WO 2010/ 052144PCT/ EP2009/ 064034 1 NEUROPEPTI DE-2 RECEPTOR (Y-2R) AGONI STS
AND USES THEREOF The invention provides truncated and |i pidated anal ogs of
PYY 3- 36.woheloasalseags are agoni sts of the neuropeptide- 2crape@bossoand are
useful for the treatnment of netabolic diseases and di sorders, such as, for
exanpl e, obesity, type 2 diabetes, net aol i ¢ syndronme, 5 insulin resistance
and dyslipidem a. The invention relates in particular to a neuropeptide-2
receptor agonist of forrmula (I): L' Z° 10

Y- R1- R2- X- R3- R4- R5- R6- R7- 1R8- R9- R10- R11- R12- R13- R14-N H2 15 wherein: L is a
lipid noiety; L' is alipid noiety; 20X is

(4- oxo- 6- pi perazi n-1-yl-4H qui nazol in-3-yl)-acetic acid (Pga); Y is H an
acyl noiety or pyro-Gu; Zis a spacer noiety or absent; Z' is a spacer
noiety or absent; RL is Ile, Ala, (DIle or NNnethyl Ile; WD

2010/ 052144PCT/ EP2009/ 064034 - 2 - R2 is Lys, Ala, (D Lys, Nnmethyl Lys,
Nle or (Lys-Ay); R3is Arg, Ala, (D)Arg, Nnethyl Arg or Phe;

NEUROPEPTIDE-2 RECEPTOR (Y-2R) AGONISTS AND USES THEREOF

The invention provides truncated and lipidated analogs of PYY 3.35. The analogs are
agonists of the neuropeptide-2 receptor and are useful for the treatment of metabolic
diseases and disorders, such as, for example, obesity, type 2 diabetes, metabolic syndrome,

5 insulin resistance and dyslipidemia.

The invention relates in particular to a neuropeptide-2 receptor agonist of formula (I):
LI
I
ZI
10 |
Y-R1-R2-X-R3-R4-R5-Rs-R7-Rs-Ro-R10-R11-R12-R13-R14-NH>
I
Z

I
15 L

(D),
wherein:
Lis alipid moiety;
L"is alipid moiety;
20 Xis (4-ox0-6-piperazin-1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is H, an acyl moiety or pyro-Glu;
Zis aspacer moiety or absent;
Z'is a spacer moiety or absent;

Ry is Ile, Ala, (D)Ile or N-methyl Ile;



R4 is Hs, Ala, (DH's or Nnethyl Hs; RS is Tyr, Ala, (D) Tyr, N-nethyl

Tyr or Trp; 5R6 is Leu, Ala, (D) Leu or NNnethyl Leu; R7 is Asn, Ala or

(D) Asn; RsoOi2e10lsen4ar Trp; RO is Val, Ala, (D) Val or N meChEP2062l0640RL0

isThr, Ala or N-nethyl Thr; 10R1l1 |sArg (D)Arg or N-nmethyl Arg; R12 isA@n

or Ala; R13 isArg, (D)Arg or N- et hyl rzg and R14 is Tyr, (D) Tyr,

N- et hyl Tyr, Phe, or Tr |et and L'-Z' - are not both

present; 150r RalSphir e Eot Liyé’%}f?/e%%’géé’fj bre @'ﬁT(lf-lyfhereof. Met abol i c

di seases and disorders are widely recogni zed as serious health problens for

devel oped couRt isi 8, AlmVPWygr Nawhill Argi atdthier | evel s in the United States.

According to recent studies on obesity, for exanple, nore than 50 % of the

U.S. popul ati Qnisi FriCANS{IRTREr RUBIWEA Bk, Wi th nore than 25 % di agnosed as

clinically obese and at 20 considerable risk for heart disease, type 2

di abetes and ert an Thi idemic presents a significant burden

on the health é%ir Yr 9&@%%1 rrB‘ftEXI do6b&¥ity treatment costs of nore than

$70 billion annually are expected inthe US. alone. Strategies for

treatimg obesRfis LmIAﬂnjeDDIeaﬂlurrtN@nmtb)ﬂ Ikopd i ntake and enhancing the

expenditure of energy. Neuropeptide Y (NPY), a 36 am no acid peptide

neur otransmtke{ EI’?A% al; of the 25 pancreatic pol ypeptide cl ass of

neurotransmtters/ neuro nes whi ch has been shown to be present in both

t he periphery _and central nervous system NPY is one of the nost WO

2010/ 052144PCh¢ BPRODY D®4034 - 3 - potent orexogenic agents known and has

been shown to play a major role in the regulation of food intake in

ani mal s, i ncl pdisngalhamas)vabox NNR¥thyevept ors, the Y1-, Y2-, Y3-, Y4, and

Y5- and Y6-subtypes, have been cloned, which bel ong to the rhodop5|n i ke

G protein-cou Ied 7-transnmenbr a n fceptors (GPCR). The NPY Y2

receptor (Y2 19%'% a 381 ani no- a@ﬁfiiﬁ @Ht%‘?tﬁm Uh inhibits the activation

of adenyl cyclase via G while displaying | ow honol ogy with other known NPY

receptrs. ThBrésis a hi gh deghwe(ldfArgonsemettyl 8rg;bet ween rat and human Y2

receptors with 98 % amno acid identity. The Y2R receptor is w dely

di stributed wiRt,hin the central nervogs, gyslaemin both rodents 10 and

humans. I n the hypothal anus, Y2 nRNA is |'ocal i zed in the arcuate nucl eus,

preoptic nucl and dor sonedi nuc t he human brain, Y2R is the

pr edoni nant ﬁif3é§:ept or subt;;%é a@ Welyﬂﬁetggc/}fétaél ucl eus, over 80 % of

t he NPY neurons co-express Y2R nRNA. Application of a Y2-sel ective agoni st

has been showRtioTyedurErt NenetbylehsePtaforNRY; frdom hypot hal ami ¢ slices in

vitro, whereas the Y2 non-peptide antagonist BlIlE0246 15 increases NPY

rel ease. Thes%ﬁ@ﬂeﬁpﬂnﬂﬂzﬁeéyﬁpg §the a'}9+8tﬂ?)fth§?e% S a presynaptic

aut oreceptor t regul at es t e NPY rel ease ence may be involved in

t he re ul ati on of feeding. ga, T. et al Peptides 22: 501-506 (2001)

and Ki'®g PJ efrapt arﬂee?utyalbh%%e‘érf sdgthereri. 3 (2000)). Peptide YY 3 36 (PYY

3. 36) is a 34 amno acid |inear peptide having neuropeptide Y2 agoni st
Metabolic diseases and disorders are widely recognized as serious health problems for

developed countries, having reached epidemic levels in the United States. According to
recent studies on obesity, for example, more than 50 % of the U.S. population is
considered overweight, with more than 25 % diagnosed as clinically obese and at

20 considerable risk for heart disease, type 2 diabetes and certain cancers. This epidemic
presents a significant burden on the health care system as projected obesity treatment costs
of more than $70 billion annually are expected in the U.S. alone. Strategies for treating

obesity include reduction of food intake and enhancing the expenditure of energy.

Neuropeptide Y (NPY), a 36 amino acid peptide neurotransmitter, is a member of the
25 pancreatic polypeptide class of neurotransmitters/neurohormones which has been shown

to be present in both the periphery and central nervous system. NPY is one of the most



20 activity. It has been denonstrated that Intra-arcuate (1C) or
Intra-peritoneal (IP) injection of PYY 3-36 reduced feeding in rats and, as
a chroni cwonestosentt, reduced body wei ght gain. | ntra-veROUEPIOYN6i084 USI ON
(0.8 prmol /kg/mn) for 90 mn of PYY 3_36 reduced food intake in obese and
normal human subj ects over 24 hours. These findlng suggest that the PYY
system nmay be a therapeutic tar t he at.nent  of o eS|t Bat t er ham
R et al - bods Riiratiiee ban a5 patsst Madd FO0RRRmAerapRan e RElEY 9
Med 349: 6ffbo84dakQ@CR)mals,RFucltiflieg huanaBy.s2- ( D) Cys27- cycllzed versi on of PYY,
in which residues 5-24 were replaced by a nethylene-chain of 5 to 8 carbons
| n | enot heisomedecd ¥RNIOM 2! yie4] Hgesd aHﬂIY6P\ﬁT§B{p@§?19\;e%een%ﬁ) gy} denced
by reduced current across v e-clanp mucosal eparations o

jej unum PRiBthskpngdryhe dod alpsmwh eﬁewpred@gouw%é@@ﬁlﬁ@@ BCSPRNTE| fth

Arerican Re tb@!se(@@rﬁym&ﬁrwmz réeepb (YDRARG 3B1 aiMb-QtidEeécp@rSvhiESCOM

Lei den Pa 136 137 itio rec a .have shown 't hat X-enY
Gastric by HEt s bate AEYE MR G S GYRraE g ot bBCuf Rt

| evel s t hhhowmiNPerepapitdrsyTHeespansgbld@rdéearf cohereabhpetieyn emiand homniandi2 and
Iongter t e e rating the inportance of this peptide
in the pa ﬁ\g@o%g%evgiﬁ?b% J}% abo(zl i rQt\geases O her known actions of PYY

i ncl ude: reduced 35 gastrlc enptyi ng and del ayed gastrointestinal transit
that is r&bpdABiredentor dywidehydisidlentedypithontbe oe1d HPCILENSGODINGBAD 8lents -

post prandhad h@nYEEM thedRRbMA amdsW'Z GAAN RS lbé’dh%cginytﬁ@@ﬁhéte%l&@ﬂ%uﬁﬁréd%ﬁkc and

fruct osam ne show dos epe ent ucti n after erip
admi ni st rB’rlﬁ‘é %‘f%ﬂ‘ dllleC Itﬂﬁgﬂ‘é‘ﬁ% BV ecﬁra‘gb]‘@?’é’ént YFFEPTOf hese
resul ts i neitgst Wlﬂhﬁkhd%\‘?ﬁﬁrtéﬁucl@{s, WBW@@%EMYT fyedralhﬁtoed;pa@@mzﬂt s, rray

offer alaqg e era c.,approach | ycenm ¢ an

(korner efEr A APiatfiPEadt S ABPE RRMAhR: M SERYT 4BRUEHE R SRRYY .

al ., Qoesirom h@otmmmtgﬁceémm; WEtneaStuhs Y€ nen-aiptide megor&er@IEl)e% 752- 758
(2006)4= B q t
ol 15 Jeses o A e gy ?épp&@ﬁﬁéé% R IR SR e
engi neer ethaargtlges thy NﬁWelﬁa‘i\%aﬁé hpssenak iBrelved IndeE greulatighiof &cdivgs essi ng
equal or betder. dat. enpyidénd: 6I-664 (2001 Yardd&h RSy et¥l, EYA] Pi#mYeol Bes L8Pt Or s,
phar macoki ﬂ)@h c properties and pharnmacol ogi cal pr opertl es. The conpounds of
the i nvent ar e preferably useful for treating netabolic diseases and

di sorders. Such netabolic di seases and disorders include, for exanple,
obesity, GtephletYes; cIPEY esald a/34 ypmo2cdi latret pptidobbabghewopypidicdiPmgpaiss o

k i £ ast |
knoun 35 AN R, ecn T L PRLELANES Y R 50 B R e 19
present i ﬁfx%ﬁﬁl’wrredwg\ﬁedm ingata apthas rabeandq cedtmentrprssiced by eoghighisi ng a

t her apeut i,gal-{ehodb tmtmﬂaoﬁrmwﬁn&)‘kgh%) MSLSOREPLS iEher 2, HE&RRPY Rfode}gaﬁe st
accordi ng. t@?fr‘?il or a salt there ar maceut cal

accept abl & norT‘h‘% hugwpstaes 8Yert2ﬁ OPFF\/Eﬂf%eéW HBSUgZRBAE %3633
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our' 1 eat (ORISR TE RS éé%fdéﬁh%aﬂsr Tt A PR S Sl AR g™
pr ocedur eSudhet, e CpEHEBEYs Moyadioedyersivhef BBY¥powideh @hidtitss-2hweretreplacadi Hyl
pref er abl i e@l{lﬁé Eha‘i’ﬂ 811;%5%28 Ljfa?l‘}cﬁﬂﬁxg feh ﬁﬁﬁldwgd a‘%%ﬂw*ﬁ%é’&?éégne{l%efpt ors

such as N a oni st or antagoni st e reactions
are, ther Bls§DtORaf ﬁwﬁmd bsrﬁ@uwdjmréﬁnéacn%ﬁo\mtag@alap@s@ Mg PEHAERnHPE

| onger galrzft éhlﬁlﬁ’n' ('Kr&’tbﬂ&gﬁﬁ@t ﬁlaMe%lﬂkl@s BrocRBA i Qlid E@éllftﬁ Aﬁﬁé}lnﬁﬁil?lteﬁﬁdt g
conpared to native pepti e,r Di.o cal activity an
recept3(9r 3683?%”1“81 gm“ﬁ"t "53 w’& Uﬂ‘ag&@@%% ?%el pnﬁghtl on is not
limted to the particul ar enbodi rrents of the invention described herein, as
vari at i onfn additidre rgant dialmha\re shoiyodhareRuius -amygakieic ppkess patikbnsd hidve ahahdly wi t hi n
the scope, r 30
term nol ol eng%ggt@%%?%@a? Rcll b b2 o) BRI} AR EpAy Bhcdnie
enmbodi mententrddpad lengriotm wigt hd@mt@@nb@d«tm@mtﬁaﬁgg thenstpesidnce ¢ofdhis popiedeof t he

present i @R bﬂ’l’& Wesds opﬁle%t)ﬁphis&@&d OeriABwRRRESESH PYIYahABde: r¥fdced

2010/ 052144P / EP 009/ 8640
gastric emptying and delayed gastromtestlnal transit that is responsible for improved



Al t hough any net hods, devices and materials simlar or equivalent to those
descri bed herein can be used in the practice or testing of the invention,
t he pref ewoedivsetieds, devices and material s are now de®CTiEPe@9/08d0B4 pept i de
sequences nentioned herein are witten aatccor ding to the usual convention 5
whereby the N-termnal amno acid is on‘the left and the C-termnal am no

d th t d h t t
i no aci HoPBaPHESsoRl emed RFes o) BB BbRaem b ot HeNAndd e amiie
i soneric ﬂmwm doset ddpsnddme rdd uk pomafodr pehpheani adamarstrdtmhaﬁ PY%a % @preseht ed

unl ess_ ot Ry ggﬁég:]ﬁ?%l}%] R GRlEDsufs %d&ﬁ@ﬁﬁ%g‘gs % &?&%E#&fﬁag’htehi S

)
inventi on, t he and nonconventi on revi I ons
various afdlated agpniss, erayaffsr u kg, termm thesanshe émra@qhdﬁglm@lq@diwaﬁrt to those

skilled i podths. @ drnerddehl. f]Ql‘hIPliiIﬁIdchMolaN/[@tabblwngQ%SJWOOﬁS prbTfseait i ¢ Acid;

alpmaRagyd LTS 22?%5@ @ﬂ@egﬁﬁ%t&rﬁ ﬁtealAf?%s&ﬁeﬂ.léﬁS? Zv?é%@Q%rlﬁmgsfdﬂéaéme

Leu=L=Leust nByrglopsZi=215512065); Mel EildabER Ricodli, Mes; ] AbesPBes3-Phengda).ani ne;
Pro=P=Proline; Ser=S=Serine; Thr=T=Threonine; Trp=WTrypt ophan

Tyr=Y=Tyr @sin Val i ence,
the foll O\%i I{rgzec? S 1% S[herg’@l%zére%(?f%l en%%idelere% anylog dE';fY héb“/lu?é)loi/\%rr prio %ﬁ%ﬁm eties,
reagent s amight whileipresessirgckqiunl quqegte][ petentyiaod selpeyity 9gainst Y1, Y4 and Y5

(4- oxopy6- Pécplﬂﬁ?szbﬂarﬁldéklﬂ&‘ %&8‘%@4 ¥ ﬁlﬂﬁﬁhcﬁgﬁédl% G'}N%hqjes 20 6-Ahx is

6- Ami nohexanoi ¢ aci d cl ohexyl aI an| ne; I's 1- Naphtyl al ani ne;
(2)Nal is Naphtyl eis 25 AIIOC| Al | oxycar bonyl ;
Fnoc is Tﬁ? B‘ETPBWT IBXVEIQP%%WN? Y U lﬁiomféf%wtmqt#gﬂhc st CP
2,2,5,7, 8di§6fdeﬁdﬁ§1ﬁdhyﬂ1€ﬂabdﬁfﬁdls&sésuhﬂdi’syslrderﬁhﬂuds, for example, obesity, dlabetes,
22467 |,d obezfur .

2010] 0571 HABCAN BRSO Do Bt e SprRnas SRdomsdd: w5 Aceti c
anhydri de,resmczhldydlpﬂdmnlannmalrbé,fasucczse Bhdrenpajitediicand tégraiceDVF | s

D net hyl f ormam de; DI PEA is N, N-Diisopropyl et hyl am ne;

15 In a further embodiment of the present invention, provided is a pharmaceutical
composition, comprising a therapeutically effective amount of the neuropeptide-2 receptor

agonist according to formula I, or a salt thereof, and a pharmaceutically acceptable carrier.

The compounds of the invention are advantageous because, for example, they are
truncated versions of the PYY s5.3.. The shorter peptides, for example, not only facilitate

20 easier synthesis and purification of the compounds, but also improve and reduce
manufacturing procedures and expenses. Moreover, the compounds of the invention will
preferably interact with Y2-receptors and not with homologous receptors such as NPY Y1,
Y4 and Y5. Unwanted agonist or antagonist side reactions are, thereby, minimized. The
truncated-lipidated peptides also exhibit longer half-life in vivo and favorable

25 pharmacokinetic properties compared to native peptides while maintaining their biological

activity and receptor specificity.

It is to be understood that the invention is not limited to the particular embodiments of
the invention described herein, as variations of the particular embodiments may be made
and still fall within the scope of the appended claims. It is also to be understood that the
30 terminology employed is for the purpose of describing particular embodiments, and is not
intended to be limiting. Instead, the scope of the present invention will be established by

the appended claims.



TFA is Trifluoroacetic acid; iPr3SiHis Triisopropylsilane; HOBt is

N- Hydr oxybenzotriazole; 10 DIGis N, N -Diisopropyl carbodiimde; BOP is
Benzot ri awol200/0sbsty-t ri s- (di met hyl am no) phosphoni um herafiirresoophmsphat e;
HBTU i s 2-(1H Benzotriazol e-1-y1)-1,1,3,3-tetramethyl uronium

hexaf | uor ophosphat e; 15-ATOPA is 15- _ani fo- 4,7,10, 13, -tetraoxapentadecanoic
acid; 12-AT is 12- trlo ado cadecano C. ac DOSA is
N (8 amt ISR e BER S5 e ab Rl R Rk B hote derbed

N- ( 5- am nberBincoaa-bpentd/ih)the pra@:ncmntestmglotﬂ theNvRerition ] thegt ¢fyire@mpttrodb,i di none;
FAB- M5 |sdgg§ga§agﬂﬁggﬂg§éggﬁg& § spectrometry; and ES-MS is Electro
spray nmass spectronetr use hereln the term"lipid noiety" neans
an optionally substltuted linear or branched al kanoyl group of from 4-24
carbon at OHPEPiHETareSEyMFRERRedAeDN BE HdfFIACENEiNgREDS PpiLCARIFRISN may be

nat ur: als| ng@ﬁew Feng- t@ﬁmﬁmrahhﬁb eid 1d°<51eﬂ@néfeﬁqd ihRic e miire] | 'aﬁﬁnd 06d 4d thbut are
not imted to

l.aur.0 I SO almt
T6- br omoh B BRlsdyed obir i ptipe g prb e es sl Ad ey e wo
2010/ 0521§éﬁﬁ€/b5320@’5&k&&ﬂ9314;mo atid hAssamsatt fbﬁhemﬂs thehefdrershthaayido avkhns an
optional | th %%br%lgtlegelllltte%g:ﬁé % her&?%g l )ﬁ)géslél&ll di %:(? rP%?X&Iln}eﬁIenﬁg 1¥1l deggrlbhl"g%t fRioar yl
group bound Vi & & ?
pr opi onyl invoetoroyle ccgwgytrqnd md mbm‘ﬁ,nltlonal aﬂvbrqm@bnhﬁmhmwgoms aghino
hydr Oxﬁ()buﬁéﬁ‘é)%'e usélt, ThUQLEPRIZAYs ard 'feﬂﬁ@igf {3Mbse kil RAGNWACE BM{ for clarlty are
2- nethoxygcq%% and the 5like. As used herein, the term™alkyl", al‘one or
i n combi ndt*SREIAMt h ot her groups, refers to a branched or straight-chain

nonoval enissabHAgiaesk adidphliatAeAbyiied 8 a0 i akn-o= Agpﬁri &wenty carbon

atons, preferab t 0_sjxteen one to ten
o bon ot GG xaYAE PR LGRSO S R Py i QHP’ “or

unsat ur at Hdzlzrfmimﬁaieehm:rtml@:ucme, [ystchyshec yet+ e =Madhioaineof three to ten,
Pr e or @01 YLV A8chahihcEAR00 Y iTBoc Tl Sechl LS frukIdGH exerpl 1 1 ed by
radi cal's such as cgc opropyl, cyc bu y cl opent cyéiohexy
cyclohept?ﬂ"NoﬂﬁyﬁoPh%ﬁﬂh%ﬂ%ﬂTyﬂéﬁU,@h%—@r@éﬁﬂnﬁaad%k@$%¢V§uwenbodlnent
the "cycl oal kyl" nvieties can optionally be substituted with one, two,

three or hoyrfostdsthibm@Nihs folldwih mls&ediéumdﬁrsﬁhaal@ ROk &S repAdshtIHO
stituents are. not, in tﬁﬁﬁ%kSUbss _¢ﬁgd further unless indicated ot herw se.

Exanpl es BIIFSITEFCR N lliedise dBYSWGP: are not linited to, optionally
substituted cycl opropyl, optionally substituted cyclobutyl, optionally
substitutBdaGxeknmehpmhmam@LWbmﬁkhynambstiﬂMheﬂEQWdtopentenyl, optionally
substituted cycl ohexyl, optionally substituted cycl ohexene optionally
SUbStHEUt8%&ﬁ%§%9§ﬁﬂ#ﬁ&mn@ﬂ%cﬂhe like or those 20 which are specifically
exenplifie erein e term "heterocycl oal kyl" denotes a nono- or

pol ycyclic, al ng, wherein one, two or three of the carbon ring atons
is replacghaﬁyiﬁkﬁﬁfgﬂéﬁmﬁnlsuch as N, 0 or S. Exanpl es of heterocycl oal kyl
groups include, but are not limted to, norpholinyl, thionorpholinyl,

pi per azi nyl)NapispeNaghtylaningyr r ol i di nyl , tetrahydropyranyl,
tetrahydrofuranyl, 1,3-dioxanyl 25 and the |ike. The heterocycl oal kyl

groups naxngglggggaahhggkgg;or substituted and

Nle is Norleucine;
25 Alloc is Alloxycarbonyl;
Fmoc is 9-Fluorenylmethyloxycarbonyl;
Mtt is 4-Methyltrityl;
Pmc is 2,2,5,7,8-Pentamethylchroman-6-sulfonyl;

Pbf is 2,24,6,7-Pentamethyldihydro-benzofuran-5-sulfonyl



attachnment may be through their carbon frame or through their heteroaton(s)
where appropriate, with the understanding that said substituents are not,
in turn, wobsetoasetsed further. The term "l ower al kyl", alPOmEPRI09I064034

conbi nation with other groups, refers t%%a branched or 30 straight-chain

al kyl radical of one to nine carbon atons, preferably one to six carbon
atons. Thi r.m i urt her. exenplified by radicals such as nethyl, ethyl,
n-propyl,tigggﬂg%GﬁpLﬁ@ﬁ S S butyl, isobutyl, t-butyl, n-pentyl.
3-net hyl butyl, n-hexyl, 2-ethylbutyl and the |ike. WO

2010/ 0521 A4fTiF/AePRO0gyd64634 - 8 - The term"aryl" refers to an aromatic
nono- or pol ycarbocyclic radical of 6 to 12 carbon atons having at | east
one ar onagirgCN i03cetby@R! es of such groups include, but are not linited to,
phenyl, naphthyl, 1,2, 3,4-tetrahydronapht hal ene, 1, 2-di hydronapht hal ene,

i ndanyl, 1Hindenyl and the like. 5 The al kyl, |ower alkyl and aryl groups
may be sub®f iﬁﬁ@ﬂmgﬁﬁﬁﬁgﬁﬁé$ituted. VWhen substituted, there will generally
be, for exanple, 1 to 4 substituents present, with the understanding that
sai d susbsDMEsmismediyfonatmiden turn, substituted further unless indicated

ot herw se. These substituents may optionally forma ring with the al kyl,

| ower al ky Y hy G onnected with. 10 The term "heteroaryl,"”
refers totgﬁéggﬁﬁgi?@gﬂgﬂgﬁgﬁﬂ§%§?§cyclic radical of 5 to 12 atons having
at | east one aromatic ring containing one, two, or three ring heteroatons
sel ect ed fFBns Niflgoroagedic aCidini t h the remai ning ring atons being C. One or
two ring carbon atons of the heteroaryl group nmay be replaced with a

car bonyl @reBil.is Trilbbgrop@lsimear yl group descri bed above nmay be substituted

i ndependently with one, two, or 15 three sub stituents, with the
understangkﬂﬂitggﬁ:%gi S rﬁthtuents are not, in turn, substituted further
unl ess indicated of Herm g&’ &%ﬁ%ounds of fornmula (1) can have one or nore
asynmetric carbon atons and can exist in the formof optically pure

enant i ®me PEC iniNN upésopodpybadhediiondss s such as, for exanple, racenates,
optically pure diastereoi soners, m xtures of diastereoi soners,

di ast er eoR®PTR LS 04GzZbRESIBYASis PAintBI MR 8D ) SHosPh &S LAT IRRhBQTBphSsphAeeMat es.
The optically active forns Can be obtai ned for exanple by resolution of the

racemat e hy a ric nt hesi.s or .asymetri c chrqmatograph
(chronat35?%%%V%%ﬁFﬁ%Qb€ﬂ%¥8F'ﬁg %rbéﬁﬂé%ﬂpthhﬂﬂP7mﬂ$ﬁ@ﬁgﬁ9 sPB#HSenbr aces

all of these forns as well as all regioisoneric fornmns. Preferred is a
neur opept il & TOResdptaninagoni Gt 3, attrdanpantaletdfoindnad;ei n said lipid noiety is
25 carpryloyl, lauroyl, nyristoyl, palmtoyl, 16-bronohexadecanoyl,

2'hexy'de?ﬁﬂﬂXﬁ)&ﬁsEi&ﬂ&%ﬂﬁxg?§ﬁ§ﬁhﬁﬁ&u@&§$gﬂkﬁ9 | s a neuropeptide-2

receptor agonist of formula erein sald spacer noiety is 6-Ahx, Ala,
Au, Ala-Au, Ju-3u, 15-ATOPA, 12- ATODA, 8-ADOSA, 5- AOPSA, Ser-Ser or
Thr- ThS, 8a\DP3A i dPeaniae-Fesdixegrbpistingmicacidcept or agoni st of formul a
(1) wherein Z is absent. WD 2010/052144PCT/ EP2009/ 064034 - 9 -

Furt her nopAOp8efsed( Bdniiso-a-dxeipeaptpsicd@armid &6 pt or agoni st of formula (1)
having formula (I1): L' | 5Z

Y-IIe-Lys}ﬁﬁﬁﬁgpﬁ%ﬁﬁI %&kﬁﬁhﬁ%@;Trp-val-Thr-Awg-(;n-(NNb)Awg-Tyr-N H2

FAB-MS is Fast atom bombardment mass spectrometry; and

ES-MS is Electro spray mass spectrometry.

20  As used herein, the term “lipid moiety” means an optionally substituted linear or branched
alkanoyl group of from 4-24 carbon atoms, preferably from 12-20 carbon atoms. The lipid
moiety may be naturally-occurring or synthetic. Preferred lipid moieties include, but are
not limited to, caproyl-, lauroyl-, myrisoyl-, palmitoyl-, 16-bromohexadecanoyl-, 2-

hexyldecanoyl-, eicosanoyl-, and the like.



| Z 101 L (Il); wherein Lis alipid noiety; 15L" is a lipid noiety; X is
(4- oxo- 6- pi perazi n-1-yl-4H qui nazol in-3-yl)-acetic acid (Pga); Y is H, an
acyl noi evQ20r0/5948- A u; Z i s 6-Ahx, Ala, Gu, A a-d u, PGIErAM/0643+4 ATOPA,
12- ATODA, 8- ADOSA, 5- AOPSA, Ser-Ser, Thr-Thr or absent; 20Z is 6-Ahx,
Ala, Au, Ala-Au, GQu-du, 15-ATOPA, 1Z-ATODA, 8-ADCSA, 5- AOPSA, Ser-Ser,

Thr-Th b t:. d. wh 1,5 ieties.L-Z- A bot h
or csent . A RptREAPERERT g e oopepl s el Bt oS Balth o o
formul a (hétproshadiceaml edicterbanpi gronpbetiyd vis acarbpnyl gylip ahdinchydes grnopps soyl |

| m t oyl - - I e . Al
R e L R S
of Z and Zydrpgybmtmoy@dlu%ple@t@ﬂ; 2-gaphtipyl; 2-gEenybeetybr2-miathoyracetylgnghthe

particul afjkyy preferred is a neuropeptide-2 receptor agoni st accordi ng of
formula (11) wherein Z is absent. WD 2010/052144PCT/ EP2009/ 064034 - 10 -

Preferred, | & ieur oRept e 2,1 SEsRLor, 2090 8lo i AR RE g3t ed from

Ac- | | e- Ly bfaBuhed gﬂs)ral%qa;d@ﬁg nhbreovdlgnt daauratdd akijhigic Mg rothirboArrgdiGl of OhM) Ar gTyr
shc. i1 e LYSPELEP YLy RSeRE Yy PP oS R TS VAT PFRF RN R Phoe) A g
- Tyr - NH2¢arbon atoms.
Ac- Il e-Lys(Lauroyl)-Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- G n- ( N\Me) Ar gTyr
-NH2; 10 The term “cycloalkyl” refers to a, saturated or unsaturated, monovalent mono- or

polycarbocyclic radical of three to ten, preferably three to six carbon atoms. This term is

further exemplified by radicals such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, bornyl, adamantyl, and the like. In a preferred embodiment, the “cycloalkyl”

moieties can optionally be substituted with one, two, three or four substituents, with the

15 understanding that said substituents are not, in turn, substituted further unless indicated

otherwise. Examples of cycloalkyl moieties include, but are not limited to, optionally

substituted cyclopropyl, optionally substituted cyclobutyl, optionally substituted

cyclopentyl, optionally substituted cyclopentenyl, optionally substituted cyclohexyl,

optionally substituted cyclohexene optionally substituted cycloheptyl, and the like or those

20  which are specifically exemplified herein.

