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WD 2009/ 061411 PCT/ US2008/ 012490 USE OF MELANOCORTI NS
TO TREAT I NSULIN SENSI TIVITY 5 BACKGROUND OF THE

w0 MEREI4ON Mel anocortins are a fam |y of regul BEDUS2008/012490
pepti des which are forned by post- transl ationa
processi ng of pro-hornone pro-opionel anocortin (POMC
131 amino acids in length). POMC is processed into
t hree cl asses of hornones; the 10 nel anocorti ns,
adrenocorticotropin hornone and various endorphins

Acad. Sci.

receptors ( ' 1 beer=characte C

These include nelanocyte specrfrc receptor (MC1-R),

corticoadrenal -specific ACTH 15 receptor (M2-R),

el agdlhhdddridng Ye3-fRhnily erﬁ%gg £y p%ﬁ’de(smtlﬁ{)ar@fwmed by post-

nmel anocortin 5 receptor of the

tramela o] q:rbcessmgoémrorfmrrr@slp qnd- qPoamﬂempx@ptlm dBOM{Gr 193 raemino
cl ass of nelan%wxée stlnulatln hornones ﬂ% (Cone

acids umy en e ocesggd m@séhrggzc g@ﬁgs(q_ é@}'mones he

megl:% ﬁn dren qgg%tﬁgé)n rea{n@]‘re Refid  Odl’ - ehtidr Cphms (e.g.

I At erest 1 n nelanocortin

lipolYepiR) ( c&cee@taorrsec@ﬁt Pﬁrggemmf Rés., ADsVIm7 desdeyCée et al., Ann.
novel therapeutlcs to treat disorders of ody wei ght

N.XusbadaSciolBeS#2-g6R(tP93achexi a. One of the receptors
MA-R, is a 332 am no acrd transnenbrane protein
exeré‘é“s’é’élainﬁC?ﬁ'ﬁlrﬁc%ORﬁéM -Ra have besay earaglerizgdi to date. These

mcéré Sgﬁ%laggg)rflt(eelsgggf E% I}'Nf%l-ﬁgggie)rqégafehal srﬁ)gaﬁc ACTH
re®@por,(MTL- ﬂﬁ?ﬂéé‘c%rt@xl@?@d}m RtScomited (MQ@J'\I%%h%%elanocorhn—

confirmati on has established that centra
5 rezeptpt (MCH2R).ar£ll tdfether inetanneattiat @eeptofs tésponddpethiecpeptide
and orexigenic effects reported for nelanocortin

hoa@enr slags ghmelmosysritisrwating bpapenssdMod Gangdd “ét Ann. N.Y.

5 R S S R PR Y R s

J. HiREdThas Mn%@atlﬁt@r&gg*p@elam}@ (MEIR) @ceptdiblas thrgets for
Pharm , 450: 93-109 (2002); Kask et al Neur oReport;

thd Qesigly ofMdve( B euntiChertret disorders dfrlm’akygeﬂght ddeh as obesity and
9: 145- 54, §2000) 30 Marsh et al., Nat Cenet.
cachexip POp©o (f@gsge)ptoreaMera%alﬁ ac32 gimino @sid| trarspwalrang gptein

xR rPCPUHED anPRRGHR P e o ol A R Yo Aced.

n xQf 0 r
B 48Ry SR MRS ST Sehatictonn)

Re@éntf phdriatolbgic Pl @i hyitie® hak @btablishedStBafmedrabd IMSHR receptors
af fects many aspects of overall health including
arertbe gprimet atsdlidters ohethe oprarpyic sl rsexigenie siéfesls. reported for

rrent progr ess th receptor-sel ecti | apocorti.n
GTERASETER A GIT" G\ ARt HEPSEHE o SEETI orbnEran Res.

80%&9@%@1?%{@&80&1 & gp,tl\q’é J%’féd.,vf%%!lgg}j-l(ﬁﬁr(ﬁb@l){l N’?}Eél\yell et al., Eu.
J. Pharm., 44:141-157 (2002); MacNeil et al., Eu. J. Pharm., 450:93-109 (2002); Kask et
al., NeuroReport, 10:707-711 (1999); Chen et al.,. Transgenic Res., 9:145-54, (2000);
Marsh et al., Nat Genet., 21:119-22, (1999); Balthasar et al., Cell, 123:493-505 (2005)).
Complications of body weight disorders commonly include an inability to

produce and utilize insulin, often resulting in faulty glucose regulation. The
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5 treatnment of glucose regulation, including insulin
met abol i sm SUMMARY OF THE | NVENTI ON The present

w0 pooesidon is directed to the use of peptides IT/Tk20a8/€12490
Iigands of one or nore of the nelanocortin receptors

o5l g1 PPN Lon BB SRRy spec

of Tovakadt aea& thQlu@itg RergOREIFBNASm, tn'@ﬁrd[iagf}n(iﬁdaf\@art disease.
agoni sts to the nelanocortln 4 receptor. I'n a

Cuprreef prageebs vatthadeprenteledtive mahmoroctor tacaptoeligpidsrevidences the

i gands are according to the fornul ae described
AR POToniP GO P BEPG T B APLRI AT, RIEPTAIRBE MO, in the

descri bed herei Ihe insulin nesist subj ect
treatment IOP g ucose regtlill %%r(‘:_( L%Crlug ng rn\wl\sleuhahrpe (réhsm | ose

We' ght as 2 fe%MmAmh@Fammwmwem of the

pepti des of the rnventron. The I5 insulln resistant

subjTae thréRATRIVenHGY isad iséd tdietoBE 1B ofVpepiidesOlhick are liddifls of

insulin resistant condition of the subject mammal s nay
onpeort mege eof ithel epelanienot tim f revegitoist (MCeR)s . orl thea gidhiathageutically-

B UEhSShMBITRL . [0 B AR, Sublech s, 0 281, o
em%gH ntich 1t :j@\tetl%[gnzlé {n%t a@%?sdto gtmelm%ottﬁ’lvg %éeBQ)r PiRY% 'pqgt%rred

rea resi stance
erriEBHﬁﬁér{ta%éS W18 dcortih trAceptorMilil Red awelagturdh%s&; thy foh@ulae
adm nistration of a therapeutically effective anmount
degfribad heteanolcmtselﬂcteéé@pt parti¢ular pgpiidesatesoilgidrigréeio.
Fornmula (1) pharmaceutical ly acceptable salts,
hydri&e é%sulmsr6f1§fa%§%ffct Bramal§ananke gbese s @yerweight and may

losle%gegé]g% Ogé%bl}fp(%t e adéBR krgg(tnln ap t}@up%)étﬁ?e%'o? Mhe ll}lwgplggn The

i ncorporated herein" by reference in
ms'uhﬁ rédistah€éubléct ARmmals may also be normal weight or lean. The insulin
(R2R3) - A' - ¢( A2- A3- Ad- A5- AB- A7- AB-A9)-A' 0-R (1)
resiaiteionditiin ofsﬁlémub]ebl\h(aﬁkﬂﬁalmrfﬁ(@¢ tieatedlr mDelaemdeot of weight
acid, or deleted; A2 is Cys, Cys, hCys, hCys,
lospe I adlifiem, th%‘&le% magals mgy &@hma@wew af anyyFgsj gich as an

infSAba Fhfzgtaaaal%uﬂ_% gg,fﬁ, s 9! fet ed; A4 is Hs, 2-Pal.

( X1 I%%h%:ﬁr%"'er%@acﬁﬂﬁnt ARel ﬁv&ftpotﬂe% rovidesNmeths® 't(l;\lft‘xleat insulin
Trp, D Bal , X3, X4, X5) L- Phe or -

res?@:&%O(&i4ilnﬁﬁﬂihhlSﬁOQﬁfo&lQ4%th r( Etn)ﬁ'(){rt, wAighits lé\srsg,by the
hAr g Dap, Lys, Orn, or
admlarﬂt(w t?aemﬁst)leaﬂa(qﬁechvmmosmtr% a melgapcorpinNgreptor 4
é 1 Bal or A3
llg?% @cvrBBgAtoa%gxz\e%a and( aﬂnaceu&% (ley aﬁbeﬁ)tab%] ll?m rates,
solhte§ C‘tﬁz)p?é&gg’thgfeof s(sgeellﬁfe?xqatlonal Patent Application Publication

Number WO 2007/008704, incorporated herein by reference in its entirety):

(R2R3)-Al-c(A2-A3- A% A5-A6-A7-A8-A%)- A10-R!
¢

wherein:
A'is Acc, HN-(CH2)m-C(O), L- or D-amino acid, or deleted;

A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp, or Glu;

A3is Gly, Ala, -Ala, Gaba, Aib, D-amino acid, or deleted;

At is His, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi, or (X', X2 X3 X4 X% Phe;

AS is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, D-(X",X2X3 X4, X5)Phe, L-Phe or
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A9 is Cys, D Cys, hCys, D hCys, Pen, D Pen, Dab, Dap,
Om or Lys; Al10 is Acc, HN(CH2)t-C(O, L- or D-amno
W(aetiod/%nnl deleted; R is OH or NH2; each of R2P@nuSik8s/012490
mdependently for each occurrence, selected from

%@r 10 group consisting of H, (CrCo)alkyl,
{ ()féo) het eroal kyl, (C, -C30)acyl, (C2-C30)atkenyl,

(C2-Ac30NAd lﬁm%l Datarmlp( Gs, Gia) & Iim CH«GH §- U (FERY)- @wj, :

substit uted ( C30) al kyl, substituted

( CL-AC3oTipel d¥aal-kpl, ,Bab lqustD -Top, 42 1{XGH - ©PelNak {-Bal or D-Bip;

subst ituted. (C2-C30)al kenyl, substitute

Pkt o0 (2 0N KL oy SRSt RSB i Ghg-ClO)
dercéydstltut ed aryl (C, - C30)acyl; 15 each of R4 and R5

I ndependently for each occurrence, H,

(Cl -AAQL 94, Ky Lys, , B4yRer &, 0aPky IDab( BafADimsy Lys;

(Cz- C4o0) al kenyl C2- C40) al kynyl, aryl (G - C40) al

ar yIA(‘GSGAm)IdbMCH&t(EXQ)j It-uirddtafn@yo &A4d)aldeldted;

subst i tuted I\(ICI C4o) het eroal kyl , substituted

(Cl- Hyypstit ut ed (C2- C40) al kenyl, substituted

subsﬁo%ﬁgg%ggly ' Ség‘k}‘ségilk%% u&enlgly %E)él é(l: ﬁqi%fgy eCted from the
grélip cdrlsNehg Nrﬁ{ (CZ@mmu?a g?@@ﬁ&@ﬁ_ﬁ'ﬂiyll)’(d%o)&@@h& Cso)alkenyl

occurrence 1, nis, indépendently
(C#Cm)adigulyl, ocaty’l(@fﬁzealk&l 2aryBCi4sgacyh; subgituted (Ci-Cao)alkyl,
i ndependent |y for each occurrence,

1, 2, 3, 4, 5, 6
sulpstityted (ango)gqtﬂr@e]ské/hos@hﬁwtqdo(Cle%a@ﬁcxdc éleh%ﬁétﬁeé,(%cwblkenylr
. :
supbindsanameniyhey Supsisd Aru Gy b ol Slhgltad aryice-

Cm?& {.C-io)alkyl, substituted (Cio)alkyl,
10) al kenyl , substituted (Cz-, 0)al kenyl ,
(C2end) af Ryand R5 suimslbpéndeedy (fﬁﬁedcb)cﬁbthymde Ha(@ll-C4o)all<yl (Ci-
substituted ar vi ded

Cagterogfarh R4 11 0)'?((211/- d@@j(‘a(&@lken)dr y(Qz(/Cm)@ﬂqy)\gbwaryl(C] C4o)alkyl

ar)at@ré Iéltag}éid %891?4‘9 % Cé/@a]é(yglbslg %tléthre]tdggfy-lcm)lberteroalkyl substituted

i » H |
(C(%jﬂgo%er ted kyI d alk lo)sgtﬁls(t(et%/edozt@) -2tho g%ysngl ;Hl;/stl’tuted

argl(iHCalkyCAabal thield, arﬁl(lbﬁ@mﬁauyle(f {Go)elkg)salfbsiyy], or -C(NH)-NHz;
substitufed (C - -3 WD 2009/061411 PCT/ US2008/ 012490
CAo)his md@aiemntlyégbgatchtqqﬂerder(cezl @4%))4a$ ety |

b e ey Torcarh Wiken®hes ZUSRHEET.
|
:Lﬁsﬁ%#é%g%g&yf y @%30 gc’gg{r@ﬁceggﬁz %&a&ﬁk . or

(G tsmdd KMB&ntIyQOQ@&t}\hQEMr@@de}(wZ, 3, £5(6-3r £30) al kenyl ,
(C2- C30) aI kynyl , aryl (G C30)al kyl, substituted
(G Q0)X Ky X, as@0§tqatlmtsemckep:¢n@ml)'ﬁet eacbalckyrrence, H, F, Cl, Br, I,

(C%%gﬁ%{:l ﬁij}ttasg}fjmt(eﬁc RAbTN(aet 1@PyF?@%t§§|<§%?&enyll
(C210)alkynyl, substituted (Ca10)alkynyl, aryl, substituted aryl, OH, NHz, NO, or CN;
provided that
. when R* is (Ci-Ca)acyl, aryl(Ci-Ca)acyl, substituted (Ci-Ca)acyl,
substituted aryl(Ci-Ca)acyl, (Ci-Cao)alkylsulfonyl, or -C(NH)-NH, then R’ is
H or (Ci-Caw)alkyl, (Ci-Caw)heteroalkyl, (C2-Caw)alkenyl, (Cz;Cw)alkynyl,
aryl(Ci- Cuw)alkyl, substituted (Ci-Cw)alkyl, substituted (Ci-
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(111). either A3 or A8 or both nust be present in said
conpound; (IV). when A2 is Cys, D Cys, hCys, D hCys,

weewooe1D- Pen, then A9 is Cys, 10 D Cys, hCyBCT/US2008/012490

D-hCys, Pen, or D-Pen; (V). when A2 is Asp or Qdu,

SRR B g, Ay iy, o
del g&mbmkbaaylfél-@@du@@ cannot both be H  or

pharmaceutical |y acceptable salts thereof. 15 In one
asp€dr ofwhemeR? i §€:1-Eooodi reG-Gshacyilnsustifuded ;ﬁﬁo@bobb@sl or

2ug?‘té€§i?u\tﬂﬁt VHE htdrslath e Hoke CopgIghaer Canhdteroalyl,
adm faﬂle g[‘ sz-@sf)Sﬁl h ?fa‘%%i(éab Yaush! %ﬁﬁén‘é&t ”gﬁ‘:”k?wamyl

grou | recep t’or I gands
I rm”eam&@teHO(rce@é)n&eBamwl alasnmmr(e& aao)auaenyu SsuBfituted (Ca-
Arg, D-Arg, Cha, D Cha, 'hCha, Chg, D Chg, Gaba, Ile,
Leu Csd)ﬁ_lkmyl QGsulbktitutdd adyl(@t CaopalNdl , D-2-Nal, Nip, Ne,
G c, Phe, D Phe, hPhe, hPro, Val, or deI eted A2 is
Asp(m()}ys eltbe@sorlh tgrbotinmyst e prgsent ipgaid cgmpsupdh: A3

l&\@ﬂ repdpe £ &, Bt hoB irysc %?’ét‘%‘gﬁz%@ig *18.Cys,
H| SD)C 3-Heals; DQ@ S,SPQ-’ Bab-rda; 1- Nal , D-2-Nal, D- Phe,
D Trp, or (Et)Tyr; A6 is Arg, or hArg; A7 is Bal,
Bi p(VL- Na/lrhen2ANalAsp'hr|§31u,Dhé'm p;? isABah, Hap5Om,BrAlys;, Aha,
Ahx Ala fl-Aa, Apn Gy or deleted; 30 A9 is
Q)%hemﬁ@ Al@h@ib‘s thq_%’ is pghiNlgang. pen: A 0 i s
Thr A /0 11 PCT/ 008/ 012490
I(VHL g{ehq eas deﬁete R%% 9 Ic:anno H\S% ,,

S ot but not
Sﬂ?mac@ﬁn&?alm%ra@%iﬁéglé caldtherascept abl e sal ts thereof .
re preferifed conmpounds of the imediately foregoing
gr olip ook dspgandshe diestoerdbarjricot, be mmalentioh)prusielesila method to
treat insulin resistance in a mammual i an subj ect

trem trﬁublﬂ r%l&tmtmwgwnql@wubﬁﬁte “eéwowrfbgu weight 1oss, by the

adfrgmﬁr &TR/ASC ﬁﬁ{apéﬁb‘g*l %Qﬁ_gha?nou ubgroup of melanocortin
red%%f&“l%aﬁémyhﬁn@daﬂ@fd%%ﬂg Porfifa E%eherdi2: SEQ ID

Ac- Nl e- c( Cys- Hi s- D-PheZ Ar g- Tr p- Ahx- Cys) - NH2; SEQ
1D M@12A6c Arg, D-Arg, Cha, D- Cha hCha, Chg, D-Chg, Gaba, Ile, Leu, hLeu,
D- Phe- c( Cys- H| s- D- Phe- Ar ﬁl Al a- D- Cys) - Thr-NHZhPrSE 1 or
I D N@tg -hMet, 2-Nal, D-2-Nal, 1p, le, Oic, Phe D-Phe, hPhe o, ,

deleted;

A?is Asp, Cys, D-Cys, hCys, D-hCys, Glu, Pen, or D-Pen;

A3 is D-Abu, Aib, Ala, -Ala, D-Ala, D-Cha, Gaba, D-Glu, Gly, D-Ile, D-Leu,
D-Tle, D-Val, or deleted;

A*is His or 3-Pal;

AS is D-Bal, D-1-Nal, D-2-Nal, D-Phe, D-Trp, or D-(Et)Tyr;

Asis Arg, or hArg;

A7 is Bal, Bip, 1-Nal, 2-Nal, Trp, D-Trp;

A8is A6c, D-Ala, Aha, Ahx, Ala, 8-Ala, Apn, Gaba, Gly or deleted;
A® is Cys, D-Cys, hCys, D-hCys, Lys, Pen, or D-Pen;

AV is Thr, or deleted;
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10 D Phe-c(Cys-Hi s-D Phe-Arg-Trp
fl-Aa-D Cys)-Thr-NH2; SEQ ID NO 3
wer@bes(Cys- H s- D- Phe- Ar g- Tr p- Gaba- D- Cys) - Thr POWRS2088#0)2490
ID NO3 Ac-N e-c(Cys-Hi s-D Phe-Arg-Trp-Apn- Cys) - NH2;
SEQ |

AC Nfl-éer%t\,&gleaﬁloneﬂféhor ASis lete%ut EOt k))OtRIHZ "SEQ I D
SEQ | Bﬁ‘&rrﬁf&@gﬁédﬁ%&cﬂp‘ia@e EA)@ thégofTr p- Gaba- Lys) - NH2;

Ac- Mdére I\@'lefetm(eﬂsqm{rlriocamﬂs Pl ghAimymBdpt G biardgpilg Jidp GHigands
ID NO. 6 Ac-Cha-c AsP Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2;
accQE@}ngDoN"@rgmla (I) useful to treat insulin resistance in a mammalian subject,

As D- Phe- Ar L NH2; SEQ I D
wilgorg g Bl e S Bt B BRESAN Y, 076 o) e
AT ARl D: @ﬁeeNﬁ T&‘T@/ R YO SES T NG 7 20

AcAﬂ}eM(Asp-QLﬁ?gLﬁ)-EadaArg%rrsp MPﬂgs)ANQLz'BEQ YNO:NH2; SEQ I D
NO 7 Ac- NIecCXsNb Hi s- D- Phe- Ar TrpQIs) NH2; SEQ
Actiengtsys-Hig DNPhe- fyacep- ahy- Qansthlzp‘m&Pé\I@f@p oys) - NH2:

DR ﬁar%yge ArE TP AT TN BRPNS® seo 1 b
H2:
D- HQ @(]cg“%{d@ éfggé %g%f\lfﬁgl}}cﬂﬁaaﬂsﬁy ﬂamﬁzﬁsm THE8s) - N

D- PBe éd(}ysHIIJS-[DPHh-ecréﬂ@p mcbacm S:)ys)\lﬂir' -NSEGHOINNE3
Ac- NI e-c%w Cys- Gaba- Hi s- D- Phe- Arg- Tr p- QIS) NH2; SEQ I D
AcNdlege(Cg Hig-B- A iy Srpapni§es)- DR SEQTR-NOR- Cy's) - NH:

Aciggl\‘f:( SIQI?B? BEhe e IR 4B el NE: SERIR NP Are: sEQ 1D

1S . - NH2;
Ac'\K%&( Aﬁgi%% gﬁ%% Eig@'g,?a&ugsyspw@ﬂ?sa‘@z g0 NsD- Cys) - N

AcﬁBALr&all-lt(AstHh@-Ph@ATg{rr}D@jés-)LyNﬂHzm IMONE@s 9
Ac- Nl e- c( Cys- Gaba- Hi s- D- Phe- Ar g@grg D Q/g%g)_ NH2; SEQ I D
Acr@neQC(Ass e DRObe/AogupGabailssDitss i 2RddO:6

e R D Rhespes drp P s EL I BV RGP o ) "N
Aciﬁ%g.yyﬁagaﬁm? P B AN PEPAY e, so

AdeNQCHEB-Ala-His-D-Phe-Ar -Cys)-NHz; SEQ ID NO:7
Ac-N e-c(D Cys-D Al a- theAr -Trp-D- Cys) - NH2; SEQ
AcHNleNQC 9 GabadlidDePhy- Br@sp Cys)-NHy; SEQ ID NO:7

Al B prb-Bs Debirs SO RSR I B o) N SEQ
|
AN -y B Pt tre T Gr- M SEQIHNS ) - n: sEQ

AdRINDIGys-Ala- I-hsDPhe Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-QO CI%(IAsp H s- D- Phe- Arp Ty - Gaba- Lys)-NH2; SEQ ID

AdNleld D- @y&%la&(hé@l’hle-ﬁr@-ﬁpé:ym Oy BEGADANDQBS) - NH2;
AR v - s DeP b o - G p-AEBSEQ B N@B:  SEQ 1D
AN A Da AR K By sEPess Lys) v
Ac-Nle-c¢(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c¢(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-f-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH:; SEQ ID NO:9

Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH:; SEQ ID NO:9
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Ac- Ni p- c(Asp- H s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D

NGO 11 Ac- hPro-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys) - NH2;
WGEEQIOR4NO, 11 PCT/US2008/012490

Ac- hLeu- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D

Acierd S R ibetlis BEh A TIRDCOY NG SEQIDNOR . e
Acgigélclﬂe%yﬁl\gﬁﬁs@(m&mfﬁ'-&@al?mﬁsm}gz SEQIBake-d ys) - NH2;
AcAleR(PHeysef asidisHp $hp-Aigelrpry-ChspNERSEQYBINGHLR:;  SEQ | D

Acggb}ql(g-q&%g-lgﬁq;g:ﬁgflﬁls’ﬁé-ﬂrg:T[r)f)_ny_%'ySr_ I%i—g;rg)éQG?[? & (%Y 3) - NH2:
AR BN SERL O R PrRBeC /Y Sarl] BeGpARbID) - N2

AcANgeikg’beeA}cs(@?tfh-HhssamBh@rgémyﬁr@ys% E¥QIDWRi10SEQ | D
. C -
Ac-INMat(PeC yaspib-Hss- D-HbleeA vl BrpTD G bEA FEQTRHRO:18EQ | D

NO 11  Ac- Gaba- C&AS[%- H _s- D- Phe- Ar % TrP- Gaba- Lys) - NH2;
Ac qUfspgHis P-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11

ARG I e R I Bl N SRR o e
AT -8 AN Hi3- 2 Phe-Arg-Trp-Gaba-Lys)-NH:; SEQ ID NO:11

Ac- Leu-c(Asp- Hi s- D- Phe- Arg-D-"Trp-Al a-Lys)-NH2; SEQ I D
ANOBi-c(Aspilieid-Eliedd g -Hirs-abRilys ANGLSER 2 NQdLys) - NH2;

SEO I D NO 13
ACAH%H&E(%@-ﬁhg-ADgﬁﬁe:%ngmﬂ\%!zp&%Q INONLR; SEQ ID
13 .
AQP Rt A R DePhe- rasTir Rrbe by NS SRR N9 . seo0

AdR NQ(Adp-His-D-Phe-Ar —Trp-Gaba-Ly_?_)-NHz; SEQ ID NO:11

Ac- Nl e-c(Asp- H s- D Phe-Arg-D-Trp-fl -Ala-Lys)-NH2; SEQ
Ad-RCINGC: (B p3is-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11

Ac- Nl e- c(Asp- Hi s- D Phe- Ar g- D- Tr p- Gaba- L}/\}sé- NH2; SEQ I D
AqCherg AspdlinRPh¢-Asg-Tirp$aababyys)- Wy FEQ IR NGAL Lys) - NH2;

ID,NQ 14 - 2009/.06141 / 490
AC?‘?%%C@?B@B@H&#%&W& b@%)ﬁ%ﬁ%@?%ﬁ# SEQ ID
Aégigghf%c(ﬁ%ph“:lligﬁé%%rgﬂﬁp%a%'aﬁ;y%)"-&rki}; JEQTONOSY'S) - NH2;
n-Btahbye-CHAQY B s piHis-D-Phe Adg JrPCEbp-LGapBIEYSHQ NHAO:SEQ | D

NO 15 Ac- N e-c(Cys-Hi s- D Phe- Arg- D- Tr p- Ahx- Cys) - NH2;
ASiRher ANDHIS D5Phes Ak . p (opa-Liis sNDLFIRR 10 LT p

f3-Al a- - NHz; _ SEQ | 5
A PP s T By N SEQIR NG se0
A s e A P S N TR s seg
Ad-ChdNQAEp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH:; SEQ ID NO:13

Ac- N e-c(Cys-D- Al a-Hi s-D-2- Nal - Arg-2- Nal - Cys) - NH2; SEQ
Aq-]ﬁflhﬂ(f@p-His-D-Phe-ArgTD-Trp-Ala-Lys)-NHz; SEQID NO:13
AQE e D B A D AP ata 184 g o ARy - N SEQ
A%ﬁ@%&%ﬁggkﬁg@yﬁéﬂg.tPTéL-M'JL?g)-%ﬁE}%Eej B ROP - Ors) - H

A(%IEI%JIE(%BE%ki'f?b-@h%%%@rﬁA@a-H&%IW'{E,"SE@IDSN@:IB“ Cys) - NHz;

AANIN(Asp{HlyD-PhedAag H-TrDPAR- Uy sy NHASEQIPSYONMD:  SEQ
ID NO 18

Agplep(Asp ity D-Phovrasip-Srmb Aa-lapNFaeiQ BY MMz . SEQ

AdRINALE His-D-Phe-Arg-D-Trp-Gaba-Lys)-NHz; SEQ ID NO:14

Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NHz; SEQ ID NO:14
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Ac- Nl e-c(Cys-D Al a- Hi s-D- Phe- Arg- Bal - Cys)-NH2; SEQ I D
NG 18 15

woeoodoeHe] Cys- D- A u- Hi s- D- Phe- Ar g- Tr p- Cys) - NHzPCTBES20D$2012490

NO 61 Ac-N e-c(Asp-Hi s-D Phe-Arg-Trp-D Al a-Lys) - NH2;

I : . .
AR el B RPN S0 9 M, seg
cll‘ael\&t})@Hls D-Phe-Arg-D-Trp-Apn-Cys)-NHz; SEQ ID NO:15
Ac- NI e-c(Pen-D- Al a- Hi s- D- Phe- Arg Trp Cys)-NHz; SEQ ID

AcNQle21Cy ARl NDeRhef Axps DEErpl Gabid Gy PNTHe SEOGDTNG: Ben) - NH2:
SEO ID NO 22 20
ARG Sy eR-Therd s Y P HEY A SEPIANGEE . SEO 1 D

Acl\@egﬁ%Cyg-IP g : = fcg\ﬁz'lsri)@é%paﬁg{)%-ﬁsg() ID NO:15

ACLNP @(ssamse S BLIPUD ANy Ty ot 20 BONS) - Thr - N
I D NO 24 Phe c(Cys-His- D- Phe- Arg-Bip

AchleN(@yd}Dkaa)HfE#E—ZNﬁkl AI%EQpI—Q/d‘)I@HE SEQ ID NO:16
c(Cys-Hi s-D (Et) Tyr -
Acr@kem(@y@@@)ﬂw 2B AN MO B850 D NOKT6

e FL QR R0 A AN B LBl 2l PRI Tl - N

n- Bu"taﬁl Nle SYS)s- D112 WH2 D-BEQAK 21&!@112@,;3) -NH; SE% ID NO:17
Nl e- c(C,ys sDPhe Arg-Tr p- SEQ I D NG 27

n- MﬂarMyéMéAﬁZysEDMla—I—Hs-@-Ha@heg Altg—CSIBpNII:ysSEQ\lI[-D NGEQ | D
NO 28 Ac- N e-c( I’?\ - Hi s- D- Phe - Bal - Lg/s) NHz;
Acgﬁbq(@ysh@—@lg Hiy- D e- Arg -2- Nal -Cys)-NHz; SE ID NO:

h SEQ ID

A A A o T Rl A SO DR SRS o) e
Aé&@ d(@yéﬁl@ SR-HisD R 209K g@ﬂw@é@ﬁa (841812490

ez c(Cys- D Val - Hi s”D- Phé-"Ar g- Tr p- Cys) - NH2; SEQ I D

AcNQe%DCysQD—GItEHB(W&eEAng—"HpHZﬁ&)DJHhéE@I@ NOBICY's) - NH2:
SEQ | D NG 30
AcAvlen(Asp-Hiy B-The-Atg- mr%DDA!ahleysAﬂ\{;}izrﬁﬁQdPsl)IQ\lﬁz SEQ I D

g@@-q?%y{% %elg N AL SRt Sy P s ID By S) - N2
e R T
AcSHR d(OyNO- Blh-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:22

Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH2; SEQ I D
ACI\weSIPerA@ MaeHis(IP&he 4rg-Topren)-NHy; SERIBING:3%en) - NH2;

et Py 2 Phe-BARE et 3 By TN SERIBNGES | b
g@ 32,0108 (15 Qe A Byt Tk SebADNB)ze 2.
D-PRe- l:d HiSBPhb-SrR Hﬂ’b:g =M P-0yp)- BabRHYSHQ MHNO:26Q | D

I\IOSS Ac- Phe- c( sDPheAr - Tr p- Gaba- Cys) - NH2;
D-Bixc(Aps¥ils &(Et)Tyr hArg Trp-f-Ala-D- Cys) Thr NHz; SEQ ID NO:24

D-Rks-48 yskts$> Rht P LT Bhe- Ao T O ANG 3 N,
DR .-gétﬁyghhé%r&rl%gwrezae%& G NESERUBNG
N1MQSA-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:27
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NHz; SEQ ID NO:28
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH:; SEQ ID NO:28
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
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Phe- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-NH2; SEQ I D

NGO 34 Ac-N e-c(Cys- 3-Pal - D- Phe- Arg- Tr p- Gaba- Cys) - NH2;
WEEQINEI4NO: 35 PCT/US2008/012490

Ac- N e- C(QIS-DAI a-Hi s-D Phe-Arg-Trp-Cys)-OH SEQ I D

Ac@@ c?%wsﬁg %—}i%(lﬁﬁé-ﬂirgﬁp B-%)/A‘K-&ﬂ-% gﬁ@i%?@’S) - NH2;

AcA@reNg@ystﬁﬁeOthL@ Iﬁ'ez"u’gafﬁC ¢6)-N Rz, Aeey Iys:3dH2; SEQ I D
NO 3 Ac- Nl e-c(Asp-Hi's 2-Nal -Arg-Trp
AciiSleAl( @y d-Dsl)euNHB:-D-SHE A ig-TN@-GBs)-NHz; SEQ ID NO:30

Ac- N Hi s- D- 2- Nal - Gab NH2; SEQ I D

Ay Cé%?éhéspc%e e T SR F I N0 Oy ) N
9

A PGl i R AT P N BRI VS ;s
Ach@eN@é}QHi’éD Phe Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:31

Ac- Cha- c(Asp-Hi s- [§2 Nal - Arg- Tr p- ‘Gaba- Lys) - NH2; SEQID
AcNe4QCy AR NDeRhe( ApTi-Eal-Pere-MHg- SEQ IP NAB2- Lys) -

SEQ | D NQ, 41
AcAT(er sy 8- Rlies 13- FrieCabag eV S 1§ NP2 SEQ 1 D

AR EC Hj Dbhe- rss R Cv i ERRNGR . o seo

AcE@NYCH3 HiRTPRe- AL $p-laba m% 1 NO:33
j 3-Al a- D Cys) - Thr - SEQ |
Acmdvaé:ysm@-msAEg FPkpG&bngspN&b@E@lmy@ 3Thr - OH; SEQ

ID NO 43 Ac- (Cys-Hi s Phe- Ar n- Cys) -
Acdite-q(BywistP- Efse m Em@#%?&&hNWI%@@W 32490

T SEQ I D
A B R T G h e S T2 ) o
ACSzEQai RdeAI-glg DHFrée Arg.Trp-G -Gaba: Crys) NGa%ZaSIlz_? g)) NO: ;33 SEQ 1D
Nléla HA@-Nhe—AagGyp-@b&(aysHI\ﬁ%DSE’QGDAN@EEr p- Cys) - OH;

ID NO29 5
Phﬂ(@&ﬁgﬂ@(m&ﬁbﬂﬂrﬂ “Toprhrbarfys) Wie GRRAD YOO,  SEQ | D
Al q‘*%v%%ﬂﬁ"l%e KASR: st DPhes Y, sels s Qs Lys) - O

AT A e T B O T NORY 1)) o

AcSHR-d(OyNRiglBhe- Arg-D-Trp-Gaba-Cys)-NHz; SEQ ID NO:37
Ac- hPhe- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- L%s) OH SEQ ID
AcNdle4fAgprHis-D-2-Nal-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:38

AR TP PR Bl SRR DR IRIR R ) G

A, Aﬂ(gy%ﬁs‘é &ﬁ‘égég?ﬂ‘é 483 0,8 ReENSEATE NO:35P

Achtel-\ll(e & HRY B-HNst-Br £iTep-Altg- @sTM{DsEQaDCN@)wm SEQ I D
NO 45 Ac-N e-c(Cys-D-Al a-Hi's-D 2- Nal - p- Cys) - OH;
AcSthet@ARBHIS D1% Nal-Arg-Trp-Gaba- Lys) -NHz; SEQ ID NO 40

Acﬁ@%g(l-%é% .['Z)-Nal Arg ’IsrpD(-Sazba Lys) ngl %EQ ID I\%S 0 PO SEQ
Acﬁgfe'-\é(jgié&%-%)-H&e—A?g-'T'rEﬁ%la-L'}%i-Uﬁf; %Eb MO@IIS) O SEQ
AANgeiﬁégyge@tsr@ie%ag-ﬂﬁAPx%ﬁpbfﬁm@m NO/® -OH, SEQ ID
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
D-Phe-c(Cys-His-D-Phe-Arg-Trp-f-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-OH; SEQ ID NO:43
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-OH; SEQ ID NO:42
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Ac- Nl e-c(Pen-D- Al a- Hi s-D-Phe-Arg-Trp-Cys)-OH, SEQ ID

NGO 47 Ac-N e-c(Cys-D Al a- Hi s- D Phe- Ar g- Tr p- Pen) - OH;
WEEHQINE4NO, 29 20 PCT/US2008/012490

Ac- Nl e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen)-OH, SEQ I D

4 . ] ]

ATl A i DB s AR RSNG4 - ;s
AclEhdNPA4B-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44

Ac- Arg-c(Cys-D- Al a-Hi s-D- Phe- Arg- Tr p- Cys) - NH2; SEQ I D
AcNdte5QAsp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44

Ac- D Ar g- C/&CVS_— D- Al a- H s- D- Phe- Ar gS TrP- %/s% NH2; SEQ
Actijepgls- wpD-Ala-His-D-Phe-Arg-Trp-Cys)-OH;SEQ ID NO:29
AL D AG G PR AR BRE A 6T s Rely NV2: SEQ
AS (Rl A5 R.B-Hhs AR PR cibs1 JEpodabeoRenioNd?2; SEQ | D

NO 52 Ac- Arg-c(Cys-Hi s- D Phe- Ar g- Tr p- Gaba- Pen) - NH2;
AcSEDa-EAMEHEE-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44

Ac-Arg-c(C,%i_-DAl a- Hi s-DPhe-Arg-Trg- PeInD)-NHZ; SEQ ID
AcNEg-c(Aspblizg g Asgs Trp-S2abapysl-@Fy SERJIDANG:4dy s) - NH2;

I 3 . .

AR RERDT I el R h ) LSO NR seo 1
ANPFCPOHis-D-Phe- Arg-D-Trp-Gaba-Cys)-OH; SEQ ID NO:45

Ac-Ne-c(Cys-D-Al a- Hi s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D
AcNQte7c(C - Flie DelfHey A rgHDsFrip- A Bk -CTyF OB, GEQAP NO:45

j3-Ala-D-Cys)-Thr-NH2; SEQ ID NO. 24 -9 WD 2009/ 061411
Acﬁ@l‘pf@@b@g—@ﬂﬁ@g@rg-D-Trp-]K-Ala-Cys)-OH; SEQ ID NO:45

- - H.s5,D- Phe- - 1r p- Apn: = : I D NG 27
Acﬁgﬁr\ﬁié%'F‘&H??Pﬁ?eégﬁﬂﬁg‘%ﬁﬁa?@g’?b%g%% NéEBSEQ ID
AcN@e%%)C &'beAB(@éSD-HLﬁaIQ&%??fpﬁtgg):@Hf o ¥SUsNH2;  SEQ

I D NO 34 Ac-N e-c(Asp-H s-DPhe-Arg-Trp
AdNIeAl(@y4-s laNHiR: D-3BIF A gNDNR1-Eys)-OH; SEQ ID NO:46

Ac- Nl e- chXs- H s- D- Phe- Ar?- Tr p- Ahx- Qésb NH2: SEQ I D
Aaqgdlexc(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH; SEQ ID NO:46
AR KB BT R DG AT ad &) o oKD ad M - N

DReh : His PR S AL Bl JE ) Jhr - NH2;  SEQ
ACPS%P%( @/{é[aN %%?ﬁgp D(?)%%?}%r g- %w/-c\)p%ﬁ@s) - NH2;
ASR(Q-d(OyND- &la-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Apn-Lys) - NH2; SEQ I D
AdNJle4c(CyoHie Delttae- 8 {gad rp-Hirba-BepHHAPEQTPING:8a- Lys) - NH2;

AR CYEDrd e HiSD 3 Ak JrGrskblbl FERI2NOS s 1 0
AR Er AP DL AP e T RIROP) - N
AdD- 9§-mﬂmﬁqs=®PBB%x@rin¢3mwsE@Dm SEQ I D

NO 1 Ac- D- Chg- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2;
APAgB(R-D1Alaigis-D-Phe-Arg-Trp-Pen)-NH-; SEQ ID NO:51

Ac- hPhe-c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - . SEQ ID
AQBATE iR DO A 6 e B Yo SR D NOS3

fh-Aa- 3 ; . i )
Ay %%e%%ﬁgg Sfé’%ﬂg%r%gkr%{fﬁ%q ENOREe: seo 1D
AM&%{Cy@*@-N]eﬁPﬁi—@ﬂfeD& -2rgPem INRDSES I NCRs51Pen) - NH2;

SEQ ID"NO. 22 D- Phe-c(Cys-Hi s-D Phe-hArg-Trp
AdD-Mgac( Bs Sy 3-DFPie- NHR TriSBEQ-Ls)NCHZ SEQ ID NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:53
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
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20 D-Phe-c(Cys-Hi s-D Phe-Arg-Bip
j3-Ala-D-Cys)-Thr-NH2; SEQ I D NO 25

wom@neer(Cys- Hi s- D- (Et) Tyr-hArg-Trp PCT/US2008/012490
j3-Ala-D Cys)-Thr-NH2; SEQ I D NG 24

- i S he- r s) - Thr - NH2;
ngﬁ@jﬁﬁﬁgi’&bﬁﬁga{gﬁ‘g&@%ﬁ%ﬁ&% $ch?§ P 291- Bi p
Ad-RteAl(@y PHEY D) PhELA rdMirds-GREQPER)- I, AEQ ID NO:32

Ac- Nl e-c(Asp- D Al a- Hi s- D- Phe- Arg- Tr p-Lys) - NH2; SEQ I D
NINCG(Q8-1265-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34

Ac- N e-ci_IAs -D-Al a- H s-D- Phe- Arg-Bal -Lys)-NH2; SEQ I D
ARSI INDelhe BT IR e iys) BT PHEQII M. Pen) - Ot

AR et T B e N B9 RN 2w, seq 1D

NGE- i 8- \VRla=hi I 3) - NH2;
D fgﬁE&Q Ssﬁgslgboph@(zx%%pﬁ [Rla=iCSs PTRARHR! SEQ D NY'3)

D-Bloe-NGys ¢iE)BPRe-irg-Trp alba ey Ay GrriNpLCYRQ IINMO3 SEQ | D
NGO 30 30
Aclleng(eyEHey - ther dts-Tirs ApnHes) Ny FEQIBNO2H2: SEQ I D
3 AcC:. = C s=D- Ti e-H s+ Phe- = Arp- Cys) - NH2;
RGP S e TR SeIBR0U) 012400
Act-”@hel\'k(@rsﬁ(l@)é%-%Q)&gﬂf?:@b%’t@ysﬁm{zﬁm@DP&OMW: SEQ I D
NGO 30 Ac- N e-c(Pen-H s-D Phe- Arg- Tr p- Gaba- Cys) - NH2;
AcSHIQ-d(BspNHi8 D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:6

Ac- Nl e-c(Pen- Hi s- D- Phe- Arg- Tr 5) Gaba- Pen) - NH2; SEQ | D
Aqichg o AspclisdPhedyg:-TipGabadies)-Nid: FEQIENG:1dy s) - NH2;

A AP BT IR heArerlzp ey MEBSEQ D NQ3 seo 1 b

Acgng | -c(ﬁ%agig§.1ﬁé@§-rgﬁﬁp1@;aBQﬂ:yey’-gHIfs:ra@ﬂb@s@ns) - NH2;
AARHhEAsH-Gjis-D-Plse-Brfep-Satya-Typ)- KhbSEY §) NG2]  SEQ | D
NO. 33 Ac-Val - c(Cys- Hi s- D- Phe- Arlg- Trgo- Gaba- Cys) - NH2;

Acgile-q(By WigB-Phe-Arg-D-Trp-£-Ala-Cys)-NHz; SEQ ID NO:15

- 2- | - - HL. s; D- Phe- Ar g- - - -NH2: SEQ I D
AP R P AR BT e RO O B
AR Oy SRR MR R B EhR B PRy s 1
D-Rhk-3E ysAdis-Bhe-hBy g-Tiop A AlaHD-CyB)- PRe NALgSBQ b ©¥G:p3 OH;

SEQ I D NGO 36
D-RbSMCefsdlii@s%PhhA-rB*rBép-ﬂr@la@-ﬁy@-&wf@%sQ RpNO:2EQ | D

, 37 ]

D B R ctieR B et B AfesP- vy T ey SPRNRAYOo
DR R R Phe b B A lg Ry e W SEQIDNQ28
D-PRe-N@yk&His-D-(Et) Tyr-hArg-Bip-f-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26

Ac- Nl e-c(Cys-D- Al a- Hi s-D- 2- Nal - Ar g- Bal - Cys) - NH2; SEQ
Ad-BleNDAZP-D-Ala-His-D-Phe-Arg-Trp-Lys)-NHz; SEQ ID NO:28

Adjogep B R0 Hico e A s G NI A B I otk SEQ!IP
AR @ ERRR D Pra- AR 1 ] I (St Ny a9 - N2 SEQ
Acﬁgegﬂééggmsu}ﬂﬁi§-1j)PRe-DSl@J;-‘Pﬂ5@y¥)'-mﬁa$}ﬁj fyNobdb2; SEQ ID
AcANIeN(€y & DY al-Hiiss> Ph2-Avgt Frr QysINHABEQTPSYONE2;  SEQ | D
Aol tfs-B e HisPBhs- Acadirn-Ryg-NHy SEDIR NRJO N2, SEQ
AdRINCIED- Leu-His-D-Phe-Arg-Trp-Cys)-NH:; SEQ ID NO:30
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

-10 -



Ac- Cha- c(Asp- Hi s- D 2- Nal - Arg- Tr p- Gaba- Lys)-NH2; SEQ I D
NG 40 or

waeeosogHe( Cys- D- Al a- Hi s- D- 2- Nal - Ar g- Tr p- Cys) - Ne21/USH03/012490
ID NO 49 or pharnmaceutically acceptable salts

AR c‘?gé-DzéhAFﬂg-g‘?P}?‘e Rpég{p?ffg%ul | n@ggfﬁﬁd gyention

prOVI totr sistance in a

AR RIS BOPIRCArg-TH-Tabs-CPb Y RBUISB@IYINO:BPSS, by the
adm ni stration of a therapeutically effective anmount

Acelflleac(Rai- HimoDdrhet Arg-Eqeoaba-Pen - NEn b EAZ HO N t 0
For mul_a phar rmceutl cal I% acce tabI e salts,
yS'Hengt

ok s His-DoPi G 167 CapB oS Qal

[ t at [ P 30
ACI@‘ ﬁi’@dgﬁﬁé‘gggﬂé@co@ R{}hd%rlgﬁ\trﬁb%y ref erence
Ac'-I‘fb-nga(?s-@ﬂE AD-Ph¢ Airg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33

(R2R3Y- A - C(A2- A3Z A4 AS- ABCAT7- ASZAQY-NH2  (I1) -11 WO
ACQIEIOQd(Oﬁi-&ﬁéDqﬂTd m@@%@ha@@) -NkheSEQ i NO:38s Nl e or

g D- Al 5 A4
Aqgalﬁ(gys-ld@ 'PsPh}tmeTrp ﬁebq Qy;s}rlblhf/-&’ﬁéj B%NQﬁ 2aNaI or

AC%NE’I ééy SHI?' 'Phe'Ar% %%a%ﬁzéy S%N%S@%nﬁéggﬁgent |13

rytesing b e g ermies o1

A Ie-€6Y $8yHal- Dt Plen ARB Tirs Galba-&lys)-N1b; $HQ JD Nd8s A2 i s
then A9 is r a pharmaceutically acceptabl e

At <(ExePeble: depoé’hm@fge oy DTORTHEEQ Fdip 2e dely

AR RBP PR BB TR Nt B N ect . “wi e

AcQNIeV\&(ERIQBtAl’MeH&% -2- Nleﬁrg @gcﬁ%@ﬂ%@i@ ) Nidhes f or nul a:
Al a- Hi Arg- Trp- A y- Cys) - NH2;
ASHIQ-¢(Oy]ND- 5¥h His-D-2-Nal-Arg-2-Nal-Cys)- NHz, SEQ ID NO:16
Ac-N e-c(Cys-D- Al a-Hi s-DPhe-Arg?\] - D Al a- Cys) - NH2;
AcINE-4(BywB-Sla-His-D-2-Nal-Arg-Bal Cys) Ha; SEQ ID NO:20

AL B R P K RS AT (5035 &) - N2
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-B-Ala-Lys)-NHz; SEQ ID NO:38
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NH; SEQ ID NO:39
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NHz; SEQ ID NO:39
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:40
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:40 or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:49
or pharmaceutically acceptable salts thereof.

In the second embodiment, the invention provides a method to treat insulin
resistance in a mammalian subject, with or without weight loss, by the
administration of a therapeutically effective amount of a melanocortin receptor
ligand according to Formula (II) and pharmaceutically acceptable salts, hydrates,
solvates or prodrugs thereof (see International Patent Application Publication
Number WO 2007/008704 incorporated herein by reference in its entirety):

(R2R?)-A'-c(A%-A%-As-AS-AS-A7-A3-A%)-NHz
(1)
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Ac- Nl e-c(Cys-D Al a- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2;
SEQ I D NG 54
w@\eooBloeHe( Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Apn- Cy's) PAHES2088022490
ID NG 54 25
Wh]%%%( Cys-Ad u-Hi s-D- Phe- Arg-Trp-Al a-Cys)-NH2; SEQ ID
55 lﬁgc(%}{s-g u- Hi s- D- Phe- Ar g- 2- Nal - Al a- Cys) - NH2;
SEQA' i INig gleleted;
II/;\I% ?g%/éyé}oﬁl\@pﬁl s-D-Phe- Arg-Trp-Al a-Cys)-NH2; SEQ ID

Ac- q@yShldrAbasllf s- D- Phe- Ar g- 2- Nal - Al a- Cys) - NH2;  SEQ
| D NO. 56
Ac- WfésId{sCys- D- Al a- Hi s- D- Phe- Arg- Tr p- Al a- Cys) - NH2; SEQ

I D .57 30

Ac- %Q&Q(Pa‘?'s- D- Al a- Hi s- D- Phe- Ar g- Tr p- p- Al a- Cys) - NH2;
SEQAlsR .57
AC-Q e-c s-D- Al a- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2;
SEQAE NG, 2 N4 lor Bal;

Ac- Nl e-c(Asp- D- Al a- Hi s- D- Phe- Arg-Bal - Al a-Lys)-NH2; SEQ
| D NOiS8ly, Ala, WDAK) G B6GaUa oPEA;US2008/ 012490 or a
pharmaceutically acceptable salt thereof. In the third
enb&?i‘%‘éﬁft?”tﬁé i nvention provides a nethod to treat

RS R TR S ol o

(Ctbgsapeutical ly effective amount of a nel anocortin
receptor 5 conpound according to Formula (I111), and
phapmedded thedl |y acceptable salts, hydrates, solvates

or prodrugs thereof (see International Application
Publ®cat | “%dﬁﬁércasmygébﬂ‘/]@dﬂ%ﬁ{‘di ncor por at ed

hereipn b fer. L0 oGS tirety): (RRR3)-B -A 1-c

(Az-?fl\g- Ai”-}kg‘-ie‘?%’?&g?%@) IQ’SA@ 0- A 1y2 A (2- A ) 3- B2- B3-R
or ebhbamaclegtiam?ra%kéﬁta@é shiptrRrdgpPt i de noi ety which

contains 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15

am Moragrefsrredivé tied immedibeds forégaamg gougosfdemgroends which are
I ndependent | ?/ selected fromthe group consisting of
usefupfqy trepf igsylin |regigtapceaifga mrayppgliag sulgect; wigppy yiifopy weight
del eted: A i C HN-(CH2) m C(O), L- or D-amino acid
losgarggr apaghes JSSHT G b oys, hoys, D hOys, | Pen.
ANREACy £BPA RLHE D-PHA3A Fly-&4.NH); 8EQfID b4 Gaba,
Ai b, DYam no acid or deleted; A4'is H's, 2-Pal, 3-Pal,
AcANRad(CySFRzAlaZHIBHD-Pha-Altlgh Trpr D{Aa-048)- XBLXEEQIPRI@:54A5 i S
D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal,
AclNlexe(Cye D laxtd X8 yRbreA rgeX rpet-Yiia -y s)- 19 pEQIDBYE:54r

N P By SR
Il R Sy By Ry B SR ypsea |
AdREN-Glu-BabD- PP ATg AR Al s)-NIN-;(SBERIB NCi:§Y  or
Ac-c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NHz; SEQ ID NO:55
Ac-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:56
Ac-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NHz; SEQ ID NO:56
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:57
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NHz; SEQ ID NO:57
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:57 or
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NHz; SEQ ID NO:58
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deleted; 25 A9 is Cys, D-Cys, hCys, D hCys, Pen,
D- Pen, Dab, Dap, Omor Lys; AlO is Acc,

woReop@62)t - C(O), Pro, hPro, 3-Hyp, 4-Hyp, Thr, PEIU§2008012490
D-amino acid or deleted; Al is Pro, hPro, 3-Hyp,

org dng gf%ug%dﬁégeptaﬁ%a]{ é%)%or Dggl e?gg’ g;gl Sh,;rg >

pepih dige mt&%%%@%&\tntﬂégmlven@on rovidesO netRSd M tRGt Sulin
or deleted, -13 WO 2009/ 061411 PCT/US2008/ 012490 B3

resistarge p@pt a denamonalian vduubyeht covithai ars vBithd@it Weight 9ossl1Chy the
11, 12, 13, 14 or 15 am no acids wherein at |east 5
admiipigation @k aafleerflvﬁdlélﬁélhd@ﬁf@?tyves amerrkaf  elanpsogirvgreptor

consi $tin Arg_ and
B e N e
hydREQDeBRAR! o E%drﬁ?& I PESUSEE NRRmMaTRNEL IA%hE&tﬂ:m PhBlication
group consisting o (G C30) al kyl,

Nt(n(iber@S@)NGY/Gﬁmnky\tqrp@Gt@Bbe)ranwy re(@a@ao)talekereyy),
(C2-_C3o %a kynyl , é Cl Csu% (¥ aryl (C1- C30) acyl ,
sub$RIR Boft -F(E-A83bY T TA-AEEEA Tl - A-B-B-R!

(Cl- C30) het er oal kyl b( |tut ed (Cl-C30)acyl,
substituted (C2- C30)a| ke ﬂ substituted

wHefn C30) al kynyl , substitut ed aryl (G C30) al kyl and
substi tuted aryI (Cl-C30)acyl; 10 R4 and R5 each is,
| ndapemdmupklydefmmegawhlahcmmtarmméeé 1,8, (9C10,CH0)12) Ik:yll,4 ,or 15
(Cl- C4o)heteroal kyl, (Cl-C40)acyl, (C2 C40) al kenyl

amyiep acigls) a’IhRSﬁH}/Iat legisy b (aineAs) krylm depgndeptty selegiedclyom the

bst t t.ut ed
Bt onty e of bt ey DA bV B (P ey fgonaly deleted
S ub%llé HE@@{P(I %H%C&(@j kerdtp-amiSidid Bt 86leted:
( C2- Chdo) al'kynyl, substltut ed aryl (CI- Cdo)al k

subst?iig ays - é:wlk(@s,@dmywen OXRerCAspair KGHs Ul fonyl or
C(NH) -NH2; 15 n is, independently for each occurrence,
1, A%igGly Gy, Ala, friilas GabpdtibeRorsninpycidor delgted:

occuy,r.e

i nd&éﬁ%?] Ca Pg[ﬁal'e%gﬁ B‘%zc&q?‘g:?céﬁ‘ 03‘:?)0]2)%2’)533 XLODeE 6 o

7; bl 1f BrT,.8a C r 4
5 gi i ﬁ)ali}l.é‘,/%e?g@a‘i'%z %1 BLTB20EA @ggcﬁn@f )P DIEYTyr,

D-Dijs| epBiH&rIBpaf;or each occurrence, H F, O, Br, I,
20 (Cl-1lo)al kyl, substituted (G -io)al kyl,
( C2-Afay élrgéﬁ\,r& DalyB27pi LMQI@H(@M@}&G(Q@WN(R(@ C(O);

lo)al k al I
unh! ¥ - S0y P N Pl DiaoBbr DU Dol Bty Bl -
[%)dfg; I% 4.5 (G CAo)acyl, aryl (C -C4o)acyl,
t uP (Cl-C40)acyl, substituted
ar yl AsGd .o acin] Acd Qlla, g&tﬁ)@%ﬂaﬁﬂ hoRnk, Aha, JANF)CHNEAC(O) or
then R5 is H (Cl- 25 o) al kyl , (Cl-C4o0) heteroal kyl,
dele€2}; C40) al kenyl , (C2- C4o)al kynyl, aryl (Cl- C40)al kyl,
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Dab, Dap, O or Lys;
A" is Acc, HN-(CH2)-C(O), Pro, hPro, 3-Hyp, 4-Hyp, Thr, an L- or D-amino
acid or deleted;
A" is Pro, hPro, 3-Hyp, 4-Hyp or deleted;
A is Lys, Dab, Dap, Arg, hArg or deleted;
A1 is Asp, Glu or deleted;

B2 is a peptide moiety containing 1, 2, 3, 4, or 5 amino acids or deleted,
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substituted (Cl-C40)al kyl, substituted

(C1- C4o) heteroal kyl, substituted (C2-C40)al kenyl ,
wauwsveut ed ( C2- C40) al kynyl or substituted  PCT/US2008/012490

aryl (C1-c40)al kyl; (I1) when R2 is (Cl-C30)acyl,

Cl- te
i e R —
ac1ﬁ§l~l@@|ha£tkhébst % Ghiiks ARt e?rEqahgp’éndeﬁ ¢-seRBted from the group
C30) al kenyl, (C2-C30)al kynyl, aryl (Cl-C30)al kyl,

cormxmmglctflltetg Ccarg3ohatgand Dsiuﬂasgt ot igtdetbted; 14 WO
2009/ 061411 PCT/ US2008/ 012490 ( Ca- C30) het er oal kyl ,
subi?t (a{'léﬁ IYI({JQ C30) al kenyl, substituted

gl I ?é[ Xcrf':yl% erdePgr%%%hgtf?} agh% é’urge%]Ce %%I%):éldw&ﬂ the group

ne or 'nore

s V\blnEI -QQ)aRe1d(C H@t@m 1, (C1-Cao)acyl, (C-Cao)alkenyl, (Co-
vt Ak Zi‘?‘Arg;ag@G% i@ﬁb) yl, ( Jacyl, ( Jalkenyl, (
Cqulkyd&laaM@l-@ealkyh-a@ﬂl(@}Qw)@:yi Ahlzshtl&e(l/(ﬂg—m,)alkyl substituted
(Cqéqo)_hgfeaoz{lh}glg)sgbstrwqed((gg )gl)zs@a(c@i\rsgl})?tltuted) (C2-Cao)alkenyl, substituted

(Czléso)aﬁyndy sgbsﬂmtepracr)ylgé{@% 1 lancE th%%utgd (ap%C] C3f)ﬁ%yr B1
or B .a[ @Oégahﬂy%dbsermeﬁaﬁ%r b&hsaécqn%aemwn@:, d4mlky1 (Cr-
when A2 is Cys, D-Cy hCys, Pen or D-P

C@mrgerfg&(yi\l/ f)(@»s:w)ac@l q/(ﬁ—‘,z (h@ﬁkenyu} h@st)EHnynpk Br)ﬂ(ﬁn Cuw)alkyl,
an
ar%b C@awlo?ubﬁwted (91 %ﬁa%whéeb%qfetgﬁl(@ 5@8&%@@5&1 supgtiguted

G ﬁ@%ﬁ?lr osr%lbsg a@?%cot) I"f’hgeuse oFed QE tggbsnmted

) ' reAtCLOSHE 1IN &S sl Bﬁﬁﬁ ofilCNH -NHz;
ar};rirgfmr?ak)?a ‘éﬂ%ﬁ*‘efﬁte“ FAUCLOFH NGRS BAIRGR oss( -

whereis indépeddenty fir@adtysec@mentey 37, B 49155;
Arg-(Lys)2-Arg-d n- (Arg ) 4, Arg-(LisA?{Z éArg)s
G n1 iy gydependently|fgsgarh osgygyencel In 6or7;

o O AR ASMor s itk ﬁr%‘? 5$§‘9)G N (ArQ)S,
Q)ig ugeﬁeﬁés@rg %é%'i'\ggcgurqer&e 1 Ar ;9)475 6or7;

(Arg)3 (Arg)s, (Arg)3-dn-{Arg)6,

( Ar g1 AXZIXP) >(4Aha)>@ ea&wsgmde@rmeﬁﬂy genseach @é«rxg)@ce H, F, Cl, Br, I,

(Arg)5-dn-(Ar Arg) 5-d n-( ? (Arg
(C(-m)agqy&s eanmeg) el u()a!lkgg 7(Cafopalkgry 2@ub§tﬁu(eAr §F20alkenyl, (Ca

,o)%@%)p l%)gé{ugd;‘%jogalér r‘f&ﬂ} &%?@m@”ﬁbﬁﬁﬂvé ed 9) en;

q@iaééﬁga (Lys)2 (Arg)s, dn-(Arg)s, @dn-(ArQg)9,
y-Arg- (Lys)2-(Arg)2-Gn-(Arg)3,
Tyr (I Y- AvRer( LWS)sZ((:AC@)aEylG zny((er g:)&c%CsuB@ﬁndedi e(@dlw)acyl
B2 is f3-Ala; Ay, Ala-Tyr, f-Ala-Tyr-Qy,
substBudagrg)(C(- @@)aqyla)(@ G;o)alkyls(dlfonéxl ay ZC.(N)H') -NH_, then R%is H, (Ci-

Cy %ﬁigfﬁ? f68 r'gegoaﬁ%ygo fﬁ @'é%@%%&yfgcggéwfﬁ%g%@a&yl,
sugrentﬁf_ S(C(l ﬁo& @yﬁ&#@g%& Llfie (e Eé&‘% }gr substiggted (CxCujajkenyl,

40 it W44 2- G Ar 3
su%tguéegf(g 2& ?Arﬂ)érgyg'b%hﬁost Aft8d égm@ 2.h)Aneg; n- (Arg)

Ar g-(TILy s ) whénARg )ig (G- ﬁlso}kcgl, aAylgC( Cymr (sAbgitated (1-Cso)acyl or
Arg-@n-(Lys)2-(Arg)5, Arg-
substituted aryl(Ci-Cao)acyl, then R® s H, (Ci- Ca)alkyl, (Ci-Cao)heteroalkyl, (Ca-

Ca)alkenyl, (C2-Cso)alkynyl, aryl(Ci-Cao)alkyl, substituted (Ci-Cao)alkyl, substituted
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A@n-(Arg)7, Arg-dn-(Arg)s,
(Arg)2-Lys-(Arg)2-dn-(Arg)3 ( g)2-A n-(Arg)6,

w@ 20091480 G n- (Arg) 7, (Arg)3-d ( rg)5, PCT/US2008/012490
(Arg) 3- GIn(Arg)6 Arg4GIn

S- .
PR ARl T PhCuap g%- é%sf*z%"e‘s%&wa‘w o
su]ggelfhgt)ea ar g@ @2 9/ 061411 PCT/ US2008/ 012490
A Q) § (Arg)8-Gn-Arg, (Arg)9
(Ar @IB GrteythérEB‘Angt) B? cdridaifs g>)‘16 or(lﬁoﬁr gl) ﬁ}e fo(l@w,klg)lm,mo acid
(D-Arg A n- Arg-(
Secmeﬁc‘f(sAr ) AP UCIATESITES) A A ATE DRI Ehg)=CIn-Ala-

3- hive Na
i B e AR it tareky TENRARK e (DePiarer
Ty%ﬁa-’f\%ghﬂa@?&l?ﬁlrg)élﬂﬂae(dﬂggorIf;l'l/é/{-',ﬂl%—A '\F'eﬁﬁh%’_r%lr?‘g%)%_ﬂr% 9 )2;
D T(},)) Deithrer B'dr\Blor both rdestdegaeseAdin siidcagnpdind; s
D-Bal, D 1-Nal D- 2- Nal , D-Phe D- (X, X2, X3 X4 XS)Phe
D TP orwimsn Abis(&s Bifys A Yiss AP%YSO PengF &-Pary then Bdis Cys,
Dgﬁghés%kﬁys%dr 'i’@h or, D-Trp; A8 is Abc, A6c, Aha,

a Ay, or deleted A9 is

O/S VB O¥Pherl A8 AsP‘olF@ﬁ thk 39 is185b, D¥p, Br8PLysS> A 0
ro, Thr or deleted; Al is Pro of deleted Al2 is

orphgr;mdqt&tlcdblly adedpeﬂﬂdsaltsAﬁé}eofs Asp or del et ed, each of
R2 and I's, mdegendently Hor acyl; 20 o

pharlnaee L?FP%CéIOf thedhicd ﬁﬁ&’BFiE“@HJ the WW@Bf‘S dlm%ﬁe?offés use of

o e ortyia DT eh eyl it a Hrhhafen gutscy.ayith

Orm%uq,e@q&gamgehn a mamTaI ian subject, wth or
wi t hout I ght | oss, are compounds of the fornul a:

Tyr BGisyAy-By{-Cis ). Ps- (M) Rfﬁﬂysiz%@ehi\u&gﬁ( Asp(ityisp-(Brg)s-
-Nal - Arg- Trp-Lys)-NH2; 25 (SEQ | D NO 60)
GlyyArgy, y’xrAr(@yi)Lg&r)g% Clar 32 ACB ALY M- 13):E50le Arg(leyshsplntiAge)s,

A”&l{%“é%b%&é 6?&-%-'(A%)g@\rgg§ﬂ§éfg I}Qrgz-tln -(Arg)s, (Arg):-Gln-
A A PR A O R A5

(Atg)AArgH G Arg, ArghyS2AEY 25 )d (Arg)e-Gln- (Arg)a <Arg)7 (Arg)-
GIn-(Arg)s, (Arg)s, (Arg)s-Gln-Arg, (Arg)s, (Arg)s-Gln, (D-Arg)s, (D-Arg)s, (D-Arg),
(D-Arg)s, (D-Arg)s, GIn-Arg-(Lys)-(Arg)s, GIn-(Arg)s, Gln-(Arg)s, Tyr-Gly-Arg-
(Lys)2-(Arg)-GIn-(Arg)s, Tyr-Gly-Arg-(Lys)-(Arg)2-Gln-(Arg)s-Doc; or deleted;

B? is i-Ala, fi-Ala-Gly, -Ala-Tyr, i-Ala-Tyr-Gly, (3-Ala), (8-Ala)-Gly,
(B-Ala):-Tyr, (-Ala)-Tyr-Gly, Doc, Doc-Gly, Doc-Tyr, Doc-Tyr-Gly, (Doc)z, (Doc)z-
Gly, (Doc):-Tyr, Doc).-Tyr-Gly, or deleted;

B2 is Arg-Lys-GIn-Lys-(Arg)s, Arg-Lys-(Arg)s-Gln-(Arg)s, Arg-(Lys)2-Arg-Gln-
(Arg)s, Arg-(Lys)-Gln-(Arg)s, Arg-(Lys)-(Arg)e-Gln-(Arg)s, Arg-(Lys)-(Arg)s-Gln-
(Arg), Arg-(Lys)-(Arg)-Gln-Arg, Arg-(Lys)-(Arg)s-Gln, Arg-Gln-(Lys)z-(Arg)s, Arg-
Gln-(Arg),, Arg-Gln-(Arg)s, (Arg)z-Lys-(Arg)z-Gln-(Arg)s, (Arg)a-Gln-(Arg)s, (Arg)e-
Gln-(Arg),, (Arg)>-Gln-(Arg)s, (Arg):-GIn-(Arg)s, (Arg)«Gln-(Arg)s, (Arg)-Gln-(Arg)s,
(Arg)s, (Arg)s-Gln-(Arg)s, (Arg)s-GIn-(Arg)s, (Arg)e, (Arg)e-Gln-(Arg)s, (Arg)y, (Arg)r-
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(Arg)3-NH2; (SEQ ID NO 62) -16 WO 2009/ 061411
PCT/ US2008/ 012490

WOL@9064sD- Hi s- D- 2- Nal - Ar g- Tr p- Lys) (Doc) z- Tyr P@A/YSA0$/012490
(Lys)2(Arg)2 A n-(Arg)3- NHz; (SEQ I D NO 63)

AN BTSSR AT AR BB e oD

4 r 2- rg)s, GIn-(Arg)s,
OYRIAT e, Ay, Clnargh Sy cdeey
Sp T’Vns 86y, @haghﬂbyswg Qﬂ?ﬂ"ﬁ) bC@ g h).8uNHet, S(1BHEEQ DE2-Nal,
22 Ac-N e D2 Nal - Ar g- Tr p- Lys) - (f
NlpAMs) icr{he, @*Fh%rllj’hﬂvé‘yzor( Ilefsd- @ n- (Arg)3-NHz; (SEQ
e g%Asp H s- D 2- Nal - Arg- Trp-Lys) - (Pro) 2- Lys- Asp-D
?E Eyélg D)GxuuAm (b ) R, BOALADI Ra, @aba( B1O )Gy Nbidle, DSEQ, D-
Metch é\l€y3-RBeuPHile, -IBDT2p, N Ty iy Val, pr Gklpte@ys) - (Pro) 2- Lys- A
Sp- E?Moéc%glyr G y-Arg- (Lys)z-(Arg)2-dn-(Arg)3-NHz; (SEQ
I D 1

AT R PR A e 6 o

(Eé'ﬁﬁQ I D NO 69) 15
Ac-c(Cys-d u- Hi s- D- 2- Nal - Arg- Tr p- Al a- Oys) - (Pro) 2- Lys- A
Sp- Bdds Ayg eGhArghr g- (Lys)2-(Arg)2-Adn-(Arg)3-NHz; (SEQ
I D NO 69
Ac- Wéﬁ%%lA%iﬁ H&ﬂ@@awrpm@ FFp- Lys) - (Doc) 2- Tyr-d y- A

E
- “Bységey‘ﬂé‘é ek lr A SPRer a0 Binpe o) 2. Ly
9f s&l@ ‘[5[3115/ Gﬁ/sADQTC OLys, Pen, or D-Pen;

(Lys)2 (Arg) 2°d n-(Arg) 3-NF2; (SEQ | D NO 71)
Ac- ('QgPr& ThridrsleBted Nal - Ar g- Bal - Al a- Cys) - (Pro) 2-Lys-A
sp f3-Ala-(Ar ﬂ)s A@n- (Arg)3-NHz; (SEQ ID NO 72)
Ac d’(‘bﬁé’I@PUd etedD. 2- Nal - Ar g- Bal - Al a- Cys) - (Pro) 2- Lys- A

- (Arg)3-NHz; (SEQ ID NGO 73) 25
Ac &Cﬁ?r@ 51—1?r Oge%é‘iégNal ,(Arg%%al - Al a- g,ysg-(Pr 0) 2- Lg/s-A

il?) fﬁ;@l@s ploHdefdtdg;(Arg) s- G n-(Arg)3-NHz; (SEQ ID

AC- @hély of I dirdHR3Ss, BhdepialierAlyg Hldraofl; a- Cys) - (Pro) 2- Lys- A

sp f3-Ala-T ?/r A y-Arg- (Lys)2-Arg-Gln-(Arg)4-NHz; (SEQ
or phamagylcal y acceptable salts thereof.

