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invention is directed to peptides which are ligands of one or nore of the
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Melanocortin peptides have been shown to exhibit a wide variety of
physiological activities including the control of behavior and memory, affecting
neurotrophic and antipyretic properties, as well as affecting the modulation of the
immune system. Aside from their well known effects on adrenal cortical functions

25  (adrenocorticotropic hormone, ACTH) and on melanocytes (melanocyte stimulating
hormone, MSH), melanocortins have also been shown to control the cardiovascular
system, analgesia, thermoregulation and the release of other neurohumoral agents
including prolactin, luteinizing hormone and biogenic amines (De Wied, D. et al,,
Methods Achiev. Exp. Pathol. 15:167-199 (1991); De Wied, D. et al, Physiol. Rev.
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JM. et al., Science 210:1247-1249 (1980); Murphy, M. T. et al,, Science 221:192-193




mal i gnant nel anoma tunors. Five nelanocortin receptors (MC-R) have been
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a 297 amino acid transmembrane protein found in melanocytes and the

corticoadrenal tissue. MC2-R mediates the corticotrophic effect of ACTH. In

humans, MC3-R is a 360 AA protein found in brain tissue; in mice and rats MC3-R is

a 323 AA protein. MC4-R is a 332 amino acid transmembrane protein which is also

25  expressed in brain as well as placental and gut tissues. MC5-R is a 325 amino acid

transmembrane protein expressed in the adrenals, stomach, lung and spleen and

very low levels in the brain. MC5-R is also expressed in the three layers of adrenal
cortex, predominantly in the aldosterone-producing zona glomerulosa cells.

The five known melanocortin receptors differ, however, in their functions.

30  For example, MC1-R is a G-protein coupled receptor that regulates pigmentation in

response to a-MSH, a potent agonist of MC1-R. Agonism of the MCI-R receptor




t he design of novel therapeutics to treat disorders of body wei ght such as
obesity and 10 cachexia. Both genetic and pharnmacol ogi cal evidence points
toward central MZ4-R receptors as the principal target (Graudo, S. Q et
al., Brain Res., 809:302-306 (1998); Farooqi, I. S. et al., NE J Med.
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15 56:1-29 (2004)), cardiogenic shock (U. S. Patent No. 6,613,874),
hypovol em ¢ shock (U S. Patent No. 6,613,874), cardiovascul ar disorders
(U S. Patent No. 6,613,874) and cardiac cachexia (Markison, S. et al.,
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25  (2004)); treatment of dermatological diseases and conditions such as psoriasis (U.S.
Patent No. 6,713,487), skin pigmentation depletion (U.S. Patent No. 6,713,487; Ye, Z.
et al., Peptides, 26:2017-2025 (2005)), acne (Hatta, N. et al,, ]. Invest. Dermatol.,
116:564-570 (2001); Bohm, M. et al.,, J. Invest. Dermatol., 118:533-539 (2002)), keloid
formation (U.S. Patent No. 6,525,019) and skin cancer (Sturm, R.A,, Melanoma Res.,
30  12:405-416 (2002); Bastiens, M. T. et al., Am. J. Hum. Genet., 68:884-894 (2001));

behavioral, central nervous system or neuronal conditions and disorders such as




Patent No. 6,613,874), vascular tone (U S. Patent No. 6,613,874), brain

bl ood flow (U. S. Patent No. 6,613,874), blood glucose |levels (U S. Patent
No. 6,613,874), bone 20 netabolism bone formation or devel opnment (Dunont,
L. M et al., Peptides, 26:1929- 1935 (2005), ovarian weight (U S. Patent

g?ol gc'?lln ang}l(—léﬁl g%%ﬂ% :o%%% a ehkbjezoa1 §% ; hg%ngd in ra& ti ne

i
fetal growdssa(-R548 (HBEGNHePRRssibh GERIAT %) et RAL tIléEthé) nze(ids@w@ﬁf(ms) No.

6, 613,874), spermatogenesis (U S. Patent No. é74 sebum and
pherormneBe@&a@ch@tAmaQUE@erPﬁpanonNﬂxer GJat‘Et& 84527 33&3(5&001);' gtl&éd’rg;eﬁn)n (U. S .
Pat ent ) 639, 123) and nerve growth Pat ent__No. as we
as nodul ?rﬁgf Wﬁhg@m{y@gdglemmtcgﬁ On §J§1§at81'ﬁ541)]° q%lép&ﬁ’fl,nﬁol@qy,

74). -6
Patenus '\ﬁeref&grleu}ar;?\jrg j ec Vgﬁggﬁ zgp%%c(aé\{f’%lﬁ% Plac])rh PFICEBE% @ Ii)gands

for the MRER0N6! 5,618, schqa@h@hﬁl Wi shaeXNi BidochSiai®fest! 2BL]-biy @8@5
selectivity for mel anocortin recept ors than native nel anocortl n recept or

| i gands. \&HSUMWN%YaIJ:J INeftrdsiNedd] zmmrslaﬂ@oaa)pend freativeg pewaspathid puwrenti on i s
directed to cqonpound accordi n formul a

(RR3) - AP e‘cf;ﬂé% Asetrd. ,EesoqxsaIA? %b)ﬂwma lﬁqs 1@%@54& {3005))a|conditinpg

h
D nGys. . ABS s asRiciqfed SRR collpmfi), Songtbusd apd Bt altplilg
D- anhpo qwcol 05060%48! eraeﬂ«ro% leﬁalHI@col?olRﬁJn B PRJc.-s z‘&di@l%ﬂ%sg?mﬂ“
3-Thi, (X1, X2, X3, X4, X5) Phe; A5 'is D Phe, - Trp, D Bal,

D (X, X2 réﬁ&l Xéndﬁﬁ))ﬁ!her diseddae swdth asDhé Etenfipent o§\6emefl c&ﬂ-@xlal‘(M@kmBh,bS. ebap, Lys,
O n, or M(Cl h) " - NR4|%% %O 20 A7 is Trp,1-Nal, 2-Nal, Bal, Bip,
D-Trp, Dab ocripplpgKgl4 73 64005)) mr patriymesis(LEpPatent Nog 6,618874) Al a,

3-A Gab A Ah N- ( CH2 del et ed; A9 , D ,
hoys, D hoye, Thee St Bastug oI e pplanoting Elmpivond ¥ P9
HN- ( CH2) G forl-mogﬁlagih R WReAGArfbty OF ndfth  of ﬁoﬁe?ééﬁc %Vl@és ml\AN each

of R2 and R3 is independently for "each occurrénce selecte romth
15  subject in need thereof including thyroxin release (U.S. Patent No. 6,613,874),

aldosterone synthesis and release (U.S. Patent No. 6,613,874), body temperature (U.S.
Patent No. 6,613,874), blood pressure (U.S. Patent No. 6,613,874), heart rate (U.S.
Patent No. 6,613,874), vascular tone (U.S. Patent No. 6,613,874), brain blood flow
(U.S. Patent No. 6,613,874), blood glucose levels (U.S. Patent No. 6,613,874), bone
20 metabolism, bone formation or development (Dumont, L. M. et al., Peptides, 26:1929-
1935 (2005), ovarian weight (U.S. Patent No. 6,613,874), placental development (U.S.
Patent No. 6,613,874), prolactin and FSH secretion (U.S. Patent No. 6,613,874),
intrauterine fetal growth (U.S. Patent No. 6,613,874), parturition (U.S. Patent No.
6,613,874), spermatogenesis (U.S. Patent No. 6,613,874), sebum and pheromone
25  secretion (U.S. Patent No. 6,613,874), neuroprotection (U.S. Patent No. 6,639,123) and
nerve growth (U.S. Patent No. 6,613,874) as well as modulating motivation (U.S.
Patent No. 6,613,874), learning (U.S. Patent No. 6,613,874) and other behaviors (U.S.

