MELANOCORTI N RECEPTOR LI GANDS BACKGROUND OF THE | NVENTI ON 5The present
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t hereof, to methods of using such peptides to treat mammal s and to usef ul
pharmaceutical conpositions conprising said peptides. Melanocortins are a
famly of regulatory peptides which are fornmed by post- 10 transl ati onal
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5 mis, independently for each occurrence, 1, 2, 3, 4, 5, 6 or 7; n is,

i ndependently for each occurrence, 1, 2, 3, 4 or 5; s is, independently for
each occurrence, 1, 2, 3, 4, 5, 6, or 7; t is, independently for each
occurrence, 1, 2, 3, 4, 5, 6, or 7; X, X2, X3, X4 and X5 each is,
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A3 is Ay, Ala, 13-Ala, Gaba, Aib, D-Ala, D-Abu, D-Cha, Dlle, D Leu,
D-Tle, DVal or deleted; A4 is H's or 3-Pal; 25A5 is D-Phe, D 2-Nal or
D-(Et)Tyr; A6 is Arg or hArg; A7 is Trp, 1-Nal, 2-Nal, Bal, Bip or D Trp;
A is Gly D-Ala, Acc, Ala, 13-Ala, Gaba, Apn Ahx, Aha or deleted; A is
Cy Pen or L is Thr or_dele V\/ner in_at least one of A3
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Ac- f | - hVeAnddrésm; K-E.-dD-aPhtAf. gmpofenGaRas.L ¥4382M92; 2GE) Bdotdikni, 14. &0al.,
Ac-Gaba c Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ I D NO 11
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Ac- hCha c P Al a-L 2
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Ac- hLeu- c( Asp- Hi s- D- Phe- Arg-D- Trp- Al a-Lys)-NH2; SEQ ID NO 13 25
Ac- Phe-c(Asp- Hi s- D- Phe- Arg-D- Trp- Al a-Lys) - NI - h; SEQ I D NO 13
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Ac- Nle- c( Asp- Hi s- D- Phe- Arg- D- Tr p- p- AT&-Lys) - NH2; SEQ | D NO 14

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- D- Tr p- Gaba- Lys) - NH2; SEQ I D NO 14

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg DTr p- Aha Lys) NH2 SEQ | D NO 14 30
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Ac- Nl e-c(Cys-D- Leu-Hi s- D Phe- Arg-Tr p- Cys) - NH2; SEQ | D NG 30
Ac-N e-c(Cys-D-Tl e- Hi s- D- Phe- Arg- Tr p- Cys) - NH2; SEQ | D NO 30
Ac- Nl e-c(Cys-D- Cha-Hi s-D Phe- Arg-Trp-Cys)-Nth; SEQ | D NG 30
Ac- N e- c(Pen- Hi s- D- Phe- Arg- Tr p- Gaba-Cys)-Nth; SEQ ID NO 31 5

Ac- N e- c( - H s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH2; SEQ | D _NO: 32

Ac- Nl e- 9§Ys 5 @ﬁh@ﬂ?&ﬂx Sgwd;aslafpéﬂ etpghipSocsiqriNeymogdence Abstract,

Ac- Leu-

pe-Leu-e %@osz RIS E BB 1350 BN e o, o .
Ac-11e- h r I

o et R A Q) i, FBAD 2 oo
Ac- Val - c( Qne-ddcfealddaudlrgspor r\@e Gﬁfhmm}ﬁk\lmtensm bP13B73 Bourcroy, J. L.,
Ac- 2- Nal - c(Cys- Hi s-D- Phe- Ar p- Gaba- Cys)-NH2; SEQ I D NG 33

N e- c( Eys-THugs B3PRE-M5F-(3003) (ﬁbaas@ygl) canElonsE@uﬂtD\g\@Meahnent or insult

AN o 0( (P9 BEPSBTPE ARy TP CRBAP YL IRIBN gégoﬁieﬂb 713,487
Ac- NI e-c( %’a%al% A)kaeﬁ'aﬁ Prihg- RE: %(f P&g’y@@(ﬂl HlSCﬁ E Q el I\%@gu?slon injury

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

Ac- Nl e- c( Asport) - B 2, Nal. JAPark. ,p47%2271235)(2dNBb2 Ca&@ | NQAI3Pharm. Rev.,
Ac- N e-c(Asp-Hi s-D 2-Nal - Arg-Trp-13- Al a-Lys)-NH2; SEQ I D NO 38 20
Ac- N e-c( @?éﬂ% @0@))2 trﬁltmﬁnfgofr spindaeard Gpgiry Nzt toSE@elepntaly@ond healing

ac- nPRG: ¢ (I Debahaf e edhie Blpel L&i@?%pé@?gé%ﬁ%nm%wm Ny,

Ac- Cha- c( r p Q, 4

Ac- N e-c( %%sgd ﬁci lg—S%hégﬁﬁzg QP%}) g%lq%t ys) - Ou%fz SQE% E[eik%pﬂs Qvféght loss
Ac- N e- c( Qyisseltiby cReiibre Ny, TdRatiaxhéXpy -toi; ﬁ\E@of Pﬁﬁi@néﬂt immobilization
D- Phe- c( Cys- Hi s- D- Phe- Arg- Tr p- Al a- DQ/) T1lu SEQ I D NG 43

D- Phe- c( C{idattiss RDBPhtaahr Bhypiqd- Pelniva- 7[335@9@38 m(lll)l-br @E@SiSDCN@l%scular

D- Phe-c(Cys- Hi s- D Ph Trp a s)-Thi--OH, SEQ I
Ac- Nl e-c( égﬁgaﬁq? or §o Cﬁ&jﬁ %ﬁc thckggetqrﬁ N S AL 8harm Rev.,

Ac- N g= c( P

Ac- Cth o( %PZ’ZE §0(%})Ptagrdb$%m]g &@Bﬁ 3t8€$§%3%5%%&volemm shock
Ac- N e-c( &SB PhtentNE e BA/ag4)] &&d?@kaacmyﬁals&lderss(@ Iliaté}@l\ﬂﬂ 6 613,874) and
Ac- N e-c(Cys-D Al a- Hi s-D- Phe- Arg- Trp- Cys) -0H, SEQ I D NG 2

Ac- Chg- c( fadiakiicachoxia{tapkigerT Epet@bﬁndlcfsynomgy %Q%@Z?\B(MS) pulmonary
Ac- D- Cha- ¢( Asp- Hi s- D- Phe- Arg Tr p- Gaba- L -0H, SEQ I D NO. 44 5

Ac- hCha- c A8 HPS condpiensppigh W&cwﬁssm%yryodqstrw@m@% (MS Patent No.

Ac- D- Ch he- A r baz,Lys

Ac- hPhe?]cﬁ'gxésﬁS R’ig éﬁiﬂgfsﬁe%Ar gtgiflr ppif%%‘ ¥ )Séil_%EgEﬁfj)Néﬁlo 4Ac obstructive
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Ac- N e-c( - Hi s- D- Phe- Arg- D- Tr p- AhX- Q/s) OH, SEQ I D NG 45 10

Ac- N e- c(@&t -HilsroBaPh dibfosis; Dol rephdide Aliramyg) tdddanSEQkderNG. 48. et al,
Ac-N e-c(Cys-H s-D Phe-Arg-D- Trp-D- Al a- Cys)-0H, SEQ I D NO 45

Ac- Nl e- c(@%@@@l&%@? 3832 ﬂ»%?Pl)/fang wrcsndaﬁgyssalﬂts topthe Flnnme@sstem such

Ac- N 2- Nal
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Ac- Nl e-c(Pen-D- Al a- H s- D Phe- Ar g- TrpQ/ -0H, SEQ ID NO 4

Ac- NI28- c ((@9&H Dtk amdditof ﬂeﬁh&tokt@eaﬂdﬁheﬁl&ﬂ)anﬁl-&;on&ﬁ:@nh @ud.‘il(}s?ﬁsorlasm (U.s.
Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) -O0H; SEQ | D NO 48 or
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et at i1 deEEBRG B8 S RBRbothie T N e e RSl
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Ac- N e-c(Cys- D Al a- Hi s- D- Phe- Ar -0H, SEQ I D NO 29
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Ac- N e- c( s-.H s- D- Ph Gaba Pen) - O SEQ
phar mace REPe9PIay Elnﬁ’b é15§ Fth‘ f’ﬁé‘F%%’F‘ leonditions a’%)rdésoﬁ‘%é? &P @s compound
of formula (I) is where said conmpound is of the fornul a: Al is Arg,

D-Arg, Cha, hCha, Chg, D-Chg, Ile, Leu, 2-Nal, N e, Phe, D Phe, hPhe, Val
or deleted; 5A2 is Cys, Pen or Asp; A3|s DAIa D- Abu, D-Cha, D 1le,

D Leu, DTIe D-Val or deleted; A4 is®Hi s or 3-Pal; A5 is D Phe, D2-Nal or
D(Et)Tyr; A6 is Arg or hArg; 10A7 is Trp, 2-Nal, Bal, Bip or DTrp; A8 is
Gy, Ala, B-Ala, Gaba, Apn, Ahx, or deleted; A9 is Cys, D Cys, Pen or Lys;



Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Trp- 13- Al a-Lys)-NH2; SEQ I D NO 1

Ac- N e-c(Cys- Hi s- D Phe- Arg- Tr p- Ahx- Cys)-NH2; SEQ I D NO 2

D- Phe- c( Cys- Hi s- D- Phe- Arg- Trp- 13- Al a- D- Cys) - Thr-NH2; SEQ I D NO 3
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Ac- N e-c(Cys- H s- D Phe- Ar g- Tr p- Apn- - NH2; SEQIDNOZ
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Ac- hPhe- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D NO 11
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Ac- Nl e-c(Cys- D Abu- Hi s- D- Phe- Arg- Tr p- Cy NH2; SEQ I'D NO 30

Ac- N e- c( @Y sEridovehelbis, m%wg(mopy)eyaaﬁiﬂk&s (SEQHaanN&o36613 874).
Ac-N e-c(Cys-D-11le- H s- D- Phe- Arg- Trp- Cys) - NH2; SEQ | D NO 30
Ac- Nl e- c( Cys- DLigand mognppupﬁeapri‘gatmepnw mmmmeeeerqrmme*e@@or would be

Ac- N Tl D- Ph D I D NQ. 30
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Ac- Cha- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - Nt h; SEQ
Ac- | | e- c( EytentHNo. BRRE7Hr gldﬁdppme /) Pkt PQE(? 615,&2@ dwart rate (U.S.
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Ac- N 25 ¢ ( R¢sb3Réh; Mﬁ@nﬁﬁtﬂnﬂﬂﬁe@@f@@n@ﬁﬁ@Dtﬂh@m BEQ@. 1) é@(ﬁies 26:1929-
Ac-N e-c(Cys-D-Al a-Hi s-D Phe-Arg-Trp-Cys)-0H, SEQ ID NO

Ac- Nl e- c( B3pS-(BH05), Riverian gvelxhkr(p-IoReenCNe) 6)4k8745H)a¢eDtNide8Flopment (U.S.
Ac-N e-c(Cys-D- Al a- Hi s-D 2- ggF-Arg Tr Cys) NH2; SEQ I D NO 16

Ac- N e- c(BfentiDN 443878, pr mArad“iZ sesyetion\(B.S. &iatsnt DNRP$63,874),

Ac- N e-c( o 2 0

Ac- N e- c(%lﬁd E}él Kgll %a{%”%‘ gﬁ %Fpﬂy%@m%% QE%ESBOEC()H%%%%‘E ¢ No.
Ac- N e- c(d)613,d74s5 - de2mbR)gesil UB‘ FateNtanby %)6‘1@@24% SEArh Rif¥OpBBromone
Ac- Nl e-c(Cys-His- 2NaI-Ar - Tr p- Gaba- Cys) - NH2 EQ ID NG 3

Ac- NI25- ¢ (@y=etiBh $US. Patdat NAr @6113’&74Ahwuﬁ.3;39)tebihdﬁ1 (LBEQatEtN®. $%39,123) and
Ac- hPhe- c( Asp- Hi s- D- 2- Nal - Arg- Tr p- Gaba- Lys) - NH2; SEQ | D NO_ 40

Ac- Cha- ¢ (‘B&pe irewth &, ﬁai’ai;&rlb?\*ﬂ i$- %54%4)@85 yelip: megeatipg Npptigation G5S.

I I
phar el TRy e A B O P RaRRE e bl S g e B s pouna

of for rrullaatél{t)Né%@yggy,g sai d conpound is of the formula: Al is Arg, DArg
hArg or D-hArg; 25 or a pharmaceutically acceptable salt thereof.

nore preferred conpound of the i mediately foregoing group of conpounds |s
where said conpound is of the fornmula: A2 is Cys, D Cys, hCys, D hCys, Pen,
D- Pen, Asp, or QG u; A3is dy, Ala, DDAla, DG u, 13-Ala, Gaba,
Aib, or deleted; 30A4 is Hs; A5 is DPhe, D1-Nal, D-2-Nal, D Trp, D Bal,
or D(Et)Tyr; A6 is Arg, or hArg; A7 is Trp, Bip, DTrp, 1-Nal, or 2-Nal;
A8 is A6c, Ala, B-Ala, Gaba, Apn, or Ahx; A9 is Cys, D Cys, hCys, D hCys,
Pen, D-Pen, or Lys; 5Al is Thr, or deleted; or a pharnmaceutically

accept abl e salt thereof. A nore preferred conpound of the

i mredi ately foregoi ng group of corrpouﬁds is where R2 and R3 each is,

i ndependently, H, acyl, n-propanoyl, or nbutanoyl or a pharmaceutrcally
accept abI e salt ther eof 10A nore pr ef erred corrpound of the |rrrred| atel y

4 o - Y A~



or a pharmaceutically acceptable salt thereof. A nore preferred
conpound of the imedi ately foregoing group of conpounds is where R2 and R3
each is, independently, H or acyl; or a pharmaceutically acceptable salt
t hereof . 25More preferred of the inmediately foregoing group of conpounds
is a conpound of the formula:

Ac- Ar g- ¢ ( Cys- DIAisathérefdde Phre objegtiTe pf Gyspradet irSEQLHLD ti@ro@ide ligands

Ac- D- Arg-c(Cys-D Al a- H s- D- Phe- Ar g- Tr p- %s) NH2; SEQ I D NO 50

Ac- D- Ar g- d0TYke Delaroddrsn meptptors yitielp erbibjt sreaterseability rodsseledivity

Ac- D- Arg-c(Cys- Hi s- D-Phe- Arg- Tr p- Gaba- Pen) - NH2; SEQ | D NO 52

Ac- Ar g- ¢ ( 9B Melanquoptie regeptansthaa patipe melapgeoripaereptadigands.

Ac- Arg-c(Cys-D- Al a- Hi s- D Phe- Arg-Trp-Pen)-Nth; SEQ I D NG 51

Ac- D- Arg- c(Asp- Hi s- D- Phe- Arg- Trp- Al a-Lys) - NH2; SEQ I D NO 53

Ac- Ar ggc( Asp- Hi s- D- Phe- Argml_gf%%ﬁﬁ&gD NG 53 or

Ac- Arg c(Cys-D- Al a- Hi s-D 2- - EQ ID NG 49 5 or
pharmaceut i cal Iy crecgpbaptie sbdrt hha@itRalis directed toVBIBmpoahardceskdalg t he
i mredi ately foregoing group of conmpounds is a conmpound of the formila:
Ac- Ar g- c( Gyaula A):a- Hi s- D- Phe- Arg- Trp- Cys) - NH2; SEQ | D NO 50

Ac-D- Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Pen)-NH2; SEQ ID NG 51 or 10
Ac-Arg-c(Cys-D-Ala-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2; SEQ I D NGO 49 or a

phar maceutical |y act®ifabl-¢Ada’tAtNepedf-A-A’)-ARiNore preferred of the

i mredil@t el y foregoing group of compounds is a conpound of the formula:
Ac- Ar g- c( @erdhAl a- Hi s- D- Phe- Arg-Trp-Cys)-NH2; SEQ I D NO 50 15 or a
pharmaceutically acceptable salt thereof. More preferred of the

po- D A g of Oy A 8 H S R BRI B B el R B o No SL or A
phar maceuti cal Wlsa@ﬁebt@% EC§§1|D hC £reRip- P%Q'\@é;?opfﬁi .erred of the
i mredi ately foregoing group of ounds is a compound of the fornula:

Ac- Ar t5 c( Cys- DAAlissGI Ald)ﬁ%lwaﬂ;abﬁr gibTDparmtﬁ))ad\I-lar dSERd) D NG 49 or a
pharmaceutically acc gt able salt there I n one aspect, the

present i nvent Ao lilis, 4Ppled-Pabli4tal, gaé@r@@u?rahaé’é@?ﬁ?ﬁ@XZK?)Bhﬁul a (I1):

(R2R3) - Al- c(A2 A3 A r del eted;
A2 is Cys or ]ii}hfj)éﬁﬂ Péob@gi? R4D|' §1§§er2§%%’§%— lgpﬁfﬁgri s Arg;
A7 is TrpD(%T)Pfl@; or Bal; A" is Ay, Ala, DAla, f3-Ala, Gaba or Apn; 5A" is
Cys or Lys; each of R2 and R3 is independently selected fromthe

gr oup consi st i AgisdhrghhAfg, (0ab; 06p,dgy) Orrp) o INICH({THa) N(RRANEIOR2 i S
(C1-C6)acyl, then R3 is H and 10(I1).when A2 is s, then A" is Cys, or a

phar néteut i cal Aylsélireebt\fablzé\f%lahl BipePdksp, D-1-Nal, D-vbieb DyBalfasd-Bip; of t he

AN e c( Oys- DPNECHY DoPRsE A B TPRE Grapachen. A, Abmot i SCLsr -
Ac-NIe-c(%l - Al a- Hi s- D- Phe- Arg- Tr p- D- Al a- Cys) - NH2; SEQ I D NO 54
Ac- N e-c( UNa Hi s- D- Phe- Arg- Tr p- 13- Al a- Cys) - NH2 SEQ I D NO 54

Ac- Nl e- c( Cys- DAAIsazyg) S-C%sﬂﬁ@ysb\mh $HPER IRPeY DabNBdp, 6EQof NO 54
Ac-N e-c(Cys-D-Ala-Hi s Phe- Ar g- rp Apn- Cys) - NH2; SEQ | D NO 54
Ac- c( Cys- A u- HAEiPARK EINWGHDrB(A), b= @y@aanmw@a@debtm 55 20

Ac-c(CQys-d u-H,s-D 2-Nal - Al a-Cys)-N-12; SEQ I D NO 55
Ac- c(ys- D-All_k]H?S @?’hé\h%&'g Trp- Al a- Cys) - NH2; SEQ | D NO 56

52 N SR A M RS ey o

Ac- Nle- c(&xapRodistirtd 1D @he: IRyl (O=On)hbRréatisl- (s R (CPRChIRehy],

(C-Ca)alkynyl, aryl(Ci-Cao)alkyl, aryl(Ci-Cao)acyl, substituted (Ci-Cso)alkyl,

substituted (Ci-Cso)heteroalkyl, substituted (Ci-Cso)acyl, substituted (Cz-Cao)alkenyl,

30  substituted (C2-Cao)alkynyl, substituted aryl(Ci-Cao)alkyl, and substituted aryl(Ci-
Cso)acyl;

R* and R® each is, independently for each occurrence, H, (Ci-Cu)alkyl, (Ci-

Cw)heteroalkyl, (Ci-Cw)acyl, (Cz-Caw)alkenyl, (C2-Caw)alkynyl, aryl(Ci-Cu)alkyl,

-7.



25 Ac-N e-c(Cys-D Al a- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ | D NO. 57 or
Ac-N e-c(Asp-D- Al a- Hi s- D Phe- Arg-Bal - Al a-Lys)-NH2; SEQ ID NO 58 or a
pharmaceutically acceptable salt thereof. Anot her nore preferred
conpound of forrmula (I) or formula (I1) is each of the conpounds that are
specifically enunerated herein below in the Exanples section of 30 the

present diagd(@scm)acylgubstitptesy (Fersedrlkylasubptited (frdbh)betsrgatkyl tsapetifited

comosi 11 6F-eBRpr Rg B AR scr ot rBted TR Forfald (1) or

formul a (Iag,)lg@%ggﬁ; [eshdRlEd 332@-‘35%%? @hey, foRfl by-RappUA! e sal t

t hereof an ceutica e carriér or uent. '51'n ‘anot her
aspect, the presghindepMrizhilp forl¥acly bet@srefcd) N, BRL 618 dcal conposi tion
conprising an effective anount of a conmpound of formula (I) or forrmula (I11)
as def$ned her asiinandependentlysfopbrohramewnericedl, Ry, 40t &pt abl e salt t hereof,
together with a phaynmaceutically acceptable carrier qr diluent, wherein

sai d conmpound P& H‘%@F‘é@"iﬂyé‘)’f@cﬁﬁﬁ% eE“F‘ﬁ-142'|E‘]’e‘c1ﬂs§pg’(ﬂr(}agoni st. 10l n anot her

aspect, the pr??seﬂ{[de*)&%ﬁeﬂ%?&&El?&c@?f%n@eﬁr@@fr?%e&gr?al conposition
conprising an effectfve anbunt of a conpound of fornula (1) or formula (11)
as defined her & naboyRs afld XA eiddhdk TReeht ey for aadertabbeesH| F, CBY, g0f ,
together with a pharmaceutically acceptable carrier or diluent, wherein

sai d conplundalkyl, subséhwed (Weo)atsylatisedalkényl substduisddnlgtkengk with a

functional actjvity 15 characterized by an ECso, at | 15- fold nore

sel ecifve ((F%‘ﬁalk‘ﬁ‘éyl’rﬁ}#%ﬁﬁﬁ%{ -aé?élfmyg aﬁ/ I %rt}’éBY“(B‘?d Mk Qﬁﬁ&% ﬁ\é@nu m&h

mel anocortihpn 1 receptor, the human nel anocortin 3 receptor and the human
mel anocortin 5 receptor. In yet anot her aspect, the present

i nventi onpquwé(ﬂ@& a pharmaceutical conposition conprising an effective
anmount of a conpound of forrmula (1) or 20 formula (11) as defined

her ei nabove, ofl).a phdenaBéusi Ealdyacytcenptl@hiC@o)acal t subistifuted  (Gidgeadydr with a
pharmaceutically acceptahle carrier or djluent, wheregj iid conpound is a
sel ective nel afihssittedh awliadleppal (gg'&ﬁ‘i)gi‘ylﬁl’???yé Yy ﬁ@?’ﬁi’i\ﬁfh Saan 5 sy

char erigzed I i ) t man

mel a?{gécor Hzn 49%/8%2%45(%?( 97%’?1(%'@021?&?%%&&@ r(rg%l@r?galﬁéengif 3?:% F%)?a&k}?{gée%? g?}l an EC50
at |east 90-folghamyie Zbs@iuet | V€ Walkyle hsRaraR] an@ @ d)héterball§gept or
than for the human ‘nel anocortin 3 receptor, an EC50 at |east 200-fold nore
sel ect i vesdlstitutée  h(TreCw)aiikenylpsobititnted (@e@patkynyhaor farstitdted hargHQ:-

mel anocortin 5 receptor, or an EC50 at | east 3000-fold nore selective for

t he hunmanCeidillgocortin 4 receptor than for the human nel anocortin 5
receptor. 30l n, anot her pect- e_present ~invention. nrovi-d

phar naceut i cal a@'orrp%’sie ﬁ%nlsc(gﬁf%“?ascyggar ]ﬁ&éﬁo)ggﬁi %%ngﬁﬂﬁgt(tgﬁgoéa%%r%ound of
formya (1) orgudsgrdnrd %r)(lg(lll)Ce,@ﬁcy‘i,e{Heﬂe@ ﬁ%?'(@@@ﬁ)‘éﬁqyl,%&@a@ﬂ&éﬂ& ytically
acceptabl e salt thereof,” together with a pharnmaceutically acceptable
carrier or dil @ @sy)alkerflul(Ci-Gr)alkyesd,i myl@h-Cagalke, cubstitntedi (Ci-Gh)abaybat ory
di sease or nedical condition such as general inflanmation, inflanmatory

bowel di sease, substtuted KEI-Gmbetarenikyls spkstiduted  Capvalkenylssihsiituted, (ghot her
aspect, the pregsent inventio oVi har maceuti cal conposition

conpri sing an §?F@§P¥E8fgﬂ%ﬁﬁﬁg%ﬁﬂﬁgg§ﬁﬁﬁgﬂg of formula (1) or formula (I1)
as defined hergjnabgugs A%y s BPBGIBREN bE pAbseH AGERRLARAngAl t thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for
treatdsg a di s@vpe whemediicalys, AAYEHONS, DHEQY saRed uird-iPeninBes dpoQesnt such
as rheumatoid 10 arthritis, gouty arthritis and nultiple sclerosis. In

anot her aspectD-GysehpyeHehtys FoworLbReir ovi des a pharmaceuti cal conposition
conpri sing an fective ,amount of. a,conpo f or mul 1) or formula (I11)
as defi ned herégnabWb@?AgPé%ﬁﬁﬁé%%ﬂ@ﬂ??&%ﬂ??qgﬁbg%?éﬁﬁégsaIt t her eof ,
together with h wtd cal I .L.gr or diluent, useful for
treating a netgggI?%‘ .§é§g§B5%¥%§3§§g%a§5§%§?§8%315 acconpani ed by wei ght
gai n such as ogBj tyher aedi duleted, SRy sdeRrdaRhatderh WEHE i Syndrome. In a
further aspect, the disease or condition treated is obesity. In yet a
furt B swpedtarmaprntighildeacseptoblesaltthearéafn treated is a feeding disorder. In
anot her aspect, the present invention provides a pharnmaceutical conposition
conprising an effective anount of a conpound of formula (1) or formula (I1)
as defined 20 herei nabove, or a pharnaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for
decreasing food intake, for decreasing body weight or a conbination
thereof. In a preferred enbodi nent, tke present invention provides a
pharmaceutical conposition conprising an effective anmount of a conpound of
formula (1) as defined herei nabove, or a pharmaceutically 25 acceptable

I e - o o, T T



5 together wwth a pharmaceutically acceptable carrier or diluent, useful

for treating a netabolic disease or nedical condition acconpani ed by wei ght
| oss such as anorexia, bulima, AIDS wasting, cachexia, cancer cachexia and
wasting in frail elderly. In a further aspect, the disease or condition
treated is anorexia. In a further aspect, the disease or condition treated
is bulima. |n# prefermedrgraspedtcompeands bdbe immeginigifetegaingoformalads i s Al DS
wasting or wastjng in frail el der] I f r ec t di sease or
condi ti on YR8t 1dlgi‘églcc ax Pﬁ@%&é’d@e%’ﬁﬁ% Hé‘:?n[}g?l’ RPhE, &h& Bgﬁlﬁ ?@‘I‘a aspect ,
the present inyghi, p ' ) rppgeuti cal conposition conprising an
ef fective anount ofmgroéfc}%%ﬁﬁ%jg?ﬁggpguéﬁ(g (1) or fornmula (11) as defined
her ei nabove, orazas ghgDrags Hdye ADINCys ReepDating Asgldr Glier eof , 15t oget her with
a pharmaceutically acceptable carrier or diluent, useful for treating a
neopl abti c di sesdeGhr AMdadi-ddd, LeohdBtAlonGalee hilaor drletedcancer and cancer
cachexi a. ..l \.another aspect, the present invention provides a

phar maceut i cal Atdﬁ%b%i tion conprising an effective anount of a conpound of
formula (1) or fs L 4 Sef i re QLN . . a pharnmaceutically
accept abl e sal tA t%grjflek%fl,() ]Z%Iagl?géeit atlla’rq?\?\nré]’? gblbﬁg?r#gggg{’i cally acceptabl e
carrier or dilyend Argoehulgfor treating a reproductive or sexual medical

condition such as endonetriosis, uterine bleeding, sexual dysfunction,
erectil e dysf udétis bup, Bipd DdEqy, édddbreXalal response in fenal es. I n
anot h aspect,, . th resent_invention provides a pharmaceutical conposition
corrpriq}éi ng an é*fgf%‘g?g\‘fga'é}ﬁ%{?n&am' AePrbBEf)‘gﬁnd of formula (1) or 25 fornul a
(I'1) as defined,k | A M. it i y acceptable salt thereof,
together with g‘gfaféﬁa%%?‘%%@?‘g?g?ﬁ a ﬁie&’cgﬁ}%s'er or diluent, useful for
treating a di Seasie Thf, orddictdd condition resulting fromtreatment or insult
to an organi smsuch as organ transplant rejection, ischem a and reperfusion
i njury, wouaghagnaadtisply mateptabielsalitherepf. and wei ght | oss due to a nedical
procedure selected fromthe group 30 consisting of chenotherapy, radiation
t her apy, tenporaPiEieired & ot SACOTRRBDIY f dhe dRMmeAtptely fojrgong gfoup of |
anot h a ' t_Lnyentd . V| C I osition
conpr 151 noPRou R e R s R T ARES L ER 1 TR RER, SOREPS (1 1)
as def i neguhabel dralsheemaiutitalBhalc8maBldshie Blerdofaccept abl e sal t thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for
treating a 5 carmdbovastutedrcotiseadefdoromedi(lpdd wherediaid ammpagtd iaf the

henor r hagi ¢ shock, cardi ogeni c shock, hypovol em ¢ shock, cardi ovascul ar

di sor der sfaA® & ar di ac cachexi a. I n anot her aspect, the present

i nvention provides,a phar eutd ¢ 0 L thon ri-si ng, _an effective
anount of a co‘rAr‘g(IJSu‘%cdc’ %Trg‘flg?& aEhf”I 'Cg}amglr%?m@ég’ﬁ' ?:ggaggbaaé?%e ‘nge ’ﬁé‘?‘é’l nabove,
or a mhar pRefitd-Kal, Ino-A&EeRhakle B lPhe HEHe Hphe, Aol VRS MRIeti;t h a

phar maceutically acceptabl e carrier or diluent, useful for treating a

pul nonary di seA3s ©ys, DEdyscBén o0Ask;t i on such as acute respiratory distress
syndrome, pulnmonary fibrosis, chronic obstructive pul nopnary di sease and

ast hna. Af i é’d’@?“ﬂ@ar&é&%&ﬁb,ﬂ/ Ae DhAdas &Abpnpéghq, dirllprBilieeB-He,

phar maceut.i.¢cal sition conprising an effective anount of a conpound of
formul a (lf)j\‘fagtor‘égﬂ}%glr nula (11) as defined hereinabove, or a

pharmaceuti cal hyjsagceptanl.e salt thereof, together with a pharmaceutically
acceptabl e carrier or diluent, useful for enhancing i nmune tol erance and
treatdsng al | er gf 8D-Phe, D-2-Ndlor 83(@t)18t; aspect, the present invention

provi des a pharmaceutical conposition conprising an effective anmount of a
compound of foffslfgg@rhAss; 20 formula (11) as defined hereinabove, or a
phar maceuti cal Ly. accep t t.hereof, together with a pharnaceutically
accept abl e car??@?fgﬁrl'ﬁfé&@%ﬂsﬁlﬂrﬁiﬁpw reating a dermatol ogi cal disease
or nedi cal congj;itsi(gg SYah A% .ﬁ?aoBi/ﬁﬁiéabas LA Rh@e atdhegiepl etion, acne
and kel oid formatiofi. I'n ‘another aspect, the present invention provides a
phar maceut i cal A28 GePaSist Panociopri sing an effective anount of a conpound
of formula (1) or formula (I1) as defined herei nabove, or a

phar ffceut i cal A} inBueptdghdted;sal t t hereof, together with a

phar maceuti cal | y-acceptabl e carrier or, diluent, useful for treating a
behavi oral or WBFERLAt ‘??é?%‘%fa%ﬂt@ﬁ?g?leﬁéﬁ?‘&ﬁéﬂtgﬂf ease or nedical
condition such as anxiety, depression, nenory dysfunction and neuropathic
pai n. 30l n anot her aspect, the present invention provides a pharnaceuti cal
conposition conprising an effective anount of a conpound of forrmula (1) or
formula (11) as defined herei nabove, & a pharmaceutically acceptable salt
t hereof, together with a pharmaceutically-acceptable carrier or diluent,
useful for treating a renal disease or nedical condition such as renal
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pharmaceutically acceptable salt thereof, with a functional activity
characterized by 30 an ECso at |east 15-fold nore selective for the human
mel anocortin 4 receptor than for the human nel anocortin 1 receptor, the
human nel anocortin 3 receptor and the hunman nel anocortin 5 receptor. In
yet anot her aspect, the conpound of the conposition useful for inhibiting
al cohol comnsphapiaceuticallp aseepbld satt thedeafiocortin 4 receptor agonist, or a
pharmaceutical |y acceptable salt thereof, with a functional activit
charact eri zed Mpranprefereedt compends7of othe immediatelyc dprpgomgr arpep hahan 5

mel anocortin 4 receptor than for the n | anocortin 3 receptor, an EC50
at | east WE%'FHE% e?éﬁﬁ@ﬁom%o 15{)&3@?&@&;‘1&”&' anocortin 4 receptor than
for the hypmy, A IFN- Aol WLy SINES3EAD N@ast 200-fol d nore

sel ective forejtgﬁde human el a|§oc %i n 4ys?ece|6t or than for the human

mel andc or AtiN16-c(/speiiscD-PhesArgrIrpCs6r-Bys)INdds BEQADINGdI d nore sel ective for
the human nel anocortin 4 receptor than for the 10 human nel anocortin 5

r ecept or . Ac-Nle-o(CyisigddPheArgsppeihx-Cre-NWHs SERID NQeht i on provi des the use
of a ther utical ffective a t.o : IR ,4 receptor agoni st

conpound ﬁﬁ\fiﬁ(ﬁ{ﬁ'gys(ﬁ)lj }Efglf%f%g%gl?ﬁ}ﬁs;'ﬁ*@%é%iﬁ(gﬁnabove, or a

phar maceupigal _?geg-_I Lgts—?llﬁ,t_ g iAe e ts)-THINED puGecs ure of a

medi canetlj[? Iﬁgedf(%Ysa or in i[grl I gﬁgaﬁh%(?ﬁg?s)c%ﬁs%nﬁﬁzgﬁ, f?rzj 15 reduci ng

al cohol  CO/PHeRCY LHis-DPhet ARETipAQalsd-Daby) ThMNHKY; SEQIDING®t i ng al cohol abuse
in a subject in need of such treatnent. In yet anot her aspect, the

presdft i Aedie-cGiysgiionr-BheAagriapifqu-6Fs)aNHeiSEQIY M Zagoni st or an

ant agoni s fect fro mel anpcortin r ptar. i _subject in need thereof
whi ch co ?'ﬁ!‘é‘g A&H#ﬁ&%@ﬁ‘?@%'é@ﬂ'gy@aﬁﬁég@%ﬁ‘écti ve anount of a 20
conmpound Qf_Afor 2 16 | Dy £.Qrl | A6k ¢ rei nabove, or a

phar rraceu‘?% cAa6?ICy g?ggsp]%a eéir%a ﬁ%r%?%’gﬁ@qgﬁ%@gnot her aspect, the
present i AxPA2-Nabc@sPVHRES-Phe MR MGE-QdbadlysF-NHANSE@MD 2g0BI St or  an

ant agoni st effect froma nelanocortin receptor in a subject in need thereof
whi ch confe-Ches(Agprtlis-Dilhet Awg-Trp-GalhadLp)idyHs SEQADN®wct i ve anount of a 25

conpound of fornmnmul a _(IFE; r formula (11) as.defined herei nabove, or a

phar A8ceuts DI FirsRdiE; -ng-érgéﬁrtﬂ{ia#ér%?-}“%gﬁém l\@?d conpound is a

sel ective, nR}a A A T BGRDL OF AQOR| Stagesl. gﬂf} > aspect, the present

i nventi onAgﬁé‘%?@&_gﬁaA?fae s:‘) GI%%%% ?ﬁ’t?’k% lglflb’ag |5196::)7r an antagoni st effect
froma mel@anecaClysB-ARGERIMPhEAR-BRICRFNHNSEQED NI§.7t her eof whi ch
conprises adm niStering to said subject an effective anount of a conpound
of f or mul A&c-Nlg-c(Qlys-CGabemHis-[{-Phg-Aag-Tap{Qys pNHeSEQD HADKYE, or a _

phar maceuti cal | acce‘% able salt thereof, wherein said conpound is a

sel ect | veAiler(GyeAibhia D-BeesprerT g oa- MBI NQAct i onal acti vity
charagterj z by.. an.. ECR0 | east. 15: f ) ective for the hunman

nel a cor/%‘i'ﬁ?eic(}éé’ﬁ'g%)[%ﬁs'm% e'gﬁ'&f%'g:yﬁ)dﬁ%%@gjn&ﬂdfti n 1 receptor, the
human m'&@ﬂ@@é(ﬁ-@y@AIﬁﬂfé)@qfhe -TxﬁﬁC%%;@E@bﬂQ@%o”' n >S5 receptor.
In yet another aspect, the present invention provides a nmethod of eliciting
an agoni Ac-Nie-gD-@yd-bBotlaiidis-IaPhecirgfTrprQs)-NHLASEQ ADINO:8r ecept or in a

subj ect in need thereof which conprises admnisteri %to sai d subject an

ef fect i veAasue(P-GYs-Br Adutiotmibheofirg-drprilye)-WHy, FQMINRBa (11) as defi ned
her ei naboy or 10 phar.r tical c a J hereof, wherein said
conpound AfcgNk“'%(Ql' 'FS@%&%@@&S’JE%4&Y§%%LF%% with a functional
act i bty LIRIAGDEC)ZRD- M- BIPHEGRG Alp-Cp3rl Sebabew e sel ective for the
human el anoceag)érzti n§’4 recespt or tq%%nﬂ#)or;s?he human mnel anocortin 3 receptor,
an ECso a{c-NkaqD-Of-Giy-HisDiRhesigeTiip-Uyps){NK; SBQ IDUN@B el anocortin 4
receptor than for the human nel anocortin 3 receptor, an ECso at |east 15

200- f ol d AfoNle-deyebrAlacHisdp-PhreA nguhrerD ks hhbEo?EQ FD NQ:8cept or than for the
human mel angcortin 5 rece , A0 .an I 00-fold nore sel ective
for the hﬂfglg%'%éyﬁﬁﬁ%‘ﬁ'ﬁf‘?’%’ﬁﬁ?é‘&'ﬁ?& [S%%hﬁ#{érs% ﬁg] n el anocortin 5
recept or .A -~ nie. } 104: Ney pras REC s D 1§ i tg on provi des a net hod
of treat r“ﬁgNEnC(SX%?;Sg%?ﬁ%ﬁ%‘ﬁﬁs‘g%tﬁW mﬁﬁg%ge@\gg@gr medi cal condition
such3as genelead(CYOAiIRnHIDE - AFy-TipiD-@y8NIe; BEQADRNOYi sease, brain

i nfl ammati on, sepsis and septic shock by eliciting an agoni st or antagoni st
ef fect f AerN-dfeyabtcblis-PrPhesttgpTr-Difyysad¥iln PEQAPING:%n ef f ecti ve anount of
a conmpound of forrmula (I) or fornmula (11) as defined herei nabove, or a
pharmaceutically acceptable salt thereof. In another aspect, the present

i nvention provides a nethod of treating a 25 di sease or nedical condition
wi th an aut oi mune conponent such as-Iheunmatoid arthritis, gouty arthritis
and nmultiple sclerosis by eliciting an agoni st or antagonist effect froma
mel anocortin receptor by adm nistering an effective ambunt of a conpound of