3’% s e Sy g%rztagla ‘%Hﬁ% b @ng%g) ﬁﬁoqlﬁ)? @pginds
acéoPdi}lQ t6Formbla AfY), 204U %%é‘a]t]inf%( £eS6ARB 1242 malian subject,
with or without weight loss, are compounds of the formula:
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)s-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-NHz;
(SEQ ID NO:60)
Tyr-Gly-Arg-(Lys):-(Arg):-GIn-(Arg)s-Doc-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-
NHz; (SEQ ID NO:61)
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-f-Ala-Tyr-Gly-Arg-(Lys):-(Arg)-Gln-(Arg)s-
NHz; (SEQ ID NO:62)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-f-Ala-Tyr-Gly-Arg-(Lys):-(Arg)-Gln-
(Arg)s-NHz; (SEQ ID NO:62)
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Trp- Al a- Cys) - (Pro) 2- Lys-A
sp f3-Ala-Tyr-Ady-Arg- Lys-An-Lys-(Arg)s-NHz; (SEQ ID

WOID0F/BY1411 PCT/US2008/012490

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Trp- Al a- Cys) - (Pro) 2- Lys-A
N1%%@%%Sémﬁ-)(fﬁﬁmﬂﬁ&%-ﬁA%-@l AN (O AN G B -
NHE (SHEOMS NS:&3)H s- D- 2- Nal - Arg- Bal - Al a- Cys) - (Pro) 2-Lys- A

sp f3-Ala-Tyr-Ai b-Arg- (Lys)2-(Arg)2-d n-(Arg) 3- NHz;
Ac(ISIeca( AEp-NI- D% -Nal-Arg-Trp-Lys)-(Pro)2-Lys- Asp-Tyr-Gly-Arg-(Lys)2- (Arg)z-

Qu-H s-D2-Nal -Arg-1-Nal -Al a-Cys)-(Pro)2-Arg
Gln/éérg)%‘ Fay REQAYNS:@ n-  ( Ar g) 3- NHz; (SEQIDNOSO)

NS SR RS s S g

| | | -Nal - Al a S Pro) 2- Lys
(APQSQG%&R%NHHGE? G%ﬁé?ﬁ 8)3 NHz ; (SECQ’yI)D §\|O8)1) 4

Acﬂdke((!&ylsﬂﬁ WHN%H B2 TNAHLyAY- (- RLaNelyATIg- gLy R A) P Birg
- As (Arg)s-Gn- (Arg)3-NHz; (SEQ 1D NO'82) 15
(Amal’g‘m&é‘lﬂ@l@ 6)- 2- Nal - Ar g- 2- Nal - Al a- Cys) - (Pro) 2- Lys

ARG D S T”ﬁﬁﬁﬁ@*% F AP I OB B s

£ 3- NHz SEQ I D NG 81
(A@;@h{ (ﬂ%lﬁﬁ%ﬁ%@% ZWNgI(éA’A% Bal - Alga q(/?s) (Pro) 2)Arg A

AcquCj/s Gﬂt&l—(lsADga BlaGlAng- mﬁmm)s;smw Ly 9EQ D&-N3-88) Arg-
/—\CC% A u- Hi s-D- 2- Nal - Bal - Al a- Cys)-(Pro)2-Arg-A
(Lis- eI Ar gy S (SEQ U0 BB . (S0 1D No: 04)

2= - - 2 -A
AR T NS &R T A SR i Se P g Byl
- (D) . BRBID Al Pro) 2- Lys- A
“@% @(S%S%ﬁl(érbéw@kr g- i( L)@ggg-gz Rr Q) g gﬁ) (,(Ar E];))Z NH)z/S
Ac(cﬁE@ -Ghi-N@-B5)-Nal-Arg-Trp-Ala-Cys)-(Pro)-Lys-Asp-Doc-Tyr-Gly-Arg-
C% A u-Hi s-D-2-Nal - Arg-Trp- Al a- Cys) - (Pro) 2-Lys-A
(sz (f/’g CanTWg)@WizAfS@Q@NQ@%)s) 2-(Arg)s-NHz; (SEQID
Al by i DA A TRy A o e B g (B LG A
U\al Arg 30 (L - (Ar -@n-NHz; (SE
(A% %%@Q N@D%%oogl 061211)1/8?3&/( USg)OSS/ 022490 (S5Q
AKE HE - HiNai-Br2-2Nah 1= Aa A, 1 & -
A Aﬂ; gé f@S‘sAI a]}Tyr d ygir ( L%);%N?E g)}EZS %p? (A(Arm)?} I\#Ly\Sg
(Lxsgpa@rg)gc;@mm)s NH; (SEQ ID NO:71)

Ac?c%C?s( Q\f’;l Kré B AT C05) BBy Lo RS AR Re ), s A
(Arg)s-NHz; (SEQ ID NO:72)
Ac-c¢(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)>-Lys-Asp-f3-Ala-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:73)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:74)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Lys-Asp--Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)s-NHz; (SEQ ID NO:75)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Tyr-Gly-Arg-
(Lys)2-GIn-(Arg)s-NHz; (SEQ ID NO:76)
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(Lys)2-(Arg)2-dn-(Arg)3-NH2; (SEQ ID NO 71) 5
Ac-c(Cys-A u-His-D-2-Nal - Arg-1-Nal - Al a- Cys)-(Pro) 2-Lys

WO 2@p/0631Al a- (Arg) 2-Lys- (Arg) 2-d n- (Arg) 3- NHXCT/(SH8/012490

I D NO. 88)

AcER @'YUAPG RN BT SR s A B

s-NHz; (SEQ ID NQO:77
LyN@lﬁ%(Aé) |s( DQ Nal - A?g 2- Nal - Al a- Cys) - (Pro)2-Lys

ACICg@ﬁO Gg%HISaD 1-NabAzg Ty AlS CyAy @rd)-Gy s-Asprh B- NH2GyC SED
(L)ﬁét(é\(f@s&(ﬂ/’&%ﬁﬂgh?[ﬁs@I@INWél 2-Nal - Al a- Q/s) (Pro)2-Lys
AC%C@E%—{}B%—%—N%—X}é %59)\?&1- CL%S(Pgo)z E}s Asp?( AIAr"[%)r?Alw'igrg
. ne - Nal - A Pro) 2- L
RSP S B e S 1 A 00 (2 U
Ac(c@E@ -Glu-NB-D1)-NbbArg-1-Nal-Ala-Cys)-(Pro).- Arg-Asp-fi-Ala-(Arg)s-Gln-
S_* Cys-d u-Hi s- D 2- Nal - Arg-2-Nal - Al a-Cys)-(Pro) 2-Lys
(Argt)sbl 2ASPRADANG:8R g- Lys- (Arg)3-d n- (Arg) 3-NH2; ( SEQ
ARECROE 6 BN A R AP Y B AR A1 B
(AT%}Sﬁgzg(%&ﬁD &) 2-Lys- (Arg)2-Gn-(Arg) 3-NH2; (SEQ
ACAIER4 Cys HE-D-HNal-Brg-1Nad1- Al fs) Koy Alya- As-ALR( A)g-Girs

e AlaArg Lys 20 (Arg)3-dn-(Arg)3-NH2; (SEQ 1D
(Am; )5 (SEQID NOST (Arg)3-Gn-(Arg) (SEQ

AdCE R BN s 2 A G iR g B R AP SRR

(A@Wﬁ Sblglu H|OS8ZE}Z Nal - Arg-1 - Nal - Al a- Cys) - (Pro) 2-Lys

RS ps-GChu-Hia DTy NaGAy g-ArMdal- AsCy si(BroR- IGHshA {pAS-aN1 3 Akgds-Gln-
(SEQ | D NG 96) 25

(Axgba-Nmy@EGI@llezn}z Nal - Ar g- | - Nal - Al a- Cys) - (Pro) 2-Lys

Acic@%—fﬁ%i-%é@%-xla g )ZZN:!ﬂygla é)’ro‘s E?l;ro)z yszz&ébf)r-jg—)A%é-l(\klrzg;)s-Gm-

gﬁ@/ Ksgiy- 2- Nal - Arg-1 - Nal - Al a- Cys) - (Pro) 2-Lys

(A@s %F@Ig -Lys- (Arg)3-dn-(Arg)3-NH2; (SEQ ID

AcN@Z?QlElu His-D- 2 Nal Arg-Bal- Ala Cys) (Pro)z-Arg-Asp-f-Ala-(Arg)e-Gln-
Ac-c(Cys-Ad u-Hi s- D% - 2- Nal - A%a Cys)-(Pro)2-Lys

(ApgqsbIst(SEQiHW Lys 30 (Arg) 2-d n- (Arg) 3-NH2; (SEQ

| D_NC 19 WO 200 1 PCT/ US2008/ 490
AcgCry )f@ R-3Nal-pr %wgg}#@s gr\%% i}i& esfééla(@rrs R AV
(A@sgﬁs(sébam%@;%s (Arg)3-An-(Arg)3-NH2; (SEQ ID
AdgE £@Y@f@wiﬂl\m% BYRAIACYs)2PNAb- LN -AsEYSA lal (R @) BlhY S

CAQ f3-Ala-Tyr-@a yg_(Arg) 2- i))e(sP?Arg‘}), 23@5 (Agrég)s& NH2;
(A(AMHZHSEg I]I)IEIp . 1- Al a-Cys)- (P 2-L

C-C S u | S- a- S ro yS

A Ry NobATE AMBA IS5 LT3yl TR Ave
(L}gs‘?zg(grlgP &9 (}Xré')) -NHz; (SEQ ID NO:85)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-Tyr-Gly-Arg-
GIn-(Lys)z2-(Arg)s-NHz; (SEQ ID NO:86)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-Asp--Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)s-GIn-NHz; (SEQ ID NO:87)
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) - (Pro) 2-Lys
-Asp f-Ala-dy-(Arg)2-Lys- (Arg)2-dn-(Arg)3-NH2; (SEQ
WO o5 140R) PCT/US2008/012490
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) -(Pro) 2-Lys
Ac[@%&&%—g-ﬂw-g}é‘—x-%\légkl(:-%)ga- rgsz-rt)[sﬁig)-j?{/\%yr-bﬁﬁgrg-
(Ly%% ((A(rQ{—‘Glﬁ(Arg‘jb SHHD; @f@ib Nog7Bal - Al a- Cys) - (Pro) 2- Lys A

Arg) 2-Lys- (Arg)2-A@n-(Arg)3-NH2; (SEQ I
AcNﬂZ}]_@@)u HlS D-2-Nal-Arg-Bal-Ala- Cys) (Pro)»-Lys- Asp -f3- -Ala’ -Tyr-Gly- Arg

L AT Rn ey ROAGEIAD N B o) 5 s (sk0 1D "

AL IRl e D2 Nal-prgs 1Na1-Al Cys) (Prole-LyscAsp-f Alac (Arge Ly
(Al?gE tn“% VNHQ(SEQ:@DQ\)@%}-VS (Arg) 2- GI n- (Ar g) 3- NH2;
AcAECys- Giu&m D-Z—ll\bl-Brgiml =Mad-yBa(Pra):d-yeysip-f-Piay2zgilys- A

(AT @I‘b‘%) N o h%isus; (Ar9)3-Gn-(Arg) 3-NH2; (SEQ

AL BT R DR
(At {A2)s-NH;; (SEQ ID NO:88)
C- c(C,ys Q u- Hi s- D 2- Nal - Arg-Bal - Al a- Cys) - (Pro) 2-Lys-A

Aci%cfi %gm BLCDy2- NalrAlrg-2-N 1Ak Ig) Qs ProfAryg) Bsphbizs la-{TBEGIY-{Arg -
LY?(éAE&)C%;@'@‘G)WEh Lf)SEQI{HINQrC)B) Trp- Al a- Oys) - (Pro) 2- Lys- A
> C{(%_Gfllb-gg T§r52' gay -Arg- 9: Na(lLXI%)@ysﬁlgrog ﬂ/s(ﬂpq)l iﬂg\l@y (A%gq‘ys-

(A@i—@ﬁﬂ&f Nl SEQIB-N®lo1AAr g- Tr p- Al a- Cys) - (Pro) 2- Lys- A
sp f-AlaTyr-Ay-Arg- (Lys)2-dn-(Arg)s-NH; (SEQ 1D
ANGCEOG)u-His-D-2-Nal-Arg-2-Nal-Ala- Cys) (Pro):-Lys-Asp-fi- “Ala- -Gly-Arg-Lys-

Ac- d u- Hi s- D- 2- Nal -Trp- Al Pro) 2- Lys- A
(Aggﬁa-%&%rm&w&%@/xpdvowg e anys ?Arqé)s l (I\IH.rZO)(SE)(/QSI D

10
AQTCRT Bl BN Ars 1 AR HERiLiS AP A1 Brellyg
L 2- ( Ar NH2: SEQO I D
(A% &kﬁg&rg; I_1(2;(5;0?2)/ 0614??1nPEITny)SZO§)8/ 8)12490 (SEQ
AAGC oS-Gy HE-D- HiNad-Br §-1NGhl- AagCys) 0P 1) 2l Gy Adp-f- o)t gllys- A

(A(QEf@]Sq ,S\!qg i@;)cilng%%\-IO:gfﬁ/S) 2-(Arg) 3-d n- (Arg) 2- NH2;

AL QEHR BB Rrg e AR A R e AR Rl
Ly,%\PAc%?z Gﬁé&ﬁ NH2 EQ@N%S) Trp- Al a- Cys) - (Pro) 2-Lys-A

Acls\%cﬁg«h«nhér -2 Gay AR -J-NAILAR)Cy ) AP @) SE s+ AspNBEA 1a{TSEQIY A rg-

LYMAEX)(,@@ @ug)+HINELTISBONRING9G) Tr p- Al a- Cys) - (Pro) 2- Lys- A
Al e T ANl Bra it Ao S S AT B BT AR L=
(A%8:-Gh-0A ) RE) BeS 1 NO.97)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Gly-Arg-Lys-
(Arg)s-Gln-(Arg)s-NHz; (SEQ ID NO:92)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys-Asp--Ala-(Arg):-Lys-
(Arg):-GIn-(Arg)s-NHz; (SEQ ID NO:98)
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10 (Arg)3-NH2; (SEQ ID NO 113)

Ac-c(Cys-A u-Hi s-D2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A
wapooboM4at Tyr- A y- (Arg)s- A n-(Arg) 3- NH2; ( SEQPAIUS2008/012490

NO 114)

Tt ps Al a- - (Pr,0),2- Ar.g- A
Ac %Cx%@kr HEAR R AR B LRt gt
(AN SIS PQ\PIz E%&o@h@«a 5- Dz Nal - Ar g- Tr p- Al a- Cys) -
(Pro) 2-Ly5- Aspf 3- Al a- (Arg) 5- A n- (Arg)4-NH2; (SEQ I D
ACN@:)’ES‘LG;)u -His-D-2-Nal-Arg-2-Nal-Ala- Cys) (Pro):-Lys-Asp-fi-Ala-Tyr-Gly-(Arg)-
gg%’IHGIu H s- D-2- Nal - Ara pAIa Cys)-(Pro)2-Arg-A
LygpAf (/’(r@agl)%h ¢PEQ U(DA)J@)l ONH2; (SEQ | D NO 115)
P
e ) i e D s
Lyé\@\gg?ﬁtln %\rl%)a NS [S—SEQI\IE N(B\rlgl)Tr p- Al a- Cys)-(Pro)2-Arg-A
Ac%cgsigllﬂHFyD-H\Ml Aag-@)Sal- darCysiMRyodk-IH2A sH-BSAQa Dy -(Arg)z-Lys-
(Apg>Glre{Are NHpi (SE@ID-N@IOAY g- | - Nal - Al a- Oys) - (Pr o) 2- Lys
- - Al a: - d,n- 3 v (SEQ | 1 117, 5
Al SR A s S AR oA S SR ARl Rralty
(A%‘}ﬁéﬂ-émﬂbmf-ﬂ@ﬁ%@mo 108y 9) 3-NH2; (SEQ ID NO 117)
-Arg-1-Nal - Al a-Cys)-(Pro)2-Lys

Ac-o@s;»s A His DN Bl AGACHAPNIRLy ¢ SER/DlaN A1)y
Ac- c{“sGIu Hi s-D-2-Nal - Arg-1-Nal - Al a-Cys)-(Pro) 2-Arg

(Argdsol-GAR)aNHA(GERQIB NO:184) (Arg)4 NH2; (SEQ I D NO 118)

sl TR SSEI posgeny e
it e G (4 TN (SEQ 1D RO LY

Ac-A€ps-GhlHis-DAY-Ya6 AGL Bal- M gyg (RE23-L{ SEQ /A NIy A0l - (Brg)e-
Ac-c(Cys-d u-Hi s-D 2- Nal - -Nal - Al a- Cys) - (Pro) 2-Lys
Lys-081g)f-Gh- éAfgya-N@q(S@QrI@)MO 1@0)n (Arg)3-NH2; (SEQ ID
12 .
AR EBor paaraR Aol L Asey oA
(AR@S-%B% Al N (% (4Habsy G n- (Arg) 3-NH2; (SEQ 1D
Ac&qeyé Cy@ffp}, D= HNgi-Br2-B¥2 A ACYs)L (PNob-LH-As Ala(@[y?()é\?rég-z—l%

Asp f3-Ala-Tyr-Ady-(Arg)s- 10 An-(Arg)4
(AND-GREJATg)s-NH; (SEQ ID NO:102)

ACGCR P s oAy Rl SV Rty AoRyA ln{ Ghch ey
(ARG &) Arg):-NH:; (SEQ ID NO:103)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)z2-Lys-Asp-f-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)+-NHz; (SEQ ID NO:106)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-Asp-ff-Ala-Tyr-Gly-Arg-
(Lys)-Gln-(Arg)s-NHz; (SEQ ID NO:107)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-Asp--Ala-Tyr-Gly-Arg-
Lys-GIn-Lys-(Arg)s-NHz; (SEQ ID NO:108)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)z2-Lys-Asp-f-Ala-Tyr-Gly-Arg-
GIn-(Lys)2-(Arg)s-NHz; (SEQ ID NO:109)
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Ac-c(Cys-d u-H s-D-2-Nal - Arg-1-Nal - Al a-Cys) - (Pro) 2-Lys

-Asp f3-Ala-Tyr-Ay-(Arg)6- An-(Arg)3-NH2; (SEQ ID
WOEN0ARIM11L5 PCT/US2008/012490

Ac-c(Cys-A u-Hi s-D-2-Nal - Arg-1-Nal - Al a-Cys)-(Pro)2-Arg
Acﬁ@ﬁséésm_-gﬂl\lg-x}g-&%-%QC?S)EKP('&" ﬂ}é A%—A(a‘sﬁg-ég-Arg-

- S Nrdh-BHR: Wogrdy Nal - Al a- Cys Pro) 2-Lys

(Lﬁﬁég&%w (Sl- E% g) s- (%EWNQ;B NH2; (SEgI %D (I\IO 1?23) d
AcA(:Cyzs( stH@ - z-NgLarngmaﬁgs)z(PNa)h -Lipb-spysA o PrreGly-Argy

) s-d.n- Arg) 3-NH2; (SEQ I D NO: 123)
(Lysg: @(‘Q‘}’@@’\I&Wg @%@&&N gl)z Nal - Al a- Cys) - (Pro) 2- Lys

ar 3
ARl M B e A L A R e Ay
(Lysﬁs(m AhNEAIHGIEND:1 {2 g) 3- NH2;  (SEQ | D NO: 124) 25
s-3d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) - (Pro) 2-Lys
Ac-ce@ps GB}-HII&&D(ZANQ)—Q{@Tnp AlACYPAPRDI2 Ly 6-BEQA- BlaNG rg R3)In-
i_‘z -D-2-Nal - Arg-2-Nal - Al a- Cys)-(Pro) 2-Arg
(A% éSE\QaID(IXPgl)lélG n- (Arg)4-NH2; (SEQ I D NO 125)

i\s;ss‘& AL P D) %W%Ecb%

(A%ﬂ.ﬂ#ﬁ)(srg%apmqu/ 061411 PCT/ US2008/ 012490
C-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys)-(Pro)2-Arg

AcciSps Gl HiaDTYNahyg-TEAV) £6) FrOMLg) Bshife Al B Arg)-
Gm&Aa)c&ﬁzdSEm&N@@Am Ar g- 2- Nal - Al a- Cys) - (Pro) 2- Lys
Ac'\cgﬁiéf gls D- 2/ f\lapA¥g ([A}I; g)la qu a’ré)ArAQ'%sA |7?Ala( %}ErQG )p (Arg)s-
| - Arg- 2- Nal - Al Pro) 2- Ar
P ) 6 & n (A g) 3N, (SEQ 1D
ACN@C)'LQG)u -His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-(Arg)s-Gln-

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) - (Pro) 2-Lys
(Argdshy z,(ﬁEQIWNOdl;S)(Arg)s A n-(Arg)4-NHz; (SEQ ID

AT i BN Are TR R e B AT B 19)25H
(A@@ﬁﬁﬁf(@h@rlﬁ/ﬁo%x) 10 (Arg)5-An-(Arg)4-NH2; (SEQ ID
AchQ‘€§i£ CJ{I.SHE; D-HNai-Br 2-TNal A1AQy s Biiro Ly s Qsp) - AR "ﬁ}ﬂ@l_)yekr,g)a-

p f3-Ala-(Arg)s-An- (Arg)3-NHz; (SEQ I D NO 129
GM&A!:&)%ZGS@Q-EQN@-QMMI Ar g- Bal - Al a- Cys) - (Pr 0)2 Arg- A

B A B SRR B e
GLﬁJ?AFg)Al\fH (QES) B RoM16)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Lys-Asp-fi- Ala-(Arg)s-Gln-
(Arg)s>-NHz; (SEQ ID NO:117)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:117)
Ac-c¢(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Lys- Asp-fi- Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:118)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Arg- Asp-f-Ala-(Arg)s-GIn-
(Arg)«-NH;; (SEQ ID NO:118)
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(Arg)4-NHz; (SEQ I D NG 130)

Ac-c(Cys-AQ u-Hi s-D-2-Nal -Arg-Bal -Al a-Cys)-(Pro)2-Arg-A
wapoobagd4ar (Arg)s-GA n- (Arg) 4-NHz, (SEQ | D NO 1B0)/US2008/012490

Ac- C(Q/s G u-H s-D-2-Nal -Arg -Bal - Al a- Cys) - (Pro)2-Lys-A

SRR B AL 0 | BB A,

23 B n Arg)3-NHz; (SEQ I D NO 131
(A%;:)J ﬁéﬁd/%ga?}(lu llql?)glgz N§:1| g)g Bal - Al(a Cys) - )

Ac{cEyr) Qlu-Flis-BshNahAag-GNa{Aa §)y5)-(Brn)- A H313A MHR:(A (SEGIN-
(A%@:lﬂf’@fﬁé@-mpsuﬁ)\ 2- Nal - Arg-Bal - Al a-Cys) - (Pro) z-Lys-A
Ac%@ﬁ%@&tﬁHT&fb:Z(%ﬂXf-KAé-g)ﬁél-ﬂa!t)[sﬁfIq})f’:LWAsp(-jgs—gs(pa-lTQr-Gly-(Arg)s-
GhA@Afg()aCNH »JSBOHDEND: 20Nl - Arg- Bal - Al a- Cys) - (Pro) 2- Arg- A

S Ala-Tyr-Ady-(Arg)s- A n-(Arg)3-NHz; (SEQ ID
ACN@Z)léBG)u -His- D 2 Nal-Arg-1- Nal-Ala-Cys)-(Pro)z-Arg- Asp -$-Ala-Tyr-Gly-

D- Nal - Ar Bal - Al P 2-L A
o e CER I 10280 a o (A o M (ko 1D

34) 123 9 13, P 0124
A%@e LEHE DV%%@P%QW%‘ e %@H%?O@aﬁfpf?%#w Rhgare-
Gh%ﬁg}ﬁi)\l@{T(ﬁEdﬂD’Nb"fzg) - G n-(Arg)4-NH2; (SEQ 1D
AcA(Cp-Gits HE-D-2-Na - Br£-1 Nid - Aa ¢CyB{ Pra).ah @y A p-Llo) I3 r{Glg- A

sp £ -Al a-Tg/Ir-Gﬁ/-(IArI\?&6 G n-(Arg)3-NH2; (SEQ ID
(Angly @lsfAng)-NH;; (SEQID NO:121)

Acg ch¥s( % ]—%B %\]%1 8’@ g;}%al .lg[a-%y(sgkl’r%alﬂﬁfgq é y o-)I%r érl}g (&rg)a-

G 35NH SEQ ID NO:122
Ac- 2( QI}Ala lec, D- Phe- Arg- Tr p- Cys) - (Doc) 2- Tyr - G

AckyCos- @11( E&s‘vD?Z—NAT -9y g1 M al-AlaATyg)-Bri-2A ref Y1 Ada¥pr136)
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Cys)
(Atga&-ﬁlra(ﬁrﬁﬂwy (ﬁE@lPLN@)lﬁ)Arg GI n- 10 (Arg)4-NH; (SEQ
AR RTENE S DANA 4B N ARSI AP AT AR Rl
Arg)3-NH2; (SEQ I D NG 136
(A%QN@EY@E%S D@Alﬁnglns (D-P%)e Ar g- Tr[(a Q?s) )

Acfc(@i/ﬁGllAHjé B-1Nal-AAg-3) N alNkid; C}(SSHQO)zD\rg\&Iﬂ:ﬁ%la {Arg)s-Gln-
Ac-N e-c(Cys- D- Al a- Hi s- D- Phe- Arg- Tr p- Cys)

(Af%)aﬂNéIzcﬂsﬁqm}EPsu@) n- (Arg)3-NH2; (SEQ I D NO 138)

A SR Db R AP R O RS -fA ) Gin-

(Arg)s-NHz; (SEQ ID NO:124)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).- Arg-Asp-f5-Ala-(Arg)s-Gln-
(Arg)s>-NH;; (SEQ ID NO:124)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)z-Lys-Asp-f3- Ala-(Arg)s-Gln-
(Arg)s+-NHz; (SEQ ID NO:125)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)+-NHz; (SEQ ID NO:125)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:126)
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Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Cys)
f-Ala-Tyr-dy-(Arg)s-An-(Arg)3-NH2; 20 (SEQ ID

WOEN0988iH1AC- Nl e- c( Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- ByB1S2008/012490
f-Al a- GIy(Arg)s G n-(Arg)4-NH2; (SEQ I D NO 140)

Ac%gc% é]l%_ PNA&A?&SS gq?_&ﬁ?%)é; %, é? pA%%% J‘KéAlRIHéIr-GléEQ
AIE& ﬂ?e@gr fﬁlz}(illig I[|3||I\Isoll}2|63)he Ar g- Tr p- Cys)

AdC(@Yaerﬁ@yZ Pl Ag-2-Nar AP yG)-{RrofAyg) ASpNpizsla THEGIY-DATg)s
NO. 142 Nl e-c Al a- Hi s- D- Phe- Arg- Tr p- Cys)
Glp-gArg)y! (5{5@;1&)‘&& PArg) 2-An- (Arg)3-NH2: (SEQ ID

ACW% sl 216 AR ks BBl AL A dn Qs iy
(A};gf)z %Nm(g@ggbmqm) PCT/ US2008/ 012490
NIecQ/sDAIaHlsDPheArgTrp Cys) f-Ala-

Acgwﬁﬁl? Q;llLifISS—PA?DQJ):IPA%ﬁ Ndéffgl)ﬁgiyAer%?)Z(ISS@*ﬂmﬂBﬂy (Arg)s-
Glﬁﬁr@b&*&%@@?ﬁé@% n- (A?g) 3gr\|H|r2Io q(/?EQ | D NO 144)
A BB BN A B s R O AR P e e o

(A%% -&AD) A )4-NHz (SEQ ID NO:128)
Nl e-c C,ys D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-

ARGy (OJ 1> DI B Ak Bal- () 9-(RH: L SR YDA MIALgB -
D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys)
(Af93 NP& ‘(S%«%‘)DSN@W Arg)3-NH2; (SEQ ID 10 NO 148)

Ac Cx\? %'héﬁ-l%/ ? I\SAH %{FIB% Rlap?%és)ﬁtgo) K(%—%ﬁi]ﬁAkﬂq&%Gln-

(AP%-NH% @@’@Mz@ Hi s- D- Phe- Arg- Tr p- Cys
yr- GIy(Arg)s A@n-(Arg)3-NH2;  (SEQ I D NO 147)
Aci&Cys-Glu- Hls D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)z- Lys—Asp -f3-Ala-(Arg)s-Gln-

Ac-N D-Al a- Hi s- D-Phe-Arg-T f3-Ala)2- (A
<Afg§,§u%«% BORLYSNED: (SEQ 1D NG 14p) )

A ROl 1 By R P Rl

(A,Ags) NEE; %/@IQOAQ jyH s- D-Phe- A
rg-Trp- g/s -(f3-Ala)2-Tyr-Ay-(Arg)s-d n-(Arg) 3- 20
ARy s-GEERIS-D-NNal-49y-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-(Arg)s-Gln-

(Aﬁé;-gﬁg&%l@g(ﬁé’%bw % D- Phe- Ar g- Tr p- Cys) - Doc- (Arg)s-G
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):- Arg-Asp-f-Ala-(Arg)e-Gln-
(Arg)s>-NHz; (SEQ ID NO:131)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Gly-(Arg)s-Gin-
(Arg)s-NHz; (SEQ ID NO:132)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-fi-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:133)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)z2-Arg-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:133)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)+-NHz; (SEQ ID NO:134)
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NO 151)

Ac-N e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) -Doc-d y- (Arg
WO 200G064(Ar g) 3- NH2; (SEQ 1D NO 150) 25 PCT/US2008/012490

Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-Qd y-

AcfER I AR AR ﬁ%ﬁ%@m@?}%&? Are- tlsy S
Gﬁ(ﬂﬁj z%l/sﬁ NOLRER |D NGO 151)
Ac- N'e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - (Doc) 2-d y- (

AcA(QYSGE-Hd-Br 23Nal- Nirg-Bal- 30-C SEQPHID-NG- 250 Y5- A RETWAG ly-(Arg)s-
2009/ 061411 PCT/ US2008/ 012490
Gle¢Arg)eNELGPEQIDANG:135Y - D- Phe- Ar g- Tr p- COys) - (Doc) 2- Tyr - G

Ac &XchAéﬂ% %GD'EDRQ %)r& '\T%apgﬁzﬂo')z‘?;\ggaléi? Ala-Tyr-Gly-(Arg)e-

Ghﬁ(ﬂ@ (\p{é{zg(gg Of8) 4- NH2; (SEQ ID NO 154) 5
e-c( Al a- H s- D- Phe- Ar g- Tr p- Cys)

ActNRIECAE- D—Al&FI@bs@@hﬂ—ﬁ(ngF@rP@Woc)( BEQGIDANS(ERH Arg)z-Gln-
Ac-N e-c & Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys)
(Arg)aNFLTPEQARNONSBE) s- G n- (Arg) 4-NH2;  (SEQ | D NO 153)

A N'@%b%g‘f‘}ﬁk@iﬁe R G PR A 9 M
(A%} %/@ 33y Hi s- D- Phe- Arg- Trp- Cys) - (f3-Al a) 2- G
g)s (Ar Q) 4-NH2;  (SEQ I D NO 155)

Acﬁ@kM(éyﬁmﬁ-lﬂhﬂDa’hﬂﬁggﬁk@yww @ysAref (L3s)N A)D-Tin-
_ NH2; (SEQ'ID NO 155) 15
(AlgiaN%é @?a@ IISBOP] ) H| s D Phe- Ar g- Tr p- Cys) - Doc- (Arg) s- G

Aciet % B s Ty AT T A s ey Gl B SGEQ D

N@?Bfﬁ' n-(Arg)4-NH2; (SEQ | D NO 156)
Ac- Nl e-c(Cys- DAIa H s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-
A Rled) Sy $DRA [ ) B-PNEeRA rg- PP -CysER AR G- (Bg)-Gln-(Arg)s-NH;
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) 2- (Ar Q)
(sgg@mmgm NH2; (SEQ | D NO 157)

AN b B A Sl o RN B Rk
(SEQ ID NO:138)

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f- Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:139)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)--Ala-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:140)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-(Arg)z2-Lys-(Arg)>-Gln-
(Arg):-NHz; (SEQ ID NO:141)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-Arg-Lys-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:142)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Gly-(Arg):-Lys-(Arg).-Gln-
(Arg)s>-NHz; (SEQ ID NO:141)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-fi-Ala-Gly-Arg-Lys-(Arg)s-GIn-(Arg)s-
NH:; (SEQ ID NO:142)

-24 -



10

15

20

25

30

25

Ac-N e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - (Doc) 2- Tyr-G
wo 200086¢)5- G n- (Arg) 4-NH2;  (SEQ I D NO 158) PCT/US2008/012490

Ac- Nl e-c(Cys- H s- D Phe- Arg- Tr p- Gaba- Cy

Ac Ag[o‘l’\i?(e‘yél PC@ ylﬂ]‘s% @%&_g& é%%é@z (ﬁgé %F(g (Arg%h]igg)rg)a-

N}f123 N@)@%G n-(Arg)3-NH2; (SEQ ID 30 NO 160) -26
WD 2009/ 0614 PCT/ US2008/ 012490

AcAﬂleM(éyS:DASh—HﬁsSD-ﬂ)hPhﬁagN -y AN R-Anpslys-(Arg)s-Gln-(Arg)s-NHz;
-Ala-Tyr-Ay-(Arg)s-d n-(Arg) 3- NH2; (SEQIDNQlGl)
(SEQHRHI\‘Q& #Asp- Hi s- D- Phe- Arg- Trp- Al a- Lys)

ARG PR BRI ﬁrﬁﬁ%rsﬁ 5 é-? Pyr-&lo ARy Gine

(at )AN"HTC%%?D/N@M@ )s- G n- (Arg) 3- NH2 (SEQ 1D NO 164)
| e-c( H s- D- Phe- Arg- Tr p- Lys)

ACENRAE G - A PrIGeD Bhe- Ay T D oct BEGArgNBy3BBArg)-Gln-
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Lys)

(Arg=-Nbl: € N@hlb [Arg)3-NH2; (SEQ ID 10 NO 163)

AcAtﬁu, 93(§y@5AﬁEA5§55 Ph? %%é%g%@('f\gags’-'cﬁ'n?(%?g)liqﬂﬁs%b D

N?\%éée C(Asp-Hi s-D- Phe-Arg-Trp-Lys)-(f3-Ala)2-dy-(Arg
-@n-(Arg)3-NH2; (SEQ ID NO 165) 15

Amm(ey§m§mﬂi§9wm@m’ GYML&&)GM(&YQ\PQIE'(W)@)\H"EG
NH2: (SEQ ID NG 165)
(SBQI Il\é(géémsp Hi s- D- Phe- Arg- Trp-Lys) - Doc-Tyr-A y- (Arg)s

A G B D B e g i oy DS aly B G Arey N

(Sgé%g,}éq%p (SEQ ID 20 NO 166)

N e-c H s- D- Phe- Arg- Tr p- Lys) - Doc- (Arg) 5-d n- (Ar
AGNE- e s-DE SEQHISID-PNS: A8 rp-Cys)-(8-Ala)-( Arg)s-Gln-(Arg)s-NHz; (SEQ
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Trp-Lys) - (Doc) 2-Tyr-G y- (Ar

IDQ\)T@J@)n (Arg)3 NH2 (SEQ ID NO 167) 25

Acé% (g@r@%oi 1s l'() Phe %ngl%‘ﬁk yAslg)z-E?o?A )GIG¥1 &f‘r gg)I%Hz
S 1 les DPhe Arg- Trp-Lys)-(Doc)2-(Arg)s-d n-
(SEQ ID
Ac- Nle c(Cys -D- Ala-Hls D-Phe-Arg-Trp-Cys)-(f8-Ala)-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NH_; (SEQ ID NO:149)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:151)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:150)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:150)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:151)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:152)
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NO 168) Ac-N e-c(Asp-Hi s-D Phe-Arg-Trp-Lys)
f-Ala-Tyr-dy-(Arg)s-An-(Arg)4-NH2; (SEQ 30 ID

WOEN0YBRIM1E 27 WO 2009/ 061411 PCT/ U82008/ 012490 PCT/US2008/012490
Ac Nl e-c(Asp-Hi s-D-Phe-Arg-Trp

Ac A\I IA‘I[\??CQ 1}5 éfo‘rl}%?sﬁj g!‘lﬁ) A(rAr ﬁgﬁ%NE%Eoé)S%g be (“‘%‘)sléﬁ'n) (Arg)3 -NH:;

(SEG AN g)s A@n-(Arg)4-NH; (SEQID NO 169) 5
Ac- Nl e-c(Asp-Hi s-D Phe- Arg-Trp-Lys)-(f3-Ala)2-Tyr-d y-

Ac(¥leg) €y DA laAlig) A-PRefZ rg- Tr BECY ) P- Aax (AFE)-Gln-(Arg)+-NHz; (SEQ ID
Ac-Nl e-c(Asp- Hi s-D Phe-Arg-Trp-Lys)-(f3-Ala)2-dy-(Arg
N%S"@ln (Arg)4-NH2; (SEQ ID NO 171)

Ac%le c’&?és ﬁﬁg—[lsﬁ%gb I}Bg%g M f%&s)Glglf(irg’Sls-@ln (A’rl_\gr)gﬁ-[z

S ﬂb“l\ﬁj@$ p- Hi s- D- Phe- Arg- Trp-Lys)-Doc-Tyr-A@y-(Arg)s
n- (Arg)4 NH2; (SEQ ID NO 173)

AcAUIeN(€y© DAS - HlistD-DhBfere Arg-Cysh LAl FyDadly Gye -Gl & rei-NH:;
E—éAr 4-NH2; (SEQ ID NO 172) 15
(SEQIIRNQ3FAs p- Hi s- D- Phe- Ar g- Tr p- Lys) - Doc- (Arg) 5-G n- (Ar
AT PhER TSP g G gty SInreYEp A5
IDHNGS:163)N- (Arg) 4-NH2; (SEQ 1D NO 173)
Ac- Nl e-c(Asp-Hi s- DPhe Arg-Trp-Lys)-(Doc)2-Ay-(Arg)s-

AN le-((BygP4ANHR s- -8R A rig- TrpaCNP(3-A49)2-Gly-(Arg)s-GIn-(Arg)s-NHo;
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Lys) - (Doc) 2- (Arg) s- d n-

(SEQIZNOQPE; (SEQ ID NO 174)

ACﬁ%‘%ﬂ@Yﬁfﬁ%ﬂg}ls by e Tl e B g R gy

Nﬁﬁ(% 5{5 -Hi s-D- Phe-Arg-Trp f-Al a-Lys)
3-Aa-(Arg)s-An-(Arg)3-NH2; (SEQ ID NO 176)
Aoam}eNl(éyc DOXB- s PhelrergATig-dys)- DA AGy s )GIn-(Arg)s-NHz; (SEQ ID
f3-Ala-Tyr-dy-(Arg)s- GIn(Arg)3 NH2 (SEQ I D NO 177)
NCAéSZ\)n e-c(Cys-Hi s-D-Phe-Arg-Trp

Cys)
AdNEZE ADIA BT e R Te% ysS %E? élty) (A3 P A8)).NH:; (SEQ
ID NO:156) ‘
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)«-NHz;
(SEQ ID NO:156)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:157)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)-Gly-(Arg)s-GIn-(Arg)s-NHoz;
(SEQ ID NO:158)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc):-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:158)
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f3-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:159)
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:160)
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-28 WD 2009/ 061411 PCT/ US2008/ 012490
D- Phe-c(Cys-Hi s-D-Phe-Arg-Trp f3-Al a-D Cys)-Thr

WO 208b@a6Thyr - G y- (Arg)s-GA . n- (Arg) 3- NH2; (SEQ | BLMISD09)12490
D- Phe-c(Cys-Hi s-D-Phe-Arg-Trp f3-Al a-D Cys)-Thr

Ad Qf‘,@\é%% Iﬁale A&Aﬁﬁ) iArNt'Zs? 5 KEpEﬁy c@é’) RV Arg)-NH;;

(SEQ  &dYénd y- (Arg)s-d n- (Arg)3 NH2;  (SEQ I'D NG 181)
Ac- Nl e- c( Cys-Hi s- D- Phe- Ar g- Tr p- Apn- Cys)

AcfISleAl Aspt-Hig PsPiE- Arg-Arg ABa- Nk : 8- ABHQArg3-GINQAT R INH:; (SEQ ID
Ac- Cha- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)
N@:1R)a- Tyr-d y- (Arg)s-A n- (Arg)3-NH2; 10 (SEQ ID

AcpSte(Ebn 45 i A R oo 1 e el e e

ID/N‘ONS -C(Asp-His- DPhe Ar g- Tr p- Gaba- Lys)
f- Ala Tyr-Ady-(Arg)s-An-(Arg)3-NH2; (SEQ I D NG 183)

AcISleACAN-Blic DARIp- K s TEp-Phe-AA - ThptAGapaClny@)rg)-NHz; (SEQ ID
f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ ID I\I0185)
NQW@63hg- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

Ac@ed@sxa%kg% A RO Al Qﬁgﬁm@% P50

ch)léga (Arg)s-d n-(Arg)3-NH2; (SEQ ID 20 NO 185)
Ac- hCha C(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)

AENR@A Ty HiSDyPeAed-TriELps)((ArAjh B-TyNidly-(A BHRGID(AG) AR 6};
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)
(SEQIANO:A#)g) s- A n- (Arg) 3-NH2; (SEQ 1D NO. 188) 25

Ac%@@m?ﬁ% ¥ Phg}'S)mﬁ@ Egg%??@@rigfg)%ﬁ ZeE D

Nd\ Cha- c( Asp- HIS DPhe Arg- Trp- Gaba- Lys)-(f3-Ala)2-(A
-A@n-(Arg) 3-NH2; (SEQ IDN0188)

Aoqmen@a (i ADpPId-rPTRMEy Ar(g-ﬁlap-(ﬁag)a@;y(s,;\rgtmmﬂw(sw P
(Arg)s- n. (Arg)3-NH2; 30 (SEQ ID NO 189) -29 WO
NQ0E/ 061411 PCT/ US2008/ 012490

ACF Ee?ci?%-%{i%l?ﬁ%—é%Tph ys) Igoc-ni"y -8? &\rg}l (?;lhl-:%ggé)(a-% qu ?S_E% ID
NO:166)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:166)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:168)
Ac-Nle-c(Asp-His-D-Pile-Arg-Trp-Lys)-(Doc)z-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:167)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc):-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:167)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:168)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:170)
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NO 190)

Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (Doc) 2- Tyr-G
WO 90000613)65- A n- (Arg) 3- NH2; (SEQ I D NG 189) 5 PCT/US2008/012490

Ac- hCha- c( Asp- HIS D- Phe- Ar g- Tr p- Gaba Lys) - (Doc) 2- (ArgQ)

Aci\(l:lehc&%ﬁ-i?g E") %%ﬁ?ldy%@ M(% % éaAbrg)s-Gln (Arg)s-NHz; (SEQ ID

NO:BsoN a- Tyr - GIy (Arg)s dn- (Arg)4 NH2; (SEQID NO 191)
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

AcfISleAl Aspt-MigPsPHE- Arg-Arg ) vs) MR a- (ASER Gl Alr§)« NDH2; (IFX) ID
Ac- hCha- c( Asp- H s- D- Phe- Arg- Tr p- Gaba- Lys) - (f 3- Al a) 2- Ty
NCPl@)y (Arg)s-dn- (Arg)4 NH2; (SEQ I D NO 191)

Ac-r M e-c Iﬁ%%ﬁgl; - ()g [/%a)%ﬁaggx I('%g)s-&ﬁr? (lérlg?) I%HQA

(S N1 g Asp- Hi s- DPhe Arg Tr p- Gaba- Lys) - Doc- Tyr-Qd y-
g) s- Gln (Arg)4-NH2; (SEQ I D NO 193)

AC"NEWW EiABpPHd- Ar g BBy (3-Ala p-CBadiArd)y S)n-Dbigg) ¢ RHY) (SEQ ID
Arg) 4-NH2; (SEQ I D~ NO 194)

NQ\U' Cha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (Doc) 2- Tyr- G

Acpfiet R Bbroty %méy%%a)é@a'-@% NS,

N@,lﬁl n- (Arg) 4- NH2 (SEQ 1D NO 194)
B> Chg- c( Asp- H| s- D- Phe- Ar g-Tr p- Gaba- Lys)

AcfNlétcaAﬁ'pLHIGWPI(eM@-?fIGLﬁs)(W@Tﬁ-GWrgIs-SEQ(IABgWHﬁ BEQID
25 Ac-D- Chg- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)
N@1a- (Arg)s-d n- (Arg)3 NH2; (SEQ |D NO 196)

AR PLAPEAL R Dibhe; Srge Tep ﬁﬁg%-é%ée& D P

Nd\‘f7 Phe- c( Asp- Hi s- DPhe Arg- Tr p- Gaba- L
a-(Arg)s-An-(Arg)3-NH2; (SEQ ID 30 NG 198) -30
Ac\dﬁe?c@&%-@ﬁs’l:ﬂ)lﬂhé’ﬁg U&ZQQQIIDHQ@&@)s -Gln-(Arg)+-NHz; (SEQ ID
Ac- Nl e- c(Cys-Hi s- D Phe- Ar g- D- Tr p- Apn- Cys)
NG:IR)a- Tyr-A y- (Arg) s-d n- (Arg)3 NH2; (SEQ I D NO 199)

Al & R Perhe Ary g OREBOH gs%‘?ﬁ@%%&ﬁrg» NH; (SEQ
ID NO:173)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc):-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:174)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc):-(Arg)s-GIn-(Arg)s-NH; (SEQ ID
NO:174)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-f-Ala-Lys)-f5-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHoz;
(SEQ ID NO:175)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-f-Ala-Lys)-f-Ala-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:176)
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:177)
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:178)
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5 Ac- N e-c(Cys-Hi s- D Phe- Ar g- D- Tr p- Ahx- Cys)

f-Ala-Tyr-dy-(Arg)s-Gn-(Arg)3-NH2; (SEQ I D NO 199)
wWQ\eoobloerde( Cys- Hi s- D- Phe- Ar g- D- Tr p- Ahx- Cys) PCT/US2008/012490

f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ 1D NO 200)

o S SRR BT 1 g

@@W&@Ng@ c(Cys-Hi s-D Phe-Arg-D- Trp f3-Al a-Cys)
f3 Al a- (Arg)s-dAn-(Arg)3-NH2; (SEQ I D NGO 202)
D- lalme-MICgsdileﬁsPﬁk Alrg-Tkp;ﬁ @aFEPréIyN Ghitp Pl PenIg)s-Gln-(Arg)s-NHz;
r-dy-(Arg)s-An-(Arg)3-NH2; (SEQ I D NO 203)
(SE@)IQBCN?(@-)C(WS D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen)

Ac A\Iﬁ'@c@ ){[&(/6’ I%)_e A‘ﬁ“? fﬁpgﬁgggﬁrswﬂﬁala ﬂ(y?‘:ﬁ& rgg Q'OG%Q?Arg)a NH:;

(sgqﬁbm;fg s-Ad n- (Arg) 3- NH2; (SEQID NQ 205)

-Nl e- c(%ys D- Al a- H s- D- Phe- Arg- Tr p- Pen) - (f 3- Al a) 2- Ty
ACFNGCYQYW*@F)@ RblenA (gAT - 8 pn ALy NP2 1a{( SEL)- - QONYH:; (SEQ ID
Ac- Nl e-c(Cys-D Al a-H s-D Phe-Arg-Trp-Pen)-(f3-Ala)2-Gg

NQ:182r g) s- G n- (Arg)3 NH2; (SEQ I D NO 204)

Aﬁj (%SH (!%%r% F@ '#lrF %Prtlyéf‘k% %g@; %gg)(Aggf)s?’ Gﬁl @it%ﬁ(IQHz

(Sgﬁgrlﬁllqug Fyys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - Doc- Tyr - G y-
g)s-A@n-(Arg)3-NH2; (SEQ I D NO 207)

AcAEhd\lﬂ(arsp{I-ﬁny Ph\ag Hir p-bRHas S T4 A De 6)n- Do) N (B8EQ D
(35\ @ n-(Arg)3-NH2; (SEQ 1D NO 206)
&8N e-c(Cys-D Al a- HIS D- Phe- Arg-Trp Pen) Doc- (Arg)s-G

RO A AT RN RN i

Do T d Ar Gl A 3- NHz:
(SECgEQIDE%g))Zg)?)C) z-Tyr-Ay-(Arg) s-GIn-(Arg)

AcASleN(asie-Hiy B-Phe\hag-Hirs Gab iy s)A6-gd ak (rgeGin-(ADgR)NHEI(SEQ 1D
Arg s-A@n-(Arg)3-NHz; (SEQ ID NG 208) 5
NG&SN e- c(Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - ( Doc) 2- (Ar g)

AP D o R Py AN AT A ey G- (ArgNH:
(SEGTNO.184)- G y- (Arg) s- G n- (Arg) 3-
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:185)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f5-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:186)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:188)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(#-Ala).-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHoz; (SEQ ID NO:187)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(8-Ala):-(Arg)s-GIn-(Arg)s-NH:; (SEQ
ID NO:188)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:189)
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NHz; (SEQ I D NG 209) D Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp
f-Ala-D-Cys)-13-Ala-(Arg)s-A n-(Arg)3-NHz; 10 (SEQ ID
WO02WQKH1D- Phe-c(Cys-Hi s-D- (Et) Tyr- Arg-Trp f - APGFDS109&012490

f-Ala-dy-(Arg)s-An-(Arg)3-NHz; (SEQ I D NO 209)

he- - Hi Arg-.T. f 3= .
R R e S R i T ek
Nd1de- c(Cys-His-D-(Et) Tyr-Arg-Trp
f-Ala-D-Cys)-(l-Ala)2-Tyr-dy-(Arg)s-A n- (Arg) 3- NHz;
Ac(iSHQR-4(BspiBlig-IRPhOAPEE T p{(@ps-Liis (I LT YyriGly-(Arg)sTElp-(Arg)s-
f3-Al a-D- g-(fS-AI a)2-(Arg)s-Adn-(Arg)3-NHz; (SEQ
NI‘PD@Q@Q?% Phe-c(Cys-Hi s-D (Et) Tyr-Arg-Trp f3

AR Bl AT B eI AR o
IDNOAY@®- D- Cys) - (f3-Al a) 2- (Arg)s-A n-(Arg)4-NHz;  (SEQ
I D NO'267) D Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp

AcfIBEhA-d ABp BYis D Boe ATgTr (HGabaAryg)-S-AGh-Ty (-Qlg) Brg) NEn-(A1§EQ
D NO 214) 25 D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
NHL; (GEQ I N6X39Mhoc- (Arg) s-A n- (Arg) 3-NHz; (SEQ I D

21 D~ Phes S- Hi s- t ) TY¥ A g- Tr
A AP e R b il D KA et R Ay e (G0
DN»334) D Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp
f3-Ala-D-Cys)-Doc-(Arg)s-An-(Arg)4-NHz; (SEQ 30 ID
AN IREA A sp32isNEPROBI ¢ 06 p-41aba RGE)-(SSR BOST R AAQKIAA rg)s-Gln-(Arg)a-
D- Phe-c S-H s-D- (Et) Tyr-Arg-Trp
NH3 (KL i$JD (Doc) 2- Tyr-A y- (Arg) s- A n- (Arg) 3- NHz;

I 2 D-,Phe: c s-H s- tIALVL - I
AT RSP B by 8 e R A & e s s
DN»3dH) 5 D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp
f3-Ala-D-Cys)-(Doc)2-Gy-(Arg)s-A@n-(Arg) 3- NH2; (SEQ
AcHHTING (AP IHiPTRRBe-ArgVS piGaba by EDpd Iy r-81gH Atg)s-GIn-(Arg)s-NHy;
f-Al a-D%s)-(Doc) 2-(Arg)s-An-(Arg)4-NHz; (SEQ ID
(SBID NQ:198)Phe- ¢ ( Cys- Hi s-D- (Et) Tyr- hArg- Trp

Acgli(;lg-%}%%i‘;’%%é r-rx%g’ﬂ%';%%fﬂyg-%bﬁ-f%9,2)?-&;9.-?,&@}491\11{2; (SEQ ID
NO:194)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:193)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:194)

Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f- Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:195)

Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f- Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:196)
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:197)
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:198)
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D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp f-Al a-D Cys)-Thr

f3-Ala-(Arg)s-Gn-(Arg)3- NHz; (SEQ I D NO 219)
w@beea{Cys- Hi s-D- (Et) Tyr-hArg-Trp PCT/US2008/012490

f3-Ala-D-Cys)-Thr-(f3-Ala)2-Tyr-G@y-(Arg)s-G n-

Ac%]ﬁrﬁ%ié%s Ts- D@E%g(qgh?ﬁz pSrz] glyg _le_Ala Tyr-Gly-(Arg)s-Gln-(Arg)s-

Nﬁg@ﬁ@%@ﬁyﬁi% hr-(f3-Ala)2-(Arg)s-dn-(Arg)3- NHz;

(SEQ I D NG 219) D- Phe-c(Cys-Hi s-D(Et)Tyr-hArg-Trp

ActiSle Al Gy SFIGyB)PRERA rgED €Erpyk prilCy s /AR 6A 1) AGIn- (K rg )saNNEZ SEQ
§\§)E§@|D N0221) D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp

ID - Thr-Doc- (Arg)s-A n- (Arg)3-NHz; 20 (SEQ

s B L B R BN B i

(SHAMOND:Ndg; (SEQ I D NO 221)
D- Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp f3-Al a-D Cys)-Thr

ActiSleAl( Gy sFiis- O Bhef AregDsTrih Alax-Cis)g)- AladNirrg )L GIRQArE):NOH2 258Q
25 D-Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp
IDNOAPQ- D- Oys) - Thr f3-Al a-( Arg)s G n-(Arg)4- NHz; (SEQ

SR BT ISP G oo

N}ﬁfg 1I$EQ 1 D NG 222)
he- c(C,ys HIS D-(Et) Tyr-hArg-Trp

ActSleAl(@y HBYBD) PhERA rg- DSFrpl /B Br-C ) ¢ AlaQATg|sABIn) (A g BONHIHESEQ
&)[EQ I D NO 223) -33 WD 2009/061411 PCT/ US2008/ 012490
ID DIPRE2)c ( Cys- Hi s-D- (Et) Tyr-hArg-Trp

At B R R BR A ey e £ f%%sféf)%ﬁg L R

s)-Thr-Doc-(Arg)s-A@n-(Arg)4-NHz; (SEQ ID
(SECI% 22§2®DPhe c(Cys-Hi s-D (Et) Tyr-hArg- Trp

AcENILRE - Dy A Ja-HBD-PRe &) rg-Trpr Penl-B-A LAv@ly S AGE)8-GIn-(Arg)s-NHz;
(Arg)4-NHz; (SEQ | D NO 224)
(SHQﬁRéJQe@s Hi s-D- (Et) Tyr-hArg-Trp

A B R A R R et st e

. a-D-Cys)-Thr f-Ala-Tyr-d Arg)s-dn- 10
Ncéir&%)?, N(I—J}lz )(SEQID I\IOZ%?) y (Ar9)

INR 151‘21'—'1"1% EAr f-T-at Gihh(Arg)
AR Ty Y A Gy G A a0 TD o 58

NHD; (31562 HY 8g320M4)s- D- (Et ) Tyr- hArg-Bi p f- Al a- D- Cys) - Thr
Ac‘fﬁfeﬁ'(é;ééf LS ke Argsl‘rp -Pen)-(§-Ala)z-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:204)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(5-Ala)-(Arg)s-Gln-(Arg)s-NHa; (SEQ
ID NO:205)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:207)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:206)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:206)
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NHz; (SEQ ID NO 228) 15
D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Bi p

W@20®|9/&61D1QS) Thr-(f3-Ala)2-Tyr-d y- (Arg) s- G nPCT/US2008/012490
Arg)3 NH2; (SEQ I D NO 227)

AcNIlGy zcégp? Wﬁtpﬁ\gﬁ? gﬁ%p?ﬁn 1550 B Tyr RIAEISGln: (Argje s
(g e D- Phe-c(Cys- Hi s- D(Et)Tyr hArg Bi p

f3-Al a-D- Cys)-Thr-Doc-Tyr-dy-(Arg)s-A@n- 20
Ac{Mleg) Gy NPRA la{ISE@-Pbe- Mg 22 P)Pen)-(Doc)-Gly-(Arg)s-Gln-(Arg)s-NHz;
DPheq}& s-H s-D-(Et) Tyr- hArg Bi p
(SEQ 1 Q% - Thr- Doc-Tyr- A y- (Arg)s- G n- . (Arg) 4- NHz;

E h

AGNRRIC: @%%%% et %@%’e@ P REESRE R srom
NC’)\@ 32) 25 D-Phe-c(Cys-H s-D-(Et) Tyr-hArg-Bip

f3-Al a-D-Cys)-Thr-(Doc) z-Tyr-d y-(Arg)s-d n-
D-Phe-gCys-Mtg-D-(ESHQri ADgNopBAJa-D-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-

D- Phe-c(Cys- H s-D- (Et) Tyr-hArg-Bip

% hr-(Doc)2-(Arg)s-d n-(Arg)3- NHz; (SEQ
NHz (§EQ 1D B330r
D'A*&%'%?é?%f‘&)s@ﬂmréﬁfﬁ 1P RO ARy (AN

(sé%né\l\ﬁ)ﬂg-Gy-(Arg)s dn- (Ar 9)3 30 NH2; (SEQ ID
1233) - 34 WO 2009/ 061411 PCT/ US2008/ 012490

D-%N@sﬁl%(@Wr%ﬂgbﬁp%RMDﬂm -Brpla&hly-(Byg)-Gln-(Arg)s-NHz;
f3-Ala-(Arg)s-d n-(Arg) 3- NH2; (SEQIDI\IO234)
(SEQ B2 N Hi s- D- Phe- Ar g- Tr p- Ap

DB S DDA R %’%&%@@8 o AeRe:

(sélgné\'r\ﬁ)fzﬂg)s A n-(Arg)3-NH2; (SEQ I'D NO 236)
e- c(Cys-Hi s- D Phe- Arg- Tr p- Apn Cys) - (f 3-Ala) 2- Tyr-Gly

P R B o
(AN GFR IR BOYBES | B 116 o 25t )2 (Ar9)
o-Ph&e S8 - fitrasre el ik @@%@A@%gﬁrgwﬁwm
S N S ey a e, (seo 1D NG 238) 15

D- N(\@C(C(y%s-lﬁ PR RHRRA g T DEDy IS IAE aw,al)ga; Tr-(ATRY:-

Arg)s-d n- (Arg)4- NH2: ~ (SEQ I'D NO: 23
NH; (SEQ ID NO:213)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-f-Ala-D-Cys)-(f8-Ala)-(Arg)s-GIn-(Arg)+-NHz;
(SEQ ID NO:267)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-f-Ala-D-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:214)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:216)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-Doc-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQID NO:214)

D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f- Ala-D-Cys)-Doc-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:217)
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Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Apn-Cys) - (f3-Al a) 2- (Arg) s-
A n-(Arg)4-NH2; (SEQ ID NO 238)

WOL@90613ys- Hi s- D- Phe- Ar g- Tr p- Apn- Cys) - Doc- Tyr - EUH/U$ 28081012490
s-@n-(Arg)3-NH2; (SEQ 20 I D NGO 239)

D %sﬁg(?:&%;ﬁg-ﬂé@ﬁyg-*mﬁgrgzggxﬁtﬁ@yﬂé%5)9?&5-&f§-9&&35%&:&ﬁg)3-

NHY YNNG P %) D- Phe- Ar g- Tr p- Apn- Cys) - (Doc) 2- Tyr- A y- (A
rg)s-An-(Arg)3-NH2;  (SEQ I D NO 239) 25
D-Rheee(€y&yis- H -EtTyPHegArg-frA - Bty sByBe)-Gog) 26 Ay g 5-NdHn

(SEQ I D NO 240)
(Sﬁﬁﬁpg{%%é )H s- D- Phe- Ar g- Tr p- Apn- Cys) - Doc- Tyr-d y- (ArQ)

5%59#@!@_%5 %‘PB j#Rla’\go(%ysgDs)c)bg -8 SIndAreR

_NH29 SEQNIENG:BER | D 30 NO 242) -35 WO 2009/ 061411

/ US2008/ 012490 N e-c(Cys-Hi

D- Bh@e(ﬂye-ms@—ﬂﬁt}i:ymg@wﬁexBOB)%‘ST&DOCE-K/A@*@?E(-@(%)?NW:
}%&4 NH2 SEQ I D NG 241)
S H s- DPhe Arg Tr p- Apn- Cys) - (Doc) 2- (Arg)s-Adn

D-Bid f\ﬁ%é/‘ 1%'@8 (B Rriae PR 2AR) Rr%gy_s)r;rgg &Al-Tyr-Gly-(Arg)-Gn-

(A%‘)ﬁi\l zT(}SE Uylg) S- GI n-(Arg)3-NH2; (SEQ | D NO 243)
s- D Leu- Hi s- D- Phe- Ar g- Tr p- Cys)

D- Pheﬁt(@@“@ﬁ‘é(@%%fﬁ)ﬁp%ma DSER)-Tbr-MJaZ Adg)s-Gln-(Arg)s-
Ac-N e-c s-D-Leu- Hi s-D-Phe-Arg-Trp-Cys)-(f3-Ala)2-Ty
NHL@E;Q@\@@%; n- (Arg)3- 10 NH2; (SEQ I D NO 243)

D- ; gei g'\&%s%fﬁ E}%Nﬁré\HrgslgEJ Rra[ﬁr'\(l% ijﬁf @/ila)z( fl")gr éil'y egrgSSACh'\-

(ARG o RokAd HIS D- Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-
%ng)s A n- (Arg) 3- (SEQ I D NG 245) 15

D-Plge- M@/sdﬂhé%ts(@MWSF@JPAB-W@SWMWA)&)%@%@ly\)(s\rr@B-
| n- Arﬂ%S NH2; (SEQ I'D NGO 246)
N ( NE2LD- Leu- Hi s- D Phe- Ar g- Tr p- Oys) - (Doc) 2- Tyr - G

B e T o s e e e PR e
(ARDENEL( BEQ B NZi21{ SEQ
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp--Ala-D-Cys)-Thr-Doc-(Arg)s-GIn-(Arg)s-NH:;
(SEQ ID NO:220)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f-Ala-D-Cys)-Thr-(Doc):-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:221)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-fi-Ala-D-Cys)-Thr-f-Ala-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:222)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f3-Ala-D-Cys)-Thr-fi-Ala-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:223)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-£-Ala-D-Cys)-Thr-(-Ala)2-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:222)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f-Ala-D-Cys)-Thr-(f-Ala)z-(Arg)s-Gln-(Arg):-
NH:; (SEQ ID NO:223)
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20 I D NO 246)

Ac- N e-c(Cys- D Leu- Hi s- D- Phe- Arg- Tr p- Cys)
wo 200ba6THYY - G y- (Arg) s-d n- (Arg) 4- NH2; (SEQ | CP@IDU208§/012490

Ac- Nl e-c(Cys-D- Leu-Hi s-D Phe-Arg-Trp

DR L T A R %‘é’éﬁ?ﬂp&?%?@% 95y

(A%)ﬂ\mz((éw)@mm@ﬁr g)4- NH2; (SEQ I D NO 247)
Nl e-c(Cys- D Leu-Hi s- D Phe- Arg-Trp-Cys)-(f3-Ala)2-(A

D-Plgg- (O i6 A (Y2 g (1B(P- AlED NG sPAB)-Doc-(Arg)s-Gln-(Arg)-NHz;
Ac- N e-c(Cys- D Leu- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-Qd y-
(SHQHINOEN- (Arg) 4-NH2; 30 (SEQ I D NO 249) -36 WO

o-BHEk gé"fa;o AR IR B R o ey B el

A ID NO 250
(A%’ ﬂégg(g(égig%g}c{zgngl s- D- Phe- Al)rg Trp- Cys) - (Doc) 2- Tyr-G

D-Phye-((Aiyg)His @-(Et[Ar g)Mg- TipiR-ASBQ tsD TNO(249)-(Arg)s-Gln-(Arg)s-

Ac- N e-c s- D- Leu- H s- D- Phe- Arg-Tr S Doc) 2- (Ar
N%Z@EIQ’(Q\@ H2;u(SIEQ IDNOZ%O) P @ys)- (Boe) 2- (Arg)

e i

(A{% m& Hi s- D- Phe- Arg-Trp
Ala (Arg)s a n- (Arg)3 NH2; (SEQID 10 NO: 252)

D-Ple- M@Sﬂlﬁ%ﬁfmm&MIg@lﬁ}ﬁ%b'Wfﬂbf Ly slp-Tyk SIA(AyDs-Tin-
(Ar prg)3- N2 (SEQ I D NO 251)
(Aﬂﬁi""Nh? a/@ HIS D- Phe- Arg- Trp-Cys) - (f3-Ala) 2- (A
N i 1
DR R e R R e S Bl g TR Dy s - g
NEHABSISEND.0A49) 3- NH2;  (SEQ 1D NO 253)

Ac- NI'e- ¢( Cys- D- Cha- Hi s-DPhe-Arg-Trp-QIs)-Doc-(Arg)s-G

D-Phe-¢(Alyg)FBis WHPEL) TySHQ@ rig BB i p A RSA)Cys)-Thr-(f-Ala)z-Tyr-Gly-(Arg)s-Gln-
Ac- N e- cg Cys- D- Cha- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) 2- Tyr- G
(Arg)=NiRyPEQANOA2F) 3- 20 NH2; (SEQ I D NO 253)

D-ﬁ@%@%l%@ﬂﬁl&j %ﬁ% ]@Wf&fnfgr &/Z]a) &)rga 2G1§1A(rAq)c’)3
NHz; (SEQ ID NO:228)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-f-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:229)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-fi-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:230)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-fi-Ala-D-Cys)-Thr-Doc-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:232)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip--Ala-D-Cys)-Thr-(Doc)-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:231)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-f-Ala-D-Cys)-Thr-(Doc)-(Arg)s-Gln-(Arg)s-
NH_z; (SEQ ID NO:232)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHoz; (SEQ ID NO:233)
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Ac- Nl e- c(Cys- D Cha- Hi s- D Phe- Arg- Tr p- Cys)
f3-Ala-Tyr-Ay-(Arg)s-d n-(Arg)4-NH2; (SEQ I D NGO 255)

WQ200006Ml e- c( Cys- D- Cha- Hi s- D- Phe- Ar g- Tr p- Cys) PCT/US2008/012490
f3 Ala (Arg)s A n- (Arg)4 NlH (SEQ ID NO 256)

(S}j@nblll\ﬁjgﬁ S- DCha HIS DPhe Ar g- Trp Q/s) (f3-Ala)2- (A
rg)s-dn-(Arg)4-NH2; (SEQ 30 ID NO 256) -37 WO

NI12-0(0/sd6it41-PhRErEUSpoRBH-0Y 40 ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NH:; (SEQ
Ac- Nl e- c(Cys- D- Cha- Hi s- D- Phe- A

IDNPPP- Oys) - Doc- Tyr- A y- (Arg) s- A n- (Ar g) 4- NH2; (SEQ

Nl%\c(cll;\laf() eI-?hs- Phe IéréhTrpl$%n B_y% AAr &Arﬁ)s Ga/(sﬁrgBoNH
NbD3dAr g)4 NH2 (SEQ I D NO 258)
Ac- Nl e- c(Cys- D Cha- Hi s- D- Phe- Arg Trp Cys) - (Doc) 2-Tyr-G

Nlby(QyarIgissD-Bha-ArAr By p4A piNERs)-((SEQ) A T i@y ABTY)s-Gln-(Arg):-NHz;
Ac- Nl e- %Q/S D- Cha- Hi s- D- Phe- Ar g- Tr p- Cys) - ( Doc) 2- (Ar Q)
(SEQ 8 NQ:233) 4- NH2; (SEQ | D NO 258)

N e- RPhe -
Nl?zcs‘ieyasgl%?@-@hﬁ P AT RGP Gl peig Hy (SEQ D
NOBBEA59) N e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Cys)
f3-Ala-(Arg)s-A@n-(Arg)3-NH2; (SEQ ID NGO 260)

NIdc(C o IigeHhs-Adg Phve- Apn-Chs pp-Bab aly 0y -( A - Blra)Atg W HEI(SEQ
-éAr )s-G n- (Arg) 3-NH2;  (SEQ I D NO 259) 15
IDN@28()Cy s - HIS D- Phe- Ar g- Tr p- Gaba- Cys) - (f3-Al a) 2- (Arg) s

NS D I B S B PR g (s s

Nézé)é)a Tyr - Gly (Arg)s-An-(Arg)4-NH2; (SEQ I D NO 261)
Nl e-'c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- QIS)

N1&-3(@ysaH {sAD- Fhe-Adg FFrpAk pn-CybHE: AlaBEQ i Gly -(20g INGLZGR ) g)s-NHy;
Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (I -Ala)2-Tyr-Ady
(SEQNP Q28)n- (Arg) 4-NH2; (SEQ I D NO 261)

N I TP PRl % *éln%AA]) i GRS D

(?“2 8gC( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- Tyr- A y- (Arg
n (Arg) 3-NH2; (SEQ
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NH:; (SEQ
ID NO:239)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)s-Gln-(Arg)s-NH.; (SEQ ID
NO:240)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)z-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:239)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)z-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:240)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:241)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:242)
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I D NO 263)

Nl e- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(
woe@yBeNH2; (SEQ I D NO 264) PCT/US2008/012490

Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cy (Doc) 2- Tyr - Gly(

SRR A P 5850 R R

(SE@@N@&})HI s- D- Phe- Ar g- Tr p- Gaba- Cys) - (Doc) 2- (Arg)s-@d
n-(Arg)3-NH2; (SEQ ID NO 264)
NlNIc@)@(@stﬁhs ~gHre- Apy Cys pabd ACg s Glbds r gy NI (PEQALY
C%\I A n-(Arg)4-NH2; (SEQ 1D NO 265) 5
P%Z)C(Q/s H s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(

A B T R A R i B Ly Sl B g

(SEO W NEGLB)( Arg) 4-NH2;  (SEQ I D NO 265) or
Nl e- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - (Doc) 2- (Arg)s-@d
AcriNleAr(Gy stDNEu-HisSBEPHeEA rgt OrpNCy 9 g6\ Ja- @yrg pralnrfde gtV Ha (3BQ ID
acceptable salts thereof. In a fourth enbodi nent, the
@R8Nt i on provides a nethod to treat insulin

Acrﬁr% %{2%1 ?g%élpgﬁs ?ﬁéHEHMCﬁ?? ?J;r)g{titma)"z‘i'@? Q- M (Arg)s-

N}qhgmpﬁyq\]@g&d)y ef fective anount of a nelanocortin
receptor 15 conpound according to Fornmula (1V), and

A@Nkra@gelt L@al-ﬂlSy«Ddtftee@t@BtpeC;aP(ﬂsala)zh@mg)aﬂmf(A@)d MERASEQ
and prodrugs thereof, with a conpound havi ng t he
IDNPREM ng  formula (formula (1V)):

T e T

(SEHEHNG ks hal ogen A2 is Bal, 1-Nal, 2-Nal, or Trp;
and A3 is Alb, Ala, fl-Ala or Gly, or pharmaceutically
AcaNtegCabDelLaaHisDtltter 8- Tr26y frRdefArgd-GlorpoghdstHo{SEQ ID
the imediately foregoing formula discovered to treat

NQR4)N i n resi st ance in a manmal i an subject, with or

ALY YEL AL B R 18 A 100 e
N3 €580 WhiRio£85Q 1 D
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:246)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)+-NH>;
(SEQ ID NO:247)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-fi-Ala-(Arg)s-GIn-(Arg)+-NHz; (SEQ ID
NO:248)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(f5-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)+-
NHz; (SEQ ID NO:247)
Ac-Nle-c¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(ff-Ala)-(Arg)s-GIn-(Arg)s+-NHz; (SEQ
ID NO:248)
Ac-Nle-¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:249)
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NO 268) 30

Ac-c(Cys-A u-Hi s-D2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A
WG poobio411 SEQ | D NO 269) -39 WD 2009/ 061411 PCT/US2008/012490

PCT/ US2008/ 012490

Ac e-¢ %D%%Eglsg%%hﬁ@b% @ys% d\la (Argfs‘-(f%ﬁA é) E\H-}z, (g‘EGID

N@QSG)‘(Q/S A u- Hi s-D 2- NaI-Arg | - Nal - Al a- Cys)-(Pro)2-Lys
-Asp-NH2; (SEQ ID NG 269) 5

Ache&(WsDGH.elm—HlssDﬂ?Jr@ ANg} T Qy BaDoAb-Ty CY8) - A i) oG- (Arg)A
sp- NH2; {\ISE%OA | D NG 2690)
Mi s- D- 2- Nal - Ar g- 2- Nal

Ac;wé“ TR PU TR A TR REP UM b g

D NSPsdyH2; (SEQ 1D NG 270) 10 or pharnaceut i caI I y
acceptable salts thereof. The invention additionally
Acp¥lewi(@psDaCineHioD-Rie- Argefitp-Cpgi- Aka-TesGht@rg B-Gln-(Arg)s-NH:;
nmanmal i an subject, with or w thout weight |oss, by the
(SE&{H? NQ2Htion of a ther apeut ically effective anount

Ay R e By DA G B Rip ETRE TRy e e

Ndygj) and 15 pharmaceutically acceptable salts,
hydrat es, solvates or prodrugs thereof. According to a

Achfetd(\Cywﬁeﬂh\a”rHﬁH D-RiteeA igd VARCY A pxlap TyeGlp- (AR hGth-{ Arg)s-
treat insulin resistance in a mammalian subject, with
N%#(%Q%W%@)ght Ioss by the administration of a

A UReRE B D B Bobte R Lo et o R F S s

ID(I\F(%B‘M' a (\/)) phar maceutl cal ly 20 acceptable salts,
hydr at'es, sol vates and/or prodrugs thereof (see

ActNleanQ9d- _Doied-HRADETHe- ARPPI-Cd)HDGT- NGB (Arg)s-Gln-(Arg)s-NHy;
PCT/ US08/ 06675 i ncorporated herein by reference inits

(%MW\@?;B)R ~ RS XNRA ONOR3 X -A -A2-A3-A4-N

At s Reckr Firchtrs A E R earbp i @R seQ D
NO:254)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:253)
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:254)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-fi-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:255)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:256)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(f8-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:255)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(f-Ala)-(Arg)s-Gln-(Arg)+-NHz; (SEQ
ID NO:256)
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-CH2-S-S-C(CH3) 2-, -C(CH3)2-S-S C(CH3) 2-,

-(CH2) 2-S-S-CH2-, -CH2-S-S-(CH2)2-, -40 WO 2009/061411
WEODAOSA008/ 012490 - (CH2) 2-S-S- (CH2) 2-, PCT/US2008/012490

-C(CH3) 2-S-S- (CH2) 2-, -(CH2)2-S- S C(CH3) 2-,

- t - - NE < d..- I .
e N R R e R A
(SHEID Nedskyl or substituted (G-Co)alkyl; R3is -OH

or -NH2; % R4 and R5 each is, independently, H,

Ac{Nie-GL ys- BHRhyd-Hiw- DIthesA 1g-Titpe@y ()@ o ATt Eink(Arg RN HR7 (SEQ 1D
is OA is Hs, 2-Pal, 3-Pal, 4-Pal,
NQ:368)x2, X3, X4, X5) Phe, Taz, 2-Thi, 3-Thi or is deleted;

[ D- . 1=-Nal , . D-.2- Nal R or
Attt ilispilen it S Bt Ecprongm
NERE ( iD ﬂJQ);Mg(l s Bal, 1-Nal, 2-Nal,
(X, X2, X3, X4, X5) Phe or Trp; R6 and R7 each is,
AciMieeydBrTharHinD-Bechrg@tqpuly 9nDechiiar@ein-Hirg)«-NHz; (SEQ
i\{%Gogal kyl, (G -G o)heteroal kyl, aryl (G -Cs)al kyl,
IDNP2P8t ut ed (G -G o)al kyl, substituted (G -

Ci.o) het er. Ky st it | £,Ci 5 K .
NGRS TR A R Gl (RS e
(Sg%fmgggjg; 15 R8 is H (C -G o)alkyl or substituted

(G -Co)alkyl; r is, independently for each occurrence
Nl¢-b@lyadflis-[1-Phe-Arg; Tra-QubaSly sificAlat( Airg)s- Gl A pyndidh (SECS 1Y

each occurrence thereof, 1 or 2. Preferrably, a
NQ@@¢Bound accordi ng the foregoing fournula found useful

to, . treat insulin. resistan i\n.a..nm | a bj.ect , .
N 5 PR S M TR, SR
(ngq%ﬁ@ﬁ@ Is selected fromthe group consisting of:

-41 WO 2009/ 061411 PCT/ US2008/012490 N NH CH3 A
N18-c(Gyls- s M-Ph & Avg - Thip NG abaeC f3¢if-adon{ Aatg)vElre(rg i NER {(SEQ ID
NO:260)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)«-NHz;
(SEQ ID NO:261)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f-Ala-(Arg)s-Gln-(Arg)«-NHz; (SEQ ID
NO:262)

Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(ff- Ala):-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHoz;
(SEQ ID NO:261)

Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(f8- Ala):-(Arg)s-GIn-(Arg)«-NHz; (SEQ ID
NO:262)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:263)

Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:264)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
(SEQ ID NO:263)
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of the foregoing class of conmpounds useful to treat

insulin resistance in a mamalian subject, with or
wowrdboerts1nvei ght | oss, are as follows: 5 PCT/US2008/012490

c[Hydant0| Nn(C(O-(Cys-D-Ala))-H s-D Phe-Arg-Trp-Cys]-N

N‘%f% Bt b PR Dy A BReel 5 R0
(SEQ ID NO 271)

c[ Hydant0| N(C(O-(Cys-D-Ala))-Hi s-D 2-Nal - Arg-Tr p- Cys]
Nle—M@s HISERPh&® Arg A rNGaba )y sHDoc-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHa; (SEQ
C ant0|n(C(O) (hCys-D-Ala))-Hi s-D 2-Nal - Arg- Tr p- Cys

ID]l\E ) (SEQ ID NO 272)

Nlﬁg'é’ g%é‘i? %ﬁq,@é@)sé’afé’ " Ao ias s 2R A A INELP e ID N

N@bé—&dantm N(C(O-(Asp-D-Ala))-Hi s-D Phe-Arg-Trp-Orn]-N
(SEQ ID NO 273)

Nle{ct@od&ﬂisdmbe(f’@k Trpdfatia- Gy Potk-3y DB A M) GG - (ARRBY N
Q1D NO 273) or

(SF@W&KH?@?)@(C(O) (Asp-D- Al a)) - Hi s- D- Phe- Ar g- Tr p- Dap] - N

Nl% O Rrerte TRy Sy oo (o reaP - e pVER: (GER I

I D NO 275)
c[Hydant0| n(C(O) (Asp- Hi s)) - D-Phe- Arg- Tr p- Lys] - NH2
or p%dc&ﬁﬁllyﬂé@ptabldé’alwﬂh&@%/ 061411 PCT/ U82008/ 012490

dant0| n( O) - (Asp- A3c) ) - D- Phe- Ar g- Trg1 - NH2;
( SE pdiment, the invention provides a method to treat insulin

resc%%%d ﬁ%ta %Bré%f) )m gub] ct, Wi ‘Eﬂ 2>r w1tﬁ0ut wel ht LﬁXI%e NH2:

adﬁ{u'é%glé’t%;rﬁblofnc(z tg@@pe(lﬁ\%@l'y’%%):t)ve%rﬁ&ﬁwt%@ A mldihdebptn ME@ptor

copblifid ﬁtc@lrcﬂhﬁ@(t@): ex(n‘n\sla {A3CInd phadmidadutially dcqeptapdd saltsi2;
. éSEQ I D NO 275)
y

[ated solv ofes et Q))ad(mgqoﬂlwf ywith 2 compowpdyhayipg tesfollnpng

f”&‘i‘ﬁ?&g&ﬁ‘f‘gﬁq@@q ( Asp- AGC)) D- 2- Nal - Ar g- Tr p- Lys] - NH2;
SEQ ID NQ 2. A . o
((:[ et o n%(@%) Iy Flis- A AT ALALEYs) (ProLys-Asp-NEY
(SEQ I D NO 274) ( )
c[ Hydant oi n( C( O) (Asp- Apc) ) - D- Phe- Arg- Tr p- Lys] - NH2;
wh(esﬁ(@ I D NO 274)

Al(l q?%to%g;%‘%(pl"f@/_\%pl\]qlwggreQ hal\i%ger{-\rg Tr p- Lys] - NH2;
s o051 15 e

A3G£M@Ill\gﬂta(&(@)/ (Asp- Ai c))-D-2-Nal - Arg- Tr p- Lys] - NH2(
SEQ ID 275
or Phhﬁ}fd@ﬁﬂbfﬂi@(a@@tatﬂmtﬂbﬂ??ﬁ D-2- Nal - Arg- Tr p- Lys] - NH2
I D NO 275) ] ) . .

}—&dﬁﬁ%frsﬂ rf@em“ﬂ(ié;qﬁ -the immediately_ foregpineafoymyp disppyeyed to
treat m(sSEn e51stance in a mammalian subject, with or without weight loss, include
the following:
Ac-c(Cys-Glu-His-D-4-Br-Phe-Arg-Trp-Gly-Cys)-(Pro).-Lys-Asp-NHz; (SEQ ID
NOQO:268)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-Asp-NH;; (SEQ ID NO:269)
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NG 276) 15

c[ Hydantoin(C(O -(d u-D- Al a)) - Hi s- D- Phe- Ar g- Tr p- Dab] -
WOH200908EQ | D NO 276) or PCT/US2008/012490

c[ Hydantoi n(C(O -(d u-D-Al a)) - Hi s- D- Phe- Arg- Tr p- Dap] - N

Q 7
Ac%%éﬁq blimp B (b 915y -y D SRR
I D NO 277) 20 According to a sixth enmbodi nent,
the i nvention provides a nethod to treat insulin
AchteG'y§GzhnH§s-D°Q Natraurprd HNaPA laubyspPro)vil ishA sp-NiM2f (SEQ ID
ht | oss, by the admnistration of a
NQ%‘? apeut | cal | y effective amount of a mel anocortin

Foy nul a
: Acm‘iéy%‘;@gm-@'—‘%’-&}ﬂé&-@aﬁgﬂa-Q%gﬁf@z-ima\sgfl%% SEQ R NGRS

A e o 20 AR R GRETE LR R AP e D
N('Dﬂﬂl)roporated herein by reference inits ent| rety) R2

.5 PAN X1 (X2 )n-cycl o( Al- A2- A3- Ad- A5- AG- A7? R4
ACF@(CAS Oly-HAiy-D-2-RI-rg 200da) ik 14ys)- (Pl lus2ass NI 2 GFQ 1D
N(%gdeln R R X isORIR ANROO X2is A is

g) Cys, D-Cys, Dab, Dap, Gu, Lys, On, Pen or

10 Bfaceufl acSepidblb-salQth&edfm NO acid; A3 is His,
orgf‘Pal L C‘{h& GepAanIe X X57%3, X4, X5) Phe, Taz, 2-Thi

or FhéhhventibA aﬂﬁltBnBHy prd}ldesl\dahetthZO Mebt inBulBh fesiBance in a
D (X , X2, X3, X4, X5) Phe: A5 is Arg, hArg, Dab, Dap, Lys
magnmalian sutgectsvilapr withial weighNass, by xhe a@nxsstMm)@f Rhe
10 _A7. is As

thega}ﬁeutgéﬁy SfrfecB_vg,gH\o %hot%/ @ehno%%t@rsﬁegh{fpﬁtﬂpung moc}/lﬁed
- w1§+’§ﬁ§'(’iz}rﬂ5i§\qn& Qty agcgl)d%llé(%l Formula (V), (VI) or (VII), and

15  pharmaceutically acceptable salts, hydrates, solvates or prodrugs thereof.