Patent No. 6,613,874).




group consisting of H, (Cl-C30)al kyl, (G -C30)heteroal kyl, (C]-C30)acyl,
(Cz-C30) al kenyl, (C2-C30)al kynyl, aryl (G -C30)al kyl, aryl (Cl-C30)acyl,
substituted (C]-Cso)al kyl, substituted (C]-Cso)heteroal kyl, substituted
(C]-Cso)acyl, substituted (C2-C30)al kenyl, 30 substituted (C2-C30)al kynyl,

:;Ezt:;?t?ﬁd:gz#gﬁmw' b ot R R il 17
"“b??a Siif b«sl&%c%%%ar%ﬁ% bRy SRR égqqtér%aﬁiwaiigﬁyﬁ »
(C2-C40) g?ﬂen;%n stl 3%{%ﬂnaﬁg§g+{lynyﬁ% %s&ﬁ%ﬁg#ds

aryl (Ca- C40) al kyl substl tut ed aryl (Cl- C40)acyl, (Cl-C4o)alkyl sul fonyl, or
-C(NH)-NHr mis, independently for each occurrence, 1, 2, 3, 4, 5, 6 or 7;
5 n i8, independently for SAAINARY OF'BHEENVENTAON3, 4 or 5; s is,
|ndependently for each occurrence, 1, 2, 3, 4, 5 6, or 7; t is,

i ndependent | y Ip Sne agpectotheyPressit dnventiop. is lirestedsto g, cogpopnd yccording X3, X4,
and XS e?(ﬁllpﬁl B i ndependently for each occurrence, H, F, d, Br, I,

(G -io0)al v Wibstituted (G -io)al kyl, (C2-10)al kenyl, substituted
(C2-4a)al kenyl, 10 (C2- o)al kynyl, substi tuted (C2-mal kynyl, aryl,

substituted aryI Of s A CN; quvg that (1). when R4 is (C
-C40%@cyl aryl (Cl%o),)\‘ y(IA Stfbsél‘?‘u eé Cig) acyl, substituted

aryl (Cl1- C40) acyl, (C -C4o0)al kyl sul fonyl, or -C(NH)-NH2, then RS is 15 H or
(G - Cao) Hheygin: (CI - C40) het er oal kyl , (C2-C40)al kenyl, (C2-C4o)al kynyl,

aryl (Cr C4o)al kyl, substituted (Cl-C40)al kyl, substituted (C

- C40) het er oal laylis Ac@EM(GZH&JL@OL@U%ﬂﬂnK%@H or bl t ut ed

(C2-C4o) al kynyl, or substituted aryl (G - C4o)al kyl ; (II) when R2 is

(Gi - Cso) acyl , %ﬁ%ﬁ@%h@&ylﬂh§ub§emm{?ed,z(k@lof:@h) acyl, or 20

bstituted R3 H (G -C3 | kyl C
Subsdtuted al Gy SOUG Gubsih D(@'ziese&dépkgﬁw%ﬁf"aril(o( Gao)al kyl |
substituted ( lsqﬁﬁ)?bgyég’gldi?@tfa%?@aﬁ ucyny @gtx«gs(gg ﬁ{% oS substl t ut ed

(C2-C30) al kenyl ,” substitu or B

aryi (Cl- C30) aiakyy D-Phe) bh-N&li D@Naﬁ@-n&%earnleﬁtkﬂ,xw,txsmem-ﬁﬁ@m in said
conmpound; 25 (1V). when A2 is Cys hCys,” Pen, or D-Pen, then
A9 is Q/E-(Et)liyﬂys hQ/s Dhqls Pen, or D-Pen; (V). when A2 is Asp or Qu,

then A9 is Da L
R is Arg, hAO{rg, Dab D)a{p, Lys, O, or HN-CH((CHz)»-N(R4R%))-C(O);

20 A’1s Trp, 1-Nal, 2-Nal, Bal, Bip, D-Trp, D-1-Nal, D-2-Nal, D-Bal or D-Bip;
At is Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx, Aha, HN-(CH2)s-C(O), or
deleted;
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Dab, Dap, O, or Lys;
A is Acc, HN-(CHz2)-C(O), L- or D-amino acid, or deleted;
25 Rtis -OH, or -NH:;
each of R? and R® is independently for each occurrence selected from the
group consisting of H, (Ci-Cao)alkyl, (Ci-Can)heteroalkyl, (C1-Cao)acyl, (C2-Can)alkenyl,
(Co-Cavjalkynyl,  aryl(Ci-Ca)alkyl, aryl(Ci-Cw)acyl, substituted (Ci-Ca)alkyl,
substituted (Ci-Cao)heteroalkyl, substituted (Ci-Cx)acyl, substituted (Cz-Cao)alkenyl,
30  substitufed (Co-Canjalkynyl, substituted aryl(Ci-Cw)alkyl, and substituted aryl(Ci-
Cao)acyl;
R* and R® each is, independently for each occurrence, H, (Ci-Cw)alkyl, (Ci-
Caheteroalkyl, (Ci-Cw)acyl, (C-Cu)alkenyl, (Ca-Cuw)alkynyl, aryl(Ci-Cu)alkyl,

-7-




(M). when A$ is Ala or Ay, then A3 is not Ne; and (VIl). when Al is

del eted, then R2 and R3 cannot both be H, 30 or a pharmaceutically
acceptable salt thereof. -8 A preferred group of conpounds of the inmediate
foregoing formula, is where A is Abc, Gaba, N e, Mt, Phe, D Phe,

Péz'q'/\lgl ' BP}&E@’-C@%@/I BB_%E&!@% SUIps%kged %1%'@1%&6#&&%%&@% a ;; A2
D-Ala, D(@-auw)pa efl Alubstiadln., CACQ))aJEén ek@lss%@hted A@zl@w)ﬂk%ylA%db%tQtéahe
D-1-Nal, D 2-Na D-Trp DBaI ( t)Tyr; A6 is Arg, or hArg; A7 is

Trp, Bip ar)D(G'f@*P)alkifNaubSer@aNd(Cl-G&Qﬂ@& (CGCAWYMﬂﬁmYL 3r ALH)NBa, Apn, or
Ahx; A9 is Cys, Oé Cys, Pen, D-Pen, or Lys; AlO0 is Thr, or
deleted or a ﬁ‘h&r!‘f‘é‘@ﬁ‘?}ﬂeﬁ‘ VIfQFe&E}(‘:BﬁTt“ . ek B 4 e 8bF,. A preferred group of

corrp&gnds of tntlgﬂ] %ﬁtﬁi regche acy%lc%rlogp?’ glf 15 conpounds is where R2

and each i§, - ppoan or n- butanoyl or a

phar maceut i calsllynmé@eﬂaémyqoﬁéachokaﬁf&eé 1, é\mrﬁs,mr@f erred conpound of
formula (1) is where said conpound is of the fornula: A is Acc, Arg,

D-Arg, Cha, Di@himdep@ndentigior eath GhgyureBadd, 2,804, 5L €wr 7hLeu, 20 fl-hMet,
2- Nal , D2 NaI Nn);() Nl e, G c, Phe, D Phe, hPhe, hPro, Val or deleted; A2
is Oys, X1, Do’ B8R X pactyis, inflepengpntly @fﬂhePCC%B%Fer B B, ClBnflla, D Abu,

001 D5l BT, eSS 5 T, 75
ihya 10 ) B 2%@55%‘8‘*‘1 (S@-mbaikng ’arﬁ, ﬁp@éﬁh@f&ﬂg@%oﬁmg@é S Apn.
del et ed; Chherein at | east one of A3 or A8 is deleted, but not both,
provided that
(D). when Rt is (Cr-Cw)acyl, aryl(Ci-Cuw)acyl, substituted (Ci-Ca)acyl,
substituted aryl(Ci-Ca)acyl, (C1-Ca)alkylsulfonyl, or -C(NH)-NHz, then R5 is
16 H or (Ci-Ca)alkyl, (Ci-Ca)heteroalkyl, (C2-Cw)alkenyl, (Cz-Ca)alkynyl, aryl(Ci-
Caw)alkyl, substituted (Ci-Cw)alkyl, substituted (Ci-Cu)heteroalkyl,
substituted ~ (Co-Cu)alkenyl, substituted (C>-Cw)alkynyl, or substituted aryl(Ci-
Cw)alkyl;
(II).  when R? is (Ci-Cao)acyl, aryl(Ci-Cwo)acyl, substituted (Ci-Cso)acyl, or
20 substituted aryl(Ci-Cso)acyl, then R® is H, (Ci-Cao)alkyl, (Ci-Can)heteroalkyl,
(Co-Gonjalkenyl, (Co-Cao)alkynyl, aryl(Ci-Ca)alkyl, substituted (Ci-Cao)alkyl,
substituted (Ci-Cao)heteroalkyl, substituted (Ca-Cao)alkenyl, substituted (Co-
Canjalkynyl, or substituted aryl(Ci-Caojaikyl;
(Il).  either A3 or A® or both must be present in said compound;
25 (IV).  when A?is Cys, D-Cys, hCys, D-hCys, Pen, or D-Pen, then A’ is Cys,
D-Cys, hCys, D-hCys, Pen, or D-Pen;
(V). when AZis Asp or Glu, then A® is Dab, Dap, Om, or Lys;
(VI). when Afis Ala or Gly, then Alis not Nle; and
(VII). when Alis deleted, then R? and R? cannot both be H;

30  or a pharmaceutically acceptable salt thereof.