15 nedi cal condition acconpani ed by wei ght |oss such as anorexia, bulima,
Al DS wasting, cachexia, cancer cachexia and wasting in frail elderly by
eliciting an agoni st or antagonist effect froma nelanocortin receptor by
adm nistering an effective amount of a conpound of formula (1) or formula
(I'l) as defined hereinabove, or a pharnmaceutically acceptable salt thereof.
I n a furthAeNlas@rCys-AlhHif-Dridwolrg TreDHoE){NH2GEQIBINOCO r eat anorexia. In

a further aspect, the foregoing nethod is used_t reat _bulima. In a
further ARSI Poh RS herared P Tyennes QB NPEE wasting or

st 110 e S el L etk e ey 10 TetTed 1 used

to treat ‘cachex cancer cac . : . he present
inventi 0nAélNI’éLt(@ﬁ@y@GﬁB&-PﬁﬂD@h@Aﬁ‘%ﬂﬁ@-@yé}@@H&;SEQID Kosgpse or nedi cal
condition such as skin cancer and 25 cancer cachexia by eliciting an

agoni $t okc-bik-e(@paysAiteHieDtPHer Arg-ArpaBHGys)- b SRQIBDAEGLtI®r by admi ni st eri ng
an effective anount_ of a conpound. of _fornul a%E(c[gﬁ?or formula (11) as defined

her ei nabo¥eOior(AsppHehBredrsdapGabadyehNas NQhkreof . I n anot her

aspect, the~present.i nuentipn ProyMides a.net fuhiLgating a reproductive
or sexualﬁcﬁgggézg SpcIc_)Ilﬁ;_ i ?Ji?‘gﬁ&)r&;lgrﬁ’ _%bagﬁnﬁgn@rlgggi@,l\léat@ri ne bl eeding, sexual
30 dysf ungdhORa-c .s%qtlislrﬁ-PﬁﬁAIrgnﬁbl@albaﬂI%)-m 9@??§ Noexyal response in
femal es by eliciting an agoni st or antdgoni st effect froma nel anocortin

r ecept or AyD-Clede(AnpdiieD}-Bhe-Ang g p-E€ebarleyspNbliSEQID &N@:dtrpound of formnul a
(') or fornmula (I as defined hereinabove, or a pharmaceutically

I
accepPabl ‘%C'@3?'F(Atsﬁzﬁiéﬂ?'.l’he'Arg'TrPTcFﬁb&ﬂdtSPrW%l%@@éIP N@#& present invention

provides g pethod of..treating a disease_ o medi ndition resulting from
treat npnt‘écoﬁ?;rioncg’gﬂ? }_{lﬁjbb:ﬂf‘eof‘g%ﬁfps @Eﬁi‘ﬁs)%ﬁ%@l@gﬂspl ant rejection,

i schem a &@ﬁé@&%@ﬁ#ﬁk-@l%@h&' -YrmpJ@A‘BQQJy@)JN@BP'SI%PUﬁNO:@Pr dinjury, and

wei ght |l oss due to a nedical procedure”selected fromthe group consisting
of chenotAwh@yc(AspdiisiD-Dhe-ArgiTapsGabadyppNaiySEQ Ip&NG@dbent | nmobi | i zati on
and dialysis by eliciti an agoni st or antagoni st effect froma

mel ?noc oereq-%ﬂ*@(ééptffﬁﬁ-%ﬁgﬁéﬁsﬂi@@b?ﬂg’sﬂﬂﬁ IPWNO:3hount of a conpound of
10 | | i i
phar ﬁé(r:neJ u/‘taﬁ"&:aﬁ*\egfr(%ﬂgféﬁﬁg‘?‘(@e‘é}ﬂ'@fsﬁﬁgﬁ%ﬁ 8 'ﬁﬁg’%@ﬁ@ﬁ L e? aspect, the

present iVt 0 QYL depnaaneihol B ok § kpvascul ar di sease or
medi cal é%n]gir&t}}ggﬁAg%gﬁkgﬁﬂéﬁo@mgﬁg&%ﬁﬁ 2%%{%8\2(%?% shock, hypovol em ¢
shock, carblitavasQHaad Ash-50s-DePlte- ARE THRGAbAL.ys)AHESED Iy Neb:izi ti ng 15 an
agoni st or antagonist effect froma nelanocortin receptor by adm nistering
an ef f ectAokPherabdsp-His-DaPhroApgyiiretGabaLys)NHa SEQ DN nul a (11) as defined
her ei nabove,  or a pharmaceutically cept ab t her eof . In

anot her ﬁdﬁhﬁebfQ‘fépﬂ?’é%‘%ﬁe‘mg&ﬂ(g%aﬂ%é%\h%églgé&’Btwéa?of treating a

pul ary, dhsea 5 BEbEah - & FRsicb R URHRL, gespiratory distress
syng?gne,p‘cg%gb%ﬁ(ﬁﬁgﬁg{rly f|]%e?ég“i’;g?gcg?kgn@‘yg)ulgglé’?‘fﬁgﬁl@%ﬁl nonary di sease and
ast hma b cathLi(aspaHisD-RBEArsID-Pip-Ald-BEHINEL; SetF eciid:raom a nel anocortin
receptor by adm nistering an effective anmount of a conpound of fornula (I)
or f or nulAz-HTHayc(Asp-di$-DaBloe-Aeg-E)-TighAleeL.y)/NId:; PRQIPANEXIS cal | y accept abl e
salt thereqf. In angther aspect esent invention provides a nethod of

h
enhanci n@Cé@%%ﬁ%@%ﬂ@%ﬁé&%ﬁ%@aﬁ{%&lléa: PERJPOHY el iciting an agoni st
or ant ag%ry_h%eug({(l&%ghég_@ggn%gﬁpgbgﬁ%?%%%ﬁ%nggg%@rrPtNOﬁ mni stering an

ef fective anou _ ormulfa (I1) as defined
her epmabayephei{(Adp-PRADIBIENIS-DaT YRV ARCIGRINGD; SEQabiN®hgr eof . | n anot her
aspect, the present invention provides a nethod of treating 30

der mat ol agillatc(AlssEisB-Rive- AnepdDeRip-10-dialilys eNFHBASHQ H3 NSS4 | asi s, skin

pi gnent ati on depl etion, acne and keloid formation by eliciting an agoni st

or ant agésiNle-cersrsblis-PridherArg-Rel el by N 5RIP WO Mdni ni st ering an

effectiv u of,. u f r .l raul.a (11) as defined
her ei nabg‘ €, egpé%"%[ﬁsgpﬁn%ggﬁﬁr}@é rpi/é%@g%'ﬁﬁ gg—:‘%sgglri)%@g#eof . I'n anot her
aspect, WRaNIBIERGI i DMHRLA pn‘r?vmeﬁﬁyg_wﬁz;m@@mmatl ng a 5 behavi oral
or central nervous system or neuronal di'sease or nedical condition such as
anxi ¥ y, AdeyieetsipaHjs-Dther Argep siirpaipn-bps)dNH:; SEQ pHThli4 pain by eliciting
an agoni st _or antagoni st effect froma nel anocortin receptor by

admi ni st 8eiVg oy selisdePhoeArgriUnrp-Agm-ey 9N $HE Y NQsthul a (1) or fornul a
(I'l) as defined herei nabove, or a pharnaceutically acceptable salt thereof.
10l n anot her aspect, the present invention provides a nethod of treating a
renal di sease or nedical condition such as renal cachexia and natriuresis
by eliciting an agonist or antagoni stlleffect froma mel anocortin receptor
by adm nistering an effective anount of a conpound of formula (1) or
formula (11) as defined herei nabove, or a pharmaceutically acceptable salt

Y o . o "



25 and/or nedical condition selected fromthe group consisting of acute and
chronic inflammuatory di seases such as general inflammation, inflammtory
bowel disease, brain inflammation, sepsis and septic shock; diseases with
an aut oi mune conponent such as rheumatoid arthritis, gouty arthritis and
mul tiple sclerosis; netabolic diseases and nedi cal di sorders acconpani ed by
wei ght gahaNderc€yadlisD-Bhe dirgD-TireCdbayai Nbk ERGIRND: 5 ader - W I | |

Syndrome; net abol i ¢_di seases and medi cal di sorders _acconpani ed by wei ght

| oss suchedlarGyekiieD-Bog-rgd)- Tm-pBx-CrradingEQLddelPa, cancer  cachexi a
and wasting eqc(krggg#is_gjl_g%r_IfA‘)é;%_dz_lJralgg_tAqg_ng*ﬁ?ﬁ;tféh(ggb%:1 el ated condi tions

and conplicatio e su as'r nopa “neoprastic proliferation
such as ski-NIC&GEHiIMIPRE- Q%42 ErBOLRLCy ) RFRIBOUDWeOas sexual nedi cal
condi ti ons such as endonetriosis and uterine bl eeding in women, 5 sexual
dysf ubct i dnNled(€ys-D-AldHid DitsNabArgith-Cgsy NBs,SEGHEXDED:16 esponse i n fenal es;
di seases or _conditions resulti an(}f romtreatnent _or insult to the organism

such as crgiie-e(Cxerbhilmtlis 2Nl 8rg-2iNad (- NEEnEQ EB&NPU8i on i njury, spinal

cord inju ng -wo i a i-gh S ,chenot her apy,

radi at | oﬁ&%{h@eﬁggfﬁgg‘%%?séﬁ?lgaJégf B r§3’ Sf’%b&rcﬁ?gmﬁgo_r di al ysi s;

cardi ov a%ﬁH&tﬁﬁoﬂlﬁl%Q?@y%-ﬁfAl%ﬁ-%@@hyAq 2-K HP@yé}fN 18 @Eg mRQice1shock, ,
cardi ogeni ¢ shock, hypovol em ¢ shock, Cardi ovascul ar di sorders and cardi ac
cachexi a;n-puthnoyldlg-o(Cypebsela-His-[B-PheHArg dirp-Gup-NHes SEQ UDANOCL3Zpi r at or y

di stress syndrone, chronic obstructive pul rmni%‘yqidi sease, asthma and

pul mdRar YAGFNigrdSysD-Alp-HisHardhe-Angrdrhal-Cs)eN By HING1&onbat assaults to
the i mmung system su S se, as | at it {n, allergies or organ
15 t_ra_nspc}céﬁ e"f*(gj’"%'@fggﬁl?hsfl?g%?mﬁ@%"ﬁ@?ﬁﬁﬁ&l%&f ﬁ%m eases and _
condi ti 0rb?c-ﬁ}é‘?&C?éDpﬁ%EH?sSD@heS&!gEBaQJCQ%EN‘}EE sy m9aphgki on, acne, keloid
formati on and skin cancer; behavioral, central nervous system and neuronal
di sor der ASNRA(@gs-DREIueHis-Delther £sTipRCy YNy, WEQYIEf Naedli on, and neur opat hic
pai n; and renal conditions or diseases such as the treatnent of renal

cachexi a AaNlergitpp-iieb-Bhe-Ag-Arar Dl hgs)-NHEpTEQ@ IDIN&:1Pr esent i nventi on
provides t use o ther tical f i t .of a nelanocortin 4
receagor A&gﬁﬁ@éyﬁf}'&%gﬁdﬁ'&' alﬁ%?ﬁ')%%jfé'sifi\@%’r %ﬁqgﬂ%&%ﬂl a (1) or formula
(11) as define 2HeA AARRVS PHEIAB-RBAF TR ARYL & ept abl e salt thereof,
for the qrr%nlgga t‘%reg %@qgg\rﬁ&hgfﬁgniﬁpﬁéﬁgﬁ%f%@o&%ﬁ%?g normal i zi ng or
honeost atdCNRCYCY4-Di £R-IS14aD-PAS- Qg rbAenVHHSEQ b argnp al  devel opnent, 25
prol actin secretion, FSH secretion, intrauterine fetal growth, parturition,
sper mat ogderdkiPert-ByAlaxilis-D-FPhedge; TrptiosNdloFH) 8y NP@2i s and rel ease, body
tenperature, bl ood_pressur heart rate, vascular tone, brain blood flow,

bl ood gl %B]%‘éc(Fé(%’i‘%',]j'glé%h%r&'géﬁ"gﬁ]éTP'CJ%?WH@ FHRIRNGA3 not i vati on,

| ear g@, ng ?ﬁ‘hﬁﬁ%gﬁg@%ﬁ%&@ﬁ' A@ggﬁgg%man%ggszﬁgg_ﬁ\ﬁ%fgﬁb%, NBSvVe growt B’e bone

net abol i I on' one I"opent . It will

appr eci apephd- el sHsPaPRAArS-Big BEX I SRy OB AL ST MYNERsd nor mal
physi ol ogi cal and pat hophysi ol'ogi cal pfocesses which utilize the

mel anocoD:-Phe-¢(€yeplioDs(EaYTyr-dlAsg-Tepfit AlpDdlysi Thr-NHo; SEQ IIBddDOR2#4onal obj ect s,
advant ages, and features of E‘r esent invention will 5 becone apparent

th
fr om t he DrBe-glwy Prﬁﬁﬁps@ﬂ?bﬁﬁfﬁiepa dlagbherdleldurdVEe HEQ IARER2G n conj uncti on

ith th 1 i 0aS. . | |
(1) ar TREHERHD - Mmoo FIRRERESE I MO 3¢ 1) &
MC2- 3% Mie-RCyMehs D-PRAAMETTRA idy$- 1981, 880 IpNDer eof were tested for

their ability'to act as a'ligand in'the in vitro assay descri bed 10 bel ow.
BRI EF DESCRIE-E( A-DFA TR HI s IREWE-MEE: TrpH s )-DHASEQM2ANQI28 f er ence in food
consuned fromvehicle in fasted rats 6 hours after adm nistration of 100

nnol e/ KgAsNIgs(Agr Rt ladisdinkhe-ArgPaEL e MHLSEQHANQIRS f er ence in food
consuned ,fraom yehicl e i eq.rats.6 inistration of 500
nnol e/ KgASTl\ﬂS‘é{@é{@d’%ﬁﬁﬁ%ﬁﬁ%@ggr&ﬁ%ﬁf Sngég’ m&@g@di fference in nean
food int akanbk s@ﬁtﬁi—ﬁié—ﬁ-ﬂk@t&rga‘f%ﬂﬁ QQ@HE"SE ® Neypef vari ous _
concentrations of Conpound A |g¥1re 2B. mul ati ve mean body wei ght
di f {30 ende-Nle-o(@ysdHVall-£is-D-Pld-ArgTieCy2ONEESEQ H N@:Bon of vari ous
concentrations of Conpound A Figure 3A. Cunul ative difference in nean food
i ntake fAeMleeliysteliedlisR-FheArerIradaishNgly BEQIR NP:38e| ect ed conpounds.
Figure 3B. Cumul ative nmean body wei ght difference fromvehicle in rats
after adm nistration of selected conmpounds. 25 Figure 4A. Cunul ative
difference in nean food intake fromvehicle in rats after adm ni stration of
sel ect ed conpounds. Figure 4B. Cunul-d2rve nean body wei ght difference from
vehicle in rats after adm nistration of selected conpounds. DETAILED

DESCRI PTI ON OF THE | NVENTI ON The nonmencl ature used to define the

g, I T o, o . o,



20 A5cl-am no-1-cycl opent anecarboxylic acid

A6c1- am no- 1- cycl ohexanecar boxyli c acid Aha7-am noheptanoi c acid

Ahx6- am nohexanoi ¢ aci d Ai ba-am noi sobutyric acid 25 Al a or Aal ani ne

13- Al al3- al ani ne Apn5-am nopentanoic acid (HN-(CH2)4-C(0) Arg or Rarginine
hAr ghonoar gi ni ne 30 Asn or N asparagine Asp or D aspartic acid

Bal 3- benzat-NledflysiDaheudlis-Br-Pas-Arg-BrphgayNESHQ B NQi§t esent ed by the
structure i

2 Br - Phe O RO TIerTbed Py S her i D e
E&hgﬂgg ﬁll %a('i(g?gg 'éf‘]% di aﬁ%ﬁ‘%%qggéyl glk%%]l W?@éd%ﬁ;gwgpl onic acid
0111 pemagiasonm cnsprapie o prasgtoneonyc 4 4Th e
Gaba4 5ani AsNit-y(Cys-His-DdPhs-ArgireCybaiPan)-NELCEQAP NGi3at anmi ¢ acid Ay or
Golyeine 13? QN|1_<|3| CS(PSIQ-HT?-%DS—]F’IkquAgg-Trp-Gaba-Pen) NH:; SEQ ID NO:32
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Ile-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz  SEQ ID NO:33
10  Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Val-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-2-Nal-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHs; SEQ ID NO:34
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
15 Ac-Nle-¢(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:35
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:36
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba-Cys)-NHz; SEQ ID NO:37
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:38
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-f-Ala-Lys)-NH; SEQ ID NO:38
20  Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NHz; 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
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-p-Ala-Lys)-OH; SEQ ID NO:41
25  Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-OH; SEQ ID NO:42
D-Phe-¢(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
D-Phe-c(Cys-His-D-Phe-Arg-Trp-B-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
30  Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-OH; SEQ ID NO:41
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44

-13 -



3- Hyptrans- 3- hydroxy-L-proline, i.e., (2S, 3S)-3-hydroxypyrrolidine-2-
carboxylic acid 4-Hyp4-hydroxyproline, i.e., (2S,

4R) - 4- hydr oxypyrrol i di ne-2-carboxylic acid Ile or |isoleucine Leu or

LI euci ne hLeuhonol euci ne Lys or Klysine Met or M nethionine 5
fl-hMetfl-hononet hi oni ne 1- Nal J3-(1-napht hyl) al ani ne:

2- Nal J3- (Re-hépbiAspddisdmiPhe- Avigplirp feabatliys)-FH; $EN BEhNE:4uci ne

100G coct ahydr oi ndol e- 2- carboxylic acid O nornithine

2- Pal f | - (2D F@ vy D-dlaRlink-Hepdrg TtR-8ypyPHas KR YRINR2R e

4-Pal f3- (4-pyridi Lanipne 15 Penpeni ¢l |\ an 1, . Fphenyl al ani ne
hPhehom)p/hce' E’éﬁ%%ﬁ? ﬁﬂéséﬁf@ 6&5’15 Wé@??\aéﬁﬁg'r@ﬁ)o%rﬁgﬁ(%# 20Ser yor Sserirte
Thetert-Leupl ORa-d( ﬂi_@ﬂﬁh@@&#ﬁ%@aiﬂ%&%)—@)ﬂf% 2NOUenyl ) alani ne
3-Thi 1- (3-thienyl)alanine 25 ' Thr” or TtHreonine

Yt yr oS neAhChi-r(Asp-HiseD-FhetAngeTrpr@atef Lys)-CH; SEQ Ny MO:4k Certai n ot her
abbrevi ati ons used herein are defined as follows: 5

Boc: t er t -deuPyFhscy@spddisyP-PheiArgelipyrabadmsiOERISE RN DI C N,
N-diis Oprlggﬁﬁ qé(%%gjljlirsr-ilﬁ?’he-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-¢(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-OH; SEQ ID NO:45
10  Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-p-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-OH; SEQ ID NO:46
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-OH; SEQ ID NO:46
Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH; SEQ ID NO:46
15 Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-OH; SEQ ID NO:46
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:47
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Nle-c¢(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH; SEQ ID NO:48 or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:49 or
20  or pharmaceutically acceptable salts thereof.

More preferred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;SEQ ID NO:7
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;SEQ ID NO:22

25  Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:29
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29 or
Ac-Nle-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH; SEQ ID NO:48
or pharmaceutically acceptable salts thereof.

30
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Dl EA: di i sopropyl ethyl am ne 10

Dmab: 4-{N- (1- (4, 4-di met hy1- 2, 6-di oxocycl ohexyl i dene) - 3- net hyl butyl) - am no)
benzyl DVAP: 4- (di met hyl am no) pyri di ne DVFdi net hyl f or mam de

DNP: 2, 4-di ni trophenyl 15 Fm fl uorenyl met hyl Fnoc: fl uorenyl nmet hyl oxycar bonyl
For:fornyl HBTU: 2-(1H benzotriazole-1-y1)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphatre p2éferreld xomnpoahé xf formula (I) is where said compound is of the

HOAT: O- ( 7- azabenzotri azol -1-y1)-1,1, 3, 3-tetramet hyl uroni um

hexaf | uorfopRB¥bhat e HOBt : | - hydr oxy- benzotri azol e

VBHA4- et hyl bepzhygdr i ne-25 t 4 xytyityl 3 I rolidone
0-t Buoxy-tert %ﬁ?ﬁrggg&%%hﬁ%/ éle‘g‘?lg;@f%ﬂed?‘ %ﬁ%&ﬁ%ﬁgﬁén@é{h&ul f onyl
Py Br oPbr ot VhssrRieidiéd;i di no- phosphoni um hexaf | uor ophosphate tBu:tert-butyl
TIS: triisopropylsilane 5 TOS:tosyl Trttrityl TFA:trifluoro acetic acid
TFFH: et r amet had it IQye  Renasratspeli ni um hexaf | uor ophosphat e Z: benzyl oxycar bonyl
10 Unl ess otherw se indicated, with the exception of the N-term nal
anmi no acid, al4®iabbaly Datbera-Gha, B-lleaDalewrD-Blei RoValer dsletad: t hi s di scl osure
stand for theg .rgﬁtur:gpolfr. -NH-C(R)(R)-00-, wherein R and R each is,

i ndependent |y, {—fﬁ ger 8F the side chain of an anmino acid (e.g., R = CH3

For the N ter el oar s aerd Ao o\ at o Stands for the Struct ure
of: R, R .'AisArgOrhArg;
10 A7 is Trp, 2-Nal, Bal, Bip or D-Trp;
A8is Gly, Ala, B-Ala, Gaba, Apn, Ahx, or deleted;
A?is Cys, D-Cys, Pen or Lys;
A1 is Thr or deleted;
each of R? and R3 is independently selected from the group consisting of H or
15  acyl;
or a pharmaceutically acceptable salt thereof.
More preferred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
20  Ac-D-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHo; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:51
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHo; 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)-NHz; SEQ ID NO:51
25  Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; 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-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:27
30  Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
Nle-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
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The designation "NH2" in e.g., Ac-N e-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-Cys) -
NH2, indicates that the Cterm nus of the peptide is am dated.

Ac-N e-c(Cys-D-Ala- 20 Hi s-D Phe-Arg-Trp-Cys), or alternatively

Ac- Nl e-c(Cys-D- Al a- Hi s- D Phe- Arg-TrpCys)- OH, indicates that the Cterm nus
is the free acid. "-c(Cys-Cys)-" or "-cyclo(Cys-Cys)-" denotes the

st r uct ur eAc-Nle-c(AGpHipdhPhe-Avg-TrpdiyAlacl Y3y NIPe AEQIDIdQdt es t he struct ure:
"-c(Asp-GI;%/sZ\@e" or "-cyclo(Asp-Lys)-" denotes the structure: HN N I
Aoyl " ehenle-e@yrHTiEfbPhe- ARl - Q¥ PRAID NOBS (1 t ut ed al kyl |
het er oal kyl,, substi h I I lqerS tithyked al kenyl, aryl,
al kyl ar yh,g'PgF'cgﬁbsé %sf%ﬂgg‘g'jgﬁtgﬁ @)' r'@a}'Dé%ljﬁg%il\?] v cg:g@e l}Lfér?%ftjhe gener al
fornul a qb-pheR@rd il BIPHRIQATHFEN bR -CyAS Thr-ANHASEG D N@Bers to a

hydr ocar bon group contai ning one or nore carbon atons, where nultiple

car bod atAmblle-¢(Cys-dfient-Phe-Arg-dirprdprb{y5iNid; SEQARANO:2The al kyl hydr ocar bon
group may be straight-chain or_ contain one or nore branches or cyclic

groups. "AyMleoxpariiis:D-Pee-érs-Trp-Ann-hyRyWHy SEIDMNS i n one or nore
hydrogen 15 at g 1 hydr acarban groyp.a ituted with one or nore
hydr oxy H%%F@%ngpg%[}?ﬁﬂ% eﬁgr&gglyy‘ﬁ%ah%s?%d%@g 96, hydr oxyp'r'opyl .

hydr oxybuyi ¥A; le-&mg%)ﬁﬂﬁf’héf-%zr WI%XQ%VNI—E%C% s Noke. Substituted
al kyl" refers to an al kyl vvhére n one or nore hydrogen atons of the

hydr ocar bnChg-a(spalis-Deibleatmgdl mp-Gabaskygs) NH6EQ IDUKStIlt uent s sel ected from
the 20 gr oughconm sting of halogen, (i.e., fluorine, chlorine, bromne,

and 18di re-hChaep(Aspdnis-D-Bhe-ArgrBrp-Galachys)-NHyPEQIRINORI - 20 al kyl, wherein
said -Ci1-20 Kyl ,opti.o may. b uhst | e i ne or nore

subst i tué%ﬁ'?@“wg%%s%kb%ﬁaﬁﬁ?% (e ysie'gﬁf’ %%(&]15%22 , fromthe group
consi sti ng.. NaAQGERS.D. Pl _%_ QSR A5H0 -20-COCH. In

di fferenp&e%%%ﬁﬁﬂ??§gpggggor 4 gﬁ% ﬂ:ﬁ%'nts g?ég@pi%gsent. The 25
presence AfNie&HR3-BH20- PKEArg-BsDipt - Al CyReNpLSBEID NO:18  an al kyl aci d.
Non-limting exanpl es of als%nlrs aci ds contai ning, or consisting of,

- (CH2) 0- Ze-NieaPembr-Hlietis?D e rmgnbnpeC -y SEQIB, NPt - but yri ¢ aci d,
3-cyglopent opioni c_aci and the |like. rm.“hal 0" enconpasses
fl uoﬁltzﬁ, MT %FG‘R&%gbﬁﬁiaéﬁ&%gﬁ‘ﬁ'.&g'{rp??en)'@f%gg@lrbsﬁ& efers to an al kyl
wherein @0Ne. 0 €. 5 ot [ HhoR a8t G%-J N ey Bz group is
repl aced%v]\n?%lﬁg(o engrs%ng%gﬁoA?QtTEg%f%%mﬁﬁg%fgﬁéﬁgﬁw.ﬂg am do, -0-, -S-
or car bomyphe-b(TydiHik9-PRE- A8 FiBpliBRIAL-Cly s PTh2NIFB] SEHQ HD JB:23 € present .
"Substituted heteroal kyl" refers to a heteroal kyl wherein one or nore
hy dr ogen DaPbers(CQys-Hik d-EiFyodekigerrpei-alpDec ) ThpiNide SEQIIDHINO?4 or nore
substituents selected fromthe group _caonsisti n% of . _hal ogen i.e.

12

f 1 uor i ne D-Bhg-g(Gysdlisth-Ehe-hare BiwBrAfaihey s> TiopNFQHQ [LaN :ZQ\IHZ, - NI—ICHS,

-N2,6andy pC1- Kyl nein ol0 o said <~ Cla20 ak Kk iQBal |y may be
subs??tu?) élc?&%hc‘t%&s%%%)%fmm?ﬁs%bég iﬁtéganlgsc}'ggﬁégl\%j gr%(%gg%\&e(%ggntly for each
occur r enge, Nfel @Akp-IE AGL BPD IR SA S TApOLR)-N1aJ; 9peND. NOGE3, - OCH3, -0CF3, and
-(CH2)0-20-COOH. In different enbodinents 1, 2, 3 or 4 substituents are
pr esent . AcANleenixbp-Dr-AfaeHss-D-&Pha-Angelbadd s Nl gEQ D hE#28 up of two or nore
carbons 15 where one or__nore carbon-carbon_doubl e bonds are present. The

al kenyl BN roR-Alkddis- ke sslirpegh O SE RN Sht ai n one or nore
branches ,orychi C 0L QUPS. . moUpSt LUt by refers to an

al kenyl \‘/?Iﬁ'el\rlféfcﬁ& Sﬁle)'% u’%?—eD %}iled‘ﬁ‘ (%"é"lr% eg?)e&ﬁé’gﬂ%gie&dﬁ@m}{%% one or nore

subsps t uaRIN beghliFiRD-PhE AEaYp- Nist simg mofindahogen 20 (i.e.,
fluorine, chlegjr?itﬁsg, brom ne, andgi ogicéggl, O—IEGCI\I -SH, -NH2, - NHCH3,

- N2, andc-Nlk-c20ysaDKid-Hisvlbathet Awgs BipelCySp-INHz; SEQIIRYINO@0t | onal | y may be
substituted with one or nore substituents sel ected, independently for each

occur r ené&:Nlercpys Rd-qyriJisdP Thairg Trpd -V SE@AP NOSR3, - ocH3, -0CF3, and
- (CH2) 0- 20- I iffe t enbedi t ) &4 substituents are
present . %‘f R ys'ﬁéﬁ%'}és'pgﬁéﬁig%?f%ﬁﬁ"@}%&ﬁé ﬁh@%%ﬂ aromatic group with
at | east Apigeld{ -bmﬁﬂisaomm.%af@dcﬁ):p@{@,@mq@ Nypem containing up to
t hree conjugated or fused ring systens. "Aryl includes carbocyclic aryl,
het e3®cy akiNlea(Ben-HizcD{Hha+rAtlg-TrpeBsia-Ci¥) N HE; SBQYID NOs1aryl is a 5- or

6- menbered ring. Preferred atons for a heterocyclic aryl are one or nore
sul fur, Azﬁéﬁa’e@rﬂisd}%ﬁm@gﬁﬁrcwqﬂ)ﬂ@i§§Q§@ NQ=#Apl es of aryl include
phenyl, 1-naphthyl, 2-naphthyl, indole, quinoline, 2-imdazole,

9-ant hracene, and the like. Aryl substituents are selected fromthe group
consisting of -Cl-20 al kyl, -C1-20 al koxy, halogen (i.e., fluorine,
chlorine, brom ne, and iodine), -OH-16EN, -SH, -NH2, -NO2, -Cl-20 alkyl
substituted with hal ogens, -CF3, -0CF3, and -(CH2)o0-20-COCH. In different
enbodi nents the aryl contains 0, 1, 2, 3, or 4 substituents.



5"Al kyl aryl" refers to an "alkyl" joined to an "aryl". The term
"(C1-C12) hydrocarbon noi ety" enconpasses al kyl, al kenyl and al kynyl and in
t he case of al kenyl and al kynyl there is C2-Cl2. As used herein, the
term"normalizing" functions or activities refers to those types of
functions which may be considered to be involved in normal body function 10
or honmeoshabewsc@iysdhisdr-FherAsgnlrstabaiQyspNIBnSEQ HBIN@@3 but are not limted

iviti d f [ ff [ bod , bl ood :
heart  r are ConiaeatoToRBe ASB iR QARSI N SHRIB NG cose | evel 5 and f he
ke o s Te TN PR, 150NN Wikebng TS OB dered to be

"sel ective particu I"anoc Inftec or are those conpounds with
a functi o0@bh@g(Cy¥iHiy-DLBh& Ras-ash-Elabs €9 sPNHBSHGHD Nad:38 east about 2-fol d, at
| east about 5-f6(gjlyd, at Ieas?éab%ut 10- %‘)old, at | east about 15-fold, at

| east 5aboAnt-Valie(Cys-tis-BtPhecAr-TgbGaba-0@s)F NHe, SEQ ID Nas33 about 200-fol d, at

| east about 3000-fold or at |east about 10, 000-fold, or even greater,

sel ect i viAG2-Ne-clr-TisiLRBe-dvgilapCeabareis-NiZs SERpRMNQ380 any ot her
| i t F | | i tin 4 t
e anocorl?{e?%éeSQﬁPS-BIPhe-g%F%%??gSé%ﬁggI\[?N e anocortin 4 receptor

agonist o0 I nvention onal "activity characterized by
an ECS0 Qﬁtc-Nﬁaae‘ZCy@bPﬂtDﬁéfAﬂgdrrﬁlﬁﬁaas@ﬁﬁwHé{ sefaD Nbgshuman el anocortin 4
receptor than fof the human mel anocortin 1 receptor, the human nel anocortin
3 recept dkc-Hivde(Che DAkl isAR{Pandagr TriprCys)1Qid 48 NQ@:3® for exanple, a
sel ective nel anocortin 4 receptor agonist of the invention exhibits a

f unctlP ondic-Niers(GysYlicRag-Acg-- Teregaba Cyp)- My SEQ D) NEY37 17-fol d nore

sel ective 25, f t he l.anpcort i rec for the human

el anocor‘qtﬂ’lﬁleéc??g%@ﬁ[tdéf . ls@'%%sgg%eaﬁépwﬁﬁggbo%lﬁl 'S invention can be
pr epar ed MNE%@?@WAE@%QD-@WBAWN@@ SYNHISHGID ReP16€- 9., Stevart,

J. M, et al., Solid Phase Synthesis (Pi elyce 30 Chemi cal Co., 2d ed. 1984).
The substAdNEA(CyRD-AlhdHR-D-2d{altAvg-Bdlaiye)-heSEQ IDNO2Da may be attached to
the free amine of the N-termnal amno acid by standard nethods known in
the art. AcdNleescApprits-Da-RNal-Agg-duprAla-dyg)-NHe N&:%/1 , may be attached
usi ng.reductj ve,al kyl at i roxygal kyl u .

(C1- C30) %sfg‘ﬂi?ﬁ%ﬂ% ISB%&E};\%F%'%H%')&H@FQCWEB{}%S%% 115 %\gaéiﬁ ve al kyl ation
wher ei n tahef.r el B 19 K C . ~butyl ester. Acyl
groups, é??{e @%@n@y&yggpé%gﬁhgag%% %ﬁﬁgﬁ.%ﬁ ?%g«%’?%e acid, e.g.,

El COOH, tAe-Nleea(CysHisAD AN abArg- M- MhkaTyw)-Dah; SPQID NOBd by m xing 5 the

conpleted resin with 3 nolar equivalents of both the free acid and
di i sopr opyethidhetdsp-hisP-2-NalhbrgrTipetabathlyor Nk S5 DNO:#Hdbur. 1f the free

e ottt St St il AN e ©
o0 161 HARLE By ep o Ny S BLClS MR EN hests ©f he

Am de I\/Bby\apﬁmceﬁﬁcamah&ptmsalltl‘tﬁel%)bﬂt hesis of the peptide starts with a
Frmoc-am no acid which is coupled to Wang resin. In the synthesis of

a peptide of thinere preéantedorompemingdi ofifognule dI)andhere sAidcompeundispifithe time i s

2 hours for these residues and the residue inmmediately follow ng them

15The f of9™BW%g exanpl es describe synthetic methods for making a peptide of

this invention,.wic t LI -known to those skilled in the art.
s ity B T, A8 B DA

Q her met hods™ are 0 < skilled in the art. The exanpl es are
pr ovigiedoﬁ@f,hmcg.m@g§§c& tabld dafithédebpn and are not neant to limt the
scope of the present invention in any manner. 20 EXAMPLES Exanple 1:

Ac- Nl e- c( Cys- B Ahare Hpsef@rdéth ecofappuiidp-oCythe- MhheSiaEly Dfdkégoing group of The
title peptide was synthesjzed on an Advanced ChenTech nodel 396(r) 25

mul ti pl efERPYHESH spick mppauad; is phthrYa2i8) usi ng

Fl uor enyl nmet hyl, oxycarhon F chemstyy. \A Ri Am de 4-

net hyl benzyl hé%:llrsy yﬁmb%%mpgﬁég?’?é?@'vﬂae 1%%318%}?;')", San Diego, CA) wth
substitution ab;jGIH8ANPLAR, PaSIuUS2da, ddKR, KB 6r a8lkReg; aci ds (Novabi ochen(r),
CA and Chem I npex(r), (L) used were Fnoc-N e-OH, Fnoc-Cys(Trt)-O0H,

Frnoc3tD- Al a- 3A¢sHfisFnoc- Hi s(Trt)-0H, Fnoc- D Phe-OH, Fnoc- Arg(Pbf)-0H, and
Fnoc- Trp(Boc)- OH. _The synthesis was carried out on a 0.035 mml scale. The
Froc groups W&t i D-Phehnkd¥aloy)-2tNala Prdipy DaBalnord3dETyger i di ne in

N, N- di met hyl f ormam de (DVMF) for 30 minutes. In each coupling step, the Fnoc
amno acid (10 eq, 0.35 mmol), N, Ndiisopropylcarbodiimde (DIC) (10 eq,
0.35 mmol ), and 1-hydroxy-benzotriazole (HOBt) (10 eq, 0.35 mml) were used
in DWF (1.4 mL). After washing with-BXF, 5 doubl e-coupling was perforned
with the Fnoc-amino acid (10 eq, 0.35 mmol), 2-(1-

H benzotri azol e-1-y1)-1, 1, 2, 3-tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU)

~ NS A~ o P r—



10 Cha-OH, Boc-Asp(OFm-0H, Boc-H s(DNP)-0H, Boc-D Phe-OH, Boc-Arg(Tos)-0H,
Boc- Tr p( For) - OH, Boc- Gaba- OH, and Boc-Lys(Fnoc)-0H. The synthesis was
carried out on a 0.20 mvl scale. The Boc groups were renoved by treatnent
with 100% TFA for 2 x 1 minute. Boc amno acids (2.5 nmmol) were
pre-activated with HBTU (2.0 mmol) and DIEA (1.0 nL) in 4 nL of DVF and
wer e coupl ed wiAtihdug erhiAng 15 neutralization of the peptide-resin TFA salt.
Coupling times e 5 m es. At the end of the assenbly of

Boc- Asp( OFm) - Hﬁ&%@fﬁlb@ﬁtépr&rﬁekag%l\fa’ﬁ p( For) - Gaba- Lys( Fnoc) - MBHA, the

pepti de-resin rapsaf g Lt eact.ion vessel on a shaker. The resin
was treated tvmx’é%A\t/?nc’tRhﬁﬁo%lgg%%rg’l 'gPﬁ’eJri n for 15 minutes per session,

washed with DVEis | 3 Ty, DEh Oy O8N, t-Pén ¢ 1fye) 1 di no- 20 phosphoni um
hexaf | uor ophosphagzd(P{/‘%lf@)w(G e(g},F 0.3 n‘rnol),myl%l EA (1 nmL), and 4-

(di mebhyl am noAPiaThii oredgl&R®P) (24 ng) in DVF (2 nml) for 12 hours. After
washing with DMF, the resin was treated twce with 100% TFA for 2 m nutes
per treatfémharfiaesytigally a9sepipple saly thsesat and then dried under reduced

pressure. One four i resiq. ( . ) .used for the next
coupling with 01‘@19%5&@%{%49?%0%@ (Sf emr'%rjgéﬂhﬁ hefo%g%égl&cgem%? ?-{IBTU (9
eq, 0.45 BHRolndsh WheR RDakbRbich B, Hepbientll), P, RBHICA-probhsdyl i fien-
deprotection with 100% TFA in two sessions |asting approxinmatély 2 m nutes
each, théuteplyl dea peaimmcwaicatlh ecceptedleshltitheteoDVF. The final capping step
was done by shaking the resin with acetic anhydride (40 eq, 2.0 mmol) and
DI EAT020 eq, # omRifIpreferregdivromppund nofy the Amraediaielhifprpspingn g 0 t he
resin was_tr . twi wi:th a soluti f_20% mer capt oet hanol/ 10% DI EA in
DIVF, eacﬁo%qlpgg%‘&r%rsltww}eggﬁlﬁﬁoggﬁ%xfsrf)afl(:%g 50%?% nutes, to renove the DNP
group on the A:Ii@t’ygl{,pgsﬁ,i de chain. The fornyl group on the side chain of
Trypt ophan was renbved by shaking with a solution of 15% et hanol am ne/ 15%
wat er/ 70% DMAdtimDeslafarrdeBfedri nut es per shaki ng. The pepti de-resin was
washed with DMF and DCM and dried under reduced pressure. The final

cl eavage was d¥deHiy stirring the 5 peptide-resin in 10 nL of HF contai ni ng
1 mL,pf anisolg.a di t hi reitol (30 ng) at OC for 75 m nutes. HF was
rem)\1/§d by a ﬁ%dﬁﬁg‘?hen‘ifﬁ'gg\zﬂc The resi due was washed with ether (6 x 10
m.) and extragap,q@lAyg;th AN HOAc (6 x 10 ). The peptide m xture in

t he agqueous extract was purified on reverse-phase preparative high pressure
l'i qui d chromatAgge Bghly (HPLC) using a reverse phase 10 VYDAC(r) C18 col um
(Nest Group(r), Southborough, MA). The colum was eluted with a |inear

gr adi ent (10%13{8(3‘515@/63@E’agbg¢kﬁ9dh B over 40 minutes) at a flow rate of 10
mL/ m nute (Sol gtign ? = \Nﬁter containing 0.1% TFA, Solution B =
acetonitrile ComtGYhFRYOHOIN%, of TFA). Fractions were collected and checked
on ag@l ytical p\HRLGeefdyese containing pure product were conbined and

| yophi lized to dlryness.’ 5.1 ng of 15 a white solid was obtained. Yield was
8. 9% Pubi & phiisacBdti&itby Hdsandbibof.cal HPLC anal ysis. El ectro-spray
mass spectroneter (MS(ES))S anal ysis gave the nol ecul ar wei ght at 1148.5

(i n agr eenment Animéret peeferaed udompaingp|of ¢ thea imywedggtely o foregdigg 3group of

O her peptides of the inventio an be prepared by a person of ordinary

Ski 1 20CemPeRedsads g RSy R 3R olse see%ﬁaﬂ&g&a‘s% 0®¥hoSE @i scl osed

gener al | 'Pﬁg e disclosed specifically in the
f or egoi néh%%a% esgygg&&gbggﬁa%@h%%%ounds depicted in Tables 1A and 1B.