According to a fifth embodiment, the invention provides a method to treat
insulin resistance in a mammalian subject, with or without weight loss, by the
administration of a therapeutically effective amount of a melanocortin receptor
ligand according to the following formula (Formula (V)), pharmaceutically-

20  acceptable salts, hydrates, solvates and/or prodrugs thereof (see International Patent
Application Number PCT/US08/06675 incorporated herein by reference in its

entirety):

X1-A1-A2-A3-A4—N\

V)
25  wherein
X is selected from the group consisting of -CH2-5-S-CHz-, -C(CHs):-5-5-CHz-,
-CH»-S-S-C(CH3s)2-, -C(CH3)2-S-S-C(CHs)2-, -(CH2)2-S-S-CHa-, -CH2-5-5-(CHz)2-,
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R2 and R3 each is, independently, H (G -G o)alkyl,
(C-C o)heteroal kyl, aryl (G- Cs)al kyl, substituted

W@ @ogoeipal kyl , substituted (C, -G o) het eroal kyl POF/US2008/012490
substituted aryl(CCs)alkyl or R2 and R3 may be fused

€ or i I et ¥ s, CO2 K 5
ey gt T RS GRS A -cornm
- Gha) | NREG(OCophet er oal kyl, aryl (G - Cs)al kyl,
(C]g%bs%l?tﬁ??d (G é op)(al Eyl , Substituted
( C, RCand Retahdslikgdpeoderstyb $1, (€ uCephlkyd oy biglstin@sd &Ck§ilo)alkyl;
or Rs and R6 may be fused together forma cyclic
noi & 5 -OkpaiR8 each is, independently, H,

(G al kyl . . (.C.-Ci 0)heteroal ryl (G .20 ) )
Coy 5 RO ¥ tsber iRt B 45 Ko b Ssrlled g -Cooatios
(C -G o)hpseggal kyl or substituted aryl (G -Cs)alkyl;

or RWand4R8-may be fused together forma cyclic

noi ety; RO\IFs H, (C, -G o)al kyl or substituted

(G-Go) ~and n is, independently for each
occurrence thgreof, 1, 2, 3, 4, 5, 6 or 7; or a

phar maceuti cahl y acceptable salt thereof. -44 WO

200 ®61411 PCT/ US2008/ 012490 A preferred cl ass of

conpqunds accordi A ef.ul, t r eat .
o 2060 el A TR P RE A i P! §75 detetea
W t hQ weh ght N1.9SS.n. i It DY ek Sy s rein: A

s B D e R D R R BT, b,

A3 i islAsg, MMg) Bai)TpNBYs & OB Phe; A5 is Arg; A6 is

Trp; and 10 A7 is Cys or Pen; each of R, R2, R3, and
RO A is BaldeplahdeNall (X' 44X XRX*)Phe o OMH2; each of R5

and _R6 ependent |

(G &’ 85‘1'%2{7 g%cg\gﬁ,w@?peng El%tbf Fﬂl’.r Gs&écgé?‘?e%f!%%lgf%§,|H,6F1-C1o)a1ky1,

\ A i '
(B R S CoplTA SLBRU b (e TR R Ry
C1Wt&r(bdlk|§80ﬂ Substit@@Payienhkytprdvidéd ¢hhaRkatld R” may be joined

C -Ci o) heteroal kyl, " substituted (C, -G o)al kyl or
togetiteg tto farmrearifgl - G 0) het er oal kyl ; or pharmaceutically

t ahl Its th f. Pr ef d d f th
| el o By bR E Gtk a (V) 20
usefyl i}i(i’e\ﬂ.te{.ﬁé%l}) £ar ?%&%c%@&éﬁiﬁfm&%of, B, ARG AN
t or w I ght

subj ect, out we
t is, independently for each occurrence thereof, 1 or 2.

Preferrably, a compound according the foregoing fourmula found useful to
treat insulin resistance in a mammalian subject, with or without weight loss, include

compounds wherein X' is selected from the group consisting of:
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| oss, i nclude:

Hydant oin(C(O -(Arg-Ady))-c(Cys-d u-Hi s-D Phe- Arg- Tr p-
W@y®yAOsdHRT (SEQ |1 D NO 278) PCT/US2008/012490

Hydantoin(C(O) - (N e-Ad y))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-

Cys)-NH2; (SEQ LD NO 278)

Hydant oi n( C( O - ( /ﬁlg) c(Cys-d u- Hi s- D Phe- Ar g- Tr p-

Oys) - NH2; ( SEQ
|

Hy da@Hgi n( C( O) 4
(O@-D-Al a-H 9- D Phe- Arg- &

pQ/s) NH2; (SEQ I D I\I02-7

Hydant oi C( OA(Ayrdy))-c
p s)NH2; NO.
PCT/ USE008/ 01249

Hydant® n(C(O - (Re-Ay))-
p- Pen)-NH2; (SEQ ID NO.2

Hydant oi n( C( O) - (Gly Ady)
p- Pen) - NH2; i

vs- D- Al a- Hi s- D- Phe- Arg- Tr
(S
D- Al a- Hi s- D- Phe- Arg-Tr

in(C( ) - (DAI e s-D- Al a- Hi s- D- Phe- Ar g-

Hydant'n(C(O) ( - - -D- Al a- Hi s- D Phe- Arg-Tr

p- Cys) -NH2;, (SEQ I'D N(ﬁdZ?g) . Representative embodiments

Hydant0|n(C(O) (I'le )) -D- Al a- H s- D- Phe- Arg-Tr
(iygegpmgzc asp SE@m]EpurNé tolgeat insulin resistance in a mammalian

sull)—lg a&ttﬁhagvcﬁpég%e}%t%%%%%lows D- Al a- Hi s- D- Phe- Arg-Tr
?%&/‘Qﬁl&’d{\fﬁé&(@édé&% s-8- )@a?‘ - (s PHEl Abrgti - By -8k (S @ 1D NO:
271—)ydant0| N(C(O-(Ne-dy))- C(Q/s A u-Hi s-D-2-Nal -Arg-Tr
QID 20 NG 28
Hy d aﬂﬂwm@p&(Q)@ﬁvngd\W)H@(&%f@r@ -FipsCysl PHdw 2R 1P

NGRS - N2 (SEQ 1D "NOL 278)

c[Hydantoin(C(O)-(Cys-D-Ala))-His-D-2-Nal-Arg-Trp-Cys]-NH;; (SEQ ID
NO:272) or

c[Hydantoin(C(O)-(hCys-D-Ala))-His-D-2-Nal-Arg-Trp-Cys]-NHz; (SEQ ID
NO:272)

c[Hydantoin(C(O)-(Asp-D-Ala))-His-D-Phe-Arg-Trp-Lys]-NHz;  (SEQ ID
NO:273)

c[Hydantoin(C(O)-(Asp-D-Ala))-His-D-Phe-Arg-Trp-Orn]-NH;  (SEQ ID
NO:273)

c[Hydantoin(C(O)-(Asp-D-Ala))-His-D-Phe-Arg-Trp-Dab]-NHz; (SEQ ID
NO:273) or

c[Hydantoin(C(O)-(Asp-D-Ala))-His-D-Phe-Arg-Trp-Dap]-NHz; (SEQ ID
NO:273)

c[Hydantoin(C(O)-(Asp-His))-D-2-Nal-Arg-Trp-Lys]-NHz; (SEQ ID NO:275)

c[Hydantoin(C(O)-(Asp-His))-D-Phe-Arg-Trp-Lys]-NH: (SEQ ID NO: 274)
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Hydantoi n(C(O) - (Arg-dvy))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
Cys)-NH2; (SEQ 1D NO 278) 25

woR@anerin(C(O) - (D Arg-d y))-c(Cys- D Al a- Hi s- DPEESAN$012490
Trp-Cys)-NH2; (SEQ | D NGO 279)

ol B T QUG g@ggg&s@ Rl SRR

d r NI, NSO 25
T e e Baa], 55 wts 5605/ 06 LI 11

PCT kwﬁm&ilﬁ@m@/\sp A6c)) -D-Phe-Arg-Trp- Lys] NHz (SEQ ID NO:274)

HydantOI n, 8(5 ; g C(Q’ISAr[g}TAr'p i ysl s BeSis Nars)

Trp

gd@%ﬂ%@@ w%s%g%g ag\s%«;,srg.ﬂptm.wm t Ndhors)

Fqllyd ;@mﬁmﬁ&% Q(d)%yff\g“’;b -0 (N SA G TrpHil ys]- IV HRD €6SBAY D RIn275)
S
wdaﬁﬂ)aiam(t@@(%mrxgp@w P-Repsg-DrLys HVEL ISEREDANQ:2T4)

Wdaﬂ%mw@p@oo@yp AR D the AR LN FRIND )

ryashtititrlgOhee A1) P2 K bp T A A GRR R YR

pP- P dﬂﬂem%&@?&g )A89)Nal-Ar TrpL s]-NHz; é)EQ ID NO:275)
Hydant'oi n( C( O y- GI )-c(Cys- |s D- Phe- Arg- Tr
p- Peﬁ‘)ydﬁﬂﬂxom{(SE@ (A3p- A@)ZBQ}N&ISArg Trp Lys] NHz(SEQ ID NO 275)

IF—)Ide?nty e %9 éé? Vg d y)%w} QA e SR B i NG 275)

VI GRERA § T R S e

Nd¥ggnt oi n(C(O - (A b-d y))-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr
p-Cys)-NHz; (SEQ ID 20 NGO 279)
Hy dafH g am¢ 6 () Gl u-B Ala))- Ki{s0y PhB-AigaTrek Bati} WHe- A(GEQr 1D

- -NHz; (SEQ ID NG 279
N&}%S@)Eoin(C(E))-(QIIe-GIy))-c)(Q/s-D-AIa-His-D-Phe-Arg-Tr

Fy aaB et O P e e T Rk Wil AGEQ, 1O
N@2%8s) - NHz; (SEQ 1D
c[Hydantoin(C(O)-(Glu-His))-D-Phe-Arg-Trp-Dap]-NH: (SEQ ID NO:277)
According to a sixth embodiment, the invention provides a method to treat
insulin resistance in a mammalian subject, with or without weight loss, by the
administration of a therapeutically effective amount of a melanocortin receptor
compound according to Formula (VI), pharmaceutically-acceptable salts, hydrates,
solvates and/or prodrugs thereof (see International Patent Application Number
PCT/US08/06675 which is incorporated herein by reference in its entirety):
R2 o
R&,,_H ,
N N-X1-(X2),-cyclo(A'-A2-A3-A4A5-AB-A7)-R*
o)

(VD)
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NO: 279)

Hydantoin(C(O -(D-Arg-dvy))-c(Cys-d u-H s-D Phe-Arg-Tr

WQ2@yyNHz; (SEQ ID NO 278)

PCT/US2008/012490

Hydantoin(C(O) - (Arg-dvy))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-

“NHz; (SEQ 30 ID NO 278)
Whﬁ%ﬁ/‘ US2008/ 012490

-47 WD 2009/ 061411

Hydant oipg CRE) - (Arg- G y)) -c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr
p-Cys)-NeR;p (SEQ ID NO 279) or
Hydant oi ntL( O -(D- Arg- Gly) ) - ¢( Cys- D- Ala- H s- D- Phe- Ar g-
Tr p- Cys ~(SEQ 1D NO 279) 5
Hydant0| n(C(| )- (Al a-Ne))-c(Cys-d u- Hi s-D Phe- Arg- Tr p-

)gf;1 (SEQ | D NO 283)

i n(C(O) (VaI-NIe)) c(Cys- d u- Hi s- D- Phe- Ar g- Tr p-

C,ys) NH2; NG 283)
Hydant oi n(C( ) - IE{Gly N e))-c(Cys-d u-H s- D Phe- Arg- Tr p-
Cys)-NH2; (SBQ 10 1D NO 283)
Hydant oi n( ~A6¢c-Ne))-c(Cys-D Al a- Hi s- D Phe-Arg-Tr

p- Cys) - ( SE NG 284)
Hydant oi n( ) - (($Lly- Nle)) - c(Cys- D- Ala- Hi s- D- Phe- Arg- Tr
p- Oys)s NH2; RUSEQ I D NO 284) 15

Hydant0| n(C(O) (Al a-N e))-c(Cys-D- Al a- Hi s- D Phe- Arg- Tr
p- Cy8)is N2, Cy(sSBQ@ ytsPDabj#AB Hlu, Lys, Orn, Pen or D-Pen;

Hydant oi n(C( Q) - (D- Al a- NIe)) c s-D- Al a- Hi s- D- Phe- Ar g-
Trpﬁéygqn&Hz&(agE@P I\I0284)(q, )

to Val - Nl.e)) < - Hi.s- Arg-Tr
Hyg?g)ls H#Z%Ogéd’? f°\| O%%%%?X%ﬁe‘, q‘az 2-Thi or%el“h 9-
Wd’c}sp@brﬁaﬂﬁ rﬁé{eﬁ-ﬁk@, D-BR&EYsD I Akaxd K scsfprhe- Arg- Tr
p- Cys) - N (SEQ 1 D~ NO'284)
HydamtlﬂAﬂg (E(Alag D48 DY, By9 o0OfYS- D- Al a- Hi s- D- Phe- Arg-Tr
p-COys)-NH2; (SEQ ID NO. 284)or 25
Hy d¥ftinBal( ENaJ, 2 Mpb ORPEYSF XeLlbe pr Mm-Hi s- D- Phe- Ar g- Tr

P AR oy D eisy DD PP ey s P e OB Ar g- Tr p-

Q’S)R' NH; (EHhik DN Ibéated (Ci-Crojalkyl;

R? and R? each is, independently, H, (Ci-Cio)alkyl, (Ci-Cio)heteroalkyl, aryl(Ci-

Cs)alkyl, substituted (Ci-Cio)alkyl, substituted (C:-Cio)heteroalkyl or substituted

aryl(Ci-Cs)alkyl or R? and R® may be fused together form a cyclic moiety;

R#is CO:2H or C(O)NHz;

R% and R¢ each is, independently, H, (Ci-Ci)alkyl, (Ci-Cio)heteroalkyl, aryl(Ci-

Cs)alkyl, substituted (Ci-Cio)alkyl, substituted (Ci-Ci)heteroalkyl or substituted

aryl(Ci-Cs)alkyl or R’ and Ré may be fused together form a cyclic moiety;

R’ and Ré each is, independently, H, (Ci-Ci)alkyl, (Ci-Cio)heteroalkyl, aryl(Ci-

Cs)alkyl, substituted (Ci-Cio)alkyl, substituted

(Ci-Cio)heteroalkyl or substituted

aryl(Ci-Cs)alkyl; or R” and R® may be fused together form a cyclic moiety;

R? is H, (Ci-Ci)alkyl or substituted (Ci-Cio)alkyl; and

n is, independently for each occurrence thereof, 1, 2, 3,4, 5,6 or 7;

or a pharmaceutically acceptable salt thereof.
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Hydantoin(C(O -(d y-Arg))-c(Cys-d u-Hi s-D-2-Nal -Arg-Tr
p-Cys)-NH2; (SEQ ID 30 NGO 285) -48 WD 2009/ 061411

weEFamb 82008/ 012490 PCT/US2008/012490
Hydantoin(C(O - (d y-Arg))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr

s)-NHz; EQ ILD Y 286 )
Q/ zp(rﬁ ﬁr(ra %fés?&f compl\l%lygs %ES? dlBg &o F%mulb(gl)l\%ﬁe%té)_ treat
msﬁ[ﬂq YisthndNHZ a (AR aRan NbRE0Wilh or without weight loss, are those
Hydant oi n(C(O - (Qd y-D-Arg))-c(Cys-d u-Hi s- D%he Arg Tr
coppbysds Whizreir( SEQ | D NGO 287)
Hydant0| n(C(O-(dy-D-Arg))-c(Cys-d u-Hi s-D Phe-Arg-Tr
i, (SEQ I D NGO 287)

Tr p?’t\/%? ‘%}ﬁzg %E@XG%’%{I%) hBCé‘%? zla}nﬁl a- Hi s- D- Phe- Ar g-

Hy daptiop (O - (A y-D-Arg)) - c(Cys-D- Al a- Hi s- D- 2- Nal - Ar
g-Trp-Cys)-NHz; (SEQ 1D NO 288)

Hyda!ntns)Dnz(NéD)r-[()m}e Al a))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
Cys)-NH2 (SEQ ID NGO 289); 15 or pharmaceutically
accépiabrg salts thereof. In a seventh enbodi ment, the
|nveqt|ﬁ IgP vides a nethod to treat insulin
resi‘stande a mamal i an subject, with or w thout

wei ghts &Pssrpdpy the administration of a
therapeutically effective anobunt of a nelanocortin

r eceptlosf R'| RY R hnder?as) gdegpenderalyc Hass of cyclic

pepti de anal ogs that are ligands for the 20

mel %@%@@)Nﬁreceptors having a structure according to

For nul,a i Cct b e ernation
pat GhtH Al e Rirener et Bt bR Ch D g ety
suﬁﬂﬁ@tre%gtﬁt%gallgﬂ (3 'sﬂb&%\ut%&f(% ?ﬂﬁ%tér@alk&ﬁ;rq{“ahﬂ%)‘ﬂay be F\f%lsed
toggthd? f6ivh b)eyclttmuiesr; @hdd X i s sel ect ed from the gr oup
consi sting of -CH2-S-S-CH2 gg -S-S-CH2-,
- CHzach & I(apd s, mdgen}l@)tgl., &L f@yﬁ (G- Cm)heteroalkyl

subs(htuted%Cl-Cw)aﬁ_)llzl or sul%gztuted %Cl-g;ﬁ?etzeroalkyl;

or pharmaceutically acceptable salts thereof.

. Preferred compounds of the immediately foregoing formula (Formula (VI))
useful to treat insulin resistance in a mammalian subject, with or without weight
loss, include:

Hydantoin(C(O)-(Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:278)

Hydantoin(C(O)-(Nle-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:278)

Hydantoin(C(O)-(Gly-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:278)

Hydantoin(C(O)-(Nle-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH.; (SEQ ID

NO:279)

Hydantoin(C(O)-(Gly-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH; (SEQ ID

NO:279)
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-49 WO 2009/ 061411 PCT/ US2008/ 012490
-(CH2)2-S-S-(CH2) 2-, -C(CH3)2-S- S-(CH2) 2-,
WO R@MRRIG- S- C(CH3) 2-, - (CH2)t- C(O) - NR8- ( CH2) PET/EB2908/012490
-(CH2)r NR8-C(O-(CH2)t-; each of R and R5 is,

BRI R LA B BB A ey g e 0

Nd‘]zgd)Cl c o) al kyl, (G -G o) het er oal kyI
aryl (G -GCs) al kyI, substituted (GG o)al kyl,
S ub $tyidiat tagnl Q(C)-(Cly G ly Pt #€ pa Dk la-Id is- Do sA rigt Tripelen)-NHz; (SEQ ID
a%%l)n( Cl-C5)al kyl or R2 and R3 nay be fused together to
aring, R4 |s OH or NH2; each of R6 and R7 is,

[ nd d nt k I st
CERPATRIN RO Pl bk B A BB (i Reo 0
NO§7d)‘|' s, 2-Pal, 3- PaI 4-Pal, (X', X2, X3, X4, X5) Phe, Taz,
2-Thi or 3Th| A3 is DBaI D 1- Nal , D 2-Nal, D Phe
or Bly(ceint KR O(3)- 12 ANBYTHR-c(@yo- ID%IM@s-mRthr@abp @apNHz; (SEQID
s or On,; 15 A5 is Bal, 1-Nal, 2-Nal,
Q 9)X2, X3, X4, X5) Phe or Trp ris, |ndependently for

eac f 5, d -t i
ca B SRR RIER A B b PPal R e B iy seam
bajymaceutical ly acceptable salts thereof. In the
pref)erred aspect of the conpounds according to Fornula
(VI By dasefindC(Op(VAGGIy))ekCys-DsAllaitist24hs e elrpi @ysp NHz; (SEQ ID
mamal i an subject, with or without weight loss, A is
NCAPZP) D-Ala, Asn, Asp, An, Guor dy; or

e Ao BSOS b R AB DBl £ g s

é_@ tnment of insulin resistance in a manmal i an
subj'ect, include the follow ng conpounds: 25
c[ Hytlahhedin(CQOPLdNGB) Y)Y 3-DRAN-Hid-DPHa- RheTAY-Gy JFPHEYSEQ ID
s]-NH2; (SEQ I D NG 290)
NQF?%)dantm n(C(O - (A a-Cys))-D- Al a-Hi s- D Phe- Arg- Tr p- Cy

WM@? E@é%%@@%ﬁ?)a&% o BisPa2 N A E- G NHEHSEQ ID

(Ségﬂ (SEQ 30 ID NG 290) -50 WO 2009/061411
N 7 US2008/

012490
c[ wmhgislg((g(‘?gm(e%mmeya -O-Ni@ DR -SkaPARR T Py s FNHABEQ ID
NO 281 )

Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:278)

Hydantoin(C(O)-(Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:278)

Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:279)

Hydantoin(C(O)-(Arg-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)

Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ
ID NO:282)
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NG 290

cl HydaZnoi n(C(O-(Val -Cys))-D Al a- H s-D Phe- Arg- Tr p- Cy
WG Ro0bIRI41]{ SEQ I D NO 290) 5 PCT/US2008/012490

c[ Hydant oi n(C(O) - (Abu- Cys) ) - D- Al a- Hi s- D- Phe- Arg- Tr p- Cy

s] - (S 290 N . e “NHa-

c][ Hyll\_lg%n (KJOI%E@&{) gﬁ%&fﬁ%& 5 DR P2 Nakhs XF%C?Z F’)pl-\lg/ (SEQID
NGRs)NH2; (SEQ I D NO 290)

c[ Hydantoi n(C(O) - (11 e-Cys))-D Al a- Hi s- D Phe- Arg- Tr p- Cy

s] - Nilan{dsHQ(OR(NEGIND-FE93-Glu-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ

C dantoi n(C(O) - (Cha-Cys))-D Al a- H s- D- Phe- Arg- Tr p- Cy
ID Q%- (SEQ ID NO 290)

g][ _ a;a%gog:g@{)gcI‘P\@@%@%&bﬂ@bﬂvﬁé—%ge*%?ﬁ-/éryg):ﬁﬂ;(9&‘@
D Ndwggnt oi n(C(O) - (Phe-Cys))-D- Al a- H s- D- Phe- Arg- Tr p- Cy
s]-NHZ; (SEQ ID NG 290)
c[ Hitiatantiim(CODBY N (e iy) )Y€y 3-PPA k- i isHD >hie- AtgeT iy Gy sSpYELLYSEQ ID
s]-NH2; (SEQ ID NGO 290) or
N@%?%)dant 0i N(C(O) - (d y-Cys))-d u-H s- D Phe- Ar g- Tr p- Cys]
-NH2; (S 9 0 .
o TSR Py PP e sz - Gy N {SEQ D
NO:D¥ 3 (SEQ ID NGO 291); or pharmaceutically acceptable
salts thereof. In an eighth enbodi nent, the present
i nvéhtdaatoin@C(O)(Ekt@lLY) )k dCas-DeA haeldist D- Ph25A g Brgpt Pér)aNiH3; XSEQ ID
resi stance in a manmalian subject, with or wthout
NQ@8Yht | oss, by the adnministration of a

t her, uti.c f I ve a t .of mel anocogt i
cclpRah o QbR G PR B R Frih iy et seQ 0
NOBg@r nati onal Patent Application Number
PCT/'US08/ 07411, incorporated herein by reference in
I t s Hyrdanfah()O)-BRlat@Z N3N Eys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
A- Al- c( A2- A3- A4- A5- A6- A7- A8- A9) - A10-R1L (V1)
N@R&ein: -51 WD 2009/ 061411 PCT/ US2008/ 012490 A is an

or DD R u ey ke AR BIETE R el rp T (ssQ D

N@Zi’b) Pen, or D-Pen;

Hydantoin(C(O)-(Aib-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)

Hydantoin(C(O)-(Val-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ ID
NO:279)

Hydantoin(C(O)-(Ile-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ ID
NO:279)

Hydantoin(C(O)-(Leu-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)

Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:278)

Hydantoin(C(O)-(Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:278)
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A3 is Aib, Ala, Ala, Gaba, Gy or a Damno acid; 5 A4
is Hs, 2-Pal, 3-Pal, 4-Pal, (X ,6 X2, X3, X4, X5)Phe, Taz,

wQ200bf0¢140r 3-Thi; A5 is D-Bal, D-1-Nal, D 2- NapPCT/DSF0&012490
L Phe, D (X , X2, X3, X4, X5) Phe, L-Phe, D-Trp or

D= AR:pheYAre-HAICy S NH,:
Eﬁf’(’e%‘;{%@‘?ﬁ%k EaL BRET PR Pl B By i e
) Br 1-Nal, D-1-Nal, 2-Nal, D-2-Nal, or D Trp; 10 A8
|sAcc Aha, Ahx, Ala DAIa 43- Al a, Apn, Gaba, dy
HN- Hyd3h ®iC0D)-(BrArgdaly Biat@ys-BoA lasHigy2- ph@aﬁcgsTrpHCxﬂ& NHz (SEQ
C}/ Dab, Dap, Lys, On, Pen, or D-Pen; Al0 is
IDN,Q 9PIN—(CI—IZ)t C(O, L- or D-anmino acid, or deleted;

[ nde ent&)@}_%rla(ﬁlgﬁ%g uﬁ“sﬁ% eBg% ‘e tégrq CX??] NF[e (SEQ
ID NG YEs conS| sting of H (G -C30)alkyl,
(C1- C%o) het er oal kyl , (G -C30)acyl, (C2- C30) al kenyl
( C2 HySlaj enli((§2)-(V al1yle)) & CGBugshi- Kyd- D-Rirey A (gT rpeG g3 el k; (SEQ
substituted (Cl-C30)al kyl, substituted
2@30) het er oal kyl , subst ituted (CI- C30) acyl ,

S u , ﬁug(ycggf (é@u bst %?8% eg,lu-ﬁ"?-ﬁg Cé A% Ciys) Nkl (SEQ

IDN(pggg)t uted aryl (C - 20 C30)acyl; each of R4 and R5
i's, independently for each occurrence, H,

( C, Hytlahadit(yl(O)-(Abe-NEJR)(Qgs-8 ab-Kis-D-Rhe- AppTgeys)-NHz; (SEQ ID
CéCZ C4o) al kenyl, (C2-C4o)al kynyl, aryl (G C4o)al kyl,
i28A) (i - C40) acyl, substituted (d -C4o)al kyl,

ARSI PR L BT Ayt seo

Nd%@o) al kynyl substituted 25 aryl (G - C4o0) al kyl,
substituted aryl (G C4o)acyl, (G -C40)al kyl sul fonyl or

C( M;bdaNden(C(@p (A],a mn»eqo@ygslgmlamfsap PhactrgebpuEyspiNid; (SEQ ID

5, or 7; nis, independently for each
NQ)%%‘k)rrence 1, 2 3, 4or 5 s is, independently for

eac 1 ! v a 10w 0 ot )

oo SR EIEF 1 e G B e s iyt sEQD
Nbs4f: 30 X', X2, X3, X4, and X5 each is, independently

for each occurrence H F, d, Br, I, (G-io)alkyl,

s ubgtyidattoae Q(O)-( Val)NleRyd(Cyd- DA halid! IPhyl A rgsTipsTys)-WHL (SEQ ID

(C2-1 o) al kenyl, -52 WD 2009/ 061411 PCT/ US2008/ 012490
NQ2Z¥)wo) al kynyl, substituted (C2-10)alkynyl, ar yI

?F?ﬂmﬁ%ﬁ% (I’(e&%&)o%_(%&;&%gr ﬁrs(@*ezrg ys)tl\'?ﬁt (SEQID

NGygstituted (Cl-C4o)acyl, substituted
aryl’(Cl- C4o) acyl, (Cl- C40) al kyl sul fonyl , or

S M s Ay o, o
NC284)¢:1Cf
Hydantoin(C(O)-(Aib-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ
ID NO:284)
Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ
ID NO:285)
Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ ID

NO:285)
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C40) al kyl, substituted (Cl-C4o)al kyl, substituted

(C1- C4o) heteroal kyl, substituted (C2- C40)al kenyl
waawsveut ed ( C2- C40) al kynyl, or substituted PCT/US2008/012490

aryl (Cl-4o)al kyl; (I1). when R2 is (Cl-C30)acyl,

ary : AT . PR A TG D PHRCN fo-THY- -NH»:
Sup SRR B P Al PP Mg - cy s sEQ D
N:88¢)C30) al kyl, (Cl- C30) heteroal kyl, (Cz- 10
C30) al kenyl , (C2 C30) al kynyl, aryl (C1l- C30) al kyl ,
subﬁy@utmu{%@l(@&af)@)kg(tys@jw -HisaDedNal-Arg-Trp-Cys)-NHz; (SEQ ID
C&Cl C30) het eroal kyl , substituted (C2- C30)al kenyl,
@t tuted (C2- C30)al kynyl or substituted

oY e IO Gy a8 A e SO SE i D I%-Br%rg%/ Byl seQ D

NG»2&8ys, Pen, or D-Pen; 15 (IV) when Az is Asp or Qdu,
then A9 is Dab, Dap, Orn, or Lys; (V). when A8 is Al a
or Eypdantdie(@(B®)-(Gly-DArgNt&CyoGlu-pligbDrlee Arg-Eep-Cys)-NHz; (SEQ ID
acceptable salts thereof. A preferred group of
: ounds of the irmedi ate foregoing formula useful

L0 e antm%igb rbwié; rgf&ogéyé B AL ggmgr}xrsg“ﬂpeé}s) NH; (SEQ

IDN@agg)angal Hi s, Pff Phe, Trp, or Tyr; A is Arg;
A2 is Cys; A3|s DAIa 25 A4 is H's; A5 is D Phe;
A6 ity dantsin(GRD)4(GlyTD g rghec(Cys-DeA bt i D-239alA8rg-Frpaf ss)-NHz; (SEQ
and Al10 is deleted; -53 WO 2009/061411
IDpeH2882008/ 012490 or phar maceuti cal ly accept abl e

fs i'riﬂvcf A SR uos (VR Sl Ra R R A B e R HE B 10

insulin resistance in a mamTaI ian subject, with
or vvlthout wei ght | oss, of the formula: 5
or ﬁba@dceﬁﬁ@llg?(a@;@td]}lé\kaﬂﬁs%&e& Phe- Ar g- Tr p- Cys) - NH2;
(SE I D NG 292)
n Natevaptl- emleydimeniy|the ventoppsondgs Frpethyd jto gt insulin

resié?@é%eh%'“%rg‘ gD, Whiechs 20pr. AP NG . by the
adﬁt%%%!:&rh@fzaggﬂerapeuncal]y effective amount of a melanocortin receptor
ligand belonging to a class of cyclic peptide analogs that are ligands for the
melanocortin receptors having a structure according to Formula (VII) as depicted
below (see International Patent Application Number PCT/US08/06675 which is

incorporated herein by reference in its entirety):

X
R? R6 O
R;;L R4
N A1-A2-A3-A4-A5—N
3 \
R /N —&O o) RS
R1
(VID)

wherein
X is selected from the group consisting of -CH2-5-5-CHa-, -C(CHs):-5-5-CH>-,
-CH2-S-5-C(CHBs)2-, -C(CH3)2-S-S-C(CHa)2-, —(CH2)2-5-5-CHz-, -CH2-5-5-(CHz)2,
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Ac- Phe- Arg-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;
(SEQ I D NG 292)

WQ00I0pHAr g- c( Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) PC¥ARS2008/012490
(SEQ I D NG 292) 10

-(@g%g%-‘%ék@ S (%{é'ﬂDf Al @ici: D FReL s BersyS) 1 8H8i-co)-Nrs-
(CHBH'a%dAgGHQr( Rie-dgop@rtfis- D- Phe- Arg- Trp- Cys) - NH2; (SEQ

Ac- ldach @ﬁIg-aml(iﬂgﬁss Drdpan e lyDHPIE-Bropd il pr Gybs}ituNet?

(SEQ I D NO 292) or pharnmaceutically acceptable salts
(Crﬁ@}aél@ﬁ;_ In yet another preferred enbodi rrent t he

conpoyn co unds For, ,

(| V)eac %2 ({"qg (1§/| F)d%gen(%e\r)ltllyl )I—T];L@ dé ?)?arkg Y Cug)f'netex)o’alkyl
ar) 18T, Qts?@pﬁvesumt@t'@dar(@ Gﬂtﬁzﬂj(gﬂ tsﬁb§tft§ﬁzﬁ | @SLdib)Reteroalkyl  or

resistance in a manmalian subject, with or w thout
subgtitglet] ary1S:isCs)adkylooriiandde eyl leeflubed wgethpt abioemsating;

thereof are provided to said subject in need in a

éﬁ@ E?h a pharmaceutically acceptable carrier
or d|Iue t eferr vent i
or ourtb e Rt 5t T FEsTRAED. 38 ISP 8 elgea (-

C,d)glnf;q subJ ect | n need thereof, conprising peripheral
nistration of an effective anmount of a
mel andsan Lt or Deadpd acidédraglersdst to treat the insulin
resi stance in the subject in need thereof. In one

aspe¥tis Hise- Pﬂbl3a1?ﬁic4oP@h 8 ?‘éé‘éﬁf ¥DPhe, dgard-Shi aigethit to

ace ania AN PrReE B Bt R Ao b et

25 'A[‘HQQ? A}grS%,’Ddg?L gl)le@;red fromthe group
consi stin ?Asp H's-D- Phe-Arg-Trp

] 3- Asds Byls ) -NIH2-NSEX X3 XX, X5)Phe or Trp,
Ac- NI_eméAsp H s- D- Phe- Ar g- Tr p- A6c- LyAgq NH2; SEQ I D
NO. ¥ is, Apdagendentyfor ewoé,rqycmenwtberepbl 3-€98Y-aRFD;  SEQ

> PHid fq%ygnﬁrw@bﬁaech&f@urﬁr&emfﬁfi &PEF- Thr - NH2;  SEQ

RaMcdudthn table salts thergof.
or SR ECl SRS R IR R (5 M oD oys) - Thr - e
IRGhé Prdiédred aspect of the compounds according to Formula (VII) useful to

D- Phe- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- D- Cys) - Thr - NH2; SEQ
treh DINSIA3 resxssahCV\@l 2 009t aliansubrey MiEPO08IthaZs9eight loss,

Ac- N D- Phe- -Trp- - -NHz; SEQ I D
I\ICO ZA‘IE;% ol N chs g(i&ﬁ'-ﬁ?g-_ %ﬂé‘r&r@g% E)Ni)pn Lys) - NS|2; SEQ
or GBS o Phe- A7 0 T p- Gaba: Lys) - e

iNE:) %@fgﬁgh -GtrpeRntl Scddrfhg-tOrMbriiula GalAnders) mNHE; treéaiRent of

msﬁdm@hasta(\mal-ﬂn&nmaﬂlhe subjget; Tinpluda bize fojleyvingHOmBROAsD
NO 6 = _Ac- NIe-((O RI s- D- Phe- Ar g-Tr p- Gaba- L&)-NHZ;
SEQC[Iéymtgm(C )-(Nle-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cy5]-NHz; (SEQ ID
N(ﬁgg | e-c(Cys-D-Al a-H s-D- Phe-Arg-Trp-Cys)-NH2; SEQ ID
Ac-N e-c(Cys-(3-Al a- H s-D Phe- Arg- Tr p- Cys) - NH2;
SEQ 13y MAtdin(C(O)-(Ala-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHo; (SEQ ID
Ac- Nlt@yc(Q/s(G(ab)a( Hi syl&)Phe Arg-Tr p- Cys) - Nszy ]SEQ &
NOI90)

c[Hydantoin(C(O)-(D-Ala-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ
ID NO:290)
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10 Ac-N e-c(Cys-Ai b-Hi s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D
NO. 7 Ac-N e-c(Cys-dy-Hi s-D Phe-Arg-Trp-Cys)-NH2; SEQ
WO DyoNGs 111 PCT/US2008/012490

Ac- Nl e-c(D- Cys- Al a- Hi s-D- Phe- Arg- Tr p- Cys) - NH2; SEQ I D
NO. - Nl S 5.0~ Rhe- r -W){-.I&-QD'

SEQ%HPB/%%E((%@?&:% - -éﬁ-ﬁls%-ﬁ\%—ﬂg%r-g-@y 2; ID
N(j:zcﬁ&a- H s- D- Phe- Arg- Trp- Cys) -NHz; SEQ ID NGO 8 15
Ac- Nl e- c(D- Cys- Gaba- Hi s- D- Phe- Arg- Trp- Cys) - NH2; SEQ I D
NO 8[Hyatankdiet@QOD( \GylsCys) bDHA p-1lis PR EharAggThrp-Qyed INHEAEEQ ID
SEQ I D NO 8
NG e- c(D Cys- A y- Hi s- D- Phe- Arg- Trp- Cys) - NH2; SEQ I D
NG -N.e; - Hi s- . Pher - Trp- '
SEQ%;@%%E((%@%@-&%@@A 5 BibRerAl 4 I By Rk NSEQ D
NO:390) a- H s- D- Phe- Arg-Trp- D- Cys) - NHz; SEQ I D NGO 9 20
Ac- Nl e- c( Cys- Gaba- Hi s- D- Phe- Arg- Trp-D-Cys) - NHz; SEQ I D
NO: 9[HyAtanhbia(QOByevACps)HDs AR-HireDAthg- Argg Tip-Cy s )NNpZSEQ ID
SEQ I D NO 9
NQ@ e- c(Cys- A y- Hi s- D- Phe- Arg- Trp- D- Cys) - NH2; SEQ I D

gg'Qgp-B/A y Fﬁiﬁ(é(b%(ﬁ%&&é’)-‘?ﬁﬂl£H%-Bﬁ5’ﬁe%9g.ﬂ}9c95]§§4ﬁ)z;(g{§5;ID

NA@gsd)l e- c(D- Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- D- Cys) - NH2;  SEQ
ID NGO 10 25 Ac-N e-c(D Cys
f 3- AlRyddrgoib¢ @Y BhaCys P-IRACY blis-NHPhe- SEQTHHCKE)-NBL; (SEQ ID
Nq’AEéQiNbe_ c(D Cys- Gaba- Hi s- D- Phe- Arg- Tr p- D- Cys) - NHz; SEQ
: r 10

A N S RSN Rebless POAE- A D iR R Y-S o

Nc&gg(?' c- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D

NO 11 Ac-Chg-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys) - NH2;
SEQc|HDy ddmitoih (C(8X)-(Phe-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
Ac- hCha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ I D

NQ@901 Ac- D Cha- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2;

e OB SR IR R T 18 TR oy T (5 P
Nd%l%z)é))ll% NgclgPr 0- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2;

AC- [Iepd B AR(E () IS B-he)-Sg His-D-Bab Arg-Tsp-OYsRNIBHOEQDD
NO 11 Ac-Phe-c(Asp-Hi s-D Phe-Arg-Tr p- Gaba- Lys) - NH2;
NGE)IoD NO 11 5
Ac- D- Phe-¢ - Hi s- D-Phe- - Trp- Gaha- Lys)- S D
o TR e RS AR kA Ry R
N@E‘%i I D NO 11
n- L}t anoyl - Cha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2;
or gﬁﬁnhdzeﬁ&allgl acceptable salts thereof.

c- hPhe- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D
NO 11 aaceighth embodiment, the present invention is directed to a method to

f 3- hMet - c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- - ;
tregiynsyl rés((bstarg)ce 1}1821 mamrr?aliangsubjrecr:)t, wi&aorL%ist}mtll\sz'eigﬁtE %sls,[%y the

- -C Hi s - Arg-Tr p- - Lys) - ' I
T R BRI B R e
ligﬁak@r&@gl% Formula (VIII) (see International Patent Application Number
PCT/US08/07411, incorporated herein by reference in its entirety):

(R2R3)- A0-Al-c(A2-A3-A4-AS-AS-A7-A8-A9%)-A10-R!

(VIII)

wherein:
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Ac- hCha- c( Asp- Hi s- D- Phe- Arg-D- Trp- Al a-Lys)-NH2; SEQ I D

NGO 13 Ac-Leu-c(Asp-Hi s-D Phe-Arg-D Trp-Al a-Lys) - NH2;
WEEHQINE4NO: 13 PCT/US2008/012490

Ac- hLeu- c(Asp- Hi s- D- Phe- Arg-D-Trp- Al a-Lys)-NH2; SEQ I D

NQéh%.515 omatic ami id

& T RPN AP PARY Ar g- D- Tr p- Al a- Lys) - NH2; SEQ | D
NG L3 i Acc HN-(CHz2)m- I:gO) an L- or D-amino acid

Ac- Nl e- c( Asp- Hi s-'D- Phe- Arg- D- Tr p- DAIa Lys) - NH2; SEQ

I D I)@ls'l.Asp AtysNDeCyG( KSps, BI-BEYS, e -FengoCDIem;
j 3-Al a-Lys) - NH2: SESPFLDNQM _ .
Ac- pﬁPesé(bAé\ﬂ)a W-AlapGabre Gly gr pDFpingasidiLys) - NH2: SEQ | D

SEQ]‘Z{}E)S ﬁtﬁ %I 8‘?‘\?% B 1S EREx I, ToR LR Y san N2

AC- 56 @(B%ffrb &'lxﬁal%%ﬁaﬁbgp}% LEeARIEKE K MS)PﬁE@ Il’}Q
NO 14  Ac- c( Cys- H s- D- Phe- Ar g- D- pApn Qys) -

> ?EQ)I\II:?(E?T%WH S- D- Phe- Ar g- D- Tr p- Gaba- Cys) - NH2; SE
NO. 18 is Arg, KAegdpay ap by eorArﬂgI CHCH RN REFS)-C
JSE QA#E %L@%ﬁ@ﬁ,&gl}% (6%% ?513-5@1, 2t]I\eIal',A‘E)92—R-al, o? D-Trp;

'IAE %Csﬁsl %Q@’&ﬁaﬁiﬁiP'A'ﬂlquﬂQf PATL, s i, A Ry, HRCHIEQ(0), or

deld¢edNl e- c( Cys- D- Al a- Hi s- D- 2- Nal - Arg- Trp- Cys) - NH2; SEQ
I D NO 16
Ac- M’ds (ciqustzﬁ ACGysHp-Qys Dol Dagy ys et Pay oF DNPgy SEQ

Ao 15 e NS C-G0Y T 08 Thaiming asid-geletsst - np: SEO
ID

)
n- bt anoyT SNYEZ2( Oys- D Al a- Hi s- D- Phe- Ar g- 2- Nal - Qys) - NH

2; SR bDRNQna7R33Q independently for each occurrence selected from the
n- but anoyl - Nl e- C(Q/s D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;
@EQQF@SN@I)YH (Ci-Cao)alkyl, (Ci-Cao)heteroalkyl, (Ci-Cao)acyl], (Cz-Cao)alkenyl,

CrErRBTE eI Sonekah L orshosrdhaet . (C Calkyl,
sul?a%%a 1(?-@50%&1Agﬁyﬂ s%bghtﬁne%f (% 9C3L)a£\§ﬂ' ét%ﬁhtgﬁqtz-égglkenyl,

BtitiNeg- Ry AY 12 st &titlreBh eryfAg-(Bh ik QY SrrdNEbstiRREA | y1(C:-
suN018 ﬁ%g c(C,y-ssDGlu Hi s- Dgﬁg Argé Tr p- C,yss) NI—|2£)y(
Capie@l;1 D NO 61

Ac- Nl e-c(Asp- Hi s- D- Phe- Trp-D-Al a-Lys SE
NO. fgclso R* a%d RS is, mdependegtly fc?r each occurrer?ce H, (C1 Cawo alkyl (G-

Ca%t’\“ A c’y(% %w%cyl H (%z-%w?alwgnylAr &z%a)a%}f NHgyl((;S I':&o)a]kyl,

R N Ein)sJa d
ar,ﬁg wa%a%l ﬁ“’é‘mé“#g;%da ,&I a%?gwﬁﬁg Rgr g- )rl: p- Pglrl; e

(CSE@aky, Naba@tuted (C:-Cao)alkenyl, substituted (Cz-C4o)alkynyl substltuted
Ac- Nl e-c(Pen-D Al a- H s- D- Phe- Ar Pen 1@1—['
G @)a'beﬁébW§3H15C'65@ﬁé¥1h0§?§40ﬁ?1ﬂ5)’15u Fomy1.br -C(NH)-NH;

NH2 SE I\I(%
D- Pﬁlél F&%Sﬁegq%_f?ﬁa)cﬁxyfc 108, 333 :!1 5,6o0r7;
Eledtl d}“élgch &E:anepceNQ 24 4or5;
D-Phe c( s-H s-D-Phe-Arg-Bip fl-Aa-D Cys)- Thr- NH2;

SEQslif) idd2pehderidtyRoe egdh@yesurrkseePt, (258,47 $16, bAFG- Tr p

j3-Ala-D Cys)-Thr-NH2; SEQ I D NO 24

D- Pliés. idependgnslyrfoppashioaeugraice, 1,2, A4a5.8 y3) - Thr - NH:
SEQ)J B( !\93, %(? and X each is, independently for each occurrence, H, F, Cl, Br, |,

(Ci-0)alkyl, substituted (Ci-o)alkyl, (Ca-10)alkenyl, substituted (Cz-0)alkenyl,
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D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Bi p
fl-Aa-D Cys)-Thr-NH2; SEQ I D NO 26 15

WOR®906@ys- Hi s- D- Phe- Ar g- Tr p- Apn- Cys) - NH2; SEQIDUSKO0RT12490
Ac- Nl e-c(Asp- D Al a- Hi s-D- Phe- Arg- Tr p-Lys) - NH2; SEQ I D

(ng%b ?IBI ﬁ%b%&lt&{ @ po')Bkﬁll)ﬁ A—IMS s&ﬁ-ﬂ&teﬁ‘ragyl%h H’f‘?z) Nwﬂcr CN;

prﬁngﬁ@ap(qs D- Al a- Hi s- D- Phe- Arg-Trp-Pen)-OH, SEQ ID
NO 29 Ac-N e-c(Cys-D- Abu- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;
SEQ().D N&izd RO is (Ci-Caw)acyl, aryl(Ci-Ca)acyl, substituted (Ci- C4o)acyl

Ac- N D- Val - Hi D- Ph T NH2: SEQ.ID
NG set?st&étemfaéylé@&@abﬁ. (- pralhoaiany g 1o pudyNFEnn R is

H A’c ’\S(g&y‘? 1S )l’l_elteroﬁghe(CArCm)ﬁlrksn)éy (Cz-ﬁﬁ%a;lkggé AyICr-
C40 . da?%baﬁbn%&c@(@w& , ELiBstith @d Qe POS) MG odikpL SisskitdNeR;  (Co-

Cuofedkédyd -sabSita teld-(Chr&drhl By iy Rivesubstifuferdpar@i(€)- CNHIPkylSEQ I D
NO 30 25 Ac- N e- chen H s- D- Phe- Ar g- Tr p- Gaba- Cys) -
SEQ(I|ID Neylen R?is CI'CBO)aCYI aryl(Ci- Cso)acyl subsntuted (&8 Cso)acyl or

BB TSRS EIR TR R BB -

Cso%%l a %&?mqn yl, arg(cl Cao)allglyrl psug;’%télte&/ (SC)1 Cliﬁzalkyls EQSLllbstltuted

(C]POoXB\aterdhikﬁhﬂlbsﬁﬁ)}&i (ﬂiz&iﬁsDa]RhﬁylAf@sﬂihﬂed’;‘(ﬁ(ba Ogs)alkymyl,  or
SEQ I D NO 33 30

subsgityted agyl§p<Cspplkyb- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D

Nl AL B AT RN s

Dﬁ%\ﬁ@ys sH"e% D BhygsAr 9- Tr p- Gaba- Cys) - NH2; SEQ ID
'AC- 2- -c(Cys- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2;

SEQ(IVD. NGMBS& A2 is Asp or Glu, then A? is Dab, Dap, Orn, or Lys;
Nl e-c(Cys- H s- D- Phe- Ar p- Gaba- &s) NH2; SEQ I D
NO 8¥). Prrehesy(Adis Allp or wﬁ@w gs mepNEapa- Oys) - NH2; SEQ

Phﬂ‘&“ﬁ"—‘&“ﬁ%‘@%%"-@&? sPPhEreal g- Tr p- Gaba- Oys) - NH2; SEQ 1D
SE o Br{@bﬁé§6§foﬁ$%fstb9fp%|uﬁabb§&Q‘iﬁﬂﬁéﬁﬁ@'f&e@b%&ma useful

to AeaiNirSulif @ysstih@- iRhe nd¥ngmblial pubpedd awdhisor- WtRoutSk&ighDloss, is
NGO 37 Ac-N e-c(Asp-Hi s-D 2-Nal - Arg- Trp- Al a- Lys) - NH2;
wigEegn| D NO. 38

Ac NI e gg@g% 1|\_l|al HD%ﬂJ\lgLe%rrg prr(s Al a- Lys) - NH2; SEQ

Ac %%%@/s H s- D- 2- Nal - Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D

C?Nl e-c(Cys- Hi s-D 2- Nal - Arg- Tr p- Ahx- Cys) - NH2;
SEQA: &R, 39
Ac- hPhe-c( Asp- Hi s- D- 2- Nal - Ar g- Tr p- Gaba- Lys) - NH2; SEQ
| D MQisiD-Ala;
Ac- Cha- c(Asp- Hi s- D- 2- Nal - Arg- Tr p- Gaba- Lys) - NH2; SEQ I D
NO4°O‘ WS NI e- c( Asp- Hi s- D- Phe- Arg- Trp-fl - Al a- Lys) - OH;
SEQ N34l 15

e c((S/S Hi s- D- Phe- Ar g- Tr p- Ahx-Cys)-OH, SEQ I D

NO 4 is Arg;
A7is Trp;
At is deleted;
A?is Cys; and
AV s deleted;
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D- Phe-c(Cys- H s-D- Phe- Arg- Tr p- Al a- D- Cys) - Thr- OH;,  SEQ
I D NO 43 D-Phe-c(Cys-His-D Phe-Arg-Trp

WO keodloer4Dr Cys) - Thr- OH; SEQ | D NGO 43 PCT/US2008/012490
D- Phe- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- D- Cys) - Thr- OH;, SEQ

or Iggal\n%ﬁés j .aﬁt%'ag%%'tglgﬁfs@@ré& Phe- Arg- Tr p- Apn- Cys) - OH,

AC- N &refrbdBmigotinds Bh @1 intinddiRtef}P Forbysihg GrbupSBRedpounds is
NO 41 Ac- Cl"ngl-ﬂc(Asp- H s- D- Phe- /-{eﬁFg) T?%- G%lbgarb LI;SS) - OTE-?P

whsHChrleDushfll 44} treat insulin resistance in a mammalian subject, with or without
Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-OH, SEQ I D

weightAoss, o{thefymylasp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - OH;

ADT AT R R TP A BRIPHP R0 1 o

i L 2 oH;
Acé%ﬁ%? c%maﬂ Asopid-ArPTHhE YAy NIHE! (SECADANOYSR)

ARG NBH-Bingo(yasP-Ath-§ 1i DDPihe - AggFrpr Gy sEabid; (SRQ IDHO:28) | D
NO 44 Ac- hPhe- c{_IAsB- H s- D- Phe- Ar g&]Tr p- Gaba- Lessz)9 OH,
Acgﬁg-,j\{g-ﬁéyg;p-Ala- is-D-Phe-Arg-Trp-Cys)-NH; (SEQ ID NO:292)

-N e-¢ < Hi S: - - D Trp- - = QH: I D
A B AT B O e P T AR 275G
ATHRAIR &Y 45- AQ-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ ID NO:292)
Ac- Nl e- c('Cys- Hi s- D- Phe- Arg- D Trp- 3- Al a- Cys)-OH SEQ ID
H-NB- A5g-c(i@ysND-exla-{Hiy-H- Phe AD: -Fine-CAs gNEL:TSBQIDANG: 299 59 OH;
SEQ ID NO 45 -58 WD 2009/061411 PCT/ US2008/ 012490
AcAdisndeg-¢ Coy$- laakis-Prhepp re- T Cyp gV Hip 2B 4) Ni29BEQ | D

L 46 .
or RES NP B L AR U IRl - Ar - 2- Nal - Oys) - O SEQ
| D K fe@ another preferred embodiment, the compound or compounds of
Ac-N e-c(QIs-DRI a-H s-D-2-Nal - Arg-1-Nal - Cys)-OH, SEQ
FotiuNQ@D4 AL, (I11), (IV), (V), (VI), (VII) or (VIII) as defined hereinabove, which are
Ac-N e-c(Cys-D-Al a-Hi s-D-2-Nal - Arg-Bal - Cys)-OH, SEQ ID.
usefal 46 trpapinsNlia -regigianceDinAR angnEmatippsubjagty Wity oo thogweight

SEQ I D,NO 47 . . . o
oA SRR pR RIS o [hecsibaciocpyidgs \gesyd gpbiect in

neDPirfBcompasition wiAtIh a pharmaceutically acceptable carrier or diluent.
c? Cys- D

Ac- Ar g- a- H s- D 2-Nal- Arg-Trp- Cys) - NH2; SEQ

| D Q) grferred embodiment, the invention provides a method of treating
Ac- Arg-c(Cys-D-Al a- Hi s-D- Phe-Arg-Trp-Cys)-NH2; SEQ I D
ingyding@sistance in a subject in need thereof, comprising peripheral administration

of {_e\a%_ %Acglgé ia%%usﬁt%ﬂ arﬁgiar?c;c%}tli:rb erécAeingo_rT/i %_g%issz _t<|>\| lElrze;at %\EeQ insulin
re@%a '%e%%iecéu@{e%f B Ale@-thiao- Phe- Arg- Trp- Pen) - NH2;  SEQ

Ac- Dn Asrd- 6 -the Snéaffterti geckpforGRhgomien Lisddhi to B lihdulin
NO 52 Ac- Arg-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Pen) - NH2;
ressE@deBviiDob Yithout an accompanying reduction in body weight in the subject
. Ac- Arg- cgq/s- D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NH2; SEQ I D
in Regdsthereg r-‘DS%?fé@‘%% hejeeoup goMelSing Ofr p- Al a- Lys) - NH2;

| 5 . .
AC%?%?@?@'%R@%&FS: AR LA L NEEY P NS seo 1D
A%ggggs%igﬂéﬁpﬁé-mg-ﬁp%a@sj?hmz,ﬁsmz Tops@aba- Cys) - NH2;

AANIN(Eys-Hiy-B-PheAAag-frs-AbxFyes)-Ndp; SEQ-IBINOQys) - NH2; SEQ
I D NQ 54

D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-NHz; SEQ ID NO:3

D-Phe-c(Cys-His-D-Phe-Arg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:3

D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NHz; SEQ ID NO:3
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Ac- Nl e-c(Cys-D- Al a- H s- D- Phe- Arg- Tr p- D- Al a- Cys) - NH2;
SEQ ID NO 54 Ac-Ne-c(Cys-D-Al a-Hi s-D Phe-Arg-Trp

WO 3000640y s) - NH2; SEQ I D NO 54 20 PCT/US2008/012490
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2;

Ac%@l\cﬁ(gys’\ﬁ&/ﬂ Ryespre TR A& NHE SEQIRINOR ) - . SEQ

Ac i NH2;
CS@SN%%NE és? - PREK BB pLafiinSE ) Rl}% e 1boA a- COys) -

AcA@écr:c((Ayp—H%-ﬂD Phs-Al'r)g-F!hp-Géibg 13 NIH: A BQ @NG BH2; SEQ I D
NO 55 Ac- c%{ Al a- Hi s- D- Phe- ArIqITrgJ C,\és) NH2;

Acgg-é-l}lg (3 1@-@) Phe -Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO

Acﬁ%-*&%g I-E)'s/_[\B Bhe -Arg-l% rE—IEaba L%/sgl\llﬂ?z' SE@)?D%@% N2, SEQ

AcAGreN( &3 @ﬁé{@ EhAh@s ik dan R %ﬁﬂ%?ﬁgfb adys) - NH2;  SEQ
I D NO Ac- N e-c(Cys- D Al a-Hi s- D Phe- Arg- Trp
Ach}eN(@y@sAlaM-II% :D-BES Arg-TNp-Gys)-NHa; SEQ ID NO:7

Ac- Nl e-c(Asp-D Al a- H s- D- Phe- Ar g- Bal - Al a- L)és)-NHZ; SEQ
Actlepngns Ala His-D-Phe- -Arg- Trp Cys)- ; SEQ ID NO:

AC%EC&?S@?@%@Z% B S S B 5P ° 2

A&QQ%&@@QAM}P@ [hiR2R éé'%ONHz SEQ ID NO:7
(Lys) 2-( g)2 -Doc-N e-c(Asp-Hi s

Ac-IDtee( Sipd-Gly-BHiSFDpPHey A - TWYSXISHQ SIEQ TUONELY
N e- céAs -Hi s-D 2- Nal - Ar]% Tr p-Lys)
ActNlepg(R-Gysr Alg-HlisAp FhetArg) p(@»ysgj“éizaﬁﬁQ(Iﬂrlﬁ% NH2; (SEQ

M SRR (<
QN2 )s-4-Ala-His-D- Phe-Arg- T Cys): N SEQ D NO:8
Nle C(Asp-"Hi s- D 2- rp-Lys)-(Doc) 2- Tyr-d y- Arg-

AckNjesy(D- CCy‘Nﬁ@anl?aHlqu(WegA%TWys)(l\ﬁEQSEQ TRONGS)
Ac- N e-c(Asp-His-D-2-Nal - Arg- Trp-Lys) - (Pro) 2-Lys-Asp-T

AcyNlei(-CGysgA (- HisyD-Rhar ApesTrpt Oy iNVHE AEQIBLINAE8  (SEQ I D

AC'J@. c%%&ﬁé?ly:ﬁszDﬁ}fzmTwﬁysr%%%QdPsl)\@@pr 0) 2- Lys- A
ACS@J%@QDVAM;S(@W%«rgcﬁq)g@).%y@s-mﬁfg@@?mW@;g (SEQID
Acﬁxa}eb&(eygjzéﬂafﬁ5® H«&A&«@mme §INHy: SEQ IBNO:a) 2- Tyr - A
y- Arg-(Lys) 2- (Arg) 2-d n- 3-NH2; (SEQ I D N066) 15
AcAS leNt(@ys:@Apr*lp@ BnezAmffrngCW)ﬁ\l Hy §)‘3Q(I@ DA Lys- Asp- D

Ac,\weg%'(g:ysgﬁb NI A {2 Rl SR (SEQ 1D
SOnR BRI AR 12 1

Ach@leL\@ﬁ@s Ala-His-D-Phe-Arg-Tr DC s) NHz SEQIDNO 10
Ac-c(Cys-d u-Hi s-D 2- Nal a- Cys)-(Pro)2-Lys-A

AcsNlef GDAT ws-DyAladlig-IAPhe Zﬁg{ﬂrpsl) QZy@)AN@i)zQSE@ H> NO:#0 3- NH2;
Ac(-IglEe-Qc(llDPC}’/\s'-OjZ-g?a)l-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
Ac-Nle-c¢(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH; SEQ ID NO:10
Ac-Oic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Trp- Al a- Cys) - (Pro) 2- Lys-A
sp-Doc-Tyr-Ady-Arg- (Lys)2-(Arg)2-d n-(Arg)3-NH2; (SEQ
WO DoBIEs B9 PCT/US2008/012490
Ac- Nl e-c(Asp-Hi s-D 2-Nal - Arg- Trp-Lys)-(Doc) 2-Tyr-d y-A

Acatr SR T B B SR s N S M ey 2Ly s
Ac(}gﬁ% cf%gpﬁ%@«? ﬁgmfe%g PG alkd-V$9) NIASEDRADANO: TIAr ) 3- NH2;

AcAd-ea({dQxsp-BistDHrlse- Br 2 TaGaba-§y BaNHAISEQS NP 0) 2- Lys- A
Ar g 3- SE D NO 72
Ao Aom s PoFhe A BTN DAy R SE B SO TPy o) 2- Lys- A

Acﬁ%@sf%ﬁf@‘i%g%&ﬁa ey 0RRgs mma |

c ) 2-Lys-A
A @G&/iél(,gs;%?s g sh@ArZ% ;ﬂgﬁ GQBQL?%%I%%I&%E) ?(géup? 2 ys-

n-tNEarved)-Cha-c(Asp-His-D-Phe- Arg Trp-Gaba- Lys) -NHz; SEQ ID NO:12

G u- Hi s- D 2- Pro) 2- Lys- A
ACS}g’hegi%}aHT;P llah?%yAm -tp- @ey@;)%zs)plﬁ‘gb éE{Q 11r KI?—Q {%EQ

AcyEh k@i - Eres Ararlip-Gabg e NSRS D NBY) 2- Lys- A
Ac&N%aB;\gc)(Akﬁtﬁyb -y AR Trp- @ax&%ﬁmrz(s‘wi@ Né#21 (SEQ ID
Ac/tcﬁa:«@sp-msm Hhs—AlBg-D Weph-Aa- gyﬂirmHAISEQ])EBNQPJ 0) 2-Lys- A

p f-Ala-Tyr g- Lys-An-Lys SEQ I D
ACN@}W (Asp- His-D: Pﬁe Arg -D- lep Ala- Lys)yNHz SE@ID NO'13 (SEQ

&%a Higt B AR 15 P By T ST O, ey

( 1 e-Ar T a- 2,
ACA@:%CQ(J&J-});_ Z @Ph -ArgDTrp-Al L)és) NH;; SE ISD)N%) F}rso) 2 Lys- A

Ac?rmete(Alsmyuph@A@g@T@_mmysoMga qu D Nk 3- NH2;
SEQ I D NO 79
AcASlecq( Sy Hi-1p- %—h%AEg - Rt D2 lg=UysNAIH220BQ &) NO{(Lr o) 2- Ar g

ackiies b R AP R AT Ty R PR B0 o) o 1y

T 2; QQd 80

AG ﬁ&pc((é/@l}%su Hi Sgég[j]"’r\é}.é&@ gyyﬁlﬁ %Iﬁa Q/IS) (Pr og 2-Lys

Ac:ReRc(Agp-MiaDl Plﬁeg)kﬁg G T\rp AA&@»B)»NI-B SRCHINMINO 81)
Ac c(Cys-d u-His- - 2- Nal - Alaé,ye&ll(Pro)Z Arg

Ac-gpc(Aspilts- PAPlgeyérgilDﬂTrpzap(\ArywaQ( H NO 82)
Kl SR s B s gy N SN iRa o2y
Ad Ieg&%s?-ﬂ%étb( regﬁ.g-é:t@'-cﬂagcggh@hs;%@z B/R:AFr 0) 2- Lys
Ac-Nle-c¢(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-f-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c¢(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:16
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NHz; SEQ ID NO:16
Ac-Nle-c¢(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NHz; SEQ ID NO:16
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NHz; SEQ ID NO:17
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; SEQ ID NO:17
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NHz; SEQ ID NO:18
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(Arg)3-NH2; (SEQ ID NG 81) 25

Ac-c(Cys-AQ u-Hi s-D-2-Nal -Arg-Bal -Al a-Cys)-(Pro)2-Arg-A
waepobB6dia- (Arg) 6-A n- (Arg) 3-NH2; (SEQ | D NO BG)/US2008/012490

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro) 2- Arg-A

AR sy et Gk AR INILEENEERRd I NOH) | o

A@Nlé%%@AHH)s&B@H& -ABOBL] 4%,8)-BirHBEQ (SB@I1B NO: 83)
61 2009/ 061411 PCT/'US2008/ 012490

AcANlee‘((Cys -DaGln- HissDERHR- Akg- Trir- Gy IPEAISEQIBEINQ:6Y 0) 2- Lys- A
Ac(‘ E&({QI@?T@-&%)/A% q:rp Q) X]Sa) Eys Arlg) %Eg 1D IQIArI%) 2= NF2;
B DS s R RN 50

AcNQle&@ii’exﬁD Ala-His-D-Phe- Arg -Tr Cy )rNHz SEQ ID NO:21
Ac-c(Cys-d u-Hi s-D 2-Nal - rp-Al a-Cys)-(Pro)2-Lys-A

A 16t GO - Y FIGE §-Dhvegps ref Topsfen (Mg SEQANIHE ( SEG 1D
Aleaq(Psss Dl s Bhs: g Trar RNk SEQIRYS2 pr o) 2- Ly
DF@%%nyBﬁk%@-ﬂ*l o Rt A Bp- AYS)IKsf AN LS BOONgOH3 NH2:

e A

((q s- 3 u- )E (Pr 0 Lys
D-Phe B (T ey oA DR T AT SERE NPgHO

D KB MR8 i b B AR KT N R0 NP 2. 1y«
D-Ililéé-ggd)ys?g@:@\'(ﬂ)%Ai(géﬁig)]ﬁAg-Drdﬂ-gi\ﬁN\ﬂ‘fgBEQ$§@I®96
NIAG:.(CF:;(szIs-KHHhehMg -Drp2A PlaiCyA)- i H2 - ML) HANG:CYs) - (Pr o) 2- Lys

p f3-Ala- (Arg)2-Lys- (Arg)2-dn- Arg 3-NH2; (SEQ
Aq—l@lq\@AgB-)D -Ala-His-D-Phe-Arg-Trp-Lys)-NH:z; SE 0O:28

ARt B At b e A s A A B RO BO Ry (5 i
Ac(—IQEQ:(Eg M’A%Oﬁﬁs D-Phe-Arg-Trp: Pen% QM SEQ D NO29
Ac- s-d u- a- Cys)-(Pro)2-Lys

Ac(-N&pC(CyAJDaAGJ-)HléJD Bh@Al.rg Q“-rp-ZQ/sI NII-Q) SECIDNGOBY) 3- NH2;
SEQ I D NGO 91
Alecq(Cys DV aLﬁvsSDﬂihz =gt Trpr @ys)-NE1 SBRADAYS)30( Pr o) 2- Lys

Aé@feﬁk&gé»ﬁ ﬂe glg/ D/_\l;}ge }-i}'/g Trfg éry%) I%Hg ﬁd ﬁS R?C? 3d\| 2, (SEQ

ORI I A0 O

Ad ISEQ(CIQS MQﬁ)IlSZEPhe -Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-c(Cys-d u-Hi s-D-2-Nal - Arg-1-Nal - Al a- WN& (Pro)2-Lys
Ac-WEpc(£3s-R-ghaytis-B-Pherdeg- Ttw@é)ﬁwgl)zﬁf@ > NE:39 3- NH2;

I§IF c(i’en lIEPS % I)’he -Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:31
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2; SEQ ID NO:32
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH:; SEQ ID NO:33
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH:; SEQ ID NO:33
Ac-lle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH:z; SEQ ID NO:33

-57-



10

15

20

25

30

Ac-c(Cys-G u-Hi s-D-2-Nal -Arg-1-Nal - Al a-Cys)-(Pro)2-Lys
-Asp f3-Ala-dy-(Arg)2-Lys- (Arg)2-d n-(Arg) 3- NH2;

W@ QP06 1BINC, 97) PCT/US2008/012490
Ac-c(Cys-G@ u-Hi s-D 2-Nal - Arg-1-Nal - Al a-Cys)-(Pro)2-Lys

Ac.@%@@ﬁ%?%@%@%ﬂ%ﬁﬁﬁw e -

AcliCNfa‘( s- @bt DPige- JQrb?-THabaBé@}rgy -Nab; SEQ TIOR3 Pr o) 2- Lys
-Asp f a- (Arg) 2-Lys A n- (Arg)3 NHz; (SEQ I D
NlNQCBB)Hls -D-Phe-Arg-Trp-Gaba- Cys) NHz SEQ ID NO:34
Ac-c(Cé/[_s-Gu-His-DZ-Nal- Nal - Al a- %s) (Pro)z-Lys
Phe AKpy SR PRSP G ) W e PRRJPRRA, . (SEO 1 D
99). 5
AT by 8 B DR A TR G 9NEF SHURNG Y pr o - Lys
Ac(rg%%-(clﬁ ﬂ@raTm)rs rﬁpnemrgfrb;@;rswms’?e@m NABEg) 3- NHz;
Ac/mm((ojsl-l@ Bhd-lASg D—’Epp\ﬁhbaACgs)BdHa /SEQ 0y NOBPr 0) 2- Lys- A

p f3-Ala- (Ar Lys- 3-NH2; (SEQ I D
Acm@elq@a p-His- §) al- Ar%/ -Trp- Ala %ys) NH:; éEQ?B) NO:38" (SEQ

A %&?!%rﬁ FhOE R B ARTRIN S3R0Te 10
Ach@ej(?%s-His-D-Z-Nal-Ar -Trp-Gaba- Cy ):NHz SEQ ID NO:39
Ac-c s-du-Hs-D I\% al - Al a- Oys) - (Pro) 2- Lys- A

Aceylef BC 8- BESTF2- BhlA¢Alg)- ’AthG/}&) (&g FEQADINOAYG) 3- NHz ;
SEQ ID NGO 1
Ac;(ttd’lgc@gngp @L‘UDF% -NapAye {lap-Gabg-Llpal- NN-a38S) ) N@#A@) 2- Lys- A
Ac[(%le{\%A'%IB 1s_¥l2552g1z}i A o 9irp yéz;ba(ﬁrsg}\ﬁ:[ GSEQ(IérIge)%_ONHZ (SEQ
. P Lys- A
R R A D B DI
AcHNeNQCHOH)is-D-Phe-Arg-Trp- Ahx Cys) -OH; SEQ ID NO:42

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Bal - Al a- Pro) 2-Lys-A
D-Bhe-t@yatHis @-haigg{lyp-Alp Rr@)'@ TherHAﬁééégrD&@ 43(SEQ I D

DRl E R e P Ares TR TR QD NP Ly A
3113)
D-Dhe- Eﬁﬁﬁ?ﬁ\[}ﬂ% Z‘rg@p%ﬁ)ﬂb(’ Xf% “i%f?(%??) ( P?oq) 2-Arg-A
AcSNlet QEM-Bl{- D RNeSA £d-Trp- f&hgj;&) -SHE; SE(BIENIAAUNO. 113)
Ac-c(Cys-A u-Hi s-D 2-Nal - Arg- Tr p- Al a- c,y(g (Pro)2-Lys-A
Acslgletc(AbprHig-D-Phey Aty épn@w> Qﬁ PFS& NHNOAISEQ 1 D
1 114) .
AAD( eI U R Ase TR LAy N PR RER BN o) 2- Ar g- A
Al ef-6{%&}ﬁy-b:ﬁ\é!A%‘rgﬁ-%;abQL%)(éﬁgé@Q'ﬂﬂQNo(zﬁEQ ID
Aé@h Aep-1Hs D&y ZPrpatabArigsF OM;AED Iy NO:A4r 0) 2- Lys- A
‘ %%ég E\r S- élaﬁ r?ﬁi})4 NEIZ (SEQQID NO 115)
ACA@-QI'(aEQ(ASIGHls H -BhéDAPg- ITIa}b-G&bgL"Yﬁ)pQN SEQJP)NQOMEM0) 2- Ar g- A
sp_f-Al a-(HArng-G n-
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH; SEQ ID NO:45
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30 (Arg)4-NH2: (SEQ ID NO 115) -63 WO 2009/ 061411
PCT/ US2008/ 012490

W00 0st G u- Hi s- D- 2- Nal - Ar g- Tr p- Al a- Cys) - ( PreQRUi2088/642490

sp f3-Ala-Tyr-@y-(Arg)s- A n-(Arg)4-NHz; (SEQ ID

Acgﬁeg@s-bé«\la-lﬁ_}s@ﬁl\éﬂ- 18 P O SEQIRNOHS 1 o a0
Ac%eg %@fgmra 1@ YD-LAH) Srg- ;ﬁ\m t/;&)gf))ﬂf B ID(EQ6! D

Acmm(?ﬁil@m-ms@-&%am@ng ARg!-CyNaDHABEQAPSYOUr 0) 2- Ly's
AR DR e D BRI e B o Rt SEATYETE r 0) 2. Ar g
ARl g DRt D IS e RS RESEG B RAY 15 675 ar g

Ac= b@{élﬁk ¢ H@D(WegA ~BPIGaBAPEAYOH3SIDIRD NSEE | D NO 119)
Acc s-d u-Hi s- 2Na| Arg-1-Nal - Al a- Cys)-(Pro)2-Lys

Ac gy ADRAR D9 Kk A THEChe MG SQUBNG 60 | D
Acinecq(Eys Do lr-FissD Bh=Adgr Ty §19)-Nelr SERIPAYSSY( pr 0) 2- Ar g
AR5 AL ED T phE) o Py R SefBinG 36 | 0
c gty 2-L
e DD ity SO )2 L
AchO)AIrg-jIcICys -His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
s)-(Pro)2-Arg

Ac-c(Cys-d u-His-D 2-Nal - Arg-1- Nal - Al a-%}%
Ac-hugnc(Eyails-PyPheatye-Trxfgha PenhiNHar JPAIRNGSE SEQ 1 D
AR AC) s Dl D B A TRV NG SERIDAG Y pr o) 2- Lys
Acl\%ﬁﬁggzc;(gAﬂ -Bris L PHE- X ed- PO A Ps- L%g NI SE @ RONE; (SEQ 1D

AcA@pg:«((Q;p—Hﬂs-ﬂD—Phe}Aﬁg Iera-A:yg)—NIrMeﬂEQmal\Wﬁ (Pro)z-Arg
-Al a- Tyr - X g)GGIn( 3- NHz; gSEQID
Aprelcﬁst -3-Pal-D-Phe-Arg- aba-Cys)-NH; SEQ ID NO:

AN QERAR ?hé“r'\'{%' %rﬁ%lyécx%&yﬁ“z( %E@if%w R
Aﬁqreca%ép%g ‘2‘?3’?*‘3 AN%LT'ﬁr]%)%aﬁié@ (8D (?)ID (I\Ngb%z -

Aomka((q@mu-msaaw-mnrpﬁfgm.@w) mna SE@)D(NRDE»)Z Ar g
-Asp f3-Ala-(Arg)s-G n- ) 4- NHz; | D NO 125)
Acﬂﬁlecc((@ssDG\la HisgD-Bhe-Avgt rAr bMSJeﬁ) aS L NO:) 2- Lys

ARy Dol 060 e AR b IS BeNOSE 2
Ac-c(Cys-Glu-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:55
Ac-c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NHz; SEQ ID NO:55
Ac-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:56
Ac-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NHz; SEQ ID NO:56
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:57
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-f-Ala-Cys)-NH:; SEQ ID NO:57
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NHz; SEQ ID NO:58
Tyr-Gly-Arg-(Lys)-(Arg)-GlIn-(Arg)s-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-NHz;
(SEQ ID NO:60)
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys)-(Pro)2-Arg
-Asp f3-Ala-Tyr-Ay- (Arg)s-An-(Arg)3-NH2; (SEQ ID

WOM0YAGiK11 PCT/US2008/012490

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) -(Pro) 2-Lys
Tyf\é?)? é\% ?{Sﬁ)léﬂrggdﬁu((ﬁ’rg% Boc ik JRLS - HENAZFR TP Lys)-
NI&C(SIE@ sr)H s- D- 2- Nal - Arg- 2- Nal - Al a- Cys) - (Pro)2 Arg

Al a- Tyr Gy- (Arg)6-A@n-(Arg)3-NH2; (SEQ I
NINCINSZM){]S -D-2-Nal-Arg-Trp-Lys)-f-Ala-Tyr-Gly-Arg- (Lys)z (Arg)e- Gln -(Arg)s-

Ac- c% s-QJ u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys)-(Pro) 2-Lys

NHAGFQ B NQe2yr - @ y- (Arg)s- G n-(Arg) 4-NH2; (SEQ I D

A Rp His D-ANek Ars TRRILY A AR T SN AT B S
(Ar T%S(GE@IMOQZ)(_ 10 (Arg)5-dn-(Arg)4-NH2; (SEQ ID
NIgc(Astpdias- 26N - A rgT 8- Nad) < Boghe-Bat-Ghy - rgybys)f- @rng) G lny(drd)s-

sp f3-Al a- Arg)s G n- (Arg)4-NH2; (SEQ I D NO 130)
N%(S,E&% ‘®3)H s- D- 2- Nal - Ar g- Bal - Al a- Cys) - (Pro) 2- Arg- A

PSS\ (SRR B R -
G%&Afﬂ%ﬁ)\@{ LBECIDYNONY) s- G n-(Arg) 3-NH2; (SEQ ID
AcAn(éy{ _OpsHB-D-H\al-Br 8- TNaIGIAQys Bftro i Lys @ysp) Ty FElY) Reg-(Ly/s)

(Am gﬁuﬁ'«r""gf H; (S}\fQ(ID 9% '65) Gn-(Arg)4-N2; (SEQID

A RN RO b Pl OB P i

(A%:ﬂ-ﬂ\@ﬁ)(SEng Nlogé)DZ Nal - Arg- Bal - Al a- Cys) - (Pro) 2-Lys-A

Acsmlete(Ahmﬁwmw (ag GY B-LyS- (PrOLy} BrshHDoc- THEQIH Brg-(Lys):-
(Amﬁz GPCg&nga}INHH@E@IQ N@I671r g- Bal - Al a- Cys) - (Pro) 2- Arg- A
gfd %T% 2- ﬁay A@ArIg% %ly (E-_lys) glﬁro)q)Lyslx D(QCS %8‘ be -Arg-

-(Arg)2- T T Doc) 2-T G
<Lf*‘? ) R Ay g o R 4 Nb: TSE0 1D Ko 136)

ACAQ‘CN Sl Hiy - DNAlL-Ar FiTsp A1 20 s \([o )Ly s@,@)ﬂ Ala-Tyr-Gly-Arg-
f3-Ala-Tyr-@y-Arg-(Lys)2-Arg-A@ n- (Arg)4-NH2; (SEQ ID
(Lysr- (g )-GIn-(Arg)s-NHo; (SEQ ID NO:69)

A EPETBY Dbl Ak T e Ll o Ralp= AR
UGB E??W A?éZ‘T‘?S ors)
Ac&%lﬁ(?sﬁﬁ@lﬁ%}ﬁﬂﬂ- 2&%‘[2 D- Phe Ar Trd;g) AF%QLJ!ySﬁ)(Arg)z ol
(AfRs-Nih; (GIEQ-I@NN@EDG n- (Arg) 3- NH2
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Lys-Asp-fi- Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-GlIn-(Arg)s-NHa; (SEQ ID NO:71)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-(Arg)s-Gln-
(Arg)>NHz; (SEQ ID NO:72)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-Gly-(Arg)s-GIn-
(Arg):-NHz; (SEQ ID NO:73)
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(SEQ I D NG 138) 5
Ac- N e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys)

wo 200ba6THYY - G y- (Arg) 5-d n- (Ar g) 3- NH2; (SEQ | CPEIDUS399/012490
Ac- N e-c(Cys-D- Al a-Hi s-D Phe-Arg-Trp

Ac &é@ﬁagﬁcﬁ&ﬁr%@ %%Bg%ﬂgpégyzr?ro)zrﬁgﬁg/é ? AR "lgyl}(&ly -(Arg)s-

Gld- Ag)fgml\lg@gm&@m Lys-(Arg) 2-A n- 10 (Arg) 3- NH2;