The term “heterocycloalkyl” denotes a mono- or polycyclic alkyl ring, wherein one, two or
three of the carbon ring atoms is replaced by a heteroatom such as N, O or S. Examples of
heterocycloalkyl groups include, but are not limited to, morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxanyl

25 and the like. The heterocycloalkyl groups may be unsubstituted or substituted and
attachment may be through their carbon frame or through their heteroatom(s) where
appropriate, with the understanding that said substituents are not, in turn, substituted
further.

The term “lower alkyl”, alone or in combination with other groups, refers to a branched or

30 straight-chain alkyl radical of one to nine carbon atoms, preferably one to six carbon
atoms. This term is further exemplified by radicals such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3-methylbutyl, n-hexyl, 2-ethylbutyl
and the like.



H Il e-Lys(Lauroyl- 6- Ahx) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- A n-

10( NMVe) Ar g- Tyr - NH2;

Hlle- Lys\(v()aurwlmbet a- Al a) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr pPURIEPTIMOAMIG4 G n( NVe
) Arg- Tyr - NH2;

H1le-Lys( Laur oyl -d u) - Pqa- Arg- Hi s- Tyr “Bsu- Asn-Tr p- Val - Thr - Arg- G n( NMe) Ar g-
Tyr - NH2;

15H 1 | e~ LyBE KFPY 0y 1% i) 9Bripgiengr 87 PPy POy Al A ovaIahien ar g- @

n- (Nwve) Aa‘@niﬁyravmlga; least one aromatic ring. Examples of such groups include, but are not
C‘C | :_E Ly kiRl @, Loy B 978 3t ihivhRitiapiathl VAU AFsrfapSmdeRe ( NVe) Ar gT

H 1 | e- Lysim@anyh tidyingerphandsibglikg.s- Tyr - Leu- Asn- Tr p- Val - Thr- Arg- G n-  ( NMe) Ar g-
20Tyr - NH2;
Pal i t gyl The 8Hcldy FowRe aHef¥ GrdHir§l-ghytipsLi sl SdirbdtitateMaruhBlibsAt @eddWh &NVE) Ar g- Tyr N

Pai i t oy 1SEsHHNech thaert YAl sty beios PRI duio ASHOFIBENAPETHE PN n( V) Ar g

- Tyr - NH2; understanding that said substituents are not, in turn, substituted further unless indicated

)Z/rSF)alezt OX&legNlAp)Th L&ubYRuds qgnf‘sr %pﬁ&ga'lﬂ/-wgrnll'glljln@%\n{h-rﬁlg al\@ 1(;(/\rrlerralﬁ‘§l%rgrﬁ Arg-T

H- 1 | e- LysgRalprih¢yoyre cennslascil Wida- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g- G n( N\ve)
Arg-Tyr-NH2; WO 2010/ 052144PCT/ EP2009/ 064034

H 1 621|9y5(Fﬁélte'?}nt"%tjer&“rﬁh%fePQé 2R ¥ ho LYol RdValof Bhs 126@mE n- ArgT
r -
ﬁ || e- Lys Poanaitlesst 9%%?3%1&}199@3@%%@84?% T OF thyenERs #Ftﬁt%ﬂmw}eq&ﬁg- d n(N

Me) Ar g- Ty froNHﬁ O and S, with the remammg r1ng atoms being C. One or two ring carbon atoms

5HIle-L T Val - Thr - Arg- d n-
( NVB) il’ gy ‘?ﬁ ‘ﬁ,he 1 glr%ul%mgg Eg er%%cg?/ w1thy ectalfbo,&lyls_‘ésr%up rp-va r-Arg n

3 u) - Pga- Arg Hi s- Tyr-Leu Asn-Trp-Val -Thr-Arg- G n- (NWe)Arg- Tyr - NH2;
H- 1 | e- Lys{Pahetercoyil g@up-dasaibed rhaveangy bi s1byiutddandgpendantly-with o twarag- G n-

10( NVBsAT g5 dy §u‘bNﬂ%ents, with the understanding that said substituents are not, in turn,
H 1l e-Lys( Pal mto%/ mma- G u) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g- @ n(

NME) Ar g- -|-§,q, sm‘p;zed élﬁ@ler unless indicated otherwise.

Compounds of formula (I) can have one or more asymmetric carbon atoms and can exist
in the form of optically pure enantiomers, mixtures of enantiomers such as, for example,
racemates, optically pure diastereoisomers, mixtures of diastereoisomers, diastereoisomeric
20 racemates or mixtures of diastereoisomeric racemates. The optically active forms can be
obtained for example by resolution of the racemates, by asymmetric synthesis or
asymmetric chromatography (chromatography with a chiral adsorbents or eluant). The

invention embraces all of these forms as well as all regioisomeric forms.

Preferred is a neuropeptide-2 receptor agonist of formula (I) wherein said lipid moiety is
25 carpryloyl, lauroyl, myristoyl, palmitoyl, 16-bromohexadecanoyl, 2-hexyldecanoyl or

eicosanoyl.

Further preferred is a neuropeptide-2 receptor agonist of formula (I) wherein said spacer
moiety is 6-Ahx, Ala, Glu, Ala-Glu, Glu-Glu, 15-ATOPA, 12-ATODA, 8-ADOSA, 5-
AOPSA, Ser-Ser or Thr-Thr.

30 Also preferred is a neuropeptide-2 receptor agonist of formula (I) wherein Z is absent.

A neuropeptide-2 receptor agonist of formula (I) wherein Z’ is absent is further preferred.



H Il e-Lys(Pal mtoyl -ganma- G u- ganma- d u-) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val -
Thr-Arg-A@n- (NMe)Arg-Tyr-NH2. 15 Further preferred is a neuropeptide-2
recept or woenits2aft forrmula (1) selected fromthe groupPCOEPRE0IONMY3OF

H 1l e-Lys(Pal mtoyl - beta-Al a- ganma- G u- )9- Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val -
Thr-Arg-d n- (NMe) Arg- Tyr - NH2; 7

e LS e Rl T 1 PTG B R O Bt
Pyro- A u- [lle- Lys( Pal mi t oyl - ganma- G u-

gamma- G u-) - Pga- Arg- Hi s- Tyr - Leu- AsnTr p- Val - Thr- Arg-A@ n- (NWe) Ar g- Tyr - NH2
H 1| e- Lys(2- hexdyl decanoyl- 6- Ahx) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g-
G n- (NMe) Arg- Tiyr - NH2;

25H 1| & Lys(Ei cpsanoyl- 6- Ahx) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- @ n-
(NVe) Arg- Tyr - NH2;

H 1l e-Lys(Ei I = - - - i c - -Trpval -T
- A g- G - (NS A O oo Y P e ERaboai el i e:

H Il e-Lys(Pal mtoyl-15- ATOPA) - Pga- Arg- Hi s- Tyr- Leu- Asn- Tr p- Val - Thr- Arg-d n(N
Me) Ar g- Tyr - NH2;

H 11 e-1ys(Ei cosandyl- 15- ATOPA) - Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g-

G n- (NWe) Ar g- Tyr INH2;

SH-11e-Lys(Pal m toyl-12- ATODA) - Pga- Ar g-(Hlij;s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- @ n-
(NMe) Ar g- Tyr - NEZ; )

H 11 e-Lys(Ei cd8818Y1- 12- ATODA) - Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar gGLn- (
NMVe) Ar g- Tyr - NH2;

H I | e- Lys( Pal hig¢ oylipid-m&IEISA) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr p-Val - Thr - Arg- d n-
10( N\ve) Ar g- Tyr - NH2;

H 1l e-Lys(Ei cpsan -18- A) - Pga- Ar g- Hi s- Tyr - Leu- Asn-Tr p- Val - Thr- Arg-d n(N
11 e-doys (B CosanpilinthioBgs

Xis (4-ox0-6-piperazin-1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is H, an acyl moiety or pyro-Glu;

Zis 6-Ahx, Ala, Glu, Ala-Glu, Glu-Glu, 15-ATOPA, 12-ATODA, 8-ADOSA, 5-
AQPSA, Ser-Ser, Thr-Thr or absent;

20 7' 1s 6-Ahx, Ala, Glu, Ala-Glu, Glu-Glu, 15-ATOPA, 12-ATODA, 8-ADOSA, 5-
AQPSA, Ser-Ser, Thr-Thr or absent; and

wherein moieties L-Z- and L’-Z’- are not both present.

Further preferred is a neuropeptide-2 receptor agonist of formula (II) wherein said lipid
moiety is carpryloyl, lauroyl, myrisoyl, palmitoyl, 16-bromohexadecanoyl, 2-hexyldecanoyl

25 or eicosanoyl.

Also preferred is a neuropeptide-2 receptor agonist of formula (II) wherein one of Z and Z’
is Ala, Glu, Ala-Glu, Glu-Glu, Ser-Ser or Thr-Thr.

Also particularly preferred is a neuropeptide-2 receptor agonist according of formula (11)

wherein Z is absent.

30 Further particularly preferred is a neuropeptide-2 receptor agonist of formula (II) wherein

7’ is absent.



H 1l e-Lys(Pal mtoyl-5- AOPSA) - Pga- Arg- Hi s- Tyr-Leu- Asn- Tr p- Val - Thr- Arg- @ n(NM
e)Arg- Tyr- NH2;

15H | | e- Lyo(Rioc3gEmoy 1- 5- AOPSA) - Pga- Ar g- Hi s- Tyr - Leu- AsnPTTEPYeo/d4e84 Ar g- A n
- (NMe) Ar g- Tyr - NH2;

H Il e-Lys(Pal mtoyl-Ser-Ser)-Pqga- Arg- H L0 Tyr - Leu- Asn- Tr p- Val - Thr - Arg- @ n( NM
e)Arg-Tyrs NHZ;. . . :

11 o Ly s BT Gihing Prursapptide:3 esepiongag i’ of ymulagih) sssifuA H#RRE av g- @ -
20( NVE) Ar gerbystinibi ;

H Il e-Lys(Pal mtoyl-Thr-Thr)-Pqga-Arg-Hi s-Tyr-Leu-Asn-Tr p-Val - Thr- Arg- G n(NM
e) Arg-Tyr- NHZ; ar )
H 1l e-Lys(Ei c%g é%@s@fht’{@h%“-% aH}AS\rT -rI-IIieé1 Al'sil r Trl?e\lﬁlA?rllr- AI'rrgpg;{?amT e)rér/gr g-d n(N
Me) Ar g- Tyr - NF-NpB: The present representative conpounds may be readily

synt hesi zed by any known conventional procedure for the formation of a
peptide Ii nkagaIbemmprﬁaﬁm@qa@irg&{isswmeMMmp1mathrm@@dqme)m%l ude,
for exanpl e, inyﬁﬁ%l uti on phase procedure permtting a condensation between
the free al pha’aninb group of an amino acid or residue thereof having its
carboxyl group and other reactive groups protected and the free primary WO
2010/ 052144 PCKt-#R2060/206403874- AtB His- Ear box bn-grptpl-ohr-angCher Nafa) Ag-aci d or
resi due there@&r_iq@é,i ng its am no group or other reactive groups protected.
Such conventional procedures for synthesizing the novel conpounds of the
present invention include for exanple any solid phase peptide synthesis
method. In su@hﬁ%'LM%PﬁHBY%61A|1?é)'5’9%%%'%11%‘%&‘L?‘l‘fésﬁ‘(;:\féwai‘g%ﬁé\m@%an be
carrie@ out bynseRfugNyrally i ncorporating the desired am no acid residues
one at a time into the growi ng peptide chain according to the general

principl es of | i d phase et S, SHC hads are.discl.osed | for
bxcanpl o, ver r [ Tt PSR PR A e M H S B8y 38 S By
Barany et al.(N¥MagAehtriMlds, Anal ysis, Synthesis and Biol ogy, Vol. 2,

G oss, E. and Meienhofer, J., Eds. Academ c Press 101-284(1980). Conmon to
chem cal synt 3 té 1,SA L D8; teat ALt viieaat A i_de chain

gr oups of theﬁsg(feii}éﬁgalg%n? n%glzts:l?qlg Anrgir}g%[s?ﬂé@ L\%ﬁt[ﬁq&gﬁtg{gl e p%fcﬁésggi ng groups,
whi ch will pr@V’MﬁAr&‘EﬁéﬁHéal reaction fromoccurring at that site until
the protecting group is ultimately renoved. Usually al so conmon is the
prot ectsi on of Hthe Lad(Mhaiseiyl-8Atg) Pup- Fgn- 8- Higi Tye- LEb- Aaai Tpoval f ThaghmnGinwhi | e
that entity r&@MZArathr%ﬁqar boxyl group, followed by the sel ective renoval
of the al pha M ﬁro}iec ng group at allow a subsequent reaction to take
place at that site. Wile specific protecting grroups have been disclosed in
regard to theASdle'rId’$6?@b9@°ﬁ§ﬁﬂhé\sgﬁlﬂ=§0’hbdl,lﬁsn- sho(dl d hyeArgdilad NMea\rgach
am no acid cafyhgprotected by a protective group conventionally used for
the respective ' amno acid in solution phase 20 synthesis. Al pha am no

groups may be protected by a sujtable protecting group selected from
aromatic uret -H%--LtfiﬁB@nﬁwpe%ﬂh@-fg‘rsoﬁﬁ-s%eum?@g%h-m-&@@ﬁ?@&%ﬁérg-
benzylzxycar bomyNH,Z) and substituted benzyl oxycarbonyl, such as

p- chl or obenzyl oxycar bonyl, pnitrobenzyl oxycarbonyl,

p- br onobenzyl carbanyl . -p- ki phenyl - i sonr QxyeGar bonytl,. Q- o
P Gor eny et ot BBRB RS P ARt SO R T R PR e RO s
al i phatic urelNhhne-type protecting groups, such as t-butyl oxycarbonyl
(Boc), diisopropyl nethyl oxycarbonyl, and isopropyl oxycarbonyl. Herein, Fnoc
is nmost pref ePﬁlﬁQt_ofypé-AélxpﬂP@LMWAB{-PE@‘PH-%—A@@%-d"aﬂ?h%\?%@ﬁnﬁay be
protected by su tab}e protecting group such as nitro, p- 30

t ol uenesul f on{NMeRg8Y LY (ALY pent amet hyl chr omanesul fonyl (Pnt),

4- Met hoxy- 2, 3,6, - trinethyl benzenesul fonyl (Mr), (Pnt), (Mr) and (Pbf)
are nust pref Balnayl-6rAhar dé-DynRgd-ArgHis- Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-Arg-Tyr-

NHy;

H-Ile-Lys(Palmitoyl-6-Ahx)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;



WO 2010/ 052144PCT/ EP2009/ 064034 - 14 - Epsilon am no groups may be
protected by a suitable protecting group such as 2-chloro benzyl oxycar bonyl
(2- C1- 2) ,wo-2Broarseidbenzt | oxycar bonyl (2-Br-Z)- and tbut ylPoxyEpacdooniB4 ( Boc) .
Boc is the nost preferred for (Lys). gLoxyI groups (OH) may be protected
by a suitable protecting group such as benzyl 5 (Bzl), 2,6- dichlorobenzyl

(2,050 B L 12 bt PR Bty B LR BB St £ ()

prot ected by EylsNiﬂzabl e protecting group such as 4-nmethyltrityl (I\/tt),
2,4,6-trinmet hoxybenzyl (Tnob), 4,4- D nmethoxydityl

BIS (4- met hox t 10
preferred forﬁppg é@’alﬁ?&%}ftgtﬁ ﬁﬂpoﬁi“g glgg?%rupé[{n%%/n T-I!eis E]ra%)?g%%le @%13 a

sui tabl e prot gg b H9e| ected fromfornyl (For), Mesityl-2-sulfonyl
(Ms) and t- butyI oxycarbonyl (Boc). Boc is the nost preferred for (Trp).
The i msdazol eHgn@ups(mymhgl OLOt BfA &€5- Hys-ByrsiLbiut al-Erpval- BE{-WAG GI-oup

sel ected from Q\B’ {Zﬂ%‘:ﬁf éﬁﬁzl) t - butyl oxycarbonyl (Boc), and Trityl (Trt).
Trt is the mo ﬁ% erfed Por (Hi s). The synthesis of the anino acid Pga is
described by J. Hutchinson et. al (J .Med. Chem 1996, 39, 4583-4591). The
Froc- Pga der i Viatl¢-Lgs(Ralsnipyt-distis &ld- Gl orPided1gPEjs-Tyrelew- SsmT-&¥gbTANT| |
solvents, iso i met hyl ene chl oride (CH2Cl12),

di et hyl for rra%[rggﬁg% ‘?'%I\/lﬁgr d N- net hyl pyrrol i none (NWP) were purchased
from Fi sher or Burdick & inckson nd were used w t hout add| t i onpal
treatment. Tr PrilerbroBelatioy]-S&y-&lwadpurendiseldr lesrsmal ®c bt bbH- 818 -Faka and
used wiot hout fNMehek-PuNFication. Diisopropyl carbodiimnmde (DG and

di i sopropyl et hyl am ne (DI PEA) was purchased from Fl uka or Al drich and used

wi thout furth ri (H(B['l

di met hyl sul fi géllgﬁxfékalmlg)yﬁgalﬁ%d@gﬁegﬁt rgoﬁls b’I’)euvAvesr e %u\%gﬁrahsre gf?

Si gma Cheni calNMe)Argrdrt¥idd andlt hout further purification. Protected am no
acids were generally of the L configuration and were obtained commercially
from Bachem VCRf n [ thin

| ayer chromat glrlrlglﬁgsﬁﬁhﬁ%yl E%hrr% Ct;l?lngahgg? ﬁlﬁg%r&t%omﬁ?eﬁq%gnéﬁgrrﬁjygm ne
resin (BHA) waBr- r%fé‘})‘M(VP@PA@fT%rt%}Héne - 1% 30 di vi nyl benzene (100-200 or
200- 400 nesh) obtained from Bachem or Advanced Chentech. Total nitrogen
cont ents ofutth@grefe@sd 3% VRIFEePadED abdeptod agoviiarvf Gortula (1) 2elaed Fom HO

2010/ 052144PCT/ EP2[009/ 064034 - 15 - In a preferred enbodi nent, peptides

wer e prepgr & Get ggso1 i d phase synthesis by the nethod general | y descri bed
by Merrifield, (J. Arer. Chem Soc., 85, 2149 (1963)), althou ot her

equi val ent chbim @éVS(B@imlmlsbstawd@mmm Ghe)-&ne- Acg)ﬁilﬁTbeLel@édng@Pﬁhéw ously
ment i oned. SoirhfjAp@@;@@ (R¥HR -Ng,commenced fromthe Ctermnal end of
the peptide by 5 coupling a \ngo ected al pha-am no acid to a suitable resin.
Such a startipg material aﬂ' g ared by attachi nlg

al pha- ami no- pFlotlelte4o-Fremehae %FaBSW FATERY B U B e “t‘b‘P d-pBEhE T8y benzyl
al cohdo (Wang).eu-asmn-Trp-Ofal-0¥ir-Atg-a0Th de/MOAeL-Det-WeBn an Fnoc- Li nker, such as
p- ((R 5)-a-(1-(9Hfluoren-9-y1l)-nethoxyfornan do) -2, 4-di met hyl oxybenzyl) -
phenoxyacetic i Kk nk nzhvdry

Preparation o % Elullga E %balmlﬁgt 'gﬁrﬁ i e@ﬁng?%%v\e(:;‘%%pg\ﬂn% Hf_ﬂ% Egrs 1{ Asn-

Froc- Li nker - BT@IA) -VekThr- écg;@rhr (NA@B@%CBMHM ally avail abl e and generally
used when the desired peptide being synthesized has an unsubstituted am de
at the Cter ”HDHe?LLys'EYMeQﬁHécMno}lf@Aﬁm Diy- A Bigs- Y r- PAREA- Qr@%l ¢RHRAked onto

t he Fnoc- Li nka&_‘? es using the Fnbc protected formof am no acid or
mmetic, with N@/[ege‘%ﬁg i VAr¥HBs of amino acid 15 and a suitable coupling
reagent. After couplings, the resin may be washed and dried under vacuum
Loadi ra5 of thH-HMMERoi;aﬂlopmah&h@qamgmhsrﬁyr beu-dehalrpivubd hbyArgrélno aci d
anal ysi s of aQNﬂ%- u_ Frmc am no acid resin or by determnation of Fnoc
groups by UV b i ny ‘unr eact ed ami no groups nay be capped by reacting

the resin with aceti c anhydrl de and dii spro?yl et hyl am ne i n nethyl ene
chl ori de. H-Ile-Lys(Eicosanoyl-gamma-Glu-gamma-Glu-)-Pga-Arg-His-Tyr-Leu-Asn-Trp-

Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,;



20 The al pha am no Fnoc protecting groups are renoved under basic

condi tions. Piperidine, piperazine or norpholine (20-40%v/v) in DMF may be
used for wbieiopieppase. Preferably 40% pi peridi ne i n DVFPCI/ERRO00I0z40A4

Fol |l owi ng the renoval of the al pha am\rllm? protecting group, the subsequent
protected am no acids are coupl ed stepv %e in the desired order to obtain

an i nternedi a r ct.ed ide-resin. The activati agen used
for coupling. bt bR ET BT R & i DG by SR TR AR

pepti des are WeMe)Angelym-NiHt he art. For exanpl e, appropriate reagents for
such syntheses are benzotriazol -1-yl-oxy-tri- (dinmethylam no) phosphoni um

hexaf | uor ophogp @—iZs(figyg;a}qg\ﬁl;—sfﬁmde)—SanyA{nglﬂsdfﬂ&'egh%pmm/ﬁm“hr—jxrg—

hexaf | uorophosgyat
2- (1H Benzot r iy ONMeiAig yyriNH:3, 3-t et r amet hyl ur oni um hexaf | uor ophosphat e 30

(HBTU), and diisopropylcarbodiimde (DIC). Preferred here are HBTU and D C
Q her &cti vat Hile-ag€PilsmityyE 1 BRI D REBgb W rBaliamyr-sad AMeITip-MabITlr(Arg- GThe

Pepti des, Vol . i.enhofer, ed., Academ c Press, 1979, pp 1-284) and
may be utili zg&&evgﬁgi%ﬁéagents such as 1-hydroxybenzotriazol e (HOBT),

N- hydr oxysucci ni m de (HOSu) and 3, 4-
di hydr o- 3- hy dHebts+Las(Bicosaho@l- B2-Ba&z 0t )r Paez Arge H{sHODHBTy Astay rib& ahdbiedrg-o t he

coupling 35 npxi uGes)AR-Bdefy,to optim ze the synthetic cycles. Preferred
here is HOBt. V\r) 20)10%0%144bCT/ EP2009/ 064034 - 16 - For preparation of

N-term nal acetyl derivatives, acet)él ation was carried out by treating the
resin bound pé‘pﬁ‘?-&és(wlpﬁtozb%%{&@%ﬁ\}s gyt vi-heoReire 1Y abdh e Clior

ot her 1§ term waMepcy! BEiINAS, acyl ation was carried out using the
correspondi ng carboxylic acid activated in-situ with DIC/ HOBt for 30

' : h | f i | i | 1 :
Protocol 1 o sl mngenotl HEAUOER SRR - LXCAS S SRR PR e 4

mn. 10 3 (NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-5-AOPSA)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr- NHy;

15 H-Ile-Lys(Eicosanoyl-5-AOPSA)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-Ser-Ser)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr- NHy;

H-Ile-Lys(Eicosanoyl-Ser-Ser)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
20 (NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-Thr-Thr)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr- NH,; and

H-Ile-Lys(Eicosanoyl-Thr-Thr)-Pgqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr- NH,.

25 The present representative compounds may be readily synthesized by any known
conventional procedure for the formation of a peptide linkage between amino acids. Such
conventional procedures include, for example, any solution phase procedure permitting a
condensation between the free alpha amino group of an amino acid or residue thereof

having its carboxyl group and other reactive groups protected and the free primary



20 % piperidine/ DMF 15 min. 4 DMF 2 x 30 sec. 5 iPrOH 2 x 30 sec. 6 DW
3 x 30 sec. 7 Coupling 60 mn - 18 hours. 15 8 DMV 2 x 30 sec. 9 iPrOH
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carboxyl group of another amino acid or residue thereof having its amino group or other

reactive groups protected.

Such conventional procedures for synthesizing the novel compounds of the present

invention include for example any solid phase peptide synthesis method. In such a method
5 the synthesis of the novel compounds can be carried out by sequentially incorporating the

desired amino acid residues one at a time into the growing peptide chain according to the

general principles of solid phase methods. Such methods are disclosed in, for example,

Merrifield, R. B., J. Amer. Chem. Soc. 85, 2149-2154 (1963); Barany et al., The Peptides,

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

10 1-284 (1980).

Common to chemical syntheses of peptides is the protection of reactive side chain groups
of the various amino acid moieties with suitable protecting groups, which will prevent a
chemical reaction from occurring at that site until the protecting group is ultimately
removed. Usually also common is the protection of the alpha amino group on an amino
15 acid or fragment while that entity reacts at the carboxyl group, followed by the selective
removal of the alpha amino protecting group at allow a subsequent reaction to take place
at that site. While specific protecting groups have been disclosed in regard to the solid
phase synthesis method, it should be noted that each amino acid can be protected by a
protective group conventionally used for the respective amino acid in solution phase

20 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-
25 fluorenylmethyloxycarbonyl (Fmoc) and p-methoxybenzyloxycarbonyl (Moz); aliphatic
urethane-type protecting groups, such as t-butyloxycarbonyl (Boc),
diisopropylmethyloxycarbonyl, and isopropyloxycarbonyl. Herein, Fmoc is most preferred

for alpha amino protection.

Guanidino groups may be protected by a suitable protecting group such as nitro, p-
30 toluenesulfonyl (Tos), (Z,) pentamethylchromanesulfonyl (Pmc), 4-Methoxy-2,3,6,-
trimethylbenzenesulfonyl (Mtr), (Pmc), (Mtr) and (Pbf) are most preferred for arginine

(Arg).



1 x 30 sec. 10 DM 1 x 30 sec. 11 CH2C12 2 x 30 sec. Solvents for all
washi ngs and couplings were neasured to volunmes of 10 - 20 nL/g resin. 20
Coupl i ng weaetwmsasi4t hr oughout the synthesis were nonit oPEU/EPIOM0I040BRI Ser

Ni nhydrin test to determ ne extent of crgpl etion (Kaiser et at.