Qt hezs pepti deMdé priferiedV 6 thed imfRAidgly PIREIRE ghvu dIek fdsofsdi nary
skill in the art using synthetic procedures analogous to those discl osed
gener al | gor2pouret @fithaboweilland/ or to those discl osed specifically in the

f or egoi ngwexanczées as were_the conpounds degi cted in Tables 1A and 1B.
The fol | BfHE réela-TligiD-BRevdad TR BNk ok G IPRORBpr opri at e procedur es

descri bed abqye: - A8 £ APl - DrPhe- A gedrdrd3s ANl azhys)-NH2; SEQ I D
Mo 1 30 AcERAYE S%pﬁlﬁﬁ% ?@Pﬁ%ﬂéﬁ ??%%ngﬁﬁ's%%ﬁ%ﬁ@ ID NO 1
Ac- Nl e- CAEYsAFb-S Rh%lﬁms-ﬂmeﬁhx%%rewmﬁﬁ@ IONES5 2

D- Phe- c(Cys- Hi 5- D-Phe- Arg- Trp- Al a- s)-Thr-NH2; SEQ ID NO 3

D- P38 c ( y-P-Airg-cCysHdisA-Ghd-Apg-T3pAdabaPefy-NH BEQIBNOSEQ | D NO 3
D- Phe- c( Cys- Hi s- D Phe- Ar g- Tr p- Gaba- D- Cys) - Thr-NH2; SEQ I D NO 3
Ac- NI e- cheyasiGustisr-Pherprer rAgrhachen) g SEGHD NONO 2 5

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Apn-Lys) - NH2; SEQ I D NO 4

Ac- A6C- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D NO 5

Ac-D- 2- Nal - c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D NO 6
Ac- N e- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba-l§s) - NH2: SEQ I D NO 6

Ac- N e-c(Cys-f3-Al a-Hi s- D Phe-Arg-Trp-Cys)-N1-12; SEQ ID NO 7 10
Ac- Nl e-c(Cys- Gaba- H s- D Phe- Arg-Trp-Cys)-NH2; SEQ I D NO 7

- ~ o~ B NI~ 1



20 Ac- N e-c(Asp-Hi s-D Phe-Arg-D Tr p- Gaba-Lys)-NH2; SEQ I D NO 14

Ac- N e- c(Asp- Hi s- D- Phe- Arg-D- Trp- Aha- Lys)-NH2; SEQ | D NO 14

Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- D- Tr p- Apn-Lys) - NH2; SEQ | D NO 14

Ac- Nl e- c(Cys-Hi s- D Phe- Arg- D- Tr p- Apn- Cys) - NH2; SEQ I D NG 15

Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- D- Tr p- Gaba- Cys) - NH2; SEQ I D NO 15 25

Ac- N e- c(SyargicECyd-IPiAda-AistDEPHe-pr gl xp-Cpn) NNABEGEDNESNO. 15

Ac- Nl e-c(Cys-Hi s-D Phe-Arg- D Trp-f 3- Al a- QE/';L NH2: SEQ ID NO 15

Ac- N 6 C( &y D-MEcBoprits R-ThpATerbArdyey K gk IRNOFH No. 15

Ac- N e-c( -D- Al a-Hi s< B 2- Nal+ Ar gr Tr ps a1 AT A. I D NO 16

Ac- N e- c(‘%si-r%ic%ngﬁfsg‘?%hﬁiﬁk%r?%‘gtaéﬁ&iaéﬁ-z ﬂ#ﬁ“oég& D NG 16 30
Ac- N e-c( 3 b A35-PrL D 2 r - ; D NO 16

bt anoy e N e B A e S e g o R SO N "k 1D noy 17
n- but &noydr-pHaemadeGyisally)- dkcepthble sakttheredf.g- Tr p- Cys) - NH2; SEQ | D NO: 17
Ac- N e-c(Cys-D- Al a- H s-D-Phe- Arg-2-Nal - Cys)-NH2; SEQ I D NO 18 )

Ac- Nl e- c( Cys- DMarea priferresl pethar gomediafeliofetegring; gropp phepmpegnds is a
Ac- N e-c(CQys-D- Al a-Hi s-D- Phe- Arg-Bal - Cys)-NH2; SEQ ID NO 18 5

Ac- N e- c(‘%ﬁ’-"ﬂ?‘&"g?ﬁifg’f’ﬂlghe- Ar g- Tr p- Oys) - NH2: SEQ | D NO. 61

Ac- N e- GRS Rk TP MODTPIR: R bySINMEREEED MDA 19

Ac- Nl e-c(Cys-D Aa- Hi s- D- 2- Nal - Arg- Bal - Cys) -NH2; SEQ | D NG 20

Ac- Nl e- c(ReD-Arxgh(GyHDsAR-RixebAhg- ArgpFipyRan)NH: SEQHD NO:5@r21

Ac-N e-c(Cys-D- Al a- H s-D-Phe- Arg-Tr p- Pen) - NH2; SEQ | D NO 22 10

Ac- NI'@- c(%ﬁr@cmyaﬂ%ﬁéa-ﬂlﬁﬁé-N@gAm TPEYP)-NER; IDINNE922

D- Phe-c(Cys- Hi s-D- Phe-hArg-Trp- 13- Al a- D- Cys) - Thr- NH2; SEQ I D NO 23

D- Phe- ¢( §ﬂlﬁa§fﬁﬁ£e¢‘ﬁfilg’y?-%&*aﬁ%ghﬁ?! ?a- D Qys)- Thr- NH2; SEQ I D NO 24
D-Phe- c(Cys- Hiviofd Bel8 B o Ll faROrskodh- B2 SEQMBONIZS, o
D Phe-c(Cys-H s-D-(Et) Tyr-hArg-Trp-13- Al a- D-CyS)-=Thr-NH2; SEQ I D NO 24 15
D- Phe- c( Qpmplufid bf ledfoirdulg: Bi p- P- Al a- D- Cys) - Thr-NH2; SEQ I D NO 26

D- Phe-c(Cys- Hi s-DS}E’:A‘)Téri-hArg- Bi p-O Al a-D- Cys) - Thr-NH2; SEQ I D NO 26
Ac- N e- c (faySrgx(Qya-D+da-DisRePha 4rgrT 1p-Cyg)-N1e SERHD NOFO | D NO 54

Ac- NLe-c(Cys-D- Al a- Hi 5: D- Phe- Arg-.Tr.p- D- Al a- Cys) - NH2; SEQ | D NG 54

o NiB. c CEy Pharmaceufic b’[ic%‘f"ﬁFgél*rF‘%-r%"-fAla- Oys)-NH2: SEQ I D NO 54 20

Ac- N e-c S- - Hies-Dr P r.q- - - - : 4.
Ao N o o Ore- DA TP B ang e Rl by g o gl s
N e- c( Cy golipsuht BhgreAbndiap- Apn- Cys) - NH2; SEQ | D NO 27

Ac- Nl e-c(Asp-D- Al a- Hi s- D- Phe- Arg- Trp- Lys) - NH2; SEQ | D NO 28

Ac- Nl e- c (Asip-A3gAl(Gy-DsAB-IRsd>-Rhg-/Bgt TrpylRen)-NHi2; SBEQDINKDNO, 28 25

Ac-c s-Ad u- Hi s- D- Phe- Arg- Tr p- Al a- Cys).- NH2; SEQ I D NO 55

Ac- cE gs-Owwh%@@w@lymcgﬂm@ﬁﬁﬁélhﬂ%@s) -NH2; SEQ I D NO. 55

Ac-c s-D Al g4 Hi.s- er A r.n- - Qys) - NH2: o) .
ne PRy b A MokecPr el Af e Rt e elupbies Faud o depanas s
Ac- N e- cggﬁﬁog}\&b%@i@n{;ﬂg{he- Arg-Trp-Al a-Cys)-NH2; SEQ I D NO 57 30
Ac- Nle- c( Cys- D- Ala- Hi s- D- Phe- Ar g- Tr p- 3- Ala- Cys) - NH2; SEQ | D NO 57
Ac- N e- ¢ AcyArgB(BysrD- b-BisHRe-RagAfg-Prctlps)- s )SERHD NSEQ | D NO 57
Ac- N e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Pen) - OH, SEQ I D NG 29

Ac- N e- c Pty #hprmasgutiallypeesptable galtthsresfis) - NH2; SEQ I D NG 30

Ac-N e-c(Cys-D-Val - H s-D,Phe- Ar g-.Tr p-.Cys) - NH2; LD NO 30 .
Ao N oo of Oye- B 116 FPE DI EnERrd v B A TeER e ighgiay avcording
Ac- Nbg- cﬁ&ﬁﬂpuk?eu- Hi s- D- Phe- Arg- Trp-Cys)-NH2; SEQ I D
Ac- N e-c(Cys-D- Tl e-Hi s- D Phe- Arg- Tr p- Cys) - NH2; SEQ I D
Ac- N e- c( Cys- R¥BP)aA H(A-D YA PAGATIAS-ACYDHNH2; SEQ | D
Ac- Nl e- c(Pen-Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ |
Ac- N e- c%@é%—iﬁi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH2; SEQ |
Ac- Nl e-c(Pen-Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH2; SEQ
Ac- Leu- c( Cys- Hi s-D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ
Ac- C¥- c( Oys- A S Meprdeletel Ty p- Gaba- Cys) - NH2: SEQ
Ac-11e-c(Cys- Hi2§s-(§§%eﬁ; [.g- Tr p- Gaba- Cys) - NH2; SEQ
Ac-Phe-c(Q/s-ff‘n S- e-"Ar g- Tr p- Gaba- Cys) - NH2; SEQ
Ac- Val - c( Cys- b s Gui-Ang- Tr p- Gaba- Cys) - NH2;  SEQ
Ac- 2- Nal - ¢c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SE
Nl e- c( Cys- Hi sABisHiB; Ar g- Tr p- Gaba- Cys) - NH2; SEQ | D NG
Phe- c(Cys- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D NG
Ac- N e-c(Cys- 3-Pal - D- Phe- Arg- Tr p- Gaba- Cys) - NH2; SE
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p-18ys) - OH; SEQ
Ac- Nl e- c( Cys-Hi s- Phe- Arg- D- Tr p- Gaba- Cys) - NH2; SEQ
Ac- Nl e-c(Asp-D Al a- Hi s- D- Phe- Ar g- Bal - Al a- Lys) - NH2;

- ~ O~ R N~

5

ool

&

WWWWWNNPFPWWW
'_\
o

[EY
(62}

D
D
D
D
D
D
D
D

666665665

CZZO
OPYo
5 6
w w
(6)] w
N

o

-
JI'I'IUU

©C55
5\10

)
)
)



Purity SEQ ID NO Ac-N e-c(Asp-Hi s-D Phe-Arg- Trp-p-Al a-Lys)-NH2 1095. 27
1095.2 96.4 SEQ ID NO 1 Ac-N e-c(Asp-Hi s-D Phe- ArgTrp- A6c-Lys)-NH2 1149. 36
1149.05 96 SEQ ID NO 1 Ac-N e-c(Cys-Hi s-D Phe- ArgTr p- Ahx-Cys)-NH2 1116. 38
1115.8 98 SEQ I D NO 2 D- Phe-c(Cys-Hi s-D Phe- ArgTr p- Al a- D- Cys) - Thr - NH2
1167. 38 1167.3 99 SEQ I D NO 3 D- Phe-c(Cys-Hi s- D Phe- Arg-

Tr p- p- Al a- D- CyAYisThPhd)H2 1167. 38 1167.5 93 SEQ I D NO 3

D- Phe- c(Cys- Hi s- D- Phe- Ar gTr p- Gaba- D- Cys) - Thr-NH2 1181.41 1181.9 99 SEQ ID
NO: 3 Ac- N e- c(4&%i8 Asgis- D- Phe- Ar gTr p- Apn- Cys) - NH2 1102. 35 1103 99

A7 is Trp, 2-Nal or Bal;
Atis Gly, Ala, D-Ala, B-Ala, Gaba or Apn;
5 A’is Cys or Lys; ‘
each of R? and R? is independently selected from the group consisting of H or
(C-Co)acyl;
provided that
(D). when R? is (C1-Cs)acyl, then R® is H; and
10 (II).  when A?is Cys, then A%is Cys,
or a pharmaceutically acceptable salt thereof.
More preferred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NHz; SEQ ID NO:54
15 Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NHz; SEQ ID NO:54
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-B-Ala-Cys)-NHz; SEQ ID NO:54
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:54
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:54
Ac-c(Cys-Glu-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:55
20  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-B-Ala-Cys)-NHa; SEQ ID NO:57
25  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
or a pharmaceutically acceptable salt thereof.
Another more preferred compound of formula (I) or formula (II) is each of the
compounds that are specifically enumerated herein below in the Examples section of

30 the present disclosure, or a pharmaceutically acceptable salt thereof.
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SEQ ID NO 2 Ac-N e-c(Asp-Hi s-D Phe- ArgTrp- Apn-Lys)-NH2 1123.32 1123.9 99
SEQ I D NO 4 Ac- A6c-c(Asp-Hi s- D Phe- ArgTr p- Gaba- Lys)-NH2 1121.31 1121.2 93
SEQ I D NO 5 Ac-D-2- Nal -c(Asp- Hi s-D- PheArg-Tr p- Gaba- Lys)-NH2 1193. 37 1193. 2

2
4
5
92.6 SEQ I D NO 6 Ac-Cha-c(Asp-Hi s-D Phe-ArgTrp-Gaba-Lys)-NH2; 1149. 36
.5 SE&I D NO 6 Ac-N e-c(Asp-H s-D Phe-Arg- Trp-CGaba-Lys)-NH2
1109. 3 1109. 2 d9n. 3nahey | BPReY cthac Prgsenic (lnyentionAPiowHes DPhehapyeqitivaby s) - NH2
1074.3 1074.6 9%

Ao N o- o & TPLATRRN ORI BERAB AT, AEY 122 £9MRodnd ooy Fopmga () or
formula (II) as defined hereinabove or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier or diluent.

5 In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, wherein said
compound is a selective melanocortin-4 receptor agonist.

10 In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, wherein said
compound is a selective melanocortin 4 receptor agonist with a functional activity

15 characterized by an ECs at least 15- fold more selective for the human melanocortin 4
receptor than for the human melanocortin 1 receptor, the human melanocortin 3
receptor and the human melanocortin 5 receptor.

In yet another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or

20  formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, wherein said
Compouhd is a selective melanocortin 4 receptor agonist with a functional activity
characterized by an ECs at least 17-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 3 receptor, an ECso at least 90-fold more

25  selective for the human melanocortin 4 receptor than for the human melanocortin 3
receptor, an ECso at least 200-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor than for the human
melanocortin 5 receptor.

30 In another aspect, the present invention provides a pharmaceutical

composition comprising an effective amount of a compound of formula (I) or
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SEQ I D NO 7 Compound Cal cul ated Mol ecul ar Wei ght Experinmental Mol ecul ar
Wei ght Purity SEQ I D NO Ac-N e-c(Cys-Gaba-H s-D Phe- Arg-Trp-Cys)-NH2
1088. 32 1088.4 93 SEQ ID NO 7 Ac-N e-c(Cys-Ai b-Hi s-D Phe-
Arg-Trp-Cys)-NI-12 1088.32 1088.4 80 SEQ I D NG 7

Ac-N e-c(Cys-d y-Hi s-D-Phe- Arg-Trp-Cys)-NH2 1060.27 1060.4 90 SEQ I D NO 7
Ac- N e- c(formayk &/\l)asrqleéingi hepginghqyeTenh a haympgeuticatiy agreptible gal ther@lQ | D

08 e e P SN LD NS ORlNG JBT, 3, 1070 0 81 Se0
acute or chronic inflammatory disease or medical condition such as general
inflammation, inflammatory bowel disease, brain inflammation, sepsis and septic

5 shock. In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (I) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for treating a
disease or medical condition with an autoimmune component such as rheumatoid

10  arthritis, gouty arthritis and multiple sclerosis. In another aspect, the present
invention provides a pharmaceutical composition comprising an effective amount of
a compound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, together with a pharmaceutically acceptable
carrier or diluent, useful for treating a metabolic disease or medical condition
15  accompanied by weight gain such as obesity, feeding disorders and Prader-Willi
Syndrome. In a further aspect, the disease or condition treated is obesity. In yet a
further aspect, the disease or condition treated is a feeding disorder. In another
aspect, the present invention provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or formula (II) as defined
20 hereinabove, or a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier or diluent, useful for decreasing food intake, for
decreasing body weight or a combination thereof. In a preferred embodiment, the
present invention provides a pharmaceutical composition comprising an effective
amount of a compound of formula (I) as defined hereinabove, or a pharmaceutically
25  acceptable salt thereof, together with a pharmaceutically acceptable carrier or
diluent, which is useful for diminishing food intake, decreasing body weight, or a
combination thereof, wherein the active ingredient is one or more of the following
compounds: Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz2 SEQ ID NO:32, Ac-
Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:50, Ac-D-Arg-c(Cys-D-
30  Ala-His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:50, Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-
Arg-Trp-Pen)-NH:2 SEQ ID NO:51, Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-
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92 SEQ ID NO 8 Ac-N e-c(D Cys-Gba- H s-D- Phe- Arg-Trp- Cys)-NH2 1088. 32
1088.4 94 SEQ ID NGO 8 Ac-N e-c(D-Cys-Ai b-Hi s-D Phe-Arg-Trp-Cys) - NH2
1088.32 1088.4 91 SEQ ID NO 8 Ac-N e-c(D-Cys-G@ y-His-D

Phe- Arg- Trp- Cys) - NH2 1060. 27 1060.4 96 SEQ I D NG 8

Ac-N e-c(Cys-D-Ala-Hi s-D- Phe-Arg-Trp-D-Cys)-N H2 1074.3 1074.4 66 SEQ ID
NO 9 Ac- NNH: SEQYID NOW, d)-Hhe-c(Syrridis-IA(GH TyrpAg- Uys f-AD-C)4T18-NBI $EQ 94 SEQ
ID NO 9 Ac-N e-c(Cys- Gaba- Hi s- D Phe- Arg-Trp-D Cys)-NH2 1088. 32 1088. 2 93
SEQ | D NADNRZANE N oyl b it Phe A oy Bty SO NN gorshen g, 4

Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz SEQ ID NO:49. In yet another

preferred embodiment, the present invention provides a pharmaceutical composition

5 comprising an effective amount of a compound of formula (I) as defined

hereinabove, or a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier or diluent, which is useful for diminishing food

intake, decreasing body weight, or a combination thereof, wherein the active

ingredient is Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz2 SEQ ID NO:50. In

10  yet another preferred embodiment, the present invention provides a pharmaceutical

composition comprising an effective amount of a compound of formula (I) as defined

hereinabove, or a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier or diluent, which is useful for diminishing food

intake, decreasing body weight, or a combination thereof, wherein the active

15  ingredient is Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: SEQ ID NO:51.

In yet another preferred embodiment, the present invention provides a

pharmaceutical composition comprising an effective amount of a compound of

formula (I) as defined hereinabove, or a pharmaceutically acceptable salt thereof,

together with a pharmaceutically acceptable carrier or diluent, which is useful for

20 diminishing food intake, decreasing body weight, or a combination thereof, wherein

the active ingredient is Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH: SEQ ID
NO:49.

In another aspect, the present invention provides a pharmaceutical

composition comprising an effective amount of a compound of formula (I) or

25  formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,

together with a pharmaceutically-acceptable carrier or diluent, which is useful for

decreasing appetite without compromising body weight. In yet another aspect, the

present invention provides a pharmaceutical composition comprising an effective

amount of a compound of formula (I) or formula (II) as defined hereinabove, or a

30  pharmaceutically acceptable salt thereof, together with a pharmaceutically-

acceptable carrier or diluent, useful for decreasing food consumption while
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90 SEQ ID NO 9 Ac-N e-c(Cys-d y-Hi s-D Phe- Arg-Trp-D Cys)-NH2 1060. 27
1060.4 91 SEQ ID NO 9 Ac-N e-c(D Cys-Al a-H s-D Phe-Arg-Trp-D Cys) - NH2
1074.3 1074.4 65 SEQ I D NO 10 Ac-N e-c(D-Cys-D- Al a-Hi s-D

Phe- Arg-Trp-D-Cys)-N H2 1074.3 1074.2 93 SEQ ID NO 10

Ac-N e-c(D Cys-p-Al a-Hi s-D- Phe-Arg-Trp-D-Cys)-NH2 1074.3 1074.4 92 SEQ ID
NO 10 Ac-iRpreasippbeisweighb- Hi s- D- Phe- Ar g- Tr p- D- Oys) - NH2 1088. 32 1088. 4 90

SEQ I D NO 10 Ac- NI e- Ai b- Hi s-D- Phe- Arg-Tr Cys)-NH2 1088. 32 1088
05 SEQ 11D NG 10°ACTOIEE cTRREE HIE. BFRRBE APGer iy CBBSet v ) PREZFTA%ohs
1147. 4 composmon comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
5 together with a pharmaceutically acceptable carrier or diluent, useful for treating a
metabolic disease or medical condition accompanied by weight loss such as anorexia,
bulimia, AIDS wasting, cachexia, cancer cachexia and wasting in frail elderly. In a
further aspect, the disease or condition treated is anorexia. In a further aspect, the
disease or condition treated is bulimia. In a further aspect, the disease or condition
10  treated is AIDS wasting or wasting in frail elderly. In a further aspect, the disease or

condition treated is cachexia or cancer cachexia.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,

156 together with a pharmaceutically acceptable carrier or diluent, useful for treating a
neoplastic disease or medical condition such as skin cancer and cancer cachexia.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,

20  together with a pharmaceutically acceptable carrier or diluent, useful for treating a
reproductive or sexual medical condition such as endometriosis, uterine bleeding,
sexual dysfunction, erectile dysfunction and decreased sexual response in females.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or

25  formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for treating a
disease or medical condition resulting from treatment or insult to an organism such
as organ transplant rejection, ischemia and reperfusion injury, wounding and spinal
cord injury, and weight loss due to a medical procedure selected from the group

30 consisting of chemotherapy, radiation therapy, temporary or permanent

immobilization and dialysis.
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97.5 SEQ I D NO 11 Ac-Chg-c(Asp-Hi s-D Phe-Arg- Trp-CGba-Lys)-NH2 1135. 33
1135.1 99 SEQ I D NO 11 Conmpound Cal cul ated Mol ecul ar Wei ght Experi nent al

Mol ecul ar Weight Purity SEQ | D NO

Ac- hCha- c( Asp- Hi s- D- Phe- Ar gTr p- Gaba- Lys) - NH2 1163. 39 1163.4 99 SEQ I D NG 11
Ac- D- Cha- c( Asp- Hi s- D- PheAr g- Tr p- Gaba- Lys) - NH2 1149.36 1149.2 99 SEQ ID

NO 11 Ac- Ni p- c(Aspuefhst mspRe. TPES@%@KWHNMOMW @ gphargracesticabEQ | D N

O 11 Ac-hPro-c .Asg- Hi s- 1D Ph%- Ar g- tiTr p-mGab - ys)C-ONH2ml1 07. 28 1JI07I 4 99 SEQ
"D N O 11 RAPRPEOR LA . el Grotp] et s Tt nieds 2 g
SEQ I D NOfddnula (1) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for treating a
5 cardiovascular disease or medical condition such as hemorrhagic shock, cardiogenic
shock, hypovolemic shock, cardiovascular disorders and cardiac cachexia.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,

10  together with a pharmaceutically acceptable carrier or diluent, useful for treating a
pulmonary disease or medical condition such as acute respiratory distress syndrome,
pulmonary fibrosis, chronic obstructive pulmonary disease and asthma.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or

15 formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for enhancing
immune tolerance and treating allergies.

In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or

20 formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for treating a
dermatological disease or medical condition such as psoriasis, skin pigmentation
depletion, acne and keloid formation.

In another aspect, the present invention provides a pharmaceutical

25  composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically-acceptable carrier or diluent, useful for treating a
behavioral or central nervous system or neuronal disease or medical condition such
as anxiety, depression, memory dysfunction and neuropathic pain.

30 In another aspect, the present invention provides a pharmaceutical

composition comprising an effective amount of a compound of formula (I) or
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Ac- D- hCha- c( Asp- Hi s- D- PheAr g- Tr p- Gaba- Lys) - NH2 1163. 39 1163.6 94 SEQ I D

NO 59 Ac- Phe-c(Asp-Hi s-D Phe- ArgTr p- Gaba-Lys)-NH2 1143.31 1143.3 96.9 SEQ
ID NO 11 Ac- D Phe-c(Asp-Hi s-D PheArg- Tr p- Gaba- Lys)-NH2 1143. 31 1143.3 96.5
SEQ I D NO 11 Ac- D Chg- c( Asp- Hi s- D- PheAr g- Tr p- Gaba- Lys) - NH2 1135. 33 1135.4
99 SEQ ID NG 11 n-Butyryl - Cha-c(Asp-H s- DPhe- Arg- Tr p- Gaba- Lys) - NH2 1177. 41
1177. 5 88 fernsgn(pandefitedakerninpbove; A5 5- ﬂwq»ﬁ@aw gqqeata@éﬁo%al theyeafyp

157,54 11572, 10,5204000 L1 B ISR MR E08 o i
Ac- Gaba- ¢ (AR aldbseBr B AT SHRSPRRR bY PoralN#hd 98 Ind RatkRBQid 92' S
In another aspect, the present invention provides a pharmaceutical
5  composition comprising an effective amount of a compound of formula (I) or
formula (Il) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically-acceptable carrier or diluent, useful for modulating
ovarian weight, placental development, prolactin secretion, FSH secretion,
intrauterine fetal growth, parturition, spermatogenesis, thyroxin release, aldosterone
10  synthesis and release, body temperature, blood pressure, heart rate, vascular tone,
brain blood flow, blood glucose levels, sebum secretion, pheromone secretion,
motivation, learning and behavior, pain perception, neuroprotection and nerve
growth.

In another aspect, the present invention provides a pharmaceutical
15  composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically-acceptable carrier or diluent, useful for modulating

bone metabolism, bone formation and bone development.
In another aspect, the present invention provides a pharmaceutical
20 composition comprising an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically-acceptable carrier or diluent, useful for inhibiting
alcohol consumption, for reducing alcohol consumption, for treating alcoholism, or
for treating alcohol abuse. In a further aspect, the compound of the composition
25  useful for inhibiting alcohol consumption, for reducing alcohol consumption, for
treating alcoholism, or for treating alcohol abuse is a selective melanocortin 4
receptor agonist. In yet a further aspect, the compound of the composition useful for
inhibiting alcohol consumption is a selective melanocortin 4 receptor agonist, or a
pharmaceutically acceptable salt thereof, with a functional activity characterized by
30 an ECs at least 15-fold more selective for the human melanocortin 4 receptor than for

the human melanocortin 1 receptor, the human melanocortin 3 receptor and the
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SEQ I D NO 11 Ac- Cha-c(Asp-Hi s-D Phe-ArgD Trp-Al a-Lys)-NH2 1135.33 1135.2 85
SEQ I D NG 13 Ac-hCha-c(Asp-Hi s-D Phe-ArgD Trp-Al a-Lys)-NH2 1149. 36 1149.1
87 SEQ I D NO 13 Ac-Leu-c(Asp-H s-D Phe-ArgD Trp-Al a-Lys)-NH2 1095. 27 1095. 4
98.6 SEQ I D NO 13 Ac- hLeu-c(Asp-Hi s-D- Phe-ArgD- Trp- Al a-Lys)-NH2 1109. 3
1109.2 93.8 SEQ ID NO 13 Ac- Phe-c(Asp-H s-D- Phe- Arth Tr p- Al a- Lysz- NH2

1129. 29 11mgnan glgl@(gggq b 1gceptgr. In yet another aspect, the compound of the

o g g B KO B DA S NE, 1095 2, 4085,3, 8T 2R 10
I'D NO 14 receptor agonist, or a pharmaceutically acceptable salt thereof, with a functional
activity characterized by an ECs at least 17-fold more selective for the human
5  melanocortin 4 receptor than for the human melanocortin 3 receptor, an ECso at least
90-fold more selective for the human melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECs at least 200-fold more selective for the human
melanocortin 4 receptor than for the human melanocortin 5 receptor, or an ECso at
least 3000-fold more selective for the human melanocortin 4 receptor than for the

10  human melanocortin 5 receptor.

In another aspect, the present invention provides the use of a therapeutically
effective amount of a melanocortin 4 receptor agonist compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof, for
the manufacture of a medicament useful for inhibiting alcohol consumption, for

15 reducing alcohol consumption, for treating alcoholism, or for treating alcohol abuse
in a subject in need of such treatment.

In yet another aspect, the present invention provides a method of eliciting an
agonist or an antagonist effect from a melanocortin receptor in a subject in need
thereof which comprises administering to said subject an effective amount of a

20 compound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a method of eliciting an
agonist or an antagonist effect from a melanocortin receptor in a subject in need
thereof which comprises administering to said subject an effective amount of a

25 compound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, wherein said compound is a selective
melanocortin 4 receptor agonist.

In another aspect, the present invention provides a method of eliciting an
agonist or an antagonist effect from a melanocortin receptor in a subject in need

30  thereof which comprises administering to said subject an effective amount of a

compound of formula (I) or formula (II) as defined hereinabove, or a
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Ac- Nl e-c(Asp- Hi s- D- Phe- ArgD- Tr p- Gaba- Lys) - NH2 1109.3 1109.1 99 SEQ I D NG 14
Compound Cal cul ated Mol ecul ar Wei ght Experinental Mol ecul ar Weight Purity
SEQ ID NO Ac-N e-c(Asp-Hi s-D Phe-Arg- D Trp-Aha-Lys)-NH2 1137.35 1137.4 98
SEQ I D NO 14 Ac-N e-c(Asp-Hi s-D Phe-Arg- D Trp-Apn-Lys)-NH2 1123.32 1123.3
97.3 SEQ ID NO 14 Ac-N e-c(Cys-Hi s-D-Phe-Arg- D-Trp-Apn-Cys)-NH2 1102. 35
1102 99 Swbarmacqotigalyaacqepiabie 63/ thirsofpviraein, gpid mompeugdbis- Tysslectiyp

1065 32 1067, S0 SER 05 R F DS by an o
Ac- N e- c( Gyt b Stdtt PhSreNebetify PR iihAa¥ladddbrtin 4 receptor than for the
human melanocortin 1 receptor, the human melanocortin 3 receptor and the human

5 melanocortin 5 receptor.

In yet another aspect, the present invention provides a method of eliciting an
agonist or an antagonist effect from a melanocortin receptor in a subject in need
thereof which comprises administering to said subject an effective amount of a
compound of formula (I) or formula (II) as defined hereinabove, or a

10  pharmaceutically acceptable salt thereof, wherein said compound is a selective
melanocortin 4 receptor agonist with a functional activity characterized by an ECs at
least 17-fold more selective for the human melanocortin 4 receptor than for the
human melanocortin 3 receptor, an ECs at least 90-fold more selective for the human
melanocortin 4 receptor than for the human melanocortin 3 receptor, an ECso at least

15 200-fold more selective for the human melanocortin 4 receptor than for the human
melanocortin 5 receptor, or an ECso at least 3000-fold more selective for the human
melanocortin 4 receptor than for the human melanocortin 5 receptor.

In another aspect, the present invention provides a method of treating an
acute or chronic inflammatory disease or medical condition such as general

20  inflammation, inflammatory bowel disease, brain inflammation, sepsis and septic
shock by eliciting an agonist or antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a method of treating a

25  disease or medical condition with an autoimmune component such as rheumatoid
arthritis, gouty arthritis and multiple sclerosis by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering an effective amount of a
compound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof.

30 In another aspect, the present invention provides a method of treating a

metabolic disease or medical condition accompanied by weight gain such as obesity,
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1074.3 1073.8 99.9 SEQ ID NO 15 Ac-N e-c(Cys-Hi s-D Phe-Arg-

D Trp-D- Al a-Cys)-NH2 1074.3 1073.8 99.9 SEQ I D NO 15

Ac-N e-c(Cys-D-Ala-Hi s-D-2- Nal-Arg-Trp-Cys)-NH2 1124.36 1123.6 96.1 SEQ ID
NO 16 Ac-N e-c(Cys-D Al a- Hi s-D-2- Nal - Arg-2-Nal - Cys)-NH2 1135.38 1134.5
99.1 SEQ ID NO 16 Ac-N e-c(Cys-D Al a-Hi s-D-2- Nal - Arg-1-Nal - Cys) - NH2

1135. 38 1fesding disprdersEmd Prader-VgllinBndaaonge| byNelicildngopn -agopishior antagonist

Hi s- D- Phe- Arg-.2- Nal - Cys) - NH2 1113. 37 1112.6 95.7 SEQ.lI D. NO 17

nBut anoy| eﬁ%cgf'i?("ws agortiy tecppisy byaagnisteeg) @Ngégeifi‘tfz amount 9f & 99, 9

SEQ 1D NQoHpound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In a further aspect of the foregoing method,

5 the disease or condition treated is obesity. In yet a further aspect of the foregoing
method, the disease or condition treated is a feeding disorder. In another aspect, the
present invention provides a method of decreasing food intake, decreasing body
weight or a combination thereof, by eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective amount of a compound of

10 formula (I) or formula (II) as defined hereinabove, or a pharmaceutically acceptable
salt thereof. In a preferred embodiment, the present invention provides a method of
decreasing food intake, decreasing body weight or a combination thereof, by eliciting

an agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

15 thereof, wherein said compound is Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-
NH: SEQ ID NO:32 Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID
NO:50, Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:50, Ac-D-
Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: SEQ ID NO:51, Ac-Nle-c(Cys-D-Ala-
His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:7, D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-p-

20  Ala-D-Cys)-Thr-NH: SEQ ID NO:24, Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-
NH: SEQ ID NO:22, or Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2 SEQ ID
NO:49. In another preferred embodiment, the present invention provides a method

of decreasing food intake, decreasing body weight or a combination thereof, by
eliciting an agonist or antagonist effect from a melanocortin receptor by

25 administering an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, wherein said compound is Ac-Arg-c(Cys-D-
Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:50. In another preferred embodiment,

the present invention provides a method of decreasing food intake, decreasing body
weight or a combination thereof, by eliciting an agonist or antagonist effect from a

30 melanocortin receptor by administering an effective amount of a compound of

formula (I) or a pharmaceutically acceptable salt thereof, wherein said compound is
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Ac-N e-c(Cys-D- Al a-Hi s-D- Phe-Arg-2-Nal -Cys)-NH2 1085.32 1084.4 97.7 SEQ ID
NO 18 Ac-N e-c(Cys-D Al a-Hi s-D- Phe-Arg-1-Nal - Cys)-NH2 1085.32 1084.5 96.6
SEQ I D NO 18 Ac-N e-c(Cys-D- Al a-Hi s-D- Phe-Arg-Bal - Cys)-NH2 1091. 35 1090. 4
96.2 SEQ ID NO 18 Ac-N e-c(Cys-D- G u-Hi s-D Phe- Arg Trp-Cys)-NH2 1132. 33
1131.5 99.9 SEQ ID NGO 61 Ac-N e-c(Asp-Hi s- D Phe- Ar Trp- D- Al a- Lys) - NH2
1095. 27 106D-8rOYCys-BEBI-BiND:Ple-Avg- NipePer)dyd: SEQ dDHNE:F)-. 2-In another

Nal - Arg-Bal - Cys) - NH2 1141. 41 1140.5 95.6 SE .

Ac- N e- c(Ipeferisd gmbqdimeny. thspreseny mve;smey@m%iﬂﬁs H@Q}.ﬁ%‘% of dgaregsing fepdseq | p

NO 21 Ac- N{a%e,ccﬁe%éasa'gpgcﬁf})_@vglggf oF Q%oﬁ’{bgnﬂopl tﬁgfpof, I}.llsizelici’dng an agonist or

antagonist effect from a melanocortin receptor by administering an effective amount

5  of a compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein
said compound is Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz SEQ ID
NO:49. In another aspect, the present invention provides a method of decreasing
appetite without compromising body weight by administering an effective amount

of a compound of formula (I) or formula (I) as defined hereinabove, or a

10  pharmaceutically acceptable salt thereof. In another aspect, the present invention
provides a method of decreasing food consumption while increasing body weight by
administering an effective amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of treating a metabolic disease or

15  medical condition accompanied by weight loss such as anorexia, bulimia, AIDS
wasting, cachexia, cancer cachexia and wasting in frail elderly by eliciting an agonist

or antagonist effect from a melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (I) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In a further aspect, the foregoing method is

20 used to treat anorexia. In a further aspect, the foregoing method is used to treat
bulimia. In a further aspect, the foregoing method is used to treat AIDS wasting or
wasting in frail elderly. In a further aspect, the foregoing method is used to treat
cachexia or cancer cachexia. In another aspect, the present invention provides a
method of treating a neoplastic disease or medical condition such as skin cancer and

25 cancer cachexia by eliciting an agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof.In
another aspect, the present invention provides a method of treating a reproductive or
sexual medical condition such as endometriosis, uterine bleeding, sexual

30 dysfunction, erectile dysfunction and decreased sexual response in females by

eliciting an agonist or antagonist effect from a melanocortin receptor by
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1102.35 1101.6 99.9 SEQ ID NO 22 Ac-N e-c(Pen-D Al a-H s-D

Phe- Arg- Trp-Pen)-NH2 1130.4 1129.6 99.9 SEQ I D NO 22 Conpound Cal cul at ed
Mol ecul ar Wei ght Experinmental Mol ecular Weight Purity SEQ I D NO

D- Phe-c(Cys- Hi s- D- Phe- hAr gTr p- p- Al a- D- Cys) - Thr-NH2 1181.41 1181.7 96.9 SEQ

I D NO 23 D-Phe-c(Cys-Hi s-D-(Et) Tyr Arg- Tr p- p- Al Q{ )-Thr-NH2 1211. 43
1211. 7 97.afngpisteringNg, effechivppmorptyka FP%‘PEJlllﬂhéf iqrgBi o) opfernmleyH) ashr - NH2

%)-Zgﬁeﬁ( afgé P4 s ?‘E%WP%R%&?P%%“%P& apgepipble st Riep! 1225, 46 1225. 7 o7
SEQ I D NO 24 DIR%O‘&(eWa%pEgt,Sﬂ% Bﬁé@ern%gé‘ltfbnppf%ﬁdé} ORSthddlor %h}%l&?’ 47
disease or medical condition resulting from treatment or insult to an organism such
5 as organ transplant rejection, ischemia and reperfusion injury, wounding and spinal
cord injury, and weight loss due to a medical procedure selected from the group
consisting of chemotherapy, radiation therapy, temporary or permanent
immobilization and dialysis by eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective amount of a compound of
10 formula (I) or formula (II) as defined hereinabove, or a pharmaceutically acceptable
salt thereof.

In another aspect, the present invention provides a method of treating a
cardiovascular disease or medical condition such as hemorrhagic shock, cardiogenic
shock, hypovolemic shock, cardiovascular disorders and cardiac cachexia by eliciting

15 an agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a method of treating a
pulmonary disease or medical condition such as acute respiratory distress syndrome,

20  pulmonary fibrosis, chronic obstructive pulmonary disease and asthma by eliciting
an agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a method of enhancing

25 immune tolerance or treating allergies by eliciting an agonist or antagonist effect
from a melanocortin receptor by administering an effective amount of a compound
of formula (I) or formula (II) as defined hereinabove, or a pharmaceutically
acceptable salt thereof.

In another aspect, the present invention provides a method of treating

30 dermatological disease or medical condition such as psoriasis, skin pigmentation

depletion, acne and keloid formation by eliciting an agonist or antagonist effect from

-31 -



1218.8 99 SEQ I D NO 26

D- Phe-c(Cys-Hi s-D- (Et) Tyr- hArgBi p- p- Al a- D- Cys) - Thr-NH2 1262.52 1263 99 SEQ
I D NO 26 Ac-Nl e-c(Cys-D-Ala-Hi s-D- Phe-Arg-Trp-Ad y-Cys)-NH2 1131.35 1131.2
96.8 SEQ I D NO 54 Ac-N e-c(Cys-D Al a- Hi s-DPhe- Arg- Tr p- D- Al a- Cys) - NH2
1145.37 1145.3 96.4 SEQ I D NGO 54

Ac- Nl e- ¢( @y@ebtwoauwrgceemebym@mﬂﬁ%ng\laa @%?YWPFZ‘OMHSf 37001111%5mé 9s. 2 SEQ

| D NO 54 Ac-N D-Al.-a- Hi 1159. 159. 2
05,1 SEO FHTEE o orfyls (03 JeRg B "/i‘r% a%Aale i a‘jceRﬁEiLn?s 43
1173. 3 965§1t§ggolfD NGO 54 N e-c(Cys-His- DPhe Ar g- Tr p- Apn Q/s) NH2 1060. 31

1060. 3 98.
In another aspect, the present invention provides a method of treating a

5  behavioral or central nervous system or neuronal disease or medical condition such
as anxiety, depression, memory dysfunction and neuropathic pain by eliciting an
agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt thereof.