AcA:(:CN 61&(—]@;@-2}}\],&1 ArgﬂTsp-IZ}lPﬁquNl’ge)T—ﬂ.ps-ng)ﬂ-Ala-Tyr-Gly-Arg-
es BGIn (Arg) 3- NH2, (SEQID

ey AT AT B RSB GIR s- . Phe- AL G- Trp

adgeen s wﬁmgaé%%% E;%%?SM“N%T%%%

%N OANO)73y A n- (Arg) 3- NH2; (SEQ ID
(L)fs% asgic NI g (SE%/IS D@A7I%2;1 H s- D- Phe- Ar g- Tr p- Cys)

chscysd -Glu-Hay- @)leaysqg Arpida-Gys)-(Pho)e ) 3s- ANp- A[SEQ-GIp-Arg-
NQ 143) Ac-N e-c éiﬁ -D Al a- H s- D- Phe- Ar g- Tr p- Cys)
Lyféllwlasm\ggt N3 er I@I&Or? 0Arg) 3-NH2; 20 (SEQ | D

L ] DR ORI A N rv

&Y Arg-T f3-Ala)2-(A
O SR aBRO . T, O (3 M 02

AcAm;cN Ehe H@@M A—rgilBal-BlePﬁgs)APg))iFLps-@ypﬁ A3y AP 2A G-
g)5-d n- (A g) 3 SEQ I D NO 149) ;
(L}ﬁéz-(lﬁlré Lcilt‘,\j Arg)- ﬁ@@f—q ZPr g- Trp Qys)-(f3-Ala)2-Ty

GG S H DN A N AR v PRl R s Ao Argy v

QID 30 NO 151) -66 WO 2009/061411
NS s

ACAILCN -GGy B-DNAL-Ar g1 SN - Alae= yi)-(R o= y6yA9p-Pada-Gh i) {- Birg
sGInéS 3-NH2: (SEQ | D NO 150)
(Arg>-NFe: ©F NOM0- Hi s- D- Phe- Ar g- Trp Q/s) Doc- Tyr-Q y-

AR B LRP AR D PR PG AT e SRl
(A?g')g\l@‘l (@E@I%NU?BD (SEQ 1D NGO 151)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-(Arg)s-Gin-
(Arg)s-NHz; (SEQ ID NO:82)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)-Lys-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:82)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-(Arg)e-Gln-
(Arg)s-NHoz; (SEQ ID NO:81)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)z2-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:83)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)- Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:84)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:83)
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Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - (Doc) 2- A y- (
Arg)s-A@n-(Arg)3-NH2; (SEQ I D NO 152)

waoeoodoere] Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - ( DoRQRUT2008/@B 2490
ly-(Arg)s-G@n-(Arg)3-NH2; 10 (SEQ I D NO 152)

AR QPP AT SR VRO TR e o-re
=(Nr&p T

(L)%@%_(N 9%]5%(Ar92 Wy FEQG@]R?E\?S%E Nlr-|g Q/?)SEQ I D NGO 153)

AckfCys-Glu-His-D-2- Nal -Arg-Trp-Ala-Cys)-(Pro)z- Lys Asp-fi-Ala-Tyr-Gly-Arg-

NI D- A Hi D- Phe-Arg-T f3-Al 2-(A
Gm@g)zceﬁﬁ%éx%léﬂsﬁ@@a NG 1o N 16, S (e A e

B EHY B P Ay REP S A TR Quple Kl arflaha i

(L)/é% éNrgyaldlﬁém{D(éE@ b Nolg7Phe- Ar g- Tr p- Cys) - (f 3- Al a) 2- Ty
ys- G n-(Arg)4- 20 NH2; (SEQ I D NO 155)
AcAttCN Glu:H@@-B\IAl Ariil N Ao ya)-(Rro)g-yGys3p-Poda-T -G s AG-
| n- (Ar g) 4- NH2; &'SEQ ID NO 157)
(Lyge: (ﬁlréﬁﬁlt‘,&(é—r@? PR (JEQ B BREZWAr g- Tr p- Oys) - Doc- G y- (Arg
5 ; = | 6
AdeR B AL N AP e R Ly R f A DY 4
, ) ﬁ@gl DNO. 156
(Lw(mrgy@m (A%Q)\ﬁ{ I\?S Ig Phe b g- Tr p- C,%/s) -(Doc) 2-(Arg)
ACSC{G’S?G(‘AHﬁ*@-ml AfSENalt AladYs1-BFp)2-Lys-Asp-f-Ala- (Arg)a-Lys-

Ac- Nl e- D- Phe- Arg-T Doc) 2-d
<Ay§g§sgxe g GERIPNO (S0 | No 18] 6y wo

Acr 28 g Hé;?]' Pﬁ/ P?%%Q% 314%53 ?g‘r?i/\l Lyéé%ljirA[l} AréLﬁ/_s-( A
(A%’g;N | e- c(gz‘,ys chég,t Ig?‘éé%?)g Tr p- Gaba- Cys) - f

Ac-ofCys-Giu-HE-P-1- Mol \sg G Nal{An g)y8)-WH2):-Ly(sSEQ-f-BINQAIHRLyS
Ac- Nl e-c(Cys-Hi s- D- Phe- Ar g- Tr p- Gaba- Cys)
(Afgaz ﬁha(ﬁer,gaagl)lkh @EQ@%@%BNHz (SEQ ID NO 160)

A HEP N B2 AR5 A v ey Sfre)
PR G A L
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Gly-(Arg):-Lys-
(Arg)-Gln-(Arg)s-NH:; (SEQ ID NO:91)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-Gly-Arg-Lys-
(Arg)s-GIn-(Arg)s-NHo; (SEQ ID NO:92)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Tyr-Gly-(Arg).-
Lys-(Arg):-Gln-(Arg)s-NHz; (SEQ ID NO:95)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID NO:96)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Gly-(Arg)z>-Lys-
(Arg):-GIn-(Arg)s-NHz; (SEQ ID NO:97)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro):-Lys-Asp-f- Ala-Gly-Arg-Lys-
(Arg)s-GIn-(Arg)s-NHz; (SEQ ID NO:92)
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10 NO 162) Ac- N e-c(Asp-H s-D Phe-Arg-Trp-Lys)
f-Ala-Tyr-dy-(Arg)s-An-(Arg)3-NH2; (SEQ 1D NO 164)

Woo0bloeHe( Asp- Hi s- D- Phe- Arg- Tr p- Lys) PCT/US2008/012490
f- Ala Gy-(Arg)s-An-(Arg)3-NH2; (SEQ ID NO 163) 15

o b b Bty oL

(A.zgzr ANHEI (SEQ1PheoABY- Tr p- Lys) - (f3- Al a) 2- Tyr-Q y-

g)s- n- (Ar g)3-NH2; (SEQ | D NO 164)

ACMGN-@WW%P iHNsl Bf@ﬁé‘mf@laﬂm)-ws’)vl(yfs%Sﬁ-ﬁﬂa-@fs-l(%r g
)s-d n- (Ar r,(g QLD 20 NO 165)

(Aﬂéiﬂp‘e(fg@ (§E@I RBPh- Trp- Lys) - (f 3- Al @) 2- (Ar g)s G

| N~
AC;&KC_Zh %I wﬁg%k%ﬂpg %&E Pro [E)bs AsP y/] A& y]( g}

- 2 b 166) 25
Lyi@ﬁéﬁ?@gwﬁ? ([(}gﬁé %3@% Lg/s) Doc-dy-(Arg)s-dn
Ac- q(@ysggfvm NHQD 1- SEQAIr@BaI\BlalGﬁg) (Pro).-Lys-Asp-fi-Ala- (Arg):-Lys-

Ac-N e s- D- Phe- Ar%Trp Lys) - Doc- (Arg) 5-d n- (Ar
(A@)zasz‘\rge e At e

BN SR TR

G@Q@%)Qmﬁl(@m NB2(@8p/ 012490

Ac-N'e-c(Asp-Hi s- DPhe Arg-Trp-Lys)-(Doc)2-Ay-(Arg)s-

AcGl(@y<- @hg)'ﬁs—Nl-ENa( BESBRDAIANOy )G PYo)2-Lys-Asp--Ala-Tyr-Gly-(Arg):-
Ac- Nl e-c(Asp- Hi s- D- Phe r p- Lys) - (Doc) 2- (Arg) s-d n-

L M@)@Gwrgéaéﬁtjz (BFORBNGIHOE

ACf a yr bByﬂ\%\r e I%él ﬁ'ia?g\ya % ys"(‘%%'é'Alla'Eﬂ)ryl{lélX'fosg'Lys'

3- T L
A e G, e (560 10 no 169)

ACAQQN -6hctihisP-HNal- B-rglmel-AﬂagCSFs)ﬂPtcysLys Asp-fi-Ala-Gly-(Arg)2-Lys-
f3-Ala-(Arg)s-dn- {{82)4 NH2; (SEQ ID 10 NO 169)
(Arg-Nins(Ang s Hpji (SE Apél Trp-Lys)-(f3-Aa)2-Tyr-dy-

Ac-cA&%-&luc-;}ﬂs bﬁg gx?al -Arg- al-A SE%)-(ProNOLys R sp-f-Ala-Gly-Arg-Lys-
(Arg)s-Gln-(Arg)s-NHz; (SEQ ID NO:103)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:113)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):- Arg-Asp-f-Ala-(Arg)s-Gin-
(Arg)s-NHz; (SEQ ID NO:113)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
Gln-(Arg)s-NHz; (SEQ ID NO:114)
Ac-c¢(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)-NHz; (SEQ ID NO:114)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)-Lys-Asp-f-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:115)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)+-NHoz; (SEQ ID NO:115)
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Ac- Nl e-c(Asp-Hi s-D Phe- Arg-Trp-Lys)-(f3-Ala)2-dy-(Arg
)s-An-(Arg)4-NH2; (SEQ ID NG 171) 15

Wo\eooMoeHe] Asp- Hi s- D- Phe- Arg- Tr p- Lys) - (f 3- Al a) 2PCRIS)088/@B 2490
I n-(Arg)4-NH2; (SEQ ID NGO 171)

gﬂ'}! ?ﬁ?ﬁﬁ@ér %%E?ﬁr gﬂgﬁ% P%ﬁ()%ly%%pyﬂlagf% -CHArR)s-

GhﬁfAM)ﬁNHz ASROHDEND: RBE- Ar g- Tr p- Lys) - Doc- A y- (Arg)s- G n
Arg) 4-NH2; (SEQ ID 20 NO 172)

ACA¢€N -ehe %E'%1 BIN%IT?; glg@sp(ﬂ_q)s ArReosp-AAd)-Ty Glohy-(4vg)s-
GhAéAM)"eN 2#@5841‘%1\'9113% Arg-Trp-Lys)-(Doc)2-Tyr-Ay-(Ar

e e P e R e e

(A%)ﬁN@N(@E@INﬂO 108FQ | D NO 174)

c- Nl e-c(Asp-Hi s- D Phe- Arg- Tr p-Lys) - (Doc) 2- (Arg) s-d n-

AC(C,Q@@‘@-]LNI'BS-D(BE@ ADE-1M011A414)Cys)-(Pro).- Arg-Asp-f-Ala-(Arg)s-Gln-
SE Hi s- D- Phe-Arg-Trp f-Al a-Lys)

(AmmN&IZT(y‘% Qd&/N PA§) s- A n- (Arg)3-NH2; 30 (SEQ ID

AC%?: } 7éﬁu EPAS Dvgl\]zp%?&h P\ %ﬂ'&lag _x%? gg{%/gé%é;%pAla-(Arg)s-Gm—

(A%?) cAoaPNG: nof Ar g) 3- NH2 (SEQ ID NO 176)
NIe c(C,ys H s- D- Phe- Ar g- Trp Ahx- Cys)

ACFCIBC}M; GluFytis-OF 3 Na~Agg 8- MG IPA AT 5)-BP i)y s- AGER ALD TNOGLY- (A rg)s-
Oﬁsj H s- D- Phe- Ar g- Tr p- Ahx- Cys)
GlMAr&ia M:Pgé% I%NPA}?& )3-NH2; (SEQ ID NO 178)

he - - -T
ARG HE L R R S A o 1o BN B i s G
g T f3-Ala-D Th
(AR F““%@i’? ésaﬂ?\?é?%g" 2P 130 (520 1 ha 180)
A Tyt Gy ALY B %"ﬁ”‘é“ﬁ‘aﬁ"’;’@“*g%%é*‘?’é N ten)
Gl AR UM LOPEIENG - Ay 6T . Ao Oy |

SR B B D R n
(abe) QG-I AR BE@ID16ON20 YA 9) 3- NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:122)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nél—Ala-Cys)-(Pro)z-Arg-Asp-jf—Ala-Tyr-Gly-
(Arg)e-Gln-(Arg)s-NHz; (SEQ ID NO:122)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)z-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)s>-NHz; (SEQ ID NO:124)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)z2-Lys-Asp-fi- Ala-(Arg)s-Gln-
(Arg)s-NH2; (SEQ ID NO:125)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)-Arg-Asp-fi-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:125)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
Gln-(Arg)s-NHz; (SEQ ID NO:126)
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(SEQ I D NG 183)
Ac- Cha- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)

WO 0Moer4(Ar g) 5- A n- (Arg) 3-NH2; . (SEQ I D NGO 18BJT/US2008/012490
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)

SRR A P bR o

5 DBR, G RO (BNID I 264H2; (SEQID NO: 185)
(Afg éin’io(‘?lsAsp Hi SE%- Phe- Ar?g’ Tr p- Gaba- Lys)

Acfc(BCfd_-é?hiFyhs-Glng(aAAgg-B NG lPA la AT ys)-BRri)AT; y s- A SERAID TNOGLB6Arg)s-
& Hi s- DPhe Ar g- Tr p- Gaba- Lys)
Gmm}a Nk?g()s QdODn 24)3-NH2; (SEQ ID NQO 185)

AGSCRERECREs H(ai\r %5"%‘%?/&? SRR e A e ke)

é- 2 T Gaba- L
(A% GW?A%%HGﬁﬁ?%gggq FE; EgEQ gO Y%) NO 188) -70

AC\WZQQGW Bﬁé@lﬂ:l\ﬂmg}Sﬁ‘Qﬂ%l@ﬂ@}O’ro)z Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
EHIS D- Phe- Arg- Tr p- Gaba- Lys) - (f3-Al a) z- Ty
Glﬁ(@gﬁ-tﬂ:}zgﬁ hNOAK2§) 3- NHz; (SEQ | D NO 187)

NS LA 0 DA s s

5 Tr p- Gaba- Lys) - Doc- Tyr - Gl
‘AP%&?E@%‘%%”‘?‘Z\ES"?%QR B Nordagy o YT

AAGENCTh-ETIADR2-NabAbe - Bab AN-Gy )f (Brdfabps- Ay p)i- Mg Arg-gils- G
In-(Ara23 NHz: (SEQ 1D NO 190)
(Arg)« NEha(SEQEENQ 180D Phe- Ar g- Tr p- Gaba- Lys) - (Doc) z- Tyr - G

AclCRe R st Nk bR b P brashe ey Ry Ging)

(A%gﬁ\m(@'a & Niizof SEQ | D N 190)
hCha- c(Asp-Hi s Phe- Arg- Tr p- Gaba- Lys) f-Ala-Tyr-Qvy

Acd(@yglhiu-Hin DIANG)-Arg Bz Al{-Cir (PEd)NAr d-KNkp-fLAla-Tyr-Gly-(Arg)s-
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) -f 3- Al a- (ArQ)
Gle-(&rgi>- NMZQQSEQ\MNQ@QQ | D NO 192)

N T A T TR P
GIn-(Arg)s-NHz; (SEQ ID NO:134) “
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:134)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Tyr-Gly-(Arg)e-
Gln-(Arg)s-NHz; (SEQ ID NO:135)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)-Arg-Asp-f3-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:135)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)-Tyr-Gly-Arg-(Lys)>-(Arg)2-Gln-
(Arg)s-NHz; (SEQ ID NO:136)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-Arg-(Lys):-Arg-Gln-
(Arg)+-NHo:; (SEQ ID NO:137)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-Arg-(Lys).-(Arg)-Gln-
(Arg)s-NHz; (SEQ ID NO:136)
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Ac- hCha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - (f3-Ala)z- (A
rg)s-Adn-(Arg)4-NHz; (SEQ 20 ID NG 192)

WQ\eoonBhi € ( ASp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - DocPAH/US1808/012490
(Arg)s-An-(Arg)4-NHz; (SEQ I D NO 193)

Acﬁ\clre %83 g(xﬁazﬁhfé' I%TE’B' Ff%% 1&%&‘1@@ %Qgré‘% i R LR BES

N(Aagg Cha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (Doc) z- Tyr- G
1ly- (Arg)5-A n- (Arg)4- NHz; (SEQ I D NO 193)
AcAsleh(hps-Df A ish [2-PDe hrg-Thpesys) - Aakialy tipsg)s- (Dot ) Rt h)

s-An-(Arg)4-NHz; (SEQ |D NO 194)
(SEQHE}I\@SI %(Asp H s- D- Phe- Ar g- Tr p- Gaba- Lys)

Achzsf“&%@ T S SRR arg

(SES IDPNB P39 ( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)
f-Ala-(Arg)s-A@n-(Arg)3-NH2; (SEQ 1D NO 196)
AcANLeFdPﬁyes—D(Abﬂ-IHr&-Plbe%g ThpeyB)f-ABakGly s y)s-Gln-(Arg)s-NHz;
Ala-Tyr-dy-(Arg)s-An-(Arg)3-NH2; (SEQ I D NG 197)
(S@HBW¥@)C(Asp Hi s- D- Phe- Ar g- Tr p- Gaba Lys)

ACA\HAIM?C& A{)gcé%_ Is D g/_ﬁfs%le g’@gﬁ‘ﬁ%ﬂpp r %(%%é)z Lys-(Arg):-Gln-

(A%)AN@{ 2T WESDY NAg)s- A n- (Arg) 3- NH2; (SEQ I'D NO 199)
| e-c(Cys- Hi s-D Phe- Arg- D Tr p- Apn- Cys)
Acf-Nl@:I—QC(/sADgA]Ea 1@ sAD{Phe g 13- TPy s)-BEQa- Tha- Gl N@-12300Arg)s-Gln-
& Hi s- D- Phe- Ar g- D- Tr p- Ahx- Cys)
(Afg)AN&Izﬁy% %@N Pi4d) s-A n- (Arg) 3-NH2;  (SEQ | D NO 199)
A E L0 H PGS s bty iproin

5 Phe-Arg-D-Trp
(A%AINIa QGISS)@/I?BH%% yr - Glyg(Arg)s @ n-(Arg)3- NH2; (SEQ

Ac-DIeN(CRO D) A BEHNHR-Fhi @yrg- HipsCB) Pt ATy - AL ys-(Arg)e-Gln-(Arg)s-
f3-A a- % f3-Ala-(Arg)s-A@n-(Arg)3-NH2; (SEQ ID
NIM@Q; ‘2 - C(Q/s DAIa H s- D- Phe- Ar g- Tr p- Pen)

e A B AN T v
NI-fIz @Ebﬁ%)krd'ﬁ{sg) s-G n (Arg) 3- NH2;
Ac-Nle-c(Cys—D-Ala-His-D-Phe-Arg-'Trp-Cys)-jK-Ala-Arg-Lys-(Arg)a-Gln-(Arg)s-NHz;
(SEQID NO:144)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala- (Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:148)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(f8- Ala)-(Arg)s-Gin-(Arg)s-NHz; (SEQ
ID NO:148)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(8-Ala)-Gly-(Arg)s-Gln-(Arg)s-NHz
(SEQ ID NO:149);
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(f8-Ala)-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:149)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:151)
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(SEQ I D NG 203)

Ac- N e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Pen)
WO 2009@614Ar g) s- A n- (Arg) 3-NH2; (SEQ I D NO 205) PQBUS2008/012490

Ac- Nl e-c(Cys-D Al a- Hi s-D- Phe- Arg- Trp-Pen) - (f3-Al a) 2- Ty

e Ve - - D ,
AP R TR A B PR Bk g e
IDWOAsG) s- A n- (Arg) 3-NH2;  (SEQ I D NO 204)

Ac- Nl e-c(Cys-D- Al a- H s-D-Phe- Arg- Trp-Pen) - (f3-Ala) 2- (A
AcrIglese(GrabD( Alagf)B-Diibe- ArgEQp-G6)- o cNQr 0F)(Arg)2 GHB(Arg)s-NH;

2009/ 061411 PCT/ US2008/ 012490 Ac-N e-c(Cys-D-A
(SEQINQ:BPhe- Arg Tr p- Pen) - Doc- Tyr- A y- (Arg) s- @ n- ( Ar g)

V

ARG b T Iy Bor AR el 0
NS (Arg) 3-NH2; (SEQ 1D NO 206) 5

Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - Doc- (Arg) s- G
ActNle( € g9-B- A 1is([SPRe1 D g- TP QB Doc):-Gly-(Arg)s-Gln-(Arg)s-NHz;

Ac- Nl e- céz Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - (Doc) 2- Tyr - G
(SEQH?N%} )3 n- (Arg)3 NH2; (SEQ | D NO 207)

Ac; 15) %E@ ﬁ)c%%rl%s@% ﬁrg%@?@g@rﬂ?g—g@gggg (/—( D?-()Sl% (ﬁr%)s(NHz

(SE‘@IIB“I\RD%Z(WS D- Al a- H s- D- Phe- Ar g- Tr p- Pen) - ( Doc) 2- (Ar Q)
s-Gn-(Arg)3-NH2; (SEQ ID NG 208)

AENRAEC g4-DyAlaHis-IDPREA By rpAT ) Br Alat(Br -GBSy} NH:; (SEQ ID
f3-Ala-Tyr-@y-(Arg)s-Adn-(Arg)3- NH2; (SEQ ID I\I0209)
NQ#54) Phe-c(Cys-Hi s-D (Et)Tyr-Arg-Trp f-A a-D Cy

SRR R PR R R v

(séQﬁbeéElly (Arg)s-An-(Arg)3-NH2; (SEQ I D NO 209)
C(QIS H s-D (Et) Tyr-Arg- Trp f3- Al a- D- Cys)

AcﬁIQleAi(Gy{ Br glasH (s D-PhAAY p A2y s)- (2 B14) SEQ g) HEINCE A2 g )N H:; (SEQ
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp
IDMNOAPR- D- Cys) - (f3-Ala) 2-Tyr-d y- (Arg) s-d n-

Ac%%éx%l_a(qﬁg%ll’ggw -gg;l}rpﬁ)@s)-f/}—b\1a)z-Gly-(Arg)s-Gln-(Arg)4-NHz;

(Sgl\%f%%@lg%s) -(l1-Ala)2-(Arg)s-An-(Arg)3-NH2; (SEQ ID
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(f8-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:155)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-GIn-(Arg)«-NHz; (SEQ ID
NO:157)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:156)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:156)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc):-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:157)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:158)
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25 D-Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp
f-Ala-D-Cys)-(f3-Ala)2-Ay-(Arg)s-d n-(Arg) 3- NH2;

W@ 3BQ06B1INC. 213) D- Phe-c(Cys-Hi s-D (Et) Tyr - Ar gpd¥/psS2008/012490
f3-Ala-D-Cys)-(f3-Ala)2-(Arg)s-A n-(Arg)4-NH2; (SEQ

I : - H.S- - - I, .
A0 BT Pl i Ghed Fob W T LR (ARG N
(SH@@N@lm 214) -73 WD 2009/ 061411 PCT/ US2008/ 012490

D- Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp
AcfidleAN Gy DHEyB)Prvosrg- Rrpg§-abaalps)(RAd- By NGB - (ArgBs InHB rg)s-NHz;

NO 216) D-Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp
CHQ P NP138)s) - Doc- A y- (Arg)s-d n- (Arg) 3-NH2;  (SEQ I D

i . DnRhe- -HLS- r .
A e D P S eSO R e Qe QD
NON@R®BL17) D-Phe-c(Cys-H s-D (Et) Tyr-Arg-Trp
f3-Ala-D-Cys)-(Doc)2-Tyr-dy-(Arg)s-d n-(Arg) 3- NH2;
Ac{ISEQ(AEP-NG-R1B)e- Br Phiep-adChgs)i- 8B Y EClyTifrrg ArginTApg):-NH:;
f3-Al a-D-Cys)-(Doc)2-(Arg)s-An-(Arg)3-NH2; 10 (SEQ
(SﬁQ)HP\I@iC%'i@)) D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp

A ST B RAE R R AR it T it B D
Nd:1éd)a- D- Cys) - (Doc) 2- (Arg)s-A n-(Arg)4-NH2; (SEQ ID
NOC. %17) 15 D Phe-c(Cys-H s-D- (Et) Tyr-hArg-Trp
AcfISleAl( AsPHDy B) P Ard-TrpALgs) o AlaT yr- G- @Yrg)s&In-(Arg):-NHz; (SEQ
&Ar )3-NH2; (SEQ I D NG 218)
ID @‘&é‘l)c( Cys-His-D (Et) Tyr-hArg-Trp f3-Al a-D Cys)-Thr

SRR B B B30 AT ok R IR s

NOd:3s3) a- D-Cys) - Thr- (1 -Ala) 2-Tyr-d y- (Arg)s-d n- 20
(Arg) 3-NH2; (SEQ I D NG 218)

AcENIER#A sif-Blis DHPlse- Br -t p-Lys)-fhAlagtAg p-Gln-(Arg)s-NHy; (SEQ ID
f3- Ala-D- Cys) - Thr-(f3-Ala)2- (Arg)s-d n- (Arg) 3- NH2;

NQ:33) | D NO 219) D- Phe-c(Cys-His-D (Et) Tyr-hArg-Trp

AR B R Do S B T S S B Al Ry
3 e (/s H . DLE) Tyr hA G TTp o
ActNIRHAA Ep-E4i D- k- A - By J(5-Adh y-GIA(8) -Gl Arg)s-NHz; (SEQ ID
NO:165) ’
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(f5-Ala):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:165)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:166)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:166)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:168)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-NH:; (SEQ
ID NO:167)
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(Arg) 3-NH2; (SEQ I D NO 221)
D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp f3-Al a-D Cys)-Thr

WO 20MoedTlyr - A y- (Arg)s-A n- 30 (Arg)4- NH2; ( SBEET/DS2008/012490
NO 222) -74 WD 2009/ 061411 PCT/ US2008/ 012490

B R B P S By e

Ndr1Ehe- c(Cys-Hi s- D(Et)Tyr hArg-Trp
f-Ala-D-Cys)-Thr-(f3-Ala)2-Tyr-A y-(Arg)s-d n-

Ac(hieer( AspiHEs-DEBEAHOTNOLZHAD0b)2-(Arg)s-Gln- (Arg)a-NHz; (SEQID
D-Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp

N@:368)| a- DQ/S) Thr - (f3 Ala)2 (Arg)s a n- (Arg)4 NH2;

mq\@@é)D N0224) DPhe c(C,ys H| S- D(Et)Tyr hArg Trp
f-Al a-D Cys)-Thr-Doc-(Arg)s-An-(Arg)4-NH2; 10 (SEQ

AcHUleNQA225)is-D-Piive Ac-Tys-Livk)gt- Bla-Gly) (Ang)shBingATgp-NH:; (SEQ ID
f-A a-D-Cys)-Thr-(Doc)2-Tyr-d y-(Arg)s-d n-
NQ@ A@Qj)4 NH2; (SEQ | D NO 224)

AEASRST R SR AR cangp ViesmQ o

N(b'P6 r 225) 15 D-Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Bip
f 3- a-DC,ys)-Thr f-Ala-Tyr-dy-(Arg)s-dn-

Acthilegr BspiHRs- D(- BEQA FDOTNOL 2 7(- Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s«-NHz;
D- Phe- c_(}_ s-H s-D- (Et) Tyr-hArg-Bip f-Al a-D Cys)-Thr
(SEQIANO %) Ay-(Arg)s-An- (Arg)4-NH2; (SEQ I D NG 226)

NI RA T BRI R o

e-c(Cys-His-D- (Et) Tyr-hArg-Bi p
a-D-Cys)-Thr-(f3-Ala)2-Tyr-dy-(Arg)s- d n-

Ac(megc)(as;Nﬂ-las D-BEQAFDTNOLRZRA(-Ala)-(Arg)s-Gln-(Arg)+-NHz; (SEQ ID
D- Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Bi p
N@:1A)a- D—Q/s) Thr-(f3-Ala)2-(Arg)s-d n-(Arg) 3- NH2;

R A N e

(? I D NO 229) D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Bip
a- D Cys)-Thr-Doc-Tyr-@y-(Arg)s-Ad n- (Arg)4- NH2;

A&ISEQ(A%JI@S -28Phe-Br PiTep Ly Sy Bod-Ghy- Du(gﬁosmycrArBWHBI(ﬁQ ID
-Al a- D Cys)-Thr-Doc- (Arg)s-d n- (Arg) 3- NH2; 0 (SEQ
N(D /N0 232)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-Gin-(Arg)s-NHz; (SEQ ID
NO:172)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:173)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)-Gly-(Arg)s-Gln-(Arg)s-NH:; (SEQ ID
NO:174)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:174)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp--Ala-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:175)
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-75 WD 2009/ 061411 PCT/ US2008/ 012490
D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Bi p
WO 208basCys) - Thr - (Doc) 2- Tyr-A y- (Arg) s- G n-  PCT/US2008/012490
Arg)3 NH2; (SEQ I D NGO 231

~ s SR e AR I a R e o
N(?’-\?] | e- c()Q/s- D- Al a- Hi s- D- Phe- Arg-Tr p- d y- Cys)

AcENIRI@C T HisaDyPHeAR i) Srpch hx (s pB-3xla-Tyie-Gly-B&6g)4-CliNa 233N Hz;
Ac- NI e-():écys D- Al a- Hi s- D- Phe- Arg- Trp-d y- Cys)
(SEQ 1P AQ: ¢ ) s GI n- (Arg)3 NH2; (SEQ | D NO 234)

LRI P QR R Rt

N@\.III%ZIC(WS-Hi s-DPhe Ar g- Tr p- Apn- Cys)
f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ I D NO 236)

D- Rh@e(qY@fﬁSH Bh&AREA T pifoATRFID-CAPRTIRY S Al 4TS -Gl ) Reghy Gl Arg)s-
% g)3-NH2: (SEQ ID NO 235) 15
@/é‘-@# ) D- Phe- Ar g- Tt p- Apn- Oys) - (f 3- Al a) 2- (Ar g) s-

D- %eec@g%slls %bﬁ?@ﬁﬁ&%”@g 3 %'M—)Ala-(Arg)s-G]n-(Arg)s-NHz,

(SH ﬁ')fNJXéo)Gly (Arg)s-dn-(Arg)4-NH2; (SEQ 1D NO 237)
Iﬁ? Cys-"Hi s- D- Phe- Ar g- Tr p- Apn- C,ys)

AchQl-eAl(Gy{ BigDsPHe Ard-Rrm A$nMER)-({AEQyir ly 2B rgyOGH38Arg )s-NHo;
Nl e- c(Cys- Hi s- D- Phe- Arg- Trp- Apn- Cys) - (f3-Ala)2-Tyr-dy
(SEQ By ;N@:183)n- (Arg) 4-NH2;  (SEQ | D NO 237)

N ERTER P ST Salel Ch e g

N(I)\I %)C(CNS-Hi s- D- Phe- Ar g- Tr p- Apn- Cys) - Doc- Tyr-d y- (Arg)
n-(Arg)3-NH2; (SEQ I D NO 239)

ACNEIQ: q@\@&hkﬂl}-{’@eﬂhg ~TApgGabaf-yApa-Aly- Sy r-iB1g-( AAE) §5n-Ghrg) £ RH:;
g) 3-NH2; (SEQ I D NO 240)

(SE@@NQ:?&)H s- D- Phe- Ar g- Trp Apn- Cys) - (Doc) 2-Tyr-d y- (A

z‘g%@f&mﬁlf-fg@?%ééﬂagf%idgwﬂlm\rés- n-{Rrgf Nt (SEQ D

N(!)\I%gr}c( Cys- Hi s- D- Phe- Arg- Tr p- Apn- Cys) - (Doc) 2- (Arg)s-d n
)3-NH2; (SEQ ID
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NH;
(SEQ ID NO:183)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:185)
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQID NO:186)
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:185)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHoz; (SEQ ID NO:186)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-ff-Ala-(Arg)s-GIn-(Arg)s-NH:; (SEQ
ID NO:188)

-70 -



10

15

20

25

30

NO 240)

Nl e- c(Cys- Hi s- D- Phe- Arg- Tr p- Apn- Cys) - Doc- Tyr-Ad y- (Arg)
WG@E2@0061Ar g) 4- NH2; (SEQ I D NO 241) 5 PCT/US2008/012490

Nle C(Q/s H s- D- Phe- Ar g- Tr p- Apn- Cys) - Doc- (Arg)s-d n- (A

R by i O OO R PR L e
NH: bSE@mN@Iz%4 NH2; (SEQ I D NO 241)
Nl e- c(Cys- Hi s- D- Phe- Ar g- Tr p- Apn- QIS) (Doc)2-(Arg)s-dn
Ac-HQragd)(As pilis- - BEQAI © Trp-Ga@ L34 R)8- Ala)-(Arg)s-Gln-(Arg)s-NHz; (SEQ
Ac- Nl e-c(Cys- D Leu- Hi s- D- Phe- Arg- Tr p- Cys)
IDfNQ\Il%&Tyr Ay-(Arg)s-An-(Arg)3-NH2; (SEQ I D NO 243)

A SR RIS P hEr bhrto iAo, Bl D By oy arey NE

(SERS INN®:889yY s- D- Leu- Hi s- D- Phe- Arg Trp-Cys)-(f3-Ala)2-Ty
r-@dy-(Arg)s-a@n-(Arg)3- NH2; (SEQ I D NO 243)

ACA(CH\EII-GE{Asp-@/ls—fBPhev}rrgﬂTsp-lEa‘Bhé:yA)-@oﬂ'—(:ﬁrg)y@m(ﬁr{gésﬁlﬂ By, ZSE@Q ID
rggs A n-(Arg)3-NH2; (SEQ 1D NO 244)
N e- c(C,ys D Leu- H| s D- Phe- Ar g- Tr p- Cys) - Doc- Tyr-d y-

AR ISR CRRITRADE) Bgdjgé@%s@fﬁﬁ*afé@é

NHAERS D Ry (SEQ 1D No 246)

Ac-N'e- c(Cys- D Leu- Hi s- D- Phe- Ar g- Tr p- Oys) - (Doc) 2- Tyr- G
ActyCHaAK (@)1 G5-D-Phe-Bx 8- Trpldba(SERD D) NArg# B} InABrg)s-NHy; (SEQ
Ac- Nl e-c(Cys-D- Leu- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) 2- (Arg)

IDLNQSIl?lO)(Arg)S NH2; (SEQ | D NO 246)

A SRS PP g a?m%g)@fﬁwy%%%&f% R

N}@c(gﬂ@@(\@@ﬂ;} Leu- Hi s- D- Phe- Ar g- Tr p- Cy
Ala-(Arg)s-An-(Arg)4-NH2; (SEQ ID 30 NO 248) - 77

Ac\A&k%Qﬂ&/sﬁﬁﬁé—ﬂPR@NrngZﬁ&&b@]ngépﬂAM\(:Afg)s-Gm (Arg)+-NHz; (SEQ
Ie-géQ/s D Leu-Hi s-D Phe-Arg-Trp-Cys)-(f3-Ala)z-Tyr-@d
IDN@:APY) s- G n- (Arg)4 NHz; (SEQ | D NO 247)

AC&@%R%%%ﬁ) P (T%Egabla%ngﬁ -"@/ -()Sly Args-%),ln (grg)r
NH; (SEQ ID NO:191)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(f8-Ala):-(Arg)s-GIn-(Arg)+-NH:; (SEQ
ID NO:192)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)+-NHz;
(SEQ ID NO:193)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:194)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)z-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:193)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)z-(Arg)s-Gln-(Arg)+-NHoz; (SEQ
ID NO:194)
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:195)
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5
Ac- N e-c(Cys- D Leu- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-Qd y-

W@ 200gpeHd n- (Arg) 4-NHz;  (SEQ | D NG 249) PCT/US2008/012490
Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg- Tr p- Cys) - Doc- (Arg) s- G

I 4- i
AR LN DR B A Ay Spsa GFQ
IDII\y@(lég)g)s G@n-(Arg)4- 10 NH2; (SEQ I D NO 249)

Ac- Nl e-c(Cys-D- Leu- Hi s- D Phe- Arg- Tr p- Cys) - (Doc) z- (Ar Q)

AcshRBenc( Asp-§)id-DNPhe- Af SEQ-Qaba s 2B @) a-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
Ac- Nl e- c(Cys- D- Cha- Hi s- D- Phe- Arg- Tr p- Cys)
(SE@,IQJI‘HD -4 y- (Arg)s a n- (Arg)3 NHz; ~(SEQ I D NO 251)

A%@ﬁ}%c%(%%ﬁr 1§ A(%f}"r}i g%k“% jgéé’ ggs'\@/r?é?)g)a-NHz (SEQ ID
NAGed)l e- c(Cys- D Cha- Hi s- D- Phe- Arg- Trp- Cys) - (| - Al @) z- Tyr
-Ay-(Arg)s-An-(Arg)3- NHz; (SEQ ID NO 251)

AcANleNt(éys: (—Ii}yD-IEheQﬁwg -B-BrpbA Ph&CyA)-G-Alla Ty Oy -(Af Hs-Blla ] Arg)A
rg)s-d n- 3-NHz; (SEQ 20 I'D NO 252)
NHg (3§ [T Cha- Hi s- DPhe Ar g- Tr p- Cys) - Doc- Tyr-d y-

Adg eﬁs?@y%“%?%ﬁaa”-ﬁﬁrpé SRR R B s AN SRR

mlm@ﬁ@g)S NHz; (SEQ I D I\I0254) 25
Ac- NIe c(Cys- DCha Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) z- Tyr- G
Ad-MietAC3-81i&DAPHAA 68 -B- TR hx-CIES-ADA-TQY-2H3 ) Arg)s-Gln-(Arg)s-NHz;
Ac- N e-%(ys D- Cha- Hi s- D- Phe- Ar g- Tr p- Cys) - (Doc) z- (Ar Q)
(SEQENQ:APY) 3- NHz; (SEQ | D NO 254)

A@@%&@Yﬁ%&% B AT Al Y gy sz

-78 WD 2009/ 061411 PCT/ US2008/ 012490
Ac NlI'€- ¢c( Cys- D- Cha- Hi s- D- Phe- Ar g- Tr p- Cys)

AdRiA @y ¢-NigDsPRE- Arg-Br-Topds-Nike Cy §)JEQI- Dy r-86r-256)s-Gln-( Arg)s-
Ac- N e-c s-D- Cha- Hi s- D- Phe- Arg-Trp-Cys) - (f3-Al a) z- Ty
NH; (FERQ { 301 n- (Arg)4- NHz; (SEQ ID NO 255) 5

Ac?lg esc(éyﬁf-)(gﬁv ﬁlF%’B"? ggbmf BNM &% A5k &N (G

ID?QO'%% c(Cys-D- Cha- Hi s- D Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-
Arg)s-Ga n-(Arg) 4- NHz;

Ac-Nle-c(Cys-D-Ala-His-D-Phe- Arg-Trp-Pen)-ﬁ—Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:203)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-f5-Ala-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:203)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:205)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(f8-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:204)

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(5- Ala):-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:204)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(f-Ala):-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:205)
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(SEQ I D NO 257)

Ac- Nl e-c(Cys- D Cha- Hi s- D- Phe- Arg- Trp- Cys) - Doc- (Arg)s-G
WO ee0pdeg)¥- NHz; (SEQ ID 10 NO 258) PCT/US2008/012490

Ac- Nl e-c(Cys- DCha H s- D- Phe- Arg- Tr p- Cys) - (Doc) z- Tyr- G

AP D £ 4 BhEaBiip SE@oc? N%y?}’%o lo-{(Arg NH:
S B e N b ar- #Pﬂ&éi%é?

AcENIALHC i D- AayHisAP-dThs-AQigrFrpAten)-Botidly - ( Af SEGQIh-DAND-RFD) (SEQ
Nl e- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys)
IDNORPR- (Arg)s-A n- (Arg) 3-NHz; (SEQ ID NO 260

Ac%@ '&?é%’ B&ﬂ SIZ[ R ?’% %—i% ﬂpgt’(fG?@%é?ﬁ%)Ng é@)’gej) L&HYsES D

c(Cys- H s-D Phe- Arg-Tr p- Gaba- Cys)-(f3-Ala)z-(Arg)s
GI n-(Arg)3-NHz; (SEQ ID NO 260)
AcMike @C@/@-Maslii@-ﬂﬁiﬁ’é‘eﬁmg TrppReGHi2e P TYr-Gly-(Arg)s-Gln-(Arg)s-NHz;
-Ala-Tyr-Ad y-(Arg)s-GlLn- (Arg) 4- NHz; (SEQIDNO261)
(5'132:BI[P\II1\I£Q 0@y s- H s- D- Phe- Ar g- Tr p- Gaba- Cy

Aqie-Feeg DR TR ﬂ?&@ﬁ%@jy—%ﬁ% PN

(sg&ﬁj\m% gf n- (Arg)4-NHz;  (SEQ I D NO 261)
e- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (f3 Ala)z-(Arg)s

Ac-KHere(Cfs-D) AlaNHiz; D{PSEQ g T rpaBnNIDAG ) A rg G ME A rg)s-NH:; (SEQ ID
2009/ 061411 PCT/ US2008/ 012490
N@Re)c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- Tyr-G y- (Arg

D- kﬁé%?feﬁ“ﬁ g gﬁv%%gz&%?ﬁ?-g&vfe?-%:%@w@@g—%‘-ﬁézgﬁ-
q/s HIS D- Phe- Ar g- Tr p- Gaba- Cys) - (Doc) z- Tyr-d y- (

D- Ph@ (€y6sd Hiis(DACEY) Brr iz Trp(SRQ-DECNPS2613) (Arg)s-Gln-(Arg)s-NHz;
Nl e- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - (Doc) z- (Arg)s-@d
(SEQR[ B10NHz ; (SEQ I D NO 264)

D- H§ @%gﬁﬁﬁst% AE% L @Wﬁzﬁ%éﬁ%ﬂés-&n%Agg)s-RJHz
(SEQ ID NO:209)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-f-Ala-D-Cys)-f3-Ala-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:211)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp--Ala-D-Cys)-(f8-Ala)-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:212)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-f-Ala-D-Cys)-(f8-Ala)2-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:213)

D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-(5- Ala):-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:213)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-(f8-Ala)2-(Arg)s-GIn-(Arg)+-NHz;
(SEQ ID NO:267)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp--Ala-D-Cys)-Doc-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:214)
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Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(
Arg)4-NHz; (SEQ ID NO 266)

WOL@90613ys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - ( Doc) z- AgT/us3098/§12490
Arg)s-An-(Arg)4-NHz; (SEQ I D NO 265) 15

D- N‘%%&é{%h@z &tﬁéﬁg@rﬁgi‘%@%@a@ﬁ) %%)(AQB?@IE ARHINSLISEQ

DA {Yys- G u- Hi s- D-4- Br- Phe- Arg-Trp-Q y- Q/s) (Pro)z-Ly
s-Asp-NHz; (SEQ ID NO 268)

D-Pige- c(@yéi@m(ﬁﬂ)@f&%-m%Naqu@W RNoa-@yprPCan2ALg)s NAL;
(SEQ 1D NO 269) ~ 20
(SE&EI "(ﬁu Hi s- D- 2- Nal - Ar g- 2- Nal - Al a- Oys) - (Pr o) 2- Lys

6
D- IA]@S C({%H%{I&bs&%fgr r%% /?%}a DK ArByGin ey N 50
DNSPINH2; (SEQ 1D NO 269)
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a-Cys) - (Pro) 2-Lys-A
D- Bhe N@S HiSE BTy 126D p-f-Aka-D-Cys)-(Doc):-Tyr-Gly-(Arg)s-Gin-(Arg)s-
sGIu Hi s- D- 2- Nal - Ar g- 2- Nal
Nhhfcﬁ %} o) z- Lys- Asp-NHz; (SEQ ID NO 270)

D- ﬁﬁsﬁﬁéﬁs (lfggg}fyé% ﬁé‘\'%%@agozcy'\éﬁ"m%z AL AL RS

sep ydanboayn(C( O - (Cys- D- Al @) ) - Hi s- D- Phe- Arg- Tr p- Cys] - N
Hz; (SEQ I'D NO 271) 30

D-Ehéy(@ysitdis - 0y { Av@y BrpER- Al D) C 1) 4D D) PRy -LA )G pr-(Byrg)-
NH2; SE | D NO 271)

NHz O - (Cys-D Al a)) - Hi s- D- 2- Nal - Ar g- Tr p- Oys]

D- %f@%%%%%WdZ?%)Trp j? Rlav\B 8ys?%f) glf'&rlg)s-Gln-(Arg)ts-NHz;

(Sg‘cbmql@gtzpy n(C(O -(hCys-D-Al a))-H s-D 2-Nal - Arg- Tr p- Cys

N2 (SEQ I D NG 272)

D- EBWW“@B@ (E 5 yr(h¥eng-TopAl-A)ar DHEyss) PhifeA lar Ty Kelp-(Byg)s-Gih-
S | D NO 273

(Atg)HD’&ﬁnQ QW@H@ p-D-Ala)) - Hi s- D Phe-Arg-Trp-QOrn]-N

D- EFwéfyﬁ%asﬁz g Hars s Al D) S A R A Sl TN,

NIJI% ‘? 1 273) 5

Hydant ol n( O) (Asp D-Ala))-H s-D Phe-Arg- Trp- Dap] - N

D-PRe-o(SE@ID-NR) BEHArg-Trp-f-Ala-D-Cys)-Thr-(f-Ala).-Tyr-Gly-(Arg)s-Gln-
c[ Hydant oi n(C( O) - (Asp Hi s))-D 2-Nal - Arg- Tr p- Lys] - NH2;

(AtSENHDSHQ BrEO:218)

D- %E‘Eé%? ntl%@%@yr(@r% 'H‘ps -Ala- Dpéys) '%rhg (E Ra)zL Yg g)sl\&% -(Arg)s-
N?%%Bﬁ%@l%%@ ( Asp- A3c) ) - D- Phe- Ar g- Tr p- Lys] - NH2;

D- ?[éé%@?%t}g%f[g %t)@yr(}ﬂs@ -APSH- M PDRDYS) AThg-DiocPFylryGlly -(Wr)s-Gln-
(Acg)wu@ntsammq 22Ipsp- A6c) ) - D- Phe- Ar g- Tr p- Lys] - NH2;
DR EL i B e A Y TR fASB il NEE

275)
(S%(?Eﬁd\gnt (%?n( C(O - (Asp-A5c))-D 2-Nal - Arg- Tr p- Lys] - NH2;
D-(’ﬁggd)@-ﬁ@lﬁ-?@t)Tyr-hArg-Trp-j}-Ala-D-Cys)-Thr-(Doc)z-Tyr-Gly-(Arg)s—Gln-

(Arg)s-NHa; (SEQ ID NO:221)
D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Trp-f-Ala-D-Cys)-Thr--Ala-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHo; (SEQ ID NO:222)
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c[ Hydant 0i n(C(O) - (Asp- A6c) ) - D- 2- Nal - Arg- Tr p- Lys] - NH2;
(SEQ I D NO 275) c[Hydantoin

W@ B{oQpsdAsp- ASc) ) - D- 2- Nal - Arg- Tr p- Lys] - NH2;  ( SECX/DE2008/012490
NG 275) 15

D- ](G% t}ﬁéﬂ%{ﬁyrﬁéﬂg TAIP% }slaq_)%ys) AL jZ-IXIQ (k}{gc')l dﬂﬂ%Arg)‘;

O -(As c D- Phe- Arg- Tr p- Lys] - NH2;
N}@%E}E‘d?fg%ﬂﬁz%)( p- Apc)) - g- Trp-Lys] -

D- Ehéif(dbfe%sﬂ Cﬁtmwﬂmlg-mpfﬂ}3\139933WA(/§}AT@@TW§})"M )5-Gln-
(SEQ I D NQ 275 |

(Afg)«r&é*hn%m&%éﬂ@hsp Apc)) - D- 2- Nal - Ar g- Tr p- Lys] - NH2;

D- fsﬁiﬁégﬁt%?ﬁ{% A BRI

NI-(IzS
(%ntm n- ( O) (Asp Apc))-D 2-Nal - Arg- Tr p- Lys] - NH2;
D- I’BEQGy@HH@[E(?E})Tyr hArg-Trp-f-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)s-Gln-

(Aé%gggtéob%ﬁqoz ()GI u-D-Ala))-H s-D Phe-Arg-Trp-On]-N
D- W@%%%F%; %S%Ifg)gsrg "P_p'% b e) D'_&ys) %P%chAgg)-srrCﬁn %bé)‘; NHz;

(S%mql@@tz Zyn(A(O - (4 u-D-Ala)) - Hi s- D Phe- Arg- Tr p- Dap] - N
(SEQ I'D NO 276)

DB )01 GGy Tips) MEDRDE) g {(Dog DapEN D) Gin

(AFW 20K Q&4Y- A y)) - c(COys- G u- Hi s- D- Phe- Ar g- Tr p-
>Rk 5'%%1(’ B IRAG TR AR TrrRon: alsPl gl

NI@(SE) C?'TIB I D NO 278)
n(C(O) (dy-dy))-c(Cys-d u-Hi s-D Phe- Arg- Tr p-
an
D- @y(@):((l)llsl&;hs([ﬁﬁ@)]‘y@-hﬁ@ -BVERAB)D-B/k)-T6r-2Q09/ 1961 ¢ 1 Arg)s-Gln-
PCT/ US2008/ 012490
(Argetl0iSEQACONON7e- A y) ) - ¢( Cys- D- Ala- Hi s- D- Phe- Arg- Tr
- - NH2; I.D ) 27
D- Et)%r&f?zy&wﬁ‘f& @ 558@‘&/“@%% fgfac?sC@-Z{F‘ngngpfﬁlé-.(mjé-?}“'
{g %6P NO 279) 5
danto O-(Ne-dy))- C(Q/s D- Al a- Hi s- D- Phe- Arg-Tr

D- phE’em N2, D- (lﬁmrm}\ré 488)a-D-Cys)-Thr--Ala-(Arg)s-Gln-(Arg)s-
Hydant0|n(C(O) (Ay y))-c(Cys-D- Al a- Hi s- D- Phe- Arg-Tr
Nlph E@QIMP@ 228EQ I D  NO 280)

Qg ys:\&;[é% %E /_r\lr}%\r(g';;I %%M%%?Cy% '%jha (/}_I A?a)zD:F )E)rhglyA{/grg)s GIn-
(A%/)dggs ﬁw&%ﬂ g GN36))278§Q/S D- Al a- Hi s- D- Phe- Ar g-

Hh \FE)s-
D- HM%/@S;@L&%@ ?}3 g%tlg«@N%)ag&?A(aQSlbgc)l@) a(pinga) D Alge-AIngAkE)

Ny GEQDNERD)- (Val -G y)) (s
D- I[’)-he C(Cyl_s|I I"SIISD-D l(DEgTyr -hArg- é)lpcj}/A '_ICZ}}S)-(I%rE-%JCPF yr-Gly-(Arg)s-Gln-

(Arg)s-NHz; (SEQ ID NO:229)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-f-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)s-Gln-
(Arg)+-NHz; (SEQ ID NO:230)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-f-Ala-D-Cys)-Thr-Doc-(Arg)s-Gln-(Arg)s-NHo;
(SEQ ID NO:232)
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NG 279)

Hydantoin(C(O-(lle-Ay))-c(Cys-D Al a- H s-D Phe-Arg-Tr
WE209HFHNH2; (SEQ | D NO 279) PCT/US2008/012490

Hydant oi n(C(O) - (Leu-Ad y))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr

D- E@%ﬁy‘s %—a—@ﬁ%%@“@y Rl e ThrRogs ByrGly-(Qrglepin-

(A NBR3P NO 281)
l}%dantm n(C(O) (NI e-dy))-c(Cys-Au-H s-D 2-Nal - Arg-Tr
D-Phé&y(EysMHR-D-(EBHQ r1HA rgNkDp 8A Ja-D-Cys)-Thr-(Doc):-(Arg)s-Gln-(Arg)s-
Hydant0| Eé%%s (D-Arg-dy))-c(Cys-Ad u-Hi s-D Phe-Arg-Tr
EQ ID 25 NO 278)

ACW% cgé BN%‘Q)"(SS@S%%‘ ’\'%}))-29@)(&3-}’39&él-"ﬁfr%@:(%rg)@-%lr/i\-r(ﬂ?g)a-

N}Iﬁy@% (Arg Ady))-c(Cys-D Al a-Hi s-D Phe- Arg-Tr
- - EQID NO 279) 30

AcHtiarC:- @Wa@hsemmw@W}kae@ssﬁmmwgis@ﬁxmmmr
Oé@% (SEQ ID NO 282) -82 WO 2009/ 061411
(Sl%@ﬂ])tb@ / 012490

Nlﬁ-rcgél d}g %10)}\( gé%%'.%n\’ %%%{a Tyr-@ly (zklrg% El'nz(ArgB 1@1[19 (SEQ

IDwgqgg)m n(C(O-(Ala-Ne))-c(Cys-d u-H s-D Phe- Arg- Tr p-
NHz; (SEQ ID NO 283) 5

NIWC@MHS@%@AI@W}) A\PI"}Q’S)C]K By A g)s-GlrsADgRHEHASEQ ID-
Oys)-NH2; (SEQ ID NO
N@yaint oi n(C(O) (Ay-N e)) c(Cys-d u- Hi s- D- Phe- Ar g- Tr p-

NIRRT GRey AR R D e Y Gy e s A R 5 N

; (SEQ ID 10 NO 284)
(S%dantoPlg%)C(O) (dy-Ne))- c(q/s D- Al a- H s- D- Phe- Arg-Tr

NIp-c(@m) HINHZ - Phe-36Q- Trip- A NOCZ8Y{- Ala):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
Hydantoin(C(O) - (Al a-N e))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr
NQ@288)s) - NHz; (SEQ ID NO 284) 15

Nl;‘%/cg(?)g}gi %O) _r%EE)BApIr%_) ngs%fé-%% 8-1y (Xrg)a Arg? Npﬁg (SEQ

mpw%?gg)oi\lﬂéq (O)SEggVaI Nl e))-c(Cys-D Al a-Hi s- D Phe-Arg-Tr
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:238)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(ff-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:237)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(f-Ala)2-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:238)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:239)

Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:240)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:239)
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NO 284)

Hydant oi n(C(O -(Leu-N e))-c(Cys-D Al a- Hi s- D Phe- Arg-Tr
WE209sIHNHz; (SEQ ID 20 NGO 284) PCT/US2008/012490

Hydant oi n( C( O) - (Cha- NI e)) c(Cys-D- Al a- H s- D Phe- Arg-Tr

S)
Nl%;;@ém P RO AT ST Oa Dy ralr Sl Are Et: GFQIP,
A?gs) NHz; (SEQ ID NO 284) 25
Hy nt oi n(C(O)-(GI y-Arg))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
NI&Y®)ysMHz-D-PEEQrg I rpMPr2€53)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
dantoin(C(O-(Ady-Arg))-c(Cys-d u-H s-D 2-Nal - Arg-Tr
ID pl@Y4Y)- NHz; (SEQ I D NO 285)

N@@%ﬁwﬂé SRR AAé%%kacé%Ars@%@ﬁ%Bﬁ%ﬁsﬁ%“
%FéUSZQOS/ 012490 .
Hydantoin(C(O -(Ady-Arg))-c(Cys-D-Al a-Hi s-D-2-Nal - Arg-

NI(CySM$i-INFRe- Ar SETRp Apn-865)281) )o- Ty r-Gly-(Arg)s-Gln-(Arg)s-NHy;
dantoi N(C(O-(Ay-D-Arg))-c(Cys-G u- Hi s-D Phe-Arg-Tr
(55:;3/ ; (SEQ ID NO 287) 5

N@@%ﬁ;%ﬁéo é&& @Ahg}%gg}) YRS R A R g ®

nt oi n O-(dy-D Ar C s-D- Al a-H s-D 2- Nal - Ar
NC')"’é#Z?p C}I/S§C(NH)2 ((SéQIDgLI)O ZéSQ)/ |

AcHY i 9d- DG st DIPEre Ad 1g) TrpeC {3y - AatFyHi GlyRAREB-GM gA T PNH:;
)-NH2; (SEQ ID 10 NO 289

(SE%I-@MEQM(C(O) (Al a- Cys))-D- Al a- Hi s- D- Phe- Ar g- Tr p- QI

E 2 O
Aca%\w@éﬁ @éﬁf"?‘é’ % Zgo'z@“éwcﬁ)&réla#gghcﬁﬂé%@g Nt
N % )da’nt0|n(C(O) (D-Al a-Cys))-D Al a- Hi s- D Phe- Arg- Tr p-

Ac@)ll‘é}cé QWRD-1(DEQis D AN 2907 rp-As)- (- Ala)e-Tyr-Gly-(Arg)s-Gln-(A
antoin(C(O - (A b- s)) D- Al a- H s- D- Phe- Ar g- Trpéy
Nf&h} (SEIIG)ZID NSEZ3) D NO 290)

Acsr%n'é'y e °' n( %O) Igl%\ﬁgg@l)g IR el NI ey € A S )

nt0|n O - (Abu S D- Al a- Hi s- D- Phe-Arg-Tr
IDW%@ (SEEngD’ NO 296) 20 ey

Ac??%cﬁ%%(@é%&%l@Dﬁ%%%)Cﬁ)@&Tﬂ'rSG@' (AR A 1H-( Ak H3-NH:;
(SEQ ID NO:245)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:246)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc):-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:245) |
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:246)

Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-f- Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:247)

Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-f- Ala-(Arg)s-GIn-(Arg)s-NH:; (SEQ ID
NO:248)
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NO 290)
c[ Hydantoin(C(O - (1l e-Cys))-D Al a- H s- D Phe- Arg- Tr p- Cy

WG ReoBlieiRt41( SEQ | D NO: 290) PCT/US2008/012490
c[ Hydant oi n(C(O) - (Cha- Cys) ) - D- Al a- Hi s- D- Phe- Arg- Tr p- Cy

: 2 )
A BB B D YR TR s A2 7k Ty BB g
NI (SHdZID NBEfaA D NO 290) _
c| Hydant oi n(C( O) - (Phe- Cys) ) - D- Al a- Hi s- D- Phe- Arg- Tr p- Cy
AcsleMiRys-DI=Q-HB-DNiDe28@) Trp-Cys)-(f-Ala)-(Arg)s-Gln-(Arg)+-NHo; (SEQ
C dantoin(C(O-(d y-Cys))-D Al a- H s- D Phe- Arg- Tr p- Cy
IDNORED: (SEQ | D NO 290)

30
Ac%@?@?%@@e{t%ﬂ%—?%f¥A%f&-C%)HjAél-ffr%@t@\'r sQZlI—r(R'ré?)Y-NHz;

(sg@iﬁy\r@;ﬂ'\% c(Cys- D Al a- H s- D- Phe- Ar g- Tr p- Cys) - NH2;

(SEQ I D NG 292) -84 WO 2009/061411 PCT/ US2008/ 012490

AcAdle( Clpd- DALey-Hisdy $2He- Mt gaT - Sy D IRive(Adg l-Ainfl AGy)s NHEHEEQ ID
SEQ | D NO: 292)

NG&&2W- Nal - Ar g- ¢( Cys- D- Al a- Hi s- DPhe- Ar g- Tr p- Cys) - NH2;

D 1 29
AL AP RO A Tep GraiRoR RO (- Ris(Are)-
NHASERJ B No.282) _
Ac- Trp- Arg-c(Cys-D Al a- H s- D Phe- Ar g- Tr p- Cys) - NH2;
Ac(ISEQ(Ci3-NAL.AOH)s-B-Phe-Arg-Trp-Cys)-(Doc):-(Arg)s-Gln-(Arg)s-NHz; (SEQ
Ac-Pff-Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2;
IDNSEZID NO 292)

Ac:-_@_eﬁ-\%(?%%élgaﬁ L 1s_-B:Iﬁ|\e§A'r_g-%fp[-}C)Fl)g-eﬁ—ﬁiagT)-lrrr-&Iyg%/zér)gjsl-\éﬁ%;-(A(rg)ERIHz;

(Sggmjlim@;h%- c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2;

(SEQ I D NG 292) or a pharmaceutically acceptable salt

AdNer&Qfs-D-Cho bls-PritiecAr e lirmSpsei- Ald-(rergieGan@eg):iNiz; (SEQ ID
receptor 4 agonist useful to treat 10 insulin

N@@8%)st ance in the subject in need thereof, is

- Arg-c - D- = H $- D~ Phe- do I P N EQ |
AP R R R I § e QL M PrETE e
NHD (sEY b Rep.opef erred aspect, the mel anocortin

réceptor 4 agonist useful to treat insulin resistance
Ad-Nletdi€ys Db ks His-D-PleeArg-Tey-€98)-(5 Sla):-(Arg)s-Gln-(Arg)s-NHz; (SEQ
Hydantoin(C(O -(Arg-dy))-c(Cys-d u-
IDIW@2PR)Phe- Ar g- Tr p- Cys)-NH2 (SEQ I D NO. 278) or a

AR R R RORRE Ro T rbes o PR AT D gt
(SEH D‘N{?:E%ti on conprising a conpound or pharmaceuti cal
sa[[t of a’conpound of the invention useful to treat

Ad-NEW(Chs-DeShs HBH DEPhd- A r& UH-Cipsomsc-(Av@is- Gin-(Arg)NHi; (EEQ ID
daily, three tine daily, twce daily, once daily,
N@aAe® every ot her day, twice weekly, once 20 weekly,

Al s B Cha AR STt Lo BB B Ar B AT
N RS 2 et gt - mor mal we ght or I ean Sub oci
AdR)e-§ 0l E-©1-Cha-P13-DYPIge- Arg-Trp-Cys)-(Doc)z-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:254)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s+-NHz;

(SEQ ID NO:255)
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Il diabetes. The preferred adm nistration of a

conpound or conpostion conprising a conmpound or
w@b@pmeigeut i cal salt of a conmpound of the invePCT/O82008/012490

useful to treat 25 insuli n resi st ance i s peripheral

St |.0 e

Al B P A G LS il ATl BT RS (s
NO.p¥gyanuscul ar, intravenous, rect aI transdermal or

intranasal forns of adninistration. BRI EF DESCR PTI ON
Ac(Nle'EHEysEBAWd\E& DHitguA - Trp-Epx)df-adajsTye 1y tAfgsGld(Arg)s-

rats hours after adm nistration of 100 nnol e/ Kg 30

NP&(%QI&NQHZE@bnpoundS F| gure 2. Effect of

ANBRE R TE B DR A e T os My RS by tiggsEQ
1

%;nd A upon (A) body wei ght, (B) cunul ative food
intake, (C) insulin levels and (D) glucose levels in
Actbles(Cyd-DeClea-His-Bf freeA rgoTrps Up) 1D @A BouSlya@org 3t Gl (At g )etNHe;
of 75, 300 or 600 nnol e/ kg/day of Conpound B upon (A)

(SE(Q)H%N@: Yht, (B) cunulative food intake, (C) insulin

acpfka -kl Rnsta Rafm e Pl ales fea 0

ngggg nmol e/ kg/ day of Conpound A upon bl ood gl ucose
levels in mce. Figure 5. Effect of intraperitoneal

Ac’&dl@l—d(l‘tﬁst -DaChaHisD-FhedA gdipeCky-(Doc)cdlypGpdAfy)s-Gho(Arg)-
bl ood ucose levels in obese mce. 10 DETAI LED

NI‘DE@@Q%’N@\IZF@E THE | NVENTI ON Recent studi es have

AT B R B AP GV Robl BEDPLy R e

ID"N@: g%?pensi ve health problenms. According the Wrld
F Organi zation (as reported in Kouris-Blazos et
Nla—k(CysﬂﬂisaD-Paé-Arg TrplGaba-QNe) 8- Ala200-Gly X Br 2051388} g)s- WilH2;
estimated 1 billion people 15 throughout the world are
(SESY HP W8P and an esti mat ed 300 million of these are

Nﬁ@séﬁéﬁ%@%&%ﬁs&éﬁ? e Riai Ae TR Bl S D

kN al one, the nunber of children who are overwei ght
expected to rise by 1.3 mllion children per year

NléK(L?sl-HﬁID—&ﬂhenAr 006, Gdbartys) 8 Ala)l Ty PG} -{ Arg)+HERI-(Atg)s:-NH;
51-159) Oo§5| ?y as )tjjeiféluned by the Statistical
(SHED D ND:35Pr ovi ded by the 20 Metropolitan Life

I nsur ance (1 40: 1 a co jrion | [
Nlg; éﬂ%ﬁs@ C§5 p”rr&a9 aéaaﬁz% TRy Ghﬁﬁ%rgﬁw &t
N(WE (g Alternatively, an individual is considered
28e if the person has a body nass index of greater

NIb-RATY sAFOMRPRE- A BB aLALC ) Bak BITyr EIR-(RREH TURN ARDF-NBL;
with risk factors (see Bray et al.
(SH Hb @86 Nkt abol i sm Revi ew, 1988, 4 653-679 or Flynn
et al., Proc. Nutritiaqnal
Nle-c(Cys “His-D-Phe-Arg-Trp-Gaba-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NH;; (SEQ ID
NO:262)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(f-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)«-NHo;
(SEQ ID NO:261)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(f-Ala)-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID

NO:262)
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25 Society, 1991, 50:413). One of the main causes for
obesity is the consunption of a high caloric diet

w@ Roerdi et al., Cin. Nutr., 2004, 23:447-4B6G)/US2008/012490
Di abetes is a chronic, debilitating di sease affl icting

NI ST IAs2R  JRSE PGB o SOR AR Syt s

ID'NU:%B)O“ abetes and nore than 6 mllion nore addi tional
cases remai n undi agnosed 30 (Cornell, Manag. Care

Ni&baTys HisADORhe- Alrg: T3 A aba- Cys)HiBcd Adg)aaih €A rg)aNdD; (SEQ ID
referred to herein as type Il diabetes) is a chronic

NQFP@‘Base characterized by insulin resistance, -86 WO

NI s B D RRE B eP QP et D08 R HE A Ry fhre)eNH:

(SHt #BRIGSed)S Dbelieved to affect approxi rmtel y 171
mllion peopl e, inmparting numerous mcrovascul ar and
Nlgr(TyevdsaHPac- g Catta Oyi3-(Deg)kH AdgheGlra( Avg)ENHE; (FEQ@ID

nortality (Mudaliar, Indian J. Med. Res., 2007,
NQ:264)275- 296) . Mudal i ar further notes that 5 despite

NIG R Pl PTG Ay e P ST D i P

DRabbgst s. I nsulin reSistance also referred to as
reduced insulin sensitivity, is a condition in which
Nl&leCysrmisi-Phe-ArgsIiptGabacCpgddeq Ack e In g Aug)e ditf (SEQ IDhe
bl ood of a subject is increased as conpared to the

NQ@#A6nt of insulin needed to clear the same 10 anount

NI (st GaS ehh ATet YRt v (PRer Ly ERs Res GlStArel e

4y nk between obesity and type H di abetes (see
(S%%?%:N%Qé J. din. Inv., 2001, 108:1079-1085 and
Nlé-&(@sﬂﬂﬁ@l’hh@h@in})r(}dﬁa a:)ss)i(newn(Afgat-t Gln- @ﬁtlg)meﬁz,qsmgb
fat diet show an increase in body weight (diet-induced
N@Bé@ity or DIO and a decrease ininsulin

AGaCib D HEPreveBe R S e ST AP ERah e

(ﬁ, E%)to obesity (see for exanple Banno et al., FEBS
ett'ers, 2007, 581:1131-1136). The size and vei ght of
AGHCPOERu-His-BSU8R]-Are- mrﬁ@ne@@}i(vra)zmiy@/:(sptﬁmr(gizeml 190:269)
thought that the acconpanying hypertrophy of
Acad CpoSu-Els-Deztial-tog CHenlghl-Cys) 4 Pro)x et seAspe Ngt2; (SEQ ID
adié)ocyt oki nes such as |eptin and adi ponectin which
#?&)known to regul ate insulin sensitivity, it is
t I |
-c*ie Yo P N RN B R R AP BRO 0
N@dggocytoki nes are anong the causes of insuI in
resistance in DIOrats (summarized in Banno, et al.,
AdEBFs-Ght-His-D-2-RR0-Arg BAL A4 G s)A(P8®):-nst AspiNie (SRR ID NO:269)
therein). Ml anocortins are proposed to play a | arge
AqgCys-Giu-EHePgd Nakasdr Nalf- At Cyndedst s sp-NHz: (SE
N({Y%Z@nocorti ns cl eaved fromthe POMC precursor exert
r effects by 25 binding to nenbers of the
Adﬁtgﬁ@@@-ﬁibfb-i-ﬁfaﬁﬂ 1. I(IQW\MC%’Q Qﬁ&ﬁzdLﬂrsUAéﬁlN}@f @E@) iJhe
maj or effect of nel nocortin nthé brain is to reduce
Ndape) i nt ake however, it has al so

c[Hydantoin(C(O)-(Cys-D-Ala))-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:271)
c[Hydantoin(C(O)-(hCys-D-Ala))-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:271)
c[Hydantoin(C(O)-(Cys-D-Ala))-His-D-2-Nal-Arg-Trp-Cys]-NH:; (SEQ ID NO:272)
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been shown that nel anocortin agonists or antagonists
injected directly into the cerebral ventricle affect

WO p@alériacti ons in the periphery while food WesT/US2008/012490
wi thdrawmn or while food intake was kept constant (see

ARS8, A S0 e o7
c[HA}dantdRECROY-( RERD- AHYF His- RdShe, Ar%oﬂ%ﬁlu ysPNESGERI D NO:273)

Hei j bor et al., Diabetol ogia, 48: 1621- 1626;
c[H3slankoin{C(E)-(AspD- &la)His-D Phe\ingZDOPod MM, (SEQ ID NO:273)

GBI O S Laalay i d%e Amsatrregriruns (SEQ NE73)
c[kggd%:i‘#lﬁ{/d(é; (R%a@c AE}?J AR q;htenAc}% ﬂfg dﬁ%}f{)\}tﬂ; ]f(th'TD NO:273)

ARGER(C N 6H-B1 DszaFE T €F-NH.286 IDNO275
cuggil_ RER( (B3ALp-elis)p BS Ly sE o) )

: 1-1136) denonstrated t i ntracerebra
c[HyyaetsinEH©)-¢As Hin)- BrldvoAtg- Wr}agwﬂrlﬁﬁz tOEQIID N@t224)5

cifebrualiCh e “Abiéﬂﬁ%ﬁ%i@trévﬁkfa sk @E%#Pﬁlﬁé%}
e RO R A TP E b TSV ENF S OPRAREE R

c[rliﬁag\eom(ﬂr@e;msﬁ?\s@)m me g\hg 1& dJy@]r NHISGEQTD K6): m;ant
subjects in need of treatnen i ntracerebra
c[fadianmmtﬁ(ﬁh(eslp MC)%D afNalmléeigyTrpd@rskNP@ (HESpHD DEO:27H)
di canents to pat| s aneed in the art,

C[Hmﬂéfflafcéo)ﬂésl? SR ?%‘%1@80%8?%5}1 NiGoES I NRyZ70)

ui t to
O RARR L (AR SR ARa S AT R o
[HRd RRGh (S [0)SUGR- A%))-DIUNRPABETH)- wlmmg (SE@IIbLNJ@Q%)
characteristics of white adipose tissue, triglyceride
c[}ﬂ)eimit@nat(d)){(hep-lAllm}D Ph«aﬁegﬁ“t;aLw]d\HmdSE@ﬂDd\?@@W)%s
used herein, ‘obese subject” or mamm

C[fémné%lf‘(e@(p)ééSﬁﬁmﬁv@ﬁéeaﬁrgﬁﬁ&ﬁ%i\ﬁiﬁ (%%NQ%I y

cugyiigier Qe A0 AT Ay R BRI oY

[IERRSTHhEQD) YA sp 2 Yyarb @ al0A rg-THEL SYUINIES (SED 118 NUD)

point in tlne such as when 7 nsulin netabolism was

c[Hiypd ardbin-(Q(O)-(YspaA tpAp-ar N slodir goTrp- hyes | Wi g G EQ 1D tN1@:275)
subj ect as conpared to averages of other 20 subjects

C[Iéydaalt@mrfﬂ@)-(%@eAHﬁéfﬁb? h@bﬁdgﬂraﬁysl&é‘fﬁe@ﬁ@r{@rl‘é@#ﬁhn

e L Sl 57 e el - o0 QY Bt ip 0276

C[I?}S(Firgal g@(tﬁ'(&l@é"/&%)eﬁis% -Ahlady \%BTJS%MWHL (@9(93113\4\@@99@

subj ect. NOr nal ht may be determ ne
c[Hl)y’da’i\t@lﬁ(’(ﬁ&)’)Jf(GﬁnDOAlat))hHlsVBJPg\htAx(gf-Trtha}5]ENH@'C(SEQHDZNO 276)
prior point in time, such as when 25 insulin
c{fﬁndaaﬁ@h(fé(ﬁa)w@bl Has) Bt PheoprbFrraDephiiiiel 62542 8P NGia77)

Hy@%ﬁqmgfsbp 2&&-&53 T sl T e R

2 5 her ei n, "normal subject” or mammal is
C aracterlzed as having a body weight up to

H)ﬁ?m&?{%@@')-@Nk-@%)Q&(@% -GluiHiaD-Pike- AR Top-0y8)-RiHs; BEQIIES S
an

NO:278)

Hydantoin(C(O)-(Gly-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID

NO:278)

-81-



10

15

20

25

30

nor mal body wei ght for said subject. Normal body

wei ght may be determ ned by a 30 conparison of the
waowrdoghel4of the subject at a prior point in tinmeCT/Esmn8/012490

as when insulin metabolismwas normal, or by a

R SO B S B ey 0 g0

NObPRr subj ects of a simlar age and/ or condltl on.

used herein, "l ean subject” or mammal is
H)dmatctin(lCéOI)-@U-@B’)MGyﬂ@-AIathtyD-Rhei@ﬂg}T@B@Y@WHaK@@ ID

5%to 30% or even to 50% | ess than the normal body

'7@ht for said subject. Nornmal body wei ght rray be

f
"{&8? (E)@é‘l@ g|£ ﬁ&& ﬁs-b*i%e Ar""ef%hﬁe NI |§Ss Q1D

N@@g@bol I smwas nor rral or by a corrparl son of the

wei ght of the subject as conpared to averages of
Hyatanéerin&1{0)-€GlysGhyf))-d Css-Hi- A bar Hingle - Fhne ek i TigpalPeh ) 1IN Idn (SBES ID

used herein, the terns "treat", "treating" and
NORBYat nent " include palliative, curative and

OB} GRLERL AR 980 A ey s

Ndgpgoduci ble and significantly different fromthe
baseline variability of the assay. As used herein,

Hypkznitgih@ (O D adaiGly Pt Gy s- DA laidis tt&he-al rg - Trpr@ps)-OFH2; (SEQ ID
adm ni stration of a conpound or a conposition

N@ ?r‘%)ri sing a compound of the instant invention which

R RERe) PARERTG Cae BER T HE o B PRSP i

Négyg)oral parenteral (e.g., intramuscular,
I ntraperitoneal, intravenous or subcutaneous

Hyr duinesih (QO)- (Vﬂrﬂ;@rw—c(G;asiD-AheHisHk{P}\e-Algsmp,-Cya@HHaKSEQ ID
rectal, sublingual or topical routes of

N@éﬁ?)m stration, including transder mal pat ch

L
BB AR A B B

NORuge or farm animal . Reference to a subject does not
necessarily indicate the presence of a di sease or
Hytlaeinéi(O)- 16l -Ebnhe(Cyerbjlediis-D-2-MNal ddg<Trpflrs) Slidan{HES Iy
N(S[gggal ian or non-manmal i an ani mal being dosed with a
nocortin anal og as part of an experinment, a

R OISl [T e A A8 R MR BRI

NO#281)hon- manmal i an an| mal being treated
prophylactically to retard or prevent the onset of a
H)ctlamae&(@r) (0 Asrgr Qly)-(SybGhe-Hisrbriled- A rgrdyp-6ys iR SEQ ID
éub$ects of any age, such as an infant, a child, an
NQ#@% or an elderly adul t. A"therapeutically

| nvgmﬁ éﬁ lgl) )d{(cg 3 gPatQ}l':ﬂL- g{hﬁu&gﬁg%naéﬁwlgzééﬁ D

N@,fygydm nistrati on is that anount

Hydantoin(C(O)-(Arg-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)
Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ ID
NO:282)
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which elicits a desired biological response in a
subj ect. The biological effect of the -89 WO

wQe@90eB1u11l PCT/ US2008/ 012490 therapeutic an®CmUSI908/012490

occur at and be neasured at many levels in an

o BRI KR GEETEL o e PO 20 gt oo

N@Q@ ceI I uI ar | evel by neasuring the response at a
receptor whi ch binds nelanocortin and/or a

Hyniah soire( €O} - Aladvile) oy 96 lu-Hids- D IHeady i g &t p-€F § ) Had SEQHB
therapeutl c 5 anpbunt may occur at and be neasured at

NQRE®)system | evel , such as effecting an

Hylﬁiian %ﬁ@? W?lf ec Cig(?y%'ﬁgu-ﬁ\éﬁgpeu%f%ﬁp {} NHhrfgSE%ccur

N@bgfnd be neasured at the organismlevel, such as the
alleviation of a synptom(s) or progressi on of a

Hydiag 8as(€(O)-(Glyrdle) O ys-Gla by Bot ArgATrp-Rgs)alNelut (SEQIIDy
accept abl e anpbunt of a conpound or conposition of the

N@B&Bntion, 10 regardl ess of the formulation or route

R sy T S TS S

Nd:Bggyconpound or conposition of the invention is
subJ ect to testing in an in vitro system a
Hytdaatap@(O)-(@lyHyleet Eps-BbA - Hard Phie- Axfg- TripeCy)Nidu (GEQID
osition may be viewed as that anmount which gives
NQ}Z%asurabl e response inthe in vitro system of

MR P A PRI R A aEaE Pk Aokt aro iy cER 10

Né§§4am no group at the N-term nus appears to the l|eft
and the carboxyl group at the C-term nus appears to
Hytdaatdih @HO)-(DVren-aNIe))e(@ys DA ladiig- hREe-BrgiTdpiCys)-BlGHIR(SEQ ID

forms, it is the L formof the amno acid that is
N@é@%)esent ed unless otherwise explicitly indicated. 20

HY BT RRAD Y 2 Ners ey Bk BT PR el B A it SEQ D

NM8sght | oss, may possess one or nore chiral centers
and 'so exist in a nunber of stereoisoneric forns. All
Hysda@ @RI ONEL - BIR)- Oy -I- 8 $a- HiD e - RF g Trp-Q¢4)UdHS (SEQ ID
the scope of the present invention. Racem c conpounds
N@rﬁ§4)e|ther be separated using preparative HPLC and a

h_.a chira atio hase
G BIO) gk R b Coma e har - The R Ty o MBS Ed D
to those skilled in the art. In addition,
C%I ral internedi ate conmpounds may be resol ved and used

H;tdantcnﬁ@g@wAﬁ;theq | (COSPOA RS is0D- FHREA igPNC y )N HZE ISEQ ID

conmpounds of the invention useful for the treatnment of

N(DﬁS@I in resist ance with or wit hout wei ght I oss may
xi st in one or taut Qneric

Hy IO Arly- il ticas Gldiisdt PB‘F Argiap lﬂi’éhl\ﬁff*f SRQID

cepe of the present invention. -90 WO 2009/061411
NG s2008/ 012490

Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ ID
NO:285)
Hydantoin(C(O)-(Gly-Arg))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH>; (SEQ ID
NO:286)
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For exanple, a claimto 2-hydroxypyridinyl would al so
cover its tautoneric form a- pyridonyl. Unless

waledovnedint herwi se, all technical and scienti fPCT/US2008$012490
used herein have the sanme neaning as commonly

RIS RIS AN 87 WA S i cec o

N@pgd)i cations, patent appllcatlons pat ents and ot her
ref erences nentioned herein are incorporated by

Hydehtein(6¢©)-(Glyt Preirg)) ext€y 56ty HiSPrilthe-Ang Amp-Rys)- Mbﬁ ABEQ ID
cg am nobutyric acid Ac acyl group Acc

NG28% no- 1- cyclo(C3 C9) al kyl carboxylic acid A3c

IS SR PR 8y M.y e e

Nd:288)i no- I-cyclopentanecarboxyllc acid A6¢c
1-am no- 1 -cycl ohexanecarboxylic acid Aha

Hydaatrim@lep{ GlydP-ArgdifCyhk- SladiisrdBdMalndig: Trepes)-Midp (SEQ ID
a- an1n0|sobutyr|c acid 20 Aic

NG2 §H1n0|ndan 2-carboxylic acid Ala or A alanine

R GG B Rl B e TR e

N@289) g or R argi ni ne hArg hormargl nine Asn or
asparagi ne Asp or D aspartic acid -91 WO 2009/061411
clmmaaua)mm;as» BaAlaaitsd:brbeMrgnmpaﬂ:mwﬁz, ESES ID NO:290)

4. 4' - bi phenyl al ani ne, resented by the structure H2
c[I—é—ydantoinPC(O) %Nle -Cys))- -D- Ala Iplls D-Phe-Arg- '}(rp-Cys]-NHz; (SEQ ID NO:290)

c[Hydantoin(C(O)-(D-Ala-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Aib-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NH:; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Val-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys}-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Abu-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Leu-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Ile-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Cha-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(A6c-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Phe-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Gly-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Gly-Cys))-Glu-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:291)
Ac-Tyr-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:292)
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111 -NHCHC 5 Bpa 4-benzoyl phenyl al ani ne 4-Br-Phe

4- br ono- phenyl al an i ne Cha f 3-cycl ohexyl al ani ne hCha
whowemel ohexyl al ani ne  Chg cycl ohexyl gl yci nePQDUS2088/012490

or C cysteine hCys honocysteine Dab

Acé-ﬁfapééén @E%%l gﬁ-ldhe-%g-géyc-%—yg .-ﬁﬂzn@%@m %:f‘)ﬁd d

heny ani ne
ASH-RE1-RAQ 3 DAL E-DFPeCA INHhe(sHEg I NO-229f
H O 2- C?’;(Z furyl)- ala%ﬂrgwggba4gmnobutyr|22
AcaldiedArgE:(ﬁyeﬂD @lagl-hﬁt BrfheeABHDTE-GyerNHzgl (RERMLIENAE2E)
cine Hs or Hhistidine 3-

Act”Frgnérggc(Frgla—hQ}l/a {-_Ilsp]p(ﬁ}]en%rg TrpeCys)(l\égz, (5'%’(8 ID NO:292)

AC%%%@%@%%%%%FB%PO%B?%‘é}éﬁ%f)gs)ﬁyﬂ @E%:lpjoxyprxbl ne,

H- H@A,rglc@s -BR)a HiSYIPRARYTHSUCG)- NehQ(EE@rIDQNW 98) akd d
|

| e or sol euci ne Leu or L | éuci ne hLeu honol euci ne
AccHisyArgae(Cis- D/élaaHlsM@tPherArrg Tgt-Gy iV He (SEQ 1R MD:292)

f 3- hononet hi oni ne - Nal gl- napht hyl ) al ani ne:
OrEméTm%u(‘QaIWé’ﬁﬁ%mwlfé?léme 10 Ni p ni pecotic acid
Ne Irrllornleepl{‘%ferr%d aspect, the melanocortin receptor 4 agonist useful to treat

insulin resistance in the subject in need thereof, is Ac-Arg-c(Cys-D-Ala-His-D-Phe-
Arg-Trp-Cys)-NH: (SEQ ID NO:50) or a pharmaceutically acceptable salt thereof. In
another preferred aspect, the melanocortin receptor 4 agonist useful to treat insulin
resistance in the subject in need thereof, is Hydantoin(C(O)-(Arg-Gly))-c(Cys-Glu-
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:278) or a pharmaceutically acceptable salt
thereof.