-9 or a pharmaceutically acceptable salt thereof. Mre preferred conpounds
of the imedi ately foregoing group of conpounds is where said conpound is
of the formula: Ac-N e-c(Asp-H s-D Phe-Arg-Trp-(3-Ala-Lys)-NHz; SEQ ID
NO 1 5 Ac-N e-c(Asp-Hi s- D Phe- Arg- Tr p- A6c- Lys) - NH2; SEQ I D NO 1

Ac-N e-c(Cys-H s: - Arg- Trp- - )3 o’ . ) 2. .
D- Phe- c( Cys- Hilj% i’ﬁ%}?&ﬁﬁ 891?' r%-cxﬁgi%s fl—“? % r'{rﬁg%altgé%%ﬁﬁnﬁdoﬁm ula, is
D- Phe- c( Qiserki - i9- Rbe-aHa; N19- K13t Altd; l@rﬂ(@)n&%ﬂ“b&&@%ﬁa@g Cha,
D- Phe-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- D- Cys) - Thr-NI 2; SEQ I D NO 3 10
Ac- Nl e- c( Cys- HCGhaDaBieehbew Nip,ogi-Iet, 0y )i NH2; SEQ | D NO 2

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

Ac- A6c- c( Asp- H’ds ﬁyp%ﬁw’gﬁﬁs@t@&wgk s D-Rgy AsprmGlis NO, 5

Ac- D 2- Nal - c( - Hi s-,- R I p- Gaba-Lys).c NHi . Q 1D NO 6
Ac- Chg- c( Asp- 2?25 @@f@&? gﬂfr\%@a@é y@?@%ﬁ%‘ﬁ!%éﬂf’% 16 15
Ac- Nl e- c( Asp- Hisgs Bid’he- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D NO 6
Ac-N e-c(Cys-D- Al a- Hi s-D Phe- Arg-Trp-Cys)-NH2; SEQ I D NO 7
Ac- N e- c( Cys- (A34ADeHd, B-TNeh&- 20N, e\ 3 BalNbPD-(BEQyE; D NO 7
Ac- Nl e- c(Cys- Gaba- Hi s-D-Phe- Arg-Trp-Cys)-NHr SEQ I D NO. 7
Ac- Nl e- c( Cys- Al S ODNPEE- Arg- Trp- COys)-Ni's; SEQ ID NO 7
Ac- N e-c(Cys- Q,y-Hi sz - Ar Q- Tr p-Qv:S). - NH2; SEQ I D NO 7
Ac-N e-c(D c,ysg,ilE % Tep @ﬁ?é-ﬁ%r[%’-u%rzr%&s) _NHz; SEQ ID NO
Ac- Nig- ¢( D- Cy sy Aké?hh,%-ﬁ&al?@ﬁbeﬁmr};ﬂbpﬁ%ls) -NH2; SEQ ID
Ac- Nl e-c(D Cys- (3-Al'a- Hi s- DX Phe-'Arg- Trp- Cys) - NH2; SEQ I D
Ac- N e- c( D- Cy #°@aBps, B-CyHhRlye -IAhGy I Ren®PenNbiZLysSEQ | D NO
Ac- N e-c(D Cys- Ai b-Hi s-D- Phe- Arg-Trp-Cys)-Nz; SEQ I D NO
Ac- Nl e- ¢( D- Cy$\'Geyhrjos delefise- Ar g- Tr p- Cys) - NH2; SEQ | D NO:

Ac- N e- - D Al a- H_sc D- Phe-Ar 9Tk p- D. Cys) - NH2; SEQ | D
Ao N o g}’%ihi‘%“%%‘éﬁﬁi‘é’a&eﬁﬁ@lé%”ﬁ‘g PBQIQS/)s) CNHR: ng ID NO. 9

Ac- N e- - Gabaskd A TR N | .
Ao N §§Egji/§‘a bk 2t -Aof\grgc-gT p%&%@@g)ﬁﬂ}{g@e&éébéﬁ? 5‘&%%:% Bfbup of

Ac- Nil®- c c@yipetihds islivehdde FaemArRy- bl ih-ifepentibaly, $EQchD nN&oPancyl Jor n-
Ac- N e- c%)D Cys- Al a- Hi s- D- Phe- Ar g- Trgj;g[} Cys)-NHt; SEQ I D NO 10
Ac- Nl e- c bmtagpEl papharppecuticalheacappfaliie salbtheyenf- NH2; SEQ | D NO: 10

A more preferred compound of formula (I} is where said compound is of the
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formula:
Alis Acc, Arg, D-Arg, Cha, D-Cha, hCha, Chg, D-Chg, Gaba, Ile, Leu, hLeu,
20  p-hMet, 2-Nal, D-2-Nal, Nip, Nle, Oic, Phe, D-Phe, hP’he, hPro, Val or deleted;
A?is Cys, D-Cys, Pen or Asp;
A? is Gly, Ala, B-Ala, Gaba, Aib, D-Ala, D-Abu, D-Cha, D-Ile, D-Leu, D-Tle,
D-Val or deleted;
A% is His or 3-Pal;
25 A5 is D-Phe, D-2-Nal or D-(Et)Tyr;
A is Arg or hArg;
A’ is Trp, 1-Nal, 2-Nal, Bal, Bip or D-Trp;
Atis Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx, Aha or deleted;
A?is Cys, D-Cys, Pen or Lys;
30 A is Thr or deleted;

wherein at least one of A3 or Af is deleted, but not both,




Ac- Nle-c(D-Cys-(3-Al a-Hi s-D Phe-Arg-Trp-D-Cys)-Nt; SEQ I D NO 10
Ac- Nl e- c( D Cys- Gaba- Hi s- D- Phe- Arg-Trp-D-Cys)-NHz; SEQ ID NG 10 5
Ac- N e-c(D-Cys-Ai b-Hi s-D- Phe-Arg-Trp-D-Cys)-Niir SEQ I D NG 10
Ac- G c-c(Asp- H s- D Phe- Arg- Tr p- Gaba- Lys) - NHL; SEQ I D NG 11

Ac- Chg- c( Asp- Hi s- D- Phe- Arg- Tt p- Gaba-Lys)-Nl 2; SEQ I D NO 11
Ac- hma-eq%glbqrmage@qaﬁgaﬁegta’pfepg&ﬁgﬁgf}s) -NM SEQ ID NO 11

Ac- D- Cha-c(As | S- ] - - - kLyS).- . | 11 10

e S SRt RiE A I M, P B o
Ac- hPr O-Qn;&gauﬁssswhm%am Rmd@abaf théFormiidks SEQ | D NO 11

Ac- hLeu- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NHL; SEQ I D NO 11

Ac- hCha- A¢-Nlp-cth sp-BisFRdhar ApgTTrp-fabmLys)HKISEQ ISEYOLD NO: 11

Ac- Phe- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - NHz: SEQ | D NO 11 15
o ﬁ&eﬁ\%ﬁ%@ﬁ@%ﬁpp&@ﬁ 18141'&}‘5&@2!3 ® 1D NO 11
Ac- D- Chg _ Ar G-I PeGaba- Lys) < NHz. ID NO 11
o~ but angﬂ}?@g(@%ﬁ@?g&%%h%%%@e?ﬁﬁ%gﬁ@ §Ef% SEQ I D NO 12
Ac- hPhe- 6 H- Bl - FrA 3D - NZ: | 11 A

f F hweffflﬁ‘?%fﬂf?%gﬁ‘?? Ar g-%’g- Gabi‘?ﬁ’g’f NHt ;'S%Egﬂ“gjﬁmg 11 go
Ac- Gaba- D{Phep(Ey sH-PHtheAt tp-TrpeR-Glin®-Cy9) FIdHIH:; SEQ IDINGKS 11

Ac- Cha- c( Asp- His- D-Phe- Arg-D-Trp- Al a- Lys) - NHL;. SEQ | D NGO 13

Ao- hCha- O/BRers(CF s Hlis-Prizheakg- BrprephaPecysy Thr-Vi; SEREPNORO, 13
Ac- Leu- " Hi,5- DsPhe-Ar g Do Tr pe Al A- Lys).- NE2: D NO 13
o h@guc‘é‘?ﬁ%ttﬁfyé'%ﬂsgﬁgﬁé\%dgﬁrﬁ‘%&‘}ﬁ%b{%Igﬁﬁmsg %D NO 13 25
Ac- Phe- y y 25 bV NED BEQaLD NO 13
Ao-N 6. E’f‘%ﬁ%‘? 2P %ﬂg}ﬁ% g- Bﬂ#’%‘?@ 52 N7 S SE% ID NO 14
Ac- Nl e- cAAHNGeid Ssp-HRHD-PNegA - TippG 4By s)-NBg SEQHD,NOSBQ | D NO 14

Ac- N e-c(Asp- Hi s- D- Phe- Arg- D Tr p- Gaba- Lys)-NHz; SEQ | D NO 14
Ac- Nl e- chabh2-Nakc@spHdisAp hamrgﬁlirmfaah_ay‘g» Nik; SERIINOKO 14 30

N A LRSS NP O 1 1
o Mot AQaeHaplRS PRSP TR R AN K BB S O N0, 15
Ac- N e- cAEe-tiCysD-Bllet1s-D- PheTARy- 18>-6ya-105)5El I NSERQ | D N 15

Ac-N e-c(Cys-H s-D-Phe-Arg-D-Trp-D-Al a-Cys)-NHz; SEQ ID NG 15 5
Ac- N e- cACNe-DICAIsd- AlasHB-D-Fet Argr TrpTeys)- O SEQID NGBD | D NO 16

Ac-Nle-c(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

20  Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-c¢(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NHe; SEQ ID NO:8
Ac-Nle-¢(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c(D-Cys-B-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

25  Ac-Nle-¢(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c¢(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-c(Cys-p-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9

30  Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NHo; SEQ ID NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
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Ac-N e-c(Cys-D- Al a-Hi s-D-2-Nal - Arg-2-Nal - Cys)-NHz; SEQ I D NO 16
Ac-N e-c(Cys-D-Ala-H s-D-2-Nal - Arg-1-Nal -Cys)-NH2; SEQ I D NO 16
n- but anoyl - Nl e-c( Cys-D- Al a- Hi s- D Phe-Arg-2-Nal-Cys)-Nl12; SEQID
n- but anoyl - Nl e- C(Q/s D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - NH2; SEQ I D NO