10 In another aspect, the present invention provides a method of treating a renal
disease or medical condition such as renal cachexia and natriuresis by eliciting an
agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt thereof.

15 In another aspect, the present invention provides a method of modulating a
normalizing or homeostatic activity such as ovarian weight, placental development,
prolactin secretion, FSH secretion, intrauterine fetal growth, parturition,
spermatogenesis, thyroxin release, aldosterone synthesis and release, body
temperature, blood pressure, heart rate, vascular tone, brain blood flow, blood

20 glucose levels, sebum secretion, pheromone secretion, motivation, learning and
behavior, pain perception, neuroprotection and nerve growth by eliciting an agonist
or antagonist effect from a melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof.

25 In another aspect, the present invention provides a method of modulating a
normalizing or homeostatic activity such as bone metabolism, bone formation and
bone development by eliciting an agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a pharmaceutically acceptable salt thereof.

30 In another aspect, the present invention provides a method of inhibiting

alcohol consumption, for reducing alcohol consumption, for treating alcoholism, or
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SEQ I D NO 27 Ac-N e-c(Asp-D Al a- Hi s- DPhe- Arg- Tr p-Lys) - NH2 1095. 27 1094.7
96.2 SEQ I D NO 28 Ac-N e-c(Asp-D Al a- Hi s- DPhe- Arg-Bal -Lys)-NH2 1112. 32
1111.7 96.5 SEQ I D NO 28 Ac-c(Cys-d u-Hi s-D Phe-ArgTrp-Al a-Cys) - NH2 1090. 25
1089.6 99.9 SEQ ID NO 55 Ac-c(Cys-d u-Hi s-D Phe-Arg-2- Nal -Al a-Cys)-NH2
1101. 27 1100 6 98.3 SEQ I D NO 55

Ac- c( Cys- donItecating - gicqbiob gbygserhy- sligiting san Repnisio 9 dvagoyist  effegt fQOISEQ I D

0 50 e oot Bl 5o oA 0l B O LG S B 505
1144.6 formula (I) or formula (II) as defined hereinabove, or a pharmaceutically acceptable
salt thereof. In a further aspect of the foregoing method, the compound is a selective
5  melanocortin 4 receptor agonist. In yet a further aspect of the immediately foregoing
method, the compound of the composition useful for inhibiting alcohol consumption
is a selective melanocortin 4 receptor agonist, or a pharmaceutically acceptable salt
thereof, with a functional activity characterized by an ECso at least 15- fold more
selective for the human melanocortin 4 receptor than for the human melanocortin 1
10 receptor, the human melanocortin 3 receptor and the human melanocortin 5 receptor.
In yet another aspect of the foregoing method, the compound of the composition
useful for inhibiting alcohol consumption is a selective melanocortin 4 receptor
agonist, or a pharmaceutically acceptable salt thereof, with a functional activity
characterized by an ECso at least 17-fold more selective for the human melanocortin 4
15 receptor than for the human melanocortin 3 receptor, an ECso at least 90-fold more
selective for the human melanocortin 4 receptor than for the human melanocortin 3
receptor, an ECso at least 200-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor than for the human
20  melanocortin 5 receptor.

In a further aspect, the present invention provides the use of a therapeutically
effective amount of a melanocortin 4 receptor agonist or antagonist compound
according formula (I) or formula (II) as defined hereinabove, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament useful to treat a disease

25  and/or medical condition selected from the group consisting of acute and chronic
inflammatory diseases such as general inflammation, inflammatory bowel disease,
brain inflammation, sepsis and septic shock; diseases with an autoimmune
component such as rheumatoid arthritis, gouty arthritis and multiple sclerosis;
metabolic diseases and medical disorders accompanied by weight gain such as

30 obesity, feeding disorders and Prader-Willi Syndrome; metabolic diseases and

medical disorders accompanied by weight loss such as anorexia, bulimia, AIDS
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95.3 SEQ I D NO 57 Ac-N e-c(Cys-D- Al a- H s- DPhe- Ar g- Tr p- p- Al a- Cys) - NH2
1145. 37 1144.6 97.3 SEQ I D NO 57
Ac- Nl e-c(Cys-D- Al a- Hi s- DPhe- Arg- Tr p- Gaba- Cys) - NH2 1158.41 1158.6 96.5 SEQ

| D NO 57 Compound Cal cul at ed Mol ecul ar Wei ght Experi nent al I\/bI ecul ar

Weight Purity SEQ 1D NO Ac-Ne-¢c(Cys-D-A a-H s-D Ph g- Tr p- Pen) - CH
1103. 33 119%U9g, oa =¥ DCN@QQQC%Qge’ﬂIPeaJ& s’lslg‘_lgg\b]tﬁl ﬁraslfﬁlderly, dlabetes,

e N R el e A o g 1
NG 30 Ac- MeBpRabi§ey prdiféraBodistici>ab @Rm CiriderT bRd PtSdtatiiEinddr] GePdhdtiR ér
sexual medical conditions such as endometriosis and uterine bleeding in women,
5 sexual dysfunction, erectile dysfunction and decreased sexual response in females;
diseases or conditions resulting from treatment or insult to the organism such as
organ transplant rejection, ischemia and reperfusion injury, spinal cord injury and
wounding, as well as weight loss caused chemotherapy, radiation therapy,
temporary or permanent immobilization or dialysis; cardiovascular diseases or

10  conditions such as hemorrhagic shock, cardiogenic shock, hypovolemic shock,
cardiovascular disorders and cardiac cachexia; pulmonary diseases or conditions
such as acute respiratory distress syndrome, chronic obstructive pulmonary disease,
asthma and pulmonary fibrosis; to enhance immune tolerance and to combat assaults
to the immune system such as those associated with certain allergies or organ

15 transplant rejection; treatment of dermatological diseases and conditions such as
psoriasis, skin pigmentation depletion, acne, keloid formation and skin cancer;
behavioral, central nervous system and neuronal disorders such as anxiety,
depression, memory dysfunction, and neuropathic pain; and renal conditions or
diseases such as the treatment of renal cachexia and natriuresis.

20 In a further aspect, the present invention provides the use of a therapeutically
effective amount of a melanocortin 4 receptor agonist or antagonist compound
according formula (I) or formula (II) as defined hereinabove, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament useful to modulate
normalizing or homeostatic activities such as ovarian weight, placental development,

25  prolactin secretion, FSH secretion, intrauterine fetal growth, parturition,
spermatogenesis, thyroxin release, aldosterone synthesis and release, body
temperature, blood pressure, heart rate, vascular tone, brain blood flow, blood
glucose levels, sebum secretion, pheromone secretion, motivation, learning and
behavior, pain perception, neuroprotection, nerve growth, bone metabolism, bone

30 formation and bone development.
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99.9 SEQ ID NO 30 Ac-N e-c(Cys-D-Leu-H s-D Phe-Arg-Trp-Cys)-NH2 1116. 38
1115.8 97.4 SEQ I D NO 30 Ac-N e-c(Cys-D-Tl e-H s-D Phe- Arg-Trp-Cys)-NH2
1116.38 1115.5 96.5 SEQ I D NO 30 Ac-N e-c(Cys-D- Cha-Hi s-D

Phe- Arg- Trp- Cys) - NH2 1156.44 1155.6 96.4 SEQ I D NO 30

Ac- N e-c(Pen-Hi s-D-Phe-Arg- Trp-Gaba-Cys)-NH2 1116.38 1115.7 95 SEQ ID

NO 31 Ac- N e- c(loydll e epprepiptedathyt therppeaaiis dnpeventisppaddressinggbathymprmagg. 9 SEQ

I D NO 32 Ac- N e-c(Pen-Hi s-D-Phe-Arg-. Trp- Gaba- Pen) - NH2 1144. 43 1144 99.9
SEO 1 b No P Roa Ao atgpy i PRl itcests. vt kiR 4 tiddasesith oo
96. 7 SEQ Ir@céﬂ%r@%re also contemplated.

Additional objects, advantages, and features of the present invention will

5 become apparent from the following description and appended claims, taken in
conjunction with the accompanying drawings.

The compounds of formulae (I) or (II) are ligands for at least one of the

melanocortin receptors (MC1-R, MC2-R, MC3-R, MC4-R and MC5-R) and a selection

thereof were tested for their ability to act as a ligand in the in vitro assay described

10  below.
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1A: Mean difference in food consumed from vehicle in fasted rats 6 hours

after administration of 100 nmole/Kg of selected compounds.

15  Figure 1B. Mean difference in food consumed from vehicle in fasted rats 6 hours

after administration of 500 nmole/Kg of selected compounds.

Figure 2A. Cumulative difference in mean food intake from vehicle in rats after

administration of various concentrations of Compound A.

Figure 2B. Cumulative mean body weight difference from vehicle in rats after

20  administration of various concentrations of Compound A.

Figure 3A. Cumulative difference in mean food intake from vehicle in rats after

administration of selected compounds.

Figure 3B. Cumulative mean body weight difference from vehicle in rats after

administration of selected compounds.

25  Figure 4A. Cumulative difference in mean food intake from vehicle in rats after

administration of selected compounds.

Figure 4B. Cumulative mean body weight difference from vehicle in rats after

administration of selected compounds.

DETAILED DESCRIPTION OF THE INVENTION
30
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Ac- Cha- c(Cys-Hi s- D Phe- Arg- Trp-Gaba-Cys)-NH2 1128.39 1128.4 95.8 SEQ ID
NO 33 Ac- Il e-c(Cys-His-D Phe-Arg- Trp-Gaba-Cys)-NH2 1088. 32 1088.4 95 SEQ
I D NO 33 Ac-Phe-c(Cys-Hi s-D Phe-Arg- Trp-Gba-Cys)-NH2 1122.34 1122 95.2
SEQ I D NO 33 Ac- Val - ¢c(Cys-Hi s- D- Phe- Arg- Trp- Gaba- Cys) - NH2 1074 3 1074.6

95.4 SEQ I D NO_33 Ac-2-Nal - ¢( Qys- Hi s- D- Phe- Gab NH2 1172. 4
1172.2 95. 2 SEGDEBoRenglatuye s aﬂfﬁqﬁéh@méfeﬂﬂfgi?ﬁ)ﬁpl MS i theast 1046. 29

1080 95, & QBRI Rty af Lol PR R o B B g™
1099. 35 1Q@98ufbat the C-terminus appears to the right. Where the amino acid has isomeric
forms, it is the L form of the amino acid that is represented unless otherwise
5  explicitly indicated. Unless defined otherwise, all technical and scientific terms used
herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. Also, all publications, patent applications, patents

and other references mentioned herein are incorporated by reference.

10  Nomenclature and Abbreviations

Symbol Meaning
15  Abu o-aminobutyric acid
Ac acyl group
Acc 1-amino-1-cyclo(Cs-Co)alkyl carboxylic acid
A3c 1-amino-1-cyclopropanecarboxylic acid
Adc 1-amino-1-cyclobutanecarboxylic acid
20 Abc 1-amino-1-cyclopentanecarboxylic acid
Abc 1-amino-1-cyclohexanecarboxylic acid
Aha 7-aminoheptanoic acid
Ahx 6-aminohexanoic acid
Aib a-aminoisobutyric acid

25 AlaorA  alanine
B-Ala [-alanine
Apn 5-aminopentanoic acid (HN-(CH2)+-C(O)
ArgorR  arginine
hArg homoarginine
30 AsnorN asparagine
AsporD  aspartic acid

Bal 3-benzothienylalanine
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96.6 SEQ ID NO 35 Ac-N e-c(Cys-D- Al a-H s-D Phe-Arg-Trp-Cys)-CH 1075. 28
1075.2 99.9 SEQ I D NO 36 Ac-N e-c(Cys-Hi s-Phe-Arg-D Trp-Gaba- Cys) - NH2

1088. 32 1088 95.8 SEQ ID NO 37 Conpound Cal cul at ed Mol ecul ar Wi ght
Experimental Mol ecular Weight Purity SEQ ID NO Ac-N e-c(Asp-D Al a-Hi s-D
Phe- Arg-Bal - Al a-Lys)-NH2 1183.4 1182.85 99.9 SEQ 1D NO 58

Ac- Nl e- c( Bép- Hi s- D42-hghenylplgnine yeptesentod by figxstrugge 33 1145 99.99 SEQ I D
NO 38 Ac-N e-c(Asp-Hi s-D 2-Nal - Arg-Trp-f3Ala-Lys)-NH2 1145. 33 1145 99. 99
SEQ I D NO 38 Ac- N e-c(CysxHj s- D 2- Nal - Arg- Trp- Gaba- Cys)-NH2 1138.38 1137.8

99.99 SEQ ID NO 39

(,)HZ 0
Il

—NH—CH—C—

Bpa 4-benzoylphenylalanine
4-Br-Phe  4-bromo-phenylalanine

5 Cha B-cyclohexylalanine
hCha homo-cyclohexylalanine
Chg cyclohexylglycine
CysorC  cysteine
hCys homocysteine
10 Dab 2,4-diaminobutyric acid
Dap 2,3-diaminopropionic acid
Dip #,p-diphenylalanine
Doc 8-amino-3,6-dioxaoctanoic acid with the structure of:
H o
/N\/\o/\/o\)\
15  2-Fua B-(2-furyl)-alanine
Gaba 4-aminobutyric acid

GlnorQ  glutamine
Gluor E glutamic acid
GlyorG  glycine
20 HisorH  histidine
3-Hyp trans-3-hydroxy-L-proline, ie., (2S5, 35)-3-hydroxypyrrolidine-2-
carboxylic acid
4-Hyp 4-hydroxyproline, i.e., (25, 4R)-4-hydroxypyrrolidine-2-carboxylic acid

HeorlI isoleucine
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Ac- N e-c(Cys-His-D 2-Nal - Arg- Trp-Ahx-Cys)-NH2 1166.44 1166 99 SEQ ID

NG 39 Ac- hPhe-c(Asp-Hi s-D 2-Nal - Arg-Trp-Gba-Lys)-NH2 1207.4 1206.9 99

SEQ I D NO 40 Ac-Cha-c(Asp-Hi s-D-2-Nal - Arg-Trp-Gaba-Lys)-NH2 1199.42 1198.8
100 SEQ ID NO 40 Ac-Arg-c(Cys-D-Ala-Hi s-D Phe-Arg-Trp-Cys)-NH2 1117.3
1116.9 95.10 SEQ ID NO 50 Ac-D-Arg-c(Cys-D-Al a-Hi s-D- Phe-Arg-Trp-Cys)-NH2
1117. 33 11e808L99g. feucigeQ | D NO 50 Ac- D- Arg-c(Cys-D- Al a- Hi s-D-

Phe- Ar g- Tt p- Pen) - Nhiz 1145. 38 1144.9 96.4 SEQ | D NO 51

Ac- D- Ar g- E‘@ﬁiﬂ;s Hi sTBPIREC™Ar g- Tr p- Gaba- Pen) - NH2 1159. 41 1158.9 99.9 SEQ ID
NO 52 Ac- /ﬁg,gbpf(cysrylglh@- D- Phe- Arg- Trp-Gaba-Pen)-NH2 1159.41 1159.1

MetorM  methionine

5 f-hMet fi-homomethionine

1-Nal f3-(1-naphthyl)alanine:
2-Nal f-(2-naphthyl)alanine
Nip nipecotic acid
Nle norleucine
10 Oic octahydroindole-2-carboxylic acid
Orn ornithine
2-Pal f3-(2-pyridiyl)alanine
3-Pal f-(3-pyridiyl)alanine
4-Pal . f$-(4-pyridiyl)alanine
15 Pen penicillamine

Pheor F phenylalanine

hPhe homophenylalanine
Proor P proline
hPro homoproline

20 SerorS serine
Tle tert-Leucine
Taz 3-(4-thiazolyl)alanine
2-Thi 3-(2-thienyl)alanine
3-Thi 5-(3-thienyl)alanine

25 ThrorT threonine
TrporW  tryptophan
TyrorY tyrosine

D-(Et)Tyr has a structure of

-38-



99 SEQ ID NO 52 Ac-Arg-c(Cys-D-Ala-H s-D Phe-Arg-Trp-Pen)-NH2 1145. 38
1145.1 99 SEQ I D NO 51 Ac-D- Arg-c(Asp-Hi s-D PheArg-Trp-Al a-Lys)-NH2 1138. 3
1138.0 98.0 SEQ I D NGO 53 Ac- Arg-c(Asp-Hi s-D Phe-Arg- Trp-Ala-Lys)-NH2
1138.3 1138.1 99.0 SEQ ID NO 53 Table 1B Conpound Cal cul at ed Mol ecul ar
Wei ght Experinental Ml ecular Weight Purity SEQ I D NO

Ac- Arg-c(Cys-D- Al a-Hi s-D-2- Nal - Afg-Trp-Cys)-NH2 1167.39 1167.40 99.9 SEQ
ID NO 49 Exanple 3: In vitro studies 5Conpounds of the present invention
can be and were tested foractipvity as |ligands of one or nore of the

mel anocortin receptors acc ng to the follow ng procedures. One skilled
in the art would know t hat “procedures simlar to those described herein may
be used to assay the binding activities of the conpounds of the invention
to mel anocortin recep cules. 5 Radio ligand Bi ndi ng Assays

Cel | ul ar nmenbr anes usﬁ_ij f the in vitro receptor binding assays were

obt ai ned fromtransgenl c Kl cells stably expressing hMC-R recept or
subtypes {1 3v4 Ofafe The CHO K1 cells expressing the desired hMC-R
receptor type were sonicated (Branson(r) setting 7, approximately 30 sec)
inice-cold 50 MM Tris-HC1L at 10 pH 7.4 and then centrifuged at 39,000 g
for 10 mnutes at approximately 4C. The pellets were resuspended in the
same buffer an@edaintothdragbreviatiopgugichegeihare definedmafeovest approxi mately 4C.

The he el l ets containin he cel |l ul ar nmenbranes were stored at

appr o rrag%‘?y - soder’%&}ﬁsgw%f Mnhi bition of

[1251] (TygZ) - (Nled- D Phe7) a- MSH ([ 1251] - 1\ I DP- a- MSH, 15 Anersham

Bi osci ences{r)) binding was carried out in polypropylene 96 well plates.
Cel | nmenbpanes (1- 18icRrenethahs/ Wwel |) prepared as descri bed above were

i ncubated in 50 "M Tris-HCL at pH 7.4 containing 0.2% bovi ne serum al bum n
(BSA), 5 BM:mpd 2, N, MliGeeispydeadb@liimidg/ nl. bacitracin, with increasing
concentragions of the test cg ound and 0.1-0.3 nM[1251] 1\ TDP-a- MsSH f or
appr oxi maPH4 90- 1268i5pPEeRYARE gfamme

10  Dmab: 4-{N-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl)-

amino} benzyl

DMAP: 4-(dimethylamino)pyridine
DMF dimethylformamide
DNP: 2,4-dinitrophenyl
15  Fm: fluorenylmethyl
Fmoc: fluorenylmethyloxycarbonyl
For: formyl
HBTU: 2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate
20  cHex cyclohexyl
HOAT: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate
HOBt: 1-hydroxy-benzotriazole
MBHA 4-methylbenzhydrylamine
25 Mmt: 4-methoxytrityl
NMP: N-methylpyrrolidone
O-tBu oxy-tert-butyl
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20 approxi mately 37C. Bound [1251] NDP-a-MSH |igand was separated fromfree
[1251] NDP-a-MsSH by filtration through G-/ C glass fiber filter plates
(Unifilter(r); Packard) presoaked with 0.1 % (w v) pol yethyl enimne (PEl),
using a Packard Filtermate(r) harvester. Filters were washed three tines
with 50 mM Tris-HC1L at at a_tenperature of approximtely 0-4C and

t hen assay®§ for ra@r%g¥W$ﬁaWeﬂ§i1%Yéf@5nm%&rﬁjs‘¢g’mbunt (r) scintillation

counter. g data were ana si st.ed n-|inear

regressi o? Eﬁqa[pysi S (%Oﬁlf'pyﬁrb%éyf"p%s&‘ 2‘81( ore AIOSPH%)tﬁe preferred
enbodi nentg,was tesrtg@l_buﬁ,qng t he above-di scussed assay and the binding
constants (Ki in nM are‘reported in Tables 2A, 2B and 2C. 30 Table 2A
Conpound RiIS:hMC 1- RiffisoppyBiliheki hMC4- R Ki hMC5- R Ki hMC1- R MCA- R SEQ
ID NO Ac-Arg-c(Cys-D-Ala-His-D Phe-Arg-Trp-Cys)-NH2 3.87 10.1 2.09 430
1.9 SE® | BANO 50 Aci®yAr g- c(Cys-D- Al a- Hi s- D Phe-Arg-Trp-Cys)-NH2 4.01 12.1
1.76 352 3 SEQ I D N%)ISO Ac-D- Arg-c(Cys-D- Al a-Hi s- D Phe-Arg-Trp-Pen)-N H2
8.29 13. 3 t 78 816 &1 SEQ I D NO 51 Ac-D Arg-c(Cys-Hi s-D Phe-

Arg-Tr p- quf@xz Pen) - Neldelor83ceticiacitl - O
TFFH: tetramethylfluoroforamidinium hexafluorophosphate
Z: benzyloxycarbonyl
10

Unless otherwise indicated, with the exception of the N-terminal amino acid,
all abbreviations (e.g. Ala) of amino acids in this disclosure stand for the structure of
-NH-C(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

15  form aring system.

For the N-terminal amino acid, the abbreviation stands for the structure of:

R. R

N/kl(

i o
The designation "NH:" in e.g., Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-
NHq:, indicates that the C-terminus of the peptide is amidated. Ac-Nle-c(Cys-D-Ala-
20 His-D-Phe-Arg-Trp-Cys), or alternatively Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-

Cys)- OH, indicates that the C-terminus is the free acid.

“-¢(Cys-Cys)-" or “-cyclo(Cys-Cys)-“ denotes the structure:

S S
I *"ﬂjw g
O H O

25
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538 0.36 SEQ I D NO 52 Ac- Arg-c(Cys-H s-D Phe- Arg-Trp-Gba-Pen)-NH 1.81
20.5 4.57 502 0.4 SEQ ID NO 52 Ac-Arg-c(Cys-D-Al a-H s-D

Phe- Arg- Trp-Pen)-NH2 9.67 22.0 4.2 1900 2.3 SEQ ID NO 51

Ac-D- Arg-c(Asp-Hi s-D- Phe-Arg-Trp-Ala-Lys)-NH2 0.79 45.5 1.21 493 0.6 SEQ
| D NO 53 Ac-Arg-c(Asp-Hi s-D Phe- Arg-Trp-Ala-Lys)-NH2 0.68 20.7 1.01 783
0.7 SEQ | D NO 53(Csabirg-"2B "y aq)-"omates fhetgtrugice:3- R

S S
‘*’ﬂ%‘ *'ﬁjé-
H O H O

“-c(Asp-Lys)-" or “-cyclo(Asp-Lys)-“ denotes the structure:

)
H
5
“Acyl” refers to R”-C(O)-, where R” is H, alkyl, substituted alkyl, heteroalky],
substituted heteroalkyl, alkenyl, substituted alkenyl, aryl, alkylaryl, or substituted
alklyaryl, and is indicated in the general formula of a particular embodiment as
“Ac”.

10 "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
15  atoms of the hydrocarbon group are substituted with one or more hydroxy radicals,
such as hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl,
hydroxypentyl, hydroxyhexyl and the like.
"Substituted alkyl" refers to an alkyl wherein one or more hydrogen atoms of
the hydrocarbon group are replaced with one or more substituents selected from the
20 group consisting of halogen, (i.e., fluorine, chlorine, bromine, and iodine), -OH, -CN,
-SH, -NH>, -NHCHs, -NO2, 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, -CFs, -OCHs, -OCFs, and
-(CH2)0-20-COOH. In different embodiments 1, 2, 3 or 4 substituents are present. The
25  presence of -(CH2)o20-COOH results in the production of an alkyl acid. Non-limiting

examples of alkyl acids containing, or consisting of, -(CH2)o2-COOH include
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Ki hMA4- R Ki hMC 5-R Ki hMC1-R /1VIC4-R SEQ I D NGO
Ac-N e-c(Cys-D-Ala-Hi s-D 2-Nal -Arg-1-Nal -Cys)-NH2 114 63.9 3.07 1657 37.1
SEQ I D NO 16 Ac-N e-c(Cys-D-Al a-Hi s-D Phe-Arg-Trp-Cys)-NH2 11 26 7.6 1800

1.4 SEQ 1D NO 7 D Phe-c(Cys-Hi s-D-(Et) Tyr- Arg-Trp-P-Al a-D Cys)-Thr- NH2
0.059.31.12.90.0 SEQID NO 24 N e-c(Cys-Hi s-D-Phe-Arg- Trp n Q/s) NH2
0.07 4.1 @é:resb@ngngaceticarl tertiatyric aid, &rcgclep@wlmomslw and the

N & c(Bysori s BrPHRIAASIo B c)efionor, Ggmo and lodo

"Heteroalkyl" refers to an alkyl wherein one of more of the carbon atoms in

the hydrocarbon group is replaced with one or more of the following groups: amino,

5 amido, -O-, -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, -NHz, -NHCH3, -NO, and -Ci20 alkyl, wherein

10 said -Ci20 alkyl optionally may be substituted with one or more substituents selected,
independently for each occurrence, from the group consisting of halogens, -CFs,
-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

15  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

20 (i.e., fluorine, chlorine, bromine, and iodine), -OH, -CN, -SH, -NH:, -NHCH3, -NO,
and -Ci20 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, -CFs, -OCHs, -OCFs, and -(CHz)o20-COOH. In different
embodiments 1, 2, 3 or 4 substituents are present.

25 "Aryl" refers to an optionally substituted aromatic group with at least one
ring having a conjugated pi-electron system, containing up to three conjugated or
fused ring systems. Aryl includes carbocyclic aryl, heterocyclic aryl and biaryl
groups. Preferably, the aryl is a 5- or 6-membered ring. Preferred atoms for a
heterocyclic aryl are one or more sulfur, oxygen, and/or nitrogen. Non-limiting

30 examples of aryl include phenyl, 1-naphthyl, 2-naphthyl, indole, quinoline,

2-imidazole, 9-anthracene, and the like. Aryl substituents are selected from the group
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1.3 0.47 0.2 0.1 SEQ ID NO 34 Ac-N e-c(Asp-Hi s-D Phe-

Arg-Trp-3-Al a-Lys)-NH2 0.0996 9318 0.617 10.9 0.16 SEQID NO 1

Ac- Nl e-c(Cys-Hi s-D Phe- Arg-Trp-Ahx-Cys)-NH2 .0132 16.1 1.23 0.359 0.11 SEQ
I D NO 2 D Phe-c(Cys-Hi s-D Phe-Arg- Trp-3-Ala-D Cys)-Thr-NH2 0. 207 43.2 2.58
344 0.08 SEQ ID NO3  Compound Ki hMCl- R Ki hMC 3-R Ki h. M4- R Ki hMC
5-R Ki  hMcongistingf -2 salyl, DONOalkoxphlalegedy@ e Hflgoringtrbloing, bromine, and

Trp- Gaba- [i)-odigjng)? -—gplt -qu,z -8H,4 -ZISH%O-?\IOL -Ci20 alkyl substituted with halogens, -CFs,
-OCPFs, and -(CH2)o20-COOH. In different embodiments the aryl contains 0, 1, 2, 3, or
4 substituents.
5 "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 alkynyl there is C2-Ca.
As used herein, the term “normalizing” functions or activities refers to those
types of functions which may be considered to be involved in normal body function
10  or homeostasis of an organism. Such functions include but are not limited to
activities and functions affecting body temperature, blood pressure, heart rate,
vascular tone, brain blood flow, blood glucose levels and the like.
As used herein, compounds which are considered to be “selective” for a
particular melanocortin receptor are those compounds with a functional activity
15  characterized by an ECs at least about 2-fold, at least about 5-fold, at least about 10-
fold, at least about 15-fold, at least about 17-fold, at least about 90-fold, at least about
200-fold, at least about 3000-fold or at least about 10,000-fold, or even greater,
selectivity for any melanocortin receptor as compared to any other melanocortin
receptor. For example, a selective melanocortin 4 receptor agonist of the invention
20  exhibits a functional activity characterized by an ECso at least about 15-fold more
selective for the human melanocortin 4 receptor than for the human melanocortin 1
receptor, the human melanocortin 3 receptor and the human melanocortin 5 receptor.
Also for example, a selective melanocortin 4 receptor agonist of the invention
exhibits a functional activity characterized by an ECso at least 17-fold more selective

25  for the human melanocortin 4 receptor than for the human melanocortin 3 receptor.

Synthesis
The peptides of this invention can be prepared by standard solid phase
peptide synthesis. See, e.g., Stewart, ] M., et al., Solid Phase Synthesis (Pierce
30 Chemical Co., 2d ed. 1984). The substituents R? and R?® of the above generic formula
may be attached to the free amine of the N-terminal amino acid by standard methods

known in the art. For example, alkyl groups, e.g., (C1-Cao)alkyl, may be attached
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4.75 1260 0.09 SEQ ID NO 3 Ac-N e-c(Cys-Hi s-D Phe- Arg-Trp-Apn-Cys)-N-12
0.0951 9.33 0.894 13.4 0.11 SEQ ID NO 2 Ac-N e-c(Asp-H s-D- Phe-
Arg- Tr p- Apn-Lys)-NH2 0.999 300 11.1 431 0.09 SEQ ID NO 4
Ac- Cha- c( Asp- Hi s- D- Phe- Arg- Trp- Gaba-Lys)-NH2 0.106 11.8 1.49 110 0.07 SEQ
ID NO 6 Ac-N e-c(Asp-Hi s-D Phe- Arg-Trp-Gba-Lys)-NH2 0.0506 9.89 1.04 16.3
0. 05 SEQ usihg\@dictive @hgylations pHyidsoxpalkyé grovps, Figo- (Catéan)hydrpxyalkylo ngg4 223
22.5 609 a?s'ooﬁe Sa%t(;a)dkele:c)i |l\llg)i'njglreduci&ive alkylation wherein the free hydroxyl group is
protected with a t-butyl ester. Acyl groups, e.g., COE!, may be attached by coupling
the free acid, e.g., EXCOOH, to the free amine of the N-terminal amino acid by mixing
5 the completed resin with 3 molar equivalents of both the free acid and
diisopropylcarbodiimide in methylene chloride for one hour. If the free acid contains
a free hydroxyl group, e.g., p-hydroxyphenylpropionic acid, then the coupling
should be performed with an additional 3 molar equivalents of HOBt.
When R! is -NHy, the synthesis of the peptide starts with an Fmoc-amino acid
10  which is coupled to the Rink Amide MBHA resin. If R! is -OH, the synthesis of the
peptide starts with a Fmoc-amino acid which is coupled to Wang resin.
In the synthesis of a peptide of this invention containing A6c and/or Aib, the
coupling time is 2 hours for these residues and the residue immediately following
them.
15 The following examples describe synthetic mefhods for making a peptide of
this invention, which methods are well-known to those skilled in the art. Other
methods are also known to those skilled in the art. The examples are provided for the
purpose of illustration and are not meant to limit the scope of the present invention
in any manner.
20
EXAMPLES

Example 1: Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2 SEQ ID NO:7

The title peptide was synthesized on an Advanced ChemTech model 396°

25  multiple peptide synthesizer (Louisville, KY 40228) using
Fluorenylmethyloxycarbonyl ~ (Fmoc) chemistry. A Rink Amide 4-
methylbenzylhydrylamine (MBHA) resin (Novabiochem® San Diego, CA) with
substitution of 0.58 mmol/g was used. The Fmoc amino acids (Novabiochem®, CA

and Chem-Impex®, IL) used were Fmoc-Nle-OH, Fmoc-Cys(Trt)-OH, Fmoc-D-Ala-

30 OH, Fmoc-His(Trt)-OH, Fmoc-D-Phe-OH, Fmoc-Arg(Pbf)-OH, and Fmoc-Trp(Boc)-

OH. The synthesis was carried out on a 0.035 mmol scale. The Fmoc groups were



Ac- hCha- c(Asp- H s- D- Phe- Arg-Trp-Gba-Lys)-NH2 0.721 93.5 56.0 747 0.01 SEQ
| D NO 11 Ac-D Chg-c(Asp-Hi s-D Phe- Arg-Trp-Gba-Lys)-NH2 0.227 14.5 2.99
164 0.08 SEQ ID NO 11 Ac-hPhe-c(Asp-Hi s-D Phe- Arg-Trp-Gaba-Lys)-N-12
0.277 25.2 3.37 203 0.08 SEQ ID NO 11 Ac-N e-c(Cys-Hi s-D Phe-

Arg-D Trp-13-Ala-Cys)-NH2 0.323 14.1 1.96 24.0 0.16 SEQ I D NO 15

Ac- Nle- c( Pemomedibiatreitment withe5%r pipdrigincjs N, Wdimethy formanitde (BMiHdor 30 01 SEQ

D RO 2L Aates Gh R Rolipling S2p, the Fot afing Betd (10 eq 0.38 Tnimon. N, - &4
diisopropylcarbodiimide (DIC) (10 eq, 0.35 mmol), and 1-hydroxy-benzotriazole
(HOBt) (10 eq, 0.35 mmol) were used in DMF (1.4 mL). After washing with DMF,

5  double-coupling was performed with the Fmoc-amino acid (10 eq, 0.35 mmol), 2-(1-
H-benzotriazole-1-yl)-1,1,2,3-tetramethyluronium hexafluorophosphate (HBTU) (8
eq, 0.28 mmol), HOBT (10 eq, 0.35 mmol), and diisopropylethyl amine (DIEA) (20 eq,
0.7 mmol) in DMF (1.26 mL). The ACT 396® multiple peptide synthesizer was
programmed to perform the following reaction cycle: (1) washing with DMF, (2)

10  removing Fmoc protecting group with 25% piperidine in DMF for 30 minutes, (3)

washing with DMF, (4) coupling with Fmoc amino acid in the presence of DIC and

HOBT for 1 hour, (5) washing with DMF, (6) double-coupling with the same Fmoc

amino acid in step 4 in the presence of HBTU, HOBt, and DIEA for 1 hour. The resin

was coupled successively according to the sequence of the title peptide. After the

15 peptide chain was assembled and the last Fmoc- protecting group was removed, the
resin was washed completely by using DMF and dichloromethane (DCM).

To cleave the title peptide, the resin was treated with a solution (1.5 mL) of

TFA, H:0 and triisopropylsilane (TIS) (v/v/v: 90/6.2/3.8) for 2 hours at room

temperature. The resin was filtered off and the filtrate was poured into 30 mL of

20  ether. The precipitate was collected by centrifugation. This crude product was

dissolved in water (~7 mL) and the pH of the aqueous solution was adjusted to ~7.5

by adding 2N NH<HCOs. The solution was opened to the air for 72 hours at room

temperature. The resulting crude product was purified on a reverse-phase

preparative HPLC system with a column (4 x 43 cm) of Cis DYNAMAX-100® A°

25 (Varian® Walnut Creek, CA). The column was eluted over approximately 1 hour

using a linear gradient of 85% A:15% B to 30% A:70% B, where A was 0.1% TFA in

water and B was 0.1% TFA in acetonitrile. The fractions were checked by analytical

HPLC and those containing pure product were pooled and lyophilized to dryness to

give 10.3 mg (27% yield) of a white solid. Purity was assayed using HPLC and found

30 to be approximately 88%. Electro-spray ionization mass spectrometry (ESI-MS)

analysis gave the molecular weight at 1073.6 (in agreement with the calculated
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2550 7.58 SEQ I D NGO 22 D- Phe-c(Cys-Hi s- D-Phe-hArg- Trp-p-A a-D Cys)-Thr-NH2
0.442 123 10.3 521 0.04 SEQ I D NO 23 D- Phe-c(Cys-Hi s-D Phe- Arg-

Bi p- 13- Ala-D-Cys)-Thr-NH2 5. 80 3370 583 1130 0.01 SEQ I D NO 25

D- Phe-c(Cys-Hi s-D- (EOTyr- hArg-Trp-13-Ala-D-Cys)-Thr- NH2 0.0567 31.4 14.7
9.27 0 SEQ I D NO 24 D-Phe-c(Cys-Hi s-D Phe-hArg- Bip-3-Ala-D Cys)-Tllr-NH2
1. 68 126QGndlé2ulaPReight GA10ZES).| D NO 26 D- Phe-c(Cys-Hi s-D- (Et) Tyr -

hAr g- Bi p- 13- Ala-D-Cys)-Thr- N -h 0.128 85.6 36.9 38.0

Example 2: Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: SEQ ID NO:6

The title peptide was synthesized on an Applied Biosystems® (Foster City,
5 CA) model 430A peptide synthesizer which was modified to do accelerated Boc-
chemistry solid phase peptide synthesis. See Schnolzer, et al., Int. J. Peptide Protein
Res., 40:180 (1992). 4-methylbenzhydrylamine (MBHA) resin (Peninsula® Belmont,
CA) with the substitution of 0.91 mmol/g was used. The Boc amino acids
(Novabiochem®, San Diego, CA and Chem-Impex®, Wood Dale, IL) used were: Boc-
10  Cha-OH, Boc-Asp(OFm)-OH, Boc-His(DNP)-OH, Boc-D-Phe-OH, Boc-Arg(Tos)-OH,
Boc-Trp(For)-OH, Boc-Gaba-OH, and Boc-Lys(Fmoc)-OH. The synthesis was carried
out on a 0.20 mmol scale. The Boc groups were removed by treatment with 100%
TFA for 2 x 1 minute. Boc amino acids (2.5 mmol) were pre-activated with HBTU
(2.0 mmol) and DIEA (1.0 mL) in 4 mL of DMF and were coupled without prior
15  neutralization of the peptide-resin TFA salt. Coupling times were 5 minutes.