In other aspects of the invention, administration of a compound or
compostion comprising a compound or pharmaceutical salt of a compound of the
invention useful to treat insulin resistance, is continuous, hourly, four times daily,
three time daily, twice daily, once daily, once every other day, twice weekly, once
weekly, once every two weeks, once a month, or once every two months, or longer.

The subject in need of treatment may be obese, overweight, of normal weight
or lean. The obese, overweight, normal weight or lean subject may suffer from type
Il diabetes. The preferred administration of a compound or compostion comprising
a compound or pharmaceutical salt of a compound of the invention useful to treat
insulin resistance, is peripheral administration. Examples of peripheral
administration include oral, subcutaneous, intraperitoneal, intramuscular,
intravenous, rectal, transdermal or intranasal forms of administration.

BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1: Food consumed in fasted rats 6 hours after administration of 100 nmole/Kg
of selected compounds.

Figure 2. Effect of subcutaneous administration of 75, 300 or 600 nmole/kg/day of
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QO c octahydroi ndol e-2-carboxylic acid Omornithine
2-Pal f3-(2-pyridiyl)alanine 15 3-Pal
w0 2q03/0empii di yl ) al ani ne  4-Pal fl-(4-pyridiyl) aP@riUszm08/012490
Pen penicillamne Pff (S)-pentafluorophenyl al ani ne
I hal api 0 P Vi nj
CobHR £ ORI PeaR g LR R BN e ThPteves
anagpjg]hed,g@im@s iAFatbkaz 8- (4-thiazolyl)al anine 2-Thi
B- (2-thi enyl)alanine 3-Thi 13-(3-thienyl)al anine Thr
Figure 3. tEffesbnf sebctitaneons Wlminigtrajpinaef 7BG0Tpr 660 n¥nole/kg/day of
tyrosine -93 WO 2809/ 061411 PCT/ US2008/.012490, =
Coppopnyl T MPRR AL PSEY raighte (Rjrcumulpgive faod iptake, €)\gsulisy levels
[0 N t her abbreviations used herein are
angél?f lél sgg&%e'(i) 2\?\%? Boc: tert-butyl oxycarbonyl Bzl:

Fi%gf?@ 2y [Efre B suBE R Bh QR MRINIARE a6h BY £00, BHO or 1800 nmole/kg/day of
di i sopropyl carbodii m de DI EA: diisopropyl ethyl
Coarpiomad Arepon blood glucose levels in mice.

4-{N-(1-(4, 4-di net hyl - 2, 6-di oxocycl ohexyl i d -3-nmeth
Fi%Hr{ gt §ﬁrf5egct gm%})eﬁg%f% admi11|ist;(atio¥1 of 6.4 ﬁ}/nolle/l%g % Comrgé)und A
upon blood glucose levels in obese mice.

DETAILED DESCRIPTION OF THE INVENTION

Recent studies have reported that staggering numbers of people world wide
are overweight and suffering a wide variety of serious and expensive health
problems. According the World Health Organization (as reported in Kouris-Blazos
et al., Asia Pac. J. Clin. Nutr,, 2007, 16:329-338), an estimated 1 billion people
throughout the world are overweight and an estimated 300 million of these are
obese. An estimated 22 million children under the age of 5 are severely overweight
and in the European Union alone, the number of children who are overweight is
expected to rise by 1.3 million children per year (Kosti et al., 2006, Cent. Eur. J. Public
Health, 14:151-159). Obesity, as defined by the Statistical Bulletin provided by the
Metropolitan Life Insurance Co., (1959, 40:1), is a condition in which a person is
approximately 20-25% over normal body weight. Alternatively, an individual is
considered obese if the person has a body mass index of greater than 25% over
normal or greater than 30% over normal with risk factors (see Bray et al,
Diabetes/Metabolism Review, 1988, 4:653-679 or Flynn et al., Proc. Nutritional
Society, 1991, 50:413). One of the main causes for obesity is the consumption of a
high caloric diet (Riccardi et al., Clin. Nutr., 2004, 23:447-456).

Diabetes is a chronic, debilitating disease afflicting many overweight and
obese people. It is estimated that 20.8 million people in the United States alone have
diabetes and more than 6 million more additional cases remain undiagnosed
(Cornell, Manag. Care Pharm., 2007, 13:511-5). Type 2 diabetes (also referred to

herein as type Il diabetes) is a chronic disease characterized by insulin resistance,
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DVAP: 4- (di met hyl am no) pyridine 15 DW
di net hyl formam de DNP: 2, 4-dinitrophenyl Fm

wo bawowenyl net hyl  Fnoc: fl uorenyl met hyl oxycar bpeiyUS2008/012490
For: formyl 20 HBTU:

im aliécﬁ.ﬁsgpgg dehett g{ g&wfég&ﬁﬁ.g;w%w}w BNHEEbtes is

belfeved - aczabﬁétzotap E@hatbt gyl 1711, rhilGor3- b@dp1@MainipititfeO Nhutfierous
hexaf | uor ophosphat e 1- hydr oxy- benzotriazol e
muNBW!scalanrenﬁyxhdsmh amomplrcehomﬂmesulﬂmgem oxidity tap merality

WD 2009/ 61411 US2008/ 012490  NWP
(TR 9F HoMefbrkeo 2R oR 20y buMyalisy further notes that
I
de%y% E%}%@%ﬁ&%gﬁ b?%%}%g{ %%f{‘ﬁz eH sg%zagﬁnﬁfé LW of glucose
rerhﬁii@@lhb‘l@é%ﬁﬂﬁ?'@ah@nts5 tBu: tert- but yl TIS:
triisopropylsilane tosyl Trt trityl TFA

t ri fhsudinoresesdrice, atsodreferrdd e as reduced insulin sensitivity

tetramet hyl f| uor of or aymi di ni um hexaf] uor ophosphat e
consEHoy oRhrBB ATOUBhPid8s It PReRA da eﬁas'ea?sgcfrorwﬂ%blpﬂ% of a

sulgécg%) Erlc?%sgé aé ?gmg 1Ie rtg'tﬂglgm%ﬁhpgf ﬂ'l%{l ne@JlJtdhto clear the same

! reviati ons am no aci
am@bﬁ@bF’% E(%eﬂ(ﬁﬁ‘ thd BIbod Bﬁa $bfHEl Ho®-iulin sensitive subject. Insulin
-NHC R (R)- , wherein R and R each is,

resnsmampemdegatrugd ahylie ogen liok bdteeen dbesiey @ttndaltypeoﬂ dinbetes (see
an no amdé@ R=0CGB and R = Hfor Al_ag, or R

Obig @t #, J.fglin. v Zl0hetPB{179-100rAng refergnaes Shezein). Ho is kigyvn that

rats fe(? I'p“nﬁlfa ag] e?%igvgll:?%d_ncre%sea bb{)SXy %élglmt (Sdtieqqlqgucfe%rol;elgﬁy or

Str UCt u
DIO) and a decrease in insulin sensitivity. Such DIO rats provide an animal model in

which to study the mechanisms of insulin resistance due to obesity (see for example
Banno et al., FEBS letters, 2007, 581:1131-1136). The size and weight of adipose
tissues are increased in DIO rats and it is thought that the accompanying
hypertrophy of adipocytes leads to changes in the release of adipocytokines such as
leptin and adiponectin which are known to regulate insulin sensitivity; it is thought
that morphological changes in adipose tissue as well as changes in plasma levels of
adipocytokines are among the causes of insulin resistance in DIO rats (summarized
in Banno, et al., FEBS letters, 2007, 581:1131-1136 and references therein).
Melanocortins are proposed to play a large role in energy metabolism and
homeostasis. Melanocortins cleaved from the POMC precursor exert their effects by
binding to members of the melanocortin receptor family located in the brain. The
major effect of melanocortin in the brain is to reduce food intake however, it has also
been shown that melanocortin agonists or antagonists injected directly into the
cerebral ventricle affect insulin actions in the periphery while food was withdrawn
or while food intake was kept constant (see Schwartz et al., Nature, 2000, 404:661-671;
Seeley et al.,, Ann. Rev. Nutr., 2004, 24:133-149; Cone et al., Recent Prog. Horm. Res.,
1996, 51:287-317; Heijbor et al., Diabetologia, 2005, 48:1621-1626; Obici et al., J. Clin.
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The designation "NH2" in e.qg.,

Ac-N e-c(Cys-D- Al a- Hi s- D Phe- Arg-Trp-Cys)- 20 NH2 ( SEQ
WO DoBis1d)Y1 i ndicates that the Cterm nus of theCpEstongiel2490

is am dated. Ac N e-c(Cys-D Al a- Hi s- D Phe- Arg- Tr p- Cys)

Inv( Sg/ 8_1%30%%)108% Pﬁt%l&%”@%e\fﬁ%y tgAwgseNl a su e[:)st that central

adinitliteations dfhakelddofdinst QIFfFEt8USnsufint h@nsﬁﬂme/ aidl. may do s0
"-c(Cys-Cys)-" or "-cyclo(Cys-Cys)-" denotes the
independrnghyeof et@f@/ IkzlalanNz Banmo et ., QFEBE (etyess, F9é)ﬁ7r- 58ldr131 1136)
en) - notesthe structure;

derpoYi UL BH3t P@?FHSE rissinsos! & TRnRForip G8pie o DIO rats
amsegl;o"r&éé?ﬁ?é‘é{ﬂ 's_ﬁ{?s v1ty lﬁytﬁllz %_Q_ﬁ?ﬂeljyy cHea(%gE' l’{%é %ﬁp% :i)? g%d increased

theRMARb&ERf a8 Rfbcy i€ il Whitewlipdss Asyukhna deusaskd tRighaetidgs content
the specific 5 enbodi nents and/ or species: R7T R6 OO0

in Helliykk.O R4 R5 " Hydant 0i nC(O) - (Aa- Ab) " denotes the
structure: '

--K--H N wherej n anino. acj.d "Aa" has.
the C?PF‘G‘EE‘H% s e Toseg mizess RveRM RIERHPHY ORESHLIn AT gublects

in BE{%QQL d?gjac‘?{r%@i %%T?] %FIF%%%R% r%ﬂh&%ﬁ%ﬁﬂs & disperse

medicaments to patlents. There is a need in the art, therefore, to identify

melanocortin agonists and antagonists suitable for peripheral administration to affect
parameters of insulin action and energy metabolism such as insulin sensitivity,
cellular characteristics of white adipose tissue, triglyceride levels and the like.
Nomenclature and Abbreviations

As used herein, an “obese subject” or mammal is characterized as having a
body weight approximately 20% or greater than the normal body weight for said
subject. Normal body weight may be determined by a comparison of the weight of
the subject at a prior point in time, such as when insulin metabolism was normal, or
by a comparison of the weight of the subject as compared to averages of other
subjects of a similar age and/or condition.

As used herein, an “overweight subject” or mammal is characterized as
having a body weight approximately 5% greater to approximately 20% greater than
the normal body weight for said subject. Normal body weight may be determined
by a comparison of the weight of the subject at a prior point in time, such as when
insulin metabolism was normal, or by a comparison of the weight of the subject as
compared to averages of other subjects of a similar age and/or condition.

As used herein, a “normal subject” or mammal is characterized as having a
body weight up to approximately 5% greater than to approximately 5% less than the
normal body weight for said subject. Normal body weight may be determined by a
comparison of the weight of the subject at a prior point in time, such as when insulin

metabolism was normal, or by a comparison of the weight of the subject as compared
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10 Cys]-" would have the followi ng the structure: S S

OHNNA -A2-A3-AM-NH OR4 O R5 -96 WD 2009/ 061411
wEFANLSA008/ 012490 whereas a conpound repr esePCEUSHGS/012490

"c[Hydantoi Nn(C(O - (Ab-Cys))-Al- A2- A3- A4- Cys]-" would

o {REFAL 07 pBeF MM S Ra Ot e R N O H O

" c[ Asdaed Qbfbﬁ]qa@lea(rps‘illb e®0)or i Aval B3hérkcleYizbd as having a body
represents H'ON OOI HN A -A2-A3-A4 - N HOO §

weigie alpp&>amia tedy é%ntpo3m’d or Bveh l@FS0% VWise tieasthe normal body weight
[ Hydant oi n( C( O).- (Dap-Ab)) - Al - A2- A3- A4- Asp] -" has the
forfS@M SHPIRG: f%?rmlebodm ‘cfng Ry pepdetormingd Rd a gpmppriggnepf the

wel S%}B %?Itl{\e %dee th L eprrlsoHtgt iffin q-n(%) stich se %%ex?méu%mh!het%tglﬂm was

yI groal K
normal, or by a comparison of the weight of the subject as compared to averages of

other subjects of a similar age and/or condition.

As used herein, the terms "treat", "treating” and "treatment” include palliative,
curative and prophylactic treatment.

As used herein, "measurable” means the biologic effect is both reproducible
and significantly different from the baseline variability of the assay.

As used herein, peripherial administration includes all forms of
administration of a compound or a composition comprising a compound of the
instant invention which excludes intracranial administration. = Examples of
peripheral administration include, but are not limited to, oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous or subcutaneous injection, implant and
the like), nasal, vaginal, rectal, sublingual or topical routes of administration,
including transdermal patch applications and the like.

A “subject”, as used herein and throughout this application, refers to a
mammalian or non-mammalian animal including, for example and without
limitation, a human, a rat, a mouse or farm animal. Reference to a subject does not
necessarily indicate the presence of a disease or disorder. The term “subject”
includes, for example, a mammalian or non-mammalian animal being dosed with a
melanocortin analog as part of an experiment, a mammalian or non-mammalian
animal being treated to help alleviate a disease or disorder, and a mammalian or
non-mammalian animal being treated prophylactically to retard or prevent the onset
of a disease or disorder. Subject mammals may be human subjects of any age, such
as an infant, a child, an adult or an elderly adult.

A “therapeutically acceptable amount” of a compound or composition of the
invention, regardless of the formulation or route of administration, is that amount

which elicits a desired biological response in a subject. The biological effect of the
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substituted heteroal kyl, al kenyl, substituted al kenyl,
aryl, alkylaryl, or substituted 10 alklyaryl, and is
W0 pooe4ed i n the general formula of a parti cuP@r/US2008/012490
enbodi ment as "Ac". "Alkyl" refers to a hydrocarbon
L oun. C r e rbo ,
e i B P o oPlap e ERLPET 2P AT

FoPeRélaple R Bilologlical Rifedtstathb QRerdpOMt BMbuR€may occur at and be
strai ght-chain or contain one or nore branches or

meayeiedat thé cejhdarpsyel Hlymeasaymightirk 'respeher at 4 cecaptoalvidyith binds

roup wherein one or npre hydroggn_ at ons of Hﬂg )
malgCORHY yyHons BIFrere e patds: ot & hiplpgicalrétest offh tnerapeutic
o 54 83 o5 B AFSHESH bR v, s s tcing

indYAE eYREEY In tHEY RGOS YHIriAgMIn. ITHé rb@aqugi_umyéffect of the therapeutic
hydr oxypentyl , hydroxyhexyl and the ke. "Substituted

angiuky htayraeter & 4ndl Eenmedsayéd whide eirgaroste level moxle ab ytor dlpefation
atons of the hydrocarbon group are replaced with one
of G SYBHEOR(RsPY tHIRHRessIA| Ac ediseasgnPt (renddiog, gy subject. A

thegrg neslltlsctail}r/] gc of Ita(rl;)?l :9 5e)lr1]ht_ 8_? ggr&RFnlnﬁJ rlgtlr %Sﬂﬁggh&&%e invention,

%ve\#;ﬁ\;%] S(3)1'55621nism.

GP
romne,” an i ne

regal}@l_%ss 8Nthe fEANRRLIBA 1Y routéhe raﬁhﬁn_ﬁﬁhﬁlon,(;xa}zﬁbsﬁltlﬁ”one or more

optionally may be substituted with one or nore
bidogisilirtspembss ined @dijext], In theeyendiat the dompeadhor composition of
occurrence, fromthe group consisting of hal ogens,
the gwgntiomy-E1bjecHtertesting dn an (”CFWOOSYEGI’@@-ELEYQH‘F“%F%We?céﬁl?table

nmbodj ts 1 3 4 .substi . Lahe.
o SRR e ey SLBE 880 45 RePREEER TR

a ReRAHbId &Qp&{se"ﬁmﬂﬁl i_h)?l'tr(%gbfelm Mholdem ting exanpl es of
al kyl acids containing, or consisting of,

- ( CHXearoenclabteiused tsldefir the ipeptidesnis thataypicaliycuiskd in the art

tert-butyric acid, 3-cyclopentyl propionic acid, and
wherein| thg giminggrowp rat they A-germiniesoapresse &0 they lafioand e earboxyl

bro and iodo. "Heteroalkyl" refers 1o an. alk
BHRPLI GHETOURaPEET 1 HE BEPDONTRTHE TR0 hs D and L
isoFﬁ(%chSﬂf\Qq{‘is GROL Rork? of R aAfRS adth a9 FepREse ARG N ss biferwise

ol om ng groups: amno, amdo, -0-, -S- or carbonyl.

explicitly ifdieaed. enbodi ments 1 or 2 heteroatons are

present. "Substituted heteroalkyl" refers to a

or

het ditgabryploundepttha inveation useftibior iielrerjmentoloimsulyt resistance,
wi drocar bon %Eo‘.ig are re%I aced with oge lgr nor e .
LRSI ORhY &IBERIST B PPHRTIHE Yras CBALse ‘“Fﬁ@“%?o existin a
g [ I |.ne, ' 0 o a
e 061 stekdgifomerlq YHal" - AT el Blimer” o e fitrept are
in@hddd in Weeicepdof Gl heseat id@na@ibKYy [Rae@rhicsdhpoundB¥ndieeither be

substituted with one or nore substituents sel ected,
separd@deuring) prepafdiveddBhCoodur rdnoe withonthibad sgatiompry phase or

S b e oo & gl
the ggStfnt éjcﬁﬁ{ign,ac'h%rapﬁﬁgr%%diate compounds may be resolved and used to
prepare chiral compounds of the invention.

The compounds of the invention useful for the treatment of insulin resistance,
with or without weight loss, may exist in one or more tautomeric forms. All

tautomers and mixtures thereof are included in the scope of the present invention.
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two or nore carbons where one or nore carbon-carbon
waelowbloer4bonds are present. The al kenyl hydr ocBeU82008/012490

gr oup nay be straight-chain or contain one or nore

es * Subst it uted

Fop BTy I BN IOARR T SRR R iR imese fon o
pyﬁgon?placed with one or nore substituents selected

fromthe group consisting of halogen (i.e., fluorine,

chl amless definaahotherwise) dll teabhiod Jand -sGehtificGms Gddd heltild have the

-NHCH3, -NO02, -98 WD 2009/061411 PCT/ US2008/ 012490 )
sargp ealung 26 cnRpnly uiterdoed Riaeny of ordiparyatkidin tbﬁ?litéwhvcy this

b ubst it ut ed, wi n r_. nore stitue
i FR B AU by ST e RRRMDGRRPPLRER: PP 1 other
refg{eﬁ% mé‘r@ﬁﬁb&héx@ﬁh Rt ul'&aﬁf?)gﬁ&?b tdfbrence i héd en't@?.& and
-(CH2) o -COOH. In different ~ enbodinents 1, 2; 3 or
4 substltuents are present. 5 "Aryl" refers to an
sygfolonal Iy subgbidinged aromatic group with at | east
one ring haV|ng a conjugated pi -el ectron system
Ab o-a : SO N
é&stens ‘FHEfﬁﬂ s carbocyclic aryl, heterocyclic
AQrYyl nB@F groups. Preferably, the aryl is a 5-
or 6-ne ed'ring. Preferred atons for a
Adaet er ocYaimifodreyklodCeCoHslRyldaraxytic s¢idf ur, oxygen,
and/or nitrogen. Non-limting 10 exanples of aryl
A3cncl ude 1meingi1;cyclopagprnagdrboxyligagist hyl , i ndol e,

ant hracene, and the |ike.

U|noH
A B pE D SRR el o ¢ he- o oup
onS|st| al koxy, hal ogen
AS% , %rg?lgr}e roﬁg%fr?llhgéegrb%(y g%naﬁg and iodine), -OH
A6cCN 'S&Lamlhmfcytmxane%aﬂyl&bléw substituted with
hal ogens, -CF3, -OCF3, and -(CH2)o0-20-COCH. In
Algi £ f er efitaneinblocfitamaic acid he aryl contains 0, 1, 2, 3, or

15 4 substituents. "Alkylaryl" refers to an "aIkyI"
ARG ned ?(?r%fﬁ"h"d‘ta??‘c acithe t erm " (0- 02) hydr ocar bon

iety" & Lyl , al kenyl and al kynyl and in
pﬁe case %ﬁﬁ%ﬁ@ §? % alkynyl there is C2-Cl2. For
Ait he avoad@mﬁemganQQgh&, uah@gs ot herw se indicated
the term substituted 25 nmeans substituted by one or
Alpor & defalamge groups. In the case where groups may be
sel ected from a nunber of alternative groups, the
'§@Iecte@iﬁWBﬁ%s may be the same or different. For the
avoi dance of doubt, the term ippdependently neans that
where nore than one substituadMi is selected froma
nunber of possible substitugnts, Jthose substituents
may be the sanme or different. 25]The pharmaceutical ly
acceptabl e salts of the s of\\t he invention
whi ch contain a basic cg%o & arey for exanple,
non-toxi c acid addition sal ts fopmed
Apc denotes the structure:

Apn 5-aminopentanoic acid (HN-(CH2)4+-C(O)
ArgorR  arginine

hArg homoarginine

Asnor N  asparagine

AsporD  aspartic acid
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wi th inorganic acids such as hydrochloric,

hydr obrom ¢, hydroiodic, sulfuric and phosphoric
wa@edodioomitt h car boxylic acids or wi th organo- sup¢DIEII08/012490

acids. Exanples include the HC, HBr, H, sulfate or

bi sul f at¢ iLirat hosphat e or hydrogen 30

Babhospha?i&“%%éfa @bn Enzoate, succinate, saccharate
fumarate, naleate, |lactate, citrate, tartrate
gl uconat e, cansyl ate, nethanesul f onate,

Bipet hanesdif-bipateylalbeimecrepsaskhed byahe str@GuiD 2009/ 061411
PCT/ US2008/ 012490 p-tol uenesul fonate and panpate
salts. Conmpauridts_of the invention can al so provide
phar maceut i ¢p acceptable nmetal salts, in particular
non-toxic al and al kaline earth netal salts, wth
bases. Exanpl €6 include the sodium potassium
al um num caljcium magnesi um zinc and di et hanol am ne
salts (Berge M et al., J. Pharm Sci., 5 66:1-19
(1977); Coul L., Int'l J. Pharmaceutics, 33:201-17
(1986); and Bnhghfey, L.D. et al., Encyclo. Pharna
Tech., Marcel |Dekker Inc, New York, 13:453-97 (1996).
The pharmaceut@Hal Ly acceptabl e sol vates of the
conmpounds of the ijivention include the hydrates
t her eof .—Alldo-CHetQded within the scope of the
invention and various salts of the invention are

Bppol ynor gibentdydpleniylaldenei naft er, conpounds their 10

har maceutical |y acceptable salts, their solvates or
44§dﬂVnDr6ﬁ§9“@§*?ﬂﬂ@bpﬁ“hny aspect of the invention

Ch%except hptﬁggE &%%% compounds in chenical processes)

re  refer80PPFIAUNe Commounds of the invention". In
hCKht r 0 Shfko cgpggqgg§§eof the present invention can
be and were tested for activity as 15 |igands of one

Chgr nor ecpdlolidxglghgdirenocortin receptors according to the
following procedures. One skilled in the art would

Cyrabfv t haystgnecedures simlar to those described

hCgerein %Wbetused to assay the binding activities of
he congg G5'3F€the invention to nelanocortin

pabecept oQALH]g,g%bg?,ri&gd ol i gand Bi nding Assays 20
Cel | ul ar menbranes used for the in vitro receptor

Dabi ndi ng2asdiamsnopesgionieacial ned from transgeni ¢ CHO Kl
cells stably expressing hMC-R receptor subtypes 1, 3,

Dig or 5. ffrdiplop@ladanice| |'s expressing the desired hMC-R

receptor, type e sonicate ranson setting 7,
Dogppr oxi ﬁﬁ{%ﬁg'3%élg§%ﬁdm?lq ac?é‘P &'&Edﬁ%wpler?f's- HO at
pH 7.4 and then cenprifuged at 39,000 g for 10 m nutes
at apprqunaﬁgﬁsuQMZK;The 25 pellets were resuspended
in the sane buffer and centrifuged at 50,000 g for 10
2-Fwanut es p-(ttugybpalaxineat el y 4C. The washed pellets
contai ning the cellular nmenbranes were stored at
Gakppr oxi freeingbutygeacidconpet i tive inhibition of
Gth 025! (Q’Jt%)nin(e'\" e4- D- Phe' ) a- MBH ([ 1251] - NDP- a- MSH,

Gluor E glutamic acid

GlyorG  glycine

HisorH  histidine

3-Hyp trans-3-hydroxy-L-proline, ie, (25  35)-3-hydroxypyrrolidine-2-

carboxylic acid
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Amer sham Bi osci ences(r)) binding was carried out in
pol ypropyl ene 96 well plates. Cell 30 nenbranes (1-10

w@eoopoetsei n/ wel 1) prepared as descri bed above MeT/ES2008/012490

i ncubated in 50 MM Tris-HCL at pH 7.4 containing 0.2%

Vi ne g P Ay 2 PP .
413 o 6 Ty R e R8sy M M rotidine 20;‘5(1}9%’8)“?1?“"
leBaci t r agbeucitdet h i ncreasi ng concentrati ons of the test

conpound and 0.1-0.3 nM[1 I]-NDP-a-MsSH for
Leapploxi lemtieey 90-120 minutes at approxi mately 37C.
Bound [ 25I ] -NDP-a- MSH | i gand was separated fromfree
hLeyo5) 1 - hppleycPBH by filtration through GF/ C gl ass
L ber fj r plates (Unifilter"(r); Packard) 5
Ly%o‘r"ggoakl 3['1\%th 0.1 % (W v) pol yet hyl eni mine (PEl),
Mdisk M anRRackaind Filtermate harvester. Filters were
washed three tines with 50 MM Tris-HCL at pH 7.4 at a
S-hMetper afdnoenanfethippirexi mat el y 0-4C and t hen assayed for
radi oactivity using a Packard Topcount(r)
L-Nali nt i | fAlraphteylalagine: Bi ndi ng data were anal yzed by

nput er,- .St -linear regression analysis (XL
2-1?:1'9“ |Dé'é%'_%§§ﬂ‘t§‘¥ﬁ%l8{j‘?‘gn of the preferred 10
Nign‘oodi MRIYelotikid €St ed using the above-di scussed assay

and the binding constants (Ki in nM are reported in
Nidabl es borléycire and 8. TABLE 5 - Radi ol i gand Bi ndi ng
Assay Data for Selected Conpounds Table 5A Ki Ki Ki
Oigi ki seewphysiroosiofstmerberdicagel nmca- hvcs- hMCL- R NO,
O1-R 3- R R:R.MA-R Ac-Arg-c(Cys-D-Ala-Hi s-D- SEQID
Bhe-Ar T s)-NHz 3.87 10.1 2.09 430 1.9 NO 50
2.8~ D Ar g=s.LOYianPafindndHi s- 4.01 12.1 1.76 352 2.3 SEQ
I D DF’Ee(krW#}C s)-NHz NGO 50
3-Bat- D Ar §-(8-p§yidiyDalinineHi s- 8.29 13.3 2.78 816 3.0 SEQ
ID D Phe-Ar -Tr -Pen)-NHz NO 51
4Tat- D Ar f{Epryidipjalanmephe- SEQ ID Ar - Tr
Per Gabs- Pen‘a—s. Hz .3.93 172 11.0 538 0.36 NO 52
eRc- Ar g- PEAGY

a

AM"E D Phe- 1.81 20.5 4.57 502 0.4 SEQ ID
peNr - Tr (Wfﬁm%am NBrge Ac-Arg-c(Cys-D-Ala-His-D
9.67 22.0 4.2 1900 2.3 SEQ 1D Phe-Ar -Tr -Pen)-NHz
PhhGr B1  pheriyldlagine. (Asp-His-D- 0.79 45.5 1.21 493 0.6

SEQ ID Phe-Ar -Tr -Ala-L s)-NH NO 53

hPhe homophenylalanine
Pro or P proline

hPro homoproline

Seror S serine

Tle tert-Leucine

Taz $3-(4-thiazolyl)alanine
2-Thi 3-(2-thienyl)alanine
3-Thi 3-(3-thienyl)alanine
Thror T threonine

TrporW  tryptophan
TyrorY tyrosine
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Ac- Arg-c(Asp-Hi s-D-Phe- SEQID 0.68 20.7 1.01 783 0.7

Ar -Tr -Ala-L s)-NHz NO 53 Table 5B Ki Ki Ki Ki Ki
WEEQINE41Conpound hMC1- hMC hMC4- hMC hMC1l- R NEET/UR088/R 2490

R 5-R/MA4-R Ac-Nl e-c(Cys-D-Ala-H s-D- 114 63.9 3.07

1657 37.1 SEQID 2-Nal-Ar -1-Nal-C s)-NHz NO 16 -101

WO 2009/ 061411 PCT/ US2008/ 012490 Ki Ki Ki Ki Ki SEQ

| D Conpound hMC1l- hMC hMC4- hMC hMC1I-R NO R 3-R R

5-R/MCA-R Ac-Ne-c(Cys-D-Ala-H s-D 11 26 7.6 1800
D-EHTYSEChaa stRlngurkrof- Tr - C s)-NH2 NO 7

D- Phe-c(Cys-Hi s-D-(Et) Tyr- 0.05 9.3 1.1 2.9 0.0 SEQID

Arg-Trp-(3-Ala-D Cys) ¢Thr- NO 24 NH2

Nl e-c(Cys-Hi s-D Phe-Arg- 0.07 4.1 0.85 8.8 0.1 SEQID

Tr -An-Cs)-N Ac- Nl e-c(Cys-Hi s-D Phe- 0.12
10 0.43 0.42 0. ID Ar -Tr -Gaba-Pen)-NH2 NO 32
Nl e-c(Cys-Hi s: e-Arg- 0.05 1.3 0.47 0.2 0.1 SEQID
Tr -Gaba-C s)=NH2 NO 34 Ac-N e-c(Asp- HIS D- Phe-

0. 0996 984:8\10/\@1—7»09016 SEQID Ar -(3-Ala-L
s)-NH2 NO Aci N e-c(Cys- Hi s- D Phe- .0132 16.1 1.23
0.359 0.11 D Ar -Tr -Ahx-C s)-NH2 NO 2

vaPsiPe- C(C)Aﬁné—ll s-D-Phe- 0.207 43.2 2.58 344 0.08 SEQ ID
Arg-Trp-(3-Ala-D-Cys)-Thr- NO3 NH2
D- Pliterta{rCytheHibbr&-idtimns Bed RBrelrOfredlefibed 26110W89 SEQ | D
Arg-Trp- Gaba- D-Cys)-Thr- NO 3 NH2

Boc: tert-butyloxycarbonyl

Bzl: benzyl

DCM: dichloromethane

DIC: N, N-diisopropylcarbodiimide

DIEA: diisopropylethyl amine

Dmab: 4-{N-(i-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl)-

amino} benzyl

DMAP: 4-(dimethylamino)pyridine

DMF dimethylformamide

DNP: 2,4-dinitrophenyl

Fm: fluorenylmethyl

Fmoc: fluorenylmethyloxycarbonyl

For: formyl

HBTU: 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

cHex cyclohexyl

HOAT: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

HOBt: 1-hydroxy-benzotriazole

MBHA 4-methylbenzhydrylamine

Mmt: 4-methoxytrityl
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Ac-N e-c(Cys-His-DPhe- 0.0951 9.33 0.894 13.4 0.11
SEQID Ar -Tr -An-Cs)-NH2 NO 2
Wo0BleHe( Asp- Hi s- D- Phe- 0.999 300 11.1 431 0.PCI/B8Q08$/112490
Ar -Tr -An-L s)-NH2 NO 4 Ac-Cha-c(Asp-Hi s-D Phe-
106 11. 7 SEQID Ar -Tr -Gaba-L s)-NH2
“ﬁ% 6 Ac Nﬁlpéét@@&&ﬁsn%[} Phe- 0.0506 9.89 1.04 16)3
O-BO5 SEonPtepPslbu Tr -Gaba-L s)-NH2 NO 6
Ac- Chg- c( Asp- Hi s- DPhe- 0.884 223 22.5 609 0.04 SEQID
PbAr -Tr - @266 T-pshtahitd2hyNidihyHrobkozbiGhan-B-siEpni s- D- Phe-
0.721 93.5 56.0 747 0.01 SEQID_ Ar -Tr -Gaba-L s)-NH2
PyRoP11  Abremengs-eymepd lﬂpgo@spborzgm hexaugrophosphatd) 0g
tB SEQ I D Phi_'? Trp Gaba-Lys)- NO 1I NH2
‘- hPhe- c p-’H s- D- Phe- 0.277 25.2 3.37 203 0.08 SEQ
TiED A - HiisoSRRtshagd - NH2 NO. 11
Ac-N e-c(Cys-H S-D-Phe- 0.323 14.1 1.96 24.0 0.16 SEQ
TOSD Ar -Besid -(3-Ala-C s)-NH2 NGO 15
Ac-Nl e-c Pen D-Ala-H s-D 34.1 118 17.0 5560 2.01 SEQ
Try D Phe- AHYITr -C s)-NH2 NO: 21 - 102 WO 2009/ 061411

PCT/U8208012490 Ki Ki Ki Ki Ki SEQ I D Conpound
TFAVCL - hl\/%ﬁ ‘i{?rf“i\/r:lRNo R3-RR5 R /MAR

TFIQ‘FI NI e- C(t@’asmgﬁ\ﬂfﬁdo%f%ra%ld%guél He%afhucropflosphate 7. 58 SEQ
Phe-Ar -Tr =Pen)-NH2 NO 22 D- Phe-c(Cys-Hi s-D Phe-

Z: o 442 12$eﬁﬂylax35:2ﬂb0&y04 SEQ ID
&éﬂrp (3-Ala-D-Cys)- NO 23 Thr-NH2
e Ojleriise-ipdivhied, withohg gxeptgn of itspNegerminglning acid,

3
all@%ﬁf&d@l@&&%-&%l%cﬁ(ﬁs‘?ﬁldson YRS sslpeyrestons Gr e yragtige of
-NH—DC(R)(R')-CO-, wherein R and R’ each is, independently, hydrogen or the side
chain of an amino acid (e.g., R=CHs and R' = H for Ala), or R and R’ may be joined to
form a ring system.

For the N-terminal amino acid, the abbreviation stands for the structure of:

R'. R

A

| o
The designation "NH" in e.g., Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-
NH: (SEQ ID NO:7), indicates that the C-terminus of the peptide is amidated. Ac-
Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys) (SEQ ID NO:36), or alternatively Ac-Nle-
c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)- OH (SEQ ID NO:36), indicates that the C-
terminus is the free acid.

“-¢(Cys-Cys)-“ or “-cyclo(Cys-Cys)-” denotes the structure:

S S
| | | |
H 0] H 0]

“-c(Cys-Pen)-" or “-cyclo(Cys-Pen)-“ denotes the structure:
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hArg- Trp-(3- Al a-D-Cys)- NO 24 Thr-NH2

D- Phe- c(Cys-Hi s-D-Phe- 1.68 1260 172 1220 0.01 SEQ ID
W 200g0&i4pt 3- Ala- D- Cys)- NO 26 Thr- NH2 PCT/US2008/012490

D- Phe-c(Cys-Hi s-D- (Et) Tyr- 0.128 85.6 36.9 38.0 0 SEQ

I D hArg- BLg—3-Aa—bB-Cys$: 1 26 Thr- NH2

Ac-N e-c(fys-D-Al a-H s-D 0352 149 3.01 339 0.12 SEQ

ID Phe- -Tr -d -C s)-NH2 NO 54

Ac- NI‘F—@(CM “F Al a-H sTO=N3. 9 6 48.0 4940 0.08 SEQ

I D PhexArgoTr p-D- Al a- Cyspy- 1 54 NH2

Ac-N e-c(Cys-D-Ala-Hi s-D 0.995 287 4.80 766 0.21 SEQ

| D “RitaspALgs)Tt - (-8 Asp)Lys)- dendids thhlsRucture:

Ac- Nl e-c(Cys- DAIa His-D- 0.848 184 3.76 956 0.23 SEQ
NO 54 NH2

ID Phe- 54 NH2.
Ac-N e-c(Psp-D-Al a-Hi s-D- 0]659 98.9 2.55 4.19 0. 26
SEQ 4D NPheyAs-Tr -L €)- 8

D-Ala-His-D 4. 18 445 50.6 4300 0. 08 SEQ

'D b JFI\(AS|-Ba|-L s) - NH2 No

ID Phe-'Ar

Ac- %Ip?féaﬁs Hatl dedsddBe tdifolvih %Qorﬁzanﬁ 8R4 i n3mii sPecific
Ala-C s)-NH2 NO 55 Ac-c(Cys-d u-His-D

5 err%aua&&em%/oﬂsﬁe@ﬁ@. 2.72 SEQID Ar -2-Nal-Ala-C s) NH2
NO 55 Ac-c(Cys-D-Al a-Hi s-D Phe- 199 5990 96.7 > 2.06
SEQID Ar -Tr -Ala-C s)-NH 10000 Nogge R®

Ac-c(Cys-D- Al a- Hi s- D- Phe- 132 4560 40. z,;ﬂo(@) 24 SEQ

ID Ar -2-Nal-Ala-C s)-NH2 NO 56 -103
HN

o)

“HydantoinC(O)-(A2*-AP)” denotes the structure:

wherein amino acid “A?” has the structure:

RS R¢

~<—HN |

O

amino acid “Ab” the structure:
For example, a compound represented as “c[Hydantoin(C(O)-(Cys-Ab))-Al-A2-A3-A%-
10 Cys]-” would have the following the structure:
S

_—
S
o
O
HN>rN\<U;A1_,l.s\z_,o\s_p@_u I
s O
O R RS
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WO 2009/ 061411 PCT/ US2008/ 012490 Ki Ki Ki Ki Ki SEQ

| D Conmpound hMC1- hMC hMZ4- hMC hMC1I-R NO R 3-R R
WG20906M34t R Ac-N e-c(Cys-D-Ala-His-D 9.12 11B01/B22008/012490

2860 0.41 SEQ ID Phe-Ar -Tr -Ala-C s)-NH2 NO 57

G R A S T SRRl AR R

Cyﬁf No1EASEShPs @ubd. s- D- 0.536 169 3.12 358 0.17 SEQ
Phe- Ar g- Tr p- Gaba- Cys) - I\IQS? NH2

eyﬁs-—B—Al—a-—Hl-S-D 32.1 330 17.4 165 1.84 SEQ
NO. 29 Ac-N e-c(Cys-D Abu-Hi s-
10,6 41.1 7.69 54.9 1.3 SEQ ID D-Phe-Ar -Tr -C
=301 AR e-G(-Ors- D-Val - His-D- 13.0 104 10.1
D "Phe-AH - Tl -C s)-NH2 NO 30
AT NRe- c{Cys-D-11e-His-D @.28 38.5 9.0 12.5 0.48 SEQ
R4l Pie-Ar -Tr -C s)-NH2 NO 30
AcRNI e-c(Cys-D Leu-His-D- 1.60 .6.82 4.13 5.57 0.39 SEQ
ID Phe-Ar -Tr -C s)-NH2 NO 30
Fopgurfljes go{dapse, De[fyalaptain(G(OX0A gp-859)-8\ ' 14%- &3- ABLys]( represents
ID Phe-Ar -Tr -C s)-NH2 NO 30
Ac-N e-c(Cys-D-Cha-Hi s-D- 0.353 2.08
SEQ ID Phe-Ar -TrO r
Ac- Nl e-c(Pen- Hi s- D- 0.537 86.1 5.8%2.56 0.09 SEQ
ID Ar -Tr -Gaba-C/s)-NH2 NO 31

41 0.857 0.25

Ac- Leu- c( Cys- Hi sHM Phe-
SEQID Ar -Tr -Gab
Ac Cha- c(Cys-Hi s- D-#he 4 0.12
SEQID A -Tr - Gatfa- CRs)RNHZ NO. 33
thedollpping eamROYA% - D- Phe. 0. 148 13.9 1.06 0.423 0. 14VRSzeys

”c[II-RIdantom(C(O)-(Dap-A"))-A‘-A2-A3-A4—Asp]-“ has the following formula:

H
N O

0]
0]
HN?fN\%J‘ALAZ-A?,-A“—H
O R Rs ©

0.[p16 17.4 O 995 486 0. 22
e

“Acyl” refers to R”-C(O)-, where R” is H, alkyl, substituted alkyl, heteroalkyl,
substituted heteroalkyl, alkenyl, substituted alkenyl, aryl, alkylaryl, or substituted
alklyaryl, and is indicated in the general formula of a particular embodiment as
“Ac”.

"Alkyl" refers to a hydrocarbon group containing one or more carbon atoms,
where multiple carbon atoms if present are joined by single bonds. The alkyl
hydrocarbon group may be straight-chain or contain one or more branches or cyclic
groups.

“Hydroxyalkyl” refers to an alkyl group wherein one or more hydrogen

atoms of the hydrocarbon group are substituted with one or more hydroxy radicals,
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Ar -Tr -Gaba-C s)-NH2 NO 33 Ac- Phe-c(Cys-Hi s- D Phe-
0.254 18.5 2.13 0.714 0.12 SEQID Ar -Tr -Gba-C

WG 200M0RI4NO: 33  Ac- Val - c(Cys- Hi s- D Phe- 0.256 2BCPUS2088012490
0.864 0.13 SEQID Ar -Tr -Gaba-C s)-NH2 NO 33

suci‘ncéQz;isBIa l%&r%ﬁg@[ﬁa @98 &E&?ﬁosg‘gl%rgxy%%ogyﬂg ch}x%xybutyl

hy By BéfeYE hilifox afhd he 1el86 15.2 4.93 0.537 0.04
S g‘%s)-NHz NO: 34

Ac- MubstifuByd alkyPakfels Rhar alRyll. wharsih dit o 19@rethy2irogerGEQMS of
ID Ar -Tr -Gaba-C s)-NH2. NO 35 - 104 WO 2009/061411
theﬂwﬂremb@sgm@e ren%?ceréu with ope ogmoseenhstugithislrted from the

hMCLl- h R R 5-
B S L TPy “‘%rmg%ff%%wg‘eﬁ@ i dopy -on
-SH, DNI—E’J']Q\IHCHaT[NOQa%H OhoMiXy36wherein said -Cio alkyl optionally may
Ac- Nl e-c(Cys- Hi s- Phe- Ar g- .20 150 138 20.3 6/ OH SEQ
be | dibstiuted wGHban€ o) nidi2 NDsGients selected, independently for each

Ac- N e- c(Asp D-Ala-H s-D-  4.89 290 21.3 11.1 0.23 SEQ
ocquuyenpe, o fram _the | gr8uR- 1:_or§}s_t1ﬂg|20§\|d) ggens, -CF3, -OCHs, -OCFs3, and

-( C?LB) 0-2 -éﬂgﬁ-% cf-i)_iferegl'cleHﬁﬁ ‘ﬁﬁfzﬁﬁo?fg3 or 4 s ents are preserg The

résen i r S a cid2 imi
p %QEQMI(% ((%@Nozzl _@d@)IfIZEQNngf [i}éﬂge)zp%ﬁ%cﬁén %f§§ A1 Bcid 2NBR-limiting

exdiaphd eofc enzys -d0idAl aerbBvry, &2 cﬁnélﬂlﬁg bﬂi 6(CE25 2 COOHBERclude
ID 2-Nal-Ar -Bal-C s)-NH2 NO 2
2- T)QébCNF‘én‘tf\‘%E) aWstetuzlt)w acxé 31qy<fiops*et>d prapionic agidgarydthe like.

Sl b 5
BTl @ ppandl HUbR R bpogo 398 ooy 1. o7
SEQ ngr&flk lT?efeI(sgto%aalkylsd/hé\'E@\ &E 3Bmore of the carbon atoms in
Ac-N e-c(Cys-His-D 2- - 0.393 1.86 0.375 1.11 1.05
theSF;@rb&rbéﬂi grolip is (Eqiﬂaeeﬁ xsi)th b2 oNl0BOof the following groups: amino,
Ac-Nl e-c(Cys-His-D-2-Nal - 0.333 2.91 0.998 0.366 0.33
amgig -Pp -S- or carbonyl. In different embodiments 1 or 2 heteroatoms are present.

"Substituted heteroalkyl" refers to a heteroalkyl wherein one or more
hydrogen atoms of the hydrocarbon group are replaced with one or more
substituents selected from the group consisting of halogen, (i.e., fluorine, chlorine,
bromine, and iodine), -OH, -CN, -SH, -NH>, -NHCHs, -NOg, and -Ci-20 alkyl, wherein
said -Ci20 alkyl optionally may be substituted with one or more substituents selected,
independently for each occurrence, from the group consisting of halogens, -CF;,
-OCHs, -OCFs, and -(CH2)o20-COOH. In different embodiments 1, 2, 3 or 4
substituents are present.

"Alkenyl" refers to a hydrocarbon group made up of two or more carbons
where one or more carbon-carbon double bonds are present. The alkenyl
hydrocarbon group may be straight-chain or contain one or more branches or cyclic
groups.

"Substituted alkenyl" refers to an alkenyl wherein one or more hydrogens are

replaced with one or more substituents selected from the group consisting of halogen

(i.e., fluorine, chlorine, bromine, and iodine), -OH, -CN, -SH, -NHz, -NHCH3, -NO,
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Ar -Tr -Ahx-C s)-NHz NO 39 Ac-hPhe-c(Asp-Hi s-D 2-
0.461 2.45 0.931 1.37 0.50 SEQ ID

wON2a00986g1lTr p- Gaba- Lys) - NO 40 NH2 PCT/US2008/012490
Ac- Cha- c(Asp- Hi s-D-2-Nal - 0.576 3.98 2.82 3.91 0.20

B PR SR NPT o g o

mdre FuBstituent3 éddefedR iNGepur@efifi{Yor [kabh octhugetde, Fron? the 6Foup
0.256 23.4 69.9 SEQID 2-Nal-Ar -Tr -C s)-NHz NO 49

corBiBIng 6f -haReens| iGandOBIHhdi-RFAsard -(SacH60G! dot didferent
rq%o ounds Table 6A Ki Ki Ki Ki  Conmpound hMCl- hMC3-
e ?\/sz Br és sHituents are present.

;—\i 86 Ang f%goﬂjlp%o tho% ﬁ_ﬁgl_&;[{t%%é}% rf\%g%é%) Q%382 one

ringYHavid gy a AbBjulgi &ed Lyyisel A@nAfyGtetd, tofGniAE drp to three conjugated or
rg- Nl'e-c(Asp- H s- D 2- Nal - Arg- Tr p- Lys) - 11 9 38.15.70
fused. BnHYseBEQ A ml@@gs c&b@cy\ﬂ@: 2000/ 186dradyclic aryl and biaryl
grq%g’?%oo /y(,)ézégq%yh}fsl a é— orI 6- me Ogere ru(ijg Pr }erreci atoms for a
Y a9 kY S
ot e e S SRR g ndes
exé}nﬁﬁs by Sar N‘ﬁclﬁ@g 11Bdaphthyl, 2-naphthyl, indole, quinoline,
Nl e-c(Asp-H s-D 2- gTrp Lys) - f3EAIa-
2-iffydazGley 9Ang*ra§esreLgmi megmgr)@mbwbgew gre sfle6ted fEon@ the group
COI%@&S%Ngg)fg-%Ag&lWls CDZO?UN%ﬂy‘ h@]@gqul 'g)lq_yfgg)oqne chlorine, bromine, and

106@\"1% T@f—IlGCXI A{Sﬁ LMIQ‘-'{z,L}ﬁOQAr RBE aqli)gfI ﬂﬂﬁ[lgxtec} \A5 ?h ]"léallo%ens -CF;,
-OCFs;, and -(CH2)o-2-COOH. In different embodiments the aryl contains 0, 1, 2, 3, or
4 substituents.

"Alkylaryl” refers to an "alkyl" joined to an "aryl".

The term “(Ci-Ciz)hydrocarbon moiety” encompasses alkyl, alkenyl and
alkynyl and in the case of alkenyl and alkyny! there is C2-Cha.

For the avoidance of doubt, unless otherwise indicated, the term substituted
means substituted by one or more defined groups. In the case where groups may be
selected from a number of alternative groups, the selected groups may be the same
or different. For the avoidance of doubt, the term independently means that where
more than one substituent is selected from a number of possible substituents, those
substituents may be the same or different.

The pharmaceutically acceptable salts of the compounds of the invention
which contain a basic centre are, for example, non-toxic acid addition salts formed
with inorganic acids such as hydrochloric, hydrobromic, hydroiodic, sulfuric and
phosphoric acid, with carboxylic acids or with organo-sulfonic acids. Examples
include the HCl, HBr, HI, sulfate or bisulfate, nitrate, phosphate or hydrogen
phosphate, acetate, benzoate, succinate, saccharate, fumarate, maleate, lactate, citrate,

tartrate, gluconate, camsylate, methanesulfonate, ethanesulfonate, benzenesulfonate,
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Ar -Ar -NHz (SEQ I D NO 62)
H Nl e-c(Asp-Hi s- D 2- Nal - Arg- Tr p- Lys) - Doc-

WOy r1d y- Ar g- Lys- Lys- Arg- Arg- d n- Arg- 1. 10rd1/682008/012490
6 OO 0.629 Ar -Ar -NHz (SEQID |\|O63)

en ulf:oE\A}Sé aR? fa&a%eesl\lq @o%L E}s{ knre mv?twgbfgnd s?&fowde

thmQ%ﬂtl&llggcce bl'eGth'aP\EaltsA'in hcuNf"ch(r{SFchl MNOaRd)alkaline

Ac-c(Cys -D-2-Nal -Arg-Trp-dy

early &)etﬂrsaltﬁ’rw;th)bsseﬁs Exayrples melﬂdg +thg sediym, poEBsidnB@luminum,
0.250 9.62 Arg-Arg-dn-Ar ArgNHz;(ASEQIDNO 65)

calgipuny raageais, AR ancbdigghan guwfﬁlLSy@ rge, M- et al., J. Pharm. Sci.,

ss) oI s b 1 %tﬁ.%%acs§%®%3%0%7gé%%)' %ndHeled 8%, ot

al. AGicDNE PREASD TEHI S Miréel Rk kA T8, N Bw Bbsi,13: 453-97 (1996).
Pr o- Pro- Lys- Asp- Doc- Tyr- G y- Ar g- Lys- Lys-
0. 39te phavdceitiddlly ao%egta%gomamsmfghé\rgmp«bgnw th&myention
NO 67) Ac-c(Cys-@u-H s-D-2-Nal-Arg-Trp-@y- _
m@y%f) ﬂwﬂwdvﬁ'@s %@es&s pAbeenCﬁWe@*ytw ghw@pe@fzthe mvggtion and

var,'\lﬁl%gx)lts oA@*: Cl(l&/% zlx'lre yn@rf’ﬁ&%lm ﬁgﬁﬁgﬁsr( corgpounds their
ph%ﬂceﬁﬁ@aﬂ? Qccjeg%b‘@ Qalts?’ tﬁtlzlf;‘ s-(I;Wa'te@ ¥r g grmé-r ph3, He@@H in any

Lys- Arg- Arg-d n- Ar Ar g- NHz ( SEQ
aspdot NOtWeli)'\vev%erC (e@y@t%t&rrﬂednafé— &}rﬁ{ﬂimﬂsgn'lahpn‘ﬁadi-processes) are
Cys) - Pro-Pro-Lys- Asp-Doc-Tyr-GA y-Arg-Lys- 1.89 0.546

refgrred 6o as ‘wempeygdyeifthajinyeatign’ar g- Arg- Arg-NHz (SEQ I D
IN%? Acc(C,ysGIqus D-2-Nal - Arg-2-Nal -Ala- C
RYIEFECES0- L s-As -NHz (SEQ I D NO 269) 87'8 9.08 1.20

359 C(ﬁ‘ﬁi&(n@é%f%é’p%s%ﬁ%é%r{ 4N Bz lanBAler®! tBsted for activity as
ligands of one or more of the melanocortin receptors according to the following
procedures. One skilled in the art would know that procedures similar to those
described herein may be used to assay the binding activities of the compounds of the
invention to melanocortin receptor molecules.

Radioligand Binding Assays

Cellular membranes used for the in vitro receptor binding assays were
obtained from transgenic CHO-K1 cells stably expressing hMC-R receptor subtypes
1, 3, 4 or 5. The CHO-K1 cells expressing the desired hMC-R receptor type were
sonicated (Branson® setting 7, approximately 30 sec) in ice-cold 50 mM Tris-HCI at
pH 7.4 and then centrifuged at 39,000 g for 10 minutes at approximately 4°C. The
pellets were resuspended in the same buffer and centrifuged at 50,000 g for 10 minutes
at approximately 4°C. The washed pellets containing the cellular membranes were
stored at approximately - 80°C.

Competitive inhibition of ['ZI}(Tyr?)-(Nle*-D-Phe’)a-MSH (['#I]-NDP-a-MSH,
Amersham Biosciences®) binding was carried out in polypropylene 96 well plates. Cell
membranes (1-10 ug protein/well) prepared as described above were incubated in 50

mM Tris-HCl at pH 7.4 containing 0.2% bovine serum albumin (BSA), 5 mM MgCl;, 1

- 100 -
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Cs)-Pro-Pro-L s-As -NHz (SEQ I D NO 269) 124 17.8 1.11

348 -

106 WD 2009/061411 PCT/ US2008/ 012490 Ki
wpoo@oemgound hMCl- hMC3- hMZ4- hMC5- R R R R PCT/US2008/012490

Ki Ki

Ac-c(Cys-Au-H s-D-2-Na | -Arg-Bal - Al a-Cys) Pro-Pro-L

ml\i;:_éﬁ:fé [gg'% Aégﬁﬁg)g%m%‘ﬁé?%ng&ﬁq ansg‘SgS 86nRitthations of the test

A Gnd Y0, 1-6BYn M ST WD - 3t IS Ofof\,
cogPEaD andyt 1 DoVl BIEKDILUMS (é’é&g’f)

s)-Pro-Pro-Lys-As
NI%—&-%S bygfiltragian thre

imaelyl 46-190 3%iRutes at
D NO 701)

appexun8¢ly- F°0- Hiamb-[ZINNDPAR-)MSH Nighnd\lwees separated from free ['*1]-
p f3-Ala-Tyr-Ay-Arg 1.74 0,590
ugh GFAF glash fibar Fltay glatgsgUpltqrSgegckard)

| D 71 Cs/ C - oHys- D= 2- < Ar g- Bal » - - ®
prispalis, bty QAT AL e D Y 3 R B Yitemare
hafred@2 IBiteds W¥re-Whdhed thrédl tim@5 withiz0 (FQTHRHYY #PH 74 at a
Ac-c(Cys-d u-Hi s-D 2- Nal - Arg-Bal - Al a- Cys) -

terPperafire-df yapphepinfaBel Al 4G wndr dpeAr apsdyreg for radioactivity using a

- Arg- Gln- Arg- Arg- Arg- NHz(SEQ I D 12.8 15.9 0. 950 165

Ar
Pagkard Jppeeunttl egiatillgtipnigosntsro ]

Ingdgtapyprepnalyagd by computer-

o 0: Pro-Lys- ASD f3- Al ax Tyr n@ Ve ARGodr G- i ..
as3igted RPEIRFRY EReshits HPlyoR NS ARBS & selepsion qfhp prgfgrred

embbd fmerOwhd ket G4k ShdABbvEl FsRsgedNRbay Mt tHelsiAMiAg constants
Cys)-Pro-Pro-Lys-Asp-(3Al a-Tyr-d y-Arg-
(KLi¥arM)Yare Aepgprtddnin AtableAb o6, ArapdA g' NHz 0. 792 0. 570 0. 162

4.18 (SEQ I D NQ 75) | q
TARLER djadiddigand Binding Agsry Rets-for pelpgted Compounds
T @%? Pro-Pro-Lys-Asp f3-Ala-Tyr-Ay-Arg
¥ Ys-An-Arg  Arg' Arg' Arg' Arg' NHz 0. 726 0. 474 0.209
°. 12 (SEQRTID NO TR} [xi |k Ki Ki SEQID
Compound hMC | hMC | hMC4- | hMC5- | hMC1-R/ | NO:
1-R [3-R |R R MC4-R
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg. Trp.-Cys).NH 387 |10.1 |2.09 |430 1.9 NOS0
Ac-D-Arg-c(Cys-D-Ala-His- SEQID
. . . 2 2.
D-Phe-Arg-Trp-Cys)-NH: 401 1121 1176 3 3 NO:50
Ac-D-Arg-c(Cys-D-Ala-His- SEQID
D-Phe-Arg-Trp-Pen)NHz | 2 | 133 278|816 |30 NO:51
Ac-D-Arg-¢(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH2 393|172 1110 >38 0-36 NO:52
Ac-Arg-c(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH: 1811205 | 4.57 >02 04 NO:52
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
. . . 2.
Phe-Arg-Trp-Pen)-NH2 967 1220 142 1900 3 NO:51
Ac-D-Arg-c(Asp-His-D- SEQID
Phe-Arg-Trp-Ala-Lys)-NH: 0.79 1455 11.21 493 06 NO:53
Ac-Arg-c(Asp-His-D-Phe- SEQID
. . .01 7 7
Arg-Trp-Ala-Lys)-NH: 068 1207 1 1.0 83 0 NO:53
Table 5B
Ki Ki Ki Ki Ki SEQID
Compound hMC1- [ hMC | hMC4- | hMC | hMC1-R | NO:
R 3-R R 5-R /MC4-R
Ac-Nle-c¢(Cys-D-Ala-His-D- | 114 639 |3.07 1657 | 37.1 SEQID
2-Nal-Arg-1-Nal-Cys)-NHa NO:16
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Tr p- Al a-
Cys)-Pro-Pro-Lys-Asp f3-Ala-Tyr-dy-Arg

woY®IB1LYs- Arg' Arg' Arg' Arg' Arg' NHz 0. 857 0. 5B01/0S209012490

4.42 (SEQID N0 77)
Ac-Tt(Cys-GUu-Hrs- 2= Nai=Arg-= "'kd;-Ai cEi Ki SEQ ID

S)-Pro-Pro-Lys- f3 a-Tyr- g y-

Comprabiiys. Ay o Ay AAEB’& g' @MCA/ Mie 6‘.“%@3 HMETsR 0. g
4.20 (SEQ 1D NO [7B) 3-R R /MC4-R
Ac-Me-c(CyeyB-AaHisils- D1 P- Nal 2Ar g- Bak- Al 4 -18?9&) 14 SEQID
PheRrr P-TRp@ysySippsp fB- Al a-Tyr-Ai b-Arg- llys S NO:7
r SE .
0 'glagi%%mwio %0 ; 9038/ BIATT BET) UshOBes 012le (5211‘3
1 ‘R ind hME1- hMC3- hME4- hMES- R R
NHoAc- c(CQys- A u- Hls- 2-Nall-Arg-1-Nal -Al a
Nle-E&Sr}—}EB{ID-Phe}Mgg- AB.Q7 f - Al4al- Ar §0.85 g- A8 0.1 SEQ ID
Trp- s@-i\@iﬁ Arg-Arg-Arg{NHz(SEQ I D 2.93 9J07 0. 2%]3[\]0;27
aC-C d H s Nal ] Nal -
Arg c: ‘;f -q)lszﬁfgkﬁys- A@r?f 3- zloa- Af 8}4%; g- 8;43 903 Qiﬁgegj
g-ArgNHZ(SEQ 1D 2 42 6156 0238~
Nle-g(Cyp-HinB-Bbg-As~ c( €93 G| d-3 s| B43- NAI02Ar g PINal - A SEQID
Trp-Gpb3-OyspNPRo- Lys- Asp f 3 Al a- Af g- Ar g-{Ar g- NO:34
Ac-MleG( A HAS-D-18en- Al 009967 AB8 NHa.6BEQ|11D.96. 66.189. 3 OSERI®D
Arg%% A}QL‘?}%) NHiC- ¢[ Cys- GI u- Hi st D-2- NaIA-Ar g12-Nal - A Ro-1
= AT A g- - -

NGyt b(i’kfggm T 5 o3 SED?PD 4.%65°2| 8910, 07 EQID
Argﬁpﬁ\hn\@%ﬁH%p c[Cys- Qlu-Hi st D 2- Nal - Ar gi 2- Nal - A jO:2
D-Plgyd{-yPits- EthELys- A@-QO'I 3 AB3- Ar §58r g-| Add | 0.08 SEQID
Arg-Trp-B-Ala-D-Cys)-Thr- NO:3
NH:

D-Phe-c(Cys-His-D-Phe- 0.420 106 4.75 1260 | 0.09 SEQID
Arg-Trp-Gaba-D-Cys)-Thr- NO:3
NH:

Ac-Nle-c(Cys-His-D-Phe- 0.0951 |9.33 0.894 13.4 0.11 SEQID
Arg-Trp-Apn-Cys)-NH2 NO:2
Ac-Nle-c(Asp-His-D-Phe- 0.999 300 11.1 431 0.09 SEQID
Arg-Trp-Apn-Lys)-NH: NO:4
Ac-Cha-c(Asp-His-D-Phe- 0.106 11.8 1.49 110 0.07 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:6
Ac-Nle-c(Asp-His-D-Phe- 0.0506 | 9.89 1.04 16.3 0.05 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:6
Ac-Chg-c(Asp-His-D-Phe- 0.884 223 22.5 609 0.04 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:11
Ac-hCha-c(Asp-His-D-Phe- | 0.721 93.5 56.0 747 0.01 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:11
Ac-D-Chg-c(Asp-His-D- 0.227 14.5 2.99 164 0.08 SEQID
Phe-Arg-Trp-Gaba-Lys)- NO:11
NH:

Ac-hPhe-c(Asp-His-D-Phe- | 0.277 | 25.2 3.37 203 0.08 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:11
Ac-Nle-c(Cys-His-D-Phe- 0.323 14.1 1.96 24.0 0.16 SEQID
Arg-D-Trp-B-Ala-Cys)-NH2 NO:15
Ac-Nle-c(Pen-D-Ala-His-D- | 34.1 118 17.0 5560 | 2.01 SEQID
Phe-Arg-Trp-Cys)-NH: NO:21
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Arg-Arg-dn-Arg-Arg-Arg' NHz(SEQ I D 2.48 1.21 0.209

9.17 NO 82) Ac-c(Cys-@u-Hi s-D-2-Nal-Arg-2-Na | -Al a-
W@Y®YAOEX0L Pro- Lys- Asp f 3- Al a- Arg- Arg- Ar g-

Arg-Arg-Arg-A n-Arg-Arg-Arg-NHz(SEQ I D 3. 65 2.26 0.261

PCT/US2008/012490

I271TNO8T) - - ; :

Ac-C s-G u-His- [fb- I -KAr I' a- Ki SEQID
COH‘PPHDé’%- Arg- Asp f 3}-‘94({4}?/\1}‘&4(%« HEIGE A &8) hMC1-R | NO:

Ar$-Arg' Gn-Arg' AT B Arg| R (SER 1D 7538 11/MC4:R59
Ac-N8-c(ICysND B3 His-D- | 29.1 22.8 3.84 2550 | 7.58 SEQID
Phe-AGg-CI(r n N, Hi S- D- 2- Nal| - Ar g- Bal - Al 3- Cys) ; NO:22

A gz AT 05 =AW, sz
R S A L e
rgigrf?: i 5-D- 2- Nal|- Ar g- Bal - Al - Cys) | :
BB pro- Lys-Asp fR-Ala-Arg-Arg-Arg-Arg

D- ngC&s-ghQ)ﬁPW-g A 580\ g'| RBZq SEEB3 D 6.1730 140810. 781SEQ ID
ArgBip-f-AIND-2§) THiC- £( Cys- @ u- Hi 5- D- 2- Nal - Ar g- Tr p- Al [aNO:25
NHZQ/S) Pro- Pro-Lys- st'pﬂ]c -Alna- Tyf - Gly Ag | |
D-PH s Ty LS R W e (37 1022 O 2o o
hAr&grE@@@ IWsk s- P 2- Nal|- Arg- Tr p- Al a- NO:24

Thr-B)®) - Pro-Pro-Lys-Asp f {Ala-Tyr-d y-Arg
D-PKd- ﬂC@zé(-S-hkaW-g Ar n68\r g'| Acg0 Ar g72NHz [322@ 2066 0. 208EQ ID
hAr B EJ 8 NO B6) -108 WO 2009/ 061411 NO:26

/ S2008/ 12490 Ki Kii Ki KI Conmpound hMd - hMJ3-

D- Plxc g&”—@-ﬁ% 52| Safg- [P A 380 |0 SEQID
hAr@ﬁ) la-lPEyskys- psp f3{Al a- Tyr-d yH{Arg NO:26

r-N¥®- LYs- Arg' Arg' Arg' Arg'|Arg' d n-NHz {1.58 1.43 0. 2[7/5
Ac NleQ(Cy<OEQaliRs Y BdB52 {149 [3.01 [339 |[0.12 SEQID
Phe A% GRSy @yy-Ne- P- 2- Nalj-Arg-| - Nal - Al a- NO:54
Ac-Nle-c(Cys-D-Ala-His-D- | 3.93 876 48.0 4940 | 0.08 SEQID
Phe-Arg-Trp-D-Ala-Cys)- NO:54
NH:
Ac-Nle-c¢(Cys-D-Ala-His-D- | 0.995 287 4.80 766 0.21 SEQ ID
Phe-Arg-Trp-B-Ala-Cys)- NO:54
NH:
Ac-Nle-c¢(Cys-D-Ala-His-D- | 0.848 184 3.76 956 0.23 SEQ ID
Phe-Arg-Trp-Gaba-Cys)- NO:54
NH:
Ac-Nle-c(Cys-D-Ala-His-D- | 1.10 228 7.58 859 0.15 SEQ ID
Phe-Arg-Trp-Apn-Cys)- NO:54
NH:
Ac-Nle-c(Asp-D-Ala-His-D- | 0.659 98.9 2.55 4.19 0.26 SEQ ID
Phe-Arg-Trp-Lys)-NH2 NO:28
Ac-Nle-c(Asp-D-Ala-His-D- | 4.12 445 50.6 4300 | 0.08 SEQ ID
Phe-Arg-Bal-Lys)-NH: NO:28
Ac-c¢(Cys-Glu-His-D-Phe- 111 1710 | 47.7 694 2.33 SEQ ID
Arg-Trp-Ala-Cys)-NH2 NO:55
Ac-¢(Cys-Glu-His-D-Phe- 262 2500 | 964 1460 | 2.72 SEQ ID
Arg-2-Nal-Ala-Cys)-NH: NO:55
Ac-c(Cys-D-Ala-His-D-Phe- | 199 5990 |96.7 > 2.06 SEQ ID
Arg-Trp-Ala-Cys)-NHz 10000 NO:56
Ac-¢(Cys-D-Ala-His-D-Phe- | 132 4560 | 40.7 8810 |3.24 SEQ ID
Arg-2-Nal-Ala-Cys)-NH: NO:56
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Cys)-Pro-Pro-Lys-Asp f3-Ala-Tyr-dy-Arg
LYs-LYs-Arg' Arg' A n-Arg' Arg' Arg' NHz 4.59 6.28 0.588
WQ2008/06 4BEQ | D NG 71) PCT/US2008/012490

Ac- C(Q/s A u- Hi s- D 2- NaI-Arg Bal - Al a- Q/s)

Pro-Pro-Ltys-Asp f B; g Lg’e 1 AT TSEQ

GInArArArNHzf % ﬁlw Yg'lg',gl%f?
Compound)  Ac-c(COys- g MG g-hMa _hg(FCO‘_-R O:

Qys)-Pro-Pro-Lys-ABp f3-|AtR- At § Arg-{15yB | /MC4-R
Ac-Meg{Gyeb @A la-Hisd-Al §12Ar g' NE20 ( SEDI | D |286@ 5088 0. 50SEQ ID
Phe 4&5g-a"rgb@a-&§lk) NEH.C Q/S; u- HL\S D-2-Nal - Argil - Ni' ;3 RO:57

- gz S-A 4 Z .
LS I, T I (T,
e %Yﬁlrs-}z-Nal-Arg 2-Nal - Al a- -
NHcys) - Pro Pro-lys-Asp f3-|Ala- Arg- Arg-llys
Ac- Mlleg(@ysgDGhlla bhsgDA 0526 g- Nb2 (BPEQ@I D|3581 (00975 0.B3EQ ID
Phe-Akg Irpabd&)yspc- ¢ Cys- Gju- Hi s1D- 2- Ngl - Ar g4 2- Nal - Al RO:57
Nqu’S) E’ro Pro Lys- Asp f- Al a-Tyr-dvy- £ 4118 1.12
=G5 AT g- - —Fz

Acig iy L@ AlagQish- /§2' o ol el APG- 2| R o[ OB ID
Phe-eé\yg\Trp-rP@n):p(I,fI lys-Asp f3-1Ala-dJy-Arg-lArg NO:29
Ac- MIYS?((AYSQD%@J-Hm Ar 40-8r g'|Alg' NHZ.60 SEQMD 27 1880. 73RSEQ ID
D-Plk-202 Thp-89s)-NE:91) Ac-c(Cys- d u- Hi s-|{D- 2- Nal - Ar g- 2F N©:30
Ac- Nre'%'(@ys-@l\ﬁiél‘}ﬂg% Prosgys-Ase T B14Ma- Gap- Ar g1bys | seQID
Phe-%rrg/’,@f)%yéi bnnél 9" Arg'|Arg' NHz (SEQ I'D 5166 1. 40| No.30

A NS RIGUIDA b2 B p2g- 11125 1048~ [SEOTD
Phe-@yrg)Trp{Oeys) Niyr - d y- Arg-lLys-Lys- Arg-lArg- 0.211 0. 58930
Ac-Nle68GyslDE eudHB-By | 180 - Ar6.82NH? 4(1SEQ |I537NO| 036) SEQID
Phe-Arg-Trp-Cys)-NH2 NO:30
Ac-Nle-c(Cys-D-Tle-His-D- | 12.0 858 |11.2 40 1.07 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-c(Cys-D-Cha-His-D- | 0.353 | 2.08 | 1.41 0.857 | 0.25 SEQID
Phe-Arg-Trp-Cys)-NHz NO:30
Ac-Nle-c(Pen-His-D-Phe- 0.537 86.1 5.89 2.56 0.09 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:31
Ac-Nle-c(Pen-His-D-Phe- 0.744 178 3.51 2.69 0.21 SEQID
Arg-Trp-Gaba-Pen)-NHz NO:32
Ac-Leu-c(Cys-His-D-Phe- 0216 |174 |0995 |0486 |0.22 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Ac-Cha-c(Cys-His-D-Phe- 0.107 9.11 0.884 0.354 |0.12 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Ac-Tle-c(Cys-His-D-Phe- 0.148 | 139 1.06 0.423 |0.14 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Ac-Phe-c(Cys-His-D-Phe- 0254 |185 213 0.714 |0.12 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Ac-Val-c(Cys-His-D-Phe- 0.256 299 |1.98 0.864 | 0.13 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Ac-2-Nal-c(Cys-His-D-Phe- | 0.560 |[39.2 |294 273 [0.19 SEQID
Arg-Trp-Gaba-Cys)-NHo NQO:33
Phe-c(Cys-His-D-Phe-Arg- | 0.186 |[152 | 4.93 0.537 | 0.04 SEQID
Trp-Gaba-Cys)-NH: NO:34
Ac-Nle-c(Cys-3-Pal-D-Phe- | 21.1 151 104 926 |203 SEQID
Arg-Trp-Gaba-Cys)-NHo NO:35
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Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Cys)

f-Ala-Tyr-dy-Arg-Lys-Lys-Arg-d n-

0.