S Wi e B QN B e,
o B b a gD fﬁ%‘-ﬁ@ﬁ%@%ﬁ}ﬂé@% N

ﬁc N e- oA ASRe-HDEC - EJHaMDTPHe-@r JQL@:)zs INtiE, SIEQ INSAA9 15
c-N e-c(Cys-D Ala-Hi s-D 2-Nal - Arg- Cys) NHz; SEQ I D NG 20

Ac- N e- ﬂ@%@%ﬁﬂaha—&@ﬁd’%@rﬁ;p-@@ygm SEQ IDINREHR 1

Ac- Me- D A H D Ph - 2 NGO 22
N NBo AR @@y—hﬁg@%ﬁ@%@ %?ppgﬁf% Nit: BB T35

D Pho- o (GO EaRHEP T A IR E RN RO IO N, 55 116 o 24

D- Phe- C(Abléhg! %ﬁ&@&u}&ﬁi Hp3GAbaAE ) BV, SEQIPWBi11SEQ | D NO 25
D- Phe-c(Cys- -D-(Et) Tyr-hArg-Trp-13-Al a-D Cys)-Thr-N 2; SEQ | D NO 24
D- Phe- c(AyhChh-sARpHHiB-IWBhe-BigpFrpdsadad-yis)-0H:) SHRIDNHO: 1$EQ | D NG 26

D- Ph Hi s- D- (Et hArg:Bi p:- 13-Al - b -Thr-NHz; SEQ I D NO 26 25
N o o( OA BrGhas e T Pher Ak sl o NS TOIREGH

. NPe. AT B TR TR At AP %&FLYLS 3“%5'5@@@1 NO 28
- %Fecc(:% c@?%‘f%%ﬂl—lf' DA %%P%E&%N%I—?%Q e 30 30

Ac- N e- Q{@jﬁe&%b-%-@-ﬂq&hﬂg%g—@ébp-@ﬁpmrﬂm SEQIQ:DI NO: 30
Ac- N e- c(% -D- 1l e-H s-D Phe-Arg-Trp- NH2; SEQ ID NGO 30 -12

Ac- N: e- i 43C(lz_°|ép w&ﬁhpﬁégﬁrg-ﬁab@ I@;SQ; | SEQE NGO 30
Ao N o ACYRE BASRITHIET B PE P Qb S NEERTR TSR B NG 30
no Ne. Lo Ty SAg ERe DR R TER AR N D ROV 5,

Ac- N e- A PprChg-gABpaie-TAPHe-Arp 'Ifﬁpl@abaaly)s) NIEE; SEREQD NOMNO. 32
Ac- Leu-c(Cys-H s-D Phe-Arg -Trge Gaba- Cys)-NH2; SEQ I D NO 33

Ac- Cha- ot yteneylLin-@AepAlig-DrP &ga"r}&?@ afliyts)-NEp J8Q NoNS312
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-f-hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11

20  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; SEQID NO:13
Ac-hCha-c{Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)}-NH; SEQ ID NO:13
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

25  Ac-Phe-c{Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NHz; SEQ ID NO:14
Ac—NIe-c(Aép-Pﬁs-D—Phe-Arg-D—Trp—&Ala—Lys)—NHz; SEQ ID NO:14
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

30  Ac-Nle-c{Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NHz; SEQ ID NO:14
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NHz; SEQ ID NO:15

i%
e
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Ac- Il e-c(Cys-Hi s-D Phe-Arg-Trp-Gaba-Cys)-NHr SEQ | D NO 33 10
Ac- Phe- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NHr  SEQ | D NO 33
Ac- Val - c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D NO 33
Ac- 2- Nal - ¢c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D NO 33

1 AR A BRI S B SDRY
N & P I SR USRI, >

Ac- N e- A Oxite-iCys-Plig- DAPRe-Brd TPT %)-NiHL; SERE®D NOMS. 37
Ac- N e-c(Asp- ﬁl S- D 2- Nal -Ar%- Tr?gla’ggﬁsg NH2 ﬁ%EQ | D NO 38

Ac- N e- oAcbite-efCys-Blie DhBlhe-ArgrDFTrp-DaAlal Gys)- NS BEQIDIRQISD NO: 38 20
e NPo. AN slcys B-Bingre R %N#Brg%%ba FORRR TG RO 50
ro- Chas AR DL Rl AR S?éf *%E@E%éé%’? 5 0

Ac- NI e- Gf ANR=-iCys-D-ROESHAY- -ZTNBIASg-ﬂMHIJGj@)I\ﬂé SIREED NS 41 25
Ac- Nl e-c(Cys- Hi 5- D- Phe- Arg- Tr p- Ahx- Cys) -CH, SEQ I'D NGO 42

D- Phe- ¢ (mdystahbyd- PﬂIeRK@ysADgAIEFIﬂEAP—QhB#EgsZ)NMyﬁMHSEBQ ID NO:13

D- Phe-c(Cys-Hi s- DPhe Ar g- Trpé%gla D-Cys)-Thr.- %QDNQA'?)
D- Phe- ¢ appy-NemeysaP o lnrilisEdb he-phreylap-Cors-Nbly @é NO: 43
e A R SR G RO

. AC Cha- c{ AR &ch 5B ROEHALD-PHePA il@.ral-@); -1GH,; @E%ﬁ
Ac- Nl e- c( Asp- Hi §- D- Phe- Arg- Tr p- ba Lys)-OH SEQ I D NO44
Ac- N e- ﬂ@db@CWM@HB—B&&wA&@-H&RQ@yN)Hz@EQm@ODSNO 29
Ac- Chg- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - OH; | D NO 44
Ac- D CneACR RSO @mwes Elrlﬂleﬁ\{g Bney SN SEQ BRI N 44 5

nc- Bc'&i‘gﬁ?(@féﬁ“' P A P T ALtk TR0 o 44
Ac- | 44
Ag N e- éfé’ §’BD%E2ﬂ3ASf‘8%ﬁ %%%%aé@%\)r%ﬁéggé@? D%NO 45
Ac- N e- qa(cqmz? d-ﬂP&-DanheHﬁr-]gsHBeJA 1~ APXCRY-NHEBEQ SE@I(DDl NO 45 10

Ac- N e-c(Cys- Hi s- D- Phe- Arg- D Tr p- Al a- Cy ; SEQ I D NO 45
Ac- N e- Ay e-¢{Cys-D- -Maeﬂm-lg ’f)p %EQ{ID%DQH D NO 45
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 N(O:23

20  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
D-Phe-c(Cys-His-D-Phe-hArg-Bip--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

25  Nle-¢(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
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

30  Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-¢(Cys-D-lle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
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Ac-N e-c(Cys-D-Ala-His-D-2-Nal - Arg-Trp-Cys)-OH, SEQ I D NO 46
Ac-N e-c(Cys-D-Al a-H s-D 2-Nal - Arg-2-Nal -Cys)-0OH, SEQ | D NO 46
Ac-Nl e-c(Cys-D-Ala-Hi s-D-2-Nal -Arg-1-Nal -Cys)-0OH, SEQ I D NO 46
Ac-N e-c(Cys-D-Ala-Hi s-D- 2-Nal - Arg-Bal -Cys)-0OH, SEQ I D NO 46

AN o %55@ B D B B A B R B ION GG 26
o AR DM e P CINI (BAC S o1

'pharnace&@hmautyy@ﬁ@hﬁ&@@ﬁBPﬁaM&gTEBEEepBHthﬂgnpmabgored of the

I mredi ately foregoi ng group of conpounds is a conpound of the fornula:

Ac- N: e- %@E%GPM@H%P@P&S'&P@@W@}@YWNEEQMOB1NO ;2 ,
ro-NPo. AJEERGS %h%bérﬁ? Qs m OB 30

po-N -t e g B%E@ﬁé% TR0 20 o

Ac- Nl e- CA&y.6u-ti rﬂif»@etba @emeQ*SEQEﬁ NO:3C 48 or
pharmaceutically accept abI e salts thereof. 30 -14 A nore preferred

conpoundAeChé-o(CpstEis{lDPhesAngHpeGabai-Qy) Mo 6HQ IDNOf33t he fornula: | Al is
Arg, D-Arg. Cha, _h Chg, D Leu, 2-Nal, N e, Phe, D Phe, hPhe,
VaI or d‘é‘?g?éﬁgfség‘%} ?eWS'TTP%P%ré%S%“}bA3S TBM@:? D Abu, DCha, D-lle,
I A5 is D-Phe D 2- Nal
%B( E'It:‘%)\clijﬁé C(%Xg%%h%%ﬁggé? %G&P'GA%%&L 5%)71_\!!% %9%9 , Bal, Bip or DTrp;
A8 s G No-vAl-Cyé-BriéDaPhCaka %)-NEL; qquos A9 is Oys, D-Cys, Pen
or Lys; Al is TKr or del et ed each of R2 and i s independently sel ected
fromt he*\tgﬂ-d}{qb-c(ﬁyssﬁiﬁiﬂD-ﬂ)eedﬁrgl-TrpFGaba-Cys) -NH;; 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