At the end of the assembly of Boc-Asp(OFm)-His(DNP)-D-Phe-Arg(Tos)-
Trp(For)-Gaba-Lys(Fmoc)-MBHA, the peptide-resin was transferred into a reaction
vessel on a shaker. The resin was treated twice with 25% piperidine in DMF for 15
minutes per session, washed with DMF, and shaken with bromo-tris-pyrrolidino-

20  phosphonium hexafluorophosphate (PyBrOP) (6 eq, 0.3 mmol), DIEA (1 mL), and 4-
(dimethylamino)pyridine (DMAP) (24 ing) in DMF (2 mL) for 12 hours. After
washing with DMF, the resin was treated twice with 100% TFA for 2 minutes per
treatment, washed with DMF and DCM, and then dried under reduced pressure.
One fourth of the peptide-resin (0.05 mmol) was used for the next coupling with Boc-

25  Cha-OH (10 eq, 0.5 mmol) in the presence of HBTU (9 eq, 0.45 mmol) and DIEA (0.25
mL) in DMF for 10 minutes. After the deprotection with 100% TFA in two sessions
lasting approximately 2 minutes each, the peptide-resin was then washed with DMF.
The final capping step was done by shaking the resin with acetic anhydride (40 eq,
2.0 mmol) and DIEA (20 eq, 1.0 mmol) in DMF for 1 hour. After washing with DMF,

30 the resin was treated twice with a solution of 20% mercaptoethanol/10% DIEA in

DMF, each treatment lasting approximately 30 minutes, to remove the DNP group on
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0 SEQ ID NO 26 Ac-N e-c(Cys-D-Al a-Hi s-D- Phe-Arg-Trp-dy-Cys)-NH2 0.352 149
3.01 339 0.12 SEQID NO 54 Ac-Ne-c(Cys-D-Ala-H s-D

Phe- Arg- Trp-D- Al a- Cys)-NH2 3.93 876 48.0 4940 0.08 SEQ I D NO 54

Ac-N e-c(Cys-D- Al a-Hi s-D Phe-Arg-Trp-13-Al a-Cys)- NH2 0.995 287 4.80 766
0.21 SEQ I D NO 54 Conpound Ki hMCl- R Ki hMC 3-R Ki hMZA4- R Ki hMC 5-R Ki
hMC1- R / Maé-HRstHERe IsideNiairAc The demfiylysrop Adrathdi sid®chain of Tryptophan was

Phe- Ar g- Tr p- Gaba- Cys)-NH2 0.848 184 3.76 956 0.23 SEQ I D NO

Ac- Nl e- c(reypsved M%HLWItbrﬁesqlugormé 1agnetbpaglamige/ 15% water/ 70% DME

twice for 30 minutes per shaking. The peptide-resin was washed with DMF and
DCM and dried under reduced pressure. The final cleavage was done by stirring the
5 peptide-resin in 10 mL of HF containing 1 mL of anisole and dithiothreitol (30 mg) at
0°C for 75 minutes. HF was removed by a flow of nitrogen. The residue was washed
with ether (6 x 10 mL) and extracted with 4N HOAc (6 x 10 mL).
The peptide mixture in the aqueous extract was purified on reverse-phase
preparative high pressure liquid chromatography (HPLC) using a reverse phase
10  VYDAC® Cis column (Nest Group® Southborough, MA). The column was eluted
with a linear gradient (10% to 50% of solution B over 40 minutes) at a flow rate of 10
mL/minute (Solution A = water containing 0.1% TFA; Solution B = acetonitrile
containing 0.1% of TFA). Fractions were collected and checked on analytical HPLC.
Those containing pure product were combined and lyophilized to dryness. 5.1 mg of
15  a white solid was obtained. Yield was 8.9%. Purity was 94.5% based on analytical
HPLC analysis. Electro-spray mass spectrometer (MS(ES))S analysis gave the
molecular weight at 1148.5 (in agreement with the calculated molecular weight of
1148.3).
Other peptides of the invention can be prepared by a person of ordinary skill
20 in the art using synthetic procedures analogous to those disclosed generally
hereinabove and/or to those disclosed specifically in the foregoing examples, as were
the compounds depicted in Tables 1A and 1B.
Other peptides of the invention can be prepared by a person of ordinary skill
in the art using synthetic procedures analogous to those disclosed generally
25  hereinabove and/or to those disclosed specifically in the foregoing examples, as were
the compounds depicted in Tables 1A and 1B.
The following examples can be made according to the appropriate procedures
described above:
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-B-Ala-Lys)-NHz; SEQ ID NO:1
30  Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6c-Lys)-NHz; SEQ ID NO:1
Ac-Nle-c¢(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NHz; SEQ ID NO:2
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1.10 228 7.58 859 0.15 SEQ I D NO 54 Ac-N e-c(Asp-D-Al a-His-D
Phe- Arg- Trp-Lys)-NH2 0. 659 98.9 2.55 4.19 0.26 SEQ I D NO 28
Ac-N e-c(Asp-D-Al a-Hi s-D- Phe-Arg-Bal -Lys)-NH2 4.12 445 50.6 4300 0.08 SEQ
I D NO 28 Ac-c(Cys-G u-His-D-Phe- Arg-Trp-Al a-Cys)-NH2 111 1710 47.7 694
2.33 SEQ ID NO 55 Ac-c(Cys-Ad u-Hi s-D Phe- Arg-2-Nal-Ala-Cys)-NH2 262 2500
96. 4 146D-Phé>(SEQisD-Rae-ZagMrpedlay3-(ps)ATar- Ntk -IBPH2 NABg- Tr p- Al a- Cys) - NH2
199 5990 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
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:2
5  Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NHz; SEQ ID NO:4
Ac-Aé6c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:5
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:6
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:6
Ac-Nle-c(Cys-B-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
10  Ac-Nle-¢(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-¢(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-¢(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
15 Ac-Nle-¢(D-Cys-p-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-¢(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c¢(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz,SEQ ID NO:8
Ac-Nle-¢(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHzSEQ ID NO:8
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
20  Ac-Nle-¢(Cys-B-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NHzSEQ ID NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NHz;,SEQ ID NO:9
Ac-Nle-¢(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
25  Ac-Nle-¢(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
Ac-Nle-C(D-Cys-B-Ala—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-¢(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
Ac-Oic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
30  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
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96.7 > 10000 2.06 SEQ I D NO 56 Ac-c(Cys-D- Al a-Hi s-D- Phe-
Arg-2-Nal - Al a- Cys)-NH2 132 4560 40.7 8810 3.24 SEQ I D NO 56
Ac-N e-c(Cys-D-Ala-Hi s-D- Phe-Arg-Trp-Al a-Cys)-NH2 9.12 1130 22.1 2860 0.41
SEQ I D NO 57 Ac-Nle-c(Cys-D-Al a-Hi s-D Phe-Arg-Trp-(3-Ala-Cys)-NH2 1. 00 227
5.55 496 0.18 SEQ I D NO 57 Ac-N e-c(Cys-D-Al a-Hi s-D
Phe- Ar g- TApDGelhae(@spIHBHRPRe-23g-ThpWabad s BRBLSEY IISE@IND NO 57
Ac-N e-c(Cys-D- Al a-Hi s-D- Phe-Arg-Trp-Pen)-0H 32. 1
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-hLeu-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
5  Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHa; SEQ ID NO:11
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
n-butanoyl-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:12
10  Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-p-hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
15  Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHo; SEQ ID NO:13
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH; SEQ ID NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-B-Ala-Lys)-NHz; SEQ ID NO:14
20  Ac-Nle-c(Asp-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
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NHp; SEQ ID NO:14
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NHz; SEQ ID NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NHz; SEQ ID NO:15
25  Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NHa; SEQ ID NO:15
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NHs; SEQ ID NO:15
Ac-Nle-c¢(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:16
Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NHo; SEQ ID NO:16
30  Ac-Nle-¢(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
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330 17.4 165 1.84 SEQ ID NO 29 Ac-N e-c(Cys-D- Abu-Hi s-
D-Phe- Arg-Trp-Cys)-NH2 10.6 41.1 7.69 54.9 1.38 SEQ | D NO 30
Ac-N e-c(Cys-D-Val -H s-D- Phe-Arg-Trp-Cys)-NH2 13.0 104 10.1 40 1.29 SEQ ID
NO 30 Ac-Nle-c(Cys-D-Ile-Hi s-D Phe-Arg-Trp-Cys)-NH2 4.28 38.5 9.0 12.5
0.48 SEQ I D NG 30 Ac-N e-c(Cys-D-Leu-H s-D- Phe-Arg-Trp-Cys)-NH2 1.60 6.82
4. 13 5. 5-BuB8odE(etdICNCD3B1aAdisND-Fhe{(A2gsFrp-Citsg-Niils SEQ IPHNOAZg- Tr p- Cys) - NH2
120 85 8Ac::I:ljiflez-c(Aé?rs-]ﬁ-g{a-His-D—Phe-Arg-2-Nal-Cys)-NHz; SEQ ID NO:18
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-1-Nal-Cys)-NH; SEQ ID NO:18
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NHz; SEQ ID NO:18
5  Ac-Nle-¢(Cys-D-Glu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:61
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NHzSEQ ID NO:19
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NHz; SEQ ID NO:20
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:21
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz;,SEQ ID NO:22
10  Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:22
D-Phe-c(Cys-His-D-Phe-hArg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:23
D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
D-Phe-c(Cys-His-D-Phe-Arg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:25
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
15  D-Phe-¢(Cys-His-D-Phe-hArg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NHz; SEQ ID NO:54
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NHz; SEQ ID NO:54
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NHz; SEQ ID NO:54
20  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:54
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:54
Nle-c(Cys-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)-NHz; SEQ ID NO:28
25  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)-NH; 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-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:57
30  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NHz; SEQ ID NO:57
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:57
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SEQ I D NO 30 Ac-N e-c(Cys-D-Cha-Hi s-D- Phe-Arg-Trp-Cys)-NH2 0.353 2.08 1.41
0.857 0.25 SEQ I D NO 30 Ac- Nl e-c(Pen-Hi s-D Phe- Arg-Trp-Gaba-Cys)-NH2 0. 537
86.1 5.89 2.56 0.09 SEQ I D NO 31 Ac-N e-c(Pen-Hi s-D Phe-

Ar g- Tr p- Gaba- Pen) - NH2 0.744 178 3.51 2.69 0.21 SEQ I D NO 32

Ac- Leu-c(Cys-Hi s-D Phe- Arg-Trp-Gaba-Cys)-Nth 0.216 17.4 0.995 0.486 0. 22
SEQ I D N@GNIe—@@yp@jA@-Hus—ﬁmAtz-ﬁp-m >GHRSEQ IPNE2-29R Ki hMC 5-R Ki

MEL-R lXclz-I(\:Tile c(C?sE- -A ul\ll-%s-[ﬁPhe rg- Tp- ngsﬂ\ﬁ{z ]EB?D 1\%%5 Trp- Gaba- Cys) - NH2
Ac-Nle-¢(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:30
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

5  Ac-Nle-¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-¢(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:31
Ac-Nle-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32

10  Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
Ac-Leu-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Ile-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-Phe-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33

15 Ac-Val-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
Ac-Nle-c(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:35

20  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:36
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba-Cys)-NHsz; SEQ ID NO:37
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NHz; SEQ ID NO:58
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:38
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-p-Ala-Lys)-NHz; SEQ ID NO:38

25  Ac-Nle-¢(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NHz; 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
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-p-Ala-Lys)-OH; SEQ ID NO:41

30  Ac-Nle-¢(Cys-His-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
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0.107 9.11 0.884 0.354 0.12 SEQ 1D NO 33 Ac-11e-c(Cys-H s-D Phe-
Ar g- Tr p- Gaba- Cys)-NH2 0. 148 13.9 1.06 0.423 0.14 SEQ I D NO 33
Ac- Phe- c(Cys-Hi s- D- Phe- Arg-Trp-Gaba-Cys)-NH2 0.254 18.5 2.13 0.714 0.12
SEQ I D NO 33 Ac-Val -c(Cys-Hi s-D Phe- Arg-Trp-Gaba-Cys)-NH2 0.256 29.9 1.98
0.864 0.13 SEQ I D NGO 33 Ac-2-Nal -c(Cys-Hi s-D Phe- Arg-Trp-Gaba-Cys)-NH2
0. 560 39.12-PheCys-HB-D-Phe-/BEcImpHB-NE-BIL rrdhe (B <SEQ H) NORE- Ar g-
Tre- Gaba-D%%\)e-c(Né_lyzs—IQﬁs}]%g’h]é-SAr?g-"léfr'})?éab%-]g?gysg)-TIQlﬁOH; SEQ ID NO:43
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-OH; SEQ ID NO:42
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-OH; SEQ ID NO:41
5  Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:29
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH; SEQ ID NO:44
10  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
15 Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-OH; SEQ ID NO:46
Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-OH; SEQ ID NO:46
Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH; SEQ ID NO:46
20  Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-OH; SEQ ID NO:46
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:47
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHs; SEQ ID NO:50
25  Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:51
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; 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)-NHz; SEQ ID NO:51
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:53
30 Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:53
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:49 and
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SEQ I D NO 34 Ac-N e-c(Cys-3-Pal -D Phe- Arg-Trp-Gaba-Cys)-NH2 21.1 151 10.4
92.6 2.03 SEQ ID NO 35 Ac-Nl e-c(Cys-D-Al a-Hi s-D- Phe-Arg-Trp-Cys)-0OH 30.7
152 15.6 114 1.97 SEQ ID NG 36 Ac-N e-c(Cys-Hi s-Phe-Arg-

D- Tr p- Gaba- Cys)-NH2 5.20 150 138 20.3 0.04 SEQ I D NG 37

Ac-N e-c(Asp-D- Al a-H s-D- Phe-Arg-Bal -Al a-Lys)-NH2 4.89 290 21.3 11.1 0.23
SEQ | D NAA&Bleag Oys-#is- DR lse-Br gl ap-HiabaDen PORBSEQAY-NPH8.Cys) - NH2 25.5 3. 82
7.61 102 3.35 SEQ ID NG 16 Ac-N e-c(Cys-D-Al a-Hi s-D

2- Nal - Ar g- 2- Nal - Cys) - NH2

Other peptides of the invention can be prepared by a person of ordinary skill
in the art using synthetic procedures analogous to those disclosed generally
5 hereinabove and/or to those disclosed specifically in the foregoing examples, as were

the compounds depicted in Tables 1A and 1B.

TABLES 1A and 1B - Molecular Weight and Purity for Selected Embodiments

Table 1A

Calculated | Experimental SEQ ID NO:
Compound Molecular | Molecular Purity

Weight Weight
?;ﬂif;‘f;;fﬁg'%e'“g' 109527 | 1095.2 96.4 SNEOQ 1ID
?;ﬂ:i%g’:gg;uph&mg' 114936 | 1149.05 9 SNEg 1ID
?;ﬂ;f_‘g;’:)'i;?%e'mg' 111638 | 1115.8 98 15\%2:2113
?r;)}il:(gyéy}:;sirpﬁ;?rg 1167.38 | 1167.3 99 IS\%Q;;D
?;;ezigﬁgz)ﬁh;gg 1167.38 | 11675 93 SN%%SID
?r?gaifypsé?:)l)'r:rh;ﬁ;g 118141 | 11819 99 SNEC()Q:;D
?:};ﬂ;fg’:;ﬁ;?yheﬂrg' 1102.35 | 1103 99 SNEgzID
?;ﬂ;ﬁfé;f)ﬁ;gphe'mg' 112332 | 11239 99 SNES 4ID
?;ﬁ:ﬁi;i )I‘;};I?P he-Arg- | 12131 | 11212 93 1S\1Eo?5m
j:;;-)'l:; Ng;;;ﬁf;;fiphe 119337 | 1193.2 92.6 i%) 6ID
?:};%‘;‘;ﬁ;gﬁ;?l)h&mg' 114936 | 1149.4 94.5 i%) 6ID
?:p%;:ﬁ;i;ﬁ:? "Phe-Arg- | 1100.3 1109.2 91.5 ;Eg 6ID
?ﬁfiﬁ;ﬁ%ﬁlﬁw 10743 | 10746 98.3 SNE(%ID
Z‘f’gﬂ;‘i(cc}f'ss):‘;ﬁéa'HiS'D'Phe' 1074.3 1074.4 91 SNE(;?;D
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32.5 5.85 2.53 94.6 12.85 SEQ ID NO 16 Ac-N e-c(Cys-D- Al a-H s-D
2-Nal - Arg-Bal -Cys)-NH2 22.2 12.7 16.6 125 1.34 SEQ | D NO 20

Ac-N e-c(Asp-Hi s-D-2-Nal - Arg-Trp-Ala-Lys)-NH2 1.17 1.56 0.277 3.24 4.22
SEQ I D NO 38 Ac-N e-c(Asp-Hi s-D2-Nal - Arg-Trp-3-Ala-Lys)-NH2 0.648 2.78

0.329 1.4 1.97 SEQ ID NO 38 Ac-N e-c(Cys-His-D2-Nal - Arg-Trp- Gaba-

0.393 186 0.375 1.11 1.05 SEQ | OakiGlaB8l PExpdrimettaly]s- Hi s- DSEONEI NO:

Ar g- Tr p- @b‘fn@hﬂd‘ NH2 0. 333 2. 91| Mo¥&8lar | Molecular Purity

Weight Weight

ijgg;fgf’ss)ﬁﬁa'ws']}?he" 1088.32 | 1088.4 93 i%?;D
i:;{;c_(g}f’:)'_ﬁgms'nphe' 108832 | 1088.4 80 ;E(%D
ﬁiéﬂ;‘i(cc}gﬁﬁms{}lahe' 106027 | 1060.4 90 IS\%?;D
?ﬁeﬂi;(gpcz’; 3_1;;1;@- 1074.3 1074.4 93 SNE(()Q:SID
?ﬁ;ﬂigﬁ?_ggﬁgmﬂ} 1074.3 1074.4 81 SNE(? SID
I‘i‘ﬁeﬂi;gpcgggfbHISD 1074.3 1074.4 92 ;Egsm
I‘i‘ﬁ;ﬁi;g:g;gaﬁ;{?lw 1088.32 | 1088.4 94 IS\TEC%ID
?ﬁéﬂi;g;é;ﬁggis'n 108832 | 1088.4 91 IS\IE(%;D
ﬁ;;ﬂi;f;ggﬁ:s'u 1060.27 | 1060.4 9 ifggm
?ﬁ;ﬁiggﬁ?é};ﬁ:} 1074.3 1074.4 66 SNEgng
Q;ﬂ;fgggﬁam&uphe' 1074.3 1074.2 94 SNEgng
ﬁ;ﬂ;ﬁg@gﬁ;ﬁlﬁb&)}l& 108832 | 1088.2 93 ifg;D
ig_\frlfl;c_gg‘:‘)ﬁgis{)'ljhe' 108832 | 1088.4 90 ;E(%ID
ﬁj"glfrlf;(l)c_}'cs;g_}ggis']g'ljhe' 106027 | 1060.4 91 IS\;ESQID
?ﬁﬁi;@;ﬁsﬁylﬁlﬁf 1074.3 1074.4 65 SNEg 11(?
?ﬁ;ﬂi;ﬁ:ﬁgﬁ;ﬁfﬂ 1074.3 1074.2 93 ;Eg 11(?
ANeBOINID iy | | |00
I’}ﬁel\i‘r’;(frpcésgasﬁal\?;]) 108832 | 10884 90 iIEOQ 11(1)3
MBS | i |n | D
,‘?;%:;;f;;ﬁiyh&mg' 114735 | 11474 97.5 i%g 11;)
T L R
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0.366 0.33 SEQ I D NO 39 Ac- hPhe-c(Asp-Hi s-D2- Nal - Arg-Trp-Gaba-Lys)- NH2
0.461 2.45 0.931 1.37 0.50 SEQ I D NO 40 Ac-Cha-c(Asp-Hi s-D 2-Nal -

Arg- Tr p- Gaba-Lys)-NH2 0.576 3.98 2.82 3.91 0.20 SEQ ID NGO 40 Table 2C
Compound Ki hMC1- R Ki hMC 3-R Ki hMZ4- R Ki hMC 5-R Ki hMC1-R / MC4- R SEQ
ID NO Ac-Arg-c(Cys-D-Ala-Hi s-D- 2-Nal -Arg-Trp-Cys)-NH2 17.9 1 .68 Q. 256

23.4 699 SEQ ID NO 49 cyclic |MVRclaamissEyperimental SEQ ID NO:
Compound Molecular | Molecular Purity
Weight Weight

?:phgr ;aci‘;zf I?I;SZ -D-Phe-Arg- | 116330 | 11634 99 SNE(%I?
2;?{5;2:&:?5;3{;%?“” 114936 | 11492 99 IS\IES 11;)
?;ﬂgg:ﬁ;giifph&mg' 1107.28 | 1107 98.9 IS\IEC? 111D
?;{‘g;‘;:%ssf)’:ﬁguphe'mg' 110728 | 1107.4 99 ;Eg 11;3
s N L
ﬁ:g%ifg;?i;;ﬁi "Phe- | 116330 | 11636 94 15\;&55?
?:Ii)é‘:]':ﬁ%ii'r)he'mg' 114331 | 11433 96.9 IS\IES ff
2::;}&2;@?{%_2?{'5}“3' 114331 | 11433 96.5 ;Fg 1?
ﬁ:;}igg:‘_sf}gf;?jh& 113533 | 11354 99 IS\IE(? 11;3
‘I}fe “ZZ;S;‘Z:@SEYI:)BN?{Z 17741 | 11775 88.6 ;EOQ 6%)
?:I;}_‘g:g:i‘;?;ﬁguphe'mg' 1157.34 | 1157.2 70 ;EOQ 1?
Tt |43 |12 19| Nou
?:fé:;:i‘;iiﬁ;’l)'Phe'Arg' 108124 | 1080.9 925 SNEC? 1IP
g;f;‘xi‘ff}zfﬁg'ljhe'Arg' 113533 | 11352 85 SNEC? 113]’)
gf,i,}r‘sj‘l':_(ﬁ;s};:igD'Phe'Arg' 114936 | 1149.1 87 IS\IES 11;)
gf;;‘_‘;ﬁi;’;ﬁgpheﬁrg' 109527 | 1095.4 98.6 SNEOQ 11;?
gf;;;i‘i:f‘:;g_ii;?'ljhe"b‘rg' 1109.3 1109.2 93.8 1S\IE§ II;)
ggﬁ;‘fﬁﬁiﬁ;ﬁlﬁgp}‘e’mg' 112929 | 1129.2 81.9 IS\IEC? 11;)
ggf;fgf:f;ggﬁg‘e'mg' 109527 | 1095.3 97 1S\IE§ lIf
g;f;‘f;fﬁ:{’;{si)sﬁgzhe"é‘rg' 109527 | 1095.3 82 SNEC()Q ff
ggf;f’g;‘g:};;tﬁ;h&mg' 1109.3 1109.1 99 ;Eg llf
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I ntracel |

Gai t her sbur g,

ular cyclic AWP (CcAWP)

VD,

| evel s were determned by an 5
el ectrochem | um nescence (ECL) assay (Meso Scale Discovery (r),

referred to hereinafter as MSD).
expressing the hMC receptor subtypes were suspended in RVPI

CHO K1 cells stably
1640 (r) assay

buffer (RWPI 1640 buffer contains 0.5 nM.isobutylinethyl xant hi ne (1 BMWX),
and 0. 2% protein cocktail (MD blRtd®ited Expélﬁlga&gpni ¢ CHO9rD geNs |st ably
expr essi gceptor subtypes\tiedn 1 re ip,fi,spensed at 3
density (';k?o gprom mately 7,000 (é\ﬁei’m %0 3‘5 uI\/}}'Isti-Array(r) pl at es
(lVBD) copntaini-ng—integrat nrl carl nr-f quu :anrl coat ed—wi-th—anti—gAVP
ant | body|. As-Nle-gsprigisdaRberireat i o ens79 therdest conpeginds (WEEIRidded and
t he cel | |sDvlep-AharicyspdNtdd f or approxi mately 40 m nutes at apyPdti mat gly 37C.
Fol | owi ngaé- N]@.C(IA@,?LH)@ID.Q)H@-Ar 5| $ buff er HEPES- buf f er ed salsegerrsol utji on
with MyQI3. Tiﬁ% ';”&@N% 15 23542 ph| 1123 cont o M-Pg 0.:2%8r ot ei|n
cockt ai | kT3 Vi Tt |eni uny abeted—TcAMP(IVBD) ed—4gnd t he
cell's war eruecE@ &Si\) FRSH% oxi megxssy 9D1TdNUt es a9 oom ﬁ%lpjature. At
the end |df-TEped Pﬂﬂg}ﬁiﬂ\lﬁhruhat ion period tead huffer! (Tris- NPH2r ed dol ution
cont ai ni [nAyc-hite-&Clys-dtisD=Blot-Ang- a1qoégéton @8]7%0 at phy7. 8) |WE& Idtded |and t he
CAWP | eViabSrpiGabheyepNH,l ysat es|wer € i rmedi atel y det er mi nedN@@5by EQL
detecti AN MNid @y §q.ﬁ§_gplllé1g r 6000 reader(r) (MoD)| Data|weg nal yzed
using a 0[9%%3‘« @Sil ted non-| | AEE38 egf ¢E6i2%n anall%' No%ét | DBS) and
reporte oY Cso—va-te—or—a—Kbrvral-te—ECse—tepresents—the
concent rh¢-Die-¢ Gfpyéﬁl%tgoﬁli‘%@r%om)@mdg, neefgghstgo obt ailfgy.djO% SEQIR: meoti mum
react i on D-dspdnile:Cys)-Hz 50% of | t he maX| mm | evel cAVP | MO:28 det er ni ned
usi ng t heaaslayCeedis-Dbplk-Abpve &ﬂr (# grefle é? t he SEQtI®ncy of an
ant agoni %-T@@@_Aﬁ_gg ay ned by 3d an 7§ I r1 ef | NO:15
concent rfat 70T I U NES o anm agon st are carried olig resence
of i ncreagci lﬁfi]e 5(%?{%%1 E ﬁ arp4apet agpni2ste. The |[Kb.Val u j% the
concentr Iz OfPz "1’ Qf \mhl th woul d broduce a 12-fold f in_tlhe
concentr a%d-Ui?—-‘?(@S’ﬁr&ézﬂ -Higre-f of gﬁ gon $iaasit 1S cul abER Iby
ext r apol| aNaliygthbal-Cpg)-NHz a Sch il pl'ot [0 zéro on {the y- aN®&l6 A
sel ect i Qmy QN1LQOPLWIAE-MRSDIeSt £d usi ng [ he above-di scuss¢dg@gpays and the
results 4. Ar%‘ggzrap&ﬁ)qv Tabl es. B35, 36113éf6d 3D. §418ABLI_§K§f6 3B, |3C, and
3D - cAMP—BIo6 " eet-et—Conpotnds—TFabhe—3A Cofpotrd—EC50
hMCL- R |EBsEneyEle K%Eéﬁ%xﬂﬂcm R1BG50 hME26R EC50 dyvCl- SSENEY R SEQ | D
NO  Ac- AddisEl-BheAmg-2AVal-Gysy-NiPhe- Argjrp- Cys)-NH2 |5. 79 5] D47 313 1630
18. 0 SEQnBRtdoybNlAc((psAr-gis( Cyp 1%3‘ Al a Hi @ %Phe- %9% r pSERIP- NH2 | 6. 17
5.6 0. 39?{i§-@29hé—ﬁ-r%%§@ylsﬁ\lm 5pAE-D. Ar gE( ' Hi $ai@:Bhe-
9= 1T P AN €y £P- Rla-His-D- SEQID
Phe-Arg-2-Nal-Cys)-NH> 1085.52 1084.4 7.7 NO:18
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-1-Nal-Cys)-NHo 1085.32 1084.5 96.6 NO:18
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Bal-Cys)-NH. 1091.35 1090.4 %62 NO:18
Ac-Nle-¢(Cys-D-Glu-His-D- SEQID
Phe-Arg-Trp-Cys) Nk 113233 | 11315 99 | Now1
Ac-Nle-c(Asp-His-D-Phe-Arg- SEQID
Trp-D-Ala-Lys)-NH: 1095.27 1094.6 99.9 NO:19
Ac-Nle-c(Cys-D-Ala-His-D-2- SEQID
Nal-Arg-Bal-Cys)-NH: 1141.41 1140.5 95.6 NO-20
Ac-Nle-c(Pen-D-Ala-His-D- SEQID
Phe-Arg Trp-Cys) N 110235 | 1101.6 99 | Moo
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 1102.35 1101.6 99.9 NO:22
Ac-Nle-c¢(Pen-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH. 11304 11296 999 NO:22
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10.5 0.493 2440 54.0 SEQ I D NO 51 Ac-D- Arg-c(Cys- Hi s-D Phe-Arg-

Tr p- Gaba-Pen)-NI 2 8.43 32.4 0.959 2140 9.0 SEQ I D NO 52 Ac-Arg-c(Cys-His-
D- Phe- Arg- Trp- CGaba-Pen)-NH2 4.23 8.09 0.719 23.2 6.0 SEQ I D NO 52

Ac- Arg-c(Cys-D- Al a-Hi s-D Phe- Arg-Trp-Pen)-NH2 48.3 13.3 0.79 10000 61.0
SEQ I D NO 51 Ac-D- Arg-c(Asp- His-D Phe-Arg- Trp-Ala-Lys)-NH2 1.48 5.76

0.078 297 19.0 SEQ TD NGO 53 Ac- AcQic&lA6P] Bkerid AtREr Ar 9- TN BEQATANIEY §) - NH2
1.39 2. 89Compound Molecular | Molecular Purity
Weight Weight
?gﬂ‘;g?g?;f;f;ﬁrg 118141 | 11817 96.9 ifc()?zg‘)
g Trp Al D-Cysy Theps | 2143|1217 |71 | o,
SheCENeDten | e[|S0
?r?ée;(lgy;?;s)%ftﬁgh“g 122546 | 1225.7 97 i%zzzlf
;;Iéeﬁ?sg:)ﬁh;grg 121847 | 1218.8 99 ifg;?
DRCIIDIIINS o5 s |w |99l
Iﬁ‘ﬁeﬂi;gfglyfxggl;gz 1131.35 | 1131.2 96.8 SN}?;
ﬁﬁ;ﬂi’éﬁfﬁgﬁigzg& 114537 | 11453 96.4 i%?;f
Phenrg Tep AR ooy | 1103|1152 %2 | o)
?ﬁeﬂi;(ﬁf&ﬁ%gsgm 1159.4 1159.2 95.1 18\1%2:515
ﬁ;;ﬁ‘i;gffp:?y?ﬁgb 117343 | 11733 96.8 SNE(%IE
i}lfrfécyg_'g:?'l)he'Arg'Trp' 1060.31 | 1060.3 98.5 SN%%ZI?D
?ﬁ;ﬂi;&ﬁ;‘i’;;ﬁﬁgi&D' 109527 | 1094.7 96.2 SNEgzlf
?ﬁ;ﬂ;ﬁiﬁfﬁﬁimﬂ 1112.32 | 11117 96.5 IS\IEOQ:ZI;)
?:;ﬁfg;:;ﬁgl)'Phe'Arg' 109025 | 1089.6 99.9 IS\I%QSI;D
g‘;'lfflZ_Sé:)‘_'glij;D'Phe'Arg'z' 110127 | 1100.6 98.3 18\{12;;3
ﬁj;ﬁfﬁfé;:fﬁﬁf he- 103222 | 10315 95.2 ;}3(;2:516[)
2:;(2(:1{; FA‘E""CIY{;SE; he- 104324 | 10425 95.6 ;Egs?
Phedrg Ty ARG, | 1499|1146 |93 | yo
?ﬁeﬂig(ﬁf;ﬁfczjzm 114537 | 11446 97.3 SNEC?:SI;)
ﬁﬁeﬂigféséﬁggsgm 115841 | 11586 96.5 ;Eg;;)
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0.055 467 25.0 SEQ I D NO53 ND = not determ ned 10 Tabl e 3B Conpound EC50
EC50 EC50 EC50 EC50 SEQ ID hMC hMC hMC4A- hMC5- hMCI-R NO 1-R 3-R R R
/| MC4- R Compound EC50 hMC 1-R EC50 hMC 3-R EC50 hMZ4- R EC50 hMC5- R ECso

hMC1- R / MC4- R SEQ | D NO.

Calculated | Experimental SEQ ID NO:
Compound Molecular | Molecular Purity
Weight Weight

?ﬁ;ﬂi;fﬁﬁﬁ_léﬁﬁs']} 110333 | 1103 99.9 15\;5(22133
?ﬁ;ﬂigﬁﬁggﬁiiﬂ} 108832 | 1087.6 99.9 IS\%?;(?
i‘:;_\frl;‘i(g;;s)ﬁfbal'm&])'Phe' 110235 | 11017 99.9 ;%3:31(?
Q;I_\,Irl;‘i(cc}f;s)'_zﬁ'HiS'D'Phe' 111638 | 11157 99.9 SN%?BI(?
?ﬁﬂi;@s&lfﬁiw 111638 | 1115.8 97.4 SNEO?;(?
ﬁ:{ﬁ;ﬁg}f’;ﬁge'fii&nphe' 111638 | 11155 96.5 i%?;(?
?ﬁéﬂ:&iﬁ@;ﬁiiﬂ} 115644 | 1155.6 96.4 i%f;(?
%‘;\g;:fce;‘jﬁlz Phe-Ats- 1111638 | 11157 95 irEonslf
?r‘;l_\gzgggfﬁzyheﬂrg' 111638 | 11155 99.9 ;13531;)
N L ®9 | Nooz
?:pl‘é‘;b‘:%;fs)HﬁH?P he-Arg- | 108832 | 1088 96.7 ;?;;3
{‘f‘:}fé‘:};(_?;f;;?'Phe'Arg' 112839 | 11284 95.8 SNE(%I;D
?:g{g;‘gi’g;gf;‘;l’he’mg' 108832 | 10884 95 i?;?
?;i‘:;:_ccﬁ)}_hﬁi'l)he'mg' 112234 | 1122 95.2 SN%Q:?)I??
{‘f‘r‘:g:;fg;fﬁgphe'mg' 1074.3 1074.6 95.4 i?c%s?
?:pZGI:;L _CSZ;’_;{;;D'P}‘Q'A@' 1172.4 1172.2 95.2 ;%?31;)
g;‘;:fg;:)'i;D'Phe'Arg'Trp " 104629 | 1046.4 97.6 18\1%?315
gzz:fg;’:)ﬁ;?'Phe'Arg'TrP' 1080.3 1080 95.8 SNE(()Q:;f
,‘?;Ei;;%’;iﬁ:f’weﬂrg' 1099.35 | 1099.6 96.6 ;Eé%;gl,)
?;;ﬂi;f%fgg}g;ﬁs'u 107528 | 1075.2 99.9 SN%?;;)
?;ﬂj;:%’;fﬁihe'mgﬂ 108832 | 1088 95.8 ifg;?
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Ac-N e-c

(Cys-D-Ala-Hi s-

D Phe- Ar g- Tr p- Cys) -
I D NO. 7 D Phe-c(Cys-H s-D (Et)Tyr-Arg-Trp-B-Al a-

NH2 2.4 0.33 0.078 420 31 SEQ
D-Cys)-Thr-NH2 0.35 1.1

0.11 0.37 3 SEQ I D NO 24 N e-c(Cys-Hi s- D Phe- Arg-Tr p- Apn- Cys) - NH2 0. 31
0.27 0.018 3.1 17 SEQ I D NO 27 Ac-N e- ¢(Cys- H s- D Phe-

EQ | D
128

Arg-Tr p- Gaba-Pen)-NH2 _ u' 28 0.24 0.028 3.9 10 SEQ I D NG 32
T T T B e R T

Weight Weight
e
i:gﬂ;fﬁg?;;‘gﬁ;ml' 114533 | 1145 99.99 SN%?BI;)
isgNTlrepcg:f;gss)DNi;al 114533 | 1145 99.99 ;Eé%;?
?;%:;;%’;S)HSIQ “2NalAte- | 113838 | 1137.8 99.99 SNEgs?
?;{\Efg;’:)'_}{;;?'z'ml'mg' 116644 | 1166 99 i?c?:a?
ATy caba g | 207412069 e8| XS
I‘i‘;ﬁf;&,f;’fgiﬁ:ﬂ)' 1117.3 1116.9 95.10 i%?;(?
I‘i‘;f;\’:gr_g;gg;':;ﬁgms’n 1117.33 | 11168 99.2 IS\%?SI(?
I‘fﬁfﬁ;ﬁfﬁf Z‘:)D_;S‘;;'H‘S'D' 114538 | 11449 96.4 15\?(8511[)
ingTf;gG:ﬁy;te;sl\?Hfhe 115941 | 1158.9 99.9 ifg;f
e Y PP R PR T
?ﬁ:ﬁf;&%;gﬁﬁgi&n 114538 | 1145.1 99 ;EC()?SIP
ﬁ:ﬁf;ﬁﬁfﬁfﬁg-%& 1138.3 1138.0 98.0 i%?;f
?;‘Xﬁ' _C]E;\Ss)lfl'\ll—;:'D'Phe'Arg' 1138.3 1138.1 99.0 ;ESSI?
Table 1B
Compound Calculated | Experimental | Purity | SEQ ID NO:

Molecular | Molecular

Weight Weight
g‘;f;g;frz_sg;‘;f};i&nz 116739 | 1167.40 99.9 ;Eg 415
Example 3: In vitro studies

5 Compounds of the present invention can be and were tested for activity as

ligands of one or more of the melanocortin receptors according to the following
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6.52 SEQ ID NO 1 Ac-N e-c(Cys-Hi s-D-Phe- Arg-Trp-Apn-Cys)-NH2 0' 76 0.199
0.0492 1.73 15.45 SEQ ID NGO 2 Ac-Cha-c(Asp-Hi s-D Phe- Arg-Tr p- Gaba- Lys) -

NH2 3.26 0.189 0.0949 30.2 34.35 SEQ ID NO 6 Ac-N e-c(Asp-His-D

Phe- Arg- Tr p- Gaba- Lys)- NH2 1.37 0.628 0.131 3.48 10.46 SEQ ID NO 6

Ac- hCha-c(Asp-H s-D- Phe- Arg- Tr p- Gaba-Lys)- NH2 2.27 3.32 7.24 415 0. 31 SEQ
| D NO: 11 Acoddieres( Rame Bkillpdhitritke afd- Wwheldskmpw thatQyroyeduxpp sinmlat .tgghese531 ND
ND SEQ | Ddygri%%d ﬁgreli\lll glag:l eqlllge toAz\lsgayHi!hg bm[c)l-nl‘?g gctﬁlrilges-[)rf %ea%r;x)lpoull\ligg of the

invention to melanocortin receptor molecules.

5  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
10  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 [**I](Tyr?)-(Nlet-D-Phe”)a-MSH ([**I]-NDP-a-MSH,
15  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
mM CaCl: and 0.1 mg/mL bacitracin, with increasing concentrations of the test
compound and 0.1-0.3 nM [*]]-NDP-a-MSH for approximately 90-120 minutes at
20  approximately 37°C. Bound [*I]-NDP-a-MSH ligand was separated from free ['*I]-
NDP-a-MSH by filtration through GF/C glass fiber filter plates (Unifilter®; Packard)
presoaked with 0.1 % (w/v) polyethylenimine (PEI), using a Packard Filtermate®
harvester. Filters were washed three times with 50 mM Tris-HCl at pH 74 at a
temperature of approximately 0-4°C and then assayed for radioactivity using a
25  Packard Topcount® scintillation counter. Binding data were analyzed by computer-
assisted non-linear regression analysis (XL fit; IDBS).
A selection of the preferred embodiments was tested using the above-
discussed assay and the binding constants (Ki in nM) are reported in Tables 2A, 2B
and 2C.

30
TABLES 2A, 2B and 2C - Radioligand Binding Assay Data for Selected Compounds
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14.3 2.03 0.183 2240 78.14 SEQ I D NG 22 D Phe-c(Cys-Hi s-D

(Et) Tyr-hArg-Trp-B-Ala- D-Cys)-Thr-NH2 0.345 2.71 5376 2.38 0.06 SEQ ID

NO 24 D Phe-c(Cys-Hi s-D (Et) Tyr-hArg-Bi p-13-Ala- D-Cys)-Thr-NH2 0.685 81.8
86.9 31.8 0.01 SEQ I D NO 26 Ac-N e-c(Asp-D Al a-Hi s- D Phe-Arg-Bal-Lys)-Nth
0.931 3.22 1.65 >10000 0.56 SEQ I D NO 28 Ac-N e-c(Cys-D- Leu-Hi s-

D- Phe- Ar grablg2ACys) - NH2 3.24 0.465 0.0915 78.5 35.41 SEQ I D NG 30

Conmpound EC50 hMC 1-R

Ki Ki Ki Ki Ki SEQID
Compound hMC | hMC | hMC4- | hMC5- | hMC1-R/ | NO:
1-R |3-R |R R MC4-R

Ac-Arg-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Cys)-NH: 3.87 |10.1 |2.09 430 19 NO50

Ac-D-Arg-c(Cys-D-Ala-His- SEQID
D-PheArg. Trp-Cys)-NH: 401 |121 |176 |352 |23 NOB0
Ac-D-Arg-c(Cys-D-Ala-His- SEQID
D-Phe. Arg. Trp-Pen)-NH: 829 (133 |278 |816 |3. NOS1
Ac-D-Arg-c(Cys-His-D-Phe- 3903 |172 | 11.0 538 0.36 SEQID

Arg-Trp-Gaba-Pen)-NH2 NO:52
Ac-Arg-c(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH: 1.81 | 205 |457 502 0.4 NO52

Ac-Arg-c(Cys-D-Ala-His-D- SEQID
. . . 2.