351 0.891 0.503

wQa®9/0éw1t Ar -Ar -Ar -NHz (SEQ I D NG 137) - 109P@NDUS2008/012490
2009/ 061411 PCT/ US2008/ 012490 Ki Ki Ki Ki Conpound
MCH=—hMC3=—TMCA=TMCS= RR '_‘ ; ;
Ac- N e-c(Cys- D Al akH s- [}r%he- Trp K Ki SEQID
Comppendpoc- Tyr- @ y- APEJICLly hMG- A gl g-hMC20 M- BBg| NO:
0.596 137 dn-Ar - A3-R NH’RSEQ I B-RIO. 189§ 4-R
Ac-Mie-C @s-D{ A sHi-TA as(HVs D1Bhe- ALg6 Tr p-118ys) 1.97 SEQID
Phe-A3s Ay -@syoﬁg Arg- Arg- Ar g-hAr y- G 1 n-10.439|1. 52 0.AN6:36
c-Rilgi%més His he-Are \'E'gb °':‘31‘|§,g’e_ :résﬁﬁr 203 ¢ 0.04 SEQID
Typ-Gapba- g)’?)- f‘ﬁ- ArgiArg-Ang-GniArg- (0.821 2 50 Q. 7 yO:37
Ac Mlq:g:(Asp—D.Ala Hmm( SEGP | D|ReY 13 3;1.3 111 0.23 SEQID
Phe-AtgHabAt{-Cy9-NHAl a- Hi s- [D- Phe- Arg- Trp- Cys NO:58
Ac- rfn% c‘eé?s YA B1-BY Jzﬁsg-/\BQBzAf y7819- [Q0406(3.381 0. 6EQ D
R L NO16
Ac-Nleg(Gy KE o ARG AlG A o] 804 1997 4] 831, 51 BRI
ZN%TArgﬁNa ys);al}JH2 |\n42 (SE | D NGO 139) |Tabl e|6B Conpobyehlé
Ac-Mie-dCyKD- Ala-HBNIG1 { 2hRC3-| 1AMCA 16MC5-| IRSR R1R4 SEQID
2-N3‘}@;@(]§A{.§E}}@-Mﬂi S- D- 2- Nal|- Arg- 2- Nal j|3- Al a{ 2058 1180:20
Fp7 PEO- L AS T Z70) g
Ac-Nfé:c é,? Hig-p-2 aF 1%5 1R6 50 _E\,%E'é_’g ;zitg% C%ID
Arg fB‘AI $) . :[J'B Pr NH2 L { SEQ D NG 270) N 38
AcNle-cipy EiePe-Neb. DDBIRal| 2A%g- | DRBT. AT 17871, 74) Qe
ArgTlop-B-Alyls)s) Nt Pr p- Lys- Asp f-Al a-Tyr|-d y- Ar g- NO:38
Ac-M¥eG-(CysSHA-D-22KgE- G 0398 9-|Argg- Af 930612 | 1(1ISEQ| 1B5NO 9B3EQ ID
Arg-Trp-Gaba-Cys)-NH: NO:39
Ac-Nle-c(Cys-His-D-2-Nal- | 0.333 291 0.998 0.366 | 0.33 SEQID
Arg-Trp-Ahx-Cys)-NH: NO:39
Ac-hPhe-c(Asp-His-D-2- 0.461 2.45 0.931 1.37 0.50 SEQID
Nal-Arg-Trp-Gaba-Lys)- NO:40
NH:
Ac-Cha-c(Asp-His-D-2-Nal- | 0.576 3.98 2.82 3.91 0.20 SEQID
Arg-Trp-Gaba-Lys)-NHz NO:40
Table 5C
Ki Ki Ki Ki Ki SEQID
Compound hMC1- | hMC | hMC4- | hMC | hMC1-R | NO:
R 3-R R 5-R /MC4-R
Ac-Arg-c(Cys-D-Ala-His-D- | 17.9 1.68 0.256 234 69.9 SEQID
2-Nal-Arg-Trp-Cys)-NH: NO:49

TABLE 6 - Radioligand Binding Assay Data for Selected Compounds

Table 6A
Ki Ki Ki Ki
Compound hMC1- | hMC3- | hMC4- | hMC5-

R R R R

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
49. . .

Cys)-Pro-Pro-Lys-Asp-NH2 (SEQ ID NO:269) 7 200 0-569 218
Tyr-Gly-Arg-Lys-Lys-Arg-Arg-GIn-Arg-Arg-
Arg-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)- 11.9 38.1 5.70 11.8
NH: (SEQ ID NO:60)
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Ac-c(Cys-du-H s-D-2-Nal -Arg-1-Nal-Ala- 1.50 1.61
0.301 10.4 Cys)-Pro-Pro-Lys-Asp f-Ala-Tyr-dy-Arg-

Wo M6 g1 Ar g- Arg- A n- Arg- Arg- Arg- NH2  ( SEQ | D INCX/883008/012490
Ac-c(Cys-d u-Hi s-D 2- NaI-Arg I-NaI-AIa 1.81 2.08

— 0. 305193 CyS)-Pro- Pro-Lys- rs- %(uy-/-\r -ATT
Lys-Arg GInAr - Ar g- ArgN SEQI
Ac- c(q/sAéig‘E?PPﬁ“é D- 2- Nal - Ar g- | DN L A BMGS- 69*‘1‘2‘. g | hMC5-

0.243 19.2 Cys)-Pro-Pro-Lys-AspRf3 /ARG y-Ay-1ys R
Tyr-BhgARE- Uy NLYs-Bra-rApeGlArArgAneg-NH2 (SEQ ID N 92) - 110
ArgW&cZ@lQ%/(@ ﬂﬂlePﬁWatJ& erg,mz 4%@.460C npgéd (Kig b8 Ki Kss
Lys)-

- U1 I P=INAT = A A= Z£. 40 U. OZ
Nle’@%@ﬁéwwﬁé "E-ngL)éﬁlg %s- Asp f3-Al a-Arg- L%/s- Arlg
Tyr-sdygArg-gyelys M@A«ggcl}xr@ta\m (BE®19D| NFD9) 231 3.23
Arg NHPEBRIDWO:6R) s- D-2- Nal - Arg-2-Nal -Ala- 1.49 0. 604
Ac-Ne&RspBHISD- ZCNSILAPg TrRL9s)Lys- Asp f3- Al a- Tyr- G y- Arg
Ala- *r-%scw Qrﬂ 34 mx@f@m%% A g1sHI(SEQ 1D NyAOL) 712
arg A N e O 2 B B o dr o b tar oo At ar

(J ™\ T IU Lyo I_\Iu I_\IE —\I
H- Nl@(ﬁsmHIS,&% -2:-Ng- Ar&rIz pde®Peenp: 105)
DocAyr€{lpyggdys- HﬂSsAr@@rg\ﬁh Argr- Ball 10| g- Cy8§ - |2. @00 1 |5P.629

ArgArgNHIGEQ IDPNO:@3) 0- Lys- Asp fB-Ala-Tyr-G ;/-Ar g- Ar g
Ac-NJ-])ésc'( HAY-B-SNA- Al § T &L g- N;2| (ZéE( D I\D-Zlgg)éll 12
- a- - :
% S T

—ll
Aty
: NH2(SEQ

Cys) -Pro- Pro—Lys-Asp Tyr- Gly Arg Lys Lys-
Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:65)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-f-
Ala-f-Ala-Tyr-Gly-Arg-Lys-Lys-Arg-Arg- 0.0452 | 0.298 0.169 0.386
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:66)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-
Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-Lys-Lys-
Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:67)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-
Cys)-Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-Lys-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID
NO:68)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Glin-Arg-Arg-Arg-NH:
(SEQID NO:71)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-Lys-
Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:71)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID NO:269)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID NO:269)

1.66 4.80 0.250 9.62

0.0808 | 0.396 0.0747 0.311

4.41 4.23 0.455 129

1.25 0.661 0.292 5.94

1.89 0.546 0.166 6.06

87.8 9.08 1.20 359

124 17.8 1.11 348
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NGO 101) Ac-c(Cys-Q u-Hi s-D- 2-Nal - Arg- Bal - Al a- Cys) -
2.50 1.59 0.573 15.7 Pro-Pro-Lys-Asp

WO 3e0Moe4d y- Ar g- Arg- Lys Arg- Arg- d n- Ar g- Ar g- Ar BETMBIR2008/012490
(SEQ I D I\IQ 102)

Acc(Cys=—GuHs-—D2-Nal=Arg-Pat=Ala )= SA'; 770
0.442 15.5 Pro-Pro-Lys-Asp fB Afa gg?r {Lys- Ar AlK‘
-An-Ar -%empppnd NHR (SEQ | D hMC3- | hMC4- 1 hMC5-
Ac-c(Cys-d u-Hi s- D-2I\IaI-Arq-3IAI1Q/&) 4. X 2|15 R
Ac-c{Cyb281ulHisSD-2PNek Ri@BhlyalASE)f B- Al a- B y- Arg-|Lys- Ar g
Pro-ﬁrognﬁr&sﬁ\mﬁsﬁqﬁmwérz@ £ (BE4 D| N3Q0g) 986 1 844
m_ -§ra & HLS r’ne rg-1rp- 041G 0. 837
Doc -Hog: '1",3(rrp‘c’(;1)5\,rArgpgrys§i1Ax A Wr pg-. y:)olﬂafi;)Ar 90283 1 B0 0.415

Arg-AagMirg- Péﬁaﬁmjm\@mli; DPhe-Arq— Trp- 0.572 1.07_0.210

Ac-cB3ysBG1ucHss) D2~ Kh BA gy 2-NG YA AT g- L ys- Arg- Arg- Arlg G n- Ar
Cys)-¥o-PrBILys Mp-£-AROT, DGNOAL

(SEQQ§ ggﬁé%&%*‘ RN e- g_%?;[&gﬁi?;?ggg%or o8

NH2 (SEO-| D NO1 1/I1\

Ac-cfieysph H(Sd}sllﬁa%ﬁég BplsAD-Ere- pr g-Trp- 0.779 1.21 (.293
Pro-B®-Dys-Bysf-AlaMrg- AgyArg-§rgys- Ar §84Ar ¢- AA97 A|n 0A92- Ar 383
Arg-QMi- A ol SENER(NQ I3 R)O:83)111 WO 2009/ 061411

Ac-dGyd @ﬁ?ﬁ@ﬁb%ﬁ%ﬁ@r g@l@%"@ﬂ)K KKl K hMpl- hMey-

Pro- ro- S-R%N]%Ala- r_g# ﬁg&, A

he- Ar g2.8rp- 15.212 0.8 (. 48
Arg@ggéﬂn@,@) &3t ﬁ&' éég QIY- Lyst Arg- Adg-@ n-Arg Ar -|Ar
NO ZNH? (SEQ 1 D NO 143)

Ac-cfCyNGRrH{sW2-Rabhdg-BasAR-Gfw- Ar g- Trp- 0. 778 1.22 0. 468

Pro—14170-9ys A At ﬂ‘}yga;ﬂgy@rgo\r g-Arg-Arg-d n-Arlg Ar - Ar
Arg: A'}JE'%M%%IEX Né: AN (SEQ ID Jo7' 1 405" odos™ | a1

NO:74)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-BAla-Tyr-Gly-Arg-
Lys-Lys-Arg-Gln-Arg-Arg-Arg-Arg-NH:
(SEQID NO:75)

0.792 0.570 0.162 4.18

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Lys-GIn-Arg-Arg-Arg-Arg-Arg-NHe
(SEQID NO:76)

0.726 0.474 0.209 5.12

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-GIn-Lys-Arg-Arg-Arg-Arg-Arg-NH:
(SEQ ID NO:77)

0.857 0.580 0.209 4.42

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Arg-Arg-Gln-Arg-NH>
(SEQ ID NO:78)

0.813 0.675 0.269 4.20

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-
Pro-Pro-Lys-Asp-fi-Ala-Tyr-Aib-Arg-Lys-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHz (SEQ ID
NO:79)

7.84 10.2 0.783 91.8
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TABLE 7 - Binding Constants for Formula (V) Exanples
Table 7A Forrmul a (V) Conpounds Ki Ki Ki Ki  hMC1 hMC3
wWhkdg/06M6 c[ Hydant oi n(C( O - (Cys-D- Al a) ) - H s- BEPH82008/012490

230 7590 126 7020 Ar -Tr

-C's]-NH2 (SEQ I D NO 271)

ciHydantorn{S(O (G u-D-A=a))F Phe- 726, 1920
45.2 >10000 Ar -Tr -L s]-NH2 @? 1D %9 216)
o[ Hydant o+ #ePeyd (G u-D Al a) ) | PR 350 M54 hMCS-
52.4 >10000 Ar -Tr -On]-NH| (SRQ I|D N& 276) R R
Ac- c@ﬁ@@ﬂﬂH@-D(ZQ@Q)A(@-NdD—AAh-&)) H s- D{Phe- 28§ 90.5 12.7
Cys)3%é-ProlArgIAsp- SEQ-1 D NO 276)
ys) L Eedand rg_ G 16\' 2) ) | HR83 D{ Ph207 14, £.2983 | 4. 90
SEQ I D NO|276
: nfmn(r‘(r\\ /Aen F\.A(o\\Q“iS ._,Phe) 37 7 57617 81
lqakhs:l?ﬂ-Ndrmg K2l | D NO 213)
Cys)eIfrbMﬁ'aﬂ.tymAE(pEK Bla-AbAs i rp-AAiga) ) t H% 5 DA PR% GE - Q4820 44
Arg-29e GRG0 NISRQIDNH2 [ SEE 1 D NY©73) O
gd\g-lydantm n(gC((g (Asp-Hi s))-Dr 2- Nal {Arg- 200 68.8|6. 63
275)
Ac-leyg GREETRT [ 2-Nal {Arg- 9028 2628
Cys)dgogre{sys-Aspr ALa A8EQ | DeM 275005 | 0819 | 888
Arg-drehpforgrclor AgeA Q- ArgdHABER)IDDL 2- Nal 4 Arg- 9938 2390
NO:g¥. 6 1103 Tr -L s]-NH2 (SEQ | D NO 275)
Ac-c @ﬁ{JH@d D(ﬁ(\IQ)-AEgA-Q-@\TMl-) D' 2-Nal 1Arg- 2170 1479
Cys) pp §] H2. . ( DI\IQZS) |
N gfgg % %‘éé‘ﬁ? Di 2204l 1 Argje9 1276023756 2865
NQ 275)
NO: %2)Hvdant Qi n(C(O) - (Asp-A3c))-Dt2-Nal JArg- 7867 1922 420
Ac- CE(B)YQGluTHls-D ZSINaNN?g 23@13115} NO 275) % - 112 WO
Cys)BOPRahAIAs - Rd /B2 04r3490| TABLE 7B - Bindi ng
Arg qurzc&m& - AR AFONH S Y[b) Exanpt®8s [Fot-Abl a OA%9 | 917
ound
Ac c(Cys -Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Arg-Arg-Arg-
. . 261 12.1
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID 565 226 026
NO:81)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-
Pro-Pro-Arg-Asp-fi-Ala-Arg-Arg-Arg-Arg-
. . . 78.
Arg-Arg-Gln-Arg-Arg-Arg-NH2(SEQ ID 7.32 1.0 0659 8.0
NO:83)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-
Pro-Pro-Arg-Asp-ff-Ala-Arg-Arg-Arg-Arg- 4.11 7.26 0.302 48.3
Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID NO:84)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-
Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Arg-Arg-
. . .781 84.0
Arg-Arg-GIn-Arg-Arg-Arg-NH2(SEQ ID 677 143 078
NO:283)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
. . 85
Lys-Lys-Arg-Arg-Arg-GIn-Arg-Arg-NH: 3.04 3.22 0230 3
(SEQ ID NO:2685)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f3-Ala-Tyr-Gly-Arg- 5.06
GIn-Lys-Lys-Arg-Arg-Arg-Arg-Arg-NHa 3.24 266 0-208 ’
(SEQ ID NO:86)
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hMC1 hMC3 hMC4 hMC5

Hydantoin(C(O-(Ne-A@y))-c(Cys-Gu-H s-D 14.3 198
W®»2008/06i418 Phe-Ar -Tr -C s)-NH2 (SEQ | D NO 27B)T/US2008/012490

Hydantoin(C(O - (d y-d y))-c(QIs GQu-Hs-D 11.9 311

5417379 Phe-Ar - 1T LS) thJI il\lu Z/ Ki
Hydant oi n AGC Nl e))-c(O i@% - - 44
19. 6 2500 C%P BHRdAr -Tr “C ) ; - ﬁf; hMC5-

Hydant 0i n((C( Q) - (D-Ala Nl e))-c{CyR-D|AI aR 16 0kg3’d R

Ac-BCHAGBRIBs-DH-NlaBARRErpvAda-Tr p- Oys) - NH2 ( SEQ|I D NO. 284)
Cys)E@arioai (A?{ A(léla“brer )o,)%c Oys-D-Alla- Hi s- |33, 7 132

NS NI28( SEQHAD NOOHE) | 297
<SE<5§9@;3§ O)l%((e N e))- c(o s-D-Alla- Hi s- |48.3 534

n Dhn I\r 'I'r f" g-\ N2 SEO- 1 D @ LUJIL

qﬁf}bﬁaﬁ%‘bﬂ#‘(@(@'akéﬁélﬂr’%ﬁl%(o s-D Alla-H s- |40.8 870
Cys1Bp-Bodeys- DAl yr-Gly-ACes) - NHZ (SEQ L Dy NO ?}ﬁ@e 6
Lys-Hysiang 0ir{(@hOhref Al AN &8 c( Ofs- T Alla- FS- [17.7°73. 67
(SE@IBL&]@&@O D-Phe-Ar -Tr -C s){NH2 ($EQ I D NO 284)

N S-D-Alfa-Hs- [7. 92 44q. 4
Pro {;}%E%LA gBHI'Xia) ((:3%3 NH2 (AI SEQ I D NG 279)

i - c(Cyssla6Al|a- 5ib3- |2@.88069. 715.3
Lys 8“8’2“86310 Arg- bf@A}sg NPh( é@fé NH2 ($EQ I D NO 279)
NOHy)dantm N(C(O-(Ne-dy))- c(O s-D-Ala-Hi s- |12.9 3§.5

A GPJHls( KD? RB(BEQ £g-1- gJI)AlEEP)O NH2D (AI E;EQH_I D Mloégsg)l )
oﬁﬂ =3-Al A)fg r%L 7sC S- [a- M s-
en) - NHZ.62 SEQ $-B8 N ZBWp 45.3
Arg]"“édtﬁ‘t“ g’ HZ@?) c(Oys-D-Ala-His- 139 344

)73 18 Q D—th Ar -Tr -C Q 2 NH2 (C:FQID ND97Q)

qéﬁ;mﬁhon(D(Za)\lawrg&dld\I&@l)a) c{oys-DiAa- 11.7 73.1
CysYPRSPALyE- Adp-g-ADa-Rirg-TAGGArEE p- q/,cz) NHZ §§Q |§g9 279),
ArgWr%moAfg(-ﬂg)ﬂéNI@z (SE@ID- c(Cys-D Alja- H's- 1368290 <
NOs)y 7 133~ D-Phe-Ar -Tr -C s)- N2 (SE.Q ID NG 279) |

) b\\/b'D‘II‘\\:a'l_llb' 10, O 19U
éc C)és E&fﬁsf\ﬁﬁ% R "é s)INH2 (SEQ I D NO 279)
ys)-Pro-Pro-Lys-Asp-f-Ala-Arg-Arg-Lys-
Arg.Arg.Cln Arg.Arg.Arg NH: (SEQ ID 341 | 0975 | 0549 | 113
NO:88)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHa
(SEQ ID NO:90)

4.18 1.12 0.223 15.3

Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:91)

271 0.732 0.202 5.53

Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID
NO:92)

5.66 1.40 0.446 6.23

Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)-(Doc)2-Tyr-Gly-Arg-Lys-Lys-Arg-Arg- 0.211 0.665 0.635 118
Gln-Arg-Arg-Arg-NH2 (SEQ ID NO:136)

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)-f-Ala-Tyr-Gly-Arg-Lys-Lys-Arg-GIn- 0.351 0.891 0.503 102
Arg-Arg-Arg-Arg-NH2(SEQ ID NO:137)
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Hydantoin(C(O-(lle-dy))-c(Cys-D-Ala-H s- 11.6 194

11.5 28.9 D-Phe-Ar -Tr -C s)-NH2 (SEQ I D NO 279)
wop@anerin(C(O) - (Leu-Ad y))-c(Cys-D Al a- Hi s- 19pGI/83108/012490

26.7 44.6 D-Phe-Ar -Tr -Cs)- NH2 (SEQ ID I\I0279)

Hydamtorm( (O - (D-Ag-G V) ) - - RS- [9- V.ELR
2.95 2260 . D-Phe-Ar -Tr -C s) (<q§ N
Hydant oi ntePEPUIH y-D Arg) ) -c g%c q‘ §7E.}0MC5'
1.77 4540 D Phe-Ar -Tr -C s){NHR (SEQRD |\D2%7) - R
Ac-NI23(CIMD22RIABEIPha- ARGTrpS2008/ 012490 Forrul a (V1))
Cys)qgﬁ&'l asy-Kir |lS!ys Kiys-Hir hME30.004C4 %S | 0.596 137
A\%( @g -c(Os-GIu-His-D 8.59 94.1
—NH2—(SEQ—+DNOT278)
&Zﬂ M‘eﬂ&s‘?‘é}" (}p'c Qs-G u{Hi s-D- |5.68 58.5
-Aha-whp §re-Prg-ANg X &E@ NHX438EQ | BP0 | 2886 115
Argwgahnng@(SﬁQﬂlNQoB@ y)) - C(O s-D-Ala-His- |2.65 41.3
Ac-MleX(CH5D- Al&fﬂ@@%e Abp-Frf- S) - NH2 (SEQ I D N 279) |
Cys) mm JA(r ggcﬁl )&)f% Q821D |Al 850 3.5 A8 1 148
oL ¢ ey G e B L et O
Ac-béecfif'fﬁfa"f\harfgw& : Rk A "3’ NHA ( SEQ I|D N028¢
Cys)kfrddni pi-l Oy A(f@@f%ﬁes@)o‘srg:(o 6Al|la- HiL- |1.0169207. 7131
Gln-4\r§3\r§8¢8rg SHRIREQND NT:139T s) - NH2 ( SHQ | D NQx 286)
;,QDQAQ(}@)S m&thngﬁr C(O s-D-Alla-Hi s- |11.9 7./43
g A R i
ATg A g NIEEAT Carpouhds—KiLKi—Ki— i hMG

_h!ﬂ@ hMZ4 hMC5

cfHydantoj (Arb=C€ys))=DrAl 476 06 -

47.1 >100 Bﬁ‘bbﬂédAr ~Tr -C s]{ I—E E%csz RS
1

c[ Hydant oi n( C( O) - ( Val - C,ys)) D NVEZH . bMi4g |3MES-

>10000 Phe-Ar -Tr -C s]- SER I D NAR29(Q) R
Ac—c(Cys—Glu-His-D-Z-Nal-Arg-Z-Nal-j}-Ala- 2058 113 10.7 239
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID NO:270)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Aib- 1818 306 5.87 979

Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID NO:270)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 1.75 1.74 0.15 16.8
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH2
(SEQ ID NO:95)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 1.50 1.61 0.301 10.4
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHo
(SEQ ID NO:96)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 1.81 2.08 0.305 19.3
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:97)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 2.69 2.59 0.243 19.2
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID
NO:92)
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c[ Hydantoi n(C(O) - (Leu-Cys))-D-Ala-H s-D 47.4 1550

27.9 >10000 Phe-Ar -Tr

-C S]-

NH2 (SEQ I D NO 290)

wae pddgdemt i N(C(O) - (11 e-Cys))-D Al a- Hi s- D- Phe- BGI/USH#$012490

41.6 >10000 Ar -Tr

-C s]-NH2 (SEQ I D NO 290)

cl{ HAydant o AbC-CysS S-EF. 39. 5 & 767 .

53. 2 9270t&bh;£>-&%( Tr %: )sf DI%N% D | DINO 9‘\5% Ki

c[ Hydant 0i n(C(O) - (A y- Cys) ) -d - i‘é 4305hMC5-

8.92 3070 Ar -Tr -C s]-NH (BEQRIDINOBO1) TARIE| R
Ac- c&lﬁaﬂlwl-ﬂisgarmNBl-Adg-ag\IMay Datasf or| 03¢ ect|&B03 2.77
CysCi%SFI% ASpRPOAAGe HiysKirgKi  Ki . hMJ1- R hME3- R hl\/E:4- R
Arg%’\lgfc 13[ gA gn_ffz gy@ng Al ajHi s- D{Phe- 8.[53 21. 72

714° Ar NF2 (SEQ I D NO: 292)

2 2 Nl Aoy o hi b b & porhe 16 00 54—0—a 04 864
Ac-chCys-Glu-Hgs-L Q) N,agz)&(gg@qlgxl 203y9 0604 " [0865 313
Cys)AroiPiellysAhsp-B-ACy Sy DGl -Argh s- D- Phe- |6. 27 36.4 1.53 888
Lys-Arrg-ﬁg AG-Cn- AHZACSER1 D NO 292)

AR NG.9019( Cys- D- Al a- Hi s- D- Phe- 1.148 14.§ 2.34 491
D2 e VWO 10t T
%%f@gg%l 1%%6? E%‘i AHu&%)m S K 11;35_ VLR MR
RATAC=YH Cys- D- Al|a- Hi s- [ Phe- 4.7
Arg@nﬁrza‘\t:gamg NER(SER 1D P (SEQIID NO 292)
Ac-ckCy PGiu-BligDeX- By AEg AhhAw@y@ Ppe4 0.32F 1. 339.4B795 | 184
Pro-Pfo-Ly¢- Asﬁ{zsollaw -GIPEQel ArgNO 292) Mellanocor tfi n
Lys-%b%‘}iﬂﬁctﬂﬂA ¢eCA} P\trg[\ﬁ.lilqu lpclivity |The conpounds |of
esent entton w | | nieract |pref erentl aI I y
oolor\fl\lal\l\ Y alati o +t~ + HA
Ac T HCBR P el 5t BRSAI=SeT S| PAty | 1512 5. Jareoul|ary
Pro-Prpbys-Anp-PukleT yridy cdmgdaisnds are adri ni st er ed to
Arg -Gln- At Akg-ApMIHNSEQ IDi Ni i ze |t he nunber of |side
NO:gdfyect s associated with their|admnijstratign. M4
) f=Rned el th
i ffﬁ-fgqsf\?éwfﬁﬁ%@ngpd B ™ 57
‘°t PP{Es T&VEY the ECso |of the |conmpound
ArgAgg- lﬁeArgkﬁfgSAEE@ﬂéZ( K2IB) / MCl4 (ECHdo -MC-4) receptor,
NO:10® ECso val ues bei ng neasured as
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)- | 3.00 1.70 0.442 15.5
Pro-Pro-Lys-Asp-f-Ala-Arg-Arg-Lys-Arg-
Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID NO:104)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)- | 4.29 2.15 0.425 15.5
Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Lys-Arg-
Arg-Arg-GIn-Arg-Arg-Arg-NH2 (SEQ ID
NO:103)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp- 0.410 | 0.837 0.246 56.3
Cys)-f-Ala-Tyr-Gly-Arg-Arg-Lys-Arg-Arg-
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:141)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 0572 | 1.07 0.210 63.6
Cys)-f-Ala-Tyr-Gly-Arg-Lys-Arg-Arg-Arg-
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:142)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 0475 | 0.800 0.196 53.8
Cys)-f-Ala-Gly-Arg-Arg-Lys-Arg-Arg-Gin-
Arg-Arg-Arg-NH: (SEQ ID NO:141)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp- 0779 |(1.21 0.293 56.0
Cys)-p-Ala-Gly-Arg-Lys-Arg-Arg-Arg-Gln-
Arg-Arg-Arg-NH2 (SEQ ID NO:142)
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10 descri bed above.
selectivity
WG 20000614vi t y
defined herein as being '

The formul as are as foll ows: MC3
[ EC50- MC- 1]/ f EC50- MC-31 MC-4
[ EC50- MC- 11/ f EC50- MC-41 A conpoREiiUS2008/012490
'sel ectlve for the MC- 3

TETEDL or' V\{?qﬁg 1Il(gle apove mmen ;
"MC-3-selectfvity" is at |east ut pr rablly, lﬂC
| east 15 about 100, and nore M&O r‘§3- e]?lgggt hit 5>
about 500, A compound is defi nedRher beithg R
Ac-Nlse{@et DvdafHis-D- ﬁhe-botr‘,gll“rpecept oer2 whé?ﬁ t he OalBéve | 58.5
Cys) Ald-A gl‘ryg gg\ -§1eA tiyity" ijs at | east about
AIg-Qg)@H ﬁbq ﬁSlleaSt aosgt 1‘()O,"air]'diggrln he t
AcNlgie @Sﬁﬁo‘%&a?ﬂaﬁﬁﬁ% 3?83 si rr?ﬁﬁ tg‘jtzhose Od“éécri %ZQ
Cys)gbAkefes Ry rays a8 @dCloAssay the i ndi ng|acti vities
Argﬁfrg{NIIEIZ(GEQd&N@sl%T the invention tlo nelanocortin

TABRESPLBIAD

cyclic AWMP (CAWP)

Métrochem I um nescence (ECL) assay (l\/bso Scal e

QEOoNn\/IAy \/

rrad

{-r\

g @ista@ss foe Fetmh@elaAVPEBIimsiesay | ntracel | ul ar
| evel s were determ ned by an

DI SCUVTCT T l. I[CI IJUI u, I

L\J I

PN
uICIICU

here‘f‘i‘{gT‘{)i%N)aQ;,"r!\‘ED)n SCHO Ki cel | 8l sthpl §le aregél ng Xi

the hMC receptor subtypes Werefﬁ‘dgﬂaewdéﬂcﬁn HN¥C4 1 5 40MC5
c[Hydarasise@(HYCHeD- ARYPHislBAthebuf [ er230ont avsed 0f 5 126M | 7020
Arg-T C@ﬁqm@?@shmmmm (I BM><) and 0f 2% pr/o gi n .
clHyq s ansgenl c CZ%6KI ce??b‘j ggl]zy >10000
AI‘ ~ LS N Q ﬁ)ﬁr subt ybes 1. 4 or R were
C[HY@H y@(@(&i (@ﬂu R- d&%)sﬁ!Sdeﬁ‘eapp o¥0iat nl 98490 0p0 524 | >10000
Arg-TrelOsi]abéH} (SEQ IBBRIOa#I6) Mul ti-Array(r pl at s ( MSD!
c[Hymbﬁ(@chmﬁmaa»tﬂ@L Dmon 2l egd roflegpand| cqatzed| 877
Arg- ﬂnpt akﬂrNHz IDRI'@Q%‘? I ncr easi ng| concen 'r_atl ong of
C[Hyé LA~ g@@ (;Jj)lr_bzé@)oacsnlgtl&uucu d.”]gﬁl II;Sb8§?I SO 9 4Vg,}‘l C >10000
Arg-Trpdpaidi e SEQR J"}Ofﬁébl owing this ihcubatipn, lysis
c[Hy daritdief C(HERES T Al 4)piBdDse- ne| s@/Gt | pn 36t h| MyGl12 and400
Arg-TipLO/)-NH: ($8OID) Nek278) 7. 3) cant ai ni 1g 0. 2% proteip

e nx, e
S OGNS | T R | o
c[Hydamttoinf (e Aspd bl B-AdNAbABon perd08d fe&8:810 b&f€f3er 142
Trp-Ly$-NLH{OEQ dPeNO285)ut i on cont al ni ng ah ECL cp-react ant
c[Hy@dadoxF(a:(mr(Axpme))m 2/Nnl-Alg8) Nasozmld 2d 28781 1 has@8AMP 1156
Trp-IELRIER (SE’QtIBQ\I@%%) l'ysat es wef e i mrefli at el y| det erm ned
CLIT V ecto [S]

cTHy g e RS R ATy DE o] o ¢ m%%?té’r 2Ly Ly 1103
Trp-Lysh 2&5@legﬂ@32§)nn anaIVQ|1,(XI fit; 1DBR) and
c[Hyd apoin{ @¢D)- (AspfA&cr)dD 2aNalEOsp val d&7r alw val u65 15 451
Trp-LIyspNH.€PE@IPING:27he concentration of | an agohi st
c[Hy FHBAEO)RBEH A HPD RN EH- Arg- 1276 | 2756 266 1096
Trp-Lys]-NH: (SEQ ID NO:275)
c[Hydantoin(C(O)-(Asp-A3c))-D-2-Nal-Arg- 7567 1922 420 2879
Trp-Lys]-NHa (SEQ ID NO:275)
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50% of the maxi mum reaction r
maxi num | evel of cAMP as
waelemoenétaed above.
an

esponse,
determ ned usi ng the assay
The Kb val ue refl ects the por€nUy200$/012490
ant agoni st and is determ ned by Schild anal ysis.

e.g.,

50% of

t he

&es of an agoni st

a(wf’st FoPﬁan%ﬂQ?n’g%%xF&?
€ prese ncr easi

ng
COoNQRRiLBL q\,qy@o,e.boandgo ant ag DNi g _. ThekkKb Valye i 5 Ki
the concentration of ant agom >_th1\\ﬁ@1m Maesd| RRAEICE MCs
Q= €6 CUT for

Hyda&ﬁoﬁggf?;gtme yl) %(&é"él‘cg yd 1M'éq’ pulg?at n&%he 67.8

Phe-Angnbrporysi- Niflih IE@HQN\OQ § zerolon thely-axis
Hy dastdinl(O0(GhEGhydrpGysdBuddis D-ebt dd.9us| n@lihe| 541 73.9
Phe-Ad301-COy S NIIsGSEQAIESRYE278Nd  the results are|reported
Hyddn&bJ&Qb?%Agc-N%Q) c(Eys-TAAG-Tis- PO 3IABLE $oa CAMH96 | 2500
D-PhESE SR BN GEO TR GG R Cofpounds| Tabl e| 98
Hydapfan(CE2-A Rpas)- 9Pk | | RIROR R ARa. R 864 | 1820
His-DaBheyAgg drpysysPNEREBEQDD Al a- Hf s- D- Phe- 5. 79| 5. 25 0f 313
NO:28630 18.0 NO50 Ar -Tr -C s)iNH2 - 116 WO

yda%qscqa(%@é F4 GICT/ HEZBEAAIARI0] 8550 ECS02ECH0 46350/ 3210
D PoE B2 LPAITERNTD Qiala) VES. TG hics] VG-
HydaA‘lt‘Hn (GO eMescCysD-dlaHinT | 1098 15, PR o 74Ar | TA20
D-Phe-ArgyTrri@ysiiNHh (REQIDNOP8H SEQ ID Al a- Hi si D Phe-
Hyda26oib(C(D){Cha-#08))-2446-ID-AIHHND: 51 408 + Tr870Pen) -19A2 3560
D-PhArB- A Ay{- 8- (SEED! NP0: 285 - D Phe-ﬁr g/—L\ 8.43[32.4 0959

C Id--C{ LYS47 S

e R DL I
D-Ph SN 028 SEQ 1D
Hydantoin(C(O)-(Nle-Gly))-c(Cys-D-Ala-His- | 7.92 46.4 6.70 21.3
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(Gly-Gly))-c(Cys-D-Ala-His- 20.9 69.7 8.32 50.0
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(Nle-Gly))-c(Cys-D-Ala-His- 129 38.5 3.53 27.1
D-Phe-Arg-Trp-Pen)-NH: (SEQ ID NO:280)
Hydantoin(C(O)-(Gly-Gly))-c(Cys-D-Ala-His- 127 811 10.4 381
D-Phe-Arg-Trp-Pen)-NH: (SEQ ID NO:280)
Hydantoin(C(O)-(Ala-Gly))-c(Cys-D-Ala-His- 13.9 38.4 5.73 18.9
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(D-Ala-Gly))-c(Cys-D-Ala- 11.7 73.1 4.28 34.7
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:279)
Hydantoin(C(O)-(Aib-Gly))-c(Cys-D-Ala-His- 36.8 290 13.7 133
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(Val-Gly))-c(Cys-D-Ala-His- 15.3 160 8.66 33.4
D-Phe-Arg-Trp-Cys)-NHa (SEQ ID NO:279)
Hydantoin(C(O)-(Ile-Gly))-c(Cys-D-Ala-His- 11.6 194 11.5 28.9
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(Leu-Gly))-c(Cys-D-Ala-His- 19.3 331 26.7 44.6
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:279)
Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-Glu-His- 9.49 124 2.95 2260
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:278)
Hydantoin(C(O)-(Gly-D-Arg))-c(Cys-Glu-His- 4.30 78.0 1.77 4540
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:287)
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Al a- H s- D- Phe-

48.3 13.3 0.79 10000 61.0 NO51 Ar -Tr

-Pen)-NH2 Ac-D-Arg-c(Asp- SEQ ID Hi s-D Phe-Arg- 1.48
-Ala-L s)-NH2 PCT/US2008/012490
Ac- Arg-c(Asp-H s- SEQ ID D Phe- Arg Trp 1.39 2.89

WG2008/0014078 297 19.0 NO 53 Tr

—O‘Oﬁ%r T & Ara-tys)-1 =110t ne!\féi
Iﬁ/?‘l ﬁl\%-% ME\E?:S or\rEwCSOLE .,s]%v[E F\hﬁé%gl\ “%%ijcg "Mibtcs
HydantoiN GOH(8ys Ch) R ysiGu-TSE®1 D &5%hp- Atg- Tf p-2cifs) | 7760
Phe-A2rg4T1p-Gs) N7 SEARID BIO:XKB) 7 NH2 D- Phe-c(CysiHi s- D | SEQ
Hyda!nlé?)m(@b '((Y;[y-AEQ) -H@s(GuAla-D0] 35,68 1] 0.555 0] 3%.4 ND 2420
Phe-&%’ ¥ E fb mgir) Hi s- D Pb.?.; ).',\31'_,0 27 0.018
. [/
Hydaﬂémﬂﬂté(ogéﬁ l Qe Alﬁ%% " 26%. 02613 o| 1d-¥eq| 1 550
D-PhegArg-flrp- Ja\lhbc(ﬁEQr\]Bz_Q@@)z \n e-c(QYs-H s-P Phe- 37
Hydaﬁhtdm(f((MIDiArB GB’)BEQyB-ID -Aby - Tr 3-32abh- @8g) - NHD.780 34 872
His-DAPh&lAg s O NGFQSESEQ | D Phe- Arg- Trp-(3- Al a-Lys) -
NO299 34 145 O 128 2. 79 6. 52 I\IO 1 NH2 - 117 WO
uv Tf 08 49 oy =
Hyda@% (o B WE R b TG ], N 4R
His-DyPhe-R e Tip-GypNHR (SE
NO288)
Hydantoin(C(O)-(Gly-Arg))-c(Cys-D-Ala-His- 1.14 01.7 453 783
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:286)
Hydantoin(C(O)-(Arg-Gly))-c(Cys-D-Ala-His- 11.9 743 0.195 14.6
D-2-Nal-Arg-Trp-Cys)-NH: (SEQ ID NO:282)
TABLE 7C - Binding Constants for Formula (VII) Examples
Formula (VII) Compounds Ki Ki Ki Ki
hMC1 | hMC3 | hMC4 | hMC5
c[Hydantoin(C(O)-(Aib-Cys))-D-Ala-His-D- 47.6 1100 47.1 >10000
Phe-Arg-Trp-Cys]-NH2 (SEQ ID NO:290)
c[Hydantoin(C(O)-(Val-Cys))-D-Ala-His-D- 21.2 730 34.5 >10000
Phe-Arg-Trp-Cys]-NHz (SEQ ID NO:290)
c[Hydantoin(C(O)-(Leu-Cys))-D-Ala-His-D- 47.4 1550 27.9 >10000
Phe-Arg-Trp-Cys]-NH: (SEQ ID NO:290)
c[Hydantoin(C(O)-(Ile-Cys))-D-Ala-His-D-Phe- 534 1760 41.6 >10000
Arg-Trp-Cys]-NH: (SEQ ID NO:290)
c[Hydantoin(C(O)-(A6c-Cys))-D-Ala-His-D- 38.5 1760 53.2 9270
Phe-Arg-Trp-Cys]-NH: (SEQ ID NO:290)
c[Hydantoin(C(O)-(Gly-Cys))-Glu-His-D-Phe- 15.6 305 8.92 3070
Arg-Trp-Cys]-NH: (SEQ ID NO:291)
TABLE 8-Radioligand Binding Assay Data for Selected Compounds
Compound Ki Ki Ki Ki
hMC1-R | hMC3-R | hMC4-R | hMC5-R
Ac-Tyr-Arg-c(Cys-D-Ala-His-D-Phe- 8.53 21.2 3.72 714
Arg-Trp-Cys)-NH: (SEQ ID NO:292)
Ac-2-Nal-Arg-c(Cys-D-Ala-His-D-Phe- | 6.09 349 2.02 864
Arg-Trp-Cys)-NH2 (SEQ ID NO:292)
Ac-1-Nal-Arg-c(Cys-D-Ala-His-D-Phe- | 6.27 36.4 1.53 888
Arg-Trp-Cys)-NH: (SEQ ID NO:292)
Ac-Phe-Arg-c(Cys-D-Ala-His-D-Phe- 1.48 14.8 2.34 491
Arg-Trp-Cys)-NH: (SEQ ID NO:292)

-114 -



Ac-N e-c(Cys-Hi s-D-Phe- 0.76 0.199 0.0492 1.73 15.45
SEQID Ar -Tr -An-Cs)-NHz NO 2 Ac-Cha-c(Asp-Hi s-D

WEEQ@IN&41Phe- Ar g- Tr p- Gaba- Lys) - 3.26 0.189 0. 0R4BDUSDNR012490
34.35 NO6 NH2 Ac-N e-c(Asp-H s-D- SEQ ID

PheyArg- 1T p- Gaba- LyS) - 1] g/ O: 04 13T 3548 10. 46, ;
CompRiyd”™ Rep Ac-hCha-c(Asp-Alg &5 § K i
Phe- Ar g- Tr p- Gaba- Lys) - 2 B2 ‘)E%Blﬂ FMSE Rg IMCS-R

Ac-TrpiAt g ACCN-B-LlaReR-TDPALA- H| 8.7 SEQ | @2 2.25 1470
Arg -T Epgypepg@g@m?gyD 1/89 0.531 ND ND NO 21 NH2

10

15

20

25

Ac- Pf?A g C%‘% %%g@a 'S4 D Dy REET AT g5P- PN 786
Arg- Tﬁ?. SB( %l ]'-)g ( I:'i‘ )2'2I' I ﬁE%rJg- r p- ( 3- Alla-
0. 345 2.71 5376 2. 38 0 06 NO 24 D Cys)-Thr-NH2
Phe- Hi s- Et).Tyr - hAr g- Bi 3-Al a-
M “’6‘8‘5”%’%%‘%’”@’ gi“%’ “6‘?5&% %t D q/s;“]l Thr- §\|H2
Ac- Nhg- (QJrB'sAJ)faB}gel'ogreS Qm:\%t}&i Rhg- ﬂteraﬁabrelfer%%ﬁ;hwz (i.e.,

0.931 3. 65 >1

seléerivdlyy- tb( 1G4 Dreletive HoS theSEQRet lﬂ\elB-\cRi&EhP{\r r8ceptdrs CySdlectivity is
3.24 0.465 0.0915 78.5 35.41 NG 30
papttcuNirly opEysard-when t@E@W@uﬂdlswaaﬂnenxAtegedr tphaysns or other
19 0.541 0. 453 4 NO 30 NH2 ND = not

0.
a“H’éfiglér“H’H’élé‘“Z@rﬁlﬂ g réééf%ﬁ eRls atostrtekyTihghegadmypistation
M@-M%@Mlty e cg}wpéunci\'% defined herein as the ratio of the ECso of the

compound for an MC-1 receptor (ECso -MC-1) over the ECso of the compound for the
MC-3 (ECso -MC-3)/MC-4 (ECso -MC-4) receptor, the ECso values being measured as
described above. The formulas are as follows:

MC-3 selectivity = [ECso-MC-1]/[ECs0-MC-3]

MC-4 selectivity = [ECso-MC-1]/[ECso-MC-4]
A compound is defined herein as being "selective for the MC-3 receptor” when the
above mentioned ratio "MC-3-selectivity" is at least about 10, preferably at least
about 100, and more preferably at least about 500.

A compound is defined herein as being "selective for the MC-4 receptor”
when the above mentioned ratio "MC-4-selectivity" is at least about 10, preferably at
least about 100, and more preferably at least about 500.

One skilled in the art would know that procedures similar to those described
herein may be used to assay the binding activities of the compounds of the invention
to melanocortin receptor molecules.
cyclic AMP Bioassay

Intracellular cyclic AMP (cAMP) levels were determined by an
electrochemiluminescence (ECL) assay (Meso Scale Discovery @, Gaithersburg, MD;
referred to hereinafter as MSD). CHO-K1 cells stably expressing the hMC receptor
subtypes were suspended in RMPI 1640® assay buffer (RMPI 1640 buffer contains 0.5
mM isobutylmethylxanthine (IBMX), and 0.2% protein cocktail (MSD blocker A)).
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10

15

20

25

1-RRRRAc-Ne-c(Cys-DAla-H s-D-2- 17.6 12.4 38.8
11.8 ID Nal-Ar -Tr -C s)-NHz .8 NO 16

WQ\eoobloerde( Asp- Hi s- D- 2- Nal - Arg- 0.619 2.98 0. 10BCDUSRB8/012490
SEQID Tr -Ala-L s)-NHz NO 38 - 118 WO 2009/061411

T RIS R98 129058 ) RS LB IPLUNH oFBere

d nMdeatCaﬁ AefAsity sf roXahatély07,060 SdIR/VPEQid B84-Well Multi-Array®
15@@ Ala-L s)- Nlt—ﬂlz 0%%6 0. 34%/90 489 NO 38 d

plw (WIED} c@ytainiing Jr[begramil caben etkclzgd_eﬂandl coatz@ 2w ith pBg-cAMP
an ity gne%%vg?ﬁﬁ?%egﬁg g OfAFIO tespeapgpourtsisgveye g e apgdhe cells

weig% L;E hted {%@Bﬁlo n%}e}ir\n_g Irrh%t%g abaaﬁrgménaé%ly &7 F%ll v6u}1g this

moﬁEanD lysis bufeb@HEPE- beE—'re&QaﬂlQe solution with MgCl. and Triton X-
Ac- aC(ASp H s-D-2-Nal -Arg- 1.27 3.02 0.442 0.736

108E@Q pb 7.3) cor@aibping 0270 NEgteiNGrotBtail and 2.5 nM TAG™ ruthenium-

Ac- N e-¢ DAIa-lsD 33615536 842 SEQ I D
labglad gfM P(fs.(@ fG‘e STYEreinsibated %PH{BSE@@Y 90

R A O Ny Iy By o
bulfes ('"F‘Ns bulfferedCs Sl tiblieoMBIrdhy arl BOLEcolRActeE s dtPrikdh X080 at ph
Conmpound hMC1- hMC3- hMCA-" hMC5- R R R R
7. 8))\was (@dyied @hdithd @Q:MPZGW mAhg cdll lysdtemwere immediately determined
-Pro-Pro-Lys-Asp-NH2 (SEQ ID 66.1 33.4 0.687 6.84

by Glgsectlon with a Sector Imager 6000 reader® (MSD). Data were analyzed
using a computer-assisted non-linear regression analysis (XL fit; IDBS) and reported
as either an ECso value or a Kb value.

ECso represents the concentration of an agonist compound needed to obtain
50% of the maximum reaction response, e.g., 50% of the maximum level of cAMP as
determined using the assay described above. The Kb value reflects the potency of an
antagonist and is determined by Schild analysis. In brief, concentration-response
curves of an agonist are carried out in the presence of increasing concentrations of an
antagonist. The Kb value is the concentration of antagonist which would produce a
2-fold shift in the concentration-response curve for an agonist. It is calculated by
extrapolating the line on a Schild plot to zero on the y-axis.

A selection of compounds was tested using the above-discussed assays and

the results are reported in Tables 9, 10, 11, and 12.
TABLE 9 - cAMP Bioassay Data for Selected Compounds

Table 9A
Compound ECso ECso ECso ECso ECso SEQID
hMC1- | h(MC3- | hMC4- | hMC5- | hMC1-R | NO:
R R R R /MC4-R
Ac-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 5.79 5.25 0.313 1630 18.0 NO:50
Arg-Trp-Cys)-NHa
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Tyr-Q3 y-Arg-Lys-Lys-Arg-Arg-d n-Arg-
Arg- Arg- Nl e-c(Asp-Hi s-D-2-Nal -Arg-Trp- ND 4500 105 ND

WO y®pAOsHERL ( SEQ | D NO 60) PCT/US2008/012490
Tyr-Ad y-Arg-Lys-Lys-Arg-Arg-d n-Arg-

Arg- Arg- Doc- (Asgﬁl%;- 8 Nai-é"\&g- \ BEPESSIS 19-&¥D

Coftpouhds) - NHz [ I D NO.61
Nlpe c(Asp- Hi §- IngP - TRMGly s ) hvg-S>- hMC1-R | NO:
Ala-Tyr-d y-Aly- LystRys- ArgRArg- dR- ND p@C4R 5 ND

AcAD-Arprc(CyD- NHz (SEQ | D NJ 62) SEQID

Alﬁ@hé\lbeﬂﬁ?e( Asp-|H.& D- P5.blal - Ar@sdr p- Lyeb f 3r16.0 NO:50

Qry,- Ar g- Lyst Lys-Arg A\rg g n- ND pR20 4.01 ND

= - (SEQ 1B NG 62)

ﬁté CREB- Hi s- D 2} Nal - Arlg- Tr p- Liys SEQID

Alpgtis-Boheryr - @13p-2ar gf 192- Ly 0%?% A A40ND D40 3. 11 N@51

Arg{TaypRen)-NH:- Ar - NHz| (SEQ ID NO 63) - 119/ WO

Ac20026Q6dAL1 HCT/ US2D08/ 012490 ECk0 Kb Kb ECso |SEQID
HiCPPRUAH, hMCI-g AYMC3r 3hIMCA- | 1d6H- RefdoR R 9.0 NO:52

Trpﬁ;'alr\)'gﬁ’?eﬁ m H s- D- - Nal -Arg Tr p- Lys)

= T\:r ol Ax

ryu FI U h'J Iy A y —\ Lyo L
ACpprg: g;‘é‘v‘ﬁ Ar g- Ar gt Ar g- NHz éSEQID ND 14} 1 22.8 |NBQID
DR@M& c(Qys23d ut $02-D-p A B2 p- 34)- NO:52
Gaby$enPNdLPr 0-|Lys- Asp-Tyr-d y-Arg-Lys- L 5-Ar Ar |G n-Ar

26.0 ND Y g'gl 999/ Q IDNekHD
P13Ngl - Ar gr g p- Li’(ﬁ)bgf A% ;. gNos1

ys ys-Arg-Argr 1.39

—8E9 A N2 ( SEQ 1 D NGO 66
ACAE'legé“iéfmsp- H s- D-P- Nal - Arg- Trp- Lys) - SEQID
HifPoPiRr-61¢-y s- Asipd8Doct Y6 - A y0.878y- Ly237 L st M0 Ar ENOAS
TrvVAIALyNHRIHSE |3. 65 1D. 4 3. 78 1.61 '
Ac-Arg-c(Asp-His- SEQID
D-Phe-Arg-Trp- 1.39 2.89 0.055 467 25.0 NO:53
Ala-Lys)-NH:
ND = not determined

Table 9B
Compound ECso | ECso | ECso ECso ECso SEQID
hMC | hMC | hMC4- | hMC5- | hMC1- | NO:
1-R 3-R R R R
/MC4-R
Ac-Nle-c(Cys-D-Ala-His- SEQ 1D
D-Phe-Arg-Trp-Cys)- 24 - 1033 0.078 420 31 NO:7
NH:
D-Phe-c(Cys-His-D- SEQ ID
(Et)Tyr-Arg-Trp-p-Ala- 035 |11 0.11 0.37 3 NO:24
D-Cys)-Thr-NH:
Nle-c(Cys-His-D-Phe- SEQ 1D
Arg-Trp-Apn.Cys)-NH: 031 |027 |o0018 |31 17 NO7
Ac-Nle-c(Cys-His-D-Phe- SEQ ID
. . .02 .
Arg-Trp-Gaba-Pen)-NH: 028 1024 0028 139 10 NO:32
Nle-c(Cys-His-D-Phe- SEQ ID
Arg-Trp-Gaba-Cys)-NH. 037 |01 0021 117 18 NO:34
Ac-Nle-c(Asp-His-D- SEQ ID
Phe-Arg-Trp-B-Ala-Lys)- | 0.834 | 0.145 |0.128 |2.79 6.52 NO:1
NH:
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Ygg 9gg9gg Q

W@Y®PAOEXOL Pr 0- Lys- Asp- Doc- Tyr-d y- Arg- ND 17. 7pdT/4S20bE012490
Lys Lys Ar g- Ar g- G n- Arg- Arg- Arg NHz

I D NO 67)
Ac-c(Cys-A u-His-D-2-Nal -Arg-Trp-d y-

(SEQ I D NO. 68)

AC- T CYyS- G U- H 57 Nt AT
cOaPo)uh oo Lys] %F ;\cho JE (gd %Csz? E@% ] [5\(1?5 ID
38.2 LYs-LYs-Argh MFtyj' %84 §\|Hz*t % :

NO: 69) Ac-c(q/s-dﬂ& H§I<b2 lNaI- Al & Trp-| A&
Cys) - Pro- Pro-Lys{Asp-Dpc-TyrF A y-Aig 12.1 /MD:@RJ 81
a- Ar g- -Arg- Arg- NHz (SEQ EQ ID
ifﬁ'%fgéq‘fﬂlﬁéﬁ-’@?égh ol oo e A | o
RS I "o o9. 0 14 12, 2

S PRIy e QU H s- D 2 Nal - Al g- 1| - Nal - AT a- | SEQID
Phe;fgg TP’P(QW&*Y%J RS- N49-1§%Ec?~9‘«t§926 0205 |46 1q4NO:6
NHNO 269) Ac-c Cys{d u-Hl s-D- 2F Nal - Aj g- Bal -{Al a
Ac@&)c(Rgpfﬁ’g-m LyS-ASp- NH2(SEQ I D 690 70.7 |4.56 17BEQID
Phle\Q[% %) cé\&baft C(Asr- Hi 8xbk 2r OV A 8487 P-|LYSk- | NOs6

Tyr- -Arg-Ly$-Lys-Arg-Arg- 3.23 8.97 4.61

A—AF—AF—Ar—NHE—(-SEO+BNa-76)
AcﬁttC}%?(‘é@é '(IJI‘EI- 4 s{D- 2- Nal - Ar gi Bal - Al| a- SEQID
Pheyyp-pdsdhadyisys{ A4 f B3ARa- |AF-&F Ar 419 g- (9810 170N@:114
NB28 Arg-Arg-Gdn{Arg-Afg-Argt NHz (SEQ IDINO 72) |- 120
ACV@M&.{.@GAA]QBPCI’/ us2008/ 01490 SEQ ID
D-Phe-Arg-Trp-Cys)- ND 1.89 0531 |ND ND NO:21
NH:
Ac-Nle-c(Cys-D-Ala-His- SEQID
D-Phe-Arg-Trp-Pen)- 14.3 2.03 0.183 2240 78.14 NO:22
NH:
D-Phe-c(Cys-His-D- SEQID
(EYTyr-hArg-Trp-B-Ala- | 0345 |271 |5376 |238 |0.06 NO:24
D-Cys)-Thr-NH2
D-Phe-c(Cys-His-D- SEQID
(Et)Tyr-hArg-Bip-B-Ala- | 0.685 | 81.8 | 86.9 31.8 0.01 NO:26
D-Cys)-Thr-NH:
Ac-Nle-c(Asp-D-Ala-His- SEQID
D-Phe. Arg-Bal- Lys) NHz | *%! 322 |165 |>10000 | 0.56 NODS
Ac-Nle-c(Cys-D-Leu-His- SEQID
D-Phe-Arg-Trp-Cys)- 3.24 0.465 | 0.0915 | 78.5 3541 NO:30
NH:
Ac-Nle-c(Cys-D-Cha- SEQID
His-D-Phe-Arg-Trp-Cys)- | 0.819 | 0.541 | 0.453 45.3 1.81 NO:30
NH:
ND = not determined
Table 9C

EC50 | Kb Kb EC50 SEQID
Compound hMC [ hMC3- | MC4- | hMC5- | NO:
1-R R R R
Ac-Nle-c(Cys-D-Ala-His-D-2- SEQ ID
Nal-Arg-Trp-Cys)-NH: 176 (124 1388 18 | 546
Ac-Nle-c(Asp-His-D-2-Nal-Arg- SEQID
Trp-Ala-Lys)-NH: 0.619 | 2.98 0.109 0.189 NO:38
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ECso Kb Kb ECso Conpound hMCl- hMC3- hMC4- hMC5- R R R

R Ac-c (C s-GI

u-His-D-2-Nat-Arg-B a | -A |

a

W@Y®PAOEXOL Pro- Lys- Asp f-Al a-d y-Arg-Arg 104 32rOr/UZ1308/012490

Ar Ar Ar Gn-Ar Ar Ar NHz(SEQggg ggg Q ID
NO73) AC-Cc (C - 2-N
) - Pro- P?o {y: Xs &?“)AJI%B %1 A ECS0T SEQID
mpg’('i\ﬁ g Arg' Arg' d n-Arg I&H@-L el(‘h 4%‘.1%C§'8. NG9
(SEQ I D NOQ 74) Ac- c(Q/‘1(§ u-HRs- D- 2RNal - Arfy- Ral -|Al a-
AcQyle)o( RspHis-D-1-)al-Asg- | AI - A bt Arg- SEQID
Tr %silé\(gp:ﬁmﬂ ghmngm 0373 X‘ﬁ-@f%\lm 087 1 | £48%46 |muase
Aad E%(%%%}?%NAP "G U-HS- O ¢-Nal - AT g- T - Nl
% AT A o e o bomy [o1s3 10
yrEic P Nalh s H § A ploghlal|-gpa- | SEQID
Tfm%mgé{ys Asp f DQP 12- Z\%H gs Ar JURF%b (ﬂﬁ NO:39
Ac s-B- T NHz (SEQ I P 36.01(46. 5 11. I
Tré%“fif‘fs N ) S O L e
Pro- Al a AgTArg- 937071 ,
TOTOH ARG R ?%?%n M-Argezﬂxrg- Bl422 ( $EQ36D ng%gf)
Trmﬁabarhya H2 b - D 2o Nbl - Ar g-2-Na |- Al a- NO:4
AC@YE)C(@YSBD%b-WSdDASp f 1 B83%- Ay gl-Ar g1 AB.G 2842 SEQID
NaAggArgaldl fis) ANz Ar $- Ar g’ NHz ((SEQ | D 39.7 |30. 9 6./860561
Tabl@op2Z) Ac-c(Cys-d u-Hi s-D-2-Nal - Arg-2- Nal - Al a-
yS)-Pro-Pro-Lys-Asp f -Ala-Arg-Arg-Arg
EC50 | Kb Kb EC50 SEQID
Compound hMC | hMC3- | MC4- | hMC5- | NO:
1-R R R R
Ac-Arg-c(Cys-D-Ala-His-D-2- 193 5.72 1.58 1111 SEQID
Nal-Arg-Trp-Cys)-NH: NO:49
Table 10A
ECso Kb Kb ECso
Compound hMC1- | hMC3- | hMC4- | hMC5-
R R R R
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID 66.1 334 | 0687 | 684
NO:269)
Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln-Arg-
Arg-Arg-Nle-c(Asp-His-D-2-Nal-Arg-Trp- ND 4500 105 ND
Lys)-NH: (SEQ ID NO:60)
Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln-Arg-
Arg-Arg-Doc-Nle-c(Asp-His-D-2-Nal-Arg- ND 395 16.8 ND
Trp-Lys)-NH2 (SEQ ID NO:61)
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-fi-
Ala-Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln- ND 207 18.5 ND
Arg-Arg-Arg-NH: (SEQ ID NO:62)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-f-
Ala-Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln- ND 220 4.07 ND
Arg-Arg-Arg-NH:(SEQ ID NO:62)
H-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-
Doc-Doc-Tyr-Gly-Arg-Lys-Lys-Arg-Arg- ND 261 3.11 ND
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:63)
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Arg- Arg-d n- Arg- Arg- Ar g-
NG 82) Ac-c(Cys-d u-His-D

W@Y®YAOSX0L Pr o- Lys- Asp f- Al a-
Ar Ar Ar dn-Ar Ar Ar

I D

NHz (SEQ ID 35.2 22.9 12.6 199
2- Nal - Ar g- 2- Nal - Al a-
Arg- Arg- Arg 13. 6 1BCHUS48/012490
NHZ(SEQggg ggg Q

Cys) - Pro
Ar  Ar
I\I083)

é‘ﬁ“lﬁl\? Ar NHz ( SEQ

NO 81) Ac- C(L,ys T U-HS-D-2- 1\
p f3-Al a- Al

- 121 WO 2009/ 061411 PC

9

r/ U<R7oo

Bal

@4%

/ 0B249

Bcsao

7 @ZZ?DZ

3.

Kb R

Ad«lmep@ﬁmﬁbmthlwgﬂ‘rpmv@%-
Pré®r&f g-

AqesfSys-FlrHip-D-20Nal-ASp Trp A %= Ar
Cys)-RooD®-Lys sl yr-Sly-AGB hyAr g-
LyBl&rg§ A rg-BbirAtNsg-Arg-NiHSSE2-
IDQO¥s5fr 0- Pro-Lys- Asp f- Ala Ar

R fnoibé%% A@D@r%r/ﬁlﬁz (fSE 12y Ar ¢

"MC4- h
Bal - A |

y- AV

329??} g

B-Arg
Hz (BEQ ID
5—D—2—Nad
- Ar g- Al

- Ar g- L!

VMC5- R

=

14.1
B8. 3 20

R R R

22.8
2 21.2

ND
>

WAV
I_‘IU

R

S-

g- 68. ¢

70. 4

Al Al o
T an I %Y

b 153 3
FQ
HL
1 286 1

B. 2
ND

3. 6

Ac Nl'e”i %-?_‘{I\%]

Al@f - rgmfxég
GlArt%fgﬁNS @&Nﬂ%ﬁsﬁ@ NGz (

Ar g- NFz

- - Al
-L -Arg

sEQID‘

D NU 8o

7.94

1 15

0.839

AQNRO(ANBHESD-2- Nal-Arg-Trp-Lys)-
Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-Lys-
Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ
ID NO:67)

3.65

3.73

1.61

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-
Cys)-Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH:
(SEQ ID NO:68)

ND

17.7

1.49

ND

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-GIn-Arg-Arg-Arg-
NH:(SEQ ID NO:69)

6.3

70.0

1.66

38.2

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH2
(SEQ ID NO:69)

12.1

30.3

1.81

70.0

Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID
NO:269)

33.6

140

12.2

66.9

Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-NH2 (SEQ ID
NO:269)

269

105

592

104

Ac-c Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-
Cys)-Pro-Pro-Lys-Asp-NH:(SEQ ID
NO:269)

690

70.7

4.56

177

Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-
Doc-Doc-Tyr-Gly-Arg-Lys-Lys-Arg-Arg-
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:70)

3.23

8.97

4.61

2.86

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Arg-Arg-Arg-
Arg-Arg-Gln-Arg-Arg-Arg-NH:(SEQ ID
NO:72)

52.0

170

6.14

328
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- 2- Nal - Al a-

Cys)-Pro-Pro-Lys-Asp f

-Al a- Arg- Arg- Lys

wWoe@IM6y1ad n- Arg- Arg- Arg-NHz (SEQ | D 88. 2 10. 6PAIUZ2088/¢12490
I\I088) Ac-c(Cys-d u-Hi s-D 2- I\IaI-Arg 2- Nal - Al a-

byS) Pro- l-'ro |_ys ASpT A 3T ‘ér\%ff 0 Kb Coo
Ac- c(Cys-G u-His- Dz-l\lal-ArgJ-Jxlé‘LA a-R R R
Ady(Sys-RloRs-0-2-Nal-Agp-Bal Allea GI -Arg-Arg- 45.4 12.7 12.7
c siiéro PySE Y- AsABoAlIE Cly A g -Arg-NHz| (SEQ | b NO 91
Q’%Gﬁ Uy Pﬁ‘ Qi MLAF&(% D- [\'&I6_A a_lO? 32.0 1400
Pro- -Arg-Lys- 309|22.8 1.1
ID I\tn Ar o I\Lﬂdn Ar-e—AF-6—D6t NHZ-ISEQI}NOZOZ
A‘%t\%(-CNF GleEyD-BNY-ArgR Blbhe- v g- Trp]  Oys)
CyfsBPA-BeoFlyys-Shp-faklg-Tar s larAygAr g- Arg- 7. %% 0{5 R.848 gg
ArgOREE-Afd-ArAGinANrg-Ag-ANHHSEQ | D NOj 139) '
S@Q-Ig(l\wSzl u- Hi s- D- 2- Nal - Ar g- 2- Nal - Al a-
) A TYyT-Gy-Afg- 29.7 25.6 7.37
é’s %{_‘Qﬁgﬁgﬁlﬁgga l9Arg Ar g- Ar §j- NHz (:EEQ | D
- Nalg7Ar g1 Tr4B9Al §- 46.5 582
Ly :gc%m‘é -pE8 Agaf(rgxkﬂléz Tyl -Ay-Afg- 15.2 14.6 4.52
(S%IENCDVQ) Lys-Arg-@ n-Arg-Arg{Arg-Arg-NHz ($EQ I D
8)Gladid DIONAQG: QG]QJéllAlaPC' [/ US2008/ 012490 EC50(Kb
__ hMC4- |hMC5- R R R R
C’@P Pmi‘ m‘ ‘%% “ pldd | 4 116 8.93 819
) Fﬁg‘rﬁ aTyr-GIy-Alg-
|YQ (?l n- Arn Arn Arg' Arg-Atg-NHz 6.7 9 38 11. 7 46, 2
Ac—c(Cys—Glu-His-D-2-Nal—Arg-l-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f3-Ala-Arg-Arg-Arg-
Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID 360 46.5 114 261
NO:80)
Ac-c¢(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Arg-
Arg-Arg-Arg-GIn-Arg-Arg-Arg-NHz (SEQ 230 71 159 | > 10000
ID NO:81)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Arg-Asp-fi-Ala-Arg-Arg-Arg-
Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID 397 309 6.66 201
NO:82)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Arg-
Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID 352 229 126 199
NO:82)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Arg-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH2 (SEQ 291 136 134 204
ID NO:81)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-
Cys)-Pro-Pro-Arg-Asp-f-Ala-Arg-Arg-Arg-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH2 (SEQ 861 417 194 2360
ID NO:83)
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(SEQ ID NO 76) Ac-c(Cys-G u-Hi s-D-2-Nal - Arg-Trp- Al a-
Cys)-Pro-Pro-Lys-Asp f3-Ala-Tyr-Ay-Arg 7.9 41.7 10.9
W®@2004/0614y5- G n- Lys- Ar g- Ar g- Ar g- Ar g- Ar g- NH2 ( SBEZT/DS2008/012490

NO 77) Ac-c(Cys-d u-Hi s-D 2- Nal -Arg-Trp-AI a-

Cyb)-Pru Pro- Lys Asp f -/-\|a-|y|- = ﬁb b EC=

LVs- LYs- Arg G- A 16 9236/ 012| -

Ac-c(Cys-Q u-His- D2 Nal - Arg-rpRalal KR R R
Ac(Sys-BlwHs-D-1-)&d-Asp-BaBAM-a- Tyr- G y- Arg 16. 4 20.8 V.31
CyRfPro-PleYArd KSp ML Atafl - AF A -Arg-NH2 (BEQ 1D

)'4 &é_%%ﬁggﬁﬁ%@i &P—% \|a|337&rg TTZB‘ZN h- 21.2 > 10000

Tyr-Gy- Arg-
IVc- LYs Arn Arn Ar a- Ara A'g NHz12 013+ 7 9. 38

Acanzs-GetsE@y Pr2-Nel-gap-Bal-Ala-~
CyAePo(-ByosLy@- s A 1BD-A-gMarlg- Argg - Tr | a
AT REOCRI-Brg s ASR-NB: (SEQ TYT %é% nr 7. 5| 1292 7| §490%
ID%%3 Lys Lys Arg Arg Arg Arg n NH2(SEQ I D

\ \|a|-/-\rgi-|‘\iai--\ia-
‘C‘C gys @%Eﬁ;{ﬁl K}F Fgablgﬁki& r-Qy-Arg- 43]3 215 b.87

yEbBE Ty 8- ' Ar7g4Ar - N ( BEQ8lD | > 10000
Arg@rgiﬁﬁln Arg- é(fgzy’srgeﬂdz(ﬂﬁ@ B 2- Nal - Ar g{ Bal - Al a-
N@ﬁS)) Pro-Pro-Lys-Asp f-Ala-Tyf-Ay-Arg- 37.9 112 41.1

@Zs f”ﬂ‘*’ﬁz”wﬁ"‘t%g I@lngrlﬁf g er g- % - ggo( §(E§OI [E)O'O
= ed . Tabl e = 5

E oPro B AR AU AT L RGRry- THOLS 108 EE50 FED E0 oo

Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID
NO:89)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Lys-
Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ ID 88.2 106 174 >14
NO:88)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH: >8.7 393 103 460
(SEQ ID NO:90)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ o4 127 127 162
ID NO:91)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-GIn-Arg-Arg-Arg-NH: (SEQ 309 228 171 >70
ID NO:92)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)-f-Ala-Tyr-Gly-Arg-Arg-Arg-Arg-Arg- 7.86 10.5 0.843 4900
GIn-Arg-Arg-Arg-NH2 (SEQ ID NO:139)
Ac-c¢(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-

. . . 2.
Lys-Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: 297 26 737 829
(SEQID NO:71)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-BAla-Tyr-Gly-Arg-
2 . . 6.