15

15  Ac-Nle-¢(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NQO: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-Nail-Arg-Trp-B-Ala-Lys)-NHz; 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-B-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-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
D-Phe-c(Cys-His-D-Phe-Arg-Trp-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
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15 aryl; or a pharnmaceutically acceptable salt thereof. Mre preferred of
the i nmmedi ately foregoing group of conmpounds is a conpound of the formula:
Ac- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) - NFh; SEQ I D NO. 50 20

Ac-D- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- Cys) -NHr SEQ I D NO 50

. D A A R BT Be A P Ao P O S N b NGy 55
e 3 A B B RIEH B oa A BRION BEo EROBENG ©Z

Ac- D- Ar s &CRgR(ASSH-P -TPGARLEYOHNED IDNO:UD NO 53
Ac- Ar g- c( Asp- HIS DPhe Ar g- Tr p- Ala Lys) NH2; SEQ I D NG 53

Ac- N e- ACPCIR-¢iapHilis-IDPRaér g TypTrabadyys)- OMHSEQIEONOBNG, 7

D- Ph H D-(Et)T A T 3- Th NH2 SE I D NG 24
N o 87 AL R AT Fhe AP - k5 OTB8 5 NS ©

N e c( AT BE SR AR fﬁ‘ﬂp%gbi%ﬁéﬂf %;W%@ﬁ% N@%p 2,
Ac- Nl e- %&5&&@%@@%&&@%&%&% Y-OH;BEQ IDIQ 44D NO 1
Ac-N e-c(Cys-Hi s Phe- Ar g- Tr p- Ahx- Cys) NH2 SEQIDNOZ

D- Phe- ¢ (&yBHdk(CyDHRE®-PhegATgD-T-Chaba- Dyé)y@}l- SRQINNOSBEQ | D NO 3
D- Phe- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- D- Cys) - Thr-NHz; SEQ I D NO '3 5
Ac N e- chele-piCysHliphPhe-graih TsAhey o) Qi SEGHD N4, 2

ac- R, st %Pﬁ%%r&ﬁf@@ﬂ%f% SEGIEG
AC N e- CAAﬁ@e_gc?s%EJ@ﬁpﬁmrg s)H; e‘@%@ NN 6
Ac- Chg- c( Asp- D- Phe- Ar g- ba Lys -NHz SEQ ID NO 11 10

Ac- hCha- &¢-Rage(d yS—[DAIH?EhsADgz-NabAEg:ﬂ“qa Cys))-@HﬂSEQSEQJOFAéNO 11
Ac- D- Chg- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba sfé)f;; NHZE SEQ ID NG 11

Ac- hPhe-&¢-Ngc(@ysIhAlnHisP - RabAgBaNalyfs) (.S D440 11
AN ¢ %%ﬁe—%ﬁ%i—ﬁ?@%—%@%&éﬁﬂ%%%?@Eééai@@#@?z 21 15
e A R B R IR RO ORNG 2
D- Phe- c(&cmédb@ewh@a-ﬂﬁgaar&@ PpRCiR)QH) SBEDID Nd247 SEQ | D NO 25
Ac-Nle-c(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-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz;SEQ ID NO:7
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:22
25  Ac-Nle-co(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:29
Ac-Nle-¢(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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D- Phe-c(Cys-His-D-(Et) Tyr-hArg-Trp-(3-Ala-D-Cys)-Thr-NM SEQ I D NO 24
D- Phe-c(Cys-Hi s-D Phe-hArg-Bi p-(3-Ala-D-Cys)-Thr-NM SEQ I D NG 26 20
D- Phe-c(Cys-Hi s-D- (Et) Tyr- hArg- Bi p- p- Al a- D- Cys) - Thr-NHz; SEQ I D NO 26
Ac- Me-c(Asp-D- Al a- H s-D Phe-Arg-Trp-Lys)-NM SEQ | D NO 28
Ac- N e-c(Asp-D Al a- H s-D-Phe- Arg-Bal -Lys)-NHz; SEQ | D NO 28 _
Ac-N e-c(Cys -@Wrsmﬁérrsd SREPRFYS ??B’-‘P@? (Ipis WéEngﬂﬁ‘D?\‘H'%md is of the
Ac- N e- Cf%;%ﬁl’ap Abu- Hi s- D- Phe- Arg- Trp- Cys) - NHz; SEQ I D NO 30 25
Ac-N e-c S-D- Val - Hi s-D- Phe- Arg-Trp-Cys)-Nlz; SEQ I D NO 30
Ac- Nl e- ¢( Cys- & isl £rgHirsalRy Ry, N@raICRg,%@l‘l%'ﬂé, LSEQ-NA1L N@e3Bhe, D-Phe,
Ac-N e-c(Cys-D-Leu-H s-DPhe-Arg-Trp-Cys)-NHt ; SEQ | D NO 30
Ac- N e- d{RbesValoFldeldteds- D- Phe- Arg- Tr p- Cys)-NM  SEQ | D NO 30
Ac- NLe-c(Cys-D-Cha-Hi s-D Phe-Arg-Trp-Cys)-NM SEQ I D NO 30 30
Ac- NPe- c( Pen-41 18 (PSP &rAFPTT p- Gaba- Cys)- NIl z; SEQ | D NO 31
- Ac- N e-c(Pen-H.s5 hes: Ar g-11R- - - : I 2 -16
Ac- Leu- c( Q/S-‘H %%?ﬁ%’-&?@aé% %Ig%u %F%l;e’ éE%llogd%gt%
Ac- Cha- c( Cys- Al ig tik BhepA 0- Tr p- Gaba- Cys) - NHz; SEQ | D NO 33
Ac-Ile-c(Cys-Hi s-D Phe-Arg-Trp-Gaba-Cys)-Nz; SEQ ID NG 33
Ac- Phe- c( Cys-Adi is TEPRY) @-24Npl br P-@30asx;Cys) - NHz; SEQ I D NO 33 5
Ac- Val - c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NHt; SEQ | D NO 33
Ac- 2- Nal - c( OyA%isiAIg Or PAEZ/Ar g- Tr p- Gaba- Cys) - NHz; SEQ | D NO 33
Phe-,c( Cys- Hi s; e- - Lrp=,Gabas Qys) - NHz; SEQ | D NO 34
Ac-ﬁﬁe-c(@s-%%ﬁ{]rb%ﬁf’g?‘ﬂ‘b‘- ABR- Oys) - NHi ; SEQ I D NO. 35
Ae-Ne- c(Oys-Rrdlegy s, @aPD@aBh Gaght, B 82 ableaEQ | D NO 3
Ac- Nl e- c(Cys-Hi s-Pne-Arg- D- Tr p- Gaba- Cys) - NHz; SEQ I D NO 3
Ac- Nl e- c( Cys-A»iflCys HDCyls; PeriNaiLy#y g- Tr p- Cys) - NHz; SEQ I D NO 16
Ac-N e-c(Cys-D- Al a-Hi s-D-2-Nal - Arg-2- Nal - Cys) - NHz; SEQ NG 16
Ac- N e- c( Cys-4° iy Bariqrdlefpted;Na| - Ar g- Bal - Oys) - NHh; SEQ | D NO 20
Ac- Nl e- c(Asp-Hi s- - - Ar.g- Trp- Al a-Lys) - Q 1D NO 38,.15
AN o o Ao 98 oBREaRGR: wyienepaensaidslirtm b ey nReng gt H or
Ac- Mige- (a%%s- Hi s- D 2- Nal - Arg- Tr p- Gaba- Cys) - NHz; SEQ I D NG 39
Ac- N'e- c(Cys-Hi s- D 2- Nal - Arg- Tr p- Ahx- Cys) - NHz; SEQ I D NO 39
Ac- hPhe-d (At seultc@tiNadcepiabte BaIo tabidt: Ly's) - NHz; SEQ 1 D NO. 40
Ac- Cha- c(Asp-Hi s- D 2-Nal - Arg- Tr p- Gaba- Lys) - NH2; SEQ I D NO 40 or 20
Ac- Ar g- c( Cys-Mord prefemed-of- thel immediately Gyregoingl grovpQof Com@oulds 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-c(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)-NH:; SEQ ID NO:51

W)

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)-NHa; SEQ ID NO:52
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH:; SEQ ID NO:51

25  Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH:z; 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-¢(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-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
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or a pharmaceutically acceptable salt thereof. A nore preferred conmpound of
formula (1) is where said conpound is of the formula: A is Arg, D Arg,
hArg or D-hArg; 25 or a pharmaceutically acceptable salt thereof. A nore
preferred conpound of the imrediately foregoing group of conpounds is

