-Pqa-RHYLNLVTRQ(N-methyl)RCha,
IK-Pqa-RHYLNLVTRQ(N-methy)RW,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(1)Nal,
IK-Pqa-RHYLNLVTRQ(N-methyl)R(2)Nal,
IK-Pqa-RHYLNLVTRQR-C-alpha-Me-Tyr,
IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
INle-Pqa-RHYLNWVTRQ(N-methy)RY,
Ac-IK-Pqa-RHYLNWVTRQ(N-methyD)R(2,6 di F)Y,
Ac-IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
Pentyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
Trimetylacetyl-IK-Pqa-RHYLNWVTRQ(N-methyl)RY,
Cyclohexyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
Benzoyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
Adamtyl-IK-Pqa-RHYLNWVTRQ(N-methy)RY,
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Ac- | K- Pga- RHYLNWTRQ N- et hyl )R(2, 6 di F)Y,
Ac- | K- Pga- RHYLNW VTRQ( N- net hyl ) RY,

w@FenrpbsshK- Pga- RHYLNW VTRQ( N- net hyl ) RY, 30 PCT/EP2006/068924

Tri mat yl acetyl - | K- Pga- RHYLNW/TRQ N- net hyl ) RY,

h Y,
GEL SR A RN BB
000 KT EH 8K R WY VIRRU IR Nhﬁéthﬁ]RYV‘D 2007/ 065808
CT/ EP2006/ 068924 - 76 (PEG 30 000

SR 00050, S SRHIIRNRT AR KLARY WFRIQRY; meth IR0, 000

O o TN t  GRRRY, Ry,

APE s@%ﬁis@@@(ﬁsﬁ ﬁP%Mk@{W%@N@B%NR@t hyl) RY,

5 Ac-I11e-Lys(PEG30, 0
smm@mmﬁw RyarBHMALY WY TR QEN-Ineghyl R, REEG30, 000
- - R Y, and K( PEG30, 000
ﬁ%ﬁ%@@i@%ﬁ%‘%@%@@-mﬁ&%& armaceutically
glﬁlatrﬁ‘ﬁée%mééﬂytac&ﬂ%tﬁ@m th&edft- A neuropeptide-2
receptor agonrst according to any of clains 1 to 13,
selected fromthe group consisting of

Ac-11 e- Lys(PEGBO 000 SPA) - Pga- RHYLWWTRQ(Mneth
KE- 1 1 eALpE{OpERiHS - ) ERSCRIGAT S APgqyeliRgnPr Y A b %9 kY, selected

and, ind g‘oaﬁa%%lg gO§SA) Pga- RHYLNW/TRQ N- net hyl ) RY, 15
or a

ceutically acceptable salt thereof. 15. A
Aeureqp@mEcdy) aoor @BAqua-Ramervmmmeﬂgd)m any of

clalrrs wherei n_sai d is Ac-1K-Pga
LWE@Q\D%$%} Paa-RIEN RO metigDRY, and
t f
L0 B O R NS RN L Vi

e‘ﬁﬁéﬂtyr@t:éyml&éh théreoA Nneur opepti de-2 receptor
agoni st according to any of clains 1 to 14, wherein

sai d agoni st is (PEG 30, 000) - SPA-1 K- Pga

t A
ecept or e%ﬁ?ﬁﬁ gge%?%& ?1%0“%% a%\cordlgg %’f‘@e‘%ﬁ it‘li“ wherein said
ﬁs@hsnAcSiin) 2 QRPIYINWVIR t}{})/gﬁ) 23N e- Pga
HYLNWTRQ(N-met hyl ) RY. 19. A neuropeptide-2

recept or agom st according to any of clainms 1 to 14,

Y\ger el A nsé%ropeptlde 2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is Ac-IK-Pqa -RHYLNWVTRQ(N-methy)RY.

17. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is (PEG 30,000)-SPA-IK-Pga -RHYLNWVTRQ(N-methy)RY.

18. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is (PEG30,000)-SSA-INle-Pqa -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)- Pqa -RHYLNWVTRQ(N-methy)RY.