Phe-Arg-Trp-Pen)-NH: 967 220 |42 1900 3 NO:51

Ac-D-Arg-c(Asp-His-D- SEQ ID

Phe-Arg-Trp-Ala-Lys)-NH. 079 1455 | 1.21 493 06 NO:53

Ac-Arg-c(Asp-His-D-Phe- SEQID
Arg-Trp-Ala-Lys)-NHs 0.68 |20.7 |1.01 783 0.7 NO:53
Table 2B

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)-NH2 NO:16
Ac-Nle-c(Cys-D-Ala-His-D- | 11 26 7.6 1800 | 1.4 SEQID
Phe-Arg-Trp-Cys)-NH: NO:7
D-Phe-c(Cys-His-D-(Et)Tyr- 0.05 9.3 1.1 2.9 0.0 SEQ ID
Arg-Trp-p-Ala-D-Cys)-Thr- NO:24
NH:
Nle-c(Cys-His-D-Phe-Arg- | 0.07 4.1 0.85 8.8 0.1 SEQID
Trp-Apn-Cys)-NH2 NO:27
Ac-Nle-c(Cys-His-D-Phe- 0.12 10 0.43 042 (03 SEQID
Arg-Trp-Gaba-Pen)-NHa NO:32
Nle-c¢(Cys-His-D-Phe-Arg- | 0.05 1.3 0.47 0.2 0.1 SEQID
Trp-Gaba-Cys)-NH2 NO:34
Ac-Nle-c(Asp-His-D-Phe- 0.0996 | 9318 |0.617 |109 |[0.16 SEQ ID
Arg-Trp-B-Ala-Lys)-NH> NO:1
Ac-Nle-c(Cys-His-D-Phe- 0132 |161 |1.23 0.359 | 0.11 SEQ ID
Arg-Trp-Ahx-Cys)-NH: NO:2
D-Phe-c(Cys-His-D-Phe-Arg- | 0.207 |43.2 |2.58 344 0.08 SEQID
Trp-B-Ala-D-Cys)-Thr-NH NO:3
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EC50 h. MC 3-R EC50 hMZ4- R EC50 hMC5- R EC50 hMC1-R / MC4-R SEQ I D No:

Ac- Nl e-c(Cys-D-Cha- His-D Phe-Arg-Trp-Cys)- NH2 0.819 0.541 0.453 45.3 1.81

SEQ ID NO 30 ND = not determ ned Tabl e 3C Conpound EC50 hMCl- R Kb hMZ3- R

Kb M4- R EC50 hMC5- R SEO I D NO. Ac-N e-c(Cys-D-Al a-Hi s-

D-2-Nal -Arg-Trp-Cys)- NH2 17 6 12.4 38 8 118 SEQO D
Ki Ki Ki Ki

Ki SEQID

Compound hMC1- | hMC | hMC4- | hMC | hMC1-R | NO:
R 3-R R 5-R /MC4-R

D-Phe-c(Cys-His-D-Phe-Arg- | 0.420 | 106 475 1260 | 0.09 SEQID
Trp-Gaba-D-Cys)-Thr-NHa NO:3
Ac-Nle-c(Cys-His-D-Phe- 0.0951 |9.33 |0.894 |134 |0.11 SEQID
Arg-Trp-Apn-Cys)-NHz NO:2
Ac-Nle-c(Asp-His-D-Phe- 0.999 | 300 11.1 431 0.09 SEQID
Arg-Trp-Apn-Lys)-NHo NO:4
Ac-Cha-c(Asp-His-D-Phe- | 0.106 | 11.8 1.49 110 0.07 SEQID
Arg-Trp-Gaba-Lys)-NHa . NO:6
Ac-Nle-c(Asp-His-D-Phe- 0.0506 | 9.89 1.04 16.3 | 0.05 SEQID
Arg-Trp-Gaba-Lys)-NHa NO:6
Ac-Chg-c(Asp-His-D-Phe- | 0.884 | 223 225 609 0.04 SEQID
Arg-Trp-Gaba-Lys)-NH> NO:11
Ac-hCha-c(Asp-His-D-Phe- | 0.721 | 935 | 56.0 747 0.01 SEQID
Arg-Trp-Gaba-Lys)-NH2 NO:11
Ac-D-Chg-c(Asp-His-D-Phe- | 0.227 | 145 |2.99 164 0.08 SEQID
Arg-Trp-Gaba-Lys)-NH2 NO:11
Ac-hPhe-c(Asp-His-D-Phe- | 0.277 |25.2 |3.37 203 0.08 SEQID
Arg-Trp-Gaba-Lys)-NHa 1 NO:11
Ac-Nle-c(Cys-His-D-Phe- 0323 | 14.1 1.96 240 |0.16 SEQID
Arg-D-Trp-B-Ala-Cys)-NHa NO:15
Ac-Nle-c(Pen-D-Ala-His-D- | 34.1 118 17.0 5560 | 2.01 SEQID
Phe-Arg-Trp-Cys)-NH2 NO:21
Ac-Nle-c(Cys-D-Ala-His-D- | 29.1 228 |3.84 2550 |7.58 SEQID
Phe-Arg-Trp-Pen)-NH: NO:22
D-Phe-c(Cys-His-D-Phe-hArg- | 0.442 | 123 10.3 521 0.04 SEQID
Trp-B-Ala-D-Cys)-Thr-NH: NO:23
D-Phe-c(Cys-His-D-Phe-Arg- | 5.80 3370 | 583 1130 | 0.01 SEQID
Bip-B-Ala-D-Cys)-Thr-NH2 NO:25
D-Phe-c(Cys-His-D-(Et)Tyr- 0.0567 |31.4 |14.7 927 |0 SEQID
hArg-Trp-p-Ala-D-Cys)-Thr- NO:24
NH:
D-Phe-c(Cys-His-D-Phe-hArg- | 1.68 1260 | 172 1220 | 0.01 SEQID
Bip-B-Ala-D-Cys)-Thr-NH2 NO:26
D-Phe-c(Cys-His-D-(Et)Tyr- 0.128 | 85.6 36.9 38.0 0 SEQID
hArg-Bip-B-Ala-D-Cys)-Thr- NO:26
NH2
Ac-Nle-c¢(Cys-D-Ala-His-D- | 0.352 | 149 3.01 339 0.12 SEQID
Phe-Arg-Trp-Gly-Cys)-NH2 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)-NH2 NO:54
Ac-Nle-c(Cys-D-Ala-His-D- | 0.995 | 287 4.80 766 0.21 SEQ ID
Phe-Arg-Trp-p-Ala-Cys)- NO:54
NH->
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Ac- Nle-c(Asp-Hi s-D-2- Nal-Arg-Trp-Aa-Lys)- NH2 0.619 2.98
NO. 38 Ac- N e-c(Asp- Hi s-D 2-

NO 16
0.109 0.189 SEO ID

Nal - Arg- Trp- 13- Al a-Lys)- NH2 0.913 0.536 0.346 0.489 SEO ID NO 38

Ki Ki Ki Ki Ki SEQID
Compound hMC1- | h\MC | hMC4- | hMC | hMCI-R | NO:

R 3-R R 5-R /MC4-R
Ac-Nle-¢(Cys-D-Ala-His-D- 0.848 184 3.76 956 0.23 SEQ ID
Phe-Arg-Trp-Gaba-Cys)-NH2 NO:54
Ac-Nle-c(Cys-D-Ala-His-D- 1.10 228 7.58 859 0.15 SEQ ID
Phe-Arg-Trp-Apn-Cys)-NH2 NO:54
Ac-Nle-c(Asp-D-Ala-His-D- | 0.659 | 98.9 | 255 419 |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-¢(Cys-Glu-His-D-Phe- 111 1710 | 47.7 694 2.33 SEQ ID
Arg-Trp-Ala-Cys)-NH> NO:55
Ac-¢(Cys-Glu-His-D-Phe- 262 2500 |96.4 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)-NHa 10000 NO:56
Ac-c¢(Cys-D-Ala-His-D-Phe- | 132 4560 | 40.7 8810 |3.24 SEQ ID
Arg-2-Nal-Ala-Cys)-NH: NO:56
Ac-Nle-c(Cys-D-Ala-His-D- | 9.12 1130 | 221 2860 | 0.41 SEQ ID
Phe-Arg-Trp-Ala-Cys)-NH: NO:57
Ac-Nle-¢(Cys-D-Ala-His-D- 1.00 227 5.55 496 0.18 SEQ ID
Phe-Arg-Trp-f-Ala-Cys)-NH: NQ:57
Ac-Nle-¢(Cys-D-Ala-His-D- 0.536 | 169 3.12 358 0.17 SEQ ID
Phe-Arg-Trp-Gaba-Cys)-NH: NO:57
Ac-Nle-c(Cys-D-Ala-His-D- | 32.1 330 17.4 165 1.84 SEQ ID
Phe-Arg-Trp-Pen)-OH NO:29
Ac-Nle-c(Cys-D-Abu-His- 10.6 41.1 7.69 54.9 1.38 SEQ ID
D-Phe-Arg-Trp-Cys)-NH2 NO:30
Ac-Nle-c(Cys-D-Val-His-D- | 13.0 104 10.1 40 1.29 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-¢(Cys-D-Ile-His-D- | 4.28 385 9.0 125 | 0.48 SEQID
Phe-Arg-Trp-Cys)-NHz NO:30
Ac-Nle-¢(Cys-D-Leu-His-D- | 1.60 6.82 |4.13 557 |0.39 SEQID
Phe-Arg-Trp-Cys)-NH2 NO:30
Ac-Nle-c(Cys-D-Tle-His-D- | 12.0 85.8 |11.2 40 1.07 SEQID
Phe-Arg-Trp-Cys)-NH2 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)-NH2 NO:30
Ac-Nle-c(Pen-His-D-Phe- 0.537 |[86.1 |5.89 256 | 0.09 SEQID
Arg-Trp-Gaba-Cys)-NHa NO:31
Ac-Nle-c(Pen-His-D-Phe- 0.744 | 178 3.51 269 021 SEQID
Arg-Trp-Gaba-Pen)-NH> NO:32
Ac-Leu-c(Cys-His-D-Phe- 0216 |17.4 [0995 |0486 |0.22 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33

-63-




Ac-N e-c(Cys-Hi s-D-2- Nal-Arg-Trp-Gaba-Cys)- NH2 0.231 18.4 0.782 0.153 SEO

| D NO 39 Ac- Nl e-c(Cys-His-D 2- Nal - Arg-Tr p- Ahx-Cys)- NH2 0. 581
10.8 0.967 0.126 SEO ID NO 39

Ki Ki Ki Ki Ki SEQID
Compound hMC1- | hMC | hMC4- | hMC | hMC1-R | NO:

R 3-R R 5-R /MC4-R
Ac-Cha-c¢(Cys-His-D-Phe- | 0.107 |9.11 |0.884 |0.354 |0.12 SEQID
Arg-Trp-Gaba-Cys)-NHa NO:33
Ac-Tle-c(Cys-His-D-Phe- 0.148 |139 | 1.06 0.423 | 0.14 SEQID
Arg-Trp-Gaba-Cys)-NH2 NO:33
Ac-Phe-c(Cys-His-D-Phe- 0.254 |185 |213 0.714 | 0.12 SEQID
Arg-Trp-Gaba-Cys)-NHz NO:33
Ac-Val-c¢(Cys-His-D-Phe- 0256 299 |1.98 0.864 | 0.13 SEQID
Arg-Trp-Gaba-Cys)-NH2 NO:33
Ac-2-Nal-¢(Cys-His-D-Phe- | 0.560 |39.2 |294 273 0.19 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
Phe-c(Cys-His-D-Phe-Arg- | 0.186 | 152 |4.93 0.537 | 0.04 SEQID
Trp-Gaba-Cys)-NH2 NO:34
Ac-Nle-c¢(Cys-3-Pal-D-Phe- | 21.1 151 10.4 926 |2.03 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:35
Ac-Nle-c(Cys-D-Ala-His-D- | 30.7 152 15.6 114 1.97 SEQID
Phe-Arg-Trp-Cys)-OH NO:36
Ac-Nle-c(Cys-His-Phe-Arg- | 5.20 150 138 203 | 0.04 SEQ ID
D-Trp-Gaba-Cys)-NH: NO:37
Ac-Nle-c(Asp-D-Ala-His-D- | 4.89 290 21.3 11.1 | 0.23 SEQID
Phe-Arg-Bal-Ala-Lys)-NHa NO:58
Ac-Nle-c(Cys-D-Ala-His-D- | 25.5 3.82 |7.61 102 3.35 SEQID
2-Nal-Arg-Trp-Cys)-NHa NO:16
Ac-Nle-c¢(Cys-D-Ala-His-D- | 32.5 5.85 2.53 94.6 12.85 SEQID
2-Nal-Arg-2-Nal-Cys)-NH: NO:16
Ac-Nle-c¢(Cys-D-Ala-His-D- | 22.2 12.7 | 16.6 125 1.34 SEQ ID
2-Nal-Arg-Bal-Cys)-NH: NO:20
Ac-Nle-c(Asp-His-D-2-Nal- | 1.17 156 0277 |324 |4.22 SEQID
Arg-Trp-Ala-Lys)-NH: NO:38
Ac-Nle-c(Asp-His-D-2-Nal- | 0.648 |278 |0.329 |14 1.97 SEQID
Arg-Trp-B-Ala-Lys)-NHa NO:38
Ac-Nle-c(Cys-His-D-2-Nal- | 0393 |186 |0375 |1.11 |1.05 SEQID
Arg-Trp-Gaba-Cys)-NH2 NO:39
Ac-Nle-c(Cys-His-D-2-Nal- | 0.333 | 2.91 0.998 |0.366 | 0.33 SEQID
Arg-Trp-Ahx-Cys)-NH: NO:39
Ac-hPhe-c(Asp-His-D-2- 0461 |245 |0.931 |1.37 |050 SEQID
Nal-Arg-Trp-Gaba-Lys)- NO:40
NH:
Ac-Cha-c(Asp-His-D-2-Nal- | 0.576 |3.98 |2.82 391 10.20 SEQID
Arg-Trp-Gaba-Lys)-NH2 NO:40

Table 2C
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Ac- hPhe- c(Asp-Hi s-D-2- Nal - Arg- Tr p- Gaba- Lys) -

SEO I D NG 40 Ac- Cha- c(Asp- Hi s-D- 2- Nal - Arg- Tr p- Gaba- Lys) -
1.27 3.02 0.442 0.736 SEO ID NO 40 Ac-N e-c(Cys-D Al a-
Hi s-D 2-Nal - Arg-1-Nal - Cys)-NH2 383 61.5 53.6 2842
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 |0256 |234 |699 SEQID
2-Nal-Arg-Trp-Cys)-NH2 NO:49

10

15

20

25

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)).
Transgenic CHO-K1 cells stably expressing hMC receptor subtypes 1, 3, 4 or 5 were
dispensed at a density of approximately 7,000 cells/well in 384-well Multi-Array®
plates (MSD) containing integrated carbon electrodes and coated with anti-cAMP
antibody. Increasing concentrations of the test compounds were added and the cells
were incubated for approximately 40 minutes at approximately 37°C. Following this
incubation, lysis buffer (HEPES-buffered saline solution with MgCl> and Triton X-
100® at ph 7.3) containing 0.2% protein cocktail and 2.5 nM TAG™ ruthenium-
labeled cAMP (MSD) was added and the cells were incubated for approximately 90
minutes at room temperature. At the end of the second incubation period read
buffer (Tris-buffered solution containing an ECL co-reactant and Triton X-100 at ph
7.8) was added and the cAMP levels in the cell lysates were immediately determined
by ECL detection 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
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SEQ I D NO 16 Tabl e 3D Conpound EC50 hMC1 -R Cr) C) Kb MA- R
EC50 hM5 -R SEO I D NC: Ac- Arg-c(Cys-D-Ala- Hi s-D 2-Nal - Arg-Tr p-
Cys)-NH2 193 5.72 1.58 1111 SEQ ID

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 3A, 3B, 3C, and 3D.

5
TABLES 3A, 3B, 3C, and 3D - cAMP Bioassay Data for Selected Compounds
Table 3A
Compound ECso ECso ECso ECso ECso SEQID
hMC1- | hMC3- | hMC4- | hMC5- | hMC1-R | NO:
R R R R /MC4-R
Ac-Arg-¢(Cys-D- SEQ ID
Ala-His-D-Phe- 5.79 5.25 0.313 1630 18.0 NO:50
Arg-Trp-Cys)-NHa
Ac-D-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 6.17 5.6 0.397 1020 16.0 NO:50
Arg-Trp-Cys)-NH:
Ac-D-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 26.5 10.5 0.493 2440 54.0 NO:51
Arg-Trp-Pen)-NH2
Ac-D-Arg-c(Cys- SEQID
His-D-Phe-Arg- 8.43 32.4 0.959 2140 9.0 NO:52
Trp-Gaba-Pen)-NH:
Ac-Arg-c(Cys-His- SEQ ID
D-Phe-Arg-Trp- 4.23 8.09 0.719 23.2 6.0 NO:52
Gaba-Pen)-NHo:
Ac-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 48.3 13.3 0.79 10000 | 61.0 NO:51
Arg-Trp-Pen)-NH:
Ac-D-Arg-c(Asp- SEQID
His-D-Phe-Arg- 1.48 5.76 0.078 297 19.0 NO:53
Trp-Ala-Lys)-NHo
Ac-Arg-c(Asp-His- SEQID
D-Phe-Arg-Trp- 1.39 2.89 0.055 467 25.0 NO:53
Ala-Lys)-NHa
ND = not determined
10  Table 3B
Compound ECso | ECso | ECso ECso ECso SEQID
hMC | hMC | hMC4- | hMC5- | hMCI-R | NO:
I-R_|[3R _[R R /MC4-R
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f ood

rted in

effect of the conpounds of the invention upon food intake and/or body
tested i ThoPPIYi vo 05t uck pectnuas | FoLh 2 oaEah] AL Tabre 4
ested in v V)R .e
Code Structure Conpound A Act ﬁf;edf&_ g [fh @Q J}M%gghm@_g- T&?—'(ys)
I D NO 7 (doi-h—ound-—BAc—N--e—etcsB-AarH-s Df.“b AF T-p—Pen)—NH2
NO 22 ConperMie-gCxeThiAda-Elityls- Hi s-{D- Phe Ar g- Tr|p- Gabal Pen) - NH§%@QIPE
Conpound |DDPhPhegeT@ySysi s- O-2-£t ) Tyk33Ar g0PrH- 3480 a- O+ Fys) - ThNOH S
NG 24 CorjrNHeund E Ac-Ar:-c(IC s-DAl a- HH—IS- D- Phe- Ar  + Trp- Cys) - NH2SH
NG 50 Corquiplgg H?s Ibie Arl-Trp-Qys) - NH2SEQ /D NO 50 Com @A
-C s-D— TIr en), NH2$5 | D 1 cute f |
exé?r/i nents.‘g’r' Eﬁﬁ’ ag p(fague) w mEQr atclﬂgggw é\vvere hous'e%gi
i ndi vi du 215 mmintained unded 12:12 hour |ight:dark cond
The rats |Wdlee(€psHiniDfRhe- 18 Q?yj[' Q]r.%or h@lé he start| pf the
Stbeut andoe RN oL 1Y FRPRET ECT 6 [cammotinds. at doseeof a1 EMO:”@@
subcu - R
(r:]glr)\!se/ ktg_, ﬁig i @ayaégjrﬁjgfﬁfarﬂﬂ&\er é’-%gfrpo PE% wikh f ool | ndjy .
u | o was—easut about—Tt—213—4—5~and6—hours
i nj ec'[r})ontﬂlﬁaxggy gr?s gtﬁ?el ect@es conpoundgoef ther i nvierg i on ag%é Z‘Bc
Fi gures 1\egnbrpi@aba-Cys)-NH. 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:
Ac-Nle-c(Cys-His-D-Phe- SEQ ID
Arg-Trp-Apn-Cys)-NH: 076 |0.199 100492 |173 | 1545 | 0~
Ac-Cha-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)- | 3.26 | 0.189 | 0.0949 | 30.2 34.35 NO:6
NH:
Ac-Nle-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)- | 1.37 | 0.628 | 0.131 | 3.48 10.46 NO:6
NH:
Ac-hCha-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)- | 227 |3.32 |7.24 415 0.31 NO:11
NH:
Ac-Nle-c(Pen-D-Ala-His- SEQID
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
(Et)Tyr-hArg-Trp-B-Ala- | 0.345 | 2.71 5376 2.38 0.06 NO:24
D-Cys)-Thr-NHz
D-Phe-c(Cys-His-D- SEQID
(Et)Tyr-hArg-Bip-p-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)-NH: 0.931 | 3.22 1.65 >10000 | 0.56 NO:28
Ac-Nle-c(Cys-D-Leu-His- SEQID
D-Phe-Arg-Trp-Cys)- 3.24 0.465 |0.0915 | 785 35.41 NO:30
NH:
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Acut e feeding experinents (non fasting) Mal e Sprague Dawl ey rats
(250g) are housed in individual cages and nai ntai ned under 12:12 hour

| i ght:dark conditions. Food and water is available ad |ibitumthroughout
the experinent. At tine O, the rats are injected sc with conpound at doses
of either 500 or 100 nnole/kg, or with vehicle. Individual food consunption
5is rreasur@&ng(t,mapout 1, 2, BEC#, |F@nd| EChour|E@ét er EChnj ect SBQ.IDChr oni ¢

f eedi ng experinents M CS}:rm@e ReantLy ng_ REQgR Wi housed in

i ndi vi dugl cages and mai nt ai nﬁ_ %elg 12 312 hqus i ghtmdark| conditijons with
bot h f ood—and—wat-er—10—avat-abte—ad—tbi-tuvm—Ihe—rats—were—+4 “?*e sc
3x/ day (dpprdie-etseilrChaoo hiour, 1200 hour, and 1600| hour) PEH Iéonpound at
vari ous dddisD-TheirgiTrpelysi €0.81% | 0.54dy s 0.4Phdi|vbdual | b8Hy weNghE0 and f ood
consunpt ijaaHwer e neasured dajily. Data for sel gcted cpnpounds of the
i nvent i onNBLG ot QRRFhGERA N Figures 2A and 2B, Figures 3A and 3B, and Figures
4A and 4B. 15 Adm nistration and Use The peptides of this invention
can be provided in the form of pharmaceutically acceptable salts. Exanples
of such salts include, but are not limted to, those formed with organic
aci ds (ehb,lei&etlc lactic, maleic, citric, malic, ascorbic, 20 succinic,
benzoi c,—rethanesut-fontec,—t e fom or TN T ; ||organic aci ds
(e.qg., rydrochl oric acid, s:ﬁ k<1310|d \I%’r pha ar m), and polyneric
aci ds (g.Cepmpquadhni ¢ acid, ddm %yrr’éM}%?’ ME4-) (M ppND:act i ¢
pol ygl ygolic, or copolynmerg Bf po|Rlacti&glygdkic acids). A fypical nethod
of maki rgq@Nfeaé(Cygb-maoﬁml de of the present ijnventi peEQIDwWel| known in the

art_and |q35 g AROREDHShed oy Stpndar d | 3gsethads of Negld exchange.
Accor di r t he sal't gf a peptide of the |[present Tnventipn (the TFA
sal t re~ Hom-the—purti-cati-op—oef—thepeptide—byrysing preparati ve

HPLC, el lﬁq ]N%f Wﬁh}ﬁ’FEJ%ont ai ni ng| buffer sol ut}i ons) CM converted into

anot her |NaliArgslrppAladyair agdi@Pe s2P%, bY.189 sgdl189ng| NeES&Hheptjde in a snal |
amount ofNK: 25 N acetic acijd aquepus solution.| The resulting solution is

appliedtQ. me's&%zfﬁgmgep HPLC clol um ( Zor bax(r), SOQEQED C-8). The colum

[ | ut { f 0.5 h ,
(2) 0. 23R TP BNETRNLg) GFRT) P00 TSP NI (S 27 near

gr adi ent I\EHT)(%TG 100% of —salution B ovel- 30 minut es\ at—a flowrate of 4

m/min (dotNtedByaHisDR-25N acetik aci d|aqueoys sol ut $BRIDsol ution B is

0. 25N ageldl<Argelrg-GabaaCyrd)}onitt23ill ef 18 er ; 0862 20)0.158he; N&3% i ons cont ai ni ng

t he pept 'I\@i@z are coIIected and Iyophi lized to dryness, 5As is wmell known to

t hose sk &géFﬁ tthe kno and|potential USEgg@p PEpPtides with
or

mel anocq ﬁiﬂlfﬁe R)Orﬁ%g fqt or ﬁ%ﬁgc‘ry% ac [y ijs varied and
mul titudi rHuL%h’fFr trigdd®n oP“Phe |HoitSou f this invention
for purpdds of elicjti ncn an agonist effect can havel the samel ef fects and
uses as m&:l-lﬁ?lfeeambp-mhb-osbl fi. 10Accordingly, the pr eseSﬁ_Qﬂﬁveglti on incl udes

Wi t hi n i thNal 268 P8pREAMaDBGRUL icgab coIPPSi { D8RS Camayi S| NQ4es an active
i ngr edi “NH | east one off the cjonpounds of flornulal (1) in association

with a pt ce Hy-acgeptabte carrier: T fogagel of active

i ngredi ¢ ¢1FF f(ﬁ‘épé_giﬁ%gl tilons of| this inventilon nay %Z%ri ed; however, it
i s necesNahywrgtlap-Gaha-lawuntl- %t t|he0%ct | 0442 ng toe7§i6en|2N 4k ych that 15 a

sui t abl e Nld3age formis obtiai ned.| The sel ected dosage depends| upon the

desi r ed | tAheNRP&TYS-D-ald-ect ,| 388 t heswHdUt e506 adresad st SEQAD, and on the

durati Orlfﬁgﬁbﬁgﬂ‘@%’gmi In general, an effective dQerge fgr the
activitleéys)%I his i'rnventign is ijn the range of 1x10-7 to 200 ng/ kg/ day,

pr ef er abd X104+ 6—-100—ngikgl-day—whi-ch-can—be—adnintstered—as a single
dose or divided into nultiple doses. 20The conpounds of this invention can
be adgi nistered by oral, parenteral (e.g., intramuscular, intraperitoneal,

i ntravenous or subcutaneous injection, or inplant), nasal, vaginal, rectal,
subl i ngughprrt opi cal routes of adm nistration and can be fornmulated with
phar maceutically acceptable carriers to provide dosage forns appropriate
for each route of administration. 25Solid dosage fornms for oral

adm ni stration include capsules, tablets, pills, powders and granules. In
such solid dosage forns, the active conpound is adm xed with at | east one
i nert pharmaceutically acceptable carrier such as sucrose, |actose, or
starch. Such dosage forns can al so conprise, as is normal practice,
addi ti onal substances other than such inert diluents, e.g., lubricating
agents such as magnesi um 30stearate. In the case of capsules, tablets and
pills, the dosage forms may al so comsr-i se buffering agents. Tablets and
pills can additionally be prepared with enteric coatings. Li quid
dosage forms for oral adnlnlstratlon |nclude pharnaceutlcally acceptable
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sust ai ned rel ease conpositions conprising a bioactive agent in a gel able
form U S. Patent No. 5,821,221 teaches polyneric sustained rel ease
conpositions conprising a 30 bioactive agent and chitosan. U S. Patent No.
5,916, 883 teaches sustained rel ease conpositions conprising a bioactive
agent and cycl odextrin. The teachings of the foregoing patents and
applicatlons are incorpor atlegsperiegm by ksferepecso |Beafip s clained is: 1. A
mel anocar ceptor |igarn alc din f ula ([): (RRR3)-Al-c
(o has Ao REAEAr- pg- po) - AT IES i‘j X% D Alg cha, hoha
Chg, D-Chg,lle e,u,_LNaL _Bhe_diphe_ Val_or deleted; A2 is
Oys. Perl Ae-ArgpiCyadiAlap Al|d93 D A2 D-(Ch38 Dl 11, DHSEQIDD frie, or D Val ;
A4 i s H|HBFDR-Ral-ArgAFrp-s D- Phe, |D-2-Nal or Di(Et) TYyINOA8 is|Arg or hArg

A7 is Trpg gqq*g Bal, Bipjor DTrp; A8 is Ay, A a| 13-Al a, | Gba, Apn, Ahx
or deletea A9TS uys D-Cys, Pen or LyS; Al is Thr or deleted; and R2 and
R3 is, |ndependently for each occurrence, Hor acyl; (1). when A2 is Cys
or Pen, tBampd94im Hysestudideys or Pen; (I1). when A2 is Asp, then A9 is Lys;
(Irr). when A8 1s Ala or Ay, then Al is not Ne; (1V). when Al is del eted,

then R2 and cannot . bo Sal |
Ac- Arg-c(Cys- Arge lﬁlds ﬁt- Eﬁep rﬁSént geré(/) Caﬂl—Eé %@%&L{E% %CSS?ID% EffeCt
phar naceq{rgoﬁ%ba iRk RhaR: %03§|Welgﬁte£c%91fdmg tMEOIMOWRML BESRAEHeRd Or{é claim
1, wherein said conmpound is:
Ac- D- Ar g-sk{lledsn Ehedhia-widd RnBPiwvethAt protedur€y sijnildk2o tHss€desoriied hsfkin may
Ac-D- Arg-c(Cys-D- Al a- H s- D- Phe- Arg- Trp- Pen) - NH2;, SEQ I D NG 51
Ac- D- Ar g-he(1cpd- G @ssey nin%fﬁﬁﬁ ofr the CoFRopEds ofiibe myantiop ygon fopd intake
Ac- Arg- c( t Ar g- Tr p- Gaba- Pen) - NH2; SEQ I D NO: 52
Ac- Ar g-c(ag?Z°rﬂi° é(vekﬁ D- Phe- Ar g- Tr p- Pen) - NH2; SEQ | D NO. 51
Ac- D- Arg-c( Asﬂlggrﬁi BsRp6uAtd a&v@hﬁk%&]ﬁﬁé@% rec%%%rk Redted iR 3he in vivo
Ac- Ar g- c( Asp- Hi S- D- Phe- Arg Trp-Al a-Lys)-NH2; SEQ I D NG 53
Ac- N1o- ¢ (seydieDvéleansltbliovid: @ableAt):g- Tr p- Cys) - NH2; SEQ I D NO : 7
D- Phe-c(Cys-His-D- (Et) Tyr-Arg-Tr p- 13- Al a- DQ/S) Thr-NH2; SEQ I D NO : 24
Nl e-c(Cy D- Phe- Arg Trp Apn Cys) NH2 SEQIDNO 27
Ac- N S he—Arg=—Frp=—Gaba—Pen)=NH2,—SEQ-+DNO—32
|\||Ce C(eqcﬁiﬂf‘éf@@np- g e Gg,ba Ovs) - I\I{—D SEOLD NO . 34
Ac- Nle- ¢ (Qroppadirel 4 PnAcAlg-ClGys-B S\ aHis{D, Ehe- Mg rpGye)-Nb2GEQIID NO:7
Ac- Nle- q(Cspduirgt B>- BhacAllg-ciCy-Bindadyis D-Rhi2Ar b{FBnNNH:3EQ ID NO:22
ggﬂg- g% btpdutid PNe AMNIe-L{ @y siisfD Pkt ASTrplQabb b -NIFBEDIDNO: P2

- S I"l S
Ac- Nle- c?fy@%Eﬂ“éi hgﬂg‘}% C(W %ﬁ @ﬁ' JIQI-I(Q’ Wrg%é& aﬂ?—ﬁg yfhr\HHSZ SEQ D
Ac- N e- ¢(Asp-Hi s- D pHY nTrn Apn-Lys)-NH2: SEQID NO 4
Ac- Cha- ¢ (Qasppdire- B>- Fhé&&@ﬂ‘@ﬁ-@a@b Higd)-PieiArgSirer Oy)-NBISEQ ID NO:50
Ac- N e- ¢ (Aspodingt ID- FhacV-grdicCysabarlbphi-DNPRs- ASEQrp-QyBIINGL: SEQ ID NO:50
Ac- Cng- ¢S Rl & HN& e 8 d!) LTSIl DR -A%@ﬁ@e&ﬁmﬂém ID NO:51

Ac- hCha-c{Asp=Hrs=DPne=Arg=Trp-Gaba- tys) =1 SEQTD
Ac- D- Chg- c( Asp- Hi s- D- Phe- Ar g- Trp- Gaba- Lys) - NH2 SEQ | D NO 11
Ac- hPhe- e%msmfeﬂdmg}mmmn@s (faghin®hba- Lys) - NH2; SEQ ID NO 11

Ac-N e-c S Phe- Ar H2, .SE
Ac- Nie- cE o BISG SRS e%ﬁgt%&s%&%ﬁ?ﬂ%@ TR (eag®s and
Ny I H
PheECfE@{ﬁﬁP{eé lﬁﬁgk §%EA>% g&_‘frrr H: dl.(f cdarﬁiriﬁorg thxﬁ ?ﬁ%méepe %{gts%?for 18 hours
D- Phe- c( ©yior b Srelt{rEbflhe e Ignérﬂtpmﬂiswataaaa@tﬂé adThiritdi-2A t t5RE0) the Weds : 24
D- Phe-c(Cys-H s-D (Et) Tyr - Bi p-P- Al a-D- Cys)-Thr-NH2; SEQ I D NO : 26
Ac- N e- cmpnﬁBWchsuhcyt@emh@y %acgwrﬂ\meby@}tqqnwousé@at doeqgerop gither 500 or

ﬁg_ m: g_ g%@ a HI S Elcgr, gan$ H%‘ %IEFZd 3 Qflﬁj)%\loN(fQéIVIdual food
Ac-N e- CE:%S?II‘%@QHNE% ﬁegl.gﬁ&e afA‘SkQ) ﬁpz, ) §)5 Mé hgﬁg alfth R%chgg Data for

Ac- Nle-c e- Arg- S)-NH2; SEQ I D

Ac- Nb@- C@@d&e@cdﬂ@oﬁh&s@ﬂ?@ﬂw@ﬁ@onTMT c&)ed\ih%glﬁE@Alanw@BBO
Ac- Nl e-c(Cys-D- Leu- Hi s- D Phe- Arg-Tr p- Cys) - NH2; SEQ | D NG 30
Ac- N e- C(Cys DTl e- H s- D Phe- Arg- Trp- Cys)-NH2; SEQ I D NO : 30

'I'I

Ac- N e-c( a- Hi s-D- Phe- Arg- Trp- Cys)-NH2; SEQ I D NO : 30
Ac- Nl e- céﬁéﬁe nggh %Hsﬂmﬁatsﬁf‘ﬁn%%%’dpﬂ@s) NH2; SEQ I D NO : 31
Ac- Nl e-c(Pen-Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH2; SEQ I D NO : 32
Ac- Leu- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D NG 33
Ac- Cha- c( Cys-Hi s- D- Phe- Arg- Tr p- Gaba-@ps) - NH2; SEQ I D NO 33
Ac- 11 e-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D NO : 33
Ac- Phe- C(Q/s H| S- DPhe Arg Trp Gaba- Q/s) NH2 SEQ I D NO 33

______ ~ 1 NI~ 1



A7 is Trp, Bip, DTrp, or 2-Nal; A8 is Ala, 13-Ala, Gaba, Apn, Ahx or
deleted; A9 is Cys, D Cys, Pen, or Lys; Al is Thr or deleted; or a
pharmaceutically acceptable salt thereof 5.A conpound according to claim 4,
wherein: R2 and R3 is, independently for each occurrence, H, acyl,

n- propanoyl or _nbutanoyl; or a pharnaceutically acceptable salt thereof 6. A
conpound accor &M#Hg TRIaguRAvdey \ilatsr £4998) Ave jhougses in indipdugdzcages mng 4 or
deleted; A4.is.H.s:. AS.L: Ph " Di2-Nal.. A6.is Arg. A7 .S _Trp; is

Aa. Gaba BTG e g P fowy Telathsontiyions oo nifliealeh b BvajfeBle 4P

phar maceutigal Moﬁﬁﬁ&ﬁ?@@é@éﬂe&mt Aetigefo, ﬂlezrats'%ré"ﬁ’\%%%’yé vﬁﬁ@&ﬁ%&ﬂxdt o claim
6, wherein: R2 and"R3 is, independently for each occurrence, Hor acyl; or
a phar macetdoseabt sitiet Sepoatiliemmsalbikgt drewitlofehiSle. Mdividpaliodd @on@melptivan t 0
claim7, wherein said conpound i s: o

Ac- D- AP g- é{yasursdrtabppisl, B ied apdy6 pprs@fiey injgqfion.SEQ | D NO : 50

Ac-D- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp-Pen) - NH2; SEQ I D NO : 51

Ac- D- Arg- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH2; SEQ I D NO 52

Ac- Ar g- c( %élﬁicgééahfgg,zp%wﬁgﬁp- Gaba- Pen) - NH2; SEQ I D NO : 52

Ac- Arg-c(Cys-D- Al a- Hi s-D- Phe- Arg- Tr p- Pen) - NH2; SEQ | D NO 51

Ac- D- Ar g- c( AspMHis -Spragdue- Bagielr patdl (2502 syeH2ous8EQn| MdiNAdud3cages and

Ac- Arg- c(Asp- Hi s-D-Phe-Arg-Tr p- Al a-Lys) - NH2, SEQ | D NO 53 or

Ac- Ar g- c( Bypntginad quipges. tg:gz helr Ajightgtprk cprditinpp WidE@ORD fresl 4mdowater

gha{m gy?ﬂ'vagg}ygyaggﬁgggﬁa %gatéseizle%esm}erc]{%rd%cc)f?)x/d%y G TRMAT BOFRES! Pspot © ¢l ai m
Ac- D Ar g 68 Sl 18 nEh R8I d b0 vBEBls AR oFERM DeiEeShr OMdays.