D pen, - ApNIGRAGPILs DS Pp- A P Il Cish AT SEUPING, 19‘:\’ Ao taba Abor
del eted; , . i D-Trp, D-Bal, or
D-(Et)T‘?C e‘ibtﬂf})f\%npﬁ %‘%?“%sf'ﬁﬁrﬁg‘,ecﬁm%%‘%é% D Trp, 1-Nal, or 2-Nal:
AB i's Amhélcec st BishhPhelRRAT rp_é;pm-gtcﬁ)xmum SEQI® NB:FYs, hCys, D-hoys,
Pen, D- Pen, Lys 5 Al10 1s or deleted; or a pharmaceutically

accept a@@ha(@y&%@ﬁh@&gﬁp&@@eﬁy&ﬂ%ﬂﬁ@ IDIN®#3e | medi atel y

for egm n ounds Is where R2 and R3 each is, independently, H,
acyl } %’glﬂféi F'Hlé'ID F‘l’ e‘l@ﬁggﬁBﬁPrng%i NHaSHREUNSI |y accept abl e sal t

thereof u tely foregoing group of
conpoundbé ﬁ% V\%%P FE’% oﬁﬁ?ﬁ%ﬂgsf)%]ﬁ%%?gﬂwfﬂ is Cys or Asp; A3 is
D- Al a orpdehglcthp-HMDIFhetAS T &-Lﬁ)lﬁﬁb?,ﬁ@rm@qéd\lal A6 is Arg; A7 is
Trp; A8 is Ala, gaba or delete A9 1s Cys, Pen or Lys; 20 AlO is deleted,;
or a phatc#m@c(rﬂspélﬁs@-ﬁ’he@pgéhpémmys)-hﬁ{zeﬁﬁQBAN@:Ge preferred conpound of
t he i medi ateli/ f oregoi ng roup of conpounds is vvhere R2 and R3 each is,

i ndepend¥nthg-cldspoHissPyithe-rg-Trp-Gaba-Lys)-NHz; SEQ ID NO:1

10 Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHs; SEQ ID NO:11
Ac;hPhe-c(Asp-His—D-Phe-Arg—Trp—Gaba—Lys)-NHz; SEQ ID NO:11
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c{Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:21

15  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-p-Ala-D-Cys)-Thr-NHz; SEQ ID NO:23
D-Phe-c(Cys-His-D-Phe-Arg-Bip-p-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
D-Phe-c(Cys-His-D-Phe-hArg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26

20  D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NHg; SEQ ID NO:28
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NHz; SEQ ID NO:28
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Nle-¢(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

25  Ac-Nle-¢(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-¢(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-¢(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-¢(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

30  Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NC:31
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
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pharmaceutically acceptable salt thereof. 25 More preferred of the

I mredi ately foregoing group of conpounds is a conpound of the fornula:
Ac- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2; SEQ | D NG 50

Ac- D Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp- Cys)-NHz SEQ I D NO 50

P L i s R o
e o o Aot TR Al B SRR B0 RORS 072,

Ac- D- Ar el AS(Tybitsis-D-Phe Ay grﬁmbéicgrs)-m Sk ISBROBD NO 53
Ac- Ar g- c( Asp- Hi s- D- Phe- Arg-Trp Al a-Lys)-NH2; SEQ I D NO 53 or

Aﬁaf\;gcgfjcf?]ﬁegﬁcm Pﬁﬁﬂm Naga-ﬂgrp}e-m;SH@iﬂD N%Sﬁelr P eyo o?gt hg o
irmiﬁl at¥r df%?%ﬁ&‘ﬁﬁﬁp’%f%ﬁ’fﬁi‘fp%‘ gﬁﬂo@}kéﬁgﬁ% rﬂ)%ﬁmﬂloogot he formul a:
ro- D i ey e Rl Phshiz il b%%@ﬁf”fﬁm%&%@?a NG 5L or 10

Ac- Ar g- phielse msaalﬁh%-@g abﬁLQ%JMIQBEDIN:NO :33EQ I D NO 49 or a

pharmaceutically acceptabl e salt thereof. Mire preferred of the i mredi ately

f or egoi wg- lglem(ﬁys}BPddh%a-lﬁg Trp-GabaeGyg)ydNHg SBOQ IDYO3Sr mul a:
Ac- Ar g- c( -D-Al a- H s-D Phe-Arg-Trp s-NH2 SE ID NO50 15 or a

phar rracé’ti—‘t‘ H(Cys-Bet iy '@h@a‘}%?ﬁ’e@ ' red of the i mediately

- Boar GRAENC PRSP A R ﬁgba-?é’ﬁp@**%%@ﬁ @E’é%””N'o%l or a

phar naC@L&NI@é (Cys-BeARPHADD O NALArd PRI-€9f)-NEE sWoy 1 Rtefeer red of the

i medi atel y foregm ng group of corrpounds is a conmpound of the formula:

Ac- Ar g- {cyite-dCpé-B- MlasHR-D-2Medhl- Arep2-Nap-OPys NI SED TSRQ:® NO. 49 or a
pharmaceutical |y acceptable salt thereof. |n one as&ect t he present

i nvent i d¥-Nie-e(yebrale-His- R 20apdignBrldlemnNln§EQIB NGl a (11)
(R2R3) - A cRELEAL LD AR R e p K15 ys B, sEQ D NO38
15 Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-p-Ala-Lys)-NHz; SEQ ID NO:38
Ac-Nie-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:39
Ac-Nle-¢(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)-NH>; SEQ ID NO:40 or
20  Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:49
or a pharmaceutically acceptable salt thereof.
A more preferred compound of formula (I) is where said compound is of the
formula: _
Alis Arg, D-Arg, hArg or D-hArg;
25  or a pharmaceutically acceptable salt thereof.
A more preferred compound of the immediately foregoing group of
compounds is where said compound is of the formula:
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp, or Glu;
A%is Gly, Ala, D-Ala, D-Glu, B-Ala, Gaba, Aib, or deleted;
30 Atis His;
AS is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, or D-(Et)Tyr;
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wherein: 30 Al is Me or deleted; A2 is Cys or Asp; AB3is Qu or DAla; A
is Hs; -19 A3 is DPhe; A6 is Arg; A7 is Trp, 2-Nal or Bal; A% is Qy,
Ala, DAla, (3-Ala, Gaba or Apn; 5 A9 is Cys or Lys; each of R2 and R3 is
i ndependently sel ect ed fromthe group consisting of Hor (Cl-C6)acyl;
provided that, (.I) R2is (G-C6)acyl, then RB3is H and 10 (I1). when
A2 is Qys, tHEHS %gﬂ%r & or a phar maceutlcally acceptabl e salt thereof.

Mor e preferr ﬂmﬁl goi ng group of compounds is a
conmpound of t‘% ?66%? 1@ %S?/\ga?DAI a- Hi s- D- Phe- Arg- Trp- 3 y- Cys) - NHr
SEQ | D NO 54 Atlib ABe,-ANagp-aif bk Aba -dii nd- Phe- Ar g- Tr p- D- Al a- Cys) - NH2; SEQ
I D NO. 54 Ac-Ne-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-(3-Al a-Cys)-NH2; SEQ I D

NO 54 Ac- Nl eA%d¢ Cys-IBCaishCessDirBysePon, d2-Pep-oBdlys- Cys) - NHv SEQ | D NO 54

Ac- NLe-c(Cys Hi s- e- Arg- Tr p- Apn- Cys) - NH2; SEQ I D NGO 54
Ac- C%Q/s Gu"ﬁﬁgﬂ%-f e%’ﬁg'Trp Al a- Cys) - NI 2; SEQ I D NO 55 20

Ac- c( Cy s)-NH2: SEQ I D NQ 55
Ac- c( qs%fgpiﬁaﬂ‘ﬁﬁe?% hecgﬁ'ﬁ@%& ﬁ}e%‘%s) NH2: SEQ | D NO. 56

Ac- c( Cys- D- Al @- idiose QpreReredr gmﬁ B&hd %ﬁt&’%&ﬁateﬁE@oiégo oup of
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg Tr p- Al a- Cys) - NH2; SEQID I 5

Ac- N e- cpmpguﬂddxisawhe&-maﬁthﬁeg:hﬁspn(dapm@rﬂysﬂ ralbjﬂ nBEGPardyN@IST 25

Ac- N e- g) HIS DPh Arg-T %&ﬁl Cys)-NH SEQ I D NO 57 or

Ac- N e- g’cl Bhagnaacey YAFC@PBHAH? Esﬁg? NI 2; SEQ ID NO 58 or a
phaqa‘aceutl Ciﬁ% OP?@??& ?}% fflﬁb&u}l@e&ﬁ%? ! etzcnate% g@r ef erred cforrpound

of formula ( I'S eac
speci fi Q@Hp)éuﬁ&é%%l@ér@galh%ﬁpﬂuﬂ&Mﬂ@f&rﬂﬁﬂeﬁxa”D' es section of