Anal . Bi ochem 34, 595-598 (1970)) Sl ow reaction kinetics was observed for
Froc- Arg and for co gs to econ amnes b ric hi nder ed
ner s, AntPTIOR R RS U s a rssd PoA S SILr B RER erbpStl et bhbre  r eahiy
prepar ed hetzyloayedbaryl thchDdZ Brom@bg&dobyatboelatﬁzﬂgr Zheandgpti de resin with
acetic 25 i assenbl ed peptide-resins
were dried W%ﬁﬁ?ﬁ%‘?ﬁ%%?gﬁ 'ﬂgﬁ;ﬁ?efege% %%y 052144PCT/ EP2009/ 064034 -

17 - For nDst conpounds, the bl ocking groups were renoved and the peptide
cl eaved f FEAiawmeerpurs (WH oy by argsede We%ébhmeteﬁw FOUNEHE %Srbéﬁ%)’id with
100 [its e(mﬁecb albhlekobeﬁa@(pls dCmBeilhehaudt.islgyl (369), [(k-ﬂ%u@ﬁb‘rﬁ@ét?refé‘i@éﬂ frS

trlfluorog,f g g er gramof resin, at roomtenperature 180 m n.
O altern 5@ >; t'hé gf)ﬁrde resins were treated with 1.0 nL 5 triisopropyl

silane and 9.5 nL trifluoroacetic acid, per gramof resin, at room
t enper at uifke betn- &BDgamma- akhide gesips ofAsn fnd Gbrmdy bé progented hyen fuitableat es wer e

preci pi ¢ abesedeahiil fth o IMleBlIBRT Hae SRR BLER NP pcenytl  uged and

t he et her or three

vol unes oDHE?@@X%Wl B’édéﬂ”fl‘?thp?a@éénybml@ﬂ@ﬂ tednsdretys(Twir Ertds thedneshder

vacuumg 1@rdfytdd b BAdn9an@fGlnlpe crude peptides was preferably performed on
Shi madzu LC-8A system by high performance | i qui d chromat ography (HPLC) on a

reverse phase C 18 Col u 50x25 A 10-15 e es were
i ect e 8BS PGP GRHLY DR PROHE WU PYEP ROt i EREP SUecto R ey R or

CH3CH HZO(F({B) admuyt—Zehlﬁmmd) Mg sind ebetddtyyarbbaylt(Bdc)aBo2B% Bmiosif freferre20% - 80%
B over I w) (buffer A 0.1% TFA/ H20, buffer B: 0.1% 15 TFA/ CH3CN) at
a flow ra C otP50 mi/nin. WV detection was made at 220/280 nm The
fractions containing the products were separated and their purity was

j udged onTBhimiddzale gEUPOATY berRipipeicd &Y asyBalderPipd¢ctigs gearersslscish e BeneylC18

col unmys( 4 (16,1 % 2 Yumidxy@irbenill(BY¥E) METREI e i9 the 6 'r&é}tr dRPARYY over 10
m n. (bl?ff(er )2\ (rl)ygl )éy?'FrA/I—f?(g b)uffer {I':‘{?%rmim 1 te ) ?:raC;[(IO?I@S j udged

o oaucrs thE ehhisioih ohirgio A0k ot Hyeprt ORIy f‘«@&éﬁl@(éagﬁ% B s ™

st ated abo9, 3@141;583 y59i). Bhé Fpoodde dsriviaise wadgeldhﬁwdlﬁ@naplpomlsmtce@ytn% -
99% Al l Ij Iq&r oducts were al so subjected to fast atom bonmbardnent nass
spectrometr e{% (FAB- M5) or electrospray mass spectronetry (ES-Ms). All

products yi el ded the expected ﬁarent MtH ions within acceptable Iimts. 25
The conpodHdslvertstispprepawtiPr@Hy:.anethpanedrdonde (Srdfldb dimethyliernfapnige of

phar mageut b L) Iaﬁdecﬁemﬁwreh%ehé eNMPS R B ceisecﬂ)ﬁ%h{em}e& o Butdiclake those
formed with pharmaceuti'cal |y é{g{tale or gani, ¢ aci

ce
actic,  mackian angh et psedntiast a teeatragi rhﬁhtoroeéh%eg Wa%BP‘iCE?WFlc,
met hanesulbanielocirbbhlenekilth hadused withdut fattleaeatificationh. panoi ¢ aci d, as wel |
as polyneric acids such as tannic acid or carboxynethyl cellulose, and

salts wt ﬁuscg})orggﬁcar ocﬁlm%gl(' anLcliccﬁlsg rog}//le{hgpa?ﬁng 19@]5%3 K\(ag pgrdhas qfr %hl Or' ¢

aci d), uri c oric roce ure fo
obt ai ni n gFlikp hamwmmdc}@td \yn @éptthm mirgghtiork lﬁbﬂﬁh‘p?@’belalostdebleéﬂlQBT)l S an can

be used. dimethylsulfide (DMS) and 1, 2-ethanedithiol (EDT) were purchased from Sigma
Chemical Co. and used without further purification. Protected amino acids were generally
of the L configuration and were obtained commercially from Bachem, or Neosystem.
Purity of these reagents was confirmed by thin layer chromatography, NMR and melting
point prior to use. Benzhydrylamine resin (BHA) was a copolymer of styrene - 1%
30 divinylbenzene (100-200 or 200-400 mesh) obtained from Bachem or Advanced

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



WO 2010/ 052144PCT/ EP2009/ 064034 - 18 - A pharmaceutical conposition
conprising a neuropeptide-2 receptor agonist as described above and a

t her apeutwoabionoseraert carrier is al so an object of the pcegPntoviosdoant i on.
Furthernore, the invention relates to t2§ use of a neuropeptide-2 receptor
agoni st as descri bed above for the prep ation of medicanents for the

t t t | t 2.di d ,
neul e Bt SRR PR R L RO Ry Per bl y &
met hod f omethtet geneatlydescribed lpy Blohyfichdki(s AoheroGbent §ac., BypH 49 (bRt es,

metabol i ¢, dﬂ%‘n%’i‘l"fer eqﬂﬁlgllehpc &Z&& E}qﬂﬁe‘%mqgnog%si%l pd HerdRq b%keglhas%‘?r o gr

COI’TpI’I Ses a Istering an e cti've anount neur op tor

agoni st asegtiged. belid elmverntll@18|lhcqrh@ep¢eéétqreéh%¢ ttﬂﬁ@ﬂ#@@ﬁ@étf@fpet)ﬁée ¥ esent

i nvent isonco@lingfa fﬁ&ttet%@ a@'ﬁ@%ﬂhn@faaé%/a G reglheStQﬁF%tts'té}ﬁﬁg RatdrAl &ad tRVENt i ON
or a conbinati his invention o

e
phar mceupre@areﬁyréeegﬁw @PE%PB“F BF‘E‘E‘)‘i‘teC{ BINRRAN STk lt}F%geéﬂ? Pof the
usual andbacgkpyialzg alt@hbb@&alkg)cmﬁn iop btyraﬁ agtitle b&id bhawesi engtFryrootmklr,

conbi nat i ony Admi ery

t hree day% or® 8n£@§ \Aea@ (%Tﬁ reneg ‘6151 E%xyq% amlﬁ% gt4tcrho ylo B‘tnr%ﬁl

admi ni st epechooyaietigaqié (gink hblsrcrdm abamhtysh)ylarmubl(BHQdestry Prqpamlnne)rf dd y
(e.9.,qi N BN r tally (e.g.,
by supposH'orr es&g?‘ reifn ér"rr%fs walgrcrdsly%rrt rraT?yp%%laﬁﬁg%rglﬁ)suﬁ)ﬂe(%ﬁag%or ation)
or by i nharrametﬁtalkrevgﬂablﬂo%nda%ﬁee&r ysedayeen the drféregaﬂrﬁdfrbesrrﬂ yathesizeghas or

gaseous dgsagabstitunal 46idegt thall-gek&imrd suspensi ons. The adm ni stration can
be conducted in a single unit dosage formw th 20 continuous therapy or in

I d.Libit The th t | b
o O S B P s AR SRR L) B e ©°
|'i pophi | i thesrhéc pochtedgopawbamiracict] oronimetidt WehRoriequivaten ddegnadall e
t d- :
s oy BEC PLEARE SO, 0 s 08Dt L AT Bty
when rel i #cugm. $0pding abthieaniigo agidenta tbar«rsyn ey b¢ detdrmpined by Aapy 49 nent .

Al ternat i yellysis 3a LN Fafot HRinBreRIesin | 'omﬁf B¢t QRinhBoebf BRbE YRluYs By acti ced
as conti nuous ophyl actjc treatnment phar maceutical carriers for

the prepatatiB St ARRGTTE %rPtnioo%%quéP@’olte Caearfi bereaginedas resimityacesic
gases; t hushydiride asddpgsopilaigavare ihakehjloe dhosideof tablets, pills,

capsul es, supposrtorres powders, enterically coated or other protected
formulati e XC g

b a3y of B AvGa it fogﬁro‘?%‘ctl%%gao S ePE LR RO Lo RRE AT P Rt
suspensi onmeraememrrnsorp elines30<t0%a(dl) @M taay bermdcf@rrthrsequrm Prefesdilect ed
fromthe yayipusisid s DNMEhygingqt hose of petrol eum animal, vegetable or
synthetic origin, e.g., peanut oil, soybean oil, mneral oil, sesame oil,
and the |ike. \Water salr eous dextrose, and glycols are preferred
li quid cafFPyiag tf&afrmoaalrogrteyﬁ?%eﬂurose?tﬁﬁ%g §iptiky thpsibsggyent Protectdf

2010/ PS 2 1?&9@4@2&@@&11@%1&3&)W156ﬁ8 the @ésﬁg&ﬂbrcfeﬁto otitpi@Cihdbleemsdihtdf pr@%fedFO r
exanpl.g, for t ravenous m.ni.stration caonprjse, sterile
oo sBAEHGRN o Aot b RFRIEL R P a8 e RE RS

di ssol vi ngheselsyrdhas@tof\xbe pfrtglrdedarem\te(1§<)lown imétteeart. tFor pramtﬁc;epawpalqtsteous

sol uth on. +anchit RRAEH] HAuLNS SORHELARLSLETLLS trgtrgfggésttelﬁamact SHlonfith

exci pI ents e st ose
gel atin, hezraﬂuorqp@esphrareo(dﬁOP)cﬁmnko tras-pyreelidinarghesshamius ‘eeraﬂtleropbeﬂthatﬁ

stearate, (mlefse)r Ql(IHDB&ﬁzbﬁ'?arzélfeel ymdu 3B&hdrRdth emxﬂlrrh%xz&tﬁo%;mds ate

SRR RN R N S S i’atfrrsacf’h%g are i Ey cgd TpeoOReE 1o
preser vat astdatingagehtsldrz dafsgnh@blnt Baranyedrid Mgrrcfrelde(m:r The Pyptivtys,agen2,g, salts for
adj ust | ng%\)p Ceg%tote(f‘ & T34l ss, 1@7? &)ﬁ)ﬂﬁ IZéép e%rbe 11&@(? l\?a 0?1% reagents

phar maceu carri’ers an elr | on are Cri be m ngt on's
Phar nmaceusudais ISurdewc}fésnz@yﬂEole\AH%T)t Nnhycsg@huwrrpo@q tHQbw) and 3, 4-i n any

event, COHfh HRy -8k Slfofxzqtt OXE1 Q%%ﬁ"zot?ﬂ‘anh@?ﬂ@fﬁttmf} eg/fﬂ%oak!tﬁgd %&&@E&%hﬁ@ th a
surtable ca rier g prepare proper 0osa ormrtor proper
adni ni3t ratlrterFStleOtctrétq%rrprzthe SYWétlﬁ%@so?fe%f@églﬁ@thQﬁt the present

i nventi on depends on a nunber of factors, such as,




15 for exanple, the manner of adm nistration, the age and the body wei ght
of the subject, and the condition of the subject to be treated, and

ul ti mat elwownidosbe4deci ded by the attendi ng physici an oPCT&Peemne403aNn. Such
an anount of the active conpound as det Eé]m ned by the attendi ng physician
or veterinarian is referred to herein, and in the clains, as an "effective
anmount"”. Eor exanple, .the dose for ,intranasa mnistration is typically
"hthe  ahgerer IR RE e BaRcr S dtrBalfh S osPRE “HoayRegheY FritRRans

t he pr ef erassedbaudqupadesils 200sectiasdgdode papyiFdeittc B¥tIRIHA. Fer 6thenNabout

0.001 ny : : 5 ng. The
i nventi onﬁeem%?%%}’&v%%gs{%}dta ﬁéf%gégﬁﬁl?%é‘%qﬁ]@?ﬂggﬁgkg@gé gﬁﬁgﬁwﬁcg IJ'-‘I%ow, whi ch
are i nt endédrated ity MithdpAHOI fomOymandesdo not |imt the scope of the
invention. 25 WD 2010/ 052144PCT/ EP2009/ 064034 - 20 -

Exanpl s TRXarab&l Iorar@Fiaﬁlesymeﬁ@échrm@sfeil&kz@r- BHA Resin Benzhydryl am ne
copol ystyrene-1% di vi nyl benzene cross-linked resin (10.0 g, 9.3 nequiv, 5
100- 200 AETOBA g@ih Advanced Chenifech) was swelled in 100 nL CH2C12,
filtered &Hi°Whshed successively with 100 nL each of CH2Cl2, 6%

Dl PEA/ CH2C12 (two tines), CH2Cl2 (two tines). The resin was treated with p-
((R, S)-astep- (Reagdntior en-9-y1) - net hox¥fme mam do) - 2,

4- di nmet hoxybenzyl) - phenoxyacetic acid (Fnoc-Linker) (7.01 g, 13.0 mmol),

N- hydr oxypenzot rpggol e (2.16g, 16.0 mpiggecand N, N - 10

di i sopropyl carbodiimde (2.04 nm., 13.0 mml) in 100 nm. 25% DWVF/ CH2C12 f or

24 hours gt roomtenperature, The resin was filtered and washed

successi vél y wi t4P PoOPFHIRAPH I cHoc1b™wo ti mes), i sopropanol (two
times), DWF, and CH2Cl2 (three tinmes). A Kaiser Ni nhydrin analysis was

negat ine. 3The reXl W pipaidind/BYlunder vaswimto yield 16.12 g of

Froc- Li nker-BHA resin. A portion of this resin (3.5 ng) was subjected to
Fnoc 15 dgpr ot ec%'},ﬁ;n and quantitative )g.%hs%gal ysi s which indicated a | oadi ng
of 0.56 mmol/g. anpl e 2 Protocol for the synthesis of peptides by Applied
Bi osyst em 433A sd\f)nt hesi zer usi ng Fl uorenyl net hyl oxycar bonyl (Fnoc)

cheni stry> For aPoOb5 mol scal e pepti ¥¢nt hesi s by Applied Bi osystem
433A synt hesi zer (Foster 20 City, CA), the FastMc 0.25 mmol cycles were
used w t hgei therpmre resin sanpling Grxswgcresin sanpling, 41 niL reaction
vessel . The Fnoc-am no acid resin was suspended with 2.1 g NW°, 2g of 0.45M
HOBT/ HBTU i n DMF-and. 2M DI EA, then transferred to the reaction vessel. The
basi c Fasszc co%%lllrf né cycl e was represenSt & %y "BADEI FD, " wherei n each

| etter represents a nodule (as defined by Applied Biosystens). For exanple:
25 B r'éprésents PNE nodul e for Fnoc depibieecti on using 20% Pi peri di ne/ NVP
and rel ated washes and readings for 30 mn (either UV nonitoring or
conductivpty); Apr@presents the nodulig fpdecacti vation of amno acid in
cartridges with 0.45 M HBTU HOBt and 2.0 M DI EA and m xing with N2

bubbl i ng; repr ts the nodule for washing of resin in the reaction
vessel : ElfepresBMis the nodule for t'rafis¥er of the activated amino acid to
the 30 reaction vessel for coupling; | represents the nodule for a 10

m nute wailti ng p€HRGE with vortexi ng2omtwrd off of the reaction vessel; and
F represents the nodule for cleaning the cartridge, coupling for

appr oxi mE&ké’nt}g)ergil%%ﬁiggm Qiug;iﬂ%s{}geurfz g&}aflﬁ%’ td &ﬁu%@éétﬁl'toi- - JMPlg RGR. were

typically exten by addi tion once or nmu ple tiCmes. For

WO 2012/ 0S2uRlrrCTAEoPe turosps dhe sypthesis wremppeitorgd b the Isutes Nipyslringes r un
by perfor g fderkiBe BtOaRA 6 B plROPIEK hibdel MDA NAIRiDE et @b@%%\/@moﬁ)\! glohabl e

such as c for t hyl ene chl orjide_washes and "C'_for capping w acetic
anhydr i deIeFHRl BREREM Aot es ferEeres (e frl?%afaréme;ﬁ{ng? ISt gnines

changi ng bheteticatty hindefedaidsodsy fndogipleconsyuplitig feaasordsrvads biier rédmaplet Rvithr der
to alter th nt ,of.. ol vent qr r tr.ansfer . The .cycl above
were typi Ty PREDse RS Rl e Bor GRS D) dese AP RS Beb ik sedlRy G efE, o
pept i BSs, apweieps deshabashaboss Theifelly aspanbled penttlestesinnyere dgied freyacupor for
exanpl e, BABElILARE! FD was used to couple the first am no acid, followed by
BADEI | ADEI FD to coupl e the second am no acid, followed by BADEI | ADEIFD to
couple the third am no acid, followed by BADEI I ADEI FD to couple the fourth
am no acid, 10 followed by BIDDcc for final deprotection and washi ng.



Exanpl e 3 Preparation of

H 1l e-Lys-Pro-d u-Al a-Pro-d y-d u-Asp- Al a- Ser-Pro-d u-d u- Leu- AsnArg- Tyr-Ty
r- Al a- SerwheotlAsgri s- Tyr - Leu- Asn- Leu- Val - The- Ar g- G n- APGITBEPReoslioz408PYY
3-36) 15 The above peptide was synt hE?} zed using Fnoc chem stry on an
Appl i ed Bi osystem 433A synt hesi zer. The synt hesi zer was programred for

doubl | | ing th dul.es d i bed i | T t hesi
carri ed off! BREOgant e BodiEe poTRE W R et Br B ] RO aBD g
0. 25 mmmol Yesin: 6or &earpid, ¢helpepAtle-tésenserme otatedhwitR 008 phteHesedithiolh €00 @si n was

t f : i . . i

T amen SR 8E0 RLEIREInT, RySERER Ll e R0 TRl vas
triisopropyrsratareefor 30 m@p Griatgtnaschathepepida easine waraireatedwish 4§8phbt ect i on

ig: gt 'Egbgoﬂtﬁ%;ﬁgﬁﬁ dildR 2hAO. 3L GANGoled&Ric atidp MR Gf Vst atroBln tEifeARke30 Nl

o _precipitate the peptide. Th eptide was.centrifyged 2x50 nL
pol ypr opyf%r}ég {YBeshe FepB %?%F@Eiosﬁd ngethe g’ﬁ%&%ﬁ%@ﬂ*ﬁﬁ@f%@ aafhlﬁefﬁ%@%m e
conbi ned ktheA Thie Pedctpitatds veddicbnwalsibatandl the edsr WlyéhvasalechritdR Thaneidlicived i n a
desi ccat or _ynder..,house .vacuu 0/,052144PCT 2009/ 064034 - 22 - The
oo o DlnttA St SRS e 8lmes AR REHEHEE, TR RO PR e
( 250x50myriddfndar pacutinel e si ze) and eluted with a |inear gradient of 2-70%8
(buffer A 0.1%FA/ H20; buffer B: 0.1% TFA/CH3CN) in 90 mn., flow rate 60

mL/ m g apgrifeliRaldr At G494 pERidR asIitBrefALRCHd R WBh 8hGRALAG IR HA ARG WBY €
checked béi{ggnal ytical HPLC. "5 Fractions containing pure (E_rlgdu t were

combi ned neyfopRnGeigyid drrgmatography (RFLEL sop reverss Rhase WRBus powder .
(EES) +|- LC'XSS()XQ@Opﬁ@L@Ob &t o0l 16 ¢ah)CThe HEides S OMITONES Bbthe 46KH9R5n honiRthdR50. 20.
anpl e r.e

ratj . .
Ao 1| e- Lyolpie oAEBRett R0HY1020 Re CHRGIIAAP: Grdicay gluien.vop Ry A Gt 85 - nip
Froc-  Li nRe@o-IBbikfar X190 -§0466 avgy 70masitesyigffet nodnl ExXEIEROL bude B 0bj%ect ed to
roceduralr A BReRT M8 e SLHIRBEER JsHER bl RE OO It s
( ES) +- LCVBagHans canieirling &g prediicesdyert stpactobHibbRE 200y wasudget dotiaradns7. 19,
'Examjl eLSLE[Bﬁ{Aqr eﬁifly‘ﬁgalcégfstem u|§|i_ng rg:l_verse IE)hase Ace C_I_18 co{}H}ln 4%].6 XSOmol%?at a flll('vg re&e T
A e LY o B s a8 o) oo 1 b S Bl 2 03 TEA S Surtr bR, A o Ty

TFA/CH3CN)). Fractions judged to be of high purity were pooled and lyophilized.

20  Purity of the final products was checked by analytical HPLC on a reversed phase column as
stated above. Purity of all products was judged to be approximately 95 - 99%. All final
products were also subjected to fast atom bombardment mass spectrometry (FAB-MS) or
electrospray mass spectrometry (ES-MS). All products yielded the expected parent M+H

ions within acceptable limits.

25 The compounds of the present invention can be provided in the form of pharmaceutically
acceptable salts. Examples of preferred salts are those formed with pharmaceutically
acceptable organic acids, e.g., acetic, lactic, maleic, citric, malic, ascorbic, succinic, benzoic,
salicylic, methanesulfonic, toluenesulfonic, trifluoroacetic or pamoic acid, as well as
polymeric acids such as tannic acid or carboxymethyl cellulose, and salts with inorganic

30 acids, such as hydrohalic acids (e.g., hydrochloric acid), sulfuric acid, or phosphoric acid
and the like. Any procedure for obtaining a pharmaceutically acceptable salt known to a

skilled artisan can be used.

The invention also relates to a neuropeptide-2 receptor agonist as described above for use

as a therapeutically active substance.



Ac- Il e-Lys-Pqga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr- Arg-G n- Arg- Tyr- NH2, 200 ng

was dissolved in 5.0 nL DM and 35 uL NWM and 250 uL Butyric anhydri de was

added. Th&O 200/@BRMA/ 052144PCT/ EP2009/ 064034 - 23 - sol uPComra@o/064034 red for
-16 hr (overnight). 3.0 nL 7 N NH3 in I\/F H was added and stirring continued
for 1/2 hr. The product was then precipitated in 5.0 nmL Et20, centrifuged,

washed an ried i acuo. .The crude tide urified foll oM ng the

bt oc edur o irERssased 35og ar Rl RehF iR e opRb e s othed

( ES) +- LCVvBbaveand altberhpdueidally ibedkcaalier 1150 hnobG2N3AD2 prR3BinRGtibound 2327. 26.
Exanpl e 6 Preparation of

?‘r? :\l:_lg Ly?&x@ﬂ&%r@%ﬂé RN QidllsSo T sk O a ASropERidé®) relrofMddnidt Ad NVB) Arg-T
Ac- 11 e- LyéeSPahedeel@Vﬂf@-ﬂrwtepé@Ilm A megicyapotyferthe eamenppyprpphylngie of 200 g

was di $Sobb’@ﬁy|t§‘p@ Giabbte Mt C %ﬂw@lrhewaﬁm@&gta@@wr@yﬂgﬁ&nﬁg 3.15 mml ),
DI EA (500 uL, 3.0 nmol) and capryl oyl chloride (2.8 75 mmol) were

ot o MaetuProt ity fedesto B BPR rlES el b BORhiEs PEStemrbiiEs

added and2 sllabetes,ngetalmﬂtqsmmrhdrrfeomsdl,irﬂrehistana'érm dslyddehiawabich Sndthedh

precipita d | I uo. The

crude pep%&ggfl%égd%bl{rl%tfﬂe%% 0 ﬁ%{g{}/ﬁun% g)fs\r?%(ﬁzltezﬁg?% znﬂﬁrégérgr{)%l%mg&% % yield 10
my (5% oflesaribgel 2bwvenor phous powder . (ES) +-LCMS nfe cal cul ated (cal cd)

C114H170N34023 2383. 32 found 2383.32. Exanple 7 20 Preparation of

Ac- 1 | erply s ﬂc@lﬁr@d&é o%@xﬂtﬁbd’bﬁﬁ@ Fesb@UnSifion, rd?ré(@ku&@h{md-\frﬁn% M‘éeder g- Tyr

- NH2 Ac I.l e H| S- u- Asn- Thr n- r- NH2
A A TN S S P A S R ST
3. 150 Mo bharnidc&fica B0k cebiabld sélt thereafids aditlindsyéred hia@any dtheZisBalrahd 2 75 n')

t h
The sor ut toar{ifls tefasgferdiin 8 grp Rl S A ARTRIRAGE L s
added andbstipr ¢X|amj>lfc on¢d md@dom@revmzhm dagsr gpcoduwetk. Whs comprupdsewi pi t at ed
in 5. 015“(:(%13991’[1&%%51{1 &ﬁ&%@dnﬁﬁ%@% ot g’u d, %c&zﬂ cé[\ﬁcfi?“éﬁbhﬂ%%llgr ude materi al

was purified by preparative HPLC on a rsuit 50mm 10[tm
particle Ei‘rfé‘)eraé]ﬁfcfeéi’ mt@anwvlﬁﬂ& lp‘ifﬁVéaPu%Y’é’ﬂ?%‘?fﬂlt%lieo?ibwg% lrpugs ey A

0. 19%9FA/ H obitdrieg lor BiashliRg 0, tl&(@sa'&:ﬁvfdﬂzf\a sk el@6r diataorf)'o@ fg{aBation (e.g.,
60/ m n, 2@) det ecti,on 2%%/ 280 é:g\?actl 0 s(spwere WY ted and \%/ere

checked byY SHARIE ABI IBCer™ PF sy HRGI05 OGP ‘63%‘15718%5 TEHRaPe e ombi ned
and | yophkuspzesibrtsoTlyd @lnlinstratign (@6b&gondiictethiint & siaghe nphalosage dwohe with( ES) +- LCVS
ne cacu 13 0 mle 8 15
Pr epa?éat i %ﬁ{tg}%oggﬁlef% o?H?%%I%'H%@Q&%ra%§§8 h%ﬁmfn Tﬂgt}%fla%%uﬁp coxﬁf)(@sﬂm

sal t ) - Pgacar d§Pbs in-thg g(rrnr efyanmapk qopEsipn [os dispergiTrin yonjunction with a lipophilic

Trp- Val - Thi{ §uBt hs ﬁt[rg&%laf:ﬂi & RGHE formNiYR- b%&(gMcrai)reMtﬁﬁqB&t)fdéﬁa@Eémwﬁh&q
Benzhydryl am Qe copol yst yr ene- % vi nyl benzene cross-linked resin (50.0 g,
55.0 mequfar subedanseys & aﬂ’éléﬁl REHAliChenTech cat #SB5003) was swel | ed
in 400 nm. CH2C12, filtered and washed successively wth 100 nL each of
CH2Cl12, 6%h, REAhEHBEL2 the present invention is practiced when relief of symptoms is

25  specifically required or perhaps imminent. Alternatively, the method of the present

invention is effectively practiced as continuous or prophylactic treatment.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be
solids, liquids or gases; thus, the compositions can take the form of tablets, pills, capsules,
suppositories, powders, enterically coated or other protected formulations (e.g. binding on
30 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



20 (two tines), CH2Cl2 (two tines). The resin was treated with p- [(R
S)-a-[1-(9Hfl uoren- 9-y1)-net hoxyfornmam dol-2, 4-di nethoxybenzyll

- phenoxyawetnw/meidd ( Fnoc- Li nker) (37.1 g, 69.0 nmol ), PCT/EP2009/064034

N- hydr oxybenzotri azol e (9.356g, 69.0 mmmpl), and N, N -

di i sopropyl carbodiimde (55.0 nmL, 300 mm®dl) in 400 m_ DIVF for 24 hours at

t t .. 2010/.052144PCT/ EP2009/ 064034 .- -
o e TP Bl sl SR OB Fne g, fats Lot udngul {HfiiGtgn g
mol ) andcdipiseditardopriepys sdutmdiof thaetiy Shgledidnt(sB@Bichmmd prepmedd9 nl DVF
vas addedganh ol LANEL L O LRAEL 9] SADBN IR LOATRTBRRRILR The

reacti on was no and t he
reaction veslenng thﬁ/éd Uttlen stesitee Suitabde piErmaceidigkaxeipientsinglude siprchasilplosng was

still @Ot taq;@ Wc@&@lacfo@@ (¥:1 %repcltlﬁcl%hbflﬁcte' ﬂ)(ghr"\tﬁa}[k i) "fﬁ%@ws@rﬂ)s@aﬁﬁe' n DMF for
3/4 hr. per f orrre alnane% Mra rln te reaction).
After wasHdGmHATERSY PehBrapefig FBG’ Irsr) Sk%rre glygglo mmol ),

N- hydr oxy bsspzlehe gazell ®atef e8hBoly and theQikenDhe co&hﬁ[ﬁbsmons may be subjected to

N, N - d||soro [ i mde added,
and ol | owel ety EBRTA LI AP s 37 B iR Repl e B e
After was hmnblfamg afamos salarfow@djustiﬁlgmm@tlnpﬂ'qsmre, bofe(ssEmd0hglike. §0itdblemol ) |

N- hydrgxb npzpell pyl car bodi i m de
(55.0 @L Eg%%{a&lﬁfcgi &H(I‘Jr%agd glelrgfgnﬁ\i\}éls ad%iI 3& %MﬁeR%&elg c|H{)§r)1 was allowed to
go for 24Pharnﬁ@éutt6éb%<t1¢n§ﬁﬁb§e% WoMgriat- éaclagoraé@%tmﬁsweﬂ BNy BEETGHIOB FiTh

test. 15 Iﬂﬂ&tlﬁ/@&hﬂuﬁﬁﬂf tM\@@dﬁQQ c@fﬁgoﬁlﬂid ﬁ)‘éetﬁ@ldwﬁﬁ aQuitat| d&rddso@so prRY&R f or
different analo s | ni ne%&%mn resi nmol ) was carried

forward ai¥ Pfo (OA‘Stodﬂ‘gl(eCWn% mol ) ,
N- hydr oxbenzotri azol e (9 95 g, 73.5 mmol) and N, N - diisopropyl carbodiim de
(55.0 mi, TB@Gomnﬂa)compoaﬁﬁ)ofrtbelblkd%emt&avadhbeaﬂ,epa’rtﬁ onhenurelaartof dvtommsuel howed

to go for fcﬁ’%x%lﬂg th@tme{ %Q%Fa%%ﬁ{sﬁﬁﬂéf R gg@hﬁ@hélé&@wéléht‘éﬁﬁlezﬁ%b&gﬂﬂwt ed

d ed t est
T Buty - i concitien oéthws%%gcm%e)treamdhm emsiehorill bedsciled bg tamtipnding, 5
nmol ) and f’}l{sﬁ&dlpéﬂ RERMARYA. SRR S bfn@ug?ot(tﬁé a&ﬂ*ze cgf‘?@oﬂﬂ@h@detérﬂnﬂ@bﬂhe

wer e added @F t he. reaction was all owe 3@3 ZlFﬁaourS at r om
t enper at uRECTEENg PRSI AN QY eteTIpaRiANgIs ERRSE "toétfr% (18 the AUESHY AhE ‘Fﬁ“r‘iﬁydrl n
test. Aft eﬂhov\ﬂﬂthdngxaﬂﬁleFﬂiBQloﬁeeﬂm'ﬁﬁﬁfanEmDﬁdmﬂﬁstkéalbnﬂ'tyf)ﬁalyﬁmghe fahgbofmol ),

N-hydraxyhben t iazol e . 95,0, £3. 5.

i 1 SogDoparad olsu s b oot PR hy s Mhbb i sabatimsevadere

al | owed t baseéaotpepode @nhwmiissran aboor.¢@Enpe ltcaatume 188 mghpeferablygom dbomas
conpl et ed and renoval of the Fnoc, Fnoc-Trp-OH (29.5 0 g.,
73. nnDIOIQ%%ggéﬁgﬁgnz friazole (9 95 g, 73 5 nnDI) and

N, N d||sogropylcarbod||n1de (55. in 400 DMVF was
added. Thé ?é@(éltl‘ilfdhwtﬂa@v&h‘?rfﬂr@{eéd%’fl@?d 16‘ th%’é%(asmpls& W@r@h\ﬁd&qw H@“%eFrmc
renmoval , HietteAsHad Hlustriidd ddly 4nd) dd Boblimitahg scoPe by e axkarant ri azole ( 9. 95
g, 73.5 mmol) and N, N - dllsopropylcarbodllnlde (55 m., 300 mmol) in 400 nL
DIVF added and allowed to react for 18 hours at roomtenperature at
which Tinme, it was conpleted. WD 2010/ 052144PCT/ EP2009/ 064034 - 26 - After
washi ng and Fnoc renoval, Fnoc-Leu-OH (33.4 g, 73.5 mol).