Ac- Arg-c(Cys-D-Ala-H s-D-2-Nal - Arg-Trp-Cys)-NH2; SEQ I D NG 49 or

phar maceulridteidlyl Bedepidghtearsblféod beiseaiptiohOwere amapoudddalycobDdtangort 0 cl ai m
9, wherein said conmpound is:

Ac- D- Ar g- gglejesl pmpeungsof thehwenfion egepenyd f-Biguss@A md\eB Figwes 8A

phar maceut i I cept abl e It thereof 11. A conpound according to claim
B “her of 3 e R 18

Ac- Args c(Cys-D-Al a-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2; SEQ I D NO : 49 or a
pharmaceutically acceptable salt thereof 12. A pharmaceutical conposition
conpri si ngdmidibenrpreshd Usé | y ef fective anmobunt of a compound according to
any one of clainms 1 to 11, or a pharnaceutically acceptable salt thereof,
and a phar naceliné cpéptideac oépthip| mventien egarorbedi prgeisted \ihertlkd nforme of
conpositiaon is usefuyl for eat i an acute or chrqnic_inflanmtory di sease
or Tedi cabEBRERTcalY aFEPEPly b A dTSAaRY SUF CURANGI S, T O EIRE r om ¢ he
group congi st r . nf |. i . L oLy . I e, brain
infl ammﬁ% bﬁ{,dsggoprgl{egg‘gﬁg Ogéaﬁl?%&%, %g?c'dg‘fé}f‘u: Hl)c? Cﬁlggﬁiﬁ%ggéfggﬁgease or
medi Gl ceieintd BEnAid, AnelarRUG IR SR eARUHOARGr PhIRsieabidfaheredhearie Or
condition is selected fromthe group consisting of rheumatoid arthritis,
gout y ar t(ergi. thysireahdorinddid, shilfusic hed ogi ghosphonis adid), ahd potymeerid avidsyeget abol i ¢
di sease or nedi cgl c%ndi ti on accaqnpani ?ﬂ by wei ght gain wherein said

di sease OfNRISNYi GAPPYRRhEL celitlpseo RalHactly RAYEBcs OF riyPey R it v,

f eedi ng di sgrder .aden- Wl | i seful cfor. tr i a

met abol i ggcgflsagtgcg ygdr]grrg(g‘?sg'aﬁ }&%%13? trﬁ%éﬁ&g%g%nrr%%g édg%gm\c/\é‘i%erﬁndggésfs&\%her ein
sai d di sgASen@inE@idhtis Aell Rneh 88 URE aft 818 EAE bE CEHMSIRASH Ty SiEndird .
anorexia, bulima, AIDS wasting, cachexia, cancer cachexia and wasting in
fr ai 125el deethpds of sak efkdharfzer Accardinghy the N@pkals tof @ pegaksel tre predintal
condition wherein said disease or condition_is selected fromthe group
consi st i AGVeHionk (the cHife ealtarrgulta feasp thg chesificrtion of gy pePd: byr B8iPEng a

r epr oduct j .S di cal diti.on. rein i . sease Qr .condition
o sl ooty Rlne R TR T A hop B SR SRRl RS Forferfdedi no.
sexual dyafoHMet?Ralt &€k hi hie a6SE YRIE tHyOdis@NEn g @d SaptRd 18 QxHAll SnespRnse in
femal es, or useful for treating a diséase or nedical condition resulting
from t r eatf 925t Narcetin seitl taqtieowsnsobu tiyan iThm refidting solséibnl id apelésietooa sanindi t 1 on
is selected fromthe group consisting of organ transplant rejectiaon,

i schéfi a PisRl HIdfe replyand hZorbaxt 300\ et h glhenepleminnis| eletsd dwithj (i y0.1Mnd

wei ght |l oss due to medi cal pr.ocedyre | ected, fr th r o consi sting
of ehemtIPaby™ Pedr o ST ER Iy o BB AR A ARG 2at | or
and dialysis, or useful for treating a cardiovascul ar di sease or nedica
condition wherein said disease or condition is selected fromthe group
consi sting of henorrhagi c shock, card%Pgenic shock, hypovol em ¢ shock,
cardi o vascul ar di sorders and cardi ac’cachexia, or useful for treating a
pul nonary di sease or nedical condition wherein said disease or condition is
selected fromthe group consisting of acute respiratory distress syndroneg,

D T T T T S o,



19. A pharmaceutical conposition according to claim 18, wherein obesity is
treated, or wherein a feeding disorder is treated. 20. A pharnaceutica
conposition according to claim 12 useful for decreasing food intake, or
useful for decreasing body weight, or useful for decreasing food intake and

decreasi ng body mei%ht. 21. A pharnmaceutical conposition according to
cl ai m 20 ubstign fppP.Sdurrs 25118 & divear gradieat (28pe t@s%m off splutisc Bewyst 8¢ body
wei ght, or_useful, for decregsing.food. intak r educi.ng bod i ght,
wherei n sdriesha i rEe el Aanlain PrbeD ot g B Bhand g eol o

Ac- NI e- c( QpfintldnSs B (PfB'N At &ic Uk %fd?l%‘i)lé/wgersﬁ@ D Qradions containing

Ac- D- Arg- c(CysD- Al a-Hi s- D- Phe- Arg- Tr p- Cys) - NH2  SEQ 1 D NQO 50,

Ac- D- Ar g- ahEpsptidteracdiiesteBRd-146hillzed-tEeifynddk2 SEQ | D NO 51,

Ac- N e-c(Cys-D- Al a- Hi s-DPhe-Arg-Tr_Bgs)-NHz SEQ I D NO : 7, _

D- Phe- &( Cys- Hi sAs(veld Ryawmpaythipseyskiliel - the @yts yh aSEQotentiAle4 of
Ac- N e-c(Cys-.D- Al a- H 5- D- Phe- Arg-Tr p- Pen) - NH2 . SEQ | D NO 22, and )

ho- Ar g o EFBige b ipdameortirecipigt BT Ashker SeaEPBSNESTIGY lprared
phar ”aCEUtahﬁ%{ﬂﬁt@&'ﬁ&E’é, %g%sﬁﬁh%aédmhﬂ%ﬁ&( of ﬂ%zconﬁpd?ﬁ% %@Qﬁ'ﬁ'%\?@{tioﬁquos' tion

according to claim 21 us for decreasing food I ntake wherein said
conpound ipgirpssed\rd- €{ciitfy Bh Algdmidt Seffoc? c¥al hake gthé T Rmiey effectNHhdSEE:sl By NO: 49,
or a pharmaceutically acceptable salt thereof. 23. A pharnaceuti cal
conposi t i erelaasortiiitiglft o cl ai m 21 useful for decreasing food intake wherein
sai d npound i s Ac-D- Arg-c s-D- Al a- Hi s- D- Phe- Arg- Trp-Pen) - NH2 SEQ I D
NO: 51?80r a pharyenaly- ng IR&%EEE‘SF%%‘%%%#S t‘”ﬁg}’%g .chfﬂl?h nb"ﬁ%ﬂtffﬁgeut i cal
conpositi : i . i . ; i i i sease
o e calURBeare bR B A B! ol I8 (e AnTRbAROAS, B =0T
condi ti on fo:smAe|IPEL BodidtN Wille a PhatRaceanSllyladcaPtable afrpeexi a, bulima, AIDS
wasting, cachexia, cancer cachexia and wasting in frail elderly. 25. A
phar maceut i cal Thedpergetdf antivcingragiierd in thec¢campasitongoé thik ifventipn ety ey a
neopl asti ¢ di sease or nedical cqndition mhereﬂn sai d diaease or ndi tion

i's sel ect ¥FIFY SMMEKE" Pridbprecshs i ihgrmruriatihe ariteringsaicehhe %‘thtgé‘hexi a,
or usedul Tk %géﬁéqfoﬁn & Bf)t%ﬂi‘éﬁt '"M‘% s%fec?eﬂxcﬁb%gégﬁ &k ui:%ﬂdché 'dggLFe\ﬁher ern
e (0]

sai d disease or condition 1s selecte romt roup consi sting

endonet ri @srspeutit effde &l eR&irBGe S£%HAlnIGYSHdH)CdridoBn Bee@litatidndystuenct i on
and decreased sexual response in females, or useful for treating a disease
or nedi catreatoradit.t ihqgenems wint dffegtiver dosage &atthe attidties ofsthistinventmn ioigédm sm
wherein said disease or conditjon is sel ected fron1theH?rouglconsisting of

organ t r afféige Kht1XHE] ©cdi0gne/keasarerieterably xépetr I wa/ksifayr yhichgandieng and
Spi nal COLgi, it as AN IEALNL LRSS IS, LoufTadLsal procedure sel ect ed
fromthe group con3|st|§b of  Chemo %erapy, radi ation t herapy, tenporary or
per megent i Moiphé icdApbbRAAABE g 3hVdiidn @h S 8liMinibeFed! bEkAINGaRnteral

cardi ovascul ar di sease or nedical condition wherein said di sease or

condi ti on(eg, swravtedldrr dntréfeeitgreal)pindoivensis g sfbchenvoushagjedishoak,

car di ogenj ¢ shock, hypoval emi ¢ shock, cardiovascul ar di sorders and cardi ac
cachexi a, mplagidaragal, Yaginalyiegiel sublingval eroiericpl (oudes0f adpyiniggafieraandeidi t i on
wherein said di sease or conditipn.Js_selected f.romthe gro consi sting of
Acute reot forriPged e LEaRSych B = SER Bk Ry R b Py iPand EoHns
obstruct i 8, BpisRne sacHiaRasLaARiASKBAR, or useful for treating a disease
or medi cal condition wherein said disease or condition is selected fromthe
grou&consi st i Sidotosghafocasl fornotah edidhBtratice iadiddakchesufdse sables, pifisf ul f or
treating a dermatol ogi cal disease or nedical condition wherein said disease
or condi tPHders and gEEvdes- fin swsh spdidglasage oomsi the petiyefonmpayndds pdmieri n

pi gment at | | etion, acne and.kel oid mat i.on r useful . for treating a
behav or a8t BB, POU e e Bk dacerhle e neB s SEGre histea

condi ti onyRRT e6 LS @bdeli (SRAS %mqrals%oa%fﬁgw ds Sis SEIrRE Hadd@MddBoIoUP
consi sting of anxiety, “depression, nenory dysfunction and neuropathi c pain,
or usef ulsubstantdsediidrnfarasuchriadrt dilaease.f lubteitig ageatduth anmabréim sai d

di sease or condition is selected fromthe group consisting of renal

cachéfi a sh¢rdataat i theestss, ofoeapsulesutableds anddpillat thegdesage i farmsvenaghalso

pl acental devel opnent, prolactin secretion, FSH secretion, intrauterine
fetal gromh, parturition, spermatogenesis, thyroxin rel ease, al dosterone
synt hesis and rel ease, body tenperature, blood pressure, heart rate,
vascul ar tone, brain blood flow, blood glucose |evels, sebum secretion,

pher onone secretion, notivation, |earning and behavior, pain perception,
neur opr ot ecti on and nerve grow h, or-Useful for nodul ati ng bone netabolism
bone formati on and bone devel opnent. 26. A pharnmaceutical conposition
according to claim 12 useful for inhibiting alcohol consunption, for

. r . N o .



<221> M SC FEATURE <222>(1)..(1) <223> Xaa = Ne nodified with acyl (Ac)
<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC FEATURE <222>(7)..(7)
<223> Xaa = beta-Al a or 1-am no-1-cycl ohexanecarboxylic acid (A6c) <220>
<221> MOD RES <222> (8)..(8) <223> AM DATI ON <.400> 1 Xaa Asp H s Xaa Arg
Trp Xaa Lympsise byffesing agents: brbets sansh pidlst gan; ad djfioradlyylen preraped vidp 23>
Mel anocortin receptor |igand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = N ee%e&%cfcf’%%%th acyl (Ac) <220> <221> DOMAI N <222>(2)..(8) <223>

Cyclic <220> <33dmdMdsbageEARHRE f612 2821 Rimididtatioh? 3icld@@ phabinElRiticaiRl> <221>
M SC _FEATURE <222>(7)..(7)
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing inert

5 diluents commonly used in the art, such as water. Besides such inert diluents,
compositions can also include adjuvants, such as wetting agents, emulsifying and
suspending agents, and sweetening, flavoring and perfuming agents.

Preparations according to this invention for parenteral administration include
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of
10 non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol,
vegetable oils, such as olive oil and corn oil, gelatin, and injectable organic esters
such as ethyl oleate. Such dosage forms may also contain adjuvants such as
preserving, wetting, emulsifying, and dispersing agents. Preparations may be
sterilized by, for example, filtration through a bacteria-retaining filter, by
15  incorporating sterilizing agents into the compositions, by irradiating the
compositions, or by heating the compositions. Preparations can also be
manufactured in the form of sterile solid compositions which can be dissolved in
sterile water or some other sterile injectable medium immediately before use.
Compositions for rectal or vaginal administration are preferably
20  suppositories which may contain, in addition to the active substance, excipients such
as cocoa butter or a suppository wax.
Compositions for nasal or sublingual administration are also prepared with
standard excipients well known in the art.
Further, a compound of this invention can be administered in a sustained
25 release composition such as those described in the following patents and patent
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

30  Dbioactive agent and chitosan. U.S. Patent No. 5,916,883 teaches sustained release
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<223> Xaa = 6-am nohexanoi c acid (Ahx) or 5-am nopentanoic acid (Apn) <220>
<221> MOD RES _ <222>(8)..(8) <223> AM DATI ON <400> 2 Xaa Cys His Xaa Arg
Trp Xaa Cys 15 <210> 3 <211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Mel anocortin receptor |igand <220> <221> M SC _FEATURE <222>(1)..(1)
<223> Xaa = D-Phe <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>
M SC_FEATURE'ROSHipEE £9mpriging pbigactivgagen gycl in.< The Seaghiigs REATORE
<222>(7)..{7) <223> Xaa = Al.a, . beta-Al a or 4-am nobutyric acid (Gaba) <220>
9910 1 scTeRTERR s S afp gt ids MeBioicd RROPLINERDS: O \op s
<222> (9)..(9) <223> AM DATI ON <400> 3 Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
15 <210> 4 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |igand <220>
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<221> M SC FEATURE <222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac)
<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC FEATURE <222>(7)..(7)
<223> Xaa = 5-am nopentanoic acid (Apn) <220> <221> MOD_RES <222> (8)..(8)
<223> AM DATI ON <400> 4 Xaa Asp H s Xaa Arg Trp Xaa Lys 15 <212> <213>

<220> <2293R.t$ insdil> PRT Artificial Sequence Mel anocortin receptor

| i gand NISéiF%%%I%% <222> (1)..(1) <223> Xaa =

1- am no- 1- cycl ohexanecar boxylic acid acyl (Ac) (A6c) nodified with <220>
A melanocortin receptor ligand compound according to formula (I):

RR3)Ac (ALAASASAC-AT-ASA% AR

wherein:
Alis Arg, D-Arg, Cha, hCha, Chg, D-Chg, Ile, Leu, 2-Nal, Nle, Phe, D-Phe,
hPhe, Val or deleted;

A? is Cys, Pen or Asp;

Alis D-Ala, D-Abu, D-Cha, D-Ile, D-Leu, D-Tle, or D-Val;

A% is His or 3-Pal;

A’ is D-Phe, D-2-Nal or D-(Et) Tyr;

Abis Arg or hArg;

A’is Trp, 2-Nal, Bal, Bip or D-Trp;

Abis Gly, Ala, B-Ala, Gaba, Apn, Ahx or deleted;

A’ is Cys, D-Cys, Pen or Lys;
A'%is Thr or deleted; and

R? and R? is, independently for each occurrence, H or acyl;

(M. when A? is Cys or Pen, then A’ is Cys, D-Cys or Pen;

(I). when A® is Asp, then A® is Lys;

(111). when A® is Ala or Gly, then A' is not Nle;

(IV). when A' is deleted, then R? and R? cannot both be H; and

(V).  said compound is not Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,
(SEQ ID NO:50), '

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein said compound is:
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,; SEQ ID NO:51
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)-NH,; 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)-NH;; SEQ ID NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH,; SEQ ID NO:53
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;; SEQ ID NO:7
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-p-Ala-D-Cys)-Thr-NH,; SEQ ID NO:24
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH,; SEQ ID NO:27
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH,; SEQ ID NO:32
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH;; SEQ ID NO:34
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<221> DOMAIN  <222> (2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC _FEATURE ~ <222>

(7)..(7)

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-B-Ala-Lys)-NH,; SEQ ID NO:1
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH;; SEQ ID NO:2
D-Phe-c(Cys-His-D-Phe-Arg-Trp-p-Ala-D-Cys)-Thr-NH,; SEQ ID NO:3
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH;; SEQ ID NO:3
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH;; SEQ ID NO:2
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH,; SEQ ID NO:4
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:6
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:6
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:11
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;; SEQ ID NO:11
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:11
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:11
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-NH;; SEQ ID NO:15
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,; SEQ ID NO:21
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,; SEQ ID NO:22
D-Phe-c(Cys-His-D-Phe-hArg-Trp-B-Ala-D-Cys)-Thr-NH;; SEQ ID NO:23
D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Trp--Ala-D-Cys)-Thr-NH,; SEQ ID NO:24
D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Bip--Ala-D-Cys)-Thr-NH;; SEQ ID NO:26
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH;; 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)-NH,; SEQ ID NO:30
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH,; SEQ ID NO:30
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NH;; SEQ ID NO:30
Ac-Nle-c¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NH,; SEQ ID NO:30
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NHy; SEQ ID NO:30
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH,; SEQ ID NO:30
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NH,; SEQ ID NO:31
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH,; 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)-NH,; SEQ ID NO:33
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH;; SEQ ID NO:33
Ac-Val-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH,; SEQ ID NO:33
Ac-2-Nal-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH,; SEQ ID NO:33
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH;; SEQ ID NO:34
Ac-Nle-c¢(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-Cys)-OH; SEQ ID NO:36
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH,; SEQ ID NO:16
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH,; SEQ ID NO:16
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<223> Xaa = 4-am nobutyric acid (Gaba) <220> <221> MOD RES _  <222>
(8)..(8) <223> AM DATION  <400> 5 Xaa Asp H's Xaa Arg Trp Xaa Lys 1 5
<210> 6 <211> 8 <212>

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH,; SEQ ID NO:20
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-p-Ala-Lys)-NH,; 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)-NH,; SEQ ID NO:39
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH;; SEQ ID NO:40
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH,; SEQ ID NO:40 or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH,; SEQ ID NO:49
or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1, wherein:
Alis Arg, or D-Arg;
or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 3, wherein
A%is Cys, or Pen;
A% is D-Ala, or deleted;
A'is His;
A’ is D-Phe, D-2-Nal, or D-(Et)Tyr;
A% is Arg or hArg;
A’is Trp, Bip, D-Trp, or 2-Nal;
Abis Ala, B-Ala, Gaba, Apn, Ahx or deleted;
A’is Cys, D-Cys, Pen, or Lys;
A'%is Thr or deleted;
or a pharmaceutically acceptable salt thereof.

5. A compound according to claim 4, wherein:
R?and R? is, independently for each occurrence, H, acyl, n-propanoyl or n-
butanoyl;

or a pharmaceutically acceptable salt thereof.

6. A compound according to claim 5, wherein:
A?is Cys or Asp;
A?is D-Ala or deleted;
Atis His;
A’ is D-Phe or D-2-Nal;
ASis Arg;
A is Trp;
A% is Ala, Gaba or deleted;
A’ is Cys, Pen or Lys;
Al%s deleted;
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PRT
| i gand

<213> Artificial Sequence <220> <223> Mel anocortin receptor

<220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa =

D bet a- (2-naphthyl )Al a(D-2-Nal), or N e,all nodified with acyl (Ac)
bet a- cycl ohexyl Al a (Cha) <220> <221> DOVAIN <222>

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 6, wherein:
R? and R? is, independently for each occurrence, H or acyl;
or a pharmaceutically acceptable salt thereof.

8. A compound according to claim 7, wherein said compound is:
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;; SEQ ID NO:50
Ac-D-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;; SEQ ID NO:51
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)-NH»; 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)-NH;; SEQ ID NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH,; SEQ ID NO:53 or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHj; SEQ ID NO:49
or pharmaceutically acceptable salts thereof.

9. A compound according to claim 8, wherein said compound is:
Ac-D-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,; SEQ ID NO:51 or
Ac-Arg-¢(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHy; SEQ ID NO:49
or a pharmaceutically acceptable salt thereof.

10. A compound according to claim 9, wherein said compound is:
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,; SEQ ID NO:51
or a pharmaceutically acceptable salt thereof.

11. A compound according to claim 9, wherein said compound is:
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH;; SEQ ID NO:49
or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition comprising a therapeutically effective amount of
a compound according to any one of claims 1 to 11, or a pharmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier or diluent, wherein the
composition is useful for treating an acute or chronic inflammatory disease or medical
condition wherein said disease or condition is selected from the group consisting of
general inflammation, inflammatory bowel disease, brain inflammation, sepsis and
septic shock, or useful for treating a disease or medical condition with an autoimmune
component wherein said disease or condition is selected from the group consisting of
rheumatoid arthritis, gouty arthritis and multiple sclerosis, or useful for treating a
metabolic disease or medical condition accompanied by weight gain wherein said
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(2)..(8) <223> Cyclic <220> <221> M SC _FEATURE <222> (4)..(4)
<223> Xaa = D-Phe <220> <221> M SC FEATURE <222>(7)..(7) <223> Xaa =
4-am nobutyric acid (Gaba) <220> <221> MOD RES <222> (8)..(8) <223>

AM DATI ON <400> 6 Xaa Asp His Xaa Arg Trp Xaa Lys 15 <210> 7 <211> 8 <212>
PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor |igand

?ig;h <2212 SCnatitdRE ssféa(fom 'tﬁé‘éroﬁ%%%ﬁsiééﬁg of N)@Slt'ﬂ) ?éeﬁjn‘agddi%rhgrsacyl
and Prader-Willi Syndrome, or useful for treating a metabolic disease or medical
condition accompanied by weight loss wherein said disease or condition is selected from
the group consisting of anorexia, bulimia, AIDS wasting, cachexia, cancer cachexia and
wasting in frail elderly, or useful for treating a neoplastic disease or medical condition
wherein said disease or condition is selected from the group consisting of skin cancer
and cancer cachexia, or useful for treating a reproductive or sexual medical condition
wherein said disease or condition is selected from the group consisting of endometriosis,
uterine bleeding, sexual dysfunction, erectile dysfunction and decreased sexual response
in females, or useful for treating a disease or medical condition resulting from treatment
or insult to an organism wherein said disease or condition is selected from the group
consisting of organ transplant rejection, ischemia and reperfusion injury, wounding and
spinal cord injury, and weight loss due to a medical procedure selected from the group
consisting of chemotherapy, radiation therapy, temporary or permanent immobilization
and dialysis, or useful for treating a cardiovascular disease or medical condition wherein
said disease or condition is selected from the group consisting of hemorrhagic shock,
cardiogenic shock, hypovolemic shock, cardio vascular disorders and cardiac cachexia, or
useful for treating a pulmonary disease or medical condition wherein said disease or
condition is selected from the group consisting of acute respiratory distress syndrome,
pulmonary fibrosis, chronic obstructive pulmonary disease and asthma, or useful for
treating a disease or medical condition wherein said disease or condition is selected
from the group consisting of enhanced immune tolerance and allergies, or useful for
treating a dermatological disease or medical condition wherein said disease or
condition is selected from the group consisting of psoriasis, skin pigmentation depletion,
acne and keloid formation, or useful for treating a behavioral or central nervous system
or neuronal disease or medical condition wherein said disease or condition is selected
from the group consisting of anxiety, depression, memory dysfunction and neuropathic
pain, or useful for treating a renal disease or medical condition wherein said disease or
condition is selected from the group consisting of renal cachexia and natriuresis, or
useful for modulating ovarian weight, placental development, prolactin secret ion, FSH
secretion, intrauterine fetal growth, parturition, spermatogenesis, thyroxin release,
aldosterone synthesis and release, body temperature, blood pressure, heart rate, vascular
tone, brain blood flow, blood glucose levels, sebum secretion, pheromone secretion,
motivation, learning and behavior, pain perception, neuroprotection and nerve growth,
or useful for modulating bone metabolism, bone formation and bone development, or
useful for inhibiting alcohol consumption, for reducing alcohol consumption, for treating

alcoholism, or for treating alcohol abuse.

13. A pharmaceutical composition according to claim 12, wherein said compound is a
selective melanocortin-4 receptor agonist or a pharmaceutically acceptable salt thereof.
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<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(3)..(3) <223> Xaa = D-Ala, beta-Ala, 4-am nobutyric acid (Gaba),

al pha-am noi sobutyric acid (Aib) or Ay <220> <221> M SC FEATURE
<222>(5)..(5) <223> Xaa = D Phe <220> <221> MOD_RES <222> (8)..(8) <223>
AM DATI ON <400> 7 Xaa Cys Xaa H s Xaa Arg Trp Cys 15 <210> 8 <211> 8 <212>
PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor |igand

<220> <221> M SC FEATURE <222>(1)..(1) .<223> Xaa.= N e.nodified with acyl

( Ac) <22§i <2@1§TW%C@M¥%®@§§3@@%Q c@eﬁﬁcw OS5l SqEPRYISES BEATURE
<222>( 2) sel¢@jve<dRBrocadn-4 Bedyar st or22pbkariaSOitieallyT biieptebR2 5418 )herd )

<223> Xagith &ghctiBad) e@tivﬁ?tc?alﬁ!: rizétt %ﬂ R Wt 1 GasP 85 Irl $ERRFE sselective for

al pha-am_noj sobutyric acid (A b) or %/ <ﬁ > <221> M SC.FE[ATURE

<222>(5) jthe( yman elanocortin 4 receptor than for the human melanocortin-1 receptor, the

human melanocortin-3 receptor and the human melanocortin-5 receptor.

15. A pharmaceutical composition according to claim 14, wherein the functional
activity of the melanocortin-4 receptor agonist is characterized by an ECsg at least 17-
fold more sclective for the human melanocortin-4 receptor than for the human
melanocortin-3 receptor or wherein the functional activity of the melanocortin-4
receptor agonist is characterized by an ECsy at least 90-fold more selective for the
human melanocortin-4 receptor than for the human melanocortin-3 receptor, or wherein
the functional activity of the melanocortin-4 receptor agonist is characterized by an ECsy
at least 200-fold more selective for the human melanocortin-4 receptor than for the
human melanocortin-5 receptor, or wherein the functional activity of the melanocortin-4
receptor agonist is characterized by an ECs at least 3000-fold more selective for the
human melanocortin-4 receptor than for the human melanocortin-5 receptor.

16. A pharmaceutical composition according to claim 12 useful for treating a n acute
or chronic inflammatory disease or medical condition wherein said disease or condition is
selected from the group consisting of general inflammation, inflammatory bowel
disease, brain inflammation, sepsis and septic shock.

17. A pharmaceutical composition according to claim 12 useful for treating a disease or
medical condition with an autoimmune component wherein said disease or condition is
selected from the group consisting of rheumatoid arthritis, gouty arthritis and multiple

sclerosis.

18. A pharmaceutical composition according to claim 12 useful for treating a metabolic
disease or medical condition accompanied by weight gain wherein said disease or
condition is selected from the group consisting of obesity, feeding disorders and Prader-

Willi Syndrome.

19. A pharmaceutical composition according to claim 18, wherein obesity is treated, or

wherein a feeding disorder is treated.

20. A pharmaceutical composition according to claim 12 useful for decreasing food
intake, or useful for decreasing body weight, or useful for decreasing food intake and

decreasing body weight.
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<223> Xaa = D Phe <220> <221> MO _RES <222> (8)..(8) <223> AM DATI ON <400>
8 Xaa Xaa Xaa His Xaa Arg Trp Cys 15 <210> 9 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Ml anocortin receptor |igand <220> <221>
M SC_FEATURE <222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac) <220>
<221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC _FEATURE
<222>(3)..(3) <223> Xaa = D-Ala, beta-Ala, 4-am nobutyric acid (Gaba),

al pha- am n0| sobut

<222>(5) 21(5) /P g ac' 959@1%%51&%950@5%%8 EA <2%m@3%&5@2¥?§3g foed)
<223> Xamt&@o@seth?. fM&?@kmgl\W_yRESghﬂ 22>us¢B for( creRRP>fodl iDAKE @Nd<400>
9 Xaa Cy ec?@ hE?eHn%Qﬁl chinpoth8Ts dectéd Ednbiheatédp Edthistng st
Artific %c I%Fe c(%r;/seHls he -Arg-Trp-Gaba-Pen)-NH; SEQ ID NO:32, Ac-D-Arg-c(Cys-
D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, SEQ ID NO:50, Ac-D-Arg-c(Cys-D-Ala-His-D-
Phe-Arg-Trp-Pen)-NH, SEQ ID NO:51, Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)-NH, SEQ ID NO:7, D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-p-Ala-D-Cys)-Thr-
NH, SEQ ID NO:24, Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, SEQ ID
NO:22 and Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH, SEQ ID NO:49, or
a pharmaceutically acceptable salt thereof.

22. A pharmaceutical composition according to claim 21 useful for decreasing food
intake wherein said compound is Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-
NH, SEQ ID NO:49, or a pharmaceutically acceptable salt thereof.

23. A pharmaceutical composition according to claim 21 useful for decreasing food
intake wherein said compound is Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-
NH;, SEQ ID NO:51, or a pharmaceutically acceptable salt thereof.

24. A pharmaceutical composition according to claim 12 useful for treating a
metabolic disease or medical condition accompanied by weight loss wherein said
disease or condition is selected from the group consisting of anorexia, bulimia, AIDS
wasting, cachexia, cancer cachexia and wasting in frail elderly.

25. A pharmaceutical composition according to claim 12 useful for treating a
neoplastic disease or medical condition wherein said disease or condition is selected
from the group consisting of skin cancer and cancer cachexia, or useful for treating a
reproductive or sexual medical condition wherein said disease or condition is selected
from the group consisting of endometriosis, uterine bleeding, sexual dysfunction,
erectile dysfunction and decreased sexual response in females, or useful for treating a
disease or medical condition resulting from treatment or insult to an organism wherein
said disease or condition is selected from the group consisting of organ transplant rejection,
ischemia and reperfusion injury, wounding and spinal cord injury, and weight loss due to a
medical procedure selected from the group consisting of chemotherapy, radiation
therapy, temporary or permanent immobilization and dialysis, or useful for treating a
cardiovascular disease or medical condition wherein said disease or condition is selected
from the group consisting of hemorrhagic shock, cardiogenic shock, hypovolemic shock,
cardiovascular disorders and cardiac cachexia, or useful for treating a pulmonary disease
or medical condition wherein said disease or condition is selected from the group
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<223> Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>(1)..(1)
<223> Xaa = N e nodified with acyl (Ac) <220> <221> DOMVAI N <222>(2)..(8)
<223> Cyclic <220> <221> M SC _FEATURE <222>(2)..(2) <223> Xaa = D Cys <220>
<221> M SC_FEATURE <222>(3)..(3) <223> Xaa = Ala, D-Ala, beta-Ala,

4-am nobutyric acid (Gaba) or al pha-am noi sobutyric acid (A b) <220> <221>

M SC FEA >
1S5 T LN e e TR S DR
AM DAT| ORY eﬁt%eaa%éls oy suS o feating K Sefse 95 Tpssligd] copqifiong
<212> PRWhe&thalArdmefase: |oalcoﬁe1¢ma ne esele2®ﬁ>frsﬁﬁ2ﬂ3ue gw‘bhlammmsmngl of eabgicet

ligand <2 né%(ag@méé )reatf )a cﬁg'%% ol sease or medical
oct ahydr ol ndol e- aC|

hono- cy cFEHEYSH Kf r‘(‘ﬂ(ﬁ“} ISB@‘SBe‘t’ at “%e%‘&s’rs@n%cﬂfd
(N p), hpsmrasas,csmmﬁrgu)emduonmlepbm(l mgaﬁ)andFRieh;ld Iﬁeﬂmﬁt;onDoc ysd¢fohforyttd@ting
(D-Chg), Q(P)@Ha\P Bl 6{:' Edf)al n@%s@ FONR) ntRShar HBLd olhedicARaRieh ¥WhdteiRC! d
(Gabay, Said CHS%aSC or cor\llgmon i Qlelec %C}rom the group consisting of anxiety, depression,
memory dysfunction and neuropathic pain, or useful for treating a renal disease or
medical condition wherein said disease or condition is selected from the group consisting
of renal cachexia and natriuresis, or useful for modulating ovarian weight, placental
development, prolactin secretion, FSH secretion, intrauterine fetal growth, parturition,
spermatogenesis, thyroxin release, aldosterone synthesis and release, body temperature,
blood pressure, heart rate, vascular tone, brain blood flow, blood glucose levels, sebum
secretion, pheromone secretion, motivation, learning and behavior, pain perception,
neuroprotection and nerve growth, or useful for modulating bone metabolism, bone

formation and bone development.

26. A pharmaceutical composition according to claim 12 useful for inhibiting
alcohol consumption, for reducing alcohol consumption, for treating alcoholism, or for

treating alcohol abuse.

27. A pharmaceutical composition according to claim 26 useful for inhibiting alcohol
consumption, for reducing alcohol consumption, for treating alcoholism, or for treating
alcohol abuse, wherein said compound of said pharmaceutical composition is a selective
melanocortin 4 receptor agonist.

28. A pharmaceutical composition according to claim 27 useful for inhibiting alcohol
consumption wherein said compound of said pharmaceutical composition is a selective
melanocortin 4 receptor agonist exhibiting a functional activity characterized by an
ECs at least 15- fold more selective for the human melanocortin 4 receptor than for the
human melanocortin 1 receptor, the human melanocortin 3 receptor and the human

melanocortin 5 receptor.

29. A pharmaceutical composition according to claim 28 useful for inhibiting alcohol
consumption wherein said compound of said pharmaceutical composition is a selective
melanocortin 4 receptor agonist exhibiting a function activity characterized by an ECsq
at least 17-fold more selective for the human melanocortin 4 receptor than for the human
melanocortin 3 receptor, or wherein said compound of said pharmaceutical composition
is a selective melanocortin 4 receptor agonist exhibiting a function activity characterized
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<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC FEATURE <222>(7)..(7)
<223> Xaa = 4-aminobutyric acid (Gaba) <220> <221> MOD_RES <222> (8)..(8)
<223> AM DATI ON <400> 11 Xaa Asp His Xaa Arg Trp Xaa Lys 15 <210> 12 <211>
8 <212> PRT <213> Artificial Sequence <223> Ml anocortin receptor |igand

<220> <2214;?a Eﬁ%lé%% ﬁ?@%?o@éleleétﬂv)e 16?%%%1%&& me%fﬁﬂﬁm Rlaexept ﬁ}aﬁ (Cha)
nodi fi ed ut a 2 <221> 23> Cyc

<220> <2 f£ %@0@2 Lyegitor, Cf W Izez%gal gnaesyiical

M SC FEAT@REJosﬁiz)ZmG 7)selecttye meRBocottia 4redephor apobist yxhibitiagiadfugGabmdctivag0>
<221> MOQRERterized by an ECs at least 200-fold more selective for the human melanocortin 4

receptor than for the human melanocortin 5 receptor, or wherein said compound of said
pharmaceutical composition is a selective melanocortin 4 receptor agonist exhibiting a
function activity characterized by an ECsy at least 3000-fold more selective for the
human melanocortin 4 receptor than for the human melanocortin 5 receptor.

30. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 11, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or diluent, wherein the
composition is useful for treating diabetes, diabetalogical related conditions or
complications of diabetes including retinopathy.

31. A pharmaceutical composition according to claim 30, wherein diabetes is
treated.
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_ <222>(8)..(8) <223> AM DATI ON <400> 12 Xaa Asp His Xaa Arg Trp Xaa Lys 15
<210> 13 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |igand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = beta-cycl ohexyl Ala (Cha), hono-cycl ohexyl Ala (hCha), Leu, honp-Leu
(hLeu) or Phe, all nodified with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8)
<223> Cyclic <220> <221> M SerhbitWRE s5282>(4) . . (4) <223> Xaa = D Phe <220>
<221> M SC _FEATURE <222>(6)..(6) <223> Xaa = D-Trp <220> <221> MDD RES _
<222>( 8¥x11(>8) ex223AsurV DATIRGNREEDO> 13 Xaa Asp His Xaa Arg Xaa Ala Lys 15

<210> 14 <211> 8 <212> PRT <213> Artificial Sequence <220>
<120> MELANOCORTIN RECEPTOR LIGANDS

<130> 146P2/PCT2

<140> PCT/US2006/26586
<141> 2006-07-10

<150> US 60/748850
<151> 2005-12-09

<150> US 60/697779
<151> 2005-07-08

<160> 61

<170> PatentIn version 3.3

<210> 1
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222>  (1).. (1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222>  (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (T7)..(7)

<223> Xaa = beta-Ala or l-amino-l-cyclohexanecarboxylic acid (A6c)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 1
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 2



<223> Mel anocortin receptor |igand <220> <221> M SC FEATURE _ <222>(1)..(1)
<223> Xaa = N e nodified with acyl (Ac) <220> <221> DOMVAI N <222>(2)..(8)
<223> Cyclic <220> <221> M SC _FEATURE <222>(4)..(4) <223> Xaa = D Phe
<220> <221> M SC _FEATURE <222>(6)..(6) <223> Xaa = D Trp <220> <221>

M SC FEATURE <222>(7)..(7) <223> Xaa = D-Ala, beta-Ala, 4-am nobutyric acid
(Gaba) , <or1am siohept anoi ¢ acid (Aha) or 5-am nopentanoic acid (Apn) <220>
<221> MD2RESPRIZ222>(8)..(8) <223> AM DATI ON <400> 14 Xaa Asp His Xaa Arg
Xaa Xaa<iiyps 15rtiZigbal]Beaehts 8 <212> PRT <213> Artificial Sequence <220>

.<223> hmgﬁwocortin receptor I|igand <220>
< >
<223> Melanocortin receptor ligand
<220>
<221> MISC FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (7)y..{(T)

<223> ¥Xaa = 6-aminohexanoic acid (Ahx) or 5-aminopentanoic acid (Apn)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 2

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 3

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe



<221> M SC_FEATURE <222> (1)..(1) <223> Xaa = N e nodified with acyl
(Ac) <220> <221> DOVAI N <222> (2)..(8) <223> Cyclic <220>

<220>

<221> MISC FEATURE

<222> (71)..(7)

<223> Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 3

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
1 5

<210> 4

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> {4)..(4)
<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = 5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES
<222>  (8)..(8)
<223> AMIDATION

<400> 4

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 5

<211> 8



<221> M SC_FEATURE  <222> (4)..(4) <223> Xaa = D-Phe  <220>
<221> M SC FEATURE  <222> (6)..(6) <223> Xaa = D-Trp  <220>

<212> PRT
<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = l-amino-l-cyclohexanecarboxylic acid (A6c) modified with
acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 5

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..{(1)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal), beta-cyclohexylAla (Cha)
or Nle, all modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC_FEATURE
<222>  (4)..(4)
<223> Xaa = D-Phe



<221> M SC_FEATURE <222> (7)..(7) <223> Xaa = 5-am nopentanoic acid

(Apn), 4-am nobutyric acid <220> 6-am nohexanoi c aci d (Ahx),
MOD RES _ <222> (8)..(8) <223> AM DATI ON

D-Al a <221>
Cys Hi s Xaa

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Arg Xaa Xaa Cys 15 <210> 16

MISC FEATURE
(7) .. (7)
Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

6

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

5

7

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)y..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2}..(8)
Cyclic

MISC FEATURE

(3)..(3)

Xaa = D-Ala, beta-Ala, 4-aminobutyric acid
alpha-aminoiscbutyric acid (Aib) or Gly

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION

7

Xaa Cys Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

5

8

8

PRT

Artificial Sequence

(Gaba),

bet a- Al a,

<400> 15 Xaa



<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor ligand <220> <221> M SC _FEATURE <222>(1)..(1) <223> Xaa = N e
nodi fied with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220>
<221> M SC FEATURE <222>(3)..(3) <223> Xaa = D-Ala <220> <221>

M SC FEATURE <222>(5)..(5) <223> Xaa = D-beta-(2-naphthyl)A a (D 2-Nal)
<220> <2233 M SC_ FEATURE <222>(7)..(7) <223> Xaa = Trp,

bet a- ( 2«na@phtiy k)Mt (R-MNakptar 1beirai(1 napht hyl ) Ala (1-Nal) <220> <221>
MOD_RES <222> (8)..(8) <223> AM DATI ON <400> 16 Xaa Cys Xaa Hi s Xaa Arg Xaa
Cys 15 <22106> 17 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anoc®?alPn mé;&ﬁ) FRE| gand <220> <221> M SC _FEATURE <222>(1)..(1) <223>

— 2 1
Xaa = N&Zfodifred with n-bytanoyl ., .,

<220> -

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
222> (2)..(2)
<223> Xaa = D-Cys

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
alpha-aminoisobutyric acid (Aib) or Gly

<220>

<221> MISC_FEATURE
<222> (5)..{(5)
<223> Xaa = D-Phe

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 8
Xaa Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 9

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..{(L1)

<223> ¥Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (3)..(3)



<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(3)..(3) <223> Xaa = D-Ala <220> <221> M SC _FEATURE <222>(5)..(5)
<223> Xaa = D-Phe <220> <221> M SC _FEATURE <222>(7)..(7) <223> Xaa =

bet a- (2-naphthyl)Ala (2-Nal) or Trp <220> <221> MOD_RES <222> (8)..(8)
<223> AM DATI ON <400> 17 Xaa Cys Xaa H s Xaa Arg Xaa Cys 15 <210> 18 <211>
8 <212>.PRT <2k3= nahkf iwdtalaSequentieos22tt c<22i3> (Mdaaanocorti n recept or

| i gand <220> =2Bi>aVh8Cs FHEATURE a<2@223(b) .o E}y<223> Xaa = N e nodified with
acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>

M SC_FEARRURE <222>(3)..(3) <223> Xaa = D-Ala <220>
<221> MISC_FEATURE
<222> (5)..(5)}
<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 9

Xaa Cys Xaa His Xaa Arg Trp Xaa
1 5

<210> 10

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)y..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa = D-Cys

<220>

<221> MISC FEATURE

<222> (3)..(3)

<223> Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba)
or alpha-aminoiscobutyric acid (Aib)

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (8)..(8)



<221> M SC_FEATURE <222>(5)..(5) <223> Xaa = D-Phe <220> <221> M SC FEATURE
<222>(7)..(7) <223> Xaa = bet a- (2-naphthyl)Ala (2-Nal),

bet a- (1- napht hyl)Ala (1-Nal) or 3-benzothienyl Ala (Hal) <220> <221> MOD_RES
<222> (8)..(8) <223> AM DATI ON <400> 18 Xaa Cys Xaa Hi s Xaa Arg Xaa Cys 15
<210> 19 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocarasn xaacepb-aysl i gand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = Nle nodified with acyl (Ac) <220> <221> DOMAI N <222>(2). (8) <223>
Cyclic <220> <221> M SC FEATURE _ <222>(4)..(4) <223> Xaa = D- Phe <220>
<221> MBE> PEORTRFE <222>(7)..(7) <223> Xaa = D-Ala <220> <221> MOD_RES
<§22>(8 222@8)m1%g§ ) AM DATI ON <400> 19 Xaa Asp H's Xaa Arg Trp Xaa Lys 15
<210> 2

<400> 10

Xaa Xaa Xaa His Xaa Arg Trp Xaa
1 5

<210> 11

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = octahydroindole-2-carboxylic acid (Oic), cyclohexylGly (Chg),
homo-cyclohexylAla (hCha), D-betacyclohexylAla (D-Cha), nipecotic
acid (Nip), homo-Pro (hPro), homo-Leu (hLeu), Phe, D-Fhe,
D-cyclohexylGly (D-Chg),homo-Phe (hPhe), beta-homoMet (beta-hMet)
or 4-aminobutyric acid (Gaba), all modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD _RES
<222> (8)..(8)
<223> AMIDATION

<400> 11

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 12

<211> 8

<212> PRT

<213> Artificial Sequence

<220>



<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor |igand <220> <221> M SC_FEATURE <222>(1)..(1) <223> Xaa = N e

nodi fied with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220>
<221> M SC _FEATURE <222>(3)..(3) <223> Xaa = D-Ala <220> <221> M SC
_FEATURE <222>(5)..(5) <223> Xaa = D beta-2-naphthyl Ala (D-2-Nal) <220>
<221> MEG>FEATWRE:c222 >(clbept{d 1ig22B8> Xaa = 3-benzothienyl Ala (Bal) <220>
<221> MOD RES _ <222>(8)..(8) <223> AM DATI ON <400> 20 Xaa Cys Xaa H s Xaa
Arg Xaa<®ps 15 <210> 21 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> M}AAodHSELREATE&Ept or | i gand <220> <221> M SC FEATURE <222>(1)..(1)