Lys-Lys-Arg-Gln-Arg-Arg-Arg-Arg-NH: 5 146 452 368
(SEQ ID NO:75)
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Compound hMC1- hMC3- hMC4- hMC5- R R R R
Ac-N e-c(Cys-D-Ala-Hi s-D Phe-Arg-Trp
w@y®pA¢Bor) 2- Tyr- A y- Arg- Lys-Lys-Arg- 4. 70 4. 5BCOUSRMS8/012490

147 Arg-GI n-Arg-Arg-Arg-NH2 (SEQ I D NO 136) - 123 WO
20097 UbJ.4J.J. |-'u/ US20087/ 0124907 ¢ K Kb ECe
Ac- N e- c( -Hi s- D Phe- Ar -C%”p E ‘
f3-A a- Tyr -Lys-Lys-Ar g-k&l { 5%% ¥ 73MCp| hMCS-
2890 Ar - Ar Ar A - EQ I B NO 13R) R R
AALCK-Slae-Hy-B-DNal-ArgiTsplalihe- Ar g- Tr p Cys)
d n- 481 7. B2 0. 964
Cybky-AtAPLI- uysAAgp Arpgamy@dwxr@f % a0 9 162
Lng%QClﬁ %{QEAA
s D- Phe- Arg-Trp Q/s)
)n I\rn Ar o Ar oy I\rnfj-\l I\rn 7 1!: \1 J7 125
Acré%s GAh'- lﬁP-iN%i\(fsﬂgj’lﬂaNo 138) Ta hl e 10C| Conpouhd
CyBEBw-Riv-Kys- £656-Alafligt-Glrieg- R
LyAGIA{QyAGH ArgHh Bz Bro-ANgINHY g- 2 VG TITHE D MBS 2
(5%@5(&/@)77 ro-Pro-Lys-Asp-NH2 { SEQ | D} NO 270
- g- -Nal=Ab-_ 7707221 452
C §% t? flbﬁal %T Alé\r H2| (SEQ I P NG 270)
yA}: ﬁsﬁ’-'ﬁqéé‘ prior ‘Aﬂg - Nalo- Al a-3629 22./461216| 7 58.9
LYﬂys- s’;tgpfxtg ﬁrgyﬂ_hyrs‘\rsé\bfif 3- Al a- Tyr{ @ y- Ar g-
(SEQIPINGQ78Y g- Arg- A n- Arg- Arg- Ar g- NH2 ( SEQ | D] NG 95)
Ay%oAQC §%§-‘I—ﬁk - NG -Br g-ThBI A1AT 9- N Nal - A a 102]26.3 1.6
Cyéfkro- A -ﬁ-ﬁﬂa-%'@ﬁ? g a- Tyr y- Ar g-
Lys ys'%r%-.b)r, ggAf%rg &ln Arg '%rg N Al g- 12 | SEQSI DI N&-J6) | 44.2
(SEQ ID NO:85)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Tyr-Gly-Arg-
GIn-Lys-Lys-Arg-Arg-Arg-Arg-Arg-NH: 120 137 938 >4.2
(SEQ ID NO:86)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-f-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Arg-Arg-Arg-Gln- 7> 122 7.61 >17
NH:(SEQ ID NO:87)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-
Cys)-Pro-Pro-Lys-Asp-f5-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH: 43.3 215 >87 1286
(SEQ ID NO:71)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-GIn-Arg-Arg-Arg-NH: 379 112 411 1798
(SEQ ID NO:71)
ND = not determined
Table 10B
EC50 EC50 EC50 EC50
Compound hMC1- | hMC3- | hMC4- | hMC5-
R R R R
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)-(Doc)2-Tyr-Gly-Arg-Lys-Lys-Arg-
4. . . 147
Arg-GlIn-Arg-Arg-Arg-NH2 (SEQ ID 70 46 0634
NO:136)
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Ac-c(Cys-@u-H s-D-2-Nal -Arg-1-Nal -Ala- 26.6 101 9. 34
351 Cys)-Pro-Pro-Lys-Asp f3-Ala-@y-Arg-Arg

wWo M6 g1 Ar g- G n- Arg- Arg- Arg- NH2 ( SEQ

I D NO 97QT/US2008/012490

Ac-c(Cys-G u-His-D-2-Nal -Arg-1-Nal -Ala- 45.5 181 6.35

r T s-Aa-4d Arg-Ly$-
AcRIR-c é sc'-kr-K{a- g-l%;lih% g&ﬂ NP Qy | I9g y92)
CY"&(‘ yrEAPLIEY bR 275 7 9“?2 5. 8970
ArgeArp-Agy Ave PR (EEQIPNOAZD P LAl 2 Ay ys- At g
ACANga—d(\Cgs o AlaA]‘Igs-IDcrI@‘reAﬂug-N}pIZ (BEQ ID 'NO 99)
CyA Jﬂl@@yﬂr gSA RS- Ardlalrg A16- - DaBt Al a-7.334. ¥ 0564 8. 6610
%SEQHWM%ASP 1hAa Tyt dy-Alg
—NHZ(SEQ 1D NO 10t —=
Ac?ﬁff %?o%bﬂé‘%qufeg%%/ﬁ@oos? 012490 Conpbund. ECho
VS RIRB/R | 125 1570
ArAOARgfmis(S(EQJID-ﬂ\@ [5'82 Nal - Ar Q- Bal -Alat 19.1 106 4.59
TaBRAOCCYS) - Pro- Pro- Lys- Asp- f3-Al a-Arg-Lys-Arg
Arg- Arg-Gn-Arg-Arg-Arg-NH2 (SEQ 1D NO-105
Ac- c( C,ys Gamppund> 2- Nal - Ar g- BalECA a] 18bg B7.Kbg. 53 ECs
158 Cys)-Pro-Pro-Lys-Asp f-Al &aM¢1- GhMEBg| hMC4- | hMC5-
Arg LysArgArgGInArgArgAlg R\NH2( SE@ | D[ NORLOO R
- bal aj Z DL. Y. 40
@glfs f"l\% TA*r 1- A Allgﬁ'Ty aértg A g_NrD ND
SN’ R YAW‘@S Af g- NH2™ { SEQ | D| NO 101
I-Aro- al-Alai 33.8 93.6 4.42
A(BQC&S-CIII}%-)B-IET Z)-I\]%ﬂ-@rrg%Né\lslplbf-- Al d77C1 y1 ArZAAr g 4.52 869
Cys)-Pro-Pro-Lys-Asp-NH: (SEQ ID
NO:270)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 29 22.6 16.7 173
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHz
(SEQ ID NO:95)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 102 26.3 14.6 261
Cys)-Pro-Pro-Lys-Asp-f5-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH:
(SEQID NO:96)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 26.6 101 9.34 351
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ
ID NO:97)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala- 45.5 181 6.35 149
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHz(SEQ
ID NO:92)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala- 23.7 9.22 5.87 39.7
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Lys-Arg-
Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ ID
NO:99)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala- 34.7 15.0 8.68 28.2
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH:
(SEQ ID NO:101)
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Lys- Arg- Arg-d n- Arg- Arg- Arg- NH2 ( SEQ

Ac-c(Cys-Ad u-Hi s-D 2-Nal - Arg-Bal - Al a-

I D NO

102)

232 68.8 10.0

WQB®9/04s) - Pr o- Pro- Lys- Asp f 3- Al a- Arg- Arg- Lys PCT/US2008/012490
Arg Arg A n- Arg Arg Arg NH2(SEQID NO 104)

Ac=—c(Cys= Hs-pPp2-Nat=Arg=-Bal=A= M\AAS.Aﬁm\
194\&8)% deys Asp oAl aEG% - hr ofPys| Kb LJEC“
Ar g- Ar g- Ar g- G n- Ar g- Ar g- Ar g- N-IZ‘“(‘@SEQ h%ﬂ)cﬁlo Fe4¢4np RMCS-
not deternmined Table 10D Conpould EC50REC50 E®0 ECSR
ANCs-GMMERs- UQMEIH ArMBat-AR-R Rl R19.1 106 4.59 100
Cyi Pr]g pgt ég‘laﬁfﬂl (@é‘%&e MAg- Ter- i 66A4. 70GI 0. 4&22
r rg-Lys$-Arg-Arg dn-Ar
W \r g-Trp{—7 57 418 0600
Actc(Gys- isf32-NajrArgrBatAja-Ar g; |_y1§-8Ar( A Al g 8@ - fpr 158
CysAPro—Rro LN-IASIQ BEQa{ Ty r XKDy 144 2)
ﬁl hDAA\%;@crgll SrgD- Phe- Arg-Trpy 2.36 2.74 0. 260
%5{\)1010 a-dy-Arg-Arg-Lys-Arg-fArg G njAr -Ar|-Ar
ACA%?ELKE g‘é ? 35%{2‘ ﬁBé‘l B%he- Ar d1 P pl 271 3. 29%%0. 298>
CysgBro-Byash.y§ 3spilet ey WyrAely-Args - Arg- ArgiArg G n-Ar - Al
Lys#krg- AR At SED- HEgN@gM)NH: 125 WO 2009/ 061411
(SIRQ:TDWQOB)/ 012490 Corrpound EC50 EC50 EC50 EC50 hMC1-
s-di&%s—d?t@.ﬂ %aBAﬁ%a A B8 | pae | a2 | 895
CyAg mggﬁﬁk g 5\rg-ArS-GlnAr -Ar - AY
mrg_ z(S
H)hK)lO
Ac-c(Cys- Glu His-D-2-Nal-Arg-Bal-Ala- 232 68.8 10.0 250
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Arg-Arg-Lys-
Arg-Arg-GIn-Arg-Arg-Arg-NH:(SEQ ID
NO:104)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala- 32.2 98.3 523 194
Cys)-Pro-Pro-Lys-Asp-fi-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH: (SEQ
ID NO:103)
ND = not determined
Table 10D
Compound EC50 EC50 EC50 EC50
hMC1- | hMC3- | hMC4- | hMC5-
R R R R
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 5.66 4.70 0.422 1551
Cys)-f-Ala-Tyr-Gly-Arg-Arg-Lys-Arg-Arg-
GIn-Arg-Arg-Arg-NH:(SEQ ID NO:141)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp- 7.57 4.18 0.600 1792
Cys)-f-Ala-Tyr-Gly-Arg-Lys-Arg-Arg-Arg-
Gln-Arg-Arg-Arg-NH: (SEQ ID NO:142)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 2.36 2.74 0.260 500
Cys)-f-Ala-Gly-Arg-Arg-Lys-Arg-Arg-
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:141)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 2.81 3.29 0.298 566
Cys)-f-Ala-Gly-Arg-Lys-Arg-Arg-Arg-
GIn-Arg-Arg-Arg-NH: (SEQ ID NO:142)
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Ac-N e-c(Cys-D- Al a-Hi s-D-Phe-Arg-Trp- 2.06 1.61 0.394
199 Cys)13-Ala-Arg-Lys-Arg-Arg-Arg-@n Ar -Ar -Ar

WO MNH2/06ISEQ | D NO 144) TABLE 11

I ntracel | ul arP@yTvHi008/012490

AWP (cAWP) Levels for Fornula (1) Exanples Table 11A
Formota () nds ECSo ECy0 0 ' n

vor s CoBeR T n(C(O- (b EE?N@F %w %I&é%e ~EC50
218 5.42 - A LTt -C s]-NH2 (5EMtE 4-'| hMC5-
c[ Hydant oi n(C(Q) - (A u-D- Al a)) HisRDDhe-R- p2. R3 62 R
AAINIe F(CystD s laHa D BEQArHTNS. 2 6)1.86 139 | 0.367 165
CohpiAnnA R AL -Ar A.i—gQEM\La)) Hi s-D-Phe- - 89.2 4.94 -
é‘g- il GMACNBAp NO2T0) | |

It cl) TN S LF Ie-__907] 7 P4

ANy ”"ﬁ%diﬁ‘e-%&- TN (D | b nh e S0a | 199
fo)b%yﬁbmfsm-hrw ArgdHereIRr a) ) 1 Hi s-D- |56.6 88.6 4.50
A300g-/RgeNHr (SEQID N} 4MH2 (SED | D NOJ 273) -

TAHUyHdaTh @b IG(EDCychs BMP AAMIDPY HivetslBor Fordulad (I Ex@mples

Phe-Ar -Tr -Da |-NH2 2 (SEQ ID NO 273) TABLE 11B
_Qgr_ml a (VI ) Conpounds ECso ECso ECso ECso hMC1 hMC3
RMCA—RIMES uoultkull\\./\O) (NI': G”)) C(C'S Og-H-s
54. 3 E%“?lﬂ(‘i)ﬁomﬁ?}m D- Phe AECHT |- SMQ - NHECESEQ [ES™
NO 278) Hydant oi n(C(O) - (d y- d yhMCE( O/_MG3u] HhMC41 | >4hMC5
[y &nt&in@Y(D)X¥THHDOAla))-RizeDMhe- Tr --C s) - NHB ( SEG.42D
Ar%l@@?@})s] Nﬁyzc@ggqbrm@(ﬂ) (AGC- Nle))-c(Cys-D-pN a- - 4. 89
o o A .'. 1 NFZ (bl—Q jzlgl, ND ) -
Q/ s-D-p 2.5671. 47 -
Arg _ ')94\
c[ﬂybpamlo(ﬂ@(( - /s-D Al &- 39-2’4. 61 P77 - -
Argi BrpDNHy GEUID I@@@76NH2 (S_Q | D
c[Hydantoin(C(O)-(Glu-D-Ala))-His-D-Phe- 56.7 18.2 0.182 >10000
Arg-Trp-Dap]-NH2 (SEQ ID NO:276)
c[Hydantoin(C(O)-(Asp-D-Ala))-His-D- 56.6 88.6 4.50 9300
Phe-Arg-Trp-Orn]-NH: (SEQ ID NO:273)
c[Hydantoin(C(O)-(Asp-D-Ala))-His-D- - 49.3 2.12 -
Phe-Arg-Trp-Dap]-NH2 (SEQ ID NO:273)
TABLE 11B -
Formula (VI) Compounds ECso ECso ECso ECso
hMC1 | hMC3 | hMC4 | hMC5
Hydantoin(C(O)-(Nle-Gly))-c(Cys-Glu-His- 54.3 12.2 0.177 | >10000
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:278)
Hydantoin(C(O)-(Gly-Gly))-c(Cys-Glu-His- 124 8.05 0.214 | >10000
D-Phe-Arg-Trp-Cys)-NH:z (SEQ ID NO:278)
Hydantoin(C(O)-(A6c-Nle))-c¢(Cys-D-Ala- - 4.89 1.80 -
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:284)
Hydantoin(C(O)-(D-Ala-Nle))-c(Cys-D-Ala- - 2.56 147 -
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:284)
Hydantoin(C(O)-(Val-Nle))-c(Cys-D-Ala- - 4.61 0.977 -
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:284)
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NO: 284)

126 WD 2009/ 061411 PCT/ US2008/ 012490

Formula (VI) Conpounds ECso ECso ECso EC50 hMC1 hMC3
whkB4/0eM6 Hydant oi n(C( O - (Leu- N e)) - ¢c( Cys- D BEHUS2008/012490

9.68 1.83 - Hi s-D Phe- Arg Trp Q/s) NH2 (SEQ I D NG 284)
Hydar UIII Ne c(Eys S D7 9T~
o B }chr‘s p@}‘; o ESV K | NS%E)S EC% °| ” ECx
Hydant oi n(nn\ (Gy-GAy))-c(CydMCA h.hM IME4g] FMC5
Hyzlontoit{C(O DR ) TypDajl) - NH2 (-SEQ] | B.480. p79)83 -
Hispdping-ar g (e-Oy sk NHe (SEQ Y- ¢ ( Cys-D-Al - 17.0|21.5 0} 584
N(§§§4) Hi s- D- Phe- Ar g- Tr p- Pen) NH2 (SEQ | D NO p80)
m CIOys- - AT AR 28,99 0] 495
Hy%ugl"‘:@(& %1 g@%xj en(- ko SED 57N 280) i
6F$1Zr ‘§ -c(O/s-DAI 5~ 17.6|2. 23 0| 241
H2 (SEQ 1D NQ P79)
Hyldyidmmh((ﬁ(@][ @IQ)G](}/D-OQCQS-G-&DEI) c( Oyg2D- Al 2-464. 700.23@2| 201
H19D31319e3 T&ﬂ ICysINPRESEQADTT p- £ys) - NHE (SEQ | D NO: 279)
nt0| n( O) (DArg Gly)) c QIS-GI J- 18.0{17.1 0} 160
411. SEQ 1D
E%?@@{r@i”é;@(géc Eéréz SO0 [ 213 5| 1858 of 1757
Hl? nphe-Arg: -NH2 (SEQ I D NO| 287)
NO®8Ant oi n(C(O - (Arg-Gy))- c(O s-Qu-Hs- 883 7.86
HylaB i HOL(GlyE hec(@ys-DIAla- C §) -4bi2 ( SO0 D] Na4@58) 8300
HisyaRd. m%([gg Ben) Rl (FEQID- c(Cys-A u-His- 9.97 3.63
NQO:2
Hydantoin(C(O)-(Ala-Gly))-c(Cys-D-Ala- 17.6 2.23 0.241 516
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:279)
Hydantoin(C(O)-(D-Ala-Gly))-c(Cys-D-Ala- 4.70 222 0.309 355
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:279)
Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-Glu- 18.0 17.1 0.160 2710
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:278)
Hydantoin(C(O)-(Gly-D-Arg))-c¢(Cys-Glu- 129 10.3 0.125 7440
His-D-Phe-Arg-Trp-Cys)-NH2 (SEQ ID
NO:287)
Hydantoin(C(O)-(Arg-Gly))-c(Cys-Glu-His- 8.83 7.86 0.0979 4010
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:278)
Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His- 9.97 3.63 0.0687 335
D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:285)
Hydantoin(C(O)-(Arg-Gly))-c(Cys-D-Ala- 8.81 18.2 0.503 3560
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:279)
Hydantoin(C(O)-(D-Arg-Gly))-c(Cys-D- 11.5 23.2 0.513 3950
Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:279)
Hydantoin(C(O)-(Gly-D-Arg))-c(Cys-D- 7.53 11.6 0.435 9840
Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:288)
Hydantoin(C(O)-(Gly-Arg))-¢(Cys-D-Ala- 8.85 517 0.599 3610
His-D-Phe-Arg-Trp-Cys)-NHz (SEQ ID
NO:286)
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D- Phe- Ar -Tr

-C s)-NH2 (SEQ I D NO 285)

Hydantoin(C(O-(Arg-dy))-c(Cys-D Al a-
WQ@2@9/06Hit5- D- Phe- Ar g- Tr p- Cys) - NH2 ( SEQ | D NO 2/F@1/US2008/012490
Hydant0| n(C(O) (DArg Gly)) c(Q/s D 11.5 23. 2 0.513

8.81 18.2 0.503

3950

(

DN

27

Pre- —Trp-Cys 1 D)
darfeEn HI&PO Bon, c %%3 . & 45 EC®
glgmo Al a ﬁ(@; Pha. Ar g- %33, QO fMQ@_ (3| b WA gR\hMCS
Hyldpd toin 6 @F- 0@ Glyd-§(Chrs-8) hee (O s 9B6AI h- 18.185| 5212 0| 5993
HiSOLD NaHAs e PrPI@ys ANH: 18PQ@Ps) - NH2 ( SEQ | D NO| 286) - | 127
NO¥33009/ 061411 PCT/ US2008/ 0124190 Foymula (V1)
MVCT VA IVCS

Hydantoin(C(O -(Arg-dy))-c(Cys-D-Ala- 96.6 13.1 21.2
TABYE 11 s- D- 2- Nal - Arg- Trp-Cys) - NH2 (SEQ | D NO 282)
nds ECha ECso EC -: 0

—TABLE 11C Formula (V1) Compo

ECs 0 FoitMua (WMIEG omcaniCS ECso ECso ECso ECso
C[ Hydant oi n(C(O) - (A b-Cys) ) - PMI\%CEH 5-1IMC3 6. 1. AMCS5
L 29
Ph @S@ C(Z%_mﬁyﬁ A)%K@@Ef Al a- Hi s2 §28 5 99%% b1a”
£ rgr D NO-—296)
c[féxww@n(%mx(@lcﬁiyx)wcﬁ'eﬁlf) Dl Al a- Hi §- B77- 4. 9219, 428 -
Phe- RigelrprCysINHGSER INHEO88D | D NO 290)
c[w d’&fﬁ@ﬂ(@(@)«ﬁ@yﬁ)b@A@H)s)BD Ala-H $-R72 8.61424.B5 -
D Mhep: Ol NSEEND (80 D MO 200) |~ |
an -—HI$- =% . =
TP mZ N %’égo% W0 200) | B51 [T
| PheiAsgrbipr sVl u-His-p 14 5(21 8 0/576
C[HyBmtoiROMA6FLysXEDs AldNHE-DSEQ 1D ND: 596) 1.72 -
Phe-Arg-Trp-Cys]-NH: (SEQ ID NO:290)
c[Hydantoin(C(O)-(Gly-Cys))-Glu-His-D- 14.5 21.8 0.576 1780
Phe-Arg-Trp-Cys]-NH: (SEQ ID NO:291)
TABLE 12-cAMP Bioassay Data for Selected Compounds
Compound ECso ECso ECso ECso
hMC1- hMC3- hMC4- hMC5-
R R R R
Ac-Tyr-Arg-c(Cys-D-Ala-His-D- 6.42 2.39 0.194 1540
Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:292)
-Ac-2-Nal-Arg-c(Cys-D-Ala-His-D- 9.66 6.11 0.275 1730
Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:292)
Ac-1-Nal-Arg-c(Cys-D-Ala-His-D- 8.67 4.21 0.363 1320
Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO0:292)
Ac-Trp-Arg-c(Cys-D-Ala-His-D- 5.78 3.95 0.219 2580
Phe-Arg-Trp-Cys)-NH: (SEQ ID
NO:292)

In vivo studies

Compounds of the present invention can be and were tested for an effect

upon insulin resistance and/or body weight according to the following procedures.
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TABLE 12- cAMP Bi oassay Data for Sel ected Conpounds 5
Conmpound ECso ECso EC50 EC50 hMCl- hMC3- hMZ4- hMC5-

WORMIBSRIAC- Tyr- Arg-c(Cys-D- Al a-Hi s-D 6. 42 2. BOI/0S2098/012490
1540 Phe- Arg-Trp-Cys)-NH2 (SEQ I D NO 292)

Acs 2: Nal - - =D A a-H s-D; 9,66 .6 7 .
Onﬁﬁle(ﬁ}&ryglpfﬁ% %@%@%@orgﬁéﬂ P@Cﬁ%’rfﬁ%ml?ar Jt(} tl’QOSg d%sc]fzb%g herein
mayChe ubeH 1d\askag (Ha¥ erfdePbReHd Sntboudds of4hdlintern?d dSstP insulin

he- Ar g- Tr p- s)-_NH2 (SEQ I D NG 292)
resftanke pndfog bod CyeightAl a- Hi s-D- 5. 78 3.95 0.219 2580

Phe- Arg-Trp-Cys)-NH2 (SEQ I D NG 292) In vivo studies

Co SCERPRHEIS RS RHRE IMRIFIACPEH ERERPIRES deRtpdnint dhe in vivo
“’ESjeSt ed faoF1 lor‘)vsgfrg gtw),upon insulin resistance and/ or
SUSETYY REIPG MY °ACcof P ng t o the fol | owi ng procedures.
Tabik38 WO 2009/ 061411 PCT/ US2008/ 012490 One skilled in

the art would know that procedures simlar to those

LigledldTodeed | @ttwittire may be used to assay the effect of

Contpoun@oUnds Al c(dy8-n-AYLPid- DOPHPAR:-THS Y 5)INH, SEQ ID NO:50

R T LA P U o

ompoun
aCRIV&tIng g% teste
vivo 5 stif bhle 13

Li and Code Structure Conpound A Ac-Ar -c(C
s-D-Ala-Hi s-D-Phe-Ar -Tr -C s)-NH2 SEQ I D NG 50
Conmpound B

Hydantoin(C(O) - (Arg-dvy))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
Cys)-NH2 (SEQ ID NO 278) -129 WO 2009/ 061411

PCT/ US2008/ 012490 Acute feedi ng experinents (fasting)
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Mal e Sprague Dawl ey rats (250g) were housed in
i ndi vi dual cages and nmaintained under 12:12 hour
wo p@boedar k conditions. The rats were fasted fRPCT/LS2008/012490
hours prior to the start of the experinment with water
Aaxa}lé\bl e ad .l ieb'hst(l‘jm.nAS time O, the rats 5 were
f teeting LEFEMERREIYY (sc) with sel ected conpounds
at  QeeSsRhedd HawlbP!relsk@s09" Wekd MoUsdH &h Gnd AfWLialeEBes and
provi ded Wl%h food.” I ndi vidual food consunption was
madietafiedathdet 12bbhbdurdight:daridecdnditinnss Tak rats wen¢ &stdddior 18 hours
Data for sel ected conpounds of the invention are

prioepothestart of the gypesimentcritiywiater puaidbigyadhlpian. ndhiime Pothe rats

Mal e, Sprague . Daw ats that ,had been fed either a
weilor RISFTel) SEPTB S REbarth TSR FombsyRs i Ay of 100
nn(cﬁé/kg,' et {VABO0Genities SAUC vk €5 v ikkRAS Wit Fb0d0 WREKRiual food

prior to the start of the experinment were housed in
consuahpticdli alas cagBarahdt aboutt i fadd Gihdars dfterl hjéwioh. Data for

l'ight:dark conditions with both food and water
selggted rerppeunds of|theyinvantionmere reperéediarfigeitdst het i zed and

i mpl ant ed subcut aneously with an osnotic 15 m ni punp

C}\‘gﬂ%fzf‘f‘ﬁﬁﬁﬁé?wlﬂ‘én,qs%). The punps delivered either

Co d 0) .
MRPMB ?}ﬂag{le (gﬁ%(@%’%é tﬁa@ha@%@% 0d efther 30Gbr Ial Jda% (300g;

nnol e/ kg/'da r venicle for 7 days. |ndividual body
Rev¥&ir¢h Dicts) d2450p dr @oigh ifpt diet (400¢ €Regeastr Ridtsdi4by). fo10 weeks
day 7 rats were anesthetized and fit with a

priop ¢ therstart ghthezaxperimentyate kousedin ingdjvidualcages gnd opdntained
t.ol e test s, per f or med ood ,sanpl es were

unger TR ot T GHRR THATS iy HiTh oRed S ALeT FEmlaly ad

. | i.Aat . i- .

ey, TREAS) O B ontl ) QAR 7o on

migagﬁuiga(,éilz&u npattaid; d))0orhespuippe slelieéred WithBel Cawtpoathd A or

, 10, 20 and 40 m nutes | ater. Pl asma | evel s of
CognipsewdeB (4 deogeo gifi B, Q98nerc 3209 hinelerkgiflayner ivekiglei for 7 days.

Al pc re. determ ned by commerci all ai | abl e
Inéeivw@{a?%%fr)ﬁweghmf MRS P\i?rgwreéf‘smm%fﬁaﬁyzs 3A- D,

du | . 1T .

oot Baf 3 RROPER hfshRidl Sad Y (M 2 (L GE 1AL p0BE cannula
Onld4p® afirivagliic@dd fordrasdeetest 4hRQ; pdrRRFRRUCANDIbRISH $AAPRY were

for 12 weeks prior to the start of the experinent
witheirawh anwdwparinized isyringeslat tiaged0 and Ondinmediately afted gre time 0

12: 12 pjo hour |ight;dark conditions with both food and
blapdisappls dhe Eals wesrgnyscisdrwikh siseseiladke) g te indwelling cannula.

st het a I pl_ant subc NgousS|y W a
soISTHACb LA PRDIRSUDSLOHEMFI Y Pl e
PlRfE 169610 &3/d0d 248 YDiaEHBRIC CRGnicHSILImI38) RNARSs @l (AMBES Avere

Compound A at doses of 200, 600 or 1800 nnol e/ kg/ day,
determireddi loyt eorfumercidlydanagabl@kitdaRedidtstdre showin indfiguea8Add and
for 18 hours or overnight. On day 15 an gl ucose
3AtB) erance test was performed by injecting the mce

Glucose tolerance tests

Male, C57BL/6 mice that had been fed either a normal diet (30g; Research
Diets 12450) or a high fat diet (45g; Research Diets 12452) for 12 weeks prior to the
start of the experiment were housed in individual cages and maintained under 12:12
hour light:dark conditions with both food and water available ad libitum. The mice

were anesthetized and implanted subcutaneously with an osmotic mini pump (Alzet,
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with glucose (2g/kg) ip. Blood sanples were taken by
tail stick at 0, 15, 30, 60 and 5 180 m nutes after

W b@Igbudense i njection and bl ood gl ucose | evel POEES2008/012490
msasured usi ng an Accu-Chek gluconeter. Results are

ure 4. ob/Le
uaﬁrms’ s o B LG FEPRROTRE D R fiRch YD Efor 1800
g,ﬁ n?rb% O%Hb daetllp dhpodorRagdy wt@mﬁwér@@ls@emr 18 hours or
I|b| The m ce werefastedfor 18 hours or
ovawéghti ght dantb am glusog! toboserettedtevanmefdrest byas;eitﬁhg the mice
performed. Mce were injected with Conpound A ip_a

WIHbglew@sre @g/kgivin- eBl@@dé@mPieé W%Eﬁak@sbﬁﬁﬁl ahqkl % dH 1@&% |6% and

1o B e hcop? it PR 61 Cheld St B SRE usine
an%cﬁ-@ﬂek?‘lﬁ&%e@ér @es&l% ard Mool u@p%u%)zl mnutes |ater

gl ucose | evel was neasufed using G uconeter
EI i MalXL LefeBaypr rice (B0gt were) grodps hbitisedamairgdiaed urder 12:12

?ure 5. 15 Adm nistration and Use The pepti des of
hOtlh ighidark sendiiopaithebgsh doediand wrterrayaflablmadslibitum. The mice

e II acce tabl salts.
wed Tl ok | B8 ot SE PR ARt Tl B 1R ST pRG Bler B st was
pettbitle® 9RQ KeRGhidSted Svith Coﬁ@%&h& A 1Pt dose BREQ|ifole/kg at -15
citric, malic, ascorbic, 20 succinic, benzoic,
mifRtes and SUBL6G lsahlplb(ﬂ'ai;&lbémb)f aiili gtick OrA tpaER®0 cmascwdbe injected ip

i norganic acids (e.g., hydrochloric acid, sulfuric

w@ngl@cos@rayhgzsmlp@d aReTleS werkitabon Pl icket BS15 0,60 and 90

i8S R e Qe bISE BIUTSF YRS o¥a mepdiistt A, COroaBter, Elte XL
<Ba§§&t@§}eporén$mp'1&ahtsrﬂ%99&l~mn ﬁi%glf{ﬁka salt of a peptide

present invention is nown in the art and
can be acconplished by standard 25 nethods of salt
exchange. Accordingly, the TFA salt of a peptide of
Adrrgispra¢emnd Ysevent i on (the TFA salt results fromthe

[ t f th tide b t
FipL Aea RsPTlE vt HPFAREOTER: 1iog HB0rrBraea] o difsyform of
phgﬂﬂa&%nsagva%&ggblg L0 EBAREREIof Sl sl YA 1Pare ot limited

acetate s i ssolv he peptide in & sma

to,aRBs formed M&Z&g&'@c‘aﬂdSQe%Cladet&q URedSmakRld tited) meﬂmeascorblc
resulting solution is applied to a sem 30 prep HPLC

sucmmgnben@zkur rashansul 808, BB\Jer@ssbfomﬂm mcumaads irfngarid acids
0. 1N mmn m acet at e aque tion fo
(eg, gymﬁg‘w@ﬁd aulbg %%J%«qrd) éplaora%%é ¥ 3 and pelymas acids (e,
9 1 2 2 I
e o IR 0TS HBHeeReoPrcoB s of
po EJHC? ycolc HE®RS) AdtlypRal hdthdBLE ndkidg 1l 4l Bf & SIptdie 0T the
25N acetic acCi d aqueous solution; solution B

preen0 ilRfeNtiac ¢ mellaloavn in almeaaﬂmxtdr cdrebwatmmpl&be&(by standard
The fractions containing the t| de are col] ected

metheds b g#it lexshease- erwﬁ@gby the Ag'A salhof 12 RERSie lothe present
imf/)elfqn ion &hl l"h'eA saﬂ resu ts frdmttﬁg ]!)(Qr?f\{\@ltlglqdofo %eer}])tekﬁlclie Lfasye%lsmg
preparative HPLC, eluting with TFA containing buffer solutions) can be converted
into another salt, such as an acetate salt, by dissolving the peptide in a small amount
of 0.25 N acetic acid aqueous solution. The resulting solution is applied to a semi-
prep HPLC column (Zorbax® 300 SB, C-8). The column is eluted with: (1) 0.1N

ammonium acetate aqueous solution for 0.5 hours; (2) 0.25N acetic acid aqueous
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peptides with nel anocortin receptor (MC-R) agonist or
antagoni st activity is varied and nultitudi nous, thus

W@ b@meriini strati on of the conpounds of this | PUENS10081012490
for purposes of eliciting an agoni st effect can have

sol}g\ggn 3&"G 5 %ou S tﬁJ%dEQ)d ﬂrci 3 ar‘g’dﬁ{qF LZ@B}OE ddgg o% g(ﬁﬁhgn B: cgzer 30

|ngly resen
mifGRBEatRIIRAB Bt nGﬂVmu{?@Hﬂ‘%htA RITE2500 HRtL Sk #d%quasuddblution;
active ingredient, at |east one of the conpounds of
solua@omiB i@ 0(A5N aumssmbmaquImlé/h/aﬁerpmﬂmmfmctaiﬂs;containing
acceptabl e carrier. The dosage of active ingredient in
thetH’@Dt’é’éﬁﬁ%@”teFfSﬁ§n6fIY?Hh‘]ézqeré‘ﬁl’“%‘ﬁ may be varied;

s n ssar at ..t he oyt oftheat
mS?‘ede’ gnet" vy, cont%t %flxneffgm the s {’g}Eﬁ KnQR 2gd BP or% ilslses of
d&! WRA meT%c%ﬁh@%c@ of HRRBnisP 888/ K8MAried
eé}apeutl c effect, 01% tﬁ% rou??\g#qggmp%?stsr ati oﬁll
andmauléitudiheus st iheradofintshetion loé dieresthpoumisgefrisainy estion for
effective dosage for the activities of this invention
PUrROSEH qfh@aq:rgn@g agonist 1¢ffept cgn Zlqﬁyenﬁyekgqrﬁgyeffects and uses as
referabt% 1x104 to 100 ng/ kg/ day which can be
MIMRATEV S Y as a single dose or divided into nultiple
d0S 8% coréfih WethECﬁTQs% WP eRfioh 'i}‘.&udéé\&ﬁﬁlﬁﬁ\CI& §&BPe *ibﬁarmaceuncal
adm ni st er ed by oral, parenteral (e
compbsielomks carth pitising, rﬁsraipﬁd‘tivbdﬂgr&khent nattrlease poelsf die compounds of
subcut aneous injection, or inplant), nasal, vaginal,
formude ) in assetiatinueith arpheopRceaticalyacseptablesarrieni st r at i on
and .can befor | at ed,. W t.h pharnaceutic
o cabe rdE SlAYs Deresiftn: e SoBBETHoRE bl invention may be
vagpcprl‘%g\;e'v@{ Tt 1& %@cé@@é“rg thQUhe amouﬂggf ﬁl\'es‘&ﬁ@é %pedlgrﬁ bk that
osage forns for or adm ni stration inclufe capsul es,
a sugthbletdvsagd fors, is opeuklet. sThanselgitehdbesge depesdictipsottieddesired
dosage forns, the active conpound is adm xed wth at
thqrélagtncoﬁféecﬁ,nemtthphmum@émdmlaiswtlaccepdacm dhe glurpigen of the

such sucr cto arch Su dosage
trep ey Bab e i B04a58 PG TGt TAlIen PLGLT OB ention i in the

digd a [ I
Uy SRRSO Y 60
adﬁﬁ@@reaédeasdgmgleaomlofdeamuﬁ@m lda@dreet s and pills,

the dosage forns may also -132 2009/ 061411

PCT/Tbg200g/cth@d4 96 thsomyentien loarf ﬂ)@ramlginéasg@ﬂd Sy Febl parenteral
and B_IHS an addltlonally be prepared enteric,
(e-godnfrAgYscYlpyuintrapgitogeals dPWﬁV?”&PS o?ralsugﬁ‘ffﬁﬂ‘?%’tsr qggign, or

Ly h C G I
lmg[%%d %P Vgéig\gf: ?&ttél &Jbl%éuﬁ o"ﬁ&g ?ﬁ rgu OUF S4R05: atlon anéi can

ons uspensi ons |X|rs con

bel fBfthtilated GithUShdrinacararany )écébi)@&blé réaltrl'é@s & rovidé t&lo@&ge forms
wat er. Besides such inert diluents, conpositions can

apptapoiatefor eatd radieafadnsnistagén.as wetting agents,
emul sifying and suspendi ng agents, and sweetenin

f 1 avghd rfb’-’%%?d foygns (i ofg! agevisTatiwe ehude Ssulesc Bl pills,
powcc)‘l ! halldmsd g';r%%&f%& ﬁ'\nsuc sofi§ rdgggg%rfgll'ms QHA chtls{/terc%}np%und is admixed
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, or
starch. Such dosage forms can also comprise, as is normal practice, additional
substances other than such inert diluents, e.g., lubricating agents such as magnesium

stearate. In the case of capsules, tablets and pills, the dosage forms may also
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steril e agueous or non-aqueous sol utions, suspensions,

or enmul sions. Exanples of 10 non-aqueous sol vents or
wQoedwobrst are propyl ene glycol, polyethyl ene gb@rUk2008/012490

vegetable oils, such as olive oil and corn oil

L.at in i.nj.ectabl.e _organi t - .

coffpiads PUrefiil ApRhE0 PRI IR &' SidngMAL R REb el wie
en@ﬁ@hoﬁﬁuppreserving, wetting, enulsifying, and

di spersing agents. Preparations may be sterilized by,

f or LaadpHdesagki Farmet ifon orélr @dgtiniatrbdort eéntlade epbamargutically
filter, by 15 incorporating sterilizing agents into .
acqeﬁ@béeoﬁﬁwiﬁl?%ﬁg!utwsri PUSRENHO N FYTHRS, tg% P tqopipdning inert

by heatin h onpgsi tions, Pr at | C a
dlhr%?ltﬁf%&%?’él l?Sr? 8t ]ﬁ‘e&,\go?rrth %‘*Chs?ser i ?ecrar' stg?ﬁ&desc%pn%'olgl%ﬂ i gﬁ%ents’
coMBb&iloRARarP81s8IiRAGHY @djuvAntsSE&IH AL WOBIEY agints @RRUIAHARE and

sterile injectable nmediumimedi ately before use.
suspengog) dgeotssaridsweatating, flavoring andipeefdmimg agendd.i on ar e
preferably 20 suppositories which may contain, in
addifrermationsiagerrduty tpdhis imeanginn dor parentsrad g minigigptiongigclude
coa butter or a su sitor¥ wax., qugositions &&r

C. .
stefile’ agueous or non-aque usp P qu ons, Suspensions, mulsions. amples of
nasa‘ﬂ or SUI’ﬂ | néqua aaom ni str a%r? on are Eﬁ SO prepar edp

noWalylleod! 3BHRRE SXCLELERS Sarke blop(iahen g'l)‘bot,hg;o@'éthylene glycol,
Further, a conpound of this Invéntion can be

vegatablaidlsesumth asnolavesoid aad medh odbgeletimasel orgevpaide brgamic esters
such as those described in the follow ng patents and

sugfa e rrthylaplsriec aSuendosages formg sy plso engaip ghgvants such as

t eaches systai ned rel ease,c ositions, ¢ risi.ng a
PrESERARE: Vi e TN BEpa g CUPRFIng SEohy( PRGOS thay be
stePiliZEP gﬁo tbeas! le,slfﬁttrﬂid?\eq}\fcﬁlg@lasae Wfﬂ?ﬁsﬂ&diﬁiﬂ% filter, by

conprising a bioactive agent ina gelable form U. S.
indsap@ating\o stebiliBidg, 2kntsedntvestheol pmgrositionsistiai niethdiating  the

rel ease conpositions conprising a 30 bioactive agent
compgsisipng o 9anby Uhentingatthat cogppodtionss, gdzeparalionss can also be

e H edgon) B 3565 of sl sol SABPOSRGRT Sk s b sigpbigd in

stef et B sEME bR &kfil jegﬁﬁletrﬁéﬁnm%n&iiatte efore use.
Toregoi ng patents and applications are incdrporated

her eldmpusiticdiser onC &ectall 3dr WOagioQD/ B@hdlidtration are preferably
PCT/ US2008/ 012490 What is clainmed is: 1. A nethod of
suppesaforing wihirhumnay cordging inaartshitiom taathe aiofiee subistange epcipients such

thereof, conprisin eri pheral adm ni stration of an

as gpgoa FWEO%%EHH¥B$%VQBW%Ianocortin receptor 4 agoni st
E ¢ “eaid i Ui . ; i . suhi . _
oo HHERLLTE T MR ST AR AT e Gl

stanldarEexcipisatb Welldnanedarthe str ecept or 4 agoni st usef ul
to treat insulin resistance is selected fromthe group
condiusthiengp odmpound of this invention can be administered in a sustained

rel?%ell\'loerr_\]g:ésﬁisoe\_ ls_|1i1c?1_ e?s- I?l?oes_e e%ér-irge%f g{ ﬁlleafo o%v)iﬁgl;\' I_p|>2.a;ten%sE gncli %atent
applications. U.S. Patent No. 5,672,659 teaches sustained release compositions
comprising a bioactive agent and a polyester. U.S. Patent No. 5,595,760 teaches
sustained release compositions comprising a bioactive agent in a gelable form. U.S.

Patent No. 5,821,221 teaches polymeric sustained release compositions comprising a

bioactive agent and chitosan. U.S. Patent No. 5,916,883 teaches sustained release
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10 Ac- N e-c(Asp-Hi s-D Phe- Arg- Tr p- A6c- Lys)-NH2; SEQ I D

NO. 1 Ac-N e-c(Cys-Hi s-D Phe- Arg- Tr p- Ahx- Cys) - NH2; SEQ
WO DB 211 PCT/US2008/012490

D- Phe-c(Cys- Hi s- D- Phe- Arg- Tr p- Al a- D- Cys) - Thr - NH2; SEQ

I D . 3 D Phe- .5- Hi s- D- Phe- -T . .
corpgg%fl)%r_lbgca}gsl_s?g r(a%?_&stlv%ééepggﬁk%gcloé&mn. The teachings of the
forlp'%glﬁgpg(e%ssaﬂﬂ SppRciliG AR IinkbRrorRba hBreiy By refbfentd2; SEQ

Ac- Nl e-c(Cys- Hi s- D Phe- Arg- Tr p- Apn- Cys) - NH2; SEQ I D

NO. 2 Ac-N e-c(Asp-Hi s-D Phe- Arg- Tr p- Apn- Lys) - NH2; SEQ
ID NO 4 Ac-A6¢-c(Asp-Hi s-D Phe-Arg-Trp- Gaba- Lys) - NH2;
SEQ I D NGO 5

Ac- D- 2- Nal - c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ
ID NO 6 Ac-Cha-c(Asp-Hi s-D Phe-Arg- Tr p- Gaba- Lys) - NH2;
SEQ I D NO 6 20

Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D
NO 6 Ac-N e-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-Cys) - NH2;
SEQID NGO 7 Ac-Ne-c(Cys

f3- Al a- Hi s- D- Phe- Arg- Trp-Cys)-NH2; SEQ ID NO 7

Ac- Nl e-c(Cys- Gaba- Hi s- D Phe- Arg-Trp-Cys)-NH2; SEQ ID
NO 7 Ac-N e-c(Cys-Ai b-Hi s-D Phe- Arg-Trp-Cys)-NH2; SEQ
ID NO 7 25

Ac- Nl e-c(Cys-A y-His-D Phe- Arg-Trp-Cys)-NH2; SEQ ID

NO 7 Ac-N e-c(D Cys-Al a-Hi s- D Phe- Arg- Tr p- Cys) - NH2;
SEQ I D NO 8

Ac-N e-c(D Cys-D Al a-Hi s- D- Phe- Arg- Trp- Cys) - NH2; SEQ
ID NO8 Ac-Ne-c(D Cys

f-A a-H s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D NO 8

Ac- Nl e-c(D- Cys- Gaba- Hi s- D- Phe- Arg-Trp-Cys)-NH2; SEQ I D
NGO 8 30 Ac-N e-c(D Cys-Ai b-Hi s-D Phe- Arg- Tr p- Cys) - NH2;
SEQ I D NO 8

Ac- N e-c(D- Cys-d y-Hi s-D Phe- Arg- Tr p- Cys) - NH2; SEQ I D
NO 8 -135 WD 2009/061411 PCT/ US2008/ 012490

Ac- N e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- D- Cys) - NH2; SEQ
ID NO9 Ac-N e-c(Cys

f-A a-H s-D Phe-Arg-Trp-D-Cys)-NH2; SEQ ID NO 9

Ac- Nl e-c(Cys- Gaba- H s-D- Phe-Arg-Trp-D-Cys)-NH2; SEQ ID
NGO 9 Ac-N e-c(Cys-Ai b-Hi s-D Phe-Arg-Trp-D Cys) - NH2;
SEQID NO 9 5

Ac-N e-c(Cys-G3 y-Hi s-DPhe-Arg-Trp-D-Cys)-NH2; SEQ I D
NO 9 Ac-N e-c(D Cys-Al a-Hi s-D Phe-Arg-Trp-D Cys) - NH2;
SEQ I D NG 10

Ac- Nl e-c(D- Cys-D Al a- Hi s- D- Phe- Arg- Tr p- D- Cys) - NH2; SEQ
ID NO 10 Ac-Ne-c(D Cys

f3- Al a- Hi s- D- Phe- Arg- Tr p- D- Cys) - NH2; SEQ I D NO 10

Ac- Nl e-c(D Cys- Gaba- H s- D Phe- Arg- Tr p- D- Cys) - NH2; SEQ

I D NO 10 10

Ac- Nl e-c(D- Cys- Ai b- Hi s-D- Phe- Arg- Tr p- D- Cys) - NH2; SEQ

I D NO 10

Ac- QG c-c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ I D
NO 11
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Ac- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D

NGO 11 Ac-hCha-c(Asp-Hi s-D Phe- Arg- Tr p- Gaba- Lys) - NH2;
WEEQINR4NO 11 PCT/US2008/012490

Ac- D- Cha- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D

W%c(?lﬁ\l?’%mie?&gp Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)-NH2; SEQ I D
NO 11 Ac- hPro-c(Asp- H s- D Phe- Arg- Tr p- Gaba- Lys) - NH2;
SEQ ID NO 11
1. A(tmﬁ_thmd of Aeptitg &sDliPhesiftpgeeTinpa @d:bacil_lys\)eedidmereGE@mDrlsmg

NG, 11 Ac Phe- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba: L sg
pegEb?rp dygpgnisfration of an effective amount of a me anocortin rec ptor 4 agonist

ﬁ%t% Fc)glgls&lgxﬁseglsunée 91- ﬁrﬂf Sﬁ]&t H Ree%athgreloxs) NH2 SEQ ID

Ac- D- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D
NO 11
2. ﬁffbuhaﬁnosilacwdmg( tasqhain &-Whétiedn Anig MejanGadrtin lryeptdiRagonist

I D I\IO
u%l H(SAEB rﬁlga@epﬁ@elw@ from. the BERUROPSIRAPE °8EQ | D
AR B A TR BRI ERIRNEE) - v s

AchEMeN@A;ﬁ»Hls D Phe_ -Arg-Trp-Aé6c-Lys)-NHz; SEQ ID NO:1
Ac- Gaba- c( Asp- Hi s- %} he- Arg- Tr p- Gaba- Lys)-NH2; SEQ ID
AdNQleld C2SHis-D-Phe-Arg-Trp-Ahx-Cys)-NHz; SEQ ID NO: 2
Ac-Cha-%%,As - Hi s- D- Phe- Ar Trp-Al a- L SEQID
D-Rir-£6 s s AR b SradsP 1A 8 PR T W S NGy 5) N0

D RReCy s AT P b 475 ToR AR e PN SER IR 350 1
D-tsx%l%sANgs%@He.%mpldta%atbia}@;-ﬁﬂmﬁsmﬁlmcbass) - NH2;

AASIRI{Ey s His P-Phes AR Phe Aney) Nii: SEQIDYNNH2;  SEQ | D
NG 13 30
Acpl?:‘lemr(éswh%ﬁl-ﬂh\%%ﬁh@wgbmﬂ%z BEQIRNGS - NH2;  SEQ

Acs N e- - Hi, 5-D- Phe: ALg
Acr&%f QSE@? Wbe A%%?ffv’ 65%36 WEE%Z'A%@ lP‘3%5@'809/ 061411
Aﬁ%’ Ha'i?&Q 94i249Phe-Arg-Trp-Gaba- Lys)-NHz SEQ ID NO
N o C ARt s i AR T B G 1Y) NS sEQ 1D
Adﬂ\&é(Asﬁd{NthéA&g-'HpsGdbaHtﬁ) AT SEQID-MOs- Lys) - NH2:
SEQ I D NO 14
A%l&%\t(ésp@gﬁl -Phes Arg-{Be-Gabg- lms)rNbizA&ﬁQ WNORAH2; SEQ ID

A blﬁgyi/_q\é %Iléa Igls(%e'irg ys)ArNIQz BﬁarIB 166“7 Qys) - NH2;

Il

ASHQR-4(DydQabs HiAD-MheAeg-Tys-Oyis NPLFSED PED g&cﬁ)ﬂr p
j3-Ala-Cys)-NH2; SEQ ID NO 15

ACANIN(Qy&@@'ﬁlﬁDSPI@ BreTre-§yE)-NH-SBQIRNGE) - NH2; SEQ
A ey e Gy HinDaPhe- s T SYRNEASEAIRNG L) - Nr:  SEQ
A%@!ek%??g?%sé&aﬂs;\?m%rg&rf-m»%h- SEQBNBE) - v sEQ
Ad-NINIDIGys-D-Ala-His-D-Phe-Arg- Klacys) NHz SEQ ID NO:8

Ac- Nl e-c(Cys-D- Al a-Hi s- D2 -Cys)-NH2; SEQ
Ad-BleN@D1Gys-fi- Ala-His-D-Phe-Arg-Trp-Cys)- NHz SEQ ID NO:8

n- butanoyl Nl e-c(Cys-D- Al a- Hi s- D Phe- Arl%Z-NaI -Cys)-NH
AcleegE@ ¢ys-Nebarblis-D- Phe- -Arg-Trp-Cys)-NHz; SEQ ID NO:8

A %gt@n% ﬁ‘}}-ﬁ,sq{)%s 'Efg%rp-ayss)-l\%h%%ﬁigr\ﬁé)' Cys) - NH2;

Ac-Nle-c(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
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Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Ar g- 2- Nal - Cys) - NH2; SEQ
ID NG 18 15

wa\eooploerde( Cys- D- Al a- Hi s- D- Phe- Ar g- | - Nal - Cys) - Ne2T/USH(3/012490

I D NG 18
AASINES EOURARM bl ol PO A NER Y TNG: SEQ 1D

AcHIRQ A&y NP AT His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9

Ac- Nl e-c(Asp- H s-D Phe-Arg-Trp-D- Al a-Lys)-NH2; SEQ I D
AcNgled®Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH:; SEQ ID NO:9

AcjentS o R Db At -5 070 M s ER p Rl N SEQ

- DiyAba- Al - T : SEQ ID
Ack .eél\!{@yﬁgfmfcz @SKER%B:}?%#%?% g- iP?-_%en) - (NDHZ;
Ac%@d(ﬁ-@i@—ﬂ%-I—Iis—D-Phe-Arg-TrBhD-CKrs)-NHz; SEQ ID NO:10
e_

Ac- Nl e-c(Pen-D Al a-H s-D g- Trp-Pen) - NH2; SEQ I D
AcNdtez22D-CysHheAle (Hiy9-Phe-Arg Hinp-Dh8y - I¥Hg SEQ ID NO:10

Acglp%fa)&%%ihgll?@%%&% er-é):ql\%-%\ﬁ-lz; SEQ ID NO:10

' - - I ; I . :
ANRB AR DT AR DB R SDINGHo .
A&EQ-J(D-%@&%-HE}-IBII%Q( bb s2yle)-NEL) 5@ 1DAIO-18T P

j 3-Al a- D Cys)-Thr-NH2; SEQ I D'NO 24
AcBoiehA spt-Blis DHP - Br Pliep-knabar Lps )pN Hy, SECQIIDNG B - Thr - NH2;

SEQ ID NQ. 26 D Phe-c(Cys-H s-D- (Ef Tr-hArq-Bip
AcrGhiar(hsprlds D) PrarArrep-Gahey T RiipgEQ ID NO:1

| - C +H. S5 NSEQ | D NO 27
AT R RS A R BN e k0
AdB.ANE- AR sp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;; SEQ ID NO:11

Ac- Nl e-c(Asp-D Al a- H s- D Phe- Arg-Bal -Lys)-NH2; SEQ I D
ANQIr28 Asp-His-D-PWOA2 g9 G54 1Yy s PRH BZD UB/NIQ:2490

Ac- Nl e-c( %s- D- Al a- Hi s- D- Phe- Ar g-Tr % Pengﬁ- OH SEQ ID
Ao (A Fiy B-Riteches Brmbabad 19N PREER  MOpLioys) - Nz

NO, 30
AR RASC RIS D s AT T G N SERNQED: 520 1D
Acgigﬁ(g?sgésﬁ%{i%“c[)ﬁgﬁé-%fgﬂi?plda%a}ﬂy%y-ﬁi—ﬁ?@a@ttg NP1 Oys) - NHz;

AcAD-HHea( Aoy Bs-D-RleuA g -TridCRbe Lps)gNHIE [SEQ/E) NWHKL, SEQ | D
NGO 30 Ac-N e- c%}C,ys- D- Tl e- Hi s- D- Phe- Ar g- TG\P_ C,}/s) - NHz;
Acdp§herr(Repdtis-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:1

R T e KT A0k o oy o PN R B N
Aéﬁ@lel-QA's\gl-ﬁ;-D-Phe-Ar -Trp-Gaba-Lys)-INHz; SEQ ID NO:11
Ac- Nl e-c(Cys-Hi s-D%’he-Arg-T p- Gaba- Pen) - NH2; SEQ I D

ANOhBRt-2 QA speHNHR-Fe Perig-TipsG dbaPiygs) -Arig; SEQ-10a%@-1Ren) - NH2;
SEQ I D NO 32
Acigabaeg(Asptis-DPhe-BrefepAraatyp)- BibaSHY FY NP21 SEQ I D

ks Ry spon P PRE A B e i Gs 0tk Vs (5 RR 73) - N
- QYsHpgz D Ple AL 9. TF PayC -5@%%[{ i2 SEQ I D
A%%%&AEE(%E -ed_"(l:j ?E%EE?;FQE}% %E)i{ﬁgﬁ% p- IzE”—CS(%,%/Bs) - NFL;
ASER-$(BsPBIidD-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac- Val - c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-NHz; SEQ I D
ANDL&Cc(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH; SEQ ID NO:13
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NHz; SEQ ID NO:14

Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-f-Ala-Lys)-NHz; SEQ ID NO:14
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Ac- 2- Nal - ¢c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D
NGO 33 N e-c(Cys-Hi s-D Phe- Arg-Tr p- Gaba- Cys) - NHz; SEQ

wOo DoBis B84 Phe- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- CyRQ'F/Ns£18/012490

SEQ I D NO 34

- VS 13- - ; SEQ I D
AR B A D G L RO o O e
AcHHR-d BspNRi3D-Phe-Arg-D-Trp-Aha-Lys)-NH;; SEQ ID NO:14

Ac- Nl e-c(Cys-Hi s-Phe- Arg- D- Tr p- Gaba- Cys)-NHz; SEQ I D
AcNle3TA s pAtLiNDeRhot Asgy DHI - Op-Liyia)- NAR S ER 2 NQildys) - NH2;
SEQ ID NQ 38 Ac-N e-c(Asp-Hi s-D-2- Nal -ArI\%Trp
ACfl}ll_eN(gyst(]Ié%—D]\@lE;-A@-Ire-m-ggs)-NHz; SEQID 15
adSr e SR AR BBl AT RSB oNZ: SEQ 1D
AchreNes £LRD-THieARBNRLAR Gy NHASEUSNOKR: SEQ 1D
AcA¥lerifigs-Hisa9g2He ArgEDITriNgl- Al Gy FHGSER IDySD: H2;  SEQ

I D NO._40
AclllechayciisB-esA 1s-D- NarR Ay CrepNERpFEQ I NQIR;  SEQ 1D
Al 4@9%%%%%&%%%&@&@&5&9@ SR 1D bRl Y'S) - OH
A5 S0 Rl AL BNy APNHOAEIQ BINGERR | D
AcINRRECp4-DyALaHiis-ID2Ria- Avpgl- Nap Cpb )N GES) ITNC:GH,  SEQ
I D NO 43 D- Phe-c(Cys-Hi s-D Phe-Arg-Tr
-y Nie-c{fayp- Bivio B Dsils- A5 ROV S-¥s) N SEQED NO17
2009/ 061411 PCT/,US2008( 012490
R PR R AT B T AR Ty NS EHR NG s
AN A Aglsd U3 R PR SET 1 Ry s) - O
AcANIeN(@y s DAS p-HHssD BhPhers Ar ijalF€ ps)A0H:; ISEQ) FDONO:BEQ | D

NO 41 Ac- Cha- c(Asp-Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - OH;
Acggler o Ey NO; Ailg-His-D-Phe-Arg-Bal-Cys)-NHz; SEQ ID NO:18

N g- _Hi 5= D Phe- Ar.g-Tr p-Gaba= Lys) - Q. SEQ | D
O S e A R, 504
Ne- NBidH-Phe-Arg-Trp-D-Ala- -NH2; :
AR A R E BRI R BB seq 10
AcNTed4Cy AD- Alattdisd)-AgValHh - Bxl Khve)-AHY; FEQ1Gab@:20ys) - OH,
SEQ I D NGO 44
ACMSE(%DC%M@BNP{ hprpgdlrp(grsFNICREQIDNO20H,  SEQ I D
A IO S SR H 2 PR ST G L) - O
3 - < - -oH SEQ ID
R R e e TN SR AT
D-BR&(ys WG 4bPhe-h Arg-Trp-f-Ala-D-Cys)-Thr-NHz; SEQ ID NO:23

Ac- N e-c(Cys-Hi s-D Phe-Arg-D- Trp-fl -Al a-Cys)-OH SEQ
D-Ple-NOy43is-D-(Et) Tyr-Arg-Trp-f-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24

o865 DS OBHL S S AL B T A A S i3 S50 10
D-%-%’é@éﬁi@b’i(é%T@‘Jr%A'}“g?rrBﬁ?AH@ﬂ):d’)‘fsSlTﬂ-NP%’ SeoINGER | D
D-f%e-%?z%’ﬁ@lﬁPﬁ%—ﬂh@g-ﬁﬁ;ﬁﬂ&l?—ﬁX@&s)ﬁkﬁcﬁHME@wN(ﬂ?g SEQ
D-Pive-Nys ¢S (Y T /g 512 IelD-Oys p The- Ny 5@ YD GHD:26EQ
NIL-E)(CI\)IEI-LI‘S-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:27
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NHz; SEQ ID NO:28
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NHz; SEQ ID NO:28
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Ac-N e-c(Cys-D-Ala-H s-D-2-Nal -Arg-Bal -Cys)-OH, SEQ ID
NGO 46 Ac-N e-c(Pen-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - OH;

WEEQINR4NO, 47 20 PCT/US2008/012490
Ac- Nl e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen)-OH, SEQ I D

4 .
"Ne- -D-Ala-His-D-Phe. Arg-Trp-Pen)-OH; :
ACR@‘*A‘?%Y PG A A s B R O SER IR B3 v sEQ
AcPeN@¢OD-Abu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac- Ar g?%( Cys-D Al a- Hi s-% P%e-yAr g-Trp-Cys)-NH2; SEQ ID
AcNdte5Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH:; SEQ ID NO:30

S U B A R R Sl R O S50
A MR DS bR A1l EP§ g sEATT RO 2 SEQ

Al &G 9D $is {-PhEARR P NG/ NRLSHB TP :30H2;,  SEQ 1D
NO 5 Ac- Ar g- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH2;
AcSHE-d(OyND-GRa-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
AcC- Arlg- cé{Q/s- D- Al a- Hi s-D- Phe- Ar g- Tr p- Perl]\k_pNHZ; SEQ ID
AR¥jess(Perp it s Aend pr- e BYPHSLIA FQTB N Lys) - NH2;

AT GYETIER e A TR SR PN RSO D NRB? seq 1
ANPe3P&His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32

Ac- N e-c(Cys- 3-Pal - D-Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D
AcN@UWB&ECys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33

Ac- Nl e-c(Cys-D Al a- Hi s-D- Phe- Arg- Trp- d y- Cys) - NH2; SEQ
Acr@ma-%%/-ﬁbh%raﬁmﬁﬁéﬁﬂ)ﬂ%ﬁvi%é@ééﬂ@qﬁézgo
- - c{. 50 Al a-Hi s+ D- Phec - = 33 COys) - NH2;
S OB R AR SR B HEFRRB YD
Ad Phefd @y Qyss-DNike- AREQA-BabCH9)-NH;; SEQ ID NO:33
Ac- Nl ez c(Cys-D Al a- H 's- D- Phé-"Ar g- Tr p- Gaba- Cys) - NH2;
AcSEQAOyNBiscB-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33

Ac- Nl e-c(Cys-D- Al a- H s- D- Phe- Ar g- Tré)- Aﬁ)n- %s% NH2; SEQ
ActNrie(§y s31is-D-Phe-Arg-Trp-Gaba-Cys)-NH:; SEQ ID NO:3

Ac s- G y- Hi s-D- Phe- Arg- Trp- ALA- -NH2; SEQ ID
NIRE S MR B AR e N IBEOH 5. ooy e
Phelef€ )} sHH¥P Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34

Ac- C(Cys-D- Al a-Bi sT D Phe-Arg- Tr p-Al a- Oy$) - NH2; SEQ I D
AcNQle&fCys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:35

Ac-c(Cys-D Al a- Hi s- D Phe- Aqu- 2- Nal - Al a- %/s) -NH2; SEQ
Act)Nlepg(C 55 D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:36

ADNERSHRPROAL B RIS X R Ry - e SEQ
AU RSB DN Arphrsp RIER s B TSH0 5 1988 ©S) - N

Acﬁ%&%ﬂg@—(—ﬁ&&@f\}%ﬂﬂfﬂﬁp%ﬂa&ﬁ-gH—B;’:l‘BE(AlIIa-NL@S}B -NH2; SEQ
ACWle=«d3yS-Mq;D(Z;MQ)-Arg-Kr@FZbGGYSX-NH;,)SF-Q\II@I\LC(’:A% p-H s-D-2

B s  RIS BN < e
AL DT £ 50 4 Ao
AchbﬁJ-é(AE%Hii@U?NaG%!%I@:@&b%D)s&T\@wSE@’ID)IG@:LIUHZ; (SEQ

I D NO 62) Ac-N e-c( Hi s- D-2- Nal - Arg- Tr p- Lys)
ActiSleAl(AspHytis-D-Bhertge-Tiy8)/da{lAs)PRE SEQ-ID(MO3- NH2;  ( SEQ
I D NO_62
Ac-Nle-c(Cys-}-[is-D-Phe-Arg-Trp-Ahx-Cys)-OH; SEQ ID NO:42
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH; SEQ ID NO:43

D-Phe-c(Cys-His-D-Phe-Arg-Trp-f-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
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20
Nl e- c(Asp- Hi s-D- 2-Nal - Arg- Tr p- Lys) - (Doc) 2- Tyr-d y- Ar g-

W@ R008P@H(Ar g) 2- A n- (Arg) 3- NH2; (SEQ I D NO 63)PCT/US2008/012490

Ac- Nl e-c(Asp- H s-D 2-Nal - Arg- Trp-Lys) - (Pro) 2- Lys- Asp-T
DB cg’ga(/; A9 PYE AP TFS- 88505 (B R; S DRSS! D
AcAbrS(&SHE D-THesA - ﬂ;ﬁhg H(yQAr J-OHR SEQIANEY42( Pr 0) 2- Lys- A

sp-Tyr-Ad y-Arg-(Lys) g)2-A n-(Arg) 3-NH2; (SEQ
AciNDeNQA§5His-D-Phe-Arg-Trp-Apn-Lys)-OH; SEQ ID NO:41

Acg e acoy iy -t} i g\yﬁa%ab@kwé}@%é@lpﬁéﬁ;@é %\;S G'D
e R S v P T O R T e e

ACI@gGZ()%sg-Q-Ils D- Phe -Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Cys-d u-Hi s- sz\la -Arg-Trp-dy-Cys)-(Pro)2-Lys-A
Acg;b-CIBraec(Ksyp -HB-D-RregArg-Tys5abd-By ) QHSFQ IRANPI4NH2;  ( SEQ
I D NO 68) -140 WD 2009/061411 PC;;/AFJSZOOS/ 12490
ACA@@(‘@@P@%D—F@ preTreGapady oy EQAPNOMr 0) 2- Lys- A

AC?‘E ?él Rt Ak @!33 %yé)’*éﬁ) eGP p(;éuq) 3- NF2;
Gidlpkpise: Re THRGaBS -0y FLOHASBON O 0) 2- Lys- A

sp Doc %r A y-Arg-~(Lys)2-(Arg)2-dn-(Arg) 3-NH2; (SEQ
ActNlleNQC 6OHiBD-Phe-Arg-D-Trp-Gaba- Cys)-OH SEQ ID NO:45

A-NI-ASHD—ZNaIAr Doc) 2- Tyr-d y- A
ACrl‘gle(q@x; &! !%\rpd;e;’i@ - TrPP@‘@’ﬁ H; %’(@é 5 7%; '

A Q&Aﬁ?s BeSpR- R B 5@?@19%@&9% A

ol e-Ar a-
LI B s DR D AR O SO INGIS

AcsNlef GEP-B- A RrIg)sD-CH a1l gt Prrpeq 3s) XD ; SI:'(CSHQN(IMNO 72)
Ac-c(Cys-d u- Hi s-D- 2- Nal - Arg- Bal - Al a- E Pro) 2-Lys- A
AcglefFCy¢-R-4dayH sAp-g)yMalchig-2-Naj- &ysmﬂzs%é cb\‘©§6|\|o 73)

A SO ol Cadp s BN ER M R B 5

Ac"ﬁe ?gél@ cfila-His D-2-Nal Arg-Bal-Cys)-OH, SEQ ID NO:46
- Nal™ Ar g-"Tr p- Al s)-(Pro)2-Lys-A

ACISIgleI;-\%Pé?ﬂ )arA';arH@mPAégo;rg(Irpsa)&)ﬂ}g smqmjz NQJ7Z- NH2; ( SEQ
Y 75

Al Cys iy D-RisAny Irnﬁpba&l’gn)@}i FEQIBNGBPr 0) 2- Lys- A
ACI\%%?@FA‘ % X}{a His-B- Z/_\(Igl A L¥ 3 %yg 1{}1—{2@’5@ ﬁ) N&}g (SEQ I D

ALK EYS: Sobhre: AR @I-@ INPESIsR kg 0) 2-Lys- A
spr":’fc @' Ii?rg g‘ /% ‘Iﬁ\%é L él)—n Vs (Arg) 5o NH2: ( SEQ
AdD AR (@ys-D-Ala-His-D- Phe -Arg-Trp-Cys)- NHz SEQ ID NO:50
Ac-c(Cys-@u-H s-D-2-Nal -Arg-Trp )I\SPro)Z Lys-A
Acsp-ArgAl(@ysHpr AlaHRlisAp-dthe-Arg- Trp Pen) NHz SEQ ID NO:
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH; SEQ ID NO:52
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH; SEQ ID NO:51
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHa; SEQ ID NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH>; SEQ ID NO:53
Ac-Nle-¢(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH>; SEQ ID NO:35
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NHz; SEQ ID NO:54
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(Lys)2-(Arg)4-d n-Arg-NH2; (SEQ I D NO 78)
Ac-c(Cys-A u-Hi s-D 2-Nal - Arg-Bal - Al a-Cys)-(Pro) 2-Lys-A

waepoobB61da- Tyr - Al b- Arg- (Lys) 2- (Arg) 2- A n- ( Ar g GF/Nsi08/012490

(SEQ ID NO 79) 25

Ac“if&%ﬁ%ﬁ SRR TP MBI
A RN Sl B (o
AcA¥leed(Cy's DA - Hiss Bhz-Avg} Trr Gatia- Gipd) Mz SEQSD: NB: ) 2- Ly's
-Asp £3-A a-(Arg&G-Gl n- sozém%& NER: (SEQ | DN 81)
Ac:Nlesc(Gs-Dobarids1! i’i\etfex{%s PRt SEQ ID'NO:54
AAG; -3 b b 52D 2- Nal - Ar g--2: Nal - Pro)z- Ar
A PR RS R AR IR N oy
AAZCS:% @r&ﬁ% wﬂ’iheSA% 2: MAlé\rcg@?NNﬁl S#haDRSYs ( Pr o) z- Lys
Ala-(Arg)ss@n- (Arg)3-NHz; (SEQ ID NG 82) 5

Ach‘Cyé waxae{u-mmmr% MI-AL&F@SZ—NM SBOADONES6( Pr 0) z- Lys
D f3-Ala- (Arg)6-Gn L3N | D NO 81)

ACCRs B TP o AP AL AN o SFR D) NCERS) oo Ar g- A

Al e%@;%'?ﬁ?g’ﬁrﬁ Ds-Ad ‘gfkr AR NP S DREY, o oo

RS MO SENERIpROS)

AcNIEQASD-D-AN- gl)ﬁD(HHe—A(gﬁBg)ﬂaNm) N(I—EESE(D D IN(IZDBS)
Ac-c(Cys-Gd u- Hi s-D 2- Nal - @qﬂ Pro)z-Lys-A

Tys§sly-Axgd Lys)r-(Agigye- %Arg)_yl\él)%zc(f}m’gl}ssD -Af gy ER-Aye); NHz
85) 15

<5'§§E?8{‘§§Bg u- ?—ﬁ s-D-2-Nal - Arg-Trp- Al a- Cys)-(Pro) z-Lys-A

Tﬁh%lg-%lél-(ﬂys-w(Arg)zyGI%r-(g\'rgg-[5b'c(Nbésa(ﬁéﬁ-ﬁigiﬁZ-Nﬂ-Argﬁggﬂyg-

NH@{SE@[SNH)G})H s- D 2- Nal - Ar g- Trp Al a- Cys)-(Pro)z-Lys-A

sp f3-Ala-Tyr-dy-Ar -SL ? IgsGIn-NHz; (SEQ I D
NIpjo{ &sprHis-D-2-Nal-Arg-Trp-Lys ]Ay Ala- Tyr -Gly-Arg-(Lys)2-(Arg):-Gln-(Arg)s-

C Hi s-D-2-Nal - Arg-1-Nal - Al a-Cys) - (Pro)z-Lys
Nﬁ%é%&il@#@r Ady-Arg 20

Aéﬂd}’es%(é/éﬁégﬂ ﬁsa” lé(rgﬁ%éiygjr'% Aéél l@?@dl q/'}lg)(i)g% g\r§)zL n-
(Asg)sgffz'D@ENgﬂ%l)@%wg (Lys)z-(Arg)z-G n- (Arg) 3- NHz;

Nl Agpehiis- 0t 2uNpi- 45 T 0p-Nps)-(Rog)A Ty &y A rg=(Cy 9)- (Ao in-(4yg)s-
NI&@%?DNC?&QNQ) z-Lys- (Arg)z-An-(Arg)3-NHz; (SEQ ID
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro).-Lys-Asp-Tyr-Gly-Arg-(Lys):-(Arg)z-
GIn-(Arg)s-NHz; (SEQ ID NO:64)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)2-Lys-Asp-Tyr-Gly-Arg-(Lys)z-
(Arg)-GIn-(Arg)s-NHy; (SEQ ID NO:65)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(-Ala)-Tyr-Gly-Arg-(Lys)2-(Arg).-Gln-
(Arg)s-NHoz; (SEQ ID NO:66)
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro).-Lys-Asp-Doc-Tyr-Gly-Arg-(Lys)2-
(Arg)-Gln-(Arg)s-NHz; (SEQ ID NO:67)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)z2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)s-NHz; (SEQ ID NO:68)
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25
Ac-c(Cys-A u-His-D2-Nal - Arg-1-Nal - Al a-Cys)-(Pro)z-Lys

WO 28p/06 M a- Arg- Lys- (Arg)3-d n-(Arg) 3- NHz; ( SECI/DE2008/012490

NO: 89)

Acpé&s %43/‘%“‘% ? A"f"‘?z ‘Q@% (%A\E? ;@@l %2%95 g\/ Ara(f’yrrgﬁg k@
(L}NQ@& )Zsclr(‘;(ﬁ‘r fI:Hé g’E&aIlD %0969% Nal - Al a- Cys) - (Pro) z- Lys

Ac- c@@ps -6GBa- HlsaD'-l%fNaGAyg—(l‘pp-g‘glq-Qg@) (Pro)2-Lys-Asp-Doc-Tyr-Gly-Arg-

A A g D 0 - 212 v
A r&&.@!ﬁ}ﬂéﬁhﬂr %TQEIL%A' @5&%8@) éﬁk%‘%@?(* M)z ((ZEEQ

(Air -NBLABEQ ID NO:70)
c-c(Cys-d u-His- DZ Nal - -2-Nal - Al a- Cys)-(Pro)z-Lys

Ac- CA@IDS Gllﬁ«fhs -Br3rNak- é’fgﬁd“al(ﬁﬂﬁé))@) -@no)(1Arse) p-MAda-Ty GELY-ABR-
(L)ﬁéz-'(é\’(r@'s@l@(é!ﬁ?@-}ﬂ?‘ SEQIR NOZY - Nal - Al a- Oys) - (Pro) z- Lys
Acéc@é%-fzgi @f@%ﬁaf%{g BAL ALy hYBid) L 9 As Pk b Agy Rk
Wi PR ENOr L ol o L A0 () L

Ac(<$EQ -GBi-N@G-D83-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Gly-(Arg)s-Gln-

S_? -G u-H s-D2-Nal -Arg-1-Nal - Al a- Cys)-(Pro)z-Lys
(Argdisb‘ ZL(&FEQ—I@%’O(Z&Pg)z Lys- 10 (Arg)2-d n-(Arg) 3- NH2;

AGKTCR B D ANaL A Bl g L Ak o R G-y
cl?@&%;ggﬁl #sEe Yo N@7hys- (Arg) 3-A n-(Arg) 3-NHz; (SEQ

AcA[ﬁCsz:{ Gyts-HE [D-H\hl -Br @-Tip Al ACly s PPN -L Ak sPyB M- Pyog - Aygs
h %/ (Ar%z A@n-(Arg)3-NHz; (SEQ ID
(L)N@"g$ Gks(Arg):z I% (S Q ID'NO:

S H B R TR Dk RIS B
(Lméﬁ’)(mg)“ vk (SEBID I\I\IIgI%)Arg 2-Nal - Al a- Oys) - (Pro) z- Lys

ACEOSE QS FBAE‘E)S %’11}\5' P EiTp-Aly- Sy 6N 131k AspAt-8 ) BTINHEy -Arg-
Lyagate Loy A ulNERs(SBOAINNO:7%) g- Bal - Al a- Oys) - (Pro) z- Lys- A

Rﬁf}[ﬁ% I_{lsAbgz) ﬁlai_}'ls‘rz‘é 2IOP (A/_l\iri %)yz) @rgl) (L g’zsp j}\l K'%a T)g 558 Ik

| Bal - A Pro) z- Lys- A
R AN R Y Chr gy o (SEQ 1D

ANQCFOE)u-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)z-Lys-Asp--Ala-Tyr-Aib-Arg-
Ac-c(Cys-d u- H s-D 2- Nal - Arg- Bal - Al a- Cys) - (Pro)z Lys-A
(Lysye-(3gntGnirg)aNHy (HES) 2 NQYA) ( Ar g) z- A n- (Ar g) 3- NHz;

ASTER LG PPN R i e sk PR Ay By By G

(Af%_wgl@fa/lbl@oygoﬁr g-Lys- (Arg)3-dn-(Arg)3-NHz; (SEQ

Ao—Aé(C?ﬁ @@Hﬂ D= HiNat-Br2-1 N 1= A¥aQC B Prd) ey A9p-£-A1 ) Ard)y Sirfh
S Al a-dy-(Arg)z-Lys-

(Arg)s-NH2; (SEQ ID NO:80)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)z2-Lys-Asp-f-Ala-(Arg)s-Gln-

(Arg)s-NHz; (SEQ ID NO:81)
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(Arg)z-dn-(Arg)3-NHz; (SEQ I D NGO 102)

Ac-c(Cys-AQ u-Hi s-D-2-Nal - Arg-Bal -Al a-Cys)-(Pro)z-Lys-A
WG pobB6sAllR- G y- Arg- Lys 30 (Arg) 3-3d n- (Arg) 3- NHXCT/[SHQB/012490

I D NO 103) - 143 WD 2009/061411 PCT/ US2008/ 012490

Ac~C St - Hj »Nal,- = Tt ps Al ax - (P -
A O AN R AR DD S R R g
(AR NELYGEG 1 kiDsB2P- 2- Nal - Ar g- Tr p- Al a- Cys) -

@o )2- Arg-Aspf-Ala-(Arg)s-A n- (Arg)3-NH2; (SEQ ID
ACMCC)’ts]:G)u -Hlis-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Lys-Asp-f5-Ala-(Arg)s-Gln-

Cys-d u-Hi s-D2-Nal - Arg-Trp- Al a- Cys) - (Pro) 2-Lys-A
(Aws 5’!&4 RIP-ROB2A Arg)s- A n-(Arg)3-NH2; (SEQ ID

AR éysﬁa D3Nk fra 2R Al S R AT AT 58
(AR @EDID GO A 0) - Qn-(Arg) 3 N; (SEQ 1D
Acméﬂ-G;wHi;-M-Nsk@rg%hmaoegsmmw@@sp)ﬂemmrgmm A

sp f-Ala-(Ar -3 n- 10 (Arg)4-NH2; (SEQ I'D NO 115)
(Arg+-NHR/(SEQ I D-2-Nal - Ar g- Tr p- Al a- Oys) - ( Pro) 2- Ar g- A

S o e 2 S
(A%—?{%@%@@ﬁ)ﬁ@”g) s- A@n-(Arg)4- NH2; (SEQ ID
AcAn:észi Gyu;Ha -1\ B g BhBAIACg5 TP ) ALps G553 ABHO) ety A

(AMD MB)(SEQ I Noss) A 98- Gn-(Arg)a-Rhz; (SEQ D

Acc 55%}5&%& };’Né 8}@"[1\9'16(1%%? 4(1%%5 L@%%égjf %1:1\@ é,;k}(s
(Lﬁis%‘(r%ﬁllg ég(r% 9)'s @:ﬁl 20 (Ar)g;\'f{' N’I/:\IIZa %Sé%g |(E)>Ir Kl%)zl{i\rs?

AcA((EZp{ Gyis HE-D-HNal- Bir -TNp Al ANy s - (k-1 A a Py M- Py ol B~ Ar gy
p f3-Ala-(Arg)6-A n- (Arg)3-NH2; (SEQ I D NO 119)
GlméLJcsoﬂfgglaMHH.( ®ID N@p )Arg | - Nal - AI a- q/s) (Pro)2-Lys

Acﬁ@gié A%gl BYi NGI Ar ééfl;}g )Aﬁa -Cys)- (IJrA)I; ys- Asp j3 -A aSF}g-bB—Arg—

( [ g- 1- Nal - Al a- Cys) - (Pro) 2- Arg
(Lﬁis%‘r&f&lg%? %EQI (Arg) 8- G n- (Arg) 3-NH2:  (SEQ I D
ANQCF20)u-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)z-Lys-Asp-f-Ala-Tyr-Gly-Arg-

Ac-c(Cys-d u-H s-D 2-Nal - Arg-1-Nal - Al a-Cys)-(Pro) 2-Lys
(Lyshs@rgrAbla-(Ryg k-0 (SRQIUENQTRH- (Arg) 4-NH2; (SEQ I D

12 .