Nhydr oxbenzotriazole (9.95 g, 73.5 mmol) and N, N -diisopropyl carbodiim de
(55.0 nmL, 300 nmol) in 400 nL DVF was added and all owed to react 6 hours.
After washing and renoval of the Fnoc, Fnoc-Tyr(But)-OH (41.4 0 g, 73.5
mmol ) , N hydroxbenzotriazole 5 (9.95 g, 73.5 nmmol) and

N, N - di i sopropyl carbodiimde (55.0 nL, 300 mml) in 400 nL DVF was added.
The reaction was conplete after 18 hours. After washing and Fnoc renoval
.Fnoc-Hi s(Trt)-OH (55.5 g, 73.5 mmol ), N hydroxbenzotriazole (9.95 g, 73.5
mol ) and N, N -diisopropyl carbodiimde (55.0 nL, 300 nmol) in 400 nL DWMF
was added. The reaction was conplete after 20 hours. After washing and Fnoc
renoval , Frnoc- 10 Arg(Pbf)-OH (58.4 g, 73.5 nmol), N hydroxbenzotriazole
(9.95 g, 73.5 mmol) and N, N - diisopropyl carbodiimde (55.0 niL, 300 mmmol)
in 400 nL DMF was added. The reaction was conplete after 20 hours.




After washing and renoval of Fnoc, Fnoc-Pga-OH (21.4 g, 73.5 mmol,)

Nhydr oxbenzotri azole (5.7 g, 42.05 mmol) and N, N -diisopropyl carbodiim de
(55.0 niL,wBQ010152r3ol ) in 400 nL DMF was added. The rea®Crar2ees604pl et e
after 16 hours. After washing and Fnoc 5 noval , Fnoc-Lys(Alloc)-OH (18.5
g., 73.5 nmol) and Nhydroxbenzotri azol e fg 95 g, 73.5 mml) and

N, N - di i sopropyl carbodiimde (55.0 nmmol) in 400 nL DMF was added.
The reaction was conplete after 20 h determ ned by chlorinal test.
After washing and drying, a portion was saved for coupling 20 with Frnoc-11le
for N-acetyl ated anal ogs. The remni nExanplepti de resin was treated with
Boclle-OH (25.0 g, 73.5 nmmol) N hydroxbenzotriazole (9.95 g, 73.5 nmmol) and
N, N - di i ppLRR6hATRRALLTkdeBHRRQig™, 300 mol ) in 400 nL DVF for 20
hours at roomtenperature. The reaction was conpl ete Renpval of the Al oc
group frontthe epsi |l on-am no group,.of Ar gon s, bubbl ed 25 through a
m xture oPeAzhy Pﬁt‘ﬁ%téiQOR‘tq;f%%ﬁ‘éenWOpiﬁYiEb‘h?%??“OSS bl rr EHB(P e MEAWVA0. 0
mL of acellﬂ)GZ—ZGIBASiTMtthedh Bﬂvﬁlcﬂﬂ,CBblﬁ$6dﬂ)W@S saettddn 18ubh] CHeCIW filteredrandas

i xtur o v ieHan ERtE b s o LEEE S EHE S e R W i P bove
procedure(mslmapeﬁteeﬁsmmetmmddwnhm (t1iSg-ot-{ IO H Hle o ndnx®- u}r)e t ur ned dar k

brown t o AdARAYRhARHad)b SONAnAI BRI A B PHRLITRN (2030 to 374

hr. The resin was and 3
times with3-DrEnchpStydromyherzog@zelsd 211661410 meobk ang BiNe was converted to

the THA sali Ebd/py‘l'@ﬁfﬂdriﬁnﬁ.‘é @2*‘042m§51mmﬂfd%) addrOnt 056H3UE2CHIDE féreaiHbukas

t hen washed times with CH2C12 a s with MeQH, and t o, const ant

wei ght unaterpowewaraﬂetgﬁtm AR TR R AR AN TR (T s B A

Pr epar at i Gi,Qf, (two times), isopropanol (two times), DMF, and CH,Cl, (three tlmes) A Kaiser

|g+ !I'lyre- :;%Z %ﬁfrdcr)l lana Y’SAI\Q Xlr_'yl\qgatlv eleessmT as (,11'1'16%1 uAr‘lsdre]:r \Hc um o ylel(ﬁ 166‘ 59 of” (NVe) Ar

salt) - anFmog(HDtdfe)r-HHifs (e‘s'mt Y-poyti¢n Buthisresin As.A (TF)tWas Frlgedted toThmpe Bu) - 5

Arg( Pb|f5) @ﬁ()@&ﬁén n%(Mv(e WXﬂaQ}sEux)hlﬁprdﬁca{eﬁsa' lBaci]m%oQO Wﬁlrﬂ\@lﬁohe‘j Wi th
5% D coctll d with Fnoc- am nohexanoi ¢ acid (355.0g; 1.0

rrm)l) Nhydroxybenzotrl azoI e (150 ng, 1. rrm)l) and

N, N - di i sopropyl carbodiimde (1.50 mE:Xf‘I?P 2mol ) overnight. After Fnoc

renoval and washing with DM N- hydroxybenzotriazole (425 ng, 3.150 mmol),

Dl EA (SOOPMIQC(Bf&ﬂlﬂz sﬁﬁﬂeshmfrmptldésfﬂyoékﬂ)piedlﬁos(y&eﬂl 483A Enitfesiadr wiige react ed

in 15 nL Hﬁ%r lmetg} Car ar Ig;tmog) che he peptide resin. The reaction

m xture was Stirre yo% d’ht( an elalvmth DMF 2 times and CH2C12 3

ti mes before cl eavage was effect ed W|th TFA, 17 nlL, 400 uL iPrSiH and 800

uL pr opanBehd B25 fronolgcle peptisls spribaticly dowliedridesypematidd synthedwr GFenteret 20,

centrigug (\Z&@)S edr andods DS thrh& cyaewee ulQBwhk talftﬁerrte&te'sﬁtea»@ﬁngw h&t ed
follow ng t cedure in Exanmp §T15to yi.e
a

anor phous reamgtp ing,pAd) mL 1 gktoyess f&ﬁra%aln(%%e%es’elvzazﬁtm@ebwéfi 3910. 45
found 251 @@fmm HOPr/epan atn DN Faind 2M DIEA, then transferred to the reaction

H-IIeLsLar |- bet a) - Pga- Arg; Hi s- al -, Thr.- Ar n- ( NMe
1L e Lys| Ladr e Retan bl o) o Argrth s s bR s el T gl m ()
TFA letter represents a module (as defined by Applied Biosystems). For example:

sal t) - Pga- Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val Thr (tBu) - Arg(Pbf) -
A n( Tr%) ll\f?]ftﬁ%gts'\ﬁlﬁ)noEYt[e(fBlgpﬂlogﬁ%Jotécﬁéﬁ GSII]Ig 90% Pﬁod{‘@ém Wid Rieds DI EA in

DVF an Fnoc- bet aAl no;
Nhydr oxybeﬁihﬁﬁ ARG Fa@ss fos G0 tlﬂler Lﬁﬁﬁmﬂoaﬁa Ot\F(NI‘dﬂéﬁlYlg’éM sy EsERBHR i ni de
(1.50 ni, npdaldoi@ivhti®y 8f dthiablacidAh t&itridiyve vitherayl HBND/Meshimp2. 0iM h  DVF,

Nhydr oxyb triazole (4 3.150 mol ) ,, DI EA (50 3.0 and.
ooyl oRTER nba Frong i Ry ferigrel tegeaut iy NS RSO 5 i n
and addedtttecreztdmenpesptzl; Heepresnts.thd hedukdot iramsfariof th @ tivatsed sima &l wwee ni ght
and ' [ - : .ef fected
with TEA gef?ﬁ(_rrs#j QLVEB(% Eh?l‘é‘?gs?ﬁ g_@tg%%e %Eaﬁlg?ér PRI Rl Lv%\’@%%nx‘@%tﬁ
Vortexmg on and off of the reaction vessel; and F represents the module for cleaning the
cartridge, coupling for approximately 10 minutes and draining the reaction vessel.

Couplings were typically extended by addition of module “I” once or multiple times. For



10 propanethiol for 6 hr. The product was precipitated in 100.0 nL Et 20,
centrifuged, washed and dried in vacuuo. The crude peptide was purified

fol | owi ngwohelogseiedure in Exanple 7 to yield 20 ng (4 ®CTGP2000i064934

anor phous powder. (ES)+-LCM5 nfe cal cul ated (cal cd) C119H181N35023 2468. 41,
found 2468.6. Exanple 11 15 Preparati on” of

H Il e-Lys(Lauro T r=Leu- Asn- Tr Val“ n{ NMe) Ar g-
Tyr - NH2 Bg)tanml oyaeé)ﬁg})llﬂqﬁw’s Aru y erforming epro dure BXWEI@\]?EI%

sal t) - PgaOthg(ORbduyleshis TvailpblTgndtt Bu)fot eethybme Thioyidd mpshéalamth'Ct Bur)cappig§ Pbf ) -
Aan(Trt)- ( I}_% % DI EA
N DVE an gﬁ%ﬁ J(_}J{ﬁw\%ma (?:ey P(&lﬁﬂél'ﬁ?%&lﬂss v?%ligl %n%dgﬁay?esbm gmiMe Eha%gmﬁ

Nhydr oxybﬂﬁztﬁtlmlg@f siréoysTaactiogs, such as tigrsfey tinzgin ‘NdRF togfiltes Bisrappping &F bodi i mi de

(1.50 mL, sedvdhiBPRd eﬂ@@ﬁaﬁ@érﬁrécﬁq‘h@@}kclé@\éﬁ)w bt ty}ﬁéaﬂ?hséﬁ%?cé @heand
washing with DVF, Nhy roxg}enzotrl azol 150 mol EA (500 uL,

425
3.0 ol ) 2R 3¢, IPBW‘/“(E]FFIS Nedetrs E%ldﬁi%" %%m‘?fewrre rerpéa%fl an ﬁﬁr.ua% M.
CH2C12 f otogbthit. moaeih@ddmmnmbmmwae@@dd@ co@sé the fithentigaatidpfollowad ur e

was stirr and nes | nmes
borore cof SUALE LEAEP @Pul TR . R BV BAR et o
propanet h p@lplé thye tBirdh pminkhaerig foelthyvetd bmdis‘\IpEIééDﬁIEIatcecbupﬁﬁ the Go 0 thrimB26id,

cent rifyug I rude peptide was purified
foll ov&ongﬁg Oé%%?) ﬁg%@%fﬁ#ﬁ%pg%%fdﬁ E%IHZ%%T EP2009/ 064034 - 29 - Exanpl e
7 toyield 30 ng (7 %9 of white anor hous %owder. (ES) +-LCMS m e cal cul ated
(cal cd) Cl121H183N35025 2526. 41, fountX aaplg 340. Exanple 12 Preparati on of
H1le-Lys (Mristoyl-6Ahx)-Pro-Pga-Arg-H s-Tyr-Leu-Asn-Trp-Val - Thr5

Arg-d n-( )aﬂtg;nWH NelLys-Pr8@iul Ale-Pley- ﬂly&}lﬁiAspFNIEAer Pro-Glu-Glu-Leu-Asn-

salt)- an- P f i 8 Bu Ar g( Pbf) -
d n(Trt)- l% ?VfAll-| élr e(“{‘%{gﬁié I)Ler fﬁi&y &a@ﬁe&gwﬁr%g% DIEA in
DMVF and c(ihYJYeﬁ)vmth Fm)c 6- ami nohexanoi ¢ aci d (355 ng; 1.0 mol), N 10
hydr oxybenzotri azole (150 ng, 1.11 nmol), and N, N -diisopropyl carbodiim de

(1.50 nL, 2.0 nmol) overnight. After Fnoc renoval and vvashl ng w t HNBWVF,

rryrlstrlcqld(230rrg 1 mmol); N-hydrpxybenzotria (15 ng M1
mmol ), an Nd%\(@%rbodllom/%(&p@

and stirr vkl

cl eavage wids eif ected A, 17 490° 15 daL i PrSi 0¢
propanet hi ol _fior 6 hro*~%he product S preci plta ed in 1 0 0 mg Et 20,

centri fugedy vvash‘qd“ and~g¥i ed in vacuuo. -The cru ?fpept rde cyva: puriffied

fol | owi ng the pro dure v\ Exanple 7 ebo y| [ehd 66 My (13 % o
anor phous povvder S)+- CIV§ m&ad Iat c | ¢ OlZﬁHl

f ound 2538. 47 @/\ N
Ac-11e- Lys(PaI to aoAr hP Arg él Me) Arg- T
yr - NH2 WO 20 05214 CT/ EP @09 034

The above peptide was synthesized using Fmoc chemistry on an Applied Biosystem 433A
synthesizer. The synthesizer was programmed for double coupling using the modules
described in Example 2. The synthesis was carried out on a 0.25 mmol scale using the
Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1. At the end of the

20 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,O to
precipitate the peptide. The peptide was centrifuged 2x50 mL polypropylene tubes. The

25 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.



- 30 - Ac-lle-Lys-Pga-Arg-Hi s-Tyr-Leu-Asn-Trp-Val -Thr-Arg-d n-Arg- Tyr- NH2,
200 ng was dissolved in 5.0 nL DMF and N- hydroxybenzotri azole (425 ng, 3.15
mrol ), DIWO208062u4kk, 3.0 mMmmol) and pal mtoyl chloride (2C3EPRGID6BISMODI )
were reacted in 15 nL of 5 CH2C12 for 5221' n. and added to the peptide
resin. The solution was stirred for -16nr (overnight). 3.0 nL 7 N NH3 in

MeOH was ded ;and stirrin onti nued for The t was then
oot ptat Do Bt Wat DR SCl MRt HELE aa el TS Rird ae . The
crude peptisdestmam, pyrm paedld side) and egtadhatipa boed gragidann oEX-afyiBe buiffecAyi el d 42

19 t | cd
SoorasendleoTAR: %%@%"5?%ﬁ%@%ﬁ?%ﬁ%hﬁ*%@@%%?. & S5 e
H I | e- Lysdetpetion 228{280 npg dlhafgciprs were colbagtedsynd Frase erhipy- malytigrlHHPLC.
(NVe) Asg- FMctidfeonta¥ing BaRY Heddd4Red . éﬁ%ﬁ@é@%ﬁ&hmd&% viel BOSI hiy@139%5 ( TFA

epsi |l on

sal t) - Pqa®t YPEBRTORNOUTPOY dery (R BrhNe g/ asrlewrie s pbvar FreitvalyOmr g (Pbf ) -
A n(Trt) - Ave-Arfg(M #)S0TA0. (t Bu) - Knorr resin 1.0 g was washed with 5% DI EA in
DMF and coupl ed with Fnoc- 6-am nohexanoic acid (355.0 ng; 1.0 mmol ),

N-hydr oxybenzotri azole (150 ng, 1.11.n 1‘1‘1’]!)1}24 and

N, N - di i sopropyl carbodiimde (1.50 5 m 0 mmol ) overnight. After Fnoc
renoval and washing with DMF, N hydroxybenzotriazole (425 ng, 3.150 mmol),
DI EA (500Ptaparagiop &Mrlje ImdP%Am Ir’ggﬂfyeﬁmmsméfrpzf @ T Arg: @by Akgr e
reacte@ if yiRHL CH2C12 for 5 mn and added to the peptide resin. The
reaction mxture was stirred over night and washed with DMF 2 tinmes and
CH2C12 3 ti rres before cl eavage was effected wt FA, 17 nm., 400 uL iPrSiH
and 800 10 L propanet hiol for 6 hrN/\The roduc s preC| pitated in 100 0

mL Et 20, cen rlJu e washed ando acbu rude epti de
purified Pyl Fdwi pglt ﬂhe or ceduggl_ Ng% whlte
anor phous ﬁowder\EL;B S)\‘§<Q Tmie c tm Ol)L
2453. 43, found 24 arrpl e |15 15

Pal m toyl - 11 e- Lys- Pga- Arg- Hi s- Tyr)- Leu- Asn C*I'rp VaI Thr Arg- n(NNe Arg-Tyr-N
H2 Fnoc- Linker-BHA resin (450w %@ 0.25 mmol ) from Exanphéxl wa ubj ect ed
to solid phase synthesis. Synthesis was carried out according to the
general procedure described in 20 exanple 4 as far as the N-term nal

depr ot ect ed 15-mer and acyl at ed nmanual I){ with pal mtoyl chloride (288 uL,
1.0 rmol ) Fawe- Brx-BHdgesi (450 mg Gpommdlfremtisaply | wapsugjectegdria selehi n was

cl eaved apHastBenthespcinetth@biiid | ephctémfsq)lulnﬁw AYloiie: (e @eRIUNL: ih IEX@(IEIM e7to

| d 55 wd S) + m d
{cal odP fg?v é?fé%na@g s8R R R ohes S e de (e °
Pr epar at i @or @fsH156N3402, 2257.21 found 2257.19.
Pal m t oyl- 6- Ahx-11| e-Lys-Pga- Arg- Hi s- Tyr-Leu- Asn- Tr p- Val - Thr- Argd@ n- (NMe) Ar g
- Tyr - NH2

Example 5

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

P/ N)\N N)\N N)\N
20

Ac-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-Arg-Tyr-NH,, 200 mg was
dissolved in 5.0 mL DMF and 35 uL NMM and 250 uL Butyric anhydride was added. The



WO 2010/ 052144PCT/ EP2009/ 064034 - 32 - Fnoc- Linker-BHA resin (450 ng,
0.25 mmol ) from Exanple 1 was subjected to solid phase synthesis. Synthesis
was carriwo ouosasidgeneral |y described in Exanpl e 4 as Pam/ER2009/064034
deprotected 15 nmer and coupl ed manual |y ﬁnth Frnoc- 6- am nohexanoi ¢ aci d
(355.0 ng; 1.0 mmol), N—hydroxybenzotrlé ole (150 ng, 1.11 mml), and N, N -

al | oved ¢ IRRAESa Al gt Wb od ph S AT TR0 A BBk hopt 1 o

was acyl astedingicomtigpekdfot ‘gyHr. Thd proddet @8BerupredipBataanod §.0 mIDEER, {(2O@uged, 1. 15

o bur o S W AR G- R B RS
whi t e anpFpHoRIS 3pe vkt 18 MESP9) clshity amemheus peveder((E&) tdCMom/e calculated

C126H1$5NAaR2 ﬁ(ZQQﬁmﬁgdlgqgg¢2g§§§@§%27gganple 17 Preparatlon of
Pal m t oy1l- 6- Al | e-Lys-Pga-Arg-H s Tyr-Leu Asn-Tr p- Val - Thr - Arg15
A n-Arg-Tyr-NH2 ON ON Ccsii O Frpc- ker-BHA resin (450 ng, 0.25

nmol ) from Exanple 1 was subjected t X?BW phase synthesis. Synthesis was
carried out according to the general procedure described in 20 Exanple 4 as
far as thergemtonediredldbyst€apratg])ePypA e HimhyaLéw Asn {Thp-Ambdh@-Arg-Gln-

am nohexa hﬁ%%&*Fﬁé 5 0O ng; 1.0 mmol ), N hydroxybenzotriazole (150 ng,
1.11 rrm)lg,Q % ||sopropylcarbod||n1de (1.50 nmL, 2.0 nmol) overnight.
After Fnoc renoval the resin bound peptide was_acylated with pal mtoyl

chl ori de (288 uL, 1.0 mmol) and DI EA (200 uL . 15nol ) in CH2Cl2for 1/2 hr.

The resin cleaved and the cru@e pepti de s purified fol i’ng t he
procedure i Ie 7 to |eId "y 2% N ist.e WO
2010/0521 034m¢1 Vl Nle “yjma »J~ Nvﬁ N
\L QLY U W
N)\N N)\N

10 Ac-lle-Lys-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-Arg-Tyr-NH,, 200 mg was
dissolved in 5.0 mL DMF and N-hydroxybenzotriazole (425 mg, 3.15 mmol), DIEA (500
uL, 3.0 mmol) and capryloyl chloride (2.8 mL, 2.75 mmol) were reacted in 15 mL CH,Cl,
for 5 min and added to the peptide resin. The solution was stirred for 16 hr (overnight).
3.0 mL 7 N NH3; in MeOH was added and stirring continued for %2 hr. The product was

15  then precipitated in 5.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude
peptide was purified following the procedure in Example 3 to yield 10 mg (5%) of a white
amorphous powder. (ES)+-LCMS m/e calculated (calcd) Ci14H170N340,3 2383.32 found
2383.32.

Example 7

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



- 33 - anorphous powder. (ES)+-LCMS nie cal cul ated (cal cd) for
C125H193N35023 2552. 50 found 2552.49. Exanple 18 Preparati on of
H 1| e- LyswORalomistay 1- 6- Ahx) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr p PURIEPTIIOAMNIGE
A n-(Nve) Arg-Tyr-NH2 Ots--0 00 O N;IL;N%N L ;LHN4L, NNrj'NO Boc- I | e- Lys(
epsilon TFA S
salt)-Pga- Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val Thr (tBu)-Arg(Pbf) -
An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Knorr resin 1 g was washed with 5% DI EA in
DMF and coup 22? wi th Fnoc-6- anlnqpexan0|c aci 355.0 ng; (1.0 P, 10

Ot r

Z

N- hydr oxyb zole (150 nmg, 1), are go

N,N'-diis di i de, ( o L2 d, \ﬁ\' ht. jAflter Fnoc
renoval and mashln ﬂ(%ﬁpl Nhy r ] qtm%ggdH 425 , 3. 150 mol ),

DI EA (500 uL, 3. 0 m a d‘pa nl oyI c ri .8 i, .75 were react ed
in 15 nL CH2C12 r 5 mn and afided to the peptide resw . Th¢ reaction

m xture was stirfed over night" a%d washed with DVF 2 tTnes I5%and CH2Cl12 3
ti mes before cljeavage was effected with TFA, 17 nmL, 400 uL iPrSi H and 800
uL propanethiof for 6 hr. The product was precipitated in 100.0 nL Et 20,
centrifuged, shed and dried in vacuuo. The crude peptide was purified
followng thie procedure in Exanple 7 to yield 14 ng (3 %9 of white

anor phous powder. (ES)+-LCMS nfe cal cul ated (cal cd) Cl126H195N35023 2566. 51
found 2566. 50. 20Exanpl e. Prepar ati o

Hile- Lys?ﬁif)eﬁw- ﬁfzfgl%h%*gﬁaéeﬂr%ﬁﬁf@:%ﬁfﬂéﬁ%&m—ma?véﬁ%ﬁppA?%Jm- “Arg-T
yr-NH2 N, disdedNn H.ONInL )DU Edad N-6 0d 0 Ry ben E StribkbLANM2E MigNVa) 160 MimbMY D MY01N
NSCN: uL, 3.0 m) and lauroyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for 5 min

5 and added to the peptide resin.. The solution was stirred for 16 hr (overnight). 3.0 mL 7 N

NH3 in MeOH was added and stirring continued for %2 hr. The product was then
precipitated in 5.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude material
was purified by preparative HPLC on a Pursuit C18-Column (50x250mm, 10um particle
size) and eluted with a linear gradient of 20-90%B (buffer A: 0.1%TFA/H20O; buffer B:

10  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 57 mg (26 %) of white amorphous
powder. (ES)+-LCMS m/e calculated (calcd) Ci158H17sN340,35 2439.38 found 2439.40.

Example 8

15  Preparation of Boc-Ile-Lys(TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-
Trp-Val-Thr(tBu)-Arg(Pbf)-GIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin.

Benzhydrylamine copolystyrene-1% divinylbenzene cross-linked resin (50.0 g, 55.0
mequiv, 100-200 ASTM mesh, Advanced ChemTech cat #SB5003) was swelled in 400 mL
CH2CI2, filtered and washed successively with 100 mL each of CH,Cl,, 6% DIPEA/CH,Cl,

20 (two times), CH,Cl, (two times). The resin was treated with p- [(R, S)-a-[1-(9H-fluoren-
9-yl)-methoxyformamido]-2, 4-dimethoxybenzyl|-phenoxyacetic acid (Fmoc-Linker)

(37.1 g, 69.0 mmol), N-hydroxybenzotriazole (9.356g, 69.0 mmol), and N,N’-
diisopropylcarbodiimide (55.0 mL, 300 mmol) in 400 mL DMF for 24 hours at room

temperature.