22 R . . .
<223> X NG miHified with aGy! §A9) nsR3924 SARE DMLY,

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D~Phe

<220>

<221> MISC_FEATURE

<222> (7)y..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 12

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 13

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = beta-cyclohexylAla (Cha), homo-cyclohexylAla (hCha), Leu,
homo-Leu (hLeu) or Phe, all modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (6)..(6)

<223> Xaa = D-Trp



<222>(2)..(8) <223> Cyclic <220> <221> M SC _FEATURE <222>(2)..(2) <223>
Xaa = pen|C|IIan1ne (Pen) <220> <221> M SC_FEATURE <222>(3). (3) <223> Xaa
= D Ala <220> <221> M SC _FEATURE <222>(5)..(5) <223> Xaa = D Phe <220>
<221> MOD RES _ <222>(8)..(8) <223> AM DATI ON <400> 21 Xaa Xaa Xaa H s Xaa
Arg Trp Cys 15 <210> 22 <211> 8 <212> PRT <213> Artificial Sequence <223>
Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>(1)..(1) <223>
Xaa = Nizzopodified with acyl (Ac) <220> <221> DOVAI N <222>(2). (8) <223>
Cycllc-<229>bK®2m§3NISC FEATURE <222>(2)..(2) <223> Xaa = Cys or

peni ci 14224 ne(8)Pefd) <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa =

D- Al a <235 AMIDATION

<400> 13

Xaa Asp His Xaa Arg Xaa Ala Lys
1 5

<210> 14

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..1(8)
<223> Cyclic

<220>
<221> MISC FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa = D-Trp

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
7-aminoheptanoic acid (Aha) or 5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 14

Xaa Asp His Xaa Arg Xaa Xaa Lys
1 5

<210> 15

<211> 8

<212> PRT

<213> Artificial Seguence



<221> M SC_FEATURE <222>(5)..(5) <223> Xaa = D Phe <220> <221> M SC_FEATURE
<222>(8)..(8) <223> Xaa = penicillamne (Pen) <220> <221> MOD_RES <222>
(8)..(8) <223> AM DATI ON <400> 22 Xaa Xaa Xaa H s Xaa Arg Trp Xaa 15 <210>
23 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> Ml anocortin
receptor |igand <220> <221> M SC_FEATURE <222>(1)..(1) <223> Xaa = D- Phe
<220> <22bx DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)22364)M12R350¥an =BpRhe 14220> <221> M SC FEATURE <222>(5)..(5)
<223> Xaa = honp-Arg (hArg) <220> <221> M SC FEATURE <222>(7)..(7) <223>

Xaa = b&28>Al a <220> <221> M SC FEATURE
<221> MISC_FEATURE -
<222> (1)y..(1)
<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (6)..(6)

<223> Xaa = D-Trp

<220>

<221> MISC FEATURE

<222> A{T7)..{(7)

<223> Xaa = 5-aminopentanoic acid (Apn), 4-aminobutyric acid (Gaba},
6-aminohexanoic acid (Ahx), beta-Ala, D-Ala

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 15

Xaa Cys His Xaa Arg Xaa Xaa Cys
1 5

<210> 16

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC FEATURE
<222> (1)..(1)

223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_ FEATURE
<222> (3)..(3)



<222>(8)..(8) <223> Xaa = D Cys <220> <221> MDD RES <222> (9)..(9) <223>
AM DATI ON <400> 23 Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr 1 <210> 24 <211> 9
<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand <220> <221> M SC FEATURE <222>(1)..(1) <223> Xaa = D Phe <220> <221>
DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>(4)..(4)
<223> Xam+ D(a(aEt=) Jy1a<220> <221> M SC FEATURE <222>(5)..(5) <223> Xaa =
Arg or honmp-Arg (hArg) <220> <221> M SC FEATURE <222>( 7) .(7) <223> Xaa =
bet a- Al ®220220> <221> M SC FEATURE <222>(8)..(8) <223> Xaa = D Cys <220>
<221> valREWEEZE’&Am)E (9) <223> AM DATI ON <400> 24 Xaa Cys Hi s Xaa Xaa

Trp Xaa<3%a ThY
<223> Xaa = D beta- (2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC FEATURE

<222>  (7)..(7)

<223> Xaa = Trp, beta=-(2-naphthyl)Ala (2-Nal) or beta-(l-naphthyl)Ala
{1~Nal)

<220>

<221> MOD _RES

<222> (8)..(8)

<223> AMIDATION

<400> 16

Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 17

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

<223> ¥aa = Nle modified with n-butanoyl

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D~Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = beta-{(2-naphthyl)Ala (2-Nal) or Trp

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION



<210> 25 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |igand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = D-Phe <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>

M SC FEATURE <222>(4)..(4) <223> Xaa = D-the <220> <221> M SC _FEATURE
<222>(6)..(6) <223> Xaa = 4,4'-bi phenyl Ala (Bi p) <220> <221> M SC _FEATURE
<222>(7)..(7) <223> Xaa = beta-Ala <220> <221> M SC FEATURE <222>(8)..(8)
<223> Xae0> DrTCys <220> <221> MOD RES <222> (9)..(9) <223> AM DATION <400>
25 Xaa s Chb skaaBiAXga Xa@ Xaa Kaa Thr 15 <210> 26 <211> 9 <212> PRT <213>
Artifictal Sequence <€220> <223> Mel anocortin receptor |igand

<210> 18
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC FEATURE
222> (1).. (1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..(H)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

222> (7)..(7)

<223> Xaa = beta-(2-naphthyl)Ala (2-Nal), beta-(l-naphthyl)Ala (l-Nal)
or 3-benzothienylAla (Bal)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 18

Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 19

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_ FEATURE



<220> <221> M SC FEATURE <222>(1)..(1) <223> Xaa = D Phe <220> <221> DOVAI N
<222>(2)..(8) <223> Cyclic <220> <221> M SC _FEATURE . <222>(4)..(4) <223>
Xaa = D-Phe or D (Et) Tyr <220> <221> M SC FEATURE <222>(5)..(5) <223> Xaa =
hono- Arg (hArg) <220> <221> M SC FEATURE <222>(6)..(6) <223> Xaa =

4, 4" - bi phenyl Al a (Bi p) <220> <221> M SC_FEATURE <222>(7)..(7) <223> Xaa =
bet a- Al a2%22071)<221> M SC FEATURE <222>(8)..(8) <223> Xaa = D Cys <220>
<221> MR REX =222l 9pdi{i®p «223=2cAM (BATI ON <400> 26 Xaa Cys Hi s Xaa Xaa
Xaa Xaa Xaa Thr 15 <210> 27 <211> 8 <212> PRT <213> Artificial Sequence

<220> <2229> Mel anocortin receptor |igand <220>
<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = D-Ala

<220>
<221> MOD _RES
<222> (8)..(8)

<223> AMIDATION

<400> 19

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 20

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa = D-beta-2-naphthylAla (D-2-Nal)

<220>
<221> MISC_FEATURE
<222> (1)..(7)

<223> Xaa = 3-benzothienylAla (Bal)



<221> M SC FEATURE <222>(1)..(1) <223> Xaa = N e <220> <221> DOVAI N
<222>(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>(4)..(4) <223> Xaa
= D Phe <220> <221> M SC FEATURE <222>(7)..(7) <223> Xaa = 5-am nopent anoi c
acid (Apn) <220> <221> MOD RES <222> (8)..(8) <223> AM DATI ON <400> 27 Xaa
Cys H's Xaa Arg Trp Xaa Cys 15 <210> 28 <211> 8 <212> PRT <213> Artifici al
Sequence <220> <223> Mel anocortin receptor |igand <220> <221> M SC FEATURE
<222>(1)22061) <223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAIN
<222>(2322168)MG2RB> Cyclic <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa

= D Al a<22222088)<228)> M SC FEATURE
<223> AMIDATION

<400> 20
Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 21

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE

222> (2)..(2)

<223> Xaa = penicillamine (Pen)

<220>

<221> MISC FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 21
Xaa Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 22

<211> 8

<212> PRT

<213> Artificial Sequence

<220>



_ <222>(5)..(5) <223> Xaa = D-Phe <220> <221> M SC_FEATURE <222>(7)..(7)
<223> Xaa = Trp or 3-benzothienyl Ala (Bal) <220> <221> MOD RES
<222>(8)..(8) <223> AM DATI ON <400> 28 Xaa Asp Xaa H s Xaa Arg Xaa Lys 15
<210> 29 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = Ng380didibeskancih mepbtdAQ)gsr20> <221> DOVAI N <222>(2)..(8) <223>
Cyclic <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa = 0-Al a <220> <221>
M SC_FEABURE <222>(5)..(5) <223> Xaa = D Phe <220> <221> M SC_FEATURE
<222>(8¥Ql€8ﬂﬂﬁzzgﬁﬂﬂaﬁ peni cillam ne (Pen) or Cys <220> <221> MOD_RES
<222> (§;£>(§%§<22@> C-terninus is the free acid <400> 29 Xaa Cys Xaa His

Xaa Arg° MEec3g 150 wIp13°g
<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = Cys or penicillamine (Pen)

<220>

<221> MISC FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..{(5)
<223> Xaa = D-Phe

<220>

<221> MISC _FEATURE

<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 22
Xaa Xaa Xaa His Xaa Arg Trp Xaa
1 5

'<210> 23

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE
<222> (1)..(1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic



<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand <220> <221> M SC FEATURE <222>(1)..(1) <223> Xaa = Ne nodified with
acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>

M SC FEATURE <222>(3)..(3) <223> Xaa = D al pha-am nobutyric acid (D Abu),
D-val, DIle, DLeu, Dtert-Leu (D-Tle) or D beta-cycl ohexyl Ala (D Cha)
<220> <22d» M SC _FEATURE <222>(5)..(5) <223> Xaa = D Phe <220> <221> MXD
RES  <222>( 8y1so 83ARER3> AM DATI ON <400> 30 Xaa Cys Xaa His Xaa Arg Trp
Cys 15 <206> B4 .<241> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anoc®#33>n ¥acepboihe i gand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = N e quified with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223>

CyClI ¢ <221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = homo-Arg (hArg)

<220>

<221> MISC_FEATURE
<222> (1)..(7)

<223> Xaa = beta-Ala

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>
<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 23
Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr
1 5

<210> 24

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222>  (1)..(1)

<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222>  (4)..(4)

<223> Xaa = D-(Et)Tyr

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa = Arg or homo-Arg (hArg)

<220>
<221> MISC FEATURE



<220> <221> M SC_FEATURE <222>(2)..(2) <223> Xaa = penicillam ne (Pen)
<220> <221> M SC FEATURE <222>(4)..(4) <223> Xaa = D Phe <220> <221>

M SC FEATURE <222>(7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220>
<221> MOD_RES <222> (8)..(8) <223> AM DATI ON <400> 31 Xaa Xaa H s Xaa Arg
Trp Xaa Cys 15 <210> 32 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Mebamocont.i.n7yeceptor |igand <220> <221> M SC_FEATURE <222>(1)..(1)
<223> Xazm3> Nkan modétfa-edawi th acyl (Ac) <220> <221> DOVAI N <222>(2). (8)
<223> Cyclic <220> <221> M SC FEATURE <222>(2)..(2) <223> Xaa = Cys or
peni ci | k&4 ne éPe %@<220> <221> M SC_FEATURE <222>(4) . (4) <223> Xaa =

D- Phe <2%%)1 BEBEFEATURE

<223> Xaa = D Cys

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 24
Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr
1 5

<210> 25

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> {1)..(1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

222> (6)..(6)

<223> Xaa = 4,4'-biphenylAla (Bip)

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = beta-Ala

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>
<221> MOD RES
<222> (9)..(9)

<223> AMIDATION



<222>(7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220> <221>

M SC FEATURE <222>(8)..(8) <223> Xaa - penicillamne (Pen) <220> <221> MDD
RES  <222>(8)..(8) <223> AM DATI ON <400> 32 Xaa Xaa His Xaa Arg Trp Xaa
Xaa 15 <210> 33 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>(1).. (1) <223>
Xaa = Leu, beta-cyclohexylAla (Cha), Ile, Phe, Val or beta-(2-naphthyl)Ala
(2- Nal )s4cabl r0dified with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223>
Cycl i ¢ xR20»s <E21323VP8C FRATUYRK222DX>(4) . . (4) <223> Xaa = D-Phe <220> <221>
M SC FEATURE <222>(7P..(7) <223> Xaa = 4-aminobutyric acid (Gaba) <220>
<221> MOD RES <222>(8)..(8) <223> AM DATI ON <400> 33 Xaa Cys His Xaa Arg

Trp Xaa<2%§ ]256 <210> 34

<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(L)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC FEATURE
L <222>  (4)y..(4)
<223> Xaa = D-Phe or D-(Et)Tyr

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa = homo-Arg (hArg)

<220>

<221> MISC FEATURE

<222> (6)..(6)

<223> Xaa = 4,4'-biphenylAla (Bip)

<220>
<221> MISC_FEATURE
<222> {7).. (1)

<223> Xaa = beta-Ala

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 26
Xaa Cys His Xaa Xaa Xaa Xaa Xaa Thr
1 5

<210> 27



<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor |igand <220> <221> M SC_FEATURE <222>(1)..(1) <223> Xaa = N e or
Phe <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC_FEATURE <222>(7)..(7)
<223> Xaa = 4-am nobutyric acid (Gaba) <220> <221> MOD RES _ <222>(8)..(8)
<223> AM1DATIEON <400> 34 Xaa Cys His Xaa Arg Trp Xaa Cys 15 <210> 35 <211>
8 <212>RBR¥ <x3> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand <220> A22f:ciMISEEEATYURE <222>(1)..(1) <223> Xaa = N e nodified with

acyl Ac) <220> <221> DOVAIN < ..
vl (Ac), < 222>(2) .. (8)

<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(1)
<223> Xaa = Nle

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (T7)..(7)

<223> Xaa = 5-aminopentanocic acid (Apn)

<220>
<221> MOD_RES
<222> (8)..(8)

<223> AMIDATION

<400> 27

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 28

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala



<223> Cyclic <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa =
beta-(3-pyridiyl)Ala (3-Pal) <220> <221> M SC FEATURE <222>(4)..(4) <223>
Xaa = D Phe <220> <221> M SC FEATURE <222>(7)..(7) <223> Xaa =

4-am nobutyric acid (Gaba) <220> <221> MOD_RES <222> (8)..(8) <223>

AM DATI ON <400> 35 Xaa Cys Xaa Xaa Arg Trp Xaa Cys 15 <210> 36 <211> 8
<212> PRbos213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand <220> w221eeAviiSC FEATURE <222>(1)..(1) <223> Xaa = Ne nodified with
acyl (A22%22(».<PR1> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>

M SC FEXPORE *@22>-Fhe. (3) <223> Xaa = D-Ala <220> <221> M SC _FEATURE
<222>(5£&bg5) <223> Xaa = D Phe <220> B

<221> MISC_FEATURE
<222> (7)..(7)
<223> Xaa = Trp or 3-benzothienylAla (Bal)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 28

Xaa Asp Xaa His Xaa Arg Xaa Lys
1 5

<210> 29

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (8)..(8)

<223> Xaa = penicillamine (Pen) or Cys

<220>

<221> MOD _RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 29
Xaa Cys Xaa His Xaa Arg Trp Xaa



<221> MOD_RES <222>(8)..(8) <223> Ctermnus is the free acid <400> 36 Xaa
Cys Xaa His Xaa Arg Trp Cys 15 <210> 37 <211> 8 <212> PRT <213> Artifici al
Sequence <220> <223> Mel anocortin receptor ligand <221> M SC_FEATURE
<222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac) <220> <221> DOVAI N
<222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE <222>(6)..(6) <223> Xaa
= D Trp; <220> <221> M SC FEATURE <222>(7)..(7) <223> Xaa = 4-am nobutyric
acid (Gaba) <220> <221> MOD RES <222> (8)..(8) <223> AM DATI ON <400> 37 Xaa
Cys H's Phe Arg Xaa Xaa Cys 15 <210> 38 <211> 8 <212> PRT <213> Artificial
Sequencg;f?Z%?><223> Mel anocortin receptor |igand <220> <221> M SC_FEATURE
>
<212> PRT
<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC _FEATURE

<222> (3)..(3)

<223> Xaa = D-alpha-aminobutyric acid (D-Abu), D-Val, D-Ile, D-Leu,
D-tert-Leu (D-Tle) or D-beta-cyclohexylAla (D-Cha)

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 30
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanccortin receptor ligand

<220>

<221> MISC _FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic



<222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac) <220> <221> DOVAI N
<222>(2)..(8) <223> Cyclic <220> <221> M SC _FEATURE <222>(4)..(4) <223>
Xaa = D-beta-(2-naphthyl)Ala (D 2-Nal) <220> <221> M SC _FEATURE
<222>(7)..(7) <223> Xaa = Ala or beta-Al a <220> <221> MOD_RES <222>(8)..(8)
<223> AM DATI ON <400> 38 Xaa Asp Hi s Xaa Arg Trp Xaa Lys 15 <210> 39 <211>
8 <212>.PRF <213> Artificial Sequence <220> <223> Ml anocortin receptor
| i gand <220> wi221pEAdu8E FEATURE <222>(1)..(1) <223> Xaa = N e nodified with
acyl (A€)22x22(> .<221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>
M SC_FEMIAIRE *222>fet)iciiigniag2@enXaa = D bet a- (2-naphthyl )Al a (D-2-Nal)
<220> <220>

<221> MISC_FEATURE

<222>  (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
222> (7)Y ..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 31
Xaa Xaa His Xaa Arg Trp Xaa Cys
1 5

<210> 32

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE

<222> (2)..(2)

<223> Xaa = Cys or penicillamine (Pen)

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC FEATURE

222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MISC_FEATURE



<221> M SC FEATURE <222>(7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) or
6- am nohexanoi ¢ acid (Ahx) <220> <221> MOD RES <222> (8)..(8) <223>
AM DATI ON <400> 39 Xaa Cys His Xaa Arg Trp Xaa Cys 15 <210> 40 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor
i gand <220> <221> M SC_FEATURE <222>(1)..(1) <223> Xaa = hono- Phe (hPhe)
or bet azgysl ohexyl®& a (Cha), both nodified with acyl (Ac) <221> DOVAIN
<222>(2)223>8) xa223per@ycl ianig22(ens221> M SC FEATURE <222>(4)..(4) <223> Xaa
= D-beta-(2-naphthyl)Ala (D-2-Nal) <220> <221> M SC FEATURE <222>(7)..(7)
<223> X&%2 4-am nobutyric acid (Gaba) <220> <221> MOD_RES <222> (8)..(8)
<223> AMPDATIEN_BEH0> 40 Xaa Asp His Xaa Arg Trp Xaa Lys 15 <210> 41 <211>
?_<21§>2 T ﬁgg%ié%&$ificial Sequence <220> <223> Mel anocortin receptor
i gan

<400> 32

Xaa Xaa His Xaa Arg Trp Xaa Xaa

1 5

<210> 33

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..{(1)

<223> Xaa = Leu, beta-cyclohexylAla (Cha), Ile, Phe, Val or
beta~- (2-naphthyl)Ala (2-Nal), all modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222>  (4)..(4)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> A7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 33
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 34

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand



<220> <221> M SC_FEATURE <222>(1)..(1) <223> Xaa = Nle nodified wth acyl
(Ac) <220> <221> DOMAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC_FEATURE <222>(7)..(7)
<223> Xaa = beta-Al a or 5-am nopentanoic acid (Apn) <220> <221> MOD_RES
<222>(8)..(8) <223> C-ternminus is the free acid <400> 41 Xaa Asp Hi s Xaa
Arg Trp.%aa Lys 15 <210> 42 <211> 8 <212> PRT <213> Artificial Sequence
<220> <2233 Makanexaukin receptor |igand <220> <221> M SC_FEATURE
<222>(1922261)(1¥2283 Xaa = N e nodified with acyl (Ac) <220> <221> DOVAI N
<222>(2)223¢8)xaa2238 eCyelhe <220> <221> M SC_FEATURE <222>(4)..(4)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 34
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 35

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC FEATURE
<222> (3)..(3)

<223> Xaa = Dbeta-(3-pyridiyl)Ala (3-Pal)

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> Xaa = D-Phe

<220>
<221> MISC FEATURE



<223> Xaa = D-Phe <220> <221> M SC_FEATURE <222>(7)..(7) <223> Xaa =

6- am nohexanoi ¢ acid (Ahx) or 5-am nopentanoic acid (Apn) <220> <221> MDD
RES  <222>(8)..(8) <223> Ctermnus is the free acid <400> 42 Xaa Cys Hi s
Xaa Arg Trp Xaa Cys 15 <210> 43 <211> 9 <212> PRT <213> Artificial Sequence
<220> <223> Mel anocortin receptor |igand <220> <221> M SC_FEATURE
<222>(1)22061) (52287 Xaa = D-Phe <220> <221> DOVAI N <222>(2)..(9) <223>
Cyclic z220> xa21> MabSfoddtATURBcig2@2pN) . . (4) <223> Xaa = D Phe <220>
<221> M SC_FEATURE <222>(7)..(7) <223> Xaa = Ala, beta-Ala or

4-am notaoyri c acid (Gaba) <220> <221> M SC FEATURE <222>(8)..(8) <223> Xaa

= D Oys<22220:022B8S MOD RES _ <222>(9)..(9)
<222> (8)..(8) -
<223> AMIDATION

<400> 35

Xaa Cys Xaa Xaa Arg Trp Xaa Cys
1 5

<210> 36

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(L1)

<223> ¥Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222> {(3)..(3)
<223> Xaa = D-Ala

<220>
<221> MISC_FEATURE
222> (5)..(5)

<223> Xaa = D-Phe

<220>
<221> MOD RES
<222> (8)..(8)

<223> C-terminus is the free acid

<400> 36

Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 37

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>



<223> C-termnus is the free acid <400> 43 Xaa Cys His Xaa Arg Trp Xaa Xaa
Thr 15 <210> 44 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>(1)..(1) <223>
Xaa = beta-cycl ohexyl Ala (Cha), N e, cyclohexyldy (Chg),
D bet acycl ohexyl Al a (D-Cha), hono-cycl ohexyl Ala (hCha),
D cycl ohexyl GscDrgigreor hono- Phe (hPhe), all nodified with acyl (Ac) <220>
<221> DAMABLN g222%(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>( 4<)22.3é4)Xa<a223N>leXatadﬁlePh€h<QQﬂ> (B@P1> M SC_FEATURE <222>(7)..(7)
<223> Xaa = 4-am nobutyric acid (Gaba) <220> <221> MOD_RES <222> (8) .(8)
<223> CG3%¥Pminus is the free acid <400> 44 Xaa Asp His Xaa Arg Trp Xaa Lys
15 <210%42 5 % <212> PRT <213> Artificial Sequence <220> <223>
Mel anoc j <5—§ or ligand <220> <221> M SC_FEATURE <222>(1)..(1) <223>
Xaa = N'e nD with acyl (Ac) <220>

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa = D-Trp

<220>

<221> MISC_FEATURE

<222> (71)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 37

Xaa Cys His Phe Arg Xaa Xaa Cys
1 5

<210> 38

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> ¥Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC FEATURE
<222> (4)..(4)

<223> Xaa = D-beta-{(2-naphthyl)Ala (D-2-Nal)

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = Ala or beta-Ala

<220>
<221> MOD_RES
<222> (8)..(8)



<221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC FEATURE <222>(6)..(6)
<223> Xaa = D-Trp <220> <221> M SC_FEATURE <222>(7)..(7) <223> Xaa =
4-am nobutyric acid (Gaba), 6-am nohexanoic acid (Ahx), beta-Ala or DAl a
<220> <221> MOD RES <222>(8)..(8) <223> C-termnus is the free acid <400>
45 Xaa.gM§>Hh§H5§ﬁmﬁrg Xaa Xaa Cys 15 <210> 46 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Ml anocortin receptor |igand <220> <221>
M SC FEADORE 36222>(1)..(1l) <223> Xaa = Nle nodified with acyl (Ac) <220>
<221> DQWARN H23234Dprg (Bp X223¥sCyclic <220> <221> M SC_FEATURE
<222>(3)..(3) <223> Xaa = DAl a B

<210> 39
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)y..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC_FEATURE

<222> (7Yy..(7)

<223> Xaa = 4-aminobutyric acid (Gaba) or 6—aminochexanoic acid (Ahx)

<220>
<221> MOD_RES
<222> (8)..(8)

<223> AMIDATION

<400> 39

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 40

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(L)

<223> Xaa = homo-Phe (hPhe) or beta-cyclohexylAla (Cha), both modified
with acyl (Ac)

<220>



<220> <221> M SC_FEATURE <222>(5)..(5) <223> Xaa = D beta-(2-naphthyl)Al a
(D-2-Nal) <220> <221> M SC FEATURE <222>(7)..(7) <223> Xaa = Trp,

bet a- (2-naphthyl )Ala (2-Nal), beta-(1-naphthyl)Al a (1-Nal) or

3- benzot hi enyl al ani ne (Bal) <220> <221> MOD_RES <222>(8)..(8) <223>
C-termnus is the free acid <400> 46 Xaa Cys Xaa Hi s Xaa Arg Xaa Cys 15
<210> 47,521150M315212> PRT <213> Artificial Sequence <220> <223>

Mel anocardoi-n racepd)or |igand <220> <221> M SC FEATURE <222>(1)..(1) <223>
Xaa = Nem3ypdivdied with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223>
Cyclic <220> <221> M SC_FEATURE <222>(2)..(2) <223> Xaa = penicillam ne
(Pen) <2203 <221> M SC FEATURE <222>(3)..(3) <223> Xaa = DAla <220> <221>
M sc_FEzgglggE Pﬁf;ﬁzﬁ?&")‘)@( 5)

<223> ¥Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal)

<220>
<221> MISC_FEATURE
<222> A{T7)y..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 40

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 41

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7)..(7)

<223> Xaa = beta-Ala or 5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 41
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5



<223> Xaa = D-Phe <220> <221> MOD _RES <222>(8)..(8) <223> C-termnus is the
free acid <400> 47 Xaa Xaa Xaa H's Xaa Arg Trp Cys 15 <210> 48 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor
ligand <220> <221> M SC_FEATURE <222>(1)..(1) ' <223> Xaa = Nl e nodified
with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221>

M SC_FEATURE <222>(4)..(4) <223> Xaa = D Phe <220> <221> M SC _FEATURE
<222>(7)..(7) <223> Xaa = 4-ami nobutyric acid (Gaba) <220> <221> M SC
FEATURE21222>(28) . . (8) <223> Xaa - penicillam ne (Pen) <220> <221> MOD_RES
<222>(8)211¢8)8 <223> C-terminus is the free acid <400> 48 Xaa Cys H s Xaa
Arg Tr pi%%é a3

> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> ¥aa = 6-aminohexanocic acid (Ahx) or 5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 42

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 43

<211> ¢

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(9)
<223> Cyclic

<220>
<221> MISC_FEATURE



15 <210> 49 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand <220> <221> MOD_RES <222>(1)..(1) <223>
nodi fied with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220>
<221> M SC _FEATURE <222>(3)..(3) <223> Xaa = D Al a <220> <221>
M SC FEATURE <222>(5)..(5) <223> Xaa = D-beta-(2-naphthyl)A a (D 2-Nal)
<220> <223z M@ _RES <222> (8)..(8) <223> AM DATI ON <400> 49 Arg Cys Xaa H's
Xaa Argeobp Qs 15H-98340> 50 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Mel anocortin receptor |igand <220> <221> M SC_FEATURE
<222>(19220¢1) <223> Xaa = Arg or D-Arg, both nodified with acyl (Ac) <220>
<221> DQVAPN MB22BRATPRE ( 8)

<222> (7)..(7)

<223> Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

<220>
<221> MISC“FEATURE
<222> (8)..(8)

<223> Xaa = D-Cys

<220>
<221> MOD RES
<222> (9)..(9)

<223> C-terminus is the free acid

<400> 43

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
1 5

<210> 44

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = beta-cyclohexylAla (Cha), Nle, cyclohexylGly (Chg), D-beta-
cyclohexylAla (D-Cha), homo-cyclohexylAla (hCha),
D-cyclohexylGly (D-Chg) or homo-Phe (hPhe), all modified with

acyl (Ac)
<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC _FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> A{7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid



<223> Cyclic <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa = DA a
<220> <221> M SC_FEATURE <222>(5)..(5) <223> Xaa = D Phe <220> <221>

MOD RES <222>(8)..(8) <223> AM DATI ON <400> 50 Xaa Cys Xaa His Xaa Arg Trp
Cys 15 <210> 51 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC _FEATURE <222>(1)..(1) <223>
Xaa = DAy o4 Arg, both nodified wwth acyl (Ac) <220> <221> DOVAI N

<222>( Naa £8) m228= Byglimp x220¥ys<221> M SC FEATURE <222>(3)..(3) <223> Xaa
= DAl a1 <220> <221> M SC_FEATURE <222>(5)..(5) <223> Xaa = D Phe <220>
<221> M SC_FEATURE <222>(8)..(8)

<210> 45
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC_FEATURE
<222>  (4)..(4)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa = D-Trp

<220>
<221> MISC_FEATURE
222> (7)..(T)

<223> Xaa = 4-aminobutyric acid (Gaba), 6-aminohexanoic acid (Ahx),
beta-Ala or D-Ala

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 45

Xaa Cys His Xaa Arg Xaa Xaa Cys
1 5

<210> 46

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)



<223> Xaa = penicillam ne (Pen) <220> <221> MOD RES _ <222>(8)..(8) <223>
AM DATI ON <400> 51 Xaa Cys Xaa His Xaa Arg Trp Xaa 15 <210> 52 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand <220> <221> M SC FEATURE _ <222>(1)..(1) <223> Xaa = D-Arg or Arg,
both nodified with acyl (Ac) <220> <221> DOVAI N <222>(2)..(8) <223> Cyclic
<220> <2253 MSC- RRARMRE i€d225td eyl 4pc<223> Xaa = D- Phe <220> <221> M SC
_FEATURE <222>(7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220> <221>
M SC FEADURE <222>(8)..(8) <223> Xaa = penicillam ne (Pen) <220> <221>

MCD RES:%EZ%%IN(S) <223> AM DATI ON <400> 52 Xaa Cys His Xaa Arg Trp Xaa
Xaa <223> Cyclic

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa = D=-Ala

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa = D-beta- (2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC _FEATURE

<222> (7)..(7)

<223> Xaa = Trp, beta-(2-naphthyl)Ala (2-Nal), beta-(l-naphthyl)Ala
(1-Nal) or 3-benzothienylalanine (Bal)

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C(C-terminus is the free acid

<400> 46

Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 47

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = penicillamine (Pen)

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala



15 <210> 53 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>(1)..(1) <223>
Xaa = D-Arg or Arg, both nodified with acyl (Ac) <220> <221> DOVAI N
<222>(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>(4)..(4) <223> Xaa
= D Phe <220> <221> MOD_RES <222> (8)..(8) <223> AM DATI ON <400> 53 Xaa Asp
H s Xaa<Arg Trp Ala Lys 1 5 <210> 54 <211> 9 <212> PRT <213>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa = D-Phe

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 47

Xaa Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 48

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)
© <223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222>  (4)..(4)
<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> A7) ..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MISC_ FEATURE
<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>

<221> MOD RES

<222> (8)..(8)

<223> C-terminus is the free acid



Artificial

<221> M SC FEATURE

(Ac)

<220>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
1

<210>
<211>

<212>
<213>

<221> DOVAI N
48
Xaa Cys His Xaa Arg Trp Xaa Xaa

5

49

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MOD_RES

(L)y.. (1)

modified with acyl (Ac)

DOMAIN

(2)..(8)

Cyclic

MISC FEATURE

(3)..(3)

Xaa = D-Ala

MISC_ FEATURE

(5)..(5)

Xaa = D-beta-(2-naphthyl)Ala

MOD_RES

(8)..(8)

AMIDATION

49

Arg Cys Xaa His Xaa Arg Trp Cys

5

50

8

PRT

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<222> (1)..(1)

Sequence

Artificial Sequence

Melanocortin receptor ligand

MISC FEATURE

(1y..(1)

Xaa = Arg or D-Arg,
DOMAIN

(2)..(8)

Cyclic

<223> Mel anocortin receptor

<222> (2)..(9)

both modified with acyl

| i gand <220>
<223> Xaa = N e nodified with acyl
<223> Cyclic

(D=-2-=Nal)

(Ac)



<220>  <221> M SC_FEATURE
<221> M SC_FEATURE ~ <222> (5)..(5)
M SC_FEATURE

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(3)..(3)
Xaa = D-~Ala

MISC FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION

50

Xaa Cys Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<L222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
L222>
<223>

5

51

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)

<222> (3)..(3)

<223> Xaa =

Xaa = D-Arg or Arg, both modified with acyl

DOMAIN
(2)..(8)
Cyclic

MISC FEATURE
(3)..(3)
Xaa = D-Ala

MISC FEATURE
(5)..(5)
Xaa = D-Phe

MISC FEATURE
(8)..(8)
Xaa = penicillamine (Pen)

MOD_RES
(8)..(8)
AMIDATION

D- Phe

(Ac)

<223> Xaa = D-Al a

<220>

<220>
<221>



<222> (8)..(8) <223> Xaa = Gy,D Al a, beta-Ala, 5-am nopentanoic acid
(Apn) 4-am nobutyric acid (Gaba) <220> <221> MOD RES <222> (9)..(9)
<223> AM DATI ON <400> 54 Xaa Cys Xaa His Xaa Arg Trp Xaa Cys 15 <210> 55
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor |igand <220> <221> MOD RES _ <222>(1)..(1) <223> nodified with
acyl (Aeg)pos220> <221> DOVAI N

Xaa Cys Xaa His Xaa Arg Trp Xaa

1 5
<210> 52

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = D-Arg or Arg, both modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_ FEATURE

<222> (7)..(T)

<223> ¥Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MISC FEATURE

<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>
<221> MOD_RES
<222> (8)..(8)

<223> AMIDATION

<400> 52

Xaa Cys His Xaa Arg Trp Xaa Xaa
1 5

<210> 53

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222>  (1)..(1)

<223> Xaa = D-Arg or Arg, both modified with acyl (Ac)



<222>(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>(4)..(4) <223> Xaa
= D-Phe <220> <221> M SC _FEATURE <222>(6)..(6) <223> Xaa = Trp or

bet a- (2- napht hyl )al ani ne (2-Nal) <220> <221> MOD _RES <222>(8)..(8) <223>
AM DATI ON <400> 55 Cys Qu H's Xaa Arg Xaa Ala Cys 15 <210> 56 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gand 220> <221> MOD RES _ <222>(1)..(1) <223> nodified with acyl (Ac)
<220> <22%h> DEWRARN <222>(2)..(8) <223> Cyclic <220> <221> M SC FEATURE
<222>(2¥22262) (12238 Xaa = D- Al a <220> <221> M SC_FEATURE <222>(4)..(4)
<223> Xe@32 DPRHéc<220>

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>
<221> MOD_RES
<222> (8)..(8)

<223> AMIDATION

<400> 53

Xaa Asp His Xaa Arg Trp Ala Lys
1 5

<210> 54

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222>  (2)..(9)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222>  (3)..(3)
<223> Xaa = D-Ala

<220>
<221> MISC_FEATURE
<222> (5)..(5)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222>  (8)..(8)

<223> Xaa = Gly, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba) or
5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION



<221> M SC FEATURE <222>(6)..(6) <223> Xaa = Trp or beta-(2-naphthyl)Al a
(2-Nal) <220> <221> MOD_RES <222> (8)..(8) <223> AM DATI ON <400> 56 Cys Xaa
H s Xaa Arg Xaa Ala Cys 15 <210> 57 <211> 9 <212> PRT <213> Artificial
Sequence <220> <223> Mel anocortin receptor |igand <220> <221> M SC_FEATURE
<222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac) <220> <221> DOVAI N
<222>(2)40069)5223> Cyclic <220> <221> M SC FEATURE <222>(3)..(3) <223> Xaa
= D Al axs2203 22215 MaSQIEATMREa<222>(5) .. (5) <223> Xaa = D Phe <220>
<221> M SC_FEATURE <222>(8)..(8) <223> Xaa = Ala, beta-Ala or

4-am nobutyric acid (Gaba) <221> MOD _RES <222> (9)..(9) <223> AM DATI ON
<400> 57 Xaa &?s Xaa H's Xaa Arg Trp Xaa Cys 15 <210> 58 <211> 9 <212> PRT

<210>
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> (1)..(1)

<223> modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
222> (4)..(4)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa = Trp or beta-{(2-naphthyl)alanine (2-Nal)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 55
Cys Glu His Xaa Arg Xaa Ala Cys
1 5

<210> 56

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> (1)..(1)

<223> modified with acyl (Ac)

<220>

<221> DOMAIN
222> (2)..(8)
<223> Cyclic



<213> Artificial Sequence <220> <223> Mel anocortin receptor |igand <220>
<221> M SC _FEATURE <222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac)
<220> <221> DOVAI N <222>(2)..(9) <223> Cyclic <220> <221> M SC_FEATURE
<222>(3)..(3) <223> Xaa = D-Ala <220> <221> M SC _FEATURE <222>(5)..(5)
<223> Xaa = D Phe <220> <221> M SC_FEATURE <222>(7)..(7) <223> Xaa =
3-benzot hienyl Ala (Hal) <220> <221> MOD RES <222> (9)..(9) <223> AM DATI ON
<400> 58 ¥aa Asp Xaa His Xaa Arg Xaa Ala Lys 15 <210> 59 <211> 8 <212> PRT
<213> Ardoibi aimk Sequence <220> <223> Mel anocortin receptor |igand <220>
<221> MZBC>FERATURR)<222>(1).. (1) <223> Xaa = D-hono-cycl ohexyl Al a (D hCha)
nmodi f i eekawPt KKaacy|D-(RFAe) <220> <221> DOVAI N <222>(2)..(8)

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa = Trp or beta-(2-naphthyl)Ala (2-Nal)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 56
Cys Xaa His Xaa Arg Xaa Ala Cys
1 5

<210> 57

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(9)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222>  (3)..{(3)
<223> Xaa = D-Ala

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

<220>



<223> Cyclic <220> <221> M SC _FEATURE <222>(4)..(4) <223> Xaa = D-Phe <220>
<221> M SC FEATURE <222>(7)..(7) <223> Xaa = 4- aninobutyric acid (Gaba)
<220> <221> MDD _RES <222> (8) .(8) <223> AM DATI ON <400> 59 Xaa Asp Hi s Xaa
Arg Trp Xaa Lys 15 <210> 60 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Mel anocortin receptor |igand <220> <221> M SC_FEATURE
<222>(1),,1(1)ucH288s Xaa = beta-cycl ohexyl Al a (Cha) nmodi fied with n-butyryl
<220> <22}> DAYAI N)<222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(4)22364)nveEBRBoNXaa = D Phe <220> <221> M SC_FEATURE <222>(7)..(7)
<223> Xaa = 4-aminobutyric acid (Gaba) <220> <221> MOD RES <222>(8)..(8)

<223> AMODATIEON
Xaa Cys Xaa His Xaa Arg Trp Xaa Cys

1 5
<210> 58

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(9)

<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> ¥Xaa = D-Ala

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>
<221> MISC FEATURE
<222> (1)..(7)

<223> Xaa = 3-benzothienylAla (Bal)

<220>
<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 58
Xaa Asp Xaa His Xaa Arg Xaa Ala Lys
1 5

<210> 59

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand



<400> 60 Xaa Asp His Xaa Arg Trp Xaa Lys 15 <210> 61 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Ml anocortin receptor |igand <220>
<221> M SC_FEATURE <222>(1)..(1) <223> Xaa = N e nodified with acyl (Ac)
<220> <221> DOVAI N <222>(2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222>(3)..(3) <223> Xaa = DA u <220> <221> M SC_FEATURE <222>(5)..(5)
<223> Xap s D Phe <220> <221> MOD_RES <222> (8)..(8) <223> AM DATI ON <400>
61 Xaa Ly8-Xaasdi se¥macArg Trp Cys 15

<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(1)..(1)
Xaa = D~homo-cyclohexylAla (D-hCha) modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)
Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

59

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

60

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = beta-cyclohexylAla (Cha) modified with n-butyryl

DOMAIN
(2)..(8)
Cyclic

MISC_ FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)
Xaa = 4-aminobutyric acid (Gaba)

MOD_RES



222> (8)..(8)
<223> AMIDATION

<400> 60

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 61

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC_FEATURE
<222> {3)..(3)
<223> Xaa = D-Glu

<220>
<221> MISC FEATURE
<222> (5)..(5)

<223> Xaa = D-Phe

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 61
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5