AL B i Nl fre B oy P L A5y o B
(LR ARAA TN sES RS- G- (Ar0) 4- ;- (SEQ 1D
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-(Arg):-Lys-
(Arg):>-GIn-(Arg)s-NH>; (SEQ ID NO:88)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-Arg-Lys-
(Arg)s-GIn-(Arg)s-NHz; (SEQ ID NO:89)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Lys-Asp-f-Ala-(Arg).-Lys-
(Arg)2-GIn-(Arg)s-NHz; (SEQ ID NO:88)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys-Asp-f-Ala-Tyr-Gly-(Arg)e-
Lys-(Arg)z-Gln-(Arg)-NHz; (SEQ ID NO:90)
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- 144 WO 2009/ 061411 PCT/ US2008/ 012490
Ac-c(Cys-A u-His-D-2-Nal - Arg-1-Nal - Al a- Cys)-(Pro) 2-Lys

WO 28p/06 M a- Tyr-Ad y- (Arg) 6- A n-(Arg) 3- NH2; ( SEQ/UE2008/012490
NO 122)

&%‘?&P%@ B R R R R R A R A A fafD oy

(A%Q@E@Ar )3-NHz; (SEQ ID NO:91)

(Cys-Q3 u-Hi s-D2-Nal - Arg-2-Nal - Al a-Cys)-(Pro)2-Arg
Ac-ciEyps- GBkHlsaD(%Ng}GrgﬁfNal(Aﬂagﬁ)&) (12)2- LSS pHHAUCGI2 Ay g-Lys-
Ac- CE_&/S- du-Hi 8 2- Nal - Arg- 2- Nal - Al a- Cys) - (Pro) 2-Lys
(Atgtlas% AN é;% BNOPA g) 4- NH2; (SEQ 1 D NO 125)

O AR RS P B A Fagro-

Lé -&RD)Arg)s-NHz; (SEQ ID NO:95)
Y @AJE? S- OGIrL%)Hs l& 2 Nal - Arg 2- Nal - Al a- Cys) - (Pro) 2-Lys

Ac- I\cé@}fzgﬁi Hisab T3 NalGAyg -1 A a)) Sla-Gisiri R rayz¢) y3- N2 - AISEQ-ly -Arg-
Lyﬁéétg()c%'kr@r@)sﬁr@z;@@rIB|N9&‘r9él 2-Nal - Al a- Cys) - (Pro)2-Arg
ACE@Q&%? _-@I%QQD-B(NEQA)@-1gﬁ‘rlglllsa:&/sl)']-_(lgrAgzq_)‘y%:Néz-f.}-A(légg/-kprg)z{ys-
(A%Gﬁ@&fgﬁ-NHﬁ' (SE@1BN®lo7A\r g- 2- Nal - Al a- Cys) - (Pro) 2-Lys

Tyr-Ady-(Arg)6- @n-(Arg)3-NH2; (SEQ ID
ACN((I?)’tsE(Z)u -His-D-2-Nal-Arg-1-Nal-Ala- Cys) (Pro)2-Lys-Asp-f-Ala-Gly-Arg-Lys-

H D 2- Nal - Arg - Nal - Al P 2- Ar
(At B N CEOJD M) 6o e o) 3. N, (SED 1D

AT e iy BN Ars 2R Al S B A AP ABI AT 1y
(A@?%é«ébm@;f(sﬁzm(r@@@hﬁ 20 Gn-(Arg)4-NH2; (SEQID
AALEg4-Os HE-D-HNal-Br 22N - Mo g=y2)-tro):Alya- s f-AlRrog LyAr g

(Am%kgzﬂg?s-l;lr r_(gEéID(N )s A@n-(Arg)4-NH2; (SEQ ID

A %Crégﬁr H &% Zﬁ?ﬂrfgai%?&? fop e A RA T35 CAE ARe-

| - Al Pro) 2- Arg-A
RN, Az G (702 e

AcAc(egzi Cys HB-D- Hiail- @TgablaAlaACQs)aato)ALgs By Y- ARHOY D AYE- A

ST EASRCR dn-(Arg)3-NH2; (SEQ I D
(Ar-GhBjATE NI GEQTDRG108) Y (SEQ

AT %(wg?éla‘-\égé@?%é>?ﬁs%5%ié§f¥%éé¥®r’é\s-
B UL P g bl Al ) - (Pro) 2- Ar g A
ASHCHSON-2HiT P 2-Hay-ArdvBd)-81a-Cys)-(Pro).-Lys-Asp--Ala-Tyr-Gly-(Arg):-
Lys-(Arg):-GIn-(Arg)s;-NHz; (SEQ ID NO:100)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-fi-Ala-Tyr-Gly-Arg-Lys-
(Arg)s-Gln-(Arg)s-NHz; (SEQ ID NO:101)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp-f-Ala-Gly-(Arg).-Lys-
(Arg)-Gln-(Arg)s-NHz; (SEQ ID NO:102)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)-Lys-Asp-f-Ala-Gly-Arg-Lys-
(Arg)>-GIn-(Arg)s-NHy; (SEQ ID NO:103)
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A n-(Arg)4-NH2; (SEQ I D NG 134)

Ac-c(Cys-A u-Hi s-D 2-Nal - Arg-Bal - Al a-Cys)-(Pro) 2-Lys-A
wG@pobBedle- Tyr- A y- (Arg) 6- A n-(Arg) 3- NH2; ( SBEEZT/DS2008/012490

NO 135) 5

A cgcfs(%éﬂ% ! -&éfrﬂ%‘_zﬂ%ﬁ%@ %%%\I%ﬁ)j%égﬁ@aﬁlg A
(A%@ lgIdllgg)(SEQ IE %Ogllg) H s- D- Phe- Ar g- Tr p- Cys) - ( Doc) 2- Tyr -G

ActyCye-Ghu- H;rsp’%NAf 4y TGp-Aa-Che)g(PBe)NK 8- APHRAID AN@)-1GB)
Ac- N e-cggs-[} a- H s- D- Phe- Arg- Trp-Cys) f
(Argh- WHR(PEQ - PG 18) ys) 2- Arg- @ n- 10 (Arg) 4- NH2; ( SEQ

Ac}-&gh N(-)Gilu?i%D-QD_Nﬂ' Argi;_ITrp 6—1‘?—"&@-5)AG'Pgr](-))ﬂ“p\;§.élsg§/{_ﬁ})aéT)ﬁr§/glyéAf§)s'

_Glﬁmﬁﬂ-mz&sﬁ@mﬁdﬂm (Arg) 3-NH2; (SEQ I'D NO 136)

Al a- H s- D- Phe- Ar g- Tr p- Cys)

Acfc(@ysac;(&@g@-n\lm Abg-JYB-ANHT Y sY-BEG)-ADE- ANP-2 38)- TE6Gly-(Arg)s-
Ac-N e-g%s-l} a- H s- D- Phe- Ar g- Tr p- Cys)
Ghi*éé\ys)faN EQPNOAA) (Arg) 3-NH2;  (SEQ | D NO 138)

ASEGHRPG Bt RS s %ﬁb‘*lﬁd”rﬁé) 39)

Hi s- D- Phe-Arg-Trp
(A@ N'Pﬁégs@(",?ﬁg??l nl (Ar g) 4- N|—|2g 20 (SEQ | D NO 140)

AchcCN s (—E@@—DNAI ArgiTsp-BIPRys ) Pye) T g @) f-Ala-(Arg)s-Gin-
gl 2-Lys-(Arg)2-G| n- (Arg)3-NH2; (SEQ
(Alg:)}N@ EQI (Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p- Oys)

el AR R R
Gl 1+ (GRCIIENDYSref AT 0) 2- G n- (Arg) 3-NH2; (SEQ ID
I\Iz)lg21) Ac N e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys)

Acke(@YGE-FHADER- N Af T3 £Qys ). (Rrgl) Berg Mekp:-f-ASEQy1-Oly-(Arg)s-
NO 142) Ac-N e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Q/s)
thlmrgi«x MngSEQ%Na&lé )2-d n-(Arg)3- 30 NH2; (SEQ

A Lo NIPA200% JORL, P PS2008 -

(Afﬁgc)ﬁf\l@{zp{s?gjb%b% )3-Gn-(Arg)3-NH2;  (SEQ I D NO. 144)

D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys)
Acdt (@AY aGHAHIY-B-TNat-AA¢-4)8alNHE; CysHARo) A rgNOs A-# 8 la-(Arg)s-Gln-

(Arg)s-NHz; (SEQ ID NO:118)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)z2-Arg-Asp-f3-Ala-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:119)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)z2-Lys-Asp-f-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)s-NHz; (SEQ ID NO:120)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro)-Arg-Asp-fi-Ala-Tyr-Gly-
(Arg)s-GIn-(Arg)s-NHz; (SEQ ID NO:120)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro):-Lys-Asp-fi-Ala-Tyr-Gly-(Arg)s-
GIn-(Arg)+-NHz; (SEQ ID NO:121)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-1-Nal-Ala-Cys)-(Pro):-Arg-Asp--Ala-Tyr-Gly-
(Arg)s-Gln-(Arg)s-NH:; (SEQ ID NO:121)
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5

Ac-N e-c(Cys-D-Al a-Hi s-D Phe-Arg-Trp-Cys)-(f3-Ala)2- (A
WO 2009/064mt ( Arg) 3- NH2; (SEQ | D NGO 148) PCT/US2008/012490

Ac- Nl e-c(Cys-D Al a-H s-D- Phe-Arg-Trp-Cys)-(f3-Ala)2-@3d

- - - : r 149) .
BB S B R gy v
I@ym@l BEQADEN®:G2n- (Arg) 3- 10 NH2; _(SEQ I D NO 149)
e-c(Cys-D- Al a- H s- D- Phe- Arg- Tr p- Cys) - Doc- (Arg) s- G
AcI—qﬁCYsAG@ BLisgNB22- l\(aBE@-IlENalmaﬂg)f@) (Pro)z Arg-Asp-f-Ala-Tyr-Gly-
H s-D-Phe-Arg-T Doc-d Ar
(A,@s AR B0 PR 126 No S50y 15 YA

ZF&' %@Qﬁmwswggg%% ﬁgﬁzp S A T C e h

(AP@:;NI‘Q GE RNy Hi s- D- Phe- Ar g- Tr p- Cys) - ( Doc) 2- (Ar g)
A n- (Arg) 3- NH2; (SEQ | D NO 151)

AcAc(ch Glu: (‘ES/@-BW ATERSND- PlaeCys)-(RrD)plyGyAIp-L-Bde) Rral-Gir-

N (Arg)3-NH2; 20 (SEQ I D NO 152)
(Aﬁ%)‘* P&@F -%Ap&ms D- Phe- Ar g- Tr p- Cys) - (Doc) 2- Tyr - G

AT R SR B8 Ao

5 4-NH2; (SEQ ID NGO 154) 25
(A?g)%(@?%?%fﬁw)s DPhe ,(Arg Tr p- Cys) )

Ad-e(Bly s GTy-HiEDy2- (\ﬁ:l-@)rﬂ—ZGJgjzglﬁr@As?-(N?& Lyé(/s;@cg(zﬂnﬂm jﬂgﬁ—%irg)s-
a-M s e- r S a
Glngjﬁég)@\lﬁp@@@i\l 12600 SEQ 1D I\I% 152

A T L ST d\%‘%%gﬁ'a’é‘*ﬁ)ﬁwo

90
(A@Q%@A%NW@E%&%O%&EW Arg-Trp-Cys)-(f3-A

Ad-a¥-s-Tu-Hik-P-1-Nob s g CHNalf Alar @Y s PRy f SERHADa Tx-TBHY Arg)e-
Ac- N e-c D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - Doc- (Arg) s- G
GIn{Arglp- %ﬁ@ IMNEID NO 157) 5
Acsb\(g(C&NéL fig 5&%}34?&@2 Kt R %@PAI%/ K5 Ok Gy
(A{9@r Eﬂ'h‘?(&ﬁgﬁ&mﬂ}(@\t@ It‘J ﬁo[bWe Arg-Tr p- Cys) - Doc- Tyr- G y-
Ac-c(Cys-Glu-His-D-2-Nal-Arg- -2-Nal-Ala-Cys)-(Pro)s-Lys-Asp-g-Ala-Tyr-Gly-(Arg)s-
Gln-(Arg)s:-NH; (SEQ ID NO:128)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro).-Arg-Asp--Ala-Tyr-Gly-
(Arg)s-GIn-(Arg)s-NHz; (SEQ ID NO:128)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)-Lys-Asp--Ala-(Arg)s-Gln-
(Arg)+-NHz; (SEQ ID NO:130)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-(Arg)s-Gln-
(Arg)+-NHz; (SEQ ID NO:130)
Ac-¢(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Arg-Asp-f-Ala-Tyr-Gly-(Arg)s-
Gln-(Arg)s-NHz; (SEQ ID NO:133)
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro):-Lys-Asp--Ala-Tyr-Gly-(Arg)s-
Gln-(Arg)+-NHz; (SEQ ID NO:134)
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(SEQ I D NG 156)
Ac- N e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - ( Doc) 2- (Arg)

W@ 2@90613Ar g) 4- NH2; (SEQ 10 I D NO 157) PCT/US2008/012490
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - (Doc) 2-d y- (

AT SR P B BN et SRR B By Ay Slyre
Ghl‘)(AI(\{}{ @E lﬁfmg)ﬂ% H2; (SEQ ID NO 158) 15
Ac- i s- DPhe Ar g- Tr p- Gaba- Cys)-f3- Al a- Tyr-d

Acy(Cos- @)15}-1&' D-Z-Nab ABg HalR A la-C QP F:-NE3-ASRS-Ala-Tyr-Gly-(Arg)s-

Ac- Nl e- s- H s- D- Phe- Ar g- Tr p- Gaba- Cys)
Gln-(Argia- Nkizé&&Q%N On139) 3- NH2; (SEQ I D NO 160)

AGECH §lw§¢sé€% SRR G R Mo ety gy-(are)e

th\l@q NH;; (SEQ ID NO:135)
e c(Asp-Hi s- D- Phe- Arg- Trp- Al a- Lys)-f3-Al a- (Arg) s-

AcGJté—c((@ygDQzAl‘dl-His 0-FRE Arig- TN yis-2Doc)2-Tyr-Gly-Arg-(Lys)z-(Arg)-Gln-

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Lys)
(Afg)AN&IZﬂﬁsﬁQd%/N@A}% )s-A n-(Arg)3-NH2; (SEQ | D NO 164)

AICE D ERRO R Ak G g R G A Laaphre i

Phe- Ar g- Tr p- Lys)
AN e o) 5. ez, (SED 1D N 163)

ACAQ'}eM(éyS}DASh-HsSD-ﬂH\Eh@rgAI’ AyH-DogshyrGI3- Mgl s ArgH-Gin-
Ag)s- O 3-NH2; ~ 30 (SEQ I D NO 164) - 148 WD
(A@@ B@EQ].I 11362008/ 012490

Acﬁglec&(ﬁyi—kféfasﬁﬁia Phe r% g)(\%ﬂi%lé)(Agg)a Cﬁln?}x )% ( %’EQQ ID

Né\q%%e c(Asp. Hi s- DPhe Arg-Trp-Lys)-(l-Ala)2-(Arg)s-d
- g)3-NH2; (SEQ ID NO 165) 5
AcANIeN(€ys DA - HiissD PhichvergAT 19~ Ay )-ALAR) GIDa A r S WG (g )ANT2S

-@n-(Arg)3-NH2; (SEQ ID NO 166)
(SHRIRINOEBBs p- Hi s- D- Phe- Arg- Trp- Lys) - Doc- A y- (Arg)s-Gn
ARISGIEE s B B -y T Arg Sl A
(Sﬁi%%ﬁlB&)SEQ ID 10 NO 168)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:140)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-(Arg)z-Lys-(Arg).-Gln-
(Arg)s-NHz; (SEQ ID NO:141)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Tyr-Gly-Arg-Lys-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:142)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-Gly-(Arg)2-Lys-(Arg):-Gln-
(Arg)s-NHz; (SEQ ID NO:141)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-#-Ala-Gly-Arg-Lys-(Arg)s-Gln-(Arg)s-
NH;; (SEQ ID NO:142)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-f-Ala-(Arg)z-Lys-(Arg):-GIn-(Arg)s-
NHz; (SEQ ID NO:143)
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Ac- Nl e-c(Asp-Hi s- D Phe- Arg- Trp-Lys) - (Doc) 2- Tyr-G y- (Ar
g)s-An-(Arg)3-NH2; (SEQ 1D NGO 167)

wa\eoodloere( Asp- Hi s- D- Phe- Arg- Tr p- Lys) - ( Doc) 2- G RET/BS)&012490
An-(Arg)3-NH2; (SEQ ID NO 167) 15

BB AR IR i

(S]?{%ﬂb“]\ﬁjq -Hi s- D- Phe- Arg- Tr p- Lys)

Al a- Tyr - Gly (Arg)s-dn-(Arg)4-NH2; (SEQ 1D NG 170)

AcAleM(€y & DA [o-HissD BheHugAFrg-y LAY Arg)s-Gln-(Arg)-NHz; (SEQ ID
f3-Ala-dy-(Arg)s-d n- (Arg) 4- NH2 (SEQID 20 NO 169)

NG44 e- c(Asp- Hi s- D- Phe- Arg- Trp

ARl G PRI I ,s?fﬁﬁ%» P Ry oo

IDMNOAY$- G n- (Arg) 4-NH2;  (SEQ I D NO 170) 25
Ac- Nl e-c(Asp-Hi s-D Phe- Arg-Trp-Lys)-(f3-Ala)2-Gy-(Arg
AC)Nlea(ﬁy( Br 4)o4HINHD-Phe SEQ- Trip-CP(A-Al)).-Gly-(Arg)s-GIn-(Arg)s-NHo;
;Asp Hi s- D- Phe- Arg- Trp-Lys)-(f3-Ala)2-(Arg)s-G
(SEQNH?N%? ONH2: (SEQ ID NO 171)

AR ARG ?gﬁéﬁﬁéﬁ%@%& F45 R Yok s

NEZD RO A1 BET/ US2008/ 012490
AC-N'e- c(Asp- Hi s- D- Phe- Arg- Trp- Lys) - Doc- G y- (Arg)s-G n

Ac- e ts-R-R la- I SHDPhD- Al rpAQys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Lys) - Doc- (Arg) s-d n- (Ar
N@jalNH2; (SEQ ID NO 172) 5

SN EPASE 0B Ga i R g (R A Kk
IDNONB% c(Asp- Hi s- D- Phe- Arg- Tr p- Lys) - (Doc) 2- @ y- (Ar g) s-
A n-(Arg)4-NH2; (SEQ ID NG 174)

AcAsleN(€y < DAA [a- HiissD Pheherg AP rg- Ay p-Dogshyr{Ega A2g - SHa Y Argh-NH:;
é@ )4-NH2; (SEQ ID 10 NGO 174)
S l\éOé?Qisp H s-D-Phe-Arg-Trp f3-Al a-Lys)

AT DAEla il D B o) PRI Ao (AR e

IDfl\fﬁoﬁ‘gﬂ (Arg)s-An-(Arg)3-NH2; (SEQ ID
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc):-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:152)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc):-Tyr-Gly-(Arg)s-GIn-(Arg)s-NH>;
(SEQ ID NO:152)
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-ff-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:154)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-fi-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)+-NHz;
(SEQ ID NO:153)
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(f8-Ala)-(Arg)s-GIn-(Arg)+-NHz; (SEQ
ID NO:154)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(f-Ala)-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:155)
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NO 176) 15 Ac-N e-c(Cys-Hi s- D Phe- Arg- Tr p- Ahx- Cys)
f3-Ala-Tyr-@y-(Arg)s-An-(Arg)3-NH2; (SEQ ID NGO 177)
w@\eooBloeHe( Cys- Hi s- D- Phe- Ar g- Tr p- Ahx- Cys) PCT/US2008/012490

f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ ID NO 178)

AcRyfe! &?C%f@{ﬁl&"ﬂ-ﬁ% P‘?\\g ﬂ'p% é%ﬁh%ﬁq%ﬁ) {Ag%% Glg-(Arg)r

qusk@ixpﬁ}cﬂggf)c(qs H s- DPhe Arg-Trp
f3-Ala-D-Cys)-Thr f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ
AC}NleNKI:ﬂSSD)AIQd‘IM@Pb(?@g THp<Cy3)-Ploe-(Arg)s-Gip( Apg)+ Byk) (SEQ ID
-Ala-Tyr-Ady-(Arg)s-d n-(Arg) 3- NH2; (SEQIDN0181)
NC%$57AC Nl e- c(Cys- H s- D- Phe- Ar g- Tr p- Apn- Oy

Ac A\rﬁ'did AP Aér% ﬂ gﬁ'ﬁ%)e 3 ﬁ’g‘?qy é%&?dl? (A’\gs-%ﬁl%)(Arg)as ‘NH; (SEQ

IDfI\%v{\g@ Tyr - Gly (Arg)s-A@n-(Arg)3-NH2; (SEQ I D NO 183)
Ac- Cha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

ActISleAl( @y {-Br 4 )asH GHPRPharAy g SErikRy s)-LSEQ yirfly I8 r oG8 4 A rg)s- NHy;
150 WD 2009/061411 PCT/ US2008/ 012490
(SEQIRINQ:43%As p- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

T NK2 8
AQUEGCIEPA SR R rw&%@@&@f@ GRS
IDNbAsHAr g) 3-NH2; (SEQ ID NG 185) 5

Ac- Chg- c( Asp- HIS D- Phe- Ar g- Tr p- Gaba- Lys)
Achl&l-cﬁQjﬁyD—ﬁayH(sADW -/GigAErpAT y5)-BD DR Gly-(SzR-CID- (Mg L S6h2;
;&Asp H s- D- Phe- Ar g- Tr p- Gaba- Lys)
(SE%I )g) s- A n- (Arg)3 NH2; (SEQ ID NO 185)

A 2%5—@%?—5%%% o B SHLD fasmy g argen

(SO 88 - hCha- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)
f-Al a- (Arg)s G n-(Arg) 3-NH2; (SEQ ID NO 188)
AcANIeh(gs-ERABEPHd- Ar TR Gaba-Gy T AGRDr GYs ) Arg)3SIN-Gr2)- TYH:;
r- &éAr )s-An-(Arg)3- NH2; (SEQ 1D NO 187) 15
(SES TR ¢¥fa:12 Asp Hls D- Phe- Ar g- Tr p- Gaba- Lys) - (f 3- Al a) 2- (A

AN E LS9t N2 r {50 - B AR B e GIn-(Arg)s-NH;; (SEQ ID
NO:160)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)--Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:161)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:162)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:164)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)--Ala-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ ID
NO:163)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-f- Ala-(Arg)s-Gln-(Arg)s-NH:; (SEQ ID
NO:163)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(8-Ala)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:164)
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Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - Doc- Tyr-Qd y-
(Arg)s-d n-(Arg)3-NH2; (SEQ I D NO 189)

WQ@\eob@h L ( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - DocPCRU§088/G32490
In-(Arg)3-NH2; (SEQ ID 20 NG 190)

AC%le- Elrigg %ég?ﬁ’ﬂf&@ 92?5%1 ﬁxé\' @ (sgﬁy%cﬁ’%?ﬁg;{%n (295 RUYSES D

Nd\@sgjc:ha c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - ( Doc) 2- (Ar Q)
s-Gn-(Arg)3-NH2; (SEQ ID NO 190) 25
AcAdLeI‘TU’i&P tiADpLh- Ar@T RreyHr(G-Alla)p Sed)aGlry- 64 rg)>-NHz; (SEQ ID
-Ala-Tyr-Ay-(Arg)s-G n-(Arg)4- NH2; (SEQID NG 191)
N(Ns 5ﬁCha c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

S BT R SRR Ry s

NG:1&hY- (Arg) s- Gln- (Arg) 4- 30 NH2; (SEQ 1D NGO 191) -151
WD 2009/ 061411 PCT/ US2008/ 012490

AcASlehChsp-tliABRPH- A DTRREy ArDecTEly-@algh-Gins)Ar g H-NA; (OED [TA
rggs A n-(Arg)4-NH2; (SEQ 1D NO 192)
#icha- C(Asp-Hi s- DPhe Arg- Tr p- Gaba- Lys) - Doc- Tyr-Qd y-

O e L S Ly%%%rg%% PN SRR

Nb@shAr g) 4- NH2;  (SEQ I D NO 194)
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Trp Gaba- Lys) - (Doc) 2-Tyr-G

AchyletobA gp-$Ti€EDAPiAA gg-T'r p- Nt : (DoSEQYHEINOA LD 35In-(Arg)s-NHz; (SEQ
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (Doc) 2- (Ar Q)
IDNQIAT)( Arg) 4- NH2; (SEQ 10 |1 D NO 194)

HIS e- - IrQ- Gaba- Lys
AN Phdings T o B oD Ebo ey Ne(GER
NQS\% Chg- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)
a-(Arg)s-dn-(Arg)3-NH2; (SEQ |1D NO 196) 15
A(‘ﬁNlﬁkﬂ?h@p-(HlAﬂSPM ArHTRREy A @oER A GIbSIN-YA)g)-NHz; (SEQ ID
f-Ala-Tyr-A@y-(Arg)s-A@n-(Arg)3-NH2; (SEQ I D NO 197)
NQ@&6§iPhe- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)

A B O3 M ST B 38, s
IDdellgo)Tyr -dy-(Arg)s-dn-(Arg) 3-
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-f-Ala-Gly-(Arg)s-GIn-(Arg)+NHo; (SEQ ID
NO:169)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-f-Ala-(Arg)s-Gln-(Arg)«-NHz; (SEQ ID
NO:169)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(f-Ala).-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
(SEQ ID NO:170)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(-Ala)-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:171)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(ff-Ala)z-(Arg)s-Gln-(Arg)s+-NHz; (SEQ ID
NO:171)
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:173)
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20 NH2; _(SEQ I D NGO 199)
Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- D- Tr p- Apn- Cys)

WO 300M064(1Ar g) s- A n- (Arg) 3- NH2; (SEQ I D NO 200D CT/US2008/012490
Ac Nl e-c(Cys-Hi s-D Phe-Arg-D-Trp

37 NCX
IR R i ﬁ&hé—éﬁ-% gk% [%ef ék M qu(@?% hD3ekd
N(bfﬁzﬁ)la (Arg)s-d n-(Arg) 3- NH2; (SEQ | D NO 200)
Ac- N e-c(Cys-Hi s-D Phe-Arg-D-Trp f-Al a-Cys)
AcENIHAATHHHISDyPlieAA s -Fr1Elpis)(Pog)/Srg)sMBR:- (ATSEQHD (SRR 1D 1)
Ac-N e-c(Cys-Hi s-D Phe-Arg-D Trp f3-Al a-Cys)
N@IM)a- (Arg)s-A n-(Arg) 3-NH2; (SEQ 30 ID NO 202) - 152

Ac C_el\i‘?g?é?@%;f?}%j A&% ;?9%5’ %1 ﬁ?@ 75 Argly Gln-(Arg)-NH:; (SEQ

IDINOAY®- Tyr-Ad y- (Arg)s-d n- (Arg) 3-NH2;  (SEQ I D NO 203)
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen)

ActISleAl( AsEHjis-DAPIng- 81 GlTrp-Ls)g Doy - (A SEGIM-DA ND-RBB) (SEQ ID
Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Pen)
N@:3743 a- (Arg) s- A n- (Arg) 3- NHz; (SEQID NO: 205)

SRR Y B RO -?%“Pﬁ%?%“?‘ fistnT

NAG74) e- c(Cys- D- Ala- Hi s- D- Phe- Arg- Trp-Pen) - (f3-Ala) 2-GL
y- (Arg)s-Gln- (Arg)3-NHz; 10 (SEQ | D NO 204)

AAS N (A sp-HRy-B- PhotAzg HirsS Tk IR g/ 38 g F Ty r Kby A ) SCIN- 60 12)s(MH:;
Esé;%s-(} n- (Arg)3-NHz; (SEQ 1D NO 205)
(SETIRINOA{®Qys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - Doc- Tyr-d y-

G AN e PR o g

NO3g7& n- (Arg) 3-NHz; (SEQ 1D I\I0206)
Ac- Nl e-c(Cys- DAIa H s- D- Phe- Arg- Tr p- Pen) - Doc- (Arg) s- G
Ad—NleQd{\CgQ -BliNEiZPhel SEITHIARNQyAPSIAla-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
-Nl e- céQ/s D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - (Doc) 2- Tyr-G
(SE@H?M@)I DA n- (Arg)3-NHz; 20 (SEQ I D NO 207)

S R B R Ao et ook
NO:178)
D-Phe-c(Cys-His-D-Phe-Arg-Trp-f-Ala-D-Cys)-Thr-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:179)
D-Phe-c(Cys-His-D-Phe-Arg-Trp-f-Ala-D-Cys)-Thr-f-Ala-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:180)
Ac-Nle-c¢(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-fi-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:181)
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:182)
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
(SEQ ID NO:183)
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-fi-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:184)
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Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - (Doc) 2- (Ar Q)
s-@n-(Arg)3-NH2; (SEQ ID NO 208) 25
w2@ape(Cys- Hi s-D- (Et) Tyr-Arg- Trp f- Al a- D- CyspCT/US2008/012490
f3-Ala-Tyr-Ay-(Arg)s-dn-(Arg)3- NH2; (SEQ I D NO 209)
Phe byS: - -, - - i
Ac?%l ?Agé-%%@?% N R PAEREL O PR VR (Are)- N
g§ys-H s-D- (Et)Tyr-Arg-Trp f3-Al a-D Cys)
Ala GIy(Arg)s G n-(Arg)3-NHz; 30 (SEQ I D NGO 209)
Ac- Nlt&IBAspAHIQDElgieeA@IHp -Bah- U&%N@Wlm-(Arg)a-NHz; (SEQID
D-Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp
NQ:38A a-D- Cys)-f3-Ala- (Arg)s- G n- (Arg) 4-NH2;  (SEQ ID

Ac@ﬁ&s&%@?ﬁ%—%m %'a%ag i}& %‘l)’yg CéugAr%)s Glr)u éAmNHz
(Sg(g 1 212) 5 D- Phe- c(C,ys H s-D-(Et) Tyr-Arg-Trp
Ala D Cys) - (f3-Ala)2- (Arg) s- Gln- (Arg) 3-NH2;  ( SEQ

ActOhgNpAR b3 )isID-PheAag- Oy p-Grdba-10s{-FA I3 Ar ghs-GrF( forg)s-NHo; (SEQ ID
f3 Ala-D-Cys)-(l-Ala)2-@y-(Arg)s-A n-(Arg) 3- NH2,

) | D NO 213) D Phe- c(Cys- HIS D-(Et) Tyr-Arg-Trp

N it hniEME e 1 i .

N}fh?;g'?g %Doc Tyr-dy-(Arg)s-dn- (Arg)S NH2; ( SEQ
214) D-Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp

Acth@ase(Bspyi-DEBle-Afg -0y s-Gaba-LyA)-fH)A3a- k) s-GBE@ rg)sENHz; (SEQ
NO 216) 15 D-Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp
IDfNle&S)Dq/s) Doc-G y-(Arg)s-Gn-(Arg)3-NH2; (SEQ ID

Acf“% 1@% e Bhek iy S DI BT CyapG g

N {@)C(Q/s H s-D (Et) Tyr-Arg-Trp
f3- Ala D-Cys) - (Doc)2-Tyr-dy-(Arg)s-d n-(Arg) 3- 20

AcMia-¢(AERHIPINCh Apy - Tiep Phda 4 (yE) - Aad- (Ber g EQ Iy ArAs-dHEE (SEQ
f3-Ala-D-Cys)-(Doc)2-(Arg)s-An-(Arg)3-NH2; (SEQ ID
IDR®:28%) D- Phe- c( Cys- Hi s- D-(Et)Tyr Arg-Trp

AR R TR R R,

Slféllﬁ"l\ﬂ)%@fs) (Doc) 2- (Arg)s-d n- (Arg)4 NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:190)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)-Tyr-Gly-(Arg)s-GIn-(Arg)s-
NHz; (SEQ ID NO:189)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc):-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:190)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:191)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:192)
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(-Ala)-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:191)
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(SEQ I D NG 217) D-Phe-c(Cys-His- D(Et)T r-hArg-Trp
f-Ala-D-Cys)-Thr f3-Ala-Tyr-dy-(Arg)s-dn-

W@ 2009p84NH2; (SEQ | D NO 218) PCT/US2008/012490
D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp f3-Al a-D Cys)-Thr

f.3<,Al 3-,(An < 4 n-.(Ar s 13 ' | 121 :
AR GBS TR TSI T ak30 el b R re P P AR N (58Q
ml&@ﬁgz)c(qs H s-D (Et) Tyr-hArg-Trp
f3-Ala-D-Cys)-Thr-(f3-Ala)2-Tyr-G@y-(Arg)s-d n-
ActhiTlg) ABpiHis{CEEke-ADRg Nch Zabh-Lys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s+-NH:;
D- Phe- C&ﬁ s-H s-D-(Et) Tyr-hArg-Trp
(SEQITANQ: %\/ - Thr - (f3 Al a) z- (Arg)s-d n- (Arg) 3- NH2;

LB i s B A0S iy P T g
%IDNOZZl) D Phe-c(Cys-Hi s-D-(Et) Tyr-hArg-Trp
f Al'a- D Cys)-Thr-Doc-(Arg)s-An-(Arg)3-NH2; (SEQ ID

AcM@W&)Asﬁ)—I-Bh—@—Eh@A‘tgmrp-@béEty)sfF@od)W;g*-G]yﬂArg)s -Gln-(Arg)s-
f-Ala- D'L;g) -Thr-(Doc)2-Tyr-dy-(Arg)s-dn- 10
NHAHBINND-IBSEQ | D NG 221)

AT gﬁ%%%a‘%ﬁwé;??r@ﬁebwlxﬁb e e

ID%(B’J}@I)C(Q/S His-D-(Et) Tyr-hArg-Trp f3-Al a-D Cys)-Thr
Ala-(Arg)s-GAn-(Arg)4- NHz; (SEQ ID NGO 223) 15

ACEBED%*GIA@ S—hHDSP]Ek (AEg)TTp’-IGabAJ’Lg's)Tﬁ Ala-Tyr-Gly- (Arg)s -Gln-(Arg)s-
f-Ala-D -Thr-(f3-Ala)2-Tyr-dy-(Arg)s-d
NHA(GRIIN 1%5$EQ | D NO. 222)

AR SASTE TP BEARIIaTE hr oveir a5

D 4D NO 223) D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Trp
@%3 D-Cys)-Thr-Doc-Tyr-A@y-(Arg)s-d@n- 20

AcHRTE) AANHRTis-OSP - ABL-Ep-22BA-Lys) ﬂ -Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp
(SEQ Fp &ND®IEX)s) - Thr - Doc- ( Ar g) s GI n-(Arg)4-NH2; (SEQ ID

Aot boryly Brife ¥ it Crbn Tyt (- G o R (Arg)-NEE; (SEQID

) 4- NHz; (SEQIDN0224) 25
Ncﬁ}f%ﬁe C(Q/s Hi s-D- (Et) Tyr-hArg-Trp

ENRL AR ALDDC) -
A OND 235y B Phe & Oy 8 TH o B (E) Tor g B

NH&(S@Q\M)@Q%TN f3-Ala-Tyr-dy-(Arg)s-d n-

Ac Nle- c(gys His-D- P%\%QALgDDI\'IQpZAzpr)\ -Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:200)
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NH>;
(SEQ ID NO:199)
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-f-Ala-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:200)
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-f-Ala-Cys)-f-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHoz; (SEQ ID NO:201)
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-f-Ala-Cys)-f-Ala-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:202)
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D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Bip f-Al a-D Cys)-Thr
f-Ala-Tyr-dy-(Arg)s-An- 30 (Arg)4-NH2; (SEQ ID

WONN09AGIKH1E 155 WO 2009/ 061411 PCT/ US2008/ 012490PCT/US2008/012490
D- Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Bi p f3-Al a-D Cys)-Thr

Ac&llg‘lh zcifg/,lﬁﬁ %@ﬁ%&g 3 Tryﬁ%pékéﬁgfﬁ L NP AL GIn-(Arg)s-NH:;

(SHQ i ard2@ys) - Thr - (f 3-Al a) 2- Tyr-A y- (Arg) s- A n-
(Arg)3 NH2; (SEQ ID NO 227) 5

AcDNRRECy« RyAlaHls-IDPhEArgyFrpHany S8 1p-Gly-(Arg)s-Gln-(Arg)s-NHy;
f3-Al a- DC,ys) Thr-(f3-Ala)2-(Arg)s-d n-(Arg) 3- NH2;
(SEGHONQPRR), 228) D- Phe- c(q/s Hi s-D- (Et) Tyr - hArg- Bi p

s BTN el Mk oo

N&:305) a- D- Cys) - Thr - Doc- Tyr-Qd y- (Arg) s- A n-
(Arg)4-NH2; (SEQ I D NG 230)
ACBNE‘FCEEC}Z( DyAlal—Hs-[DPbEtP)r'gyTrpl“thg(/BAﬂB)z Tyr-Gly-(Arg)s-Gln-(Arg)s-
Thr-Doc- (Arg)s-A n-(Arg)3-NH2; (SEQ ID
N}IQO(SE@D &Fg)c(@s Hi s- D- (Et) Tyr-hArg-Bip

Ac(]ir -c)(élyNDH%I%(@é@-%%ﬁ)g%E{ﬁe}}g(/}{A é%‘zr-@ﬁ)ﬁ(ﬂg?s:Gm-(Arg)a-NHz;

(s@ﬁb@q@@@;s H s-D (Et) Tyr-hArg-Bip
f-Ala-D Cys)-Thr-(Doc)2-(Arg)s-d n-(Arg)3- NH2; (SEQ
ActNleNQC28R) Ala-His-D-Phe-Arg-Trp-Pen)-(f8-Ala)-(Arg)s-GIn-(Arg)s-NH:; (SEQ
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- d y- Cys)
IDNQPE)TYr - A y- (Arg)s- A n- (Arg) 3- NH2; (SEQ I D NO 233)

R L et T T ST e S

(Sliﬂ%ﬁb‘i\( §7)H s- D- Phe- Ar g- Tr p- Apn- Cys)
Al a- Tyr Gy-(Arg)s-An-(Arg)3-NH2; (SEQ 1D NG 235)

ANNE-GCBD- MasHB IRPee A rg-THppReAPD oSGy - (Arg)s-Gln-(Arg)s-NHz; (SEQ
f3-Ala-(Arg)s-An-(Arg)3-NH2; (SEQ ID NO 236) 25
IDN@284)Cys- Hi s- D- Phe- Ar g- Tr p- Apn- Cys) - (f 3- Al a) 2- Tyr - Gly

AGHE c@{:@-S—&aﬁﬁ%%%g.e%ﬂr&%ﬁa—ﬁe{?‘?yé@@m@@ﬁm@fgm

N(§92@6)(Arg)3 NH2; (SEQ ID NO 236)
Nl e-'c(Cys- Hi s- D- Phe- Ar g- Tr p- Apn- Cys)

ActSIoAN@yFDF ATRHisINPY) 1 TrplBAnE Bodi2y - GSEQ rgRaC R Arg)s-NH:;
(SEN(S)'n% A :2671)56
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Gly-(Arg)s-GIn-(Arg)s-NHz;
(SEQ ID NO:208)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:208)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-fi-Ala-D-Cys)-f8-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:209)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-f5-Ala-(Arg)s-GIn-(Arg)s-NHy;
(SEQ ID NO:210)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-f5-Ala-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:209)
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WD 2009/ 061411 PCT/ US2008/ 012490
Nl e- c( Cys- Hi s- D- Phe- Arg- Tr p- Apn- Cys)

WO 300Mo6r4(Ar g) s- A n- (Arg) 4-NH2; (SEQ I D NO 238pCT/US2008/012490
Nl e-c(Cys-Hi s- D Phe- Arg- Trp- Apn-Cys) - (f3-Ala)2-Tyr-Qdy

_( Ar - 4 X E D A )
D RGBT A e AR ORI R ARG A B
(slﬁrbnjw@gi -NH2; (SEQ I D NO 238)
e- c(Cys-Hi s- D- Phe- Arg- Tr p- Apn- Cys) - Doc- Tyr-d y- (Arg)
D- Ehﬁ(ﬂy@ﬂ@-&(ﬂ.‘ﬂg@fph&x@?p ﬁTBld\[A)-pQ)&?—AX/ﬂ )AlzB;—Tyr(-’CA;rly ;ArgésI Gln(—A
s-H s e- r n- Cys C s-An
(Argdy é‘fia% BE¥I B2 10 %o 220 k

D- ; gs—c&é&s%f-)@-g%t Iérg’“f%égéﬁ’q @Wé&l&%&)g&-é& (A(?gys-l‘(lﬁz

(Sg@%gqu\(@ﬂ%)Hls D- Phe- Ar g- Tr p- Apn- Cys) - (Doc) 2- (Arg)s-Ad n
Arg)3-NH2; (SEQ ID NGO 240) 15

D-Rhee(€lySyHis -Gt FyRhergAF - e By By W Do SliF A gl Girt-@kig)>-
s-dn- (Ar NH2; (SEQ |D NQO 241)
Nw:@m®§a#§)aphe Ar g- Tr p- Apn- Cys) - Doc- (Arg) 5- G n- (A
4-
D-kﬁé-c@'ﬂ%{m RAND Al ‘/%}\Ia RSB - Gy Agey N
(sgc?mal\@%;()Ar g) 4- NH2; 20 (SEQ I D NO 241)
e-c(Cys-Hi s- D- Phe- Arg- Tr p- Apn- Cys) - (Doc) 2- (Arg)s-Adn

D-Phé\e@)y4-HisED)- (Kt @ Arg-TrideB-242D-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-
Ac- N e- C&%z D- Leu- Hi s- D- Phe- Ar g- Tr p- Cys)
NHz; {EQ Iy W(Arg)s-An-(Arg)3-NH2; (SEQ ID NO 243)

o B3 R AR AR g e

IDAGOD G- c(Cys- D- Leu- Hi s- D- Phe- Arg- Trp- Cys) - (f 3- Al a) 2- Ty
r-dy-(Arg)s-dn-(Arg)3- NH2; (SEQ I D NO 243)
D-Be-NQys HIO-(I) Tyt g Brplp- Re DA g) Dip- Qs GIA( A Db

Arg) 3-NH2; (SEQ 30 ID NO 244) - 157
(SEA(%%)@MBZH 1 PCT/ US2008/ 012490

o i R AT BLEp BB RATH A s
ID NO:217)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-fi-Ala-D-Cys)-(Doc)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:215)

D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-fi-Ala-D-Cys)-(Doc)2-(Arg)s-Gln-(Arg)s-NHoz;
(SEQ ID NO:216)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-(Doc)-Gly-(Arg)s-Gln-(Arg)s-
NH:; (SEQ ID NO:215)
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-f-Ala-D-Cys)-(Doc):-(Arg)s-Gln-(Arg)s-NHz;
(SEQID NO:217)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f-Ala-D-Cys)-Thr-#-Ala-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:218)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f-Ala-D-Cys)-Thr-f-Ala-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:219)
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Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg- Tr p- Cys) - Doc- (Arg) s- G
I n-(Arg)3-NH2; (SEQ ID NO 246) 5

wa\eoodloere( Cys- D- Leu- Hi s- D- Phe- Ar g- Tr p- Cys) - ( DoR¢RUI2008/@B 2490
ly-(Arg)s-G@n-(Arg)3- NH2; (SEQ I D NO 245)

o S STy ,gnﬁcﬁ«%&arwamp&y {9ain.

RoLAk) HIS D- Phe- Arg- Tr S
(A% i @yréy%)y (A?g)s A n- (Arg)g NHg Q/1)0 (SEQ ID

D-Ri@- a(cw Hlis TN(Ef) Byt OergEEr b giA - B-CysPb s -7 pA@)ssGIn-(Arg)s-
(3 AL (A O (A9 AN (SEQID Na249
NHig: (SHQL K‘@ 19D Leu- Hi s- D- Phe- Ar g- Trp Q/s) (f3-Ala)2-Ty

D- f3 < f\fl)éé’g?rf %ﬁ(%—@e %T%lﬁB/gEZRr(‘é’ rp- osc)]%'(f%ykga?ip(h)\

Af }ﬁnr@ Eg;mm i, (SEQ 1D NGO 248)
( K’g (@ D- Leu- Hi s- D- Phe- Ar g- Tr p- Cys) - Doc- Tyr- Q@ y-

D-Phe- QKX};IS{HIm—E( ety y4-H¥kZ: Trp((SEQR-DECWRTR4Boc-(Arg)s-Gln-(Arg)s-NHz;
Ac- Nl e- Cép Cys-D-Leu- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- (Arg) s- G
(SHQITP NP A)NH2; (SEQ ID 20 NO 250)

0Pl AT R A TR R é‘rﬁb@a@ APOBNZAYS -G

3 H s- D- Phe- Arg- Tr s)-(Doc) 2- (Ar
(A%Gan}ﬁ(ﬁr%Nl—Q %SIEQ IDNOZ%O) SSW) (Poc)2-(Ar9)

OO Db e
(Arg)+ Nfbréﬁ@}d@g@?-gg H s- D- PhegAr g- Tr p- Oys) .
D-Rhe ﬁ@a@ﬁ%ﬁ@%{ﬁ%ﬁ%@ RGP HIB &S TR iy aray

NI )3- 30 NH2; (SEQ 1D NO 251) -158
IR 5 Eooss 012450

D-Pli- QIO (E) T TP BEQy<T T 3 8)a) 15 Bl rgf i
rg)s-A n- (Arg) 3-NH2; (SEQ |1 D NG 252)
(Arg)«Nire; GE I@ ) Hi s- D- Phe- Ar g- Tr p- Cys) - Doc- Tyr-Q y-

D-gbeficiedre (T iatp b R o nipes Py e
NE e i Ridhi%s) (SEQ 1D

D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Trp--Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)s-Gln-
(Arg)s+-NHz; (SEQ ID NO:224)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp--Ala-D-Cys)-Thr-Doc-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:225)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp--Ala-D-Cys)-Thr-(Doc)-Tyr-Gly-(Arg)s-GIn-
(Arg)+-NHz; (SEQ ID NO:224)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-f-Ala-D-Cys)-Thr-(Doc):-(Arg)s-Gln-(Arg)«-
NH;; (SEQ ID NO:225)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-#-Ala-D-Cys)-Thr-f-Ala-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHz; (SEQ ID NO:227)
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip--Ala-D-Cys)-Thr-f- Ala-Tyr-Gly-(Arg)s-Gln-
(Arg)s-NHo; (SEQ ID NO:226)
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NO 254)

Ac- Nl e-c(Cys- D Cha- Hi s- D- Phe- Arg- Trp- Cys) - (Doc) 2- Tyr-G
wo 2000M63)5- G n- (Arg) 3- NH2; (SEQ I D NO 253) PCT/US2008/012490

Ac- Nl e- c(Cys- D Cha- Hi s- D- Phe- Arg- Tr p- Cys) - (Doc) 2- (Ar Q)

D-Bhe F\ﬁ'&é{(sﬁ %/)[53(@:12& h(AﬁE%IB}KO% %@sﬁ?’ggﬁfg?-(Arg)me-(Arg)s-

Nﬁﬁ(sﬁ@rﬁwoﬁ%(Arg)_s dn-(Arg)4-NH2;  (SEQ I D NO 255)
Ac-Ne-c(Cys Cha- Hi s- D- Phe- Ar g- Tr p- Cys)

D-PBe-#Cys{His §)- Bt ym-HAg eBi g-Nkda; D{CSERThB(f- Al@) 255 Gl Arg)s-Gln-
Ac- Nl e- &&%s DCha HIS D- Phe- Arg-Trp-Cys)-(f3-Al a)2-Ty
(Arg)aNyiy g)4 NH2; (SEQ | D NO 255)

o-fes 5 gslggg;?; ARG DR ).

N@c(gﬂ@my 8§>Cha H| s- D- Phe- Arg- Tr p- Cys) - Doc- Tyr-d y-
(Arg)s-d n- (Arg)4 NH2; 20 (SEQ I D NO 257)

D- Rbe M@%M@M%Eﬁdﬂgﬁ@ﬂ%b—wy%r Dyps)Tybady{ Arg3-6irG
- (A 4 NH2; (SEQ ID NQ 258)
(AmilePé QB8O Hi s- D- Phe- Ar g- Tr p- Cys) - ( Doc) 2- Tyr- G

DR fiﬁ%{%’gﬁ‘é@ e Bl A Epﬂpﬁﬁ%v ?FB'OB;Z%@( Beyormely

SEQ ID NO 258
(A%)ﬂ\ﬁ{(é@%l slwgzzgﬁge Ar g- Tr p- Gaba- )C,ys)

D- Phéxlc@ywmsca -VE{Ard)sSrg@ip- Alagl) =yNHThr-DOSESr g ) AN 259 NHy;
NIeé\S s- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys)
(SEQ Rp AQ@:A3Y) s- d n- (Arg)3 NH2; (SEQ ID 30 NO 260) -159

Dﬁﬁ) 2@3@}8 iﬁl'ﬁpws r&r P?f 8%%35&@5 (e NGl - Arglin-
(Ayﬁ)gﬁ}?t‘,@E@!ﬂl s&ggﬁg ErHS TréSCE;gbLDqll\?) 2?1?3 Ala)2-(Arg)s

D-Phb-0( -NHPTY r(F36Q Bip-A- AR-1380)s)-Fhr-(Doc)-(Arg)s-Gln-(Arg)s-
Nl e-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Cys) 3
NH; (SEQ D Q232r g) s- A n- (Arg) 4-NH2;  (SEQ | D NO 261)

AHTET R AJEE R e TRl 8 R T e dye-Cln-(Arg)
NHz; (SEQ ID NO:233)
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-f3-Ala-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:234)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s-NHz; (SEQ
ID NO:235)

Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHa; (SEQ ID
NO:236)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(8-Ala)-Tyr-Gly-(Arg)s-Gin-(Arg)s-NHz;
(SEQ ID NO:235)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(f-Ala):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:236)
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-f-Ala-Tyr-Gly-(Arg)s-GIn-(Arg)s«-NH:; (SEQ
ID NO:237)
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Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (f3-Al a) 2-Tyr-d
y-(Arg)s-A@n-(Arg)4-NH2; 10 (SEQ I D NO 261)
WOL@90613ys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - (f 3- Al aCF/{1$2009/612490
GI n- (Arg)4-NH2; (SEQ ID NO 262)

MGG R BT R
c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(
Arg)3 NH2; (SEQ ID NO 264)

NlNlc@ts{I@ﬁ@ Hhe-ADg Ave-Aprg CYs)a A Gslba- TRy ly {( Bog))-GITYA rgH-WH:;
E.))S dn-(Arg)3-NH2; (SEQ I D NO 263)
(SEQ ¥3)H s- D- Phe- Ar g- Tr p- Gaba- Cys) - (Doc) 2- (Arg) s- G

3-
Nw&‘%‘% TR A Ay & Wée@@@; QA NESER'D
NO:83dfl n- (Ar g) 4- NH2; (SEQ | D NO 265)

Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(
N1&c () ys-His)- PhS&R@e  Top- N-Z2§6) DAS Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
Nl e- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - (Doc) 2- Tyr-d y- (

ID N@$39d n- (Ar g) 4- NH2; (SEQ | D NO 265)

NI chsd%ﬁ?\lgb ﬁrgél%p l%grg )FZ)%%GSa Pfrg%/éin &xrg 3)1\%H Ag%?DG

NA61®( Cys- G u- Hi s-D-4- Br- Phe- Arg-Trp- G y- Cys) - (Pro) 2- Ly
s-Asp-NH2; (SEQ ID 30 NO 268)

Nlé\ee@(s@s ISiPhie Hirg-Top2A Mo Cy A DOTRFyAGly QAsy)s-(hn-0) B LYSEA
NH2 SEQ I D NO 269) -160 WO 2009/ 061411
/012490

Nle Céﬂs%f,_ﬁ Igg’éggrgﬂt} TP; Egg'%r(%m)z I}Iglrg)s ¢ ?’ng)s R iexiog

NC'$\§4 (Cys-Q3 u-His-D 2- Nal - Arg | - Nal - Al a- Cys) - (Pro)2-Lys
-NH2; (SEQ ID NO 269) 5

NlAe(Q(s@js -[EPhe A rg - Top2A pieCy SF DeBaY r-Blyat A CInRAa  R-NIMS {FEQ
sp- NH2: (SEQ | DN 210)
IDM,O@(iOys d u- Hi s- D- 2- Nal - Ar g- 2- Nal

Nlae@tyedﬁés%?&%’gzﬁpﬁm’*ﬂ%%(&r&ﬁ%@“@%«%ﬁ%.Hays

NO.’?@ NH2; (SEQ ID NG 270) 10

Hydant oi n(C(O) - (Cys-D-Al a)) - H s-D- Phe- Arg- Tr p- Cys] - N
NI1EZ(Cy(sSERQ D PhARA rg /rp-Apn-Cys)-(Doc)e-Tyr-Gly-(Arg)s-GIn-(Arg)+-NHz;
(SEQ ID NO:241) '
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc):-(Arg)s-Gln-(Arg)s+-NHz; (SEQ ID
NO:242)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-f3-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
(SEQ ID NO:243) '
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:244)
Ac-Nle-¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(8-Ala)2-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHz; (SEQ ID NO:243)
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(-Ala)-(Arg)s-GIn-(Arg)s-NH:; (SEQ
ID NO:244)
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c[ Hydant oi n(C(O) - (hCys-D- Al a)) - Hi s- D- Phe- Ar g- Tr p- Cys] -
NH2; (SEQ I D NO 271)
w&pﬂﬁy/dmunl Nn(C(O) -(Cys-D Al a))-His-D 2- Nal - Ar gpQ¥/psS109%912490
-NH2; (SEQ I D NO 272) _
Ac%lﬁﬁgé n l% %%9%@% 5[;;%?%' 8}5% B—clicsl:yl:r)_&l_yl\e%lréﬁrfgﬁ Tkpg)%{
(SE}:%{IU )n(C(O) (Asp-D-Ala))-His-D Phe-Arg-Trp-Lys]-N
(SEQ I'D NO 273) 15
Acézlﬂllelyt@@yﬁ DHuCKI 5} D{PAs A ig- BipaQ y sl & - (B P& 1AH 1 g)s-PHDISERHD

- (SEQ I D NO: 273)
NQZF‘M&dant 0i n(C(O) - (Asp-D- Al a)) - Hi s- D- Phe- Ar g- Tr p- Dab] - N
X E | D A
Z%ﬁgf@ém @25?’)&ﬁ.céfﬁ%&?a%s)#Pg@ﬁ;Tﬁﬁ&JWg%%Ff%%fﬁzm

NIJHZ Sﬁ%ﬂ\kﬁ% 273
‘-Iyantom (Asp Hi s))-D 2- Nal - Arg- Tr p- Lys] - NH2;
Ac(lﬂé@(dﬁj& NQLGRJH)S D-Phe-Arg-Trp-Cys)-(Doc)z-(Arg)s-Gln-(Arg)s>-NHz; (SEQ

Hydant oi n(C( O) - (Asp- Hi s)) - D- Phe- Arg- Tr p- Lys] - NH2;
IDG\%E@Q)D NG 274) 20

A&%@%‘?@ M%C&CQ)D(IA%F’M S e LA A PR N RN
(S%E%WEQ} n( C( O) (Asp- A5c) ) - D- Phe- Ar g- Tr p- Lys] - NH2;

AccliIgydans- DLEKLQI@}B(M&FAv%ﬁ'Dr)p)Cj&)Wl-aﬁ(mgg)'E@nL(y@g)n -NHi2;; (SEQ ID
(SEQ I D NO 274)

NQ@P4§)dant oi n(C(O) - (Asp- A3c)) - D- 2- Nal - Ar g- Tr p- Lys] - NH2;
D 27
Ac(éﬁﬁ%é Bt ooupmtp o bsiefinim-
S
@%nt ol n%%?()) (Asp- A6C) ) - D-2- Nal - Ar g- Tr p- Lys] - NH2;

A (ISEQC -NQLeliZB)s-D IHHay AT - -Ala):-(Arg)s-Gln-(Arg)«-NHz; (SEQ
C(C(O) (%Asp ASC)S) D- 2- Nal x%gys'l)'r(,é) L?/)s]( klg|2|2 ((E%)ID (

mm@zm)
Ac‘(:rg%% Cﬁl? D(P%SepAégl Cys) %Lc TArr Gl r(Fl)\rgy éln I?Arg)L; NHz;

(S%E%WE%H(C(O) (Asp- Apc) ) - D- Phe- Ar g- Tr p- Lys] - NH2;

Ac&(:rglélyQ I@g& ﬁo De(g%@)a(mm@ L Topr €§3) D N AT A G (Pr Y- NHMNIEQ ID
N@PW)dantm n(C(O) (Asp-Apc))-D 2-Nal - Arg- Tr p- Lys] - NH2;
QIDNGg 2 .

AN RSHE L HAL tﬁr}p Rl ey G D BORATTY R HAEL A

}QSE@%R? 3{ -161 WD 2009/ 061411 PCT/ US2008/ 012490

ol n O -(Asp-Apc))-D 2-Nal - Arg- Tr p- Lys] - NH2;
Z r r 2 e )s- Ire )a- 2,

e R SR D by My P e e R
IDH2O:26BEQ | D NO 276)
Aq&@%é%&%@@@j’he Ar[l)g- "IAIrpa )ys)% 2la[)'-l“)|?rh81y (Arg)s gln (Arg)s NHz

SR S0, (6 -0 A ) 5-D-he-sro-Top- gl

Af@léé&?%&ﬁé@é%)@dﬁ@ﬁg@)a-c%)ﬁbﬁiaé(&-g%t@m%ﬁbmlhﬁi; (SEQID

N(bbzﬂz)ntm n(C(O) (Arg-dy))-c(Cys-A u-H s-D Phe- Arg- Tr p-
EQ ID NO 278)

AWUW(EM!? li?( éi\@)in( R RBhechyg- TL‘R:CW)S(,B@IB)ZH}@ -Gy R eg)afdp-{Age)s-

N%Mﬂ%“é?%& ( yl\IO 5)7):; c(lals- G u- H s- D- Phe- Arg- Tr p-

Oys) - NH2; ( SEQ

I
Hydant oi n( C( O) - (

| e-G@y))-c(Cys-D-Al a-H s- D-Phe- Arg- Tr
p- Cys)-NH2; (SEQ ID
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NO 279)

Hydantoin(C(O-(dy-Ay))-c(Cys-D Al a- H s-D Phe-Arg-Tr
WE209OIHNH2; (SEQ ID 15 NO 279) PCT/US2008/012490

Hydant0| n(C(O) (Nle-dy))-c(Cys-D Al a-Hi s- D Phe-Arg-Tr

I re)3- 2
ca? %&& Aos )ﬁ%%ﬁed&% ?@%&) B ATy B A 24 PEQ
IDINGeBR))- NH2; (SEQ ID NO 280) 20
Hydantoin(C(O - (Ala-dvy))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr
ANy Sy R hy-BiiseDHEhe- Ag- 2719 ys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
[ O-(DA a-d c s-D Al a- Hi s- D- Phe- Ar
(S‘%Sg‘g&fi E:‘qu;)((SEQ I D N38)279§c,y ¥

ACFM%/%E?%\I%&% Qﬁ'l I%we }5@ Méﬁ;%)so&-@ll%)sf&&:(%gﬁﬁqﬁ& &ED ID

Noigslant oi n(C( O - (Val -@y))-c(Cys-D- Al a- H s-D-Phe- Arg-Tr
p- Cys)-NH2; (SEQ ID NO 279)
Adybai€p$-PX Ot Lig- Dt Bheah g Tre Coy)sDDA Ty 1G1s - Br Ok 4yrgr-

N*&w@éﬁ@ﬁﬁ%&%&?@ﬁ goy)2)792:(c,ys D- Al a- H s- D- Phe- Arg- Tr
Acgg@/%ggg?%!l %8' | RSB NPHAEDD)- (D&ﬁ%mé’)@@%:@?ﬁégqﬁm%sm

IDhydapaoi n(C(O - (A y-Ady))-c(Cys-3 u-H s-D-2-Nal - Arg-Tr
p- Cys)-NH2; (SEQ ID NO 281)

Ad-hitbas({Cps- B(@(\@}hs( NHhechye-Tre Cy)st-Glai Ti-6 1Dk ArgNebGInAg g TN Hz;
%sﬁq NH2; (SEQ ID NO 281) 5
&9 %@ﬁ?C(O) (D-Arg-dy))-c(Cys-d u-Hi s-D Phe-Arg-Tr

A%%%?x%%ﬁ%%% NG P A e S AR SEQ D

NAnB6)CY's) - NH2; (SEQID NO 279)
Hydant0| n(C(O) (Arg-dy))-c(Cys-D Al a-Hi s- D Phe- Arg-Tr

Aqu@y@@:meChs( SECDHPhe- A 6g-RP-27Y)(B-Ala)a-Tyr-Gly-(Arg)s-Gln-(Arg)s-
Hydant0|n -(D-Arg-dy))-c(Cys-D Al a- Hi s-D 2- Nal - Ar
NIz 1% H%\§Qi . (SEQ I D ~NO 282)

Ac.r*P(rf’e c&? %@%%@'&%@\%%g% ?UA% g s dth 2 D8l N YsEQ

IDI-ﬂygqgﬂm n(E:(Sg)Q I(AI a-N e))-c(Cys- G u-Hi s- D Phe- Arg- Tr p-
Ac- Nle -¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s«-NHz;
(SEQ ID NO:257)
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-Gln-(Arg)+-NHz; (SEQ ID
NO:258)
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc):-Tyr-Gly-(Arg)s-Gln-(Arg)s-
NHoz; (SEQ ID NO:257)
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc):-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:258)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f3-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz;
(SEQ ID NO:259)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-f-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:260)
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NO 283)

Hydant oi n(C(O -(Val -N e))-c(Cys-d u-Hi s- D Phe- Arg- Tr p-
W@Y®PAOSHRT (SEQ I D NGO 283) PCT/US2008/012490

Hydantoin(C(O -(d y-Ne))-c(Cys-d u-Hi s-D Phe- Arg- Tr p-

Nl%@%m%.an e AR R RO S Arels Fe el

(SHD By ; (SEQ ID NG 284)

Hydant 0in(C(O - (A y-Ne))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr
Nlg-c@s)HisHR-Phé-26) Trp-Gatia: QB4 -2%a)-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
Hgdantm n(C(O-(Ala-Nle))-c(Cys-D Al a- H s- D Phe-Arg-Tr

f s) NH2; (SEQ ID NO 284)

Nl%_.'%g? 55'1:&%@,% g%’él(%bl\“’\@ségél%yr%]y | @5 R RS- R

(sﬂ(y@m@g eC(O - (Val -N e))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr
Cys) - NH% (SEQ ID 30 NO 284) -163 WD 2009/061411

Nl@@ﬂy@&ﬂ@%ﬂ’ﬁ&%@@ rp-Gaba-Cys)-f3-Ala-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
Hgdantm N(C(O-(Leu-Nle))-c(Cys-D Al a- Hi s-D- Phe-Arg-Tr
@)s)-NH2; (SEQ I D NO 284)

ngy @r tﬁﬁﬂé%?ﬁ%ﬁt}ﬂ é\%@g %)ésj-)((/géﬁa)z[} T)'%-e;ly grgl%-g{ﬁ (AA%S! Jﬁz

(SwﬁgN@Q@fC(O) (Aib-Nle))-c(Cys-D Al a- Hi s- D- Phe- Arg-Tr
Hﬁ (SEQ I D NGO 284)

NlWWtHiSQ?g?gri@g @%‘@)@gsﬁ){(ﬂ%ﬁa)@mfgﬂ GlrixARgR-MHg(JEQID
N(Pl%éntm n(C(O-(Ay-Arg))-c(Cys-A u-His-D-2-Nal -Arg-Tr
NI O By B -Gy R RS G AR B BN {5
IDRiG¥8) NH2; (SEQ 1D NO. 286)

Hydant'oi n(C(O) (dy-Arg))-c(Cys-D- Al a-Hi s-D 2- Nal - Arg-

NI&(Cysyldis-INFBe- ArgE@pHEbaNGy 3 8fijc-(ADg)s-Gln-(Arg)s-NHz; (SEQ ID
Hydantoin(C(O - (d y-D Arg))-c(Cys-d u-Hi s- D Phe-Arg-Tr
N@-z@S) NH2; (SEQ ID NO 287)

Nlehc )%i;g)s%\,ﬁéo) ré%rgb%r@%é%)cﬁ/%yrt} - CarSaR-FS A :
(SEQ ID NO:263)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc):-(Arg)s-Gln-(Arg)s-NHz; (SEQ ID
NO:264)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHz; (SEQ
ID NO:265)

Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)s-Gln-(Arg)+-NHz; (SEQ ID
NO:266)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)-Tyr-Gly-(Arg)s-Gln-(Arg)s-NHy;
(SEQ ID NO:265)
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)z-(Arg)s-Gln-(Arg)s-NHo; (SEQ ID
NO:266)

Ac-¢(Cys-Glu-His-D-4-Br-Phe-Arg-Trp-Gly-Cys)-(Pro):-Lys-Asp-NHoz; (SEQ ID
NO:268)

Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)z-Lys-Asp-NHz; (SEQ ID NO:269)
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Hydantoin(C(O - (A y-D-Arg))-c(Cys-D Al a-Hi s-D 2- Nal - Ar
g-Trp-Cys)-NH2; (SEQ ID 20 NO 288)

wop@anerin(C(O) - (Nl e- Al a))-c(Cys- A u- H s- D- PheP@Er/gs200$012490

Qys)-NH2; (SEQ ID NO 289)

Ac- %&é‘%ﬂﬁﬂf H%E.(D QCIQLIE\AIO%%-(I)\@{ EM) @’sﬂﬁoﬂ L%Is I%$hIQHD‘r(gE(5rI§ Cy

Ng;iddydantm N(C(O-(N e-Cys))-D Al a-H s-D Phe- Arg- Tr p- Cy
s]-NH2; (SEQ I D NGO 290) 25
Acc:[@);&d@ht Hisp ¢ 9pl- 4 i3-MNal @ylaQys Db h-Liyis A sp- Whie-(AEQ 1Pr p-

NH2; (SEQ I D NO 290)
NQC%%dantm Nn(C(O- (A b-Cys))-D Al a-H s-D Phe- Arg- Tr p- Cy

AcS c%% Biy- %IIEEI?—& 1851 ﬁ?l& s Gy ik y A N (REQ IR NOR10)
i%C lu-0SEQ A Ra g@@qal -381a-Cys)-(Pro)>-Lys-Asp-NHz; (SEQ ID
c dant0|n(C(O) (Abu- Cys))-D- Al a- Hi s-D- Phe- Arg- Tr p- Cy
NGIZO0MH2: (SEQ ID NO 290) - 164 WO 2009/ 061411
PCT/ US2008/ 012490

At Hyraht BiP Rk prase- Ngf < P-Gysirol s nbiHar GERAR- oy

. (SEQ I D NO 290
Né%7}—(i/\ldantgl n(C(O-(11e- )q/s)) D- Al a- Hi s- D Phe- Ar g- Tr p- Oy

c[}gldaNk@n(d(éﬁgl SDONDaR9@s-D-Phe-Arg-Trp-Cys]-NH:; (SEQ ID NO:271)
Cc[ Hydant oi n O-(Cha-Cys))-D aHls DPheAr -Trp-Cy

c[Hy]daNkgn(QSEQTB-B- A\]@) 496)D-Phe-Arg- Trp Cys] -NH; (SEQ ID NO:271)
c[}g]dzwnféﬂ(tc?('gg&;qqﬁ N@)z@e $) )Nall}AAr'g Mrp-C sl]}l\?ﬂ? I8\ )
C[Pg)gci%gﬂnkgggg%@ D{@hgd—%% %T\?]ﬂr%ﬂp%)%]ﬁ’\?ﬁz- N T RiSYr2)
c[rg%@g?@% ) N%@%w@@rhe&@npdﬁ&ﬁhgw D Ny
c[@@y@&@ﬁﬁe@g@f@y@ﬂmwﬂm@mme APER TDNQYEY
C[Ihéiaminc&%( )08y B- dlapr HisrpherAngel trr g abr WHeSF QRN O:273)
c[xiy%Eag LB gﬁg% BAl) Hjs:DiEhe-Aesfip-Rapl- Ny (EQIDNR:273)
c[lﬁ%ﬁgtéﬂd\@ﬂ&@ﬁ HISS)) D-2Nal-Arg-Trp: %gs]Alr\Ié-Iz SEQ C%/)SI;IO 275)
[HyBEALRQY0) 2.939 H15) -D-Phe-Arg-Trp-Lys]-NHz; (SEQ ID NO: 274)
Ac- Phe- Ar Cys-D-Al a-Hi s- DPheAr

c[}@g@gtq@(}(%)ﬁég) -A3c))-D-Phe-Arg-Trp-Lys]- NG EQ% o 274)

[1-@%138&?[5&{@) %% K5 D-Brétasy D %ﬁ(ﬁ’{ T(":SEQ%SP\IO%)
o[ Eagfu?m&%@o)) SA% 968) D-Brélass BrPSs ARNGL T(SRQRrSNON4)
c[qygﬂ%%cgg((@ypmmmzmaﬂ-ﬂgmp ArsyNFpSBESID NER275) SEQ
[EAdaritenG(§) ¢ A ay 450) A 2-N1-A R Privel-yal U (SEEYE) NQHE5)
b SERUON 2821 5 2019 1 PLERSSH] 53! [k RS RSB ©
c[Hydantoin (C(O)-(Asp-A5c))-D-2-Nal-Arg-Trp-Lys]-NHz; (SEQ ID NO:275)
c[Hydantoin(C(O)-(Asp-Aic))-D-Phe-Arg-Trp-Lys]-NH; (SEQ ID NO:274)
c[Hydantoin(C(O)-(Asp-Apc))-D-Phe-Arg-Trp-Lys]-NHz; (SEQ ID NO:274)
c[Hydantoin(C(O)-(Asp-Aic))-D-2-Nal-Arg-Trp-Lys]-NHo; (SEQ ID NO:275)
c[Hydantoin(C(O)-(Asp-Apc))-D-2-Nal-Arg-Trp-Lys]-NH:; (SEQ ID NO:275)
c[Hydantoin-(C(O)-(Asp-Aic))-D-2-Nal-Arg-Trp-Lys]-NHz; (SEQ ID NO:275)
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3. The nmethod according to claim2, wherein said
conpound is Ac-Arg-c(Cys-D Al a-

woR@9DsRne- Ar g- Trp- Cys) - NH2 (SEQ I D NG 50) or BCT/US2008/012490

pharmaceutical Iy acceptable salt thereof. 25 4. The
c[k[ggs‘gggogg-?gg%g%sp%ga)-ﬁtﬁwm-&rg.w,mgmm«@t@ PIRRYDSS)| S
c[I—(yﬂ'aﬁtéﬂ\@(@'@G@B=ﬂan=}|i‘lis$-9h8|)&?ﬁrrgﬁﬁnﬂli\@}zs]SE]@'IH) NSED6)

I'D NO 278) or a pharmaceutically acceptable salt
c[Hylantnn(C(OD(Glu-Prdapddisdd Phe-dagdirndPabd-Nirdy (it [ NO:276)

cirfol Rt PGPtk Bsuited e Tk E B NP
. 4 . L ! y

ctryQiAbin 1) Fy SHE B A AR, B AT

Hygﬂaﬁtdri]ig(Cg{l(h%!gt@;y?)'-d‘(C§§Cmu$ﬂ§1[)eplﬁe-A$gJIB;5-@!s)-N‘l\ﬁ;l ©BQ.IDH

. T ccording to any one of clains 1-4,
NQw&)ein said subject is lean. 9. The nethod according

to claimb5, wherein said obese subject suff
Hydoptoin(C(O¥{Nise lwrd%s-@ge-mfh@-%ﬁ% a%éxf)dﬁ% (%%3%
NC?kf’é m 6, wherein said overwei ght subject suffers from
'ypé Il diabetes. 11. The nmethod according to claim?7,
HyWaRdHh (T (OR{Cly MOl e Cye Gah His DOpIRCAr S T f-€%/6)-NHS; (FSEQID
y}eﬂsﬁe I(I (dIP(abgt egmﬂ{lY@The nmet hod acggor%i zg) to c(l a‘igm 8,
NOw&)ei n said | ean subject suffers fromtype I
di abetes. 20 13. The net hod according to é)lbiju m1,
Hygaatain((Qu(Nlefely ey P-anilis e dhgri 8n P ysy-Aitlz (SEQID
NG YRF Ut aneous, intraperitoneal, intranuscular,
i'ntravenous, rectal, transdermal or intranasal. 14.
Hy lRRtIIR(OS(@IG O HLANAy$-D- £ladHR B-Phe VAL BHpRCEAINEY; (SEQ ID
adm nistration is continuous, 25 hourly, four tines
N@ard)y, three tine daily, twice daily, once daily, once
every ot her daIy tw ce weekly, once weekly, once
Hygpatan(Gie)-(Wieraly o 8s-R-Ariis; D-She vhgel rgviesiny N 5EQ D
Ncggégﬁ hs. 15. The nethod according to claim 14, wherein
' a adm nistration is continuous. 30 16. The nethod
Hﬁ&ﬁﬁfh@(@@)-(@yCd;%)m_(é§1s-mﬂmtmsrb%b%@dmpme%t)fmm; EEQG B
once daily. - 6
NO:280)

Hydantoin(C(O)-(Ala-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHo; (SEQ ID
NO:279)
Hydantoin(C(O)-(D-Ala-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)
Hydantoin(C(O)-(Aib-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)
Hydantoin(C(O)-(Val-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)

Hydantoin(C(O)-(Ile-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:279)

Hydantoin(C(O)-(Leu-Gly))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:279)
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WO 2009/ 061411 PCT/ US2008/ 012490 17. The net hod
according to claim 14, wherein said admnistration is
wWoerwe/oveekl y 18. The nethod according to clai nPAEPS2008/012490
wherein said administration is once every two 5
. € { 0 . e
B e B S il e e S
N@ggrding to claim 14, wherein said admnistration i s
once every two 10 nonths. 21. The method accordin
Hyalaytoim(§-(Q)-(Wleblyd)-c( Cys-Ghblie Pr2-Nai-d rgdirp$lys-BiFlz (SE ID
Ncﬁg" nistration of an effective anmount of a
lc‘lnocorti n receptor 4 agoni st to treat said insulin
0
Hy e EROR O SRS G CRp R DTRoh R TRR L DRS00
N(Tlmc;)met hod accor di ng to cI aim 21, wherein said
compound is Ac-Arg-c(Cy
Hyplagtoih(§(0)- ﬁﬂeﬁrgr@y)l)rqﬁCﬁ/Q)ANHZIS(@EQengP@PBQMS)1NH7a(SEQ ID
Cﬁ?jr maceutically acceptable salt thereof. 20 23. The
N Hod accor di ng to claim2l, wherein said conpound is

HQ&E@&E@)@ F&%lg]))@c(Cth Alg- D Fhe-Arg Teg Cy9RNE (SEQID

NO-Br9HO 278) or a pharmaceuti cal I y accept abl e sal t
thereof 25 24. The nethod according to any one of '
Hyclaataims(CG2@)-23;AngHely BratCgaPdA kdiljsd2-2-Wal- Atge Eep-Cy9NHT BEQ ID
pet hod according to any one of clains 21-23, wherein
NQ2$3 subject is overweight. 30 26. The nethod

S R T g N doaely

N@@87)US2008/ 012490 27. The nethod according to cl a| m
25, vvherel n said overwei ght subject suffers from type

H}ldantblxa(lﬁeé@arsAlaﬂ\IES) «(TheGhethob-Boesratilng Cye)-NHai (ﬁEQID
wherein said peripheral admnistration is oral,

N@@%@ut aneous, intraperitoneal, intranuscular,
IRl Rl AP

N@gsd)ni stration is conti nuous 10 hourly, four tines
dai I y, three tine daily, twice daily, once daily, once

Hyehaetoin(@(Op(Glyelie))-¢(G & Sluve B DyPhoAcg Tne€lyk)yNHor(5BQ ID
every two weeks, once a nonth, or once every two
N@8&Phs. 30. The nethod according to claim29, wherein

Hy AR iSO REL R PR, 8- RT-HYBWhie- Arg-Trp-Cys)-NHz; (SEQ ID
NO:284)
Hydantoin(C(O)-(Gly-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:284)
Hydantoin(C(O)-(Ala-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:284)
Hydantoin(C(O)-(D-Ala-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:284)
Hydantoin(C(O)-(Val-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ ID
NO:284)

-163 -



10

15

20

25

30

15 31. The nethod according to claim 29, wherein said
admnistration is once daily. 32. The nethod

wa@ewoneisng to claim29, wherein said adm ni st rBCT/O82008012490
once weekly 20 33. The nethod according to claim 29,

B A e A G SR

N@ggg)ni stration is once a nonth. 25 35. The method
according to claim?29, wherein said adnministration is
Hyclao®ief@O)-(ChwNlaipe(Qys-D-Al6Blis-D-Phe-Arg-Trp-Cys)-NHy; (SEQ ID

NO:284)

Hydantoin(C(O)-(Aib-Nle))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:284)

Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NH.; (SEQ ID
NO:285)

Hydantoin(C(O)-(Gly-Arg))-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ ID
NO:285)

Hydantoin(C(O)-(Gly-Arg))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:286)

Hydantoin(C(O)-(Gly-Arg))-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH.; (SEQ ID
NO:286)

Hydantoin(C(O)-(Gly-D-Arg))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:287)

Hydantoin(C(O)-(Gly-D-Arg))-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:288)
Hydantoin(C(O)-(Gly-D-Arg))-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; (SEQ ID
NO:288)

Hydantoin(C(O)-(Nle-Ala))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID
NO:289)

c[Hydantoin(C(O)-(Ala-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz, (SEQ ID NO:290)
c[Hydantoin(C(O)-(Nle-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(D-Ala-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Aib-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Val-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NH:; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Abu-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NH;; (SEQ ID
NO:290)
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c[Hydantoin(C(O)-(Leu-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(1le-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Cha-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys}-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(A6c-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Phe-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID
NO:290)

c[Hydantoin(C(O)-(Gly-Cys))-D-Ala-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:290)
c[Hydantoin(C(O)-(Gly-Cys))-Glu-His-D-Phe-Arg-Trp-Cys]-NHz; (SEQ ID NO:291)
Ac-Tyr-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:292)
Ac-2-Nal-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:292)
Ac-1-Nal-Arg-c(Cys-D-Ala-His-DPhe-Arg-Trp-Cys)-NHz; (SEQ ID NO:292)
Ac-Phe-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz;  (SEQ ID NO:292)
Ac-Trp-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHoz; (SEQ ID NO:292)
Ac-Pff-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:292)
H-His-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; (SEQ ID NO:293)
Ac-His-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH:; (SEQ ID NO:292)

or a pharmaceutically acceptable salt thereof.

3. The method according to claim 2, wherein said compound is Ac-Arg-c(Cys-D-Ala-
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:50) or a pharmaceutically acceptable salt
thereof.

4. The method according to claim 2, wherein said compound is Hydantoin(C(O)-
(Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:278) or a

pharmaceutically acceptable salt thereof.

5. The method according to any one of claims 1-4, wherein said subject is obese.
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6. The method according to any one of claims 1-4 wherein said subject is overweight.

7. The method according to any one of claims 1-4, wherein said subject is normal

weight.
8. The method according to any one of claims 1-4, wherein said subject is lean.

9. The method according to claim 5, wherein said obese subject suffers from type II

diabetes.

10. The method according to claim 6, wherein said overweight subject suffers from

type Il diabetes.

11. The method according to claim 7, wherein said normal weight subject suffers

from type II diabetes.

11. The method according to claim 8, wherein said lean subject suffers from type II

diabetes.

13. The method according to claim 1, wherein said peripheral administration is oral,
subcutaneous, intraperitoneal, intramuscular, intravenous, rectal, transdermal or
intranasal.

14. The method according to claim 13, wherein said administration is continuous,
hourly, four times daily, three time daily, twice daily, once daily, once every other
day, twice weekly, once weekly, once every two weeks, once a month, or once every
two months.

15. The method according to claim 14, wherein said administration is continuous.

16. The method according to claim 14, wherein said administration is once daily.
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17. The method according to claim 14, wherein said administration is once weekly

18. The method according to claim 14, wherein said administration is once every two

weeks.
19. The method according to claim 14, wherein said administration is once a month.

20. The method according to claim 14, wherein said administration is once every two

months.

21. The method according to any one of claims 1-4, wherein said peripheral
administration of an effective amount of a melanocortin receptor 4 agonist to treat
said insulin resistance in a subject need thereof also reduces the body weight of said

subject in need thereof.

22. The method according to claim 21, wherein said compound is Ac-Arg-c(Cys-D-
Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:50) or a pharmaceutically acceptable
salt thereof.

23. The method according to claim 21, wherein said compound is Hydantoin(C(O)-
(Arg-Gly))-c(Cys-Glu-His-D-Phe-Arg-Trp-Cys)-NHz (SEQ ID NO:278) or a
pharmaceutically acceptable salt thereof.

24. The method according to any one of claims 21-23, wherein said subject is obese.

25. The method according to any one of claims 21-23, wherein said subject is

overweight.

26. The method according to claim 24, wherein said obese subject suffers from type

II diabetes.
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27. The method according to claim 25, wherein said overweight subject suffers from

type II diabetes.

28. The method according to claim 21, wherein said peripheral administration is
oral, subcutaneous, intraperitoneal, intramuscular, intravenous, rectal, transdermal
or intranasal.

29. The method according to claim 28, wherein said administration is continuous,
hourly, four times daily, three time daily, twice daily, once daily, once every other
day, twice weekly, once weekly, once every two weeks, once a month, or once every
two months.

30. The method according to claim 29, wherein said administration is continuous.

31. The method according to claim 29, wherein said administration is once daily.

32. The method according to claim 29, wherein said administration is once weekly

33. The method according to claim 29, wherein said administration is once every two

weeks.

34. The method according to claim 29, wherein said administration is once a month.

35. The method according to claim 29, wherein said administration is once every two

months.
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