A?is Cys or Asp;
Al is D-Ala or deleted;
Atis His;
15 AS1is D-Phe or D-2-Nal;
ASis Arg;
A7is Trp;
Atis Ala, Gaba or deleted;
A?is Cys, Pen or Lys;
20 A is deleted;
or a pharmaceutically acceptable salt thereof.
A more preferred compound of the immediately foregoing group of
compounds is where R?* and R® each is, independently, H or acyl; or a
pharmaceutically acceptable salt thereof.
25 More preferred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-¢(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)-NHs; SEQ ID NO:51
30  Ac-D-Arg-c{Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NQO:52
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
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30 the present disclosure, or a pharnmaceutically acceptable salt thereof.
-20 In anot her aspect, the present invention provides a pharnmaceuti cal

conposition conprising an effective amount of a conpound of fornmula (1) or
formula (11) as defined herei nabove or a pharmaceutically acceptable salt

aSpoct, ATBTRCYR NHEL Bhe B ol FoRe BB IS NGRELI  conposi tion

conpri si an. ef frectives L A.600 a (l) or formula
(rr) as @%Pi%gé(ﬁgﬁﬁg%g%wgr@ ‘%ﬁg ceuﬁégpf)ycgg%ept abl e salt thereof,
t oget herAdhid c PIAIsTBPRUIAGA T ARCGRPNFD, SEQAIDIN®H30F di | uent, wherein
said conpound iS a selective nelanocortin-4 receptor agonist. 10 In

anot her Aspegt(CysHe-Ada-EEe-2-Nal-dngiTop-GuspNieSEQ IPMM@AAceut i cal

conp@sition conprising an effecti¥e apount of a conpound of formula (1) or

f or nBI a qrPhargaceydirallyascepipkie § reofr a pharmaceutical |y acceptabl e salt
thereof, to e i phar i eal e | e, carrier or. diluent,
wher ei n sai dq&é%n%(%un%@? ?faage'@%ﬁ (ilﬁ%ltee%ﬁéf %(1:' §%§r g‘ltoﬁigﬁfr ecc%1§'t° 31r"d%1dsor?i st with
a functi®fdoundlof id fdrvhBlaechar act eri zed by an ECso at | east 15- fold nore
sel ective for the human nel anocortin 4 receptor than for the human

nmel anoc okd¢-Ang-t(Gysdeploilis-DhBhd Ang A rprElys)ANErSHCNTIBNQ:8& ept or and t he hunman
mel anocortin 5 receptor._ln_yet another asgectg,ﬁ t he present invention

pr ovi deAaDpheg-¢by His-Rhsoaie TignFey RIDINOH &t  ve anbunt of a
co und, of, fo I [ };.0 f,or mul a [ her ei nabove, or a
phgﬁ cééﬂﬁ'%E%'F{C{}%géé%%%Pé}?%FﬁrgﬁJ -gﬁa%i-k@ﬁﬁﬂgb ]ﬁﬁ%ﬁ a pharnmaceutically
accept abrq fRahh&utiRsllPhdcbSable Wi @iebdt. Sai d conpound is a sel ective

mel anocortin 4 receptor agonist with a functional activity characterized
by an ECso atMbmasptefdrfed aifdthevinemedihedyt ifmegding gloaphofreompeladoeoat i n 4
receptor than for the human nel anocortin 3 receptor, an ECso at | east
90- f ol d ceBPeungd of hedermyla: f or t he human nel anocortin 4 receptor than for

Sl oot | Vo R B ThAEOR B BRORGR TR WERGHELD REP 0 t he human

mel arE“Qfﬂa'f%a?mE@e‘ﬁﬁ@%]ﬁfacc@ﬁtaﬂl@ S?@g%ﬁ@gﬂ | east 3000-fold nore selective for

t he human anocort 4 receptor than for the hunman nelanocortin 5
receptor. 30 Nireapgifiesd af pet imrhbdiafelie $eREoingVEOupOs poRYLEREs & a
pharmaceutical conposition conprising an effective amount of a conmpound of
f or mul a compopnd of e fponwlat a (11) as defined herei nabove, or a

pharmaceut Leal X BeRELA S S Ao i S0 NH:; SEQ ID NO:51

or a pharmaceutically acceptable salt thereof.

20 More preferred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:49
or a pharmaceutically acceptable salt thereof,
In one aspect, the present invention is directed to a compound according
25  formula (II):
(R?R%)-Al-c(A%-A%-A*A5-AS-A7-A%-A%)-NH:

wherein:

30 Alis Nle or deleted;
A?is Cys or Asp;
A3 is Glu or D-Ala;
Atis His;
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together with a pharmaceutically acceptable carrier or diluent, useful for
treating an acute or chronic inflammtory di sease or nedical condition
such as general inflammation, inflanmatory bowel disease, brain

i nfl anmmati on, sepsis and septic 5 shock. In another aspect, the present

i nvention provides a pharmaceutical conposition conprising an effective
anount of a cdHpbuRlEof fornula (1) or formula (11) as defined

her ei nabove, 8{. g.har maceutically acceptable salt thereof, together with
a pharmaceuti ai‘P?Sf acceptabl e carrier or diluent, useful for treating a

di sease or megical., ooqdi JAgt W th an autoi mmune conponent such as
rheumatoid 10 arthritis, gouty arthritis and nultiple sclerosis. |In another
aspect, the pATis€iy, AlayiveuhipAlyGaba desdpa; phar maceutical conposition
conprising an effective anount of a conpound of forrmula (1) or fornula
(11) 5as defi ndtisk@per habove, or a pharmaceutically acceptable salt

t hereof, together _wth har naceut i cal | ceptable carri.er di | uent,
usef il tor ¢ reephl B BSAdTer i Reds fEGRhE RS GRS 2BELE ompant ed
by wei gttb_g:@jagylsuch as obesity, feeding disorders and Prader-WIIi
Syndrone. In further aspect, the disease or condition treated is obesity.
In yet a furf,:lhefdeasmﬁct, the di sease or condition treated is a feeding

di sorder. In another aspect, the present invention provides a

phar maceut i ca(ﬁ)-comphgiRﬁélﬁCEdeyﬂ,é:ﬁﬁgR%\iﬁH:@ﬁﬂecti ve anount of a conpound of

formula (1) or fornula (] as defined 20 herei nabove, or a
phaﬁﬁaceuti catyy a‘gg%tbf\ébql sgief Aet%df, together with a pharmaceutically

accept ab&r%;%‘%éﬁnﬁ@éuﬁ%ﬁ%)ﬁ%%cggﬂ%l’gs afdilof Or decreasing food intake, for

decr easi ng y welg I'natron thereof. In a preferred enbodi ment,
the present NoxeprdiohRed dFVihdesnmediflyTE6REbING AEroGPTHO TbinpdingP PRI Si Ng an
effective anount of a conpound of fornula (I) as defined herei nabove, or a
phar mac ewmpoadndyof Bfe fecoelat abl e salt thereof, together with a

pharmaceutical |y acceptable carrier or _diluent., which is useful for

di ni ni sAaYle-eSasihAkkBis-Bdtheshts Tp-ShoGyorYdR SEQIP NOR4%nbi nat i on t her eof
wh i h i i et | | i ds:
hes 1Pe” ASNECH D ARHIE D Phe A% PR Y B SHE IRAIGBY 23 compounds

Ar g- = j - 3 J .FAC- D- Ar g- -D
0 A e S A A T T D o SB0bRoshe- B Arg-e(©ys

Ac- D- Ar GAGNRY&((Ps-Al-Ald- s D-FleeA rgTrp-Galpn-©ps))NREBEGHD ND:3O, 51,

Ac-N e-c(Cys-D-Al a-Hi s-D-Phe-Arg-Trp-Cys)- -22 NHL_SEQ I D NO 7,
D- Phe- ¢ (&yNe4(Eyp-Ala-Tia-DAthe-Avgp TipsApn4ye)- W) SEQ ID ND:54EQ | D NO: 24,

ﬁ(r:gN L?Q%gé&ﬁ% ﬁﬁ@gggﬂgge'ﬁ'%@@?@ﬁw gﬁ%%%fNCN)OMZ)Z IOL Qgt _anot her

ggrer{ozgg ir ??gﬁ(@?@lﬂ@ﬁ&@éﬁéﬂé—@%@éﬁﬂa%ﬁm}EE‘SEE MWiES52 pharmaceuti cal
Ac-c{Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:56
Ac-¢(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
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NHz; SEQ ID NO:57

25  Ac-Nle-¢(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 pharmaceuticaily acceptable salt thereof.
Another more preferred compound of formula (I) or formula (H) 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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5 conprising an effective anobunt of a conpound of formula (1) as defined
her ei nabove, or a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier or diluent, which is useful for

di m ni shing food intake, decreasing body weight, or a conbination thereof,

wherein the agii i i,e i . . . .

hes Arg-o( Oys. B abEothel HSBEE Whe  Bresentnventin gpoyifes o Bhprmagentisal e,

anot her RbRIBEESH RERHINERD, effdBvO BRI dfNY QOIPIANAT SV ESIBMIR (I) or
pharmaceuti cal conposition conprising an effective anmobunt of a compound of
formul a @Eonmads (Medsidetided heregiabatoery pharnscphtivalipeeepiabld dajt thereefarabl e sal t
thereof, together with a pharmaceutically acceptable carrier or diluent,
whi ch i s apdermpceugically acrentable syriepetdilvent-ake, decreasi ng body wei ght, or a

conbi pation thereof., wherein the active 15 1ngredi.ent is .
hor D v g o oy pirted BPBm b ap RSkl Tl R o Nebamaceytirel o
anot her _peebBitieH SRR a, ciidyPIBREA: diTY QBIHRInE! GV IIRRIA (1) or

pharmaceuti cal conposition conprising an effective anmount of a conpound of
formul a ¢érds (Hephs definddehaieimabovee or ar plaarptaaeutivaly tac@pldble sadt éptradf] e sal t

t hereof, together with a pharnmaceutically acceptable carrier or diluent,
whi ch i s tegssies Wity a2 phermacaniisallyigagespiablencamkier fe cilugry nyheisly s@isi ght, or
a conbination t%esr eﬁ%I,ﬁV\her%ign .h_% active i%g{ edient is