25 The resin was filtered and washed successively with 400 mL each of CH,Cl, (two times),
isopropanol (two times), DMF, and CH,Cl, (three times). A Kaiser Ninhydrin analysis was



NA NN; N

Boc-11le-Lys(alloc)-Pga-Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val -Thr(
t Bu) - 25 wWoQ(PasHE n(Trt) - Arg- Tyr(t Bu) - Knorr resin (prepamedoaseions Exanpl e
14) was washed WD 2010/ 052144PCT/ EP200 4064034 - 34 - with 5% D EA in DW
and coupled with Frmc 6- am nohexan0| c atfd (355.0 ng; 1.0 mol ),

N- hyd b t
NN oL BERES oG TRy dn g e Wik N Hostspartienls (1 28% 89 %o
r emoval andnwaiamﬂ NN il sio p E2iy] cafhfmyldnmd@(bé:@zmhrioamﬂnel)(mzao ng, DBIFN$ mmol ) ,

DI EA (SOOMfgdgg{ﬁvg@{bdregﬁl %Pi%u&?atcljahﬁ{ e Z)ptl drg e refetit s nir e react ed

in 15 nL mn an resin. he reacti on

m xt ure we@mplefedraad, Gyer2Sm lghtDIEﬁmzwaéﬁ@hawp thi r@on was aisvedrie PCMREl 13

tines lef 916@dcﬁh@ﬁ’é@%h%@?o?hflg%%hl%ét%ﬂﬂﬁete,Jtl?er@i‘ere &Q%ldﬂen'v?f@&h%and 800
itated 'in. 10 mL Et 20,

uL propan f roduct was

centri fuggﬂz% P@%A%BN&E OB Fh“@aeeré%rmeﬁﬁe @F%én%ﬁw gihyddn biﬂnill? Fl&d’

fol | ow ngrdab@orpraﬁad\uisﬁmgmna@nlﬁxaﬁmoealﬁmecwrﬂkAlrg5Mtﬂ§()HJ(59@ to.0hite
?gﬁ;ghggzﬁ‘%&@? Mg%%b%cglszmgf C%%%tmmo )Cﬁlldcl\cli)N cc:llgc?pl_rloyg) %cargoc%?’mlzdg52 50
HI1le- Lys(Hé)lQmLo@dO thetol)-iAl48) nﬁq@l\/léfr‘gasl-mdsled' yamdlgéuw@@wféaqi-fd)lazél-ﬁ'dmm g-d n-(N

Me) Ar Ty(/v 1@9 10 lv@as Xﬁnﬁa eﬁ | @t@r ;l;géﬁm oc remova -GIn(Trt)-

salt)- anA -H's tBu- ; - Trp-V Tﬂl S Arg( Pbf) -
An(Trt)- ﬂ% a\ﬁor()mml t}B@YdWﬁb‘?HZOFY&P]ﬁ(l 8 gg 9%@%@@@6 th 5% DI EA in
DVF and caiiglpeshyiattibdiiimge @stoamﬁl 300! An Y0 nﬂL DMmhg added and the

Nhydroxybenzot ri 150 dii,s rbodi i m de
(150 ni, Fagion waﬁﬂ(ﬂm 30 g Rt guc. Th PRt soumibisi s HEreTeRy lﬂj 'th DV,
Nhydr oxybeltiaahilitez.ol e (425 ny, 3 150 mmol ), DI EA (500 uL, 3.0 and
palmtoyl chloride (2.8 nL, 2.75 m) were reacted in 15 nL CI—|2C12 for 5 mn

and adg j r night

and necnedror SRSk AP ESDpeli B GO PN Sl Wil ARG FHEL - O e

wi th TFA, renmining 1400 guesin PHS mglywaogrmgl @Ewpl‘rdcﬁﬁlérieﬁﬁodl Fee-AggthbD)- The

product wesy pIsef dg aBlsahgR]), N- Hﬁﬂm@oeﬁkotﬁ%&ﬁe (eend ifsugedl) #ashed- and dried in

vacuuo. ge cru pbe pt.id s purlflem?bollovmngthe progc e%u n Exanple 7

to yield 2BRERY. Eca agfjinygle rotlé‘La#(QrIB S g8y DMipgysiadd ﬁ’ié cal cul ated
(cal cd) Clea3titBON3BR2A3d 25 24 fet 28, hduedkiiGo@nAdmPdratur¥\@ which time, it was

2010/ 2144P P200 4 34 ratio
11 s BRPRay Tt B s PR e SR R gt - () o
g- Tyr - NH2TEr(Bgc)-(DHe(-2|Z¢Q (gei’ng hunolTlidechydroxbenzotrlazole (9 95 g, 73.5 mmol) and

salt) - anN’Ar(I Eg%ﬁp&%ﬁ%ydgl)m&%' (5%%%9)mb%n€1%g{nTldo)mﬂ'ijM%/@Je J&Jﬁ%g%gégl%( Pbf ) -

d n(Trt) - Nive- Knorr resin was washe | EA in

DVF and cmafatll@awm ﬂ@méfﬁ@g Y (2Bhopr groom tﬁ@PefﬂtU@e Aiiyh time, it was

(Nflwgg oXy b@&ﬁéﬁe’fe'd% )qk@rrﬁﬁq%@ bg%e ﬂ&?gﬂdrmg@h) Afténgh shluig an@'anlé%%H??]&O ch\i/IF i mi I\Fole
rni er . Fnoc .re [

10 hydPox) G GH S TS0, WO DOEA. (500ae) 8 S and

pal m t oyl dﬁ:h)lpmpydiﬁr‘t((ﬁu&ndé_(SSZl mb, 300 meot) inelat DadF was dddedlan@HREL2d foor 5 mi n

and added ¢ STN M R L nmxtur stirred over night

and washed Wi tfto Bﬁ/ﬂp ?‘i)orrr%s 5 at&ﬁfz%v%a}%tlﬁln’e% %I\A@?eavage was effected

with TFA, 17 n1_ 400 uL i PrSiH and 800 uL pro anethl ol for 6 hr. The

product watepweshing angtrepoval of 0t Imee, FmazeTrpe@ht 9 Puked/3-15medsAd and dri ed

' n VaCUUOh %%&&H@ﬁz&@ 9§1§ MesSmpidj {dded, I\ﬁQzHggﬁé&‘ogglcﬁﬂB%dﬂ%ﬁfée{gS'b%l 1300

nple 7 ite anor (ES) + cw% me
cal ! cul %t eanzl%lirrb‘&% re&iﬁﬁﬁm@%ﬁs\ﬂigww WEORRP! %\égerzﬁahours After washing
and Fmoc removal, Fmoc-Asn(Trt)-OH (41.4 g, ,73.5 mmol), N-hydroxbenzotriazole (

9.95 g, 73.5 mmol) and N,N’-diisopropylcarbodiimide (55 mL, 300 mmol) in 400 mL
DMF was added and allowed to react for 18 hours at room temperature at which time, it

was completed.



Exanpl e 22 Preparation of H1lle-Lys (Pal mtoyl-

beta- Al a- 3 u) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val 20 Thr - Arg-d n-

( NVe) Ar g-worze 22140 2010/ 052144PCT/ EP2009/ 064034 - 36 PCT/EP2009/064034

Boc- 1l e-Lys(epsilon TFA 6

salt)-Pga-Arg(Pbf)-H s(Trt)-Tyr(t Bu)-L'e?:l-Asn(Trt)-Trp-VaI Thr (t Bu) - Ar g( Pbf) -
An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Knorr resi g S d wth 5D EA in
ONF and oS e RS B Bor 4253 4 T s Tl N

hydr oxybehydbrbazoirazé¢ld 5095y, 7315 thinabhaid) N, N rdlisdp ipyldaibsdpmaley b &8 milo 300 m de
(1.50 ni, rpi ftar i i th DVF,
roc- G u( BRS) TERY e XR0P  Aghdada o RG] IR BRI Rt 0 P11
mol ), angmWt of G iFowsr Op9¢-darButir O deé-4(018 38.5rmmob., N-hidioxbenapiagelded and
wmshi g R erraeiop Qe OO kl; (65,0 BiL, J00 G0 B02A (500
washi ng w : roxybenzotri azol e , 3. :

uL, 3.0 ny wab%ﬁ#f‘t reg 10&%&0(@? € per lﬁf‘wgrﬁq)"@%wﬁ%gﬁg%%% 15 ni
CHZClde orerﬁom,nFraadkﬁadad}fm(BmEﬁpm maheo l},%hﬂdrogb@lzb&&@t)lie(ﬁﬂ9mgx1368$ was
stirred over ini nd.. washe it ti an 12 | pes_ before

ol eavage TRl FE N ST o mR (<3 gy L0 BP0 oM Fas

pr opanet haddedf Bhe Battron Wisecoprpdete gttendfichourse differ tvashe aml Ar90¢ GnmdvaEFa®mc-

cent rifyug S E j é i rified
ol | oung THEVATORASBIS P %‘33%%%ﬁ%g%ﬂ%ﬁ%ﬁ%%ﬁ%e?ﬁ%ﬂ%?%%r phous
powder . ( ESwpreroierigdimids oattmed3Q0camed)indo arn DEN3GaBldedsHheg sactipgund
2653. 50. BExarghpleR3fr BpRG@ki on of H-1le-Lys

(Palmtoyl -3 u-d u-)-Pga-Arg-Hi s-Tyr-Leu- Asn-Trp-Val - Thr- 20 Arg-d n-

bonc1 1 60 L bR ing RO A ERE TmbE PR APILRE, 73 Phntol) v

Boc-I1le-L
sal t) - PgahpdrgtiRizdptridzsle 15.7 - A0X mBw)l y brelNAS diibo propFlcpebvaitimhfte((6 B0 )mIABG) Pbf ) -

An(Trg) - - n i i 5% DI EA in
oVE and o baPidt L IME SeP i 5%5%.@%‘5‘%%5 Pl PRI s
hydr oxybew2gting anbFmog 1eeovh Frocillysisic) -OTAnES- NgN73-dintmelp ragdN-car bodi i ni de
(1.50 L, hedBxBembiria@Me (N9 Rt73. Ahf]) HIPR, N elRYFHopARstb¥aSRI AR 53v0 thiy, By
coupling was effected with -G u(But) (426.0 qg; 1;L.O r’gml),

N- hydr oxyHEﬂ%lgfr} ?Q‘QZIBFQI\(IEB‘@S %@edﬁfﬁar%a wasgpgnp!ete atter 20 hours as

N, N -dii Sdﬂéﬁﬁlﬁﬁ@&? bl(ildiri'f]lﬁiitélﬁ. f(ﬂer%&llﬁhg a%d Aryii® b )poet@dr WwasHated B t&@iplingdc N

r enov an shi W AN r enzotriazole (425 . mol ),
o EA 70 oo RO BN Reeisd Pty PR RRGT Rk bR Talit 63s FRugg w iR T

react ed i He {825 CE2G12minod) §-Imidnoxdrdzadezde (093 Hé&3 pepmiodeindé$iNT.  The
reaction pi W E I dp h p ires and
crocrp 3 Tistptfidbd H%%@jgg@%\%’a%we ol ggowﬁ EEt;ihlg%!AFFVA\f,Otr ?9%?%%@& i PrSi H
and 800 uflenprespdrret Af BACHY W8S ¢9mPplatie product was precipitated in 100.0 nl
Et 20, centrifuged, washed and dried in vacuuo. The crude peptide was

purified REmbodlloBeWot @ﬂm@ﬁﬂﬁﬁ@%@sﬂ(ﬁh—@h&f@%x@uﬁ of Dysy heddh & bibbled%) of
i e amoyplious, Bover (F3)ief YR &, b BULAY o] °ale RG99 19330028
of acetic acid, then 25.0 mL BusSnH was added. Bubbling with Ar was continued until the
yellow solution become reddish brown. The reaction mixture was then shaken for 2 hr,
and washed 3 times with DMF. The above procedure was repeated a second time (this time
the mixture turned dark brown to almost black in color) and shaking was continued for %2
30 to % hr. The resin was washed 2 times with DMF, 2 times with 5% DIEA/DMF and 3 times
with DMF/CH,Cl,. The free epsilon-amine of Lysine was converted to the TFA salt by
washing with 2.35 mL TFA added to CH,Cl. The resin was then washed 2 times with

CH,Cl, and 4 times with MeOH and dried to constant weight under vacuuo.

Example 9



Exanpl e 24 Preparation of

H 1l e-Lys(Pal mtoyl -gamma- 3 u) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val Thr- Arg- d n- (
NVe) Ar g- wo-2biHis2134 WO 2010/ 052144PCT/ EP2009/ 064034 - 38CT/EP2009/064034

Boc- 1l e-Lys(epsilon TFA

salt)-Pga-Arg(Pbf)-H s(Trt)-Tyr(t Bu)-L'e17:|7-Asn(Trt) Tr p- Val Thr(t Bu) - Ar g( Pbf) -

An(Trt)-NWe- Ar I\/tr-Tr Bu) - Knoyr .resi Yo DIEA i n
ONF and coUpRERIa o B e e R Bt NG T o b re

N- hydr oxy bémnZNiMe) dgeTer-NH0 g, 1.11 nmmol ), and

N, N -diisopropyl carbodiimde (1.50 5 nL, 2.0 mml) overnight. After Fnoc
renoval and washi ng wi th DMF, Nhydroxybenzot p+gzole (425 ng, 3.150 mmol ),

DI EA (500 uL, 3.,0 m and palmtoyl chloride 8 m, 2.75 m re reacted
in 15 nL CI—IZClqr#;gES m n and add d‘Nt he p “Id@ reS|“ ? Thelr daction

m xture was Stn Nm(er i ght 2 o iffrgse ahd CH2C12 3

ti mes before cl éav g ég@ *4{l® ui_)‘w Si H and 800
10 uL propanet hi ol T e pro s preC| pi Yat ed\Ln 100.0 nm_ Et 20,
centrifuged, washed nd dr| ed ||ivacuuo The crude peptide jvas purified
follow ng the procedMn Exanpl'e 7 to yield 28 ng (* of" Whi te anor phous
powder. (ES)+-LCVMS nfe cal cul ated (cal cd) C125H191N35025 2582.48 , found

2582. 47. Exanple 25 15 Pr,
H-11e-Lys(Pal m t oyl - ganma-

aration of

u- gamma- d u-) - Pga- Arg- Hi s- Tyr - LeuAsn- Tr p- Val - Th
r-Arg-adn- (Nve)Arg-Tyr-NH2 NNGNN OyJo IcrlLN) Boc-I1e-Lys(epsilon TFA
salt)-Pga- Arg(Pbf)-H s(Trt)-Tyr u) - Leu- Asn(Trt) Tr p- Val Thr (t Bu) - Ar g( Pbf) -
An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Knorr resin 1.0 g was washed with 20 5% DI EA

'Nﬂyﬁrwﬁxi‘?,ﬂnaﬁepava&#é R G R %ﬁm“ﬁwﬁ s o Bk i i de

(1.50 L, AZg(ObiPGIn) Ta)-diNe-@lag(Muf- trglr(tH%rerICndre rainal.0 gidhs mslmdwgtm%li)llal)oﬂ:

F € But 150 ,
R LG L N &jﬁé%@%”z%@%%m  eer e’
added and Ydrexylmamtn@zolmoamg,dvlédnml)zalchdﬁé dogm@ylnal@hdumﬁet(éﬁombc

| h 25 3. 150 |
B?QV?SOSQS; Lﬁ’l‘ﬁ%h'd?z@rﬂé‘%ﬁt A%m&ﬁ%ﬁx%lﬁﬁg%ﬁﬁ%‘vﬂépbﬁmﬁ ng wor s reg‘g?e)d

: t oyl
in 15 L mzqireiyé)eﬂ%ﬁtﬂszqw (&gﬁ@ é%@dnm@){%% iUghe 3.0 @) eﬂld Iqar‘ilé(’}flé]él@ﬁid@n WO

201g/ 8152 16245’%/ E% QOPVEe 43¢ d-in 39 mL TIXCY S 3\@sn Sid 4dded t@HRIpePti@hiesiand
washed W

t d Cl2 t bef th 7 m,
iashed 4 BN L 00, SR CIE T RLELE L BRUE05 M L TR
preci pit atiegs befoﬂﬂ@ea@agd.wﬁteﬂ@cted:mthl‘li%g@mL wad he dPraitdl axlt B@duli n vacuuo. The
d | i | d 40
%“ ( g%l;eg I %n%l‘ﬁﬁ)éf’&ré i E é&dh?%&%r%@a‘?é{%‘f@%ro%t b @%F&Rklﬁl&%? s)%c?
C1301-1 1931]}43@0@131n2/71_@1u(5 hef: deptiderwsurified following the procedure in Example 7

15  toyield 30 mg (7 %) of white amorphous powder. (ES)+-LCMS m/e calculated (calcd)
C122H137N35023 2510.45 found 2510.44.

Example 10

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

ji(NJL“QN NJ¢J%\J N\_)LJi:JLNJ;E
J\L NiN NAN by

Y\/\/\/\/\/

20



Exanpl e 26 Preparation of

H 1l e-Lys(Pal mtoyl - beta- Al a- gamma- 3 u-) - Pga- Arg- Hi s- Tyr - Leu- AsnTr p- Val - Thr
- Ar g- G n-wONMY)oseg4 Tyr - NH2 Boc- 11| e-Lys(epsilon TFA PCT/EP2009/064034

sal t)-Pga- Arg( Pbf) - Hi s(Trt)-Tyr(tBu)-Leg-Asn(Trt)-Trp-VaI Thr (t Bu) - Ar g( Pbf) -
An(Trt)-NMe-Arg(Mr)-Tyr(tBu)-Knorr re §h 1.0 g was washed with 5% DI EA in

Md?ggyggﬁgilfﬁy\é&%ﬂ@g%nﬁgﬁ %UP %ﬁg?gﬁﬁﬁl(s@ﬁd?ﬁnﬁm e}ls%%}rﬁpayﬁlodl i mi de

(1.50 nlL, ThEtRu)oArgidbi)-@uerri- EM&—A@‘(NHI’) Froduw dmovatesiand) gwshvadpedintith DVF,

F bet 3; - 50 nmg, 1.11
mrrg?:) eaaSQ%ll?ﬁA l%ﬁ?l?[gg%ggégﬁc% |n|’1ng|\bc-otl fqéﬁﬁﬂ@ogb&%m%%\erengdded and
the react hrdrowdenzotriavebel (158 mg, dddeamelennd YRV -dilspprapylcabedimins/a|>0an

washi n@ wbhn%,ov%kmgmrm&@ﬂg@kfﬂoazloin%v&a@% %th 13M]E5@~I mml) DI EA (500

uL, 3.0 nd palmto chlorlde vver n 15 nL
CroCI2 t opydoRtinzgia %4& {5 éHéOEI@BPDdBI%EﬁOﬁ uLTﬁQ %%{@t ahi id%e was
stirred oveg nil, gl rﬁrﬂdl)\/\lﬁe&?@ﬁﬂct\eﬂﬁmlmﬁ @HidlpRs Sanih Ld2dded & the pestideef or e

cl eavage was ected wi.th TFA, |Pr i H.a

ot opanat hioai 1ar actyn MiilresGantfe ey B ar et A RDG Brifs epd o,
centrif ugéﬂizch/a}sthecb taehate dkamge Was vﬁunsﬂO/vlthl‘ﬂiEAc}rMé, Hptli ﬁ’eslmdpﬁ@ﬂlum ed

followng; B‘PF(Q 6. rRe W LE f

anor ph (())us p R L%+- O\E@Tﬁgﬂ c%ls pcrt%?%ﬂtﬁl cal c C%%%lggl}ilgjé\%mgs ed
2653. 51, ﬂ%ﬁﬂe@%@cw hgyor g pop ad1esap et falbydn g Brosacedungn Expogies] e 27
Preparat i 1élﬁ 20m (4 %) of white amorphous owder. (ES)+-LCMS m/e calculated (calcd)

H1le-Lys(16-Br u- gamma- d u-) - Pga- Ar gHi s- Tyr - Leu- Asn
- Tr p- Val - g;IhlP J&F%%?ﬁ?%@@) RP%A%‘%?%%z 5 Boc-1le-Lys(epsilon TFA
salt)-Pga-Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val Thr(tBu)-Arg(Pbf)-
An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-KnorrExaeglanlll. 0 g was washed vm'th 5% D EA in
DMF and coupl ed with Fnoc-Qd u-al phaOBut (426.0 ng; 1.0 nmol ),

Nhydr oxyb I | Limde
(150 L, POAgH A e R o R PR e AT D o TR aﬁ% e

Fnoc- 4 u- QNM‘F#@‘BUTYQNH(MZG 0 my; 1.0 mol), N-hydroxybenzotrl azol e (150 ny,
1.11 mmol), and N, N - diisopropylcarbodiimde (1.50 nL, 2.0 nmol) were
added and the reaction was allowed to procee ernight. After Fnoc renoval

and washing wth DVF, N-hydr oxybenzot riazol e 0 ng, 1. 15 nmol )

N, N -dii sogﬁyl car bodi i i de (1.5 ée v and 16-"

acid (336 ngpytath 1)L were ¢o p 1?erO
2t|rresandCHZCév w@a N/va‘e’?e“t\ejh v

i PrSiH and 800 ulNpr tmo f or ° e prbducf 3 s‘br= i petated in
100. 0 nmL Et20, cengpeifuged, washed a dri®d in vacuuot, The tfude peptide
was purified f .ng the procJe,dure in Exanple 7 to yj%ld GhP\mg (119% of

whi t e anor phousopow m e cal cul ated (cal cd) CL30H197Br N36028
2789. 43, found 2789. 41. 20Exanpl e 28 Preparation of

Pyro-d u-11e-Lys(Pal mtoyl-gama- Q4 u-
%@318 352144g&$f ity da"nsTﬂAz 54+ b (SR {m) Ya5TH) Iy 80 PLBa- AGNMEN AR G- Ty - NH2
hr(tBu)- Arg(Pbﬂ Gln(Trt) NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
20 5% DIEA in DMF and coupled with Fmoc-Glu(Bu') (325.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF, N-
hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 mmol) and lauroyl
chloride (2.8 mL, 2.75 mmol) were reacted in 15 mL CH,Cl, for 5 min and added to the
25 peptide resin. The reaction mixture was stirred over night and washed with DMF 2 times
and CH,Cl, 3 times before cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800
uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,

washed and dried in vacuuo. The crude peptide was purified following the procedure in



Frnoc- Linker-BHA resin (450 ng, 0.25 nmmol) from Exanple 1 was subjected to
solid phase synthesis with amne term nal Boc-1le and Lys(alloc) in

posi ti on worzomppseapri ate side chain nodi fication. After PpaiHPagwomosat al yzed
deprotection as described in Exanple 8 d 5 neutralization

Frmoc- d u- al phaOBut (426 0 ng; 1.0 mmol 'N—hydr oxybenzotriazol e (150 ng,

1.11 mol Qpyl.c od|| 1.50 , I re

coupl ed o%%arnﬂi) Kttb Y?& (fédr %({5 efﬁ@\}%a“h%a |Wrﬁj§r‘ﬁﬁ'é§/&me i
Frnoc- A u- é\dabidamiquséMzﬁ)aaOZSi‘g 411fo0nddo26.40. N- hydr oxybenzotri azol e (150 ng,
1.11 mol ), and N, N - diisopropylcarbodiimde (1.50 mL, 2.0 mmvol ) were
coupl ed overnight. After Fnoc 10 renmy washi ng wi th DM,

N- hydr oxybenzotri azol e (425 ng, 3.150 r’r‘r?o"lagEj Dl EA (500 uL 3.0 m and

pal mtoyl chlorjde (2.8 nm, 2. were reacted in CH2C12 for 5 mn
and addedP f@af%@nﬁéﬁﬂ iUGéYIS@éthStOY#FBeAthéé)é? ifgh- Aﬁgxlflﬁr@rvk%l Ay FrRsyablBE- ni ght
and washedryGli (BMe)Rrd TPENHBNd CH2CL2 3 tinmes before cl eavage was effected
with TFA, 17 nL, 400 uL 1PrSiH and 800 uL propanethiol for 6 hr. The
product was precipitated in 15 100.0 nmL Et20, centri{uged, washed and dried

in vacuuo. The crude pept| de was purifi ed foI I oW n he pr ocedure

Exanple 7 to yield 58 % of whlt hou ES)+- n e
cal cul ated (cal cd) ClSSH 9
Preparation of H1le-Lys

( 2- Hexadecanay 1. AARX) RGA~LKE' -HIS T r-L u- r -VaI 20 hr

(NMe) Arg-Tyr-NH2 WO 2010/ 052144PCT/ EP2009/ 064034 - 42 -
Boc-11e-Lys(epsilon TFA

sal t) - Pgapg- @@R@E%ﬂ'ﬁl&(ﬂm ST L PR AT T B Ded AT LN e 9( PO
An(Trt Ar u re_res was washed wt %.DI EA in
DIVF( and) CEQ/%I g&&(% f?:ﬁ%e 1%% ﬁMfoﬁ Mibr tyréﬁugﬂ%g% regingel) & Yapwishs E)WH
N- hydr Oxyb%ﬂmﬂ lnaZIgﬂFgmﬁjcBGplﬂﬂ w1th0P1ﬂ.od?Bf&h’)mol&Iiﬁlnom acid (355 mﬁ, 1.0 mfmol) N-

||s car.podi [ {. r_Fnoc
rermval B‘Z& %Zbﬁnzoum({l%%f‘é #Iﬁ m"@t %nzotrlngID 8%r0p %r@oﬁ%jr,m Aq rm];I)
N, N -dii séﬁmmpl)mbm@tl Mtdd“ch 15010rm1 an@. viashamg [Withaln ¥ F2 ntyeixtylcdecld 30 ogaci d

(286 ny, ing with DMF 2 tines
nd G ocL ST aa AARIBAERHRLEE (HPER, 1t mrf) Spd 8" 19 200 uL 1 prsi H and

800 uL pr epwheemi@rbadimide hr30 mpe2. Pryael f«vewa%ou;pk‘élc%néuStlér@@avqrm@nm@erm 10

Et ZQf cen%sﬁlﬂgwﬁh D¥s h&ﬁn@@gdmz@ﬂz 3 ﬁm\éﬁ‘él&i@a e The efffc‘é&ﬁwﬂ@mFAdﬁ m&oo
UI’II roceadaure.rLn a, | e

Phi te Boh DL pEARAFuP pREFRhRLE o Ifﬁspmua% o] T 1089wt ©

C126H195 NBE 02 3&h661gbd ,washedch 2b6d. ib YacuoaTipd eudd peptideRvas pariéitd fuhloofing

Hile-L -4 et Asn- Ty n- Val - T 15

dn- ?Nh/g)s K(egj ﬁge%lﬁméjfﬁ?éﬁ;@ 7 P %61%69 nﬁ@é %*P#N%Htepﬁﬁo%flgus I?AWdCIP.r(-EéS'g-

LCMS m/e calculated (calcd) C124H191N350,5 2538.49, found 2538.47.

*g Gln-

Example 13

20 Preparation of Ac-lle-Lys(Palmitoyl)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH,



Oy O }c)-NzZ: 1) kN NL9i NNANNN Boc- 1| e-Lys(epsilon TFA
salt)-Pga- Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val Thr(tBu)-Arg(Pbf) -
An(Trt)-wWobkoetweg¢ir) - Tyr (tBu)-Knorr resin 1.0 g was wa®hEErPasolc84 5% DI EA

in DM and coupl ed with Fnoc- 6-am nohex ngc acid (355.0 ng; 1.0 mmol),
N- hydr oxybenzotri azole (150 ng, 1.11 and

N, N - di i sopropyl carbodiimde (1.50 nL, 2. 0 nmol ) overni ght. After Fnoc
renoval and washing with DVF, eicosanoic aci 15 nmg, 1 nmol);

N-hydroxybena triazole (150 ng, 1._11 mol), N, N - °

di i sopropylj %3 i mde (1 50 mL U%D e G upI edYand j;j@/ed over
ni ght. Afters ng \%C jtifmes jclleayage with
TFA 17 nL, 400 u % J e¢ H r\% he product was
precipitated in Et 20 centr washed an dr| &[ in vacuuo. The
crude peptide vva purlfled fol | pwi ng the procedure in anplg 7 to yield 75
ng (14 % of whife anorphous pbwider. (ES)+-LCVM5S me cdl ¢ul at'ed (cal cd)
C1301- 1203N35028 2622.58 , found 2622.57. WD 2010/ 052144PCT/ EP2009/ 064034
- 43 - Preparafion of

H Il e-Lys(Ei cosanoyl - gamma- @ u- ganma- G u-) - Pga- Ar g- Hi s- Tyr - LeuAsn- Tr p- Val -
hr- Arg-d n- (NVe) Arg- Tyr-NH2 Boc- 11 e-Lys( epsil onTFA

salt)-Pga- Arg(Pbf)-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val- 5

Thr (tBu)-Arg(Pbf)-A n(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Knorr resin 1.0 g was
washed with 5% DI EA in DMF and coupl ed with Fnoc-d u-al phaOBut (426.0 ny;

NN s O Bo B ar i B o e W B B S0 R ST AP Wehoc

r enoval addsomesihn 5¢) MLIMBNR] N=hpdroShenadtphzol BUL5 (MR 6. 16 n'rgl,ol);LD(DEAmiﬂO)

N- hyd - .
dii gogféﬁgﬁgﬁ{%&?%‘?Bglﬁgﬁgg“nﬁl}d%ﬁg %? %%egldrga& nd. ]tShrgLroéact i on
al | oned t bThtbdecunoveandiaghed toahe peptidenesin. élfhwalutlandvawa%md@rwlﬁhrDNF
ei cosanoi fo\agli Ngia& RS TOTN 474 N%\IHQHMeUﬁW&UﬂW@@MQMm %@Atﬁn{e&@@r Ve, Thel 1

mmol ), and soprop rrbodi i m de ( g{grw}r @n}’r(rio(#f wer e added to
the resinP ﬁ‘dwifetbﬁ? H@C]é’htate &> Rk Gk ﬁ%g“ ) h‘?jjv iegHR vaguoe
washi ng mﬁrhhcﬂ&Epotﬁdem paifithe CFRGL2n Sthie ipi® d Gledia tag@ pwastosidiés? ag wht h 15

TFA 17 niL uL 1 Pr and 80 L anet hj ol f 6 .hr.. - The product was

preci pi t at® gd)qwrt“tfﬁﬁmé us@to%ler g%#ﬁr’?‘fe eIH& ﬁﬂ/]a%ll"/i‘é%io(:ihlﬁd)d{:iz 18?\#4<32écuu0. The

crude 1PepliPetsnbsinddbPs.hed fol | owi ng the procedure in Exanple 7 to yield 66
(12% of white anorphous powder. (ES)+-LCM5 nfe cal cul ated (cal cd)

C134H206N36028 2767.58, found 2767. 58, {pl e 32 20 Preparation of

H 1l e-Lys(Pal mtoyl-15-ATOPA) - Pga- Arg-H's- Tyr-Leu Asn Trp Val Thr - Arg- d n-

(NMe) Arg-Tyr-NH2  Enoc- res 450 mml ) from Exanple 1

was subj ebfepgrationsiH-dle; &wa@é?@%mé’gﬂ é%’%ﬁ TeYﬁ]LﬁE Atsé‘rh’ipngiﬂ cArg- @%

Lys(al | ocyNMe)pe@sT¥iNH,f or appropriate side chain nodification. After

pal | adi um cat al yzed deprotection as described in exanple 8 and 5

neutralization, coupling with Fnoc-15-am no- , 10, 13-t et raoxapent adecanoi ¢

acid (488 ng; 1.0 nm), I\l-hydroxybenzotriazo(150 my, 1.11 nmol ), and

N, N - diisopgepylcarbodiimde (1.:50 ni, 2.0 m)wasc vied

overni ght. A u.F c renoval caTi?vaﬁ g oM h ° N-h Xy otriazole

(425 g, 3.15 Ol B0yt S G v ane Ba L;wt (2.8 i,

2.75 m) were reacted A5 m_f-I?Cl or 40 Smn anellladde t oot he pepti de
n

resin. The reaction m xture was, stir over night and washeg with DVF 2
times and CH2C12/3 tinmes beforghcl eavage was ef fect edNaMth FRp, 17




m., 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was
precipitated in 100.0 nL Et20, centrifuged, washed and dried in vacuuo. The
crude pepvpaeiwvesi4purified follow ng the procedure in Eramppeocd/osm3yi el d 95
(14% of white anorphous powder. 15 S)+-LCMS nfe cal cul ated (cal cd)
C131H205N35027 2700.57, found 2700.56. Exanple 33 Pr eparation of HIle-Lys