20. A neuropeptide-2 receptor agonist according to any of claims 1 to 14, wherein said

agonist is H-Ile-Lys( PEG30,000 SSA)- Pga -RHYLNWVTRQ(N-methy)RY.
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30 agonist is Ac-Ile-Lys(PEG30, 000 SSA)- Pga
- RHYLNW/TRQ( N- net hyl ) RY. 20. A neuropeptide-2 receptor

wagmnietsoaaccording to any of clains 1 to 14, WhET/BPI006/068924

said agonist is HIle-Lys(PEG30, 000 SSA)- Pga

- RHYLNW/TRQ( N- et hyl ) RY. WD 2007/ 065808

PCT/ EP2006/ 068924 -77 21. Pharmaceutical conpositions

ep ”pPha%hfdQeu@lcﬂ%E‘%BﬁﬁbﬂlsCh% rfsﬁl@%ﬁfeﬁfop@ﬂ@dﬂ §Fec@§t@@ Eg’drﬁ‘@ according
to any of clains 20 and a pharmaceutically

tecowmfghires a2t iand 2 pghahocewdpllpvanaeptalie 2@rier and/or adjuvant.

Neur opepti de-2 receptor agoni st according to any of

claims 1 - 20 for use as therapeutic active
SDSRNRRGBSptiRD re@&HBP@g%%s't g&:o?dﬂ%%ﬁﬁzﬂiy(gf cBIRNE SBO for use as
according to any of clains for use as

thespap@uddtive adtsiameessubst ances for the treatment and/ or
prophyl axi s of di seases which are 10 nodul ated by

neur opepti de -2 receptor agonists. 24. A nethod for

bhe N@&Jo@%%ﬂfe' fre@«gﬁé&{go%? REYL @R tfa fo%IaﬂfﬁM 96 for use as
dlseases nodul at ed by neu opeptl
tgopesticsyctipasdistntarfby the oreatrixmt hhth‘oﬁpephylmmmmmases which are
prophyl actic treatpent of a metabolic disease or
aw%lﬁéérby DERCBEPAS AEEFCRORBEPYYES admi ni stering a 15

neur opepti de-2 receptor agoni st according to any of

claims 1 - 20 to a human being or aninmal. 25. The use

1. aAnetthopeptihdde pa@emier pagbilastic @cament ¢Tglide@se@Mhich are
of claims 1 - 20 for the therapeutic and/or

prdplated Ry e gropertiderdtgonsts. ansienlady faghe empeuticpddyospeephylactic
R¥at§1%1% oqpaerﬁétaﬁoqlg s%a& Jre %%e?rwﬁ‘gﬁ e?ﬁo%i co g)rlse-:rs%%nﬁl%‘s%termg a

neur o rece or agoni st acco

duré e@)hﬂ&@lecep?& aleOfistt d&eordiﬂgetb ape uf £16inBNd/ 20 to a human being or
prop ylactic treatnment of obesity, type 2 diabetes,
amabol i ¢ syndrome, insulin resistance, dyslipidenia,
i npai red fasting glucose and i npaired gl ucose
tol erance. 25 27. The use of a neuropeptide-2 receptor
29 ONTHE uRCTAMMRUPep@cANYecBptof h@ini® adcordid® td Ay dfftgaims 1 - 20 for the
preparati on of medi caments for the therapeutic and/or
ﬁlerqphytllcamdr’m‘ nrepwiactatregedi efetissesss witighodre arogulated by neuropeptide-
gp at ed % neur opeptide -2 receptor agonists. 30 28.

eﬁgﬁa%? ‘neur opept i de-2 receptor agoni st according
to any of claims 1 - 20 for the preparation of
medi canents for the therapeutic and/or prophylactic
£6.ealThente dfa rmtb&zpieptjde 2 tqtpﬁoﬁagbr@sb@t@sding&ct ayodfi cdaims 1 - 20 for the

I i d
PABRFH gl 3usaunt | RyARRCH oD ) BisncBE g syndrome
%MIQQ?@Q&, Eﬁéﬁ?&%@ﬁﬂ&%@ %tmg gﬁlcose and impaired glucose tolerance.

27. 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 diseases

which are modulated by neuropeptide -2 receptor agonists.

28. 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.



29. The invention as herei nbefore defi ned.
WO 2007/065808 PCT/EP2006/068924
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29. The invention as hereinbefore defined.
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