(NNBY A - S TRHDS b o) A B ek S5 58 DR Aoy s A R B e - mria
resin (450hrigBu)eAREP bR (TroeNMexArgtMer) 1T B ustbjoectesid 1t(bg voé Washph asid
synthesi s ‘%'IBﬁi [Eﬁ[Fta%HTgﬂﬁled %'P’Ju‘?c- Qﬂuﬁ ﬁc?ﬁdd?g‘?rhd E%Sﬁf&%ti S’Qg%(‘rﬂgt ection

appr opri ate sr

catlon
as descri bbhl}’dfﬂx@affﬁﬂlém@ dno e, rlléllrtnﬂlapl)zfa“{dp N dé@glmopﬁgarhpdlﬁnlde (1.50
Fnoc- 13- aanQ'OA}nlzl’oﬂ-)Q)V%l?ﬁlélﬁt Aﬁ&@ﬁ%ﬁﬂﬁﬁ%ﬂ'%sﬁﬁi %ﬂﬂﬁ&rm 1.0 mmol ),

Sf .h Z%?’S%ﬁr@a%%%h??ztﬁ'r%ée Ehigti r’rLISO ?ﬂl@"ﬁﬁ%ﬁ% 65&5 uap- P.%Oewdw%rrﬁrém

AL t Sr Frrgchlbﬁd&)m mand. SWﬁﬁlbl)ﬁgerNdabteﬂ)MFlg ﬁrLoCOHwacﬁ 5aainthrd3tdedrgy th% (rjrm)l )OI
Nhydr oxyben riaz I rbodi i mde
(150 - PG o e Mot & SRR kve P ey Shr SRR TSRS ng
wi t h DVF 2nd Chie€l, dritnSHR{I2 clBatagemss cffatedageh Was, &fhbct08dibPthHTEA 800 i,
400 ulyy P R&i R 1 t.
preci |Ir)1|0t alglgg%lﬁﬂgthﬁg%%hpmge cen%%sf%rg Hﬁatp(ﬁl i gq%%{?e z%/acuuo The
crude peptRehediad dsiad inf vasgup-olhesndrpa ewﬁw@d@ﬁdéomwmémp@chm@uy. el d
140 nmgy (28%Am %7\@6 ﬁim mmﬁomm@imorpﬁ&sr S, GHS%Q@MSlhﬂéeﬂcdlﬁt@HCd)
15 ClSSHZg. gg 6 6 fg 252& 6 Exarrpl e 34 Preparation of

H 1 le-Lys (@ %E’ZZA?r‘é%A}J 4a i s- Tyr - Leu- Asn- Tr p- Val -

Thr - Arg-d n- (NNE)Arg Tyr-NH2  Fnoc- L| nker-BHA resin (450 ng, 0.25 mmol)
from Exanpl e 1 was subjected to sol iEkapiphs® synt hesis with am ne term nal
Boc-1le and Lys(alloc) in position for appropriate side chain nodification.
After pal t j and 5
neutr a1}%| zg?%lg%unoglgtfg{ayﬁggyvl\nqmﬂ ﬁ@t A%"Iél?néﬁgﬁﬁéi%k%g%fg rﬂrag@doégc(gﬁor c acid
(488.0 nyf (NMepArgrbyryNHNC hydr oxybenzot ri azol e (150 my, 1.11 nmol), and N, N -
di i sopropyl carbodiimde (1.50 m., 2.0 nmol) was carried out overnight.
After Frnoc renoval and washing with DMF, N hydroxylfeyzotri azole (425 ny,
3.150 mmol ), DI EA (500 30n) and palmtoyl chidgki de (

were reacted in 15 nL for 105m 'o fhe p

The react irenwrxturewng ver ,@ ) %\g}?t

CH2C12 3 tines bef ore Ct:l ea SN’érI’ ct '

and 800 uL propanet hi ol for ’jThe rodu previpi t ted\Ln °00.0 nL

Et 20, centrifuged, washed and drr ed |n acuuo °The crude pepti de} was
purified followi ng the procedure in Exdnple 7 to yield 134~ (fb" of
whi t e anmor phous powder. 15 (ES)+-LCVMS me cal cul ated (cal cd) C129H201N35026

2656. 55, F%Bdh%ﬁ@ﬁl%ﬁé rediX 8490l Bg I FNERAS RbinEHkaffpld+ Wh@sdb e%teGEb ‘§6l$cﬁn0y|
12- ATCDA) - ﬁ’ a- Ar § l‘\{r-Leu Asn Tr - Val Jhr Ar d n- Tyr - NH?
pha a2 syntHesis. Synthesis was carried ou RacSr ing to th general proc ure escribed 1n
20 example 4 as far as the N-terminal deprotected 15-mer and acylated manually with
palmitoyl chloride (288 uL, 1.0 mmol) and DIEA (200 uL, 1.15 mmol) in CH,Cl, for % hr,
The resin was cleaved and the product purified by following the procedure in Example 7 to
yield 55 mg (9 %) of white amorphous powder. (ES)+-LCMS m/e calculated (calcd) for

C120H134N34022 245343, fOl,ll’ld 2453.41.
25 Example 16

Preparation of Palmitoyl-6-Ahx-Ile-Lys- Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)Arg-Tyr-NH,



WO 2010/ 052144PCT/ EP2009/ 064034 - 47 - Fnoc- Linker-BHA resin (450 ng, O0.25
nmmol ) from Exanple 1 was subjected to solid phase synthesis with am ne
term nal woceldms2eaad Lys(alloc) in position for appropriPeTEPIEB6HBAI N

nodi fication. After palladiumcatal yzed,deprotection as described in

Exanpl e 8 and neutralization, coupling with Fnoc-12-Ami no-4,7,10

-tri oxadodecanoic acid (488.0 ng; 5 1.0 nmol ), N hydroxybenzotriazole (150
ng, 1.11 nmmol), and N, N - diisopropyl carbodiimde (1. nm., 2.0 mol) was

carried out overnight. After Ehoc renoval and,washi ngyw, th DV, ei noi c
acid (315 ng, 1 nmol);$Nh drq%ﬁ&%ot rj azoLmJjSm, Lk ol ),

N, N - di i SOProfyIEarod'm (1 G0 2 girtroph gk sl galdnbi lsti rred
over night. After washing with # mesy and GHRTAR 3 Yi mes, ¢l eavage

was effected with TFA 17 L, 400 8L i PrSiHand 800 UL propamethiol for 6

hr. The product was precipitated in 100.0 nt' Et 20, centrifugéd, Washed and
dried in vacuuo. The crude peptide was purified follow ng the procedure in
Exanple 7 to yield 128 ng (19 %9 of white anorphous powder. (ES)+-LCVS me

cal cul ated (cal cd) C133H209N35026 2712.61, found 2712.59. 15Example 36
Pr epar at | BHO6f Linker-BHA resin (450 mg, 0.25 mmol) from Example T was subjected to solid

H-I'l e- LyspRak rlf\r?ﬂtﬁask Sy ARKIBAY asRaBel it b Sentidllly ldeseriBedmTE-RmA¢ 4 Iafagthe Nn-
(NMe) Ar_g- Tyr - NH2 \3_-\ -\ .0 '-l' N1 olgrm). - Li nger-BHﬁ resin (4@9 0.25
mmol) 1 oAt d S Tefade sawpled FBattlly Wl FIoss PRACESPRISHEE 3P 18 am ne
term na an , Bl (0.0)i% ¥40) lﬁ@mgtil.d)ih o0 MPr1 at e st de chai n

i nal BOainbd, Nrldydry:sbahionddzolen igt I.0h nfrool) ZmErepy| i de chai
nodi fi cati | |.ad} t | r.aly | on,
Coupl i ng. PR Eih B G2 20 ER0) RSP QETLhE AR BRAL ORI,
mol ), Nhythcesd/isnzieht Afefraog teptoval thelregin berndl peptidedvas acylated with

N, N - di i sppnaRyl a36hedizeiude o hnRf) Nbiea2200 ] ) 5 Wasol§ & CHedl, Rith, QY &hii ght .
After FEnoc rerrov?l DIVF 5 ‘hydr oxybenzotrj azol € 5

and shing wth . N h (42
mg, 3."W501SHOYIS C %V@?«alzds cmd,ge PSpidsyassgt BQI%?HQ"B% thepprgeedyee in2ixgmple 7 2 75
n)h wer e 1 eageladsing 86 ndf vdigGhao rbﬁbu@pdﬁd@aﬁﬂi@)ﬂg@mhirge &dn@lrl]aecp(daczta) f@sin. "o
The react j-on_m xt ur stir er night and washed with DMF 2 tines
2010/ 0521?&&&?7%@@3’&%%&6%3“&?%%and CH2C12 3 tines before cl eavage was
effected with TFA, 17 nmL, 400 uL i PrSiH and 800
Example 17

Preparation of Palmitoyl-6-Ahx-Ile-Lys- Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
15  Gln-Arg-Tyr-NH,

5 o V= < N0
/\/\/\/\/\/\/\)(LN’\/\’\n’Nij(':N}i:(}\(:KO~ ,YN{)LN‘¢N’JN¢\¢ON§O i:N 1 '8; i N
N -, o D

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

phase synthesis. Synthesis was carried out according to the general procedure described in
20 Example 4 as far as the deprotected 15-mer and coupled manually with Fmoc-6-

aminohexanoic acid (355.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol),

and N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) overnight. After Fmoc removal

the resin bound peptide was acylated with palmitoyl chloride (288 uL, 1.0 mmol) and

DIEA (200 uL, 1.15mol) in CH,Cl, for %2 hr. The resin was cleaved and the crude peptide
25 was purified following the procedure in Example 7 to yield 77 mg (12%) of white



uL propanethiol for 6 hr. The product was precipitated in 100.0 nL Et 20,
centrifuged, washed and dried in vacuuo. The crude peptide was purified
f ol | owi ngwOhelomseiedure in Exanple 7 to yield 114 ng ( 1P@X/ErRo0siob4084
anor phous powder. (ES)+-LCM5 mfe 5 calcggated (cal cd) C130H202N36026
2683.56 found 2683.55. Exanple 37 Preparation of

V) Ar g TyP RS o0 poracicf K87 RO oyt Wl et (s h? . 25

mol ) fromuad2¥p2.49.1 was subjected to solid phase synthesis with anlne
termnal Boc-lle and Lys(alloc) in position for appropriate side chain

nodi fication. After palladi um deprotgghipm@nd neutralization, coupling

wi th FnocN- (8- am no- 3, 6- di oxa- octyl)sucé1nanlc aC|d (488.0 ng; 1.0 mmol),
Nhydroxybenzotrlazole di i sopropyl carbodiim de
(1.50 ni, Preparatipnpfi- )‘leMé(ngwwcﬁ -80%)- B%Aﬁg !ghi Tyﬁ%#\smﬁfe dridvadreand
washi ng WthﬁDNEQAg;E@@HEQIC acid (315 ng, 1 mmol); N hydroxybenzotri azol e
(150 ng, 1.11 nmol), and N, N -diisopropylcarbodiimde (1.50 nL, 2.0 nmol)

were coupled and stirred over night. After washing th DVF 2 tlnes and
CH2C12 3 tinmes, cleavage wap effected with _TFA 17 ; 400 uL i PrSid and 800
uL propanethlol for 6 hr. ']i Lpduct was N 26 100 Et 20,
centrifuged, washed and drt wnigf& ¥Eg$3ﬂ ified
followi ng the procedure jn Ex I foqylel 160 Wwhite

anor phous powdeﬁxbesy*JkﬁmEPmﬂe cal cul gtied ( calcd) C134H210NB§D26 2739. 62,
found 2739. 60. Exanple 38 WO 2010/ 052144PCT/ EP2009/ 064034 - 49 - Fnoc-

Li nker-BHA resin (450 ng, 0.25 mol) from Exanple 1 was subjected to solid
phase synbBhedlied .yl ¢msilemilha salorPdanare(BoG-Hiseranbyr(yps) dietoop(Tm)-pusivel-on for

appr opr 1 aigr&hdea ghob).CRAh{ | eatd AR MABL B R) |I@%&Pﬁk1ﬁqt@%\ér€§ga@1%9mecu on

as descrlbe in e rali zation, cou fected with
N- Frioc- ( 52 8n¥ -@-I&&% aﬁéﬁpyplfémé i FAReA-¢-agunehepanoc @ﬂ 0 Bgnhdmmol),

Sl- hydrmxymmg@é)@ﬂidtﬁaz(om 500hg, 1.11 IniiBD) Ind 9m- d}l,sbbropylcarbodumﬂe (1. 5(r)1 N
iisopro r.bodi was. car. overn

Afterp pﬁﬂfZﬁBQHP ‘ﬁﬁnﬂééhgﬁaan?ﬁﬁfﬁﬁml*%HN EH% éﬁ@ggp azol e (4%5 Ny,

3. 150 mMmohydrobiteAz¢tEomle(4253n8 3nl)50amtdobalDIEA @0 uLhB Omdend(i21@itoyl, 2. 75 m)

wer e L eackl0AEnTTko RGNt BLecd i1 T endaddaryl bl f\idRERLge rosin.

The reaction mxture was St |rre over ti mes and
CH2C12 3 peRtisls rgsed.drhe reac@aveagéuwaya%ftrr@dtc@gr pightamprmshad with DMB@ timesi Pr Si H

and 80} Uhncpcp]r;@g%tthhglbemé c@aJarge whberrdetadiat Tmsmﬁﬁcm@l&m%iw dndk00. 0 ni
Et 20, centri fuge

ed in vacuuo The crud e eptl
purified flblprﬁmnﬁ%llq Rr ﬁ)%ggam@qqﬁwg@ﬁﬁpgat?d ol 4P g Bt Cﬁﬁtr‘?%éﬁa of
whi t e anoiasiedsinpdwde in vacuuo. The crude peptide was purified following the procedure in

Example 7 to yield 14 mg (3 %) of white amorphous powder. (ES)+-LCMS m/e calculated
(calcd) C126H195N35023 2566.51 fOl,ll’ld 2566.50.

20 Example 19

Preparation of H-Ile-Lys(Palmitoyl-6Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln--Arg-Tyr-NH,

/\/\/\/\M/\)ow’\/\/\(

H o]
ﬁ( o N—\N N . N g O
PO °¢§°¢° iy g
H N N N N
o {K,ijf\orwqw Y N Oﬁl:‘ OrNHON N ON\qN Y
N N o ° N N
) NJ\N NJ‘N N*N

Boc-Ile-Lys(alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-
25  Arg(Pbf)-GIn(Trt)-Arg-Tyr(tBu)-Knorr resin (prepared as in Example 14) was washed



15 (ES)+-LCMS mle cal cul ated (cal cd) C128H198N36025 2639. 53, found 2639. 50.
Exanpl e 39 Preparation of HIle-Lys

( Ei cosanoy0-2610AGPEA) - Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - ThiPATFPSI094064034

(NMe) Arg- Tyr-NH2 WD 2010/ 052144PCT/ EP%POQ/ 064034 - 50 - Fnoc- Linker-BHA
resin (450 ng, 0.25 mml ) from Exanpl e 1" was subjected to solid phase

avor opr1 ataneraBTER RENTHFsou BT R PEs R PhaR Thican Py BAWadr ot ect on

as descr i bedol),/N-éydrmpler@oaiadola € Li0rap; iz bt inoml), aod N, Nirdiisvpt dpylcarbodiimide
Froc- (5-am 8953 9’6%:@‘813@(1&%3% CA‘?&?{EOC%% %vél‘h%é sl whthRIFTR! ) |

N-hydr oxy eénzotfiazo

N, N - di i sBp#i pxheemtﬁ@mlﬁ: tH28ang, 3.156 mmol) 2D I Artr90 uLna 8 relsand Redmisay! over ni ght .

ﬁ th e(r]I %rmghlbﬁa?vpé maNg. 7@\@@%@@ ré’Mife?iMrrllLeCH%@W Tmafifl {RIL@ tdhe 1 noOl);

Yy roxy enzotri.a , an . .

N, N - dii sBp @59?8&%’7‘@6&%&98@1 tfr%Uam%.%ewﬁsa%waéh%&th DME 2etiaesni xt ur e
was sti rr ead Q¥eCl,Bitghés. beAre e]rea\%@s hiag effastddrwiBbMFF A, 17 rﬁE,S4(mn1L iICHRBLAdR0DI Mes,

cl eavage s 10 e 800. uL
ot opanat hi G aigre iR ThE pifliet falPsrtanst bl Bk 85 S R erzo,
centrif uge'd$hed/asﬂeidledmdvastuuedf Hererydecpapoide WhepmndeIéOBe\pmigdbe wasedyure irf | ed

f ol | owizng F

anor pwgusE%%ﬁv\%lg 7%%%@1%@%5@%& érﬁ agdhghgg%«%%é?@ §32H206E|\111§w842 fyeds. 60,
f ound 26952389) C1sBwalipes 025 d@riitdbd o8¢

H 1l e-Lys(Pal mtoyl-Ser-Ser)-Pga-Arg-His- Tyr-Leu Asn-Trp-Val - Thr Arg-d n- (NM
e)Arg-Tyr- NH2 20 Fnoc- Linker-BHA rBahpld b0 ng, 0.25 nmol) from Exanple 1
was subjected to solid phase synthesis vvlth am ne term nal Boc-Ile and

Lys(al | oc 05|t| for I O t [ i figcat ter

pal | adi umi)(r: a‘ﬁ Hoﬂ P%Fglé??ﬁé)ﬁga glé‘z ﬂgl a,% ,r'q“egupﬁn Jrrd) \Malﬁ']hr—

Froc- Ser ( Bog-Gli de)Argj,Tylileznnol ), N hydroxybenzot riazole (150 ng, 1.11
mol ), and N, N -diisopropyl carbodiimde (1.50 nL, 2.0 mmol) was carried out

overnight. After 25 Fnoc renoval and washi nzé’%th DMF the resin bound

pepti de was aﬁiln coupled with Fm)c Ser(But) 84.0 ny; 1.0 nmo

N- hydr oxybenzstri azol e (150 ng, 1)

N, N - di i sopro NG.allmlo*qdllnﬂde ::g% m:ﬁéﬁﬂ

renoval and WO°2 W

N- hydr oxybenzotri a oI e 3 15 m CSDg ul, N3.0°m and
1

pal m t oyl chlorlde 28rr1_ 2 m vveréreactedln Cl2 for 5 mn
and added to the pe tide resin* The reaction mxture v@s sti’ryed over night
and washed with DWVF 2 2 3 times before cl eavage was effected
wth HsA 17 nml, 400 wL 5 i PrSiH and 800 uL propanethiol for 6 hr. The

product was precipitated in 100.0 nL Et20, centrifuged, washed and dried in

T ~ er.i.r X | 7
VaCuIol o BB BaRky i WRS-IRUIACK 18 HRN BT BIL AT Rt rip Ty i A TP S
Oal o) The T HouAmbEe GRo S M S e b o) Kmpamsrie 1415 16s PRdBRrat on of
H-I'| e- Lys (& posemayMESed CSapl)edRq@p?ﬁ@cb&@ -ALY (312@UnSSING Hinfol Y- Thr Ar g- G n-

MG R T A e S bR e DA S e mmwlfgﬁ“boﬁfiﬁ@rc{eé?égxq?fép "

Lys(aldooc?). Olmmplj&vtetmg‘htfMter&bmaremo&hlemshwbehmlgamh IobiH, N-cati on. After

Pt el | hEALRINAEA AR CLSTHL AN S8 HSACRlIOCRO D EX AT Sl fifion

neutraliz |on cou

Nhydr oxybéhﬂ.@uﬂfr (?a&mLe2(7i5l® wige reacted llmlrﬁh)L CHpfd> RN mdl arsbysidedbye thar bodi i ni de
(1.50 ni, peptide resin. The reaction mixture was stirred over night and washed with DMF 2 times

and CH,CI2 3 times before cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800

25 uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,
washed and dried in vacuuo. The crude peptide was purified following the procedure in
Example 7 to yield 20 mg (4.4 %) of white amorphous powder. (ES)+-LCMS m/e
calculated (calcd) Ci23H139N35025 2524.476, found 2524.47.



2.0 mmol ) was carried out overnight. After Fnoc renoval and washing with
DVMF the 20 resin was again coupled with Fnoc-Ser(But) (384.0 ng; 1.0 nmol),
N hydr oxybenwatsei4azol e (150 ng, 1.11 mml), and PCT/EP2009/064034

N, N -di i sopropyl carbodiimde (1.50 ni, g 0 mol ) overnight. Eicosanoic acid
(315 mg, 1 nol); N-hydroxybenzotriazol e %150 ng, 1.11 mol), and

N, N - di i sopropyl carbodiimde (1.50 1 nol ) were coupled to the resin
bound peptide overnight. After mashﬁ%@nﬁi H DVF 2 tines and CH2C12 3 tinmes,
25 cl eavage was effected with TFA 17 nlL, 400 uL iPrSiH and 800 uL

pr opanet hPodpafa:oion@f k- Ile'ﬂye(P@hnﬂuxitGqufPagifﬂ)ib{HtrdduiAsnm@ ValaThi=ARD,
centrlfug ggfﬂd |ed i n vacuuo. The crude peptide was purified

fol |l ow ng procedur e i Exanple 7 to yield 107 ng WO
2010/052144PCT/EP2009/064034 - 52 - (1699 of
(ES)+-LCMS nmfe cal cul ated (cal cd) C1301-1202

Exanpl e 42 ,ﬁgfeparation of

H Il e-Lys(Pal gﬁ\-Thr Thr) - Pga- b H' - Tyr y- rp Va
Ar g- G n- (NMe) AlgXTyir UdL 50 1) from
Exanple 1 was subject aifl y hesils Wit E te m na

|n p05| on f a

Boc-11e and Lys(alhog) ppTropri ate si e 10 hain
nodi fication. ALt aIIadlun1qa§aIyzed deprotection a§~des I bed in

Exanpl e 8 and ne tralﬁzaLLﬂanEQupLLng wi th Froc- Thr (But) (398 0 ng; 1.0
mol ), Nhydr oxybenzot ri azole (150 ng, 1.11 mmol), and
N, N - di i sopropyl carbodiimde (1.50 nL, 2.0 mml) was carried out overnight.

f | i th
Froc. T Bt TS S S ot AR e 88 DR B PRSI M E
1.11 mol jfhralﬁd Ng@bfahGlQ%*t)olﬁMeeérgﬁM:tr)rﬁyrd@uQ Krgor resin 120 @wasrohdhed vathni ght.
Af t | t t b | 42

A 125 mﬁ{r@m\/ﬁa DI@I’FdanH@%ﬁ%l@@vﬁgh ﬁ}n&EVEl %}hg@%ﬁf@ﬁgﬁpg@h@aﬂo e ( n)
wer e reacb#ﬁowem@tﬁﬂzmlé@@g’drlIHHWPH @ﬁfb é}ﬁd@&omwwbﬁémc}fe(lﬁegnh The

SIS TNC I o G DR LIt e I A e
S eror.e age e u 1 Pr ol
ona 508 ulvBP SRRt FRS T 20 rgofy Okt ohat 5Pl Hid o 100, 0
EtZQ,_cenﬂﬂoﬁdgénsnﬂa%ﬁédhbmdedﬁmeﬁinmSMHQOHQCthénnnudﬁi@kmdwdéwmas
iy b B ST L SR (ool Lot 1
2655. 53, amiuﬁalz@@%mms bef«mciza@st@ewgtﬁfmwrwépi@egmmgw ul $35iH Prdeiir at i on
I?I | e- Lyskﬂél éo Saéllethml f(_)l_r 6r hr_l_ EP)e pIrDodalllcfA vrvas rle(é1p1tated in 100.0 rl}llL %tzo \(/:Sntrglf_ugeg\r g-Gn-(N
Me) Ar ﬁywasmﬁqzng dpigd &1 vacipReh egmderlef‘@.ﬂﬁe msburhfge ﬁ?@l ngARS ProceBt Banpl e 1
was Subj eekafpleq t6Qieldﬂ@ﬂﬁgi"qﬁ%sbﬂ{zvhﬁéhﬁlovpﬁdﬁs powae. 1) mials Boe chlcalagdd

Lys(alloc fo ropri jde chain nodification. After
palladlun1%%£%E§§ 6?%%%2958%88235§% i bed in Exanple 8 and
neutralization, coupllng with Fnoc-Thr(But) (398.0 ng; 1.0 mol),
Nhydroxybenzotriazole (150 ng, 1.11 Emawiple22and N, N - di i sopropyl car bodi i mi de
(1.50 m, 10 2.0 mmol ) was carried out overnight. After Fnoc renoval and

washi ng WpkdpaRhfon'dit- 'il‘é‘SLyQ(PQlﬁﬁlté‘ﬁ?b&a quml@dpa_jlu AR ﬁipqryftna( RehIrrp328. O nU;

1 0 nmol ) xyben%otrlazo

ﬁolsgBFﬁﬁ$f§ (Do) Ars-dur-Ns0 nL 2 0 mmol ) mas carrled out over ni ght.
Elcosan0|c acid (315 ng, 1 mmol); Nhydroxybenzotriazole (150 ng, 1.11
mol ), and N, N -diisopropyl carbodiimde (1.50 nL, 15 2.0 nmol) were added
and the m xture was stirred over night. After washing with DM 2 tinmes and
CH2C12 3 tinmes cl eavage was effected with TFA 17 ni, 400 uL i PrSiH and 800
uL propanethiol for 6 hr. The product was precipitated in 100.0 nL Et 20,
centrifuged, washed and dried in vacuuo. The crude peptide was purified
follow ng the procedure in Exanple 7 to yield 69 ng (10% of white
anor phous powder. (ES)+-LCM5 nfe cal cul ated

i te anor phous powder.
26 2683.56, found 2683.55.

z



20 (cal cd) C132H206N36026 2711.59, found 2711.57 Exanpl e 44 cAMP agoni st
assay In this exanple, the following materials were used: 384-well plate;
Tropi x cANB-28avisers4Kit; cAMP ELI SA System (Appli ed Bi 0sSPST@aPR009064034 #T1505;
CS 20000); Forskolin 25 (Cal biochem cat, # 344270); cells: HEK293/ hNPY2R,
growt h medi um Dul becco's nodi fied eagl 13;*6 medi um (D-MEM G bco); 10% Fet al
bovine serum (FBS, G bco), heat- WO 2010/052144PCT/ EP2009/ 064034 - 54 -

i nactivated; 1% Penicillin/Streptonycin (Pen 00 unit/nm.: Strep 10000

ng/ m., G bco)H, 500 nmg/ mL (418 (Geneti CI n, cat. # 11811-03Lx_«and

pl ating nedi DNEIV!F12 w 0 ph ’T‘Nr (Gb N 10% FB?Eg:G bcol dat. #

10082-147), rn’a:ptl vat ed Pen c / t 1 aﬁwm (1Gsbdo, ‘cat. #
15140- 122); 50’0 haa JS’\( net c n; fﬁ_ N#)lm Njﬁ"@ . On the
first day, medium cat e 'ﬁﬁnol er tell s ‘wene washed with
10 mL PBS per flas (T225) Aft r dec nti ng wi th PBS, mL RSENE (G bco,
cat #1504006) was Uskd °to i slodge the cells (5mn @37@)*N The*™l ask was
gently tapped and the€ uspen3| on was pool ed. Each flask was rinsed
with 10 nL plating nme uman entrifuged 10 at 1000rpmfor 5 mn. The
suspensi on was pool ed”&nd countey. The suspensi on was resuspended in

pl ati ng nmediumat a density of 2.0 105 cel l s/ m. for HEK293/ hNPY2R. 50
mcroliters of cells (HEK293/ hNPY2R - M0, 000cel I s/well) were transferred
into the 384- well plate usi ng I\/Ulti-drop di spenser. The plates were

i ncubated _at 37C ove ni t he con da e cells wer hecked for
75- 85% coRPfUeHaelePst ﬁwm g (MJH@ Bua)-[etuden st coreYdo room
t errpelr at uffﬁr(tlﬁ@f-&fg@PEﬂjl&}lg(’ﬂ‘ru)t ﬁwAvgenﬁr)prﬁp@wanotnh@s@tmrgwaWangg@ gJ)iﬁhf
stinmulati i n.di met #D2650) was
al | owed tg&ﬁ&%@ﬁg 49 COHY d%’mfé;u"ﬁ&ngégl’%z %W%ﬁs@m éfgﬁepar ed in
DVEM FB2 Wydroxhebnditidzdls 00 tyd -1 I-1memiel)l xachiNHY hdiisOp i) caiGatinoteHé s0 mL,

cat #41095

i i ati on g i R, gl g AR DM R Sl BB 124,
cel | medi s Wasnmapp¥dvysrexyhrngetiazglerdd pemgnl-&F sireel) cndth& ' tel | plate on a

paper E OW?hsop rlﬂicduﬁhﬂé'fw ﬁiﬂan m. Wh&Wad@ﬂeéﬁﬁ&i tlf@%ad’ﬁ@h'vxg(s?ﬁg@e(% to
concentration,done .in eplica e ated. at room
t enper at up@%ero‘seanﬁhtnf*ﬁ pREEaR S Rk DY T By RrEREle for

t oxi cifoy. (4ahteg, monhmut)eglm (300eds, a®nh) andyeal siitopiLdhédrider( 2 8edl, 2. Vi)

di scar ded and 5 | ] Si 8 B 25 Vi de Lk the Tr opi X
kit) was A (t) VY% {“?sz\jb\zszgy? Hﬁu %1 adléefde[ lﬁ%pﬁlde@f?% 5(5?{ Bf the

| ysat e wamlxtuem‘szis@rtm@d ofveranglsttanduashé¢dowitp Dade g tinrgs and Kél.phed wwet leaforant | body
pl ates (38d; % s liRmale iﬁﬁ@puﬂnis'm ukGpkdits 96 8 gguﬁgﬁbﬁ%ﬁ}l@{h%ﬁ% RP1AL of

anti - cAMP_ant was ad tes were | nc roomtenperature

whi | e sha@ﬁﬁrqd@ﬁ aWG@P“aF%mp]IOQtOe@LM ceEfaRdsweshedand diged i viepuymash

[BuI f /er1,5| |7®h$ tltélgg épﬂ&'r]v{rasfﬁli*1f1@@€d’llo\0@§§1the-f)ltﬂ@c/eaﬁreﬁh@B{@ﬁipl@eﬂt@ y&@@@@dlgt(@%)(rjy 30
i we p ire rate/e an

i ncubat edF BRI %@nﬂ’i °® ?ﬁwi%esrh(ggg‘f Sﬂ&%ﬁ%ﬂ?la C?IB‘:‘] ‘ﬁgjﬂsﬁ éé&ﬁ%‘%ggs ter.

(VI CTOR- Vjound266888.ur ed. Exanpl e 45 CaFl ux Assay V\D

2010/ 052144PCT/ EP2009/ 064034

Example 23

Preparation of H-Ile-Lys(Palmitoyl-Glu-Glu-)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
20 Arg-GIn-(NMe)Arg-Tyr-NH,



- 55 - Hek-293 cells were stably transfected with the G protein chinera
Gaqgi 9 and the hygronyci n-B resistance gene were further transfected with

t he hunmarwORYR/0Seept or and G418 anti biotic sel ection. FPor/Eresmagesad ecti on
in both hygromycin-B and (418, i ndivi du% cl ones were assayed for their
response to PYY. The transfected cells were cultured in 5 DVEM nedi um
suppl enented with 10% fetal bovine serum 50[Lg/nL hygronycin-B 2nmM

gl utam ne, 100U nL penicillin, 100[Lg/ L str onycin and 250[ Lg/ nL G418.

Cells are harygsted with trypsin- EDTA and co ed using Vi aCo eagent .

The cel | suspﬁiT n volume is ad St ed 05 cells" conpl ete
growt h nedi a." ohs ofg 251 Q I’grk t\g:'r I IO | y-D Lysi ne
coat ed bl ack/cl’ea " N"m’e v o cY t“Es were pl aced
ina 37C C2 incub tor owernl g t Lo uffer |um As%ay Kit,

Mol ecul ar Devi ces) rcepar edJ\by di ssol Vi ng the contﬁnts gf one vi aI

(Express Kit) inR nK's Bal anced Salt Sol uti’oh CO“ht”al ni ng 20nM
HEPES and 5mM pr 6beneci d Ali of 251AL of diluted dye were di spensed
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15  following the procedure in Example 7 to yield 25 mg (5%) of white amorphous powder.

(ES)-I——LCMS m/e calculated (calcd) C130H193N36023 2711.52, found 2711.51.
Example 24

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

S ol
fﬁ;f*‘{ e

[¢]

[¢]

20



EC50 (nM EC50 (nM EC50 (nM ECso (nM FLIRR cAMP FLI PR FLIPR FLIPR 1
Froc- | i nker - BHA- Resi n 2 ABI - prot ocol
WO 2010/052144 PCT/EP2009/064034

- 38 -

Boc-Ile-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
5% DIEA in DMF and coupled with Fmoc-gamma-Glu-alpha OBu' (426.0 mg; 1.0 mmol),
N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50
5 mL, 2.0 mmol) overnight. After Fmoc removal and washing with DMF, N-

hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m) and palmitoyl
chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for 5 min and added to the
peptide resin. The reaction mixture was stirred over night and washed with DMF 2 times
and CH,Cl, 3 times before cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800

10  uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,
washed and dried in vacuuo. The crude peptide was purified following the procedure in
Example 7 to yield 28 mg (6%) of white amorphous powder. (ES)+-LCMS m/e calculated
(calcd) Ci25H191N350,5 2582.48 , found 2582.47.

Example 25

15  Preparation of H-Ile-Lys(Palmitoyl-gamma-Glu-gamma-Glu-)-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Boc-Ile-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
20 5% DIEA in DMF and coupled with Fmoc- Glu-alpha-OBu' (426.0 mg; 1.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. After Fmoc removal and washing with DMF, Fmoc-Glu-alphaOBu'
(426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were added and the reaction was allowed to
25 proceed overnight. After Fmoc removal and washing with DMF, N-hydroxybenzotriazole
(425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m)

were reacted in 15 mL CH,Cl, for 5 min and added to the peptide resin. The reaction
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mixture was stirred over night and washed with DMF 2 times and CH,Cl, times before
cleavage with TFA 17 mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product
was precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude
peptide was purified following the procedure in Example 7 to yield 40 mg (8%) of white
amorphous powder. (ES)+-LCMS m/e calculated (calcd) Cy30H19sN3602s 2711.52, found
2711.50.

Example 26

Preparation of H-Ile-Lys(Palmitoyl-beta-Ala-gamma-Glu-)- Pqa-Arg-His-Tyr-Leu-Asn-
Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Boc-Ile-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
5% DIEA in DMF and coupled with Fmoc-—Glu-alphaOBu' (426.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. After Fmoc removal and washing with DMF, Fmoc-beta-Ala (312.0
mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were added and the reaction was allowed to
proceed overnight. After Fmoc removal and washing with DMF, N-hydroxybenzotriazole
(425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m)
were reacted in 15 mL CH,Cl, for 5 min and added to the peptide resin. The reaction
mixture was stirred over night and washed with DMF 2 times and CH,Cl, 3 times before
cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr.
The product was precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuuo.
The crude peptide was purified following the procedure in Example 7 to yield 34 mg (7%)
of white amorphous powder. (ES)+-LCMS m/e calculated (calcd) Ci2sH196N36026
2653.51, found 2653.50.
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Example 27

Preparation of H-Ile-Lys(16-Bromohexadecanoyl-gamma-Glu-gamma-Glu-)-Pga-Arg-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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5 Boc-lle-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-

Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
5% DIEA in DMF and coupled with Fmoc-Glu-alphaOBut (426.0 mg; 1.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. After Fmoc removal and washing with DMF, Fmoc-Glu-alphaOBut

10 (426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were added and the reaction was allowed to
proceed overnight. After Fmoc removal and washing with DMF, N-hydroxybenzotriazole
(150 mg, 1.15 mmol), N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) and 16-
bromohexadecanoic acid (336 mg, 1.0 mmol)l were coupled overnight. After washing with

15 DMF 2 times and CH,Cl, 3 times, cleavage was effected with TFA, 17 mL, 400 uL iPrSiH
and 800 uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,0O,
centrifuged, washed and dried in vacuuo. The crude peptide was purified following the
procedure in Example 7 to yield 61 mg (11%) of white amorphous powder. (ES)+-LCMS
m/e calculated (caled) Ci30H197BrN36025 2789.43, found 2789.41.

20 Example 28

Preparation of Pyro-Glu-Ile-Lys(Palmitoyl-gamma-Glu- gamma-Glu-)-Pga-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in Example 8 and
5 neutralization Fmoc-Glu-alphaOBut (426.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150

mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were coupled
overnight. After Fmoc removal and washing with DMF, Fmoc-Glu-alphaOBut (426.0 mg;
1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were coupled overnight. After Fmoc

10 removal and washing with DMF, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA
(500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for
5 min and added to the peptide resin. The reaction mixture was stirred over night and
washed with DMF 2 times and CH,Cl, 3 times before cleavage was effected with TFA, 17
mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in

15 100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was purified
following the procedure in Example 7 to yield 58 mg (8.3 %) of white amorphous powder.
(ES)+-LCMS m/e calculated (caled) Ci35H,03N37,030 2822.55, found 2822.55.

Example 29

Preparation of H-Ile-Lys(2-Hexadecanoyl-6Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
20 Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Boc-Ile-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
5% DIEA in DMF and coupled with Fmoc-6-aminohexanoic acid (355.0 mg; 1.0 mmol),
N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50
5 mL, 2.0 mmol) overnight. After Fmoc removal and washing with DMF, N-

hydroxybenzotriazole (150 mg, 1.15 mmol), N,N’-diisopropylcarbodiimide (1.50 mL, 2.0
mmol) and 2-hexyldecanoic acid (286 mg, 1.0 mmole) were coupled overnight. After
washing with DMF 2 times and CH,Cl, 3 times, cleavage was effected with TFA 17 mL, 400
uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in 100.0 mL

10 Et,0, centrifuged, washed and dried in vacuuo. The crude peptide was purified following
the procedure in Example 7 to yield 94 mg (18 %) of white amorphous powder. (ES)+-
LCMS m/e calculated (“calcd) Ci26H195N35023 2566.52, found 2566.51.

Example 30

Preparation of H-Ile-Lys(Eicosanoyl-6Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
15  Gln-(NMe)Arg-Tyr-NH,

Boc-Ile-Lys(epsilon TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Arg(Pbf)-Gln(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with

20 5% DIEA in DMF and coupled with Fmoc-6-aminohexanoic acid (355.0 mg; 1.0 mmol),
N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50
mL, 2.0 mmol) overnight. After Fmoc removal and washing with DMF, eicosanoic acid
(315 mg, 1 mmol); N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were coupled and stirred over night. After

25 washing with DMF 2 times and CH,Cl, 3 times cleavage with TFA 17 mL, 400 uL iPrSiH
and 800 uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,0,
centrifuged, washed and dried in vacuuo. The crude peptide was purified following the
procedure in Example 7 to yield 75 mg (14 %) of white amorphous powder. (ES)+-LCMS
m/e calculated (caled) Ci30H205N350235 2622.58 , found 2622.57.

30 Example 31
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Preparation of H-Ile-Lys(Eicosanoyl-gamma-Glu-gamma-Glu-)-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Boc-Ile-Lys( epsilonTFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-

5 Thr(tBu)-Arg(Pbf)-GIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Knorr resin 1.0 g was washed with
5% DIEA in DMF and coupled with Fmoc-Glu-alphaOBut (426.0 mg; 1.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. After Fmoc removal and washing with DMF, Fmoc-Glu-alpha OBu'
(426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-

10 diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were added and the reaction allowed to
proceed overnight. After Fmoc removal and washing with DMF, eicosanoic acid (315 mg,
1 mol); N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide
(1.50 mL, 2.0 mmol) were added to the resin bound peptide and the mixture was stirred
over night. After washing with DMF 2 times and CH,Cl, 3 times cleavage was effected with

15 TFA 17 mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated
in 100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was
purified following the procedure in Example 7 to yield 66 mg (12%) of white amorphous
powder. (ES)+-LCMS m/e calculated (calcd) Ci34H06N36025 2767.58, found 2767.58.

Example 32

20 Preparation of H-Ile-Lys(Palmitoyl-15-ATOPA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in example 8 and
neutralization, coupling with Fmoc-15-amino-4,7,10,13-tetraoxapentadecanoic acid (488
mg; 1.0 mm;), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc
removal and washing with DMF, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA
(500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for
5 min and added to the peptide resin. The reaction mixture was stirred over night and
washed with DMF 2 times and CH,Cl, 3 times before cleavage was effected with TFA, 17
mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in
100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was purified
following the procedure in Example 7 to yield 95 mg (14%) of white amorphous powder.
(ES)+-LCMS m/e calculated (caled) Ci31H,05N35027 2700.57, found 2700.56.

Example 33

Preparation of H-Ile-Lys(Eicosanoyl-15-ATOPA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in Example 8 and
5 neutralization, coupling with Fmoc-15-amino-4,7,10,13-tetraoxapentadecanoic acid (488
mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc
removal and washing with DMF, eicosanoic acid (315 mg, 1 mmol); N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
10 2.0 mmol) were coupled and stirred over night. After washing with DMF 2 times and
CH,Cl, 3 times cleavage was effected with TFA 17 mL, 400 uL iPrSiH and 800 uL
propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged, washed
and dried in vacuuo. The crude peptide was purified following the procedure in Example 7
to yield 140 mg (20%) of white amorphous powder. (ES)+-LCMS m/e calculated (calcd)
15 Ci35H13N350,7 2756.64, found 2756.62.

Example 34

Preparation of H-Ile-Lys(Palmitoyl-12-ATODA )-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in example 8 and
5 neutralization, coupling with Fmoc-12-amino-4,7,10 -trioxadodecanoic acid (488.0 mg;
1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc
removal and washing with DMF, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA
(500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for
10 5 min and added to the peptide resin. The reaction mixture was stirred over night and
washed with DMF 2 times and CH,Cl, 3 times before cleavage was effected with TFA, 17
mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in
100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was purified
following the procedure in Example 7 to yield 134 mg (20%) of white amorphous powder.
15  (ES)+-LCMS m/e calculated (calcd) Ci20H201N35026 2656.55, found 2656.54.

Example 35

Preparation of H-Ile-Lys(Eicosanoyl-12-ATODA )-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in Example 8 and
neutralization, coupling with Fmoc-12-Amino-4,7,10 -trioxadodecanoic acid (488.0 mg;

5 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc
removal and washing with DMF, eicosanoic acid (315 mg, 1 mmol); N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) were coupled and stirred over night. After washing with DMF 2 times and

10 CH,Cl, 3 times, cleavage was effected with TFA 17 mL, 400 uL iPrSiH and 800 uL
propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged, washed
and dried in vacuuo. The crude peptide was purified following the procedure in Example 7
to yield 128 mg (19 %) of white amorphous powder. (ES)+-LCMS m/e calculated (calcd)
Ci33H209N35026 2712.61, found 2712.59 .

15 Example 36

Preparation of H-Ile-Lys(Palmitoyl-8-ADOSA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid

20 phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection and neutralization, coupling
with Fmoc-(8-Amino-3,6-dioxa-octyl)succinic acid (488.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF, N-

25 hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m) and palmitoyl
chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for 5 min and added to the

peptide resin. The reaction mixture was stirred over night and washed with DMF 2 times
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and CH,Cl, 3 times before cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800
uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,
washed and dried in vacuuo. The crude peptide was purified following the procedure in
Example 7 to yield 114 mg (17%) of white amorphous powder. (ES)+-LCMS m/e

5 calculated (calcd) Ci30H20:N36026 2683.56 found 2683.55.

Example 37

Preparation of H-Ile-Lys(Eicosanoyl-8-ADOSA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-Gln-(NMe)Arg-Tyr-NH,

10 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium deprotection and neutralization, coupling with Fmoc-
N-(8-amino-3,6-dioxa-octyl)succinamic acid (488.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,

15 2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF,
eicosanoic acid (315 mg, 1 mmol); N-hydroxybenzotriazole (150 mg, 1.11 mmol), and
N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were coupled and stirred over night.
After washing with DMF 2 times and CH,Cl, 3 times, cleavage was effected with TFA 17
mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in

20 100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was purified
following the procedure in Example 7 to yield 110 mg (16%) of white amorphous powder.
(ES)+-LCMS m/e calculated (caled) Ci34H,10N36026 2739.62, found 2739.60.

Example 38

Preparation of H-Ile-Lys(Palmitoyl-5-AOPSA)- Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
25 Arg-GIn-(NMe)Arg-Tyr- NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in example 8 and
5 neutralization, coupling was effected with N-Fmoc-(5-amino-3-oxa-pentyl)succinamic
acid (427.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-
diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc
removal and washing with DMF, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA
(500 uL, 3.0 m) and palmitoyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for
10 5 min and added to the peptide resin. The reaction mixture was stirred over night and
washed with DMF 2 times and CH,Cl, 3 times before cleavage was effected with TFA, 17
mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in
100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide was purified
following the procedure in Example 7 to yield 158 mg (24%) of white amorphous powder.
15  (ES)+-LCMS m/e calculated (calcd) CiasH19sN36025 2639.53, found 2639.50.

Example 39

Preparation of H-Ile-Lys(Eicosanoyl-5-AOPSA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in example 8 and
neutralization, coupling with Fmoc-(5-amino-3-oxa-pentyl)succinamic acid (427.0 mg; 1.0
5 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide

(1.50 mL, 2.0 mmol) was carried out overnight. After Fmoc removal and washing with
DMF, eicosanoic acid (315 mg, 1 mol); N-hydroxybenzotriazole (150 mg, 1.11 mmol), and
N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were added and the mixture was
stirred over night. After washing with DMF 2 times and CH,Cl, 3 times, cleavage was

10 effected with TFA 17 mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr, the product was
precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuuo. The crude peptide
was purified following the procedure in Example 7 to yield 128 mg (19%) of white
amorphous powder. (ES)+-LCMS m/e calculated (calcd) C13:H206N36025 2695.60, found
2695.59.

15 Example 40

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

\H \ka AL Mo \L o =\LN o
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20 Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection and neutralization, coupling
with Fmoc-Ser(Bu') (384.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol),
and N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) was carried out overnight. After

25 Fmoc removal and washing with DMF the resin bound peptide was again coupled with
Fmoc-Ser(Bu') (384.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.11 mmol), and
N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) overnight. After Fmoc removal and
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washing with DMF, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m)
and palmitoyl chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for 5 min and
added to the peptide resin. The reaction mixture was stirred over night and washed with
DME 2 times and CH,Cl, 3 times before cleavage was effected with TFA, 17 mL, 400 uL

5 1PrSiH and 800 uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O,
centrifuged, washed and dried in vacuuo. The crude peptide was purified following the
procedure in Example 7 to yield 98 mg (15%) of white amorphous powder. (ES)+-LCMS
m/e calculated (caled) Ci26H104N36026 2627.50, found 2627.49.

Example 41

10  Preparation of H-Ile-Lys(Eicosanoyl-Ser-Ser)- Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-(NMe)Arg-Tyr-NH,
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Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid

15  phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in Example 8 and
neutralization, coupling with Fmoc-Ser(Bu") (384.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF the

20 resin was again coupled with Fmoc-Ser(Bu') (384.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. Eicosanoic acid (315 mg, 1 mol); N-hydroxybenzotriazole (150 mg,
1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL, 2.0 mmol) were coupled to the
resin bound peptide overnight. After washing with DMF 2 times and CH,Cl, 3 times,

25 cleavage was effected with TFA 17 mL, 400 uL iPrSiH and 800 uL propanethiol for 6 hr.
The product was precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuuo.
The crude peptide was purified following the procedure in Example 7 to yield 107 mg
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(16%) of white amorphous powder. (ES)+-LCMS m/e calculated (calcd) Ci30H202N36026
2683.56, found 2683.55.

Example 42

Preparation of H-Ile-Lys(Palmitoyl-Thr-Thr)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
5 Arg-GIn-(NMe)Arg-Tyr- NH,

Fmoc- Linker-BHA resin (450 mg, 0.25 mmol) from Example 1 was subjected to solid
phase synthesis with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side

10  chain modification. After palladium catalyzed deprotection as described in Example 8 and
neutralization, coupling with Fmoc-Thr(Bu') (398.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF the
resin was again coupled with Fmoc-Thr(Bu") (398.0 mg; 1.0 mmol), N-

15 hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) overnight. After Fmoc removal and washing with DMF, N-
hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 m) and palmitoyl
chloride (2.8 mL, 2.75 m) were reacted in 15 mL CH,Cl, for 5 min and added to the
peptide resin. The reaction mixture was stirred over night and washed with DMF 2 times

20 and CH,Cl, 3 times before cleavage was effected with TFA, 17 mL, 400 uL iPrSiH and 800
uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,
washed and dried in vacuuo. The crude peptide was purified following the procedure in
Example 7 to yield 73 mg (11%) of white amorphous powder. (ES)+-LCMS m/e calculated
(calcd) Ci28H19sN36026 2655.53, found 2655.51.

25 Example 43
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Preparation of H-Ile-Lys(Eicosanoyl-Thr-Thr)-Pga-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 with amine terminal Boc-Ile and Lys(alloc) in position for appropriate side
chain modification. After palladium catalyzed deprotection as described in Example 8 and
neutralization, coupling with Fmoc-Thr(Bu') (398.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. After Fmoc removal and washing with DMF the
resin was again coupled with Fmoc-Thr(Bu") (398.0 mg; 1.0 mmol), N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) was carried out overnight. Ficosanoic acid (315 mg, 1 mmol); N-
hydroxybenzotriazole (150 mg, 1.11 mmol), and N,N’-diisopropylcarbodiimide (1.50 mL,
2.0 mmol) were added and the mixture was stirred over night. After washing with DMF 2
times and CH,Cl, 3 times cleavage was effected with TFA 17 mL, 400 uL iPrSiH and 800
uL propanethiol for 6 hr. The product was precipitated in 100.0 mL Et,O, centrifuged,
washed and dried in vacuuo. The crude peptide was purified following the procedure in
Example 7 to yield 69 mg (10%) of white amorphous powder. (ES)+-LCMS m/e calculated
(caled) Ci33Hy06N36026 2711.59, found 2711.57

Example 44
cAMP agonist assay

In this example, the following materials were used: 384-well plate; Tropix cAMP-Screen
Kit; cAMP ELISA System (Applied Biosystems, cat. #11505; CS 20000); Forskolin
(Calbiochem cat. # 344270); cells: HEK293/hNPY2R; growth medium: Dulbecco’s
modified eagle medium (D-MEM, Gibco); 10% Fetal bovine serum (FBS, Gibco), heat-
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inactivated; 1% Penicillin/Streptomycin (Pen 10000 unit/mL: Strep 10000 mg/mL, Gibco);
500 mg/mL G418 (Geneticin, Gibco cat. # 11811-031); and plating medium: DMEM/F12
w/o phenol red (Gibco); 10% FBS (Gibco, cat. # 10082-147), heat-inactivated; 1%
Penicillin/Streptomycin (Gibco, cat. # 15140-122); 500 mg/mL G418 (Geneticin, Gibco,

5 cat. #11811-031).

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

10 at 1000rpm for 5 min. The suspension was pooled and counted. The suspension was
resuspended in plating medium at a density of 2.0 X 10° cells/mL for HEK293/hNPY2R. 50
microliters of cells (HEK293/hNPY2R — 10,000cells/well) were transferred into the 384-
well plate using Multi-drop dispenser. The plates were incubated at 37°C overnight. On the
second day, the cells were checked for 75-85% confluence. The media and reagents were

15 allowed to come to room temperature. Before the dilutions were prepared, the stock
solution of stimulating compound in dimethyl sulphoxide (DMSQO, Sigma, cat#D2650)
was allowed to warm up to 32C for 5-10 min. The dilutions were prepared in DMEM/F12
with 0.5mM 3-Isobutyl-1-methylxanthine (IBMX, Calbiochem, cat#410957) and
0.5mg/mL BSA. The final DMSO concentration in the stimulation medium was 1.1% with

20 Forskolin concentration of 5uM. The cell medium was tapped off with a gentle inversion
of the cell plate on a paper towel. 50uL of stimulation medium was placed per well (each
concentration done in four replicates). The plates were incubated at room temperature for
30 min, and the cells were checked under a microscope for toxicity. After 30 minutes of
treatment, the stimulation media was discarded and 50mL/well of Assay Lysis Buffer

25 (provided in the Tropix kit) was added. The plates were incubated for 45 min@ 37°C. 20uL
of the lysate was transferred from stimulation plates into the pre-coated antibody plates
(384-well) from the Tropix kit. 10 uL of AP conjugate and 20uL of anti-cAMP antibody
was added. The plates were incubated at room temperature while shaking for 1 hour. The
plates were then washed 5 times with Wash Buffer, 70 puL per well for each wash. The

30 plates were tapped to dry. 30 pL /well of CSPD/Saphire-11 RTU substrate/enhancer
solution was added and incubated for 45 min @ RT (shake). Signal for 1 sec/well in a

Luminometer. (VICTOR-V) was measured.
Example 45

CaFlux Assay
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Hek-293 cells were stably transfected with the G protein chimera Gaqi9 and the
hygromycin-B resistance gene were further transfected with the human NPY2 receptor and
G418 antibiotic selection. Following selection in both hygromycin-B and G418, individual
clones were assayed for their response to PYY. The transfected cells were cultured in
5 DMEM medium supplemented with 10% fetal bovine serum, 50pg/mL hygromycin-B

2mM glutamine, 100U/mL penicillin, 100pg/mL streptomycin and 250ug/mL G418. Cells
are harvested with trypsin-EDTA and counted using ViaCount reagent. The cell suspension
volume is adjusted to 4.8x10° cells /mL with complete growth media. Aliquots of 25uL are
dispensed into 384 well Poly-D Lysine coated black/clear microplates (Falcon) and the

10 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 containing 20mM HEPES and 5mM
probenecid. Aliquots of 25uL of diluted dye were dispensed into the cell plates and the
plates are then incubated for 1 hour at 37°C. During the incubation, test compounds were

15  prepared at 3.5X the desired concentration in HBSS(20mM HEPES)/0.05%BSA/1%DMSO
and transferred to a 384 well plate for use on FLIPR. After incubation, both the cell and
compound plates were brought to the FLIPR and 20uL of the diluted compounds were
transferred to the cell plates by the FLIPR. During the assay, fluorescence readings were
taken simultaneously from all 384 wells of the cell plate every 1.5 seconds. Five readings

20 were taken to establish a stable baseline, and then 20uL of sample was rapidly (30uL/sec)
and simultaneously added to each well of the cell plate. The fluorescence was continuously
monitored before, during and after sample addition for a total elapsed time of 100 seconds.
Responses (increase in peak fluorescence) in each well following addition were determined.
The initial fluorescence reading from each well, prior to ligand stimulation, was used as a

25 zero baseline value for the data from that well. The responses are expressed as % of

maximal response of the positive control.

The compounds of the present invention exhibited selective Neuropeptide -2 receptor

activity in vitro, as demonstrated in the cAMP assay and CaFlux Assay (FLIPR). Summary

of the in vitro results, IC50 and EC50 for representative compounds of the invention, are
30 illustrated in Table 1 below:

Table 1
Y2R Y2R Y1R Y4R Y5R
EC50 EC50 EC50 EC50 ECso
Example Sequence (nM) (nM) (nM) (nM) (nM)
FLIRR cAMP FLIPR FLIPR FLIPR
1 Fmoc-linker-BHA-Resin
2 ABIl-protocol




>5000 >5000 644 (83% 39 |K(Ei cosanyl-5-APCSA)- Pga- RHYLNI NVTRQ(N- et hyl ) RY
0.073 0.21 >5000 >5000 285 (50% 40

| K( Pal mi twol20®5213@¢r ) - Pga- RHYLNI NVTRQ(N- net hyl ) RY 0. 36 POTER206506034+5000
602 (85% 41 |K(Ei cosanoyl - Ser-Ser) - anéé?HYLNI NVTRQ(N- net hyl ) RY 0.165 0.11
>5000 I

IKPEAPGEDASPEELNRYYASLRHYLNLVTRQR

3 Y (PYY 3-36) 0.013 0.038 356 1187 121

4 Ac-IK-Pqa-RHYLNWVTRQ(N-methyl)RY 0.21 0.34 >5000 >5000 >5000
Ac-lIK(Butyryl)-Pqa-RHYLNWVTRQ(N-

5 methyl)RY 0.18 0.39 >5000 31633 24896
Ac-lIK(Capryloyl)-Pqa-RHYLNWVTRQ(N-

6 methyl)RY 1.45 1.7 5200 2467 99894
Ac-lIK(Lauroyl)-Pga-RHYLNWVTRQ(N-

7 methyl)RY 4.7 5.4 6433 14467 12845

8 Protected Peptide Resin
IK(Lauroyl-6Ahx)-Pqa-RHYLNWVTRQ(N-

9 methyl)RY 0.031 3.5 >5000 2449 3793
IK(Lauroyl-beta-Ala)-Pqa-RHYLNWVTRQ(N-

10 methyl)RY 0.016 5.2 >5000 3507 4743
IK(Lauroyl-Glu)-Pqa-RHYLNWVTRQ(N-

11 methyl)RY 0.026 3.6 >5000 2427 3554
IK(Myrisoyl-6Ahx)-Pqa-RHYLNWVTRQ(N-

12 methyl)RY 0.14 0.16 >5000 >5000 1422
Ac-lIK(Palmitoyl)-Pqa-RHYLNWVTRQ(N-

13 methyl)RY 1.31 1.2 29233 32167 9379

14 IK(Palmitoyl)-Pqa-RHYLNWVTRQ(N-methyl)RY 0.73 1 >5000 >5000 12666

15 Palmitoyl-IK-Pqa-RHYLNWVTRQ(N-methyl)RY 1.03 0.97 >5000 1355 >5000
Palmitoyl- 6Ahx-IK-Pga-RHYLNWVTRQ(N-

16 methyl)RY 0.18 0.23 >5000 13700 544

17 Palmitoyl- 6Ahx-IK-Pqa-RHYLNWVTRQRY 0.09 0.25 >5000 14500 27
IK(Palmitoyl-6Ahx)-Pqga-RHYLNWVTRQ(N-

18 methyl)RY 0.012 0.18 >5000 >5000 1185

19 IK(Palmitoyl-6Ahx)-Pqa-RHYLNWVTRQRY 0.004 0.15 >5000 >5000 45
IK(Palmitoyl-beta Ala)-Pqa-RHYLNWVTRQ(N-

20 methyl)RY 0.015 0.26 >5000 >5000 1878
IK(Palmitoyl-Glu)-Pga-RHYLNWVTRQ(N-

21 methyl)RY 0.43 1 >5000 >5000 4185
IK(Palmitoyl-beta Ala-Glu)-Pqa- 227

22 RHYLNWVTRQ(N-methyl)RY 0.048 0.15 >5000 >5000 (70%)
IK(Palmitoyl-Glu-Glu)-Pqa-RHYLNWVTRQ(N- 459

23 methyl)RY 0.033 0.29 >5000 >5000 (70%)
IK(Palmitoyl-gamaGlu)-Pqa-RHYLNWVTRQ(N- 168

24 methyl)RY 0.039 0.21 >5000 >5000 (70%)
IK(Palmitoyl-gamaGlu-gamaGlu)-Pqa- 443

25 RHYLNWVTRQ(N-methyl)RY 0.08 0.22 >5000 >5000 (70%)
IK(Palmitoyl-beta Ala-gamaGlu)-Pqa- 129

26 RHYLNWVTRQ(N-methyl)RY 0.045 0.15 >5000 >5000 (70%)
IK(16-Bromohexadecanoyl-gamaGlu-gamaGlu)-

27 Pga-RHYLNWVTRQ(N-methyl)RY 0,23 0.4 >5000 >5000 2536
PyroGlu-lIK(Palmitoyl-gamaGlu-gamaGlu)-Pqa-

28 RHYLNWVTRQ(N-methyl)RY 0.176 0.21 >5000 >5000 2062
IK(2-hexyldecanoyl-6Ahx)-Pqa-

29 RHYLNWVTRQ(N-methyl)RY 0.361 2.8 >5000 >5000 >5000
IK(Eicosanoyl-6Ahx)-Pga-RHYLNWVTRQ(N- 306

30 methyl)RY 0.96 0.14 >5000 >5000 (28%)
IK(Eicosanoyl-gamaGlu-gamaGlu)-Pqa- 634

31 RHYLNWVTRQ(N-methyl)RY 0.091 0.07 >5000 >5000 (60%)
IK(Palmitoyl-15-ATOPA)-Pqa-RHYLNWVTRQ(N- 973

32 methyl)RY 0.26 0.19 >5000 >5000 (28%)




>5000 1833 (37% 42 |K(Pal mitoyl-Thr-Thr)-Pga- RHYLNI NVTRQ(N- net hyl ) RY

0. 018 0.14 >5000 >5000 193 (46% 43

| K(Ei cosawoybtofiserFhr) - Pga- RHYLNI NVTRQ(N- net hyl ) RY 0. OPETEP2@966030 >5000
243 (23% The conpounds according to f §rrul a (1) have an activity in one
of the above assay s (Y2R EC50), of 0.001 nMto 10 nM The nost preferred

conpounds, of formula (1) have an activity of 0.001 nMto 5 nMin one pf the
E| 1-15-AT, 2 ;
above assay 5 (Y e oy L..,,ngfaabl y of 0.00%,5 nitp gooplvl L2 MPEE, A Fillm
coated tabtets T I(P |toy| % A0 HYLNWVqu(N redi ents can menufagt ur din
a conventji ongal ngj .?'i"'r'?RY 1 86)' Ciligs 0.003 | 0.1 >5000 | >5000 | (80%)
IK(Eicosanoyl-12-ATODA)-Pqa- 501
35 RHYLNWVTRQ(N-methyl)RY 1.02 0.11 >5000 | >5000 | (65%)
IK(Palmitoyl-8-ADOSA)-Pqa-RHYLNWVTRQ(N- 481
36 methyl)RY 0.138 | 0.15 >5000 | >5000 (73%)
IK(Eicosanoyl-8-ADOSA)-Pqa- 77.9
37 RHYLNWVTRQ(N-methyl)RY 0.367 | 0.13 >5000 | >5000 (48%)
IK(Palmitoyl-5-APOSA)-Pqa-RHYLNWVTRQ(N- 644
38 methyl)RY 0.003 | 0.17 >5000 | >5000 (83%)
IK(Eicosanyl-5-APOSA)-Pqa-RHYLNWVTRQ(N- 285
39 methyl)RY 0.073 | 0.21 >5000 | >5000 (50%)
IK(Palmitoyl-Ser-Ser)-Pga-RHYLNWVTRQ(N- 602
40 methyl)RY 0.36 0.18 >5000 | >5000 (85%)
IK(Eicosanoyl-Ser-Ser)-Pqa-RHYLNWVTRQ(N- 1833
4 methyl)RY 0.165 | 0.11 >5000 | >5000 (37%)
IK(Palmitoyl-Thr-Thr)-Pqa-RHYLNWVTRQ(N- 193
42 methyl)RY 0.018 | 0.14 >5000 | >5000 (46%)
IK(Eicosanoyl-Thr-Thr)-Pqga-RHYLNWVTRQ(N- 243
43 methyl)RY 0.074 | 0.26 >5000 | >5000 (23%)

The compounds according to formula (I) have an activity in one of the above assay s (Y2R
EC50), of 0.001 nM to 10 nM. The most preferred compounds of formula (I) have an
activity of 0.001 nM to 5 nM in one of the above assay s (Y2R EC50), preferably of 0.001

5 nMto1lnM.

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:

Ingredients

Per tablet

Kernel:

Compound of formula (I) 10.0 mg  200.0 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg



Per tabl et Kernel: Conpound of forrmula (1)10.0 ng200.0 ng Mcrocrystalline
cel lul 0se23.5 ny43.5 ng Lactose hydrous60.0 ng70.0 ng Povi done K3012.5
ngl5. 0 nowBadiwnsestar ch gl ycol atel2.5 ngl7. 0 ng Magnesi RoTdPee@wat#®34 5 ngd. 5
ng (Kernel Weight)120.0 ng350.0 ng Fil at: Hydroxypropyl nethyl
cellulose3.5 ny7.0 nyg WD 2010/ 052144PCT17 EP2009/ 064034 - 58 - Pol yet hyl ene
gl ycol 60000.8 ngl.6 ng Talcl.3 ng2.6 ng Iron oxyde (yellow) 0.8 ngl.6 ngy
Ti tan di oRolretyBneglycd 6690 The active ingredient is Sl.&wgd and.6mged with
m crocrisgglline cellulose and the mxture is granulgfged wthqg,solution of
pol yvi nyl pyrrolidon in water. The granulate is m xed w tth sodi untstarch
gl ycol at el"8A@*Hfy&silast ear at e and conpressed to yi d-@Meernel€ ™ 120 or 5
350 ng regspecHioxkley. The kernels are |lacquered with @ ueous m@l ution /
suspensi on of the above nmentioned filmcoat. Exanple B Capsul es contai ni ng
the follow ng ingredients can be manufactured in a conventional manner:
I ngredi ent sPer capsul e Conpound of formula (1)25.0 ng Lactosel50.0 ng

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture is

granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed with
sodium starch glycolate and magesiumstearate and compressed to yield kernels of 120 or
5 350 mg respectively. The kernels are lacquered with an aqueous solution / suspension of

the above mentioned film coat.

Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:
Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

10
The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

15  The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for

injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml



Mai ze starch20.0 ng Talc5.0 ng 10 The conponents are sieved and m xed and
filled into capsules of size 2. Exanple C Injection solutions can have the
f ol | owi ngwoanpaset4iton

400150. 0

ng Acetic Acidg.s

Compound of formula (1)3.0 ng Polpgetrrgéoenesod yco
ad pH 5.0 er for injection solutionsad 1.0

mM WD 2010/ 052144PCT/ EP2009/ 064034 - 59 - by addition of the residua
amount of water. The sol led ' ' ' '
appr opr i abgaddisemgbthamesidtabninbized wasralipt @lwion is Siereddidledtinte wapsshgs

containingn%ﬁﬁoﬁﬁgkgwgﬂ

conventi ona

ner

lution is filtered, filled into vials using an

&ﬂg&gﬂhg@ts can be manufactured in a 5
sul e contents Conpound of fornmula (1)5.0 ng Yell ow

wax8. 0 ng Hydrogenated Soya bean oil 8.0 _ng Partlally hydr ogenat ed pl ant

0i1s34.0 ny Soya bean o0il 110.0 ny VE|ghFX%WP65b

Gel atin capsule Gelatin75.0 ng

sul e contents165.0 ny

Soft gelatin capsules containing the following ingredients can be manufactured in a

5 conventional manner:
Capsule contents
Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0 mg
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
10  mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.

Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:
Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg

Sodium carboxymethyl cellulose 14.0 mg



G ycerol 85 %32.0 ng Karion 838.0 ng (dry matter) Titan dioxide0.4 ng Iron
oxide yellowl.1l ng The active ingredient is dissolved in a warmnelting of

t he ot herwOngroadersmt s and the 10 m xture is filled intoPsofEP2@eioatosn

capsul es of appropriate size. The fill ﬁg soft gelatin capsules are treated
according to the usual procedures. Y& E Sachets contai ni ng the

follow ng ingredients can be nmanuf actur ed in a conventional manner:
Conpound Bblyfoyipyiralidd) GO0 ngy Lactose, fine powder 1015.0 ng0.0 mg

Mcrocri SWghéﬁtﬁn&@iMé' ose (AVICEL PH 102)1400.0 ng Sodi um ggphgxynet hyl
celluloseld”0 nmg WO 2010/ 052144PCT/ EP2009/ 064034 - 60 -

Pol yvi nyl plareidng sshigs 3010. 0 ng Magnesi unst ear at e10. 0 FI aldrmag
additivesl.0 ng The active i ngredl ent is mxed with Iact ose,

m crocristalline.cell.ul ase . an odi um car box t hyl. cell ul ose and

G anul at ed MGiC RIS U FA ByrPer TR 1 it apd SSEufhe gr anul at e
is mxed mrbhxyrmgn)dseluﬂszteemdagtrmlmmﬂ itk afthiauoeof pgyaddpyirvlénandvatérl | ed
into 5 sachets. is to be understood that the invention is not I|mted to
the parti i ons
of the pa?%{ %3 gIrSPegig 0 |rr‘§;1rt1ﬁ)fsna &1%@&%@%ﬂggﬂdg{3$t |VFPE§%?(FCB¥\A‘%S§?§I ﬁ%{ scope
of the5ap§?éhéiéd cl ai ns. - 61 - Cains 1.A neuropeptide-2 receptor

agoni st of fornmula (1): L'

It is to be understood that the invention is not limited to the particular embodiments of
the invention described above, as variations of the particular embodiments may be made

and still fall within the scope of the appended claims.



| 5Z' 1 Y-Rl-R2-X-R3-R4-R5- R6- R7- 1R8- R9- R10- R11- R12-R13-R14-N H2 | Z 101 L
wherein: Lis alipid noiety; 15L" is a lipid noiety; X is
(4- oxo- 6-wopertaBser41-y1- 4H qui nazol i n- 3-y1) -aceti ¢ aci dPCY/EP300/06484 acy|
noiety or pyro-Gu; Zis a spacer noiety or absent; Z is a spacer noiety
or absent; 20Rl1 is Ile, Ala, (DIle or Nenethyl Ile; R2 is Lys, Ala,
(D)Lys, N-nethyl Lys, Nle or (Lys-dy), .R3is Arg, Ala, (D Arg, N nethyl
Arg or Phe; R4 is His, Ala, (D H s or =¥t hyl His; R5 is Tyr,
Ala, (D)Tyr, , Nnethyl Tyr or Trp; 25R6 is Leu, Ala, (D)Leu or N nethyl
Leu; R7 i$. AsA neAtaeptidd-Dydaspior Reoriigs of éurmoda (Mh:p; WO
2010/ 052144PCT/ EP2009/ 064034
Ll
I
5 VA
I
Y-R1-Rz2-X-R3-R4-Rs-Rs-R7-Rs-Rg-R10-R11-R12-R13-R14-NH>
I
Z
10 I
L

(D),
wherein:
Lis alipid moiety;
15 L"is alipid moiety;
Xis (4-ox0-6-piperazin-1-yl-4H-quinazolin-3-yl)-acetic acid;
Y is H, an acyl moiety or pyro-Glu;
Zis aspacer moiety or absent;
Z'is a spacer moiety or absent;
20 Ry is Ile, Ala, (D)Ile or N-methyl Ile;
R, is Lys, Ala, (D)Lys, N-methyl Lys, Nle or (Lys-Gly);
Rsis Arg, Ala, (D)Arg, N-methyl Arg or Phe;
R4 is His, Ala, (D)His or N-methyl His;
Rsis Tyr, Ala, (D)Tyr , N-methyl Tyr or Trp;
25 Reis Leu, Ala, (D)Leu or N-methyl Leu;
R;is Asn, Ala or (D)Asn;

Rgis Leu or Trp;



- 62 - Ris Vval, Ala, (DVal or Nnethyl Val; R10 isThr, Ala or N nethyl
Thr; R11 isArg, (D)Arg or Nenmethyl Arg; R12 is@n or Ala; 5R13 isArg,

(D) Arg orwbRnmdsgi44Arg; and R14 is Tyr, (D) Tyr, N nethyPCTEP2008064064 Tr p;
and wherein noieties L-Z- and L'-2Z - arg2 not both present; or a
pharmaceutically acceptable salt thereof? 2. The neuropeptide-2 receptor
agoni st according,,to,cl ai , er ei aid lipid noiety 10is carpryloyl,

| auroyl, nyri gﬂ?yyf‘l’ 6&1’ @Wo%f’,rw%%@ﬁlryg}@hexadecanoyl . 2-hexyl decanoyl or

ei cosanoyl. 3. The neuropeptide-2 receptor agonist according to claim1 or
2, wherein saRdispacer noiety i $heAMhar NAhethyldhr; Ala-d u, du-du,

15- ATOPA, 12- ATODA, 8- ADCSA, 5- AOPSA, Ser-Ser or Thr-Thr. 15 4.The

neur opepti de-g rigceptor agoni sArggggmrgiopgl_ﬁgt}g,Ig}gp 1 or 2, wherein Zis
absent. 5. The neuropeptide-2 receptor agoni st according to claim1l or 2,
wherein Z' is _ahsent. 6. The neurope ide-l'z receptor agonist according to
any one of cl 3% 1 to 5, having for & QR ) : L' 201 Z' |
Y-11e-Lys-X-Arg-Hi s-Tyr-Leu-Asn-Trp-Val -Thr-Arg-A@ n-(NMe) Arg-Tyr-N H2 | 25
Z | L whereinRj;is Arg, (D)Arg or N-methyl Arg; and

Ri4 is Tyr, (D) Tyr, N-methyl Tyr, Phe or Trp; and
wherein moieties L-Z- and L’-Z’- are not both present;
or a pharmaceutically acceptable salt thereof.

2. The neuropeptide-2 receptor agonist according to claim 1, wherein said lipid moiety
10 is carpryloyl, lauroyl, myristoyl, palmitoyl, 16-bromohexadecanoyl, 2-hexyldecanoyl

or eicosanoyl.

3. The neuropeptide-2 receptor agonist according to claim 1 or 2, wherein said spacer
moiety is 6-Ahx, Ala, Glu, Ala-Glu, Glu-Glu, 15-ATOPA, 12-ATODA, 8-ADOSA, 5-
AOPSA, Ser-Ser or Thr-Thr.

15 4.  The neuropeptide-2 receptor agonist according to claim 1 or 2, wherein Z is absent.
5.  The neuropeptide-2 receptor agonist according to claim 1 or 2, wherein Z’ is absent.
6.  The neuropeptide-2 receptor agonist according to any one of claims 1 to 5, having

formula (I1):

LI
20 I
Zl
I
Y-lle-Lys-X-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)Arg-Tyr-NH
I
25 Y4
I
L
(ID;
wherein

30 Lis alipid moiety;



WD 2010/ 052144PCT/ EP2009/ 064034 - 63 - L' is a lipid noiety; Xis

(4- oxo- 6- pi perazi n-1-yl-4H qui nazol in-3-yl)-acetic acid; Y is H an acyl

noi ety orwpenm/05k 144 Zis 6-Ahx, Al a, du, A a-GraT/FER29@H4034

15- ATOPA, 12- ATODA, 8- ADOSA, 5- 5ACPSA, _Ser-Ser, Thr-Thr or absent; Z' is
6-Ahx, Ala, Qu, Ala-Gu, Gu-Gu, 15-ATOPA, 12- ATODA, 8-ADCSA, 5- AOPSA
Ser-Ser, Thr-Thr or absent; and wherein noieties L-Z- and L'-Z' - are not
both present. L7 THRIA{BRIEGpepti de-2 receptor agoni st according to claim 6,
wherein said |ipid noiety 10is carpryloyl, lauroyl, nyrisoyl, palmtoyl,
16- br onbhexad&danEy bxo-2-pigoryditle canibyhudbzadine®sbraylic addd; The neur opepti de- 2
receptor agoni st according to claim6 or 7, wherein one of Z and Z' is Al a,

G u, Ala-du, Up ~ Thr - Thr. 9. The neuropeptide-2
receptor agon?{g ??%%?ﬁﬁ%’“’?@g’rcféf’r@ or 7, wherein Z is absent. 15 10. The

neur opepti de-2 receptor aaoni st according to claim6 or 7, wherein Z' is

absent. 11. TRes neuvapals: the Ab-tib &gt drluapopiT P AatEdrl§i iy &-4DAMN Bne of

clainssl to 10, sgb@cheskideprug rGraygeneonsi sting of .

Ac- Il e-Lys(Butyryl)-Pga- Arg-Hi s-Tyr-Leu- Asn-Tr p- Val - Thr- Arg- G n- ( N\Me) Ar gTyr
- NH2; , .

20Ac- | | e- Lys( €alsr G114 lapghyt AlgSlp Slnflu Bt AOR AT AT A ARPAP h- ( NVe) Ar
g- Tyr-NHZ, AOPSA, Ser-Ser, Thr-Thr or absent; and

Ac- Il e-Lys(Lauroyl)-Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- G n- ( N\Me) Ar gTyr
- NH2, . <. a >

H 1l e-Lys( Lau‘fvgf/rflnBrpxﬁ%es- an-aE?ng- i ST y?t-q?é%P%%QtTr p- Val - Thr - Arg- d n-
25(Nve) Ar g- Tyr - NH2; : . : : T

H Il e- Lys?LauIb?PelﬁQP@tNFa?) rerRpAerAEg It acqiding ©ulpgrh Threpmpaidhpid Apgiel® n( Nve
) Ar g- Tior - NH2; is M¥PrABHOT0RAL 444264 1IEPA RN D 84 B3dmohEAdecanoyl, 2-hexyldecanoyl

or eicosanoyl.

8.  The neuropeptide-2 receptor agonist according to claim 6 or 7, wherein one of Z and
7’ is Ala, Glu, Ala-Glu, Glu-Glu, Ser-Ser or Thr-Thr.

9.  The neuropeptide-2 receptor agonist according to claim 6 or 7, wherein Z is absent.
15 10. The neuropeptide-2 receptor agonist according to claim 6 or 7, wherein Z’ is absent.

11. The neuropeptide-2 receptor agonist according to any one of claims 1 to 10, selected

from the group consisting of:

Ac-Ile-Lys(Butyryl)-Pgqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-
Tyr-NHy;

20 Ac-Ile-Lys(Capryloyl)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-
Tyr-NHy;

Ac-Ile-Lys(Lauroyl)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-
Tyr-NHy;

H-Ile-Lys(Lauroyl-6-Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
25 (NMe)Arg-Tyr-NH,;

H-Ile-Lys(Lauroyl-beta-Ala)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH,;



H Il e-Lys(Lauroyl -d u)-Pga-Arg-Hi s-Tyr-Leu-Asn-Trp-Val - Thr - Arg- @ n( NMe) Ar g-
Tyr - NH2;

H 1| e- Lyswdizoiogisomi - 6- Ahx) - Pro- Pqa- Ar g- Hi s- Tyr - Leu- Asn- PCpAY2009/Db403Ar g- G n(
NMe) Ar g- Tyr - NH2;

5Ac-11e-Lys(Pal mtoyl)-Pga-Arg-H s-Tyr- -Ptu- Asn- Trp-Val - Thr- Arg-G n- (NMe) Arg
- Tyr-NH2;

H 11 e- Lys( Pal Hr HSyAY LByRY AP Y Hiag-Argr el AsH-ArrpT al Arhr- Mgt n- (Nve) Ar g Ty
r- NH2; (NMe)Arg-Tyr-NHy;

Pal mtoyl -11e-Lys-Pqga-Arg-Hi s-Tyr-Leu-Asn-Tr p- Val - Thr - Arg- d n- (NMe) Ar g- Tyr -

10NHZ; Myristoyl-6-Ahx)-P Leu-A al-Thr-A
Pal m toyl- 6- Aﬁx IPé/s( lflso a- Ar é() le(s) '??/r-rﬁe Fl '?'lrlp S{I/aTrp ¥|r Arrg r (nNI\/E) Arg

- Tyr - NH2; (NMe)Arg-Tyr-NH,;
Pal m t oyl- 6- Ahx- Il e-Lys-Pqga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr- Arg- G n- Arg- Tyr

NH2; 5 Ac-Ile-Lys(Palmitoyl)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-

15H 11 e-Lys(P Ir‘rktﬁ)yl 6- Ahx) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g- @ n-
(N\Ve) Arg- Tyr -

H Il e-Lys(Pal m toyl 6- Ahx) - Pga- Ar g- Hi s- Tyr - Leu- Asn-Tr p- Val - Thr- Arg-G n- ArgT
yr - NH2; H-Ile-Lys(Palmitoyl)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-

H Il e-Lys(Pal ﬁﬂntﬂfﬁ bet a- Al a) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- d n-

20( NVe) Ar g- Tyr £ NH2;

HIlle-Lys(Palmto Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar GIn(NIVE)Ar
g- Tyr - NH2; H_Pqﬂgn{ g- péiyfnPﬂ%ﬁrg %Bé'tTﬁr -hfygAsn-Trp-Val-Thr-Arg-Gln-(NMe)Arg-Tyr-

d u) - Pga- Ar g- Nirs; Tyr-Leu Asn-Trp-Val - Thr-Arg- G n- (NWe) Arg- Tyr - NH2;

25H 1| e-Lys(PaI mtoyl-d u-d u-)-Pga- Arg Hi S- Tyr-Leu Asn-Trp-Val - Thr-Arg-Ad n

- (Nwe) Arg-Ty I—% é\% 052144P 9/ Q64 e

H 1l e-Lys(Pal ?ﬁﬂfn L hXOIJ[%iﬂS g%flmém?% %dlagﬂlrg |V§11 $ Af%&-h%\sn- Tr p-Val Th
r-Arg-d n- ( NVE)MayAygThyr-INHR . 12 The neuropept| de-2 receptor agoni st
according to any one of clainms 1 to 11, selected fromthe group consisting

of : Palmitoyl-6-Ahx-Ile-Lys-Pqa-Arg- HIS Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-Arg-Tyr-
5H I | e-Lys(Pal mtoyl - bet a- Al a- gama- d ‘5 Pga- Ar g- H| s- Tyr - Leu- Asn- Tr p- Val -

Thr-Arg-Qd n- PNRNE) Ar g- Tyr - NH2;

15 H-Ile-Lys(Palmitoyl-6-Ahx)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-6-Ahx)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-Arg-
Tyr-NHy;

H-Ile-Lys(Palmitoyl-beta-Ala)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
20 (NMe)Arg-Tyr-NH;

H-Ile-Lys(Palmitoyl-Glu)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl- beta-Ala- Glu)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)Arg-Tyr-NHy;

25 H-Ile-Lys(Palmitoyl-Glu-Glu-)-Pgqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-gamma-Glu)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH,; and



H Il e-Lys(16-Bronbhexadecanoyl - ganma- G u- gamma- d u-) - Pga- Arg- Hi s- Tyr Leu- Asn
-Trp-Val - Thr- Arg-d n- (NMe) Ar g- Tyr - NH2;

Pyro- A u-wbeeinestal m t oyl - gamma- A u- ganma- A u-) - Pga- APGTHiP2e09ps40B€u- ASn-
10Tr p-Val - Thr- Arg-d n- (NMve) Arg- Tyr - NH2

H 11 e-Lys(2- hexyl decanoyl- 6- Ahx) - Pga- Ar 85 Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g-

A n- (NWR) Arg: Tyr-NH2: . .

R 1 e Lyst B QBSHby DA SRma ey e ) ko Hiss e i Rog Vel -

( NVe) Ar g- Tyr - Rh2Arg-Gln-(NMe)Arg-Tyr-NH,.

15H 1| e- Lys( Ei cosanoyl - gamma- G u- ganma- G u-) - Pga- Ar g- Hi s- Tyr - Leu- Asn-Tr p-

Val - Thr - Ay 9- Grijs L NVE) &¥tQte PVecdMilr agonist according t f claims 1 to L1, selected
1T LysUpal i Byt B MR e g e R T VI P
( NVe) Ar g- Tyr - ﬁqpm the group consisting of:

H Il e-Lys(Ei cosanoyl- 15- ATOPA) - Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g-
204G n- BGNMVe) Ar g Ty-LyddPRimitoyl-beta-Ala-gamma-Glu-)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-

H1lle-Lys(Palnjtqyl-12- A) - - Arg- Hi s- Tyr-Leu- Asn- Tr p- Val - Thr - Arg- d n-
(NMe) Ar g- Tyr - ﬁl&—g}!g—G}n—(ﬁ}}ePA)g—’Fﬂ?Nﬁg,

H Il e-Lys(Ei cosanoyl-12- ATODA) - Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Argd n- (
NMe) Ar g- Tyr - NH2tle-Lys(16-Bromohexadecanoyl-gamma-Glu-gamma-Glu-)-Pga-Arg-His-Tyr-

25H 1 | e- Lys( Pal mat 0yl- & ABOSA) 5 Pga- SELS eu- Asn- Tr p- Val - Thr - Ar g- @ n-
(NMe) Ar g- Tyr - %%—IJZHAEI% %ﬁgﬁ% ﬁgé& /%55%%3}%%34

66 . .

H 1 | e- Lys( Pal Ryiooyh-Be-hpsoBalmitogheanparfly- sypmadeluasRearAps-Uay-Tnkeusfen-a n-
( NMe) Aing- Tyr - iR Val-Thr-Arg-Gln-(NMe) Arg-Tyr-NH,

H Il e-Lys(E cosanoyl-5- AOPSA) - Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Arg- A n-
(NMe) Ar g- Tyr - : )

SH-11 e- Lys( paP”Sﬁ%-%yﬁ<2élsﬂlé%cﬁ?%q%ﬂ%%-éf%r%ls.-E&%ﬁ%ﬂr?&zvgl-i”rﬁf*.f%xr g-G n-

Gln-(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Eicosanoyl-6-Ahx)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

15 H-Ile-Lys(Eicosanoyl-gamma-Glu-gamma-Glu-)-Pga-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-Gln-(NMe)Arg-Tyr-NH,;

H-Ile-Lys(Palmitoyl-15-ATOPA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Eicosanoyl-15-ATOPA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
20 Gln-(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-12-ATODA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Eicosanoyl-12-ATODA)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)Arg-Tyr-NHy;

25 H-Ile-Lys(Palmitoyl-8-ADOSA)-Pga-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Eicosanoyl-8-ADOSA)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NHy;



(NMe) Ar g- Tyr - NH2;

H 1| e- Lys(Ei cosanoyl - Ser - Ser) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr- Arg-d n-
( NMe) Ar g-Wor2e W& 2144 PCT/EP2009/064034
H-IIe-Lys(PaInitoyl-Thr-Thr)-an-Awg-FﬁgéTyr-Leu-Asn-Trp-vaI-Thr-Arg-G n-
10( Nve) Arg- Tyr-NH2; and I

H1le-Lys(Eic noyl = Thr.- Thr) - - -H s-=Tyr-Leu- Asn=Tr p- vVal - Thr -\Ar g- d n-
(N v o Ty - REBe DY PR b BN S TR T Rk o Py
one of cl ai ns(MMeArg2lire¥Hyse as a therapeutically active substance. 15 14.
A pharmaceutical conposition conprising a neuropeptide-2 receptor agoni st

I n accordancep L iy @B oS yos- A IATEL-AQ-R-BRYG 8- Adef3Peal ticahtycler t
carrier. 15. The ugg o? a Keuropeppféé-f%recéﬁ?of agoﬁ?@fgaccor #%g to any
one of cl ai ms(MMetrgdlrd¥Hyhe preparation of medicanents for the treatnent
or prophyl axis of obesity, type 2 diabetes, netabolic syndronme, insulin

resi stance or HdN&LyPal@iTiosl-SedSek b PgAAmRIHhoUyf-DEu-Nee Thrp-8R1-THAAr@IGIn-

prophyl axi s Ohﬁggﬁfitﬁfé$épe 2 dia%etes, nmet abol i ¢ syndrone, insulin

resi stance or "8 dém a? whi ch method conprises admi nistering an

effective anmount of a neuropeptide-2 receptor agoni st as defined in any one

of clains 1 tbl-HeLysRicoFmeyl-Sereiet)i-Bw-Asz-her€ymbaf dsre Tdedel-Thedrg-2bs- S- S-
(NMe)Arg-Tyr-NHy;

H-Ile-Lys(Palmitoyl-Thr-Thr)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
10 (NMe)Arg-Tyr-NH,; and

H-Ile-Lys(Eicosanoyl-Thr-Thr)-Pgqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)Arg-Tyr-NH,.

13. A neuropeptide-2 receptor agonist according to any one of claims 1 to 12 for use as a

therapeutically active substance.

15 14. A pharmaceutical composition comprising a neuropeptide-2 receptor agonist in

accordance with any one of claims 1 to 12 and a therapeutically inert carrier.

15. The use of a neuropeptide-2 receptor agonist according to any one of claims 1 to 12
for the preparation of medicaments for the treatment or prophylaxis of obesity, type

2 diabetes, metabolic syndrome, insulin resistance or dyslipidemia.

20 16. A method for the treatment or prophylaxis of obesity, type 2 diabetes, metabolic
syndrome, insulin resistance or dyslipidemia, which method comprises administering
an effective amount of a neuropeptide-2 receptor agonist as defined in any one of

claims 1 to 12.
17. The invention as hereinbefore described.

25 %%