Ac-Arg-cf&Ef)ﬁ 70 S 2ERRPY -fFf)ePWSa)gf’ =12 SEQ ID NG 49. In another
aspegf, the phgs %mér“Va%gédtP Nhe' PMsEl@s iﬁvd?n%ﬁ”??&%i&éscad pIERARBS]HchON
conprising an effective anmount of a conpound of forrmula (1) or 25 formula

(11) as dempositioheoaiptizhgyen dfectivephatomhe axfitd caipyuad cefpfabiuta B ér t her eof |
together with a pharnmaceutical | y-acceptable carrier or diluent, which is

usef ul f &rmude dHkas defdnesbhereingbovg o auphasBweswivnly aeceptadle sadt Hiereof| n yet
anot her aspect, the esent inventio ovi des a pharmaceyti cal .

conposi t??%ﬁle(%ﬁ?tiﬁsfngf‘%aéﬁ c@ﬁ?’véccegﬁﬁ nf2oF" aorcgiﬂﬂ%dwﬁ?re%rsﬁ‘&l a (1) or
formula (hhbhofsd 464 sBEcivaSheiRERoNS 4 Bkepor3thAARC S Y adfigEPt abl e
salt thereot, together with a pharnmaceuticalTy- acceptable carrier or

di | ueht , chaeftuizddby AeBCo asleng 1500t monsdeigetivofor iy henan 2landesr€iagi ng body

wei ght. In another aspect, the present invention provides a pharnaceutical
conposi t resaptos b semihegdhrasi arelanasorivol receptora theo hpmandnelandeprtimi3a (1) or

formi s (LUl e delince herp nabaus or, 8 pharmoeutcal |y acceptabl o sal
ool b LS ReLa) fe SySERE S apeam o
cachexi aceffosasi icBmprBinig! an lefRbihed hhouht ok a compound of formula (I) or
20 formula (I} 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 ECso at least 17-fold more seleciive for the human melanocoriin 4
receptor than for the human melanocortin 3 receptor, an ECs 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 ECs 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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further aspect, the disease or condition treated is anorexia. In a further
aspect, the disease or condition treated is bulima. In a further aspect,
t he di sease 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_c ia.,L.n ot her, aspect, ;the present inv I O rovides a
ohar modhET R ea sierd St tger OF hpranafEEe, e BhER 0 Hethound o
formul a té%éth&f witﬁ%gﬂﬂék&aéédtﬂcaﬁf all@plaBRAAPRECHTBARNE ustful Qorpt!?@a[tﬂ%cﬁpt ically
acceptable salt thereof, 15 together with a pharnaceutically accCeptable
carri er autediok uddnicuirdlanimatory tdissmbeé g anedivad ploadition dudeasse generakdi cal
condi tion_such as skin cancer and cancer cachexia. |n another aspect, the

present i tign, nflagrasterys bpwsl diseess: bran indempwdion; sgpsisord isePtiy an
effectiv mount of .a conmpoung of forpula (1) or .f.ornul |1 s defined
et oPnalBORE ot St aReE e ReRebdpratich Sipviohet adrrmatetiabs her
with a HpTeftoH! & ﬁiéén?caﬁxegffééﬂv% SRALIAELL U cS’hi;Hﬁﬁﬁmeﬁn‘%fn'ﬁha f(ﬁrmtreat! ng
a reproductive or sexual nmedical condition such®as endonetriosi's, uterine
bl eedi ngormulaxXilas desihed tetaimaborecot a lphatiyiadewticillyo Beccepthbitesilie tipesbfsexual

response in females. in another aspect, the present invention provides a
phar mac dogdther with enploymacerticaBynare¢eptable emrier pedilnent, upefuhfordteating@npound of
formula (1) or 25 fornul. 1), as def.i ned herei nabove, or a X
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cord injury, and weight |loss due to a nedical procedure selected fromthe
group 3G comgiosndngf oformimdmuDherapyrmulad{IBt iasndefiradahereinalmyer aory aor

per manen I mmobj | .| zati on, an lalysis. 24 | n anot her aspect, the, present
i nvent i (PrilaHF‘B‘?ﬁ Yaacﬁ?%tﬁhlgég]ﬁa'feﬁ#' togethpbwi ia(}?r]‘aﬁﬁ'ﬂﬁq@%a%ﬁpfégkect ive
amount of o rapal . r LI i -
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a phar magesthpaitd byaweht 2hincsudl 49 SBes_ﬁEr,. et Hisokthe®s Uhd fRhdéLwali N0 a 5
cardi ovascular di sease or nedical condition such as henorrhagi ¢ shock,

car di ogéyndromsdobka flmthervaspedti thestismke or eontlition sreatedris dbestyddnsyetiad car di ac
cachexi a. |In another aspect, resent invention provides a

th
phar nacéurth%raﬁspe%ﬁ%éﬁea%%%ﬁQ% wgated i6rF Eedingedisprsient Ipranoth@npound of
f | | f | L | .defined h L nab . har. ticall
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carrier dfectid Watthunt UsfallcomPbuhd €5 iEB9ni@la () or formula (I) 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 pharmaceuticali 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)-NHz SEQ ID NO:32, Ac-
Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)}-NH2 SEQ ID NO:50, Ac-D-Arg-c(Cys-D-
30  Ala-His-D-Phe-Arg-Trp-Cys)-NH:z 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)-




pul nonary di sease or nedical condition such as acute respiratory distress
syndrone, pulnonary fibrosis, chronic obstructive pul nonary di sease and

asthma. In anot her aspect, the present invention provides a pharmaceuti cal
conposition conprising an effective amount of a conpound of fornmula (1) or
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- 25 f or ihipokitibh campeRfisRCrReHR AAGAKSDS aQbmPoRRALIBEAIIA APhd JetRedent abl e

salt thereof, together with a pharmaceutically-acceptable carrier or

di | uent hersndholvef ar tr phtimareaticallyn abcephtabda saltortheredl, ciigethendivithoa such as
renal cachexia and natriuresis. |In another aspect, the present invention
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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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grow h. In another aspect, the present invention provides a pharnmaceuti cal
15 conposition conprising an effective anmbunt of a conpound of fornula (I)
or formula (11) as defined herei nabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically-acceptable carrier or

di luent, .usef ul dul ating bone netabolism bone formati on and bone
devel oprre]#%%aslmngé%&ﬁglrgﬂgspect, the present invention provides a
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agoni st, or a pharnaceuti cal Iéezccept able salt thereof, with a functional
activity chardet enpther aspeen preseni dpventibp frspuidapre pedrevceutisal or t he

human 5 nel anocortin 4.receptor t.han for  the human | angcortin.3 receptor,
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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 preseni 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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in a subject in need of such treatnent. In yet another aspect, the present
i nvention provides a nethod of eliciting an agonist or an antagoni st
effect froma nelanocortin receptor in a subject in need thereof which
conprises adm nistering to said subject an effective anount of a 20
conmpound of for myl 1)..or faormul L), defin her ei pahov or, a

phar maceut i ca?‘f‘ %%gérptaggf%’ gtglﬁt p?ﬁ?érﬁteo]?‘?%ur?gar% ﬁg?s as p%n%%%afg %ﬂcf)lr esent
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effect frRepen Bl RNasieshodk, £E£8RRERIH AisdrddPhRE bardlhcR8&##xia30 thereof which
conprises admhistering to said subject an effective anount of a conpound
of formula (I )noandthermadspedt! |the aprededti riecerttioneipnatidese, a opharmaeditical

phar maceutical ly acceptable salt thereof, wherein said conpound is a

sel ect i vEomppsition coprising pB ceffaciye agening tofyg tampopnd cefi snanladbiern ty
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ol anocolera GLAE AEE Rirrinp BV od 3 phitaoRlEHO Gorpiine s Llhettd, T he
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yet anoth aspect, 'the present invention provides a nethod of eficiting an
agoni st pulmenaan disgase @tmefifat edonditiomsachmslaameaespitatony eiepsosyridiome subj ect
in need thereof which conprises administering to said subject an effective

anount opulmonssyrbrasts, dirofisobsiractive)pubmonay digeasq and) astiyngef i ned
her ei nabove, or a har maceptical |y acceptable salt thereof, wherein said
Compound 1 albeRuihed doPH dHbcBrEr ATVO08P: SFoTaEhi% P RRCHt Tt | onal
activity GharaaLebatilishy 3 EHelv@hmdBpdr & tolPolndOserRhEL V& for the
human rrefangcortlfn 4°recé€ptor than f&ﬂc-)rF tﬁe %ucPrgﬁJorre?gnocortl nt(:‘s1 receptor,
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a nmethod of treating an

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

- 25 -




acute or chronic inflammtory di sease or nedical condition such as general
20 inflammation, inflammtory bowel disease, brain inflammation, sepsis and
septic shock by eliciting an agoni st or antagonist effect froma

mel anocortin receptor by admnistering an effective anount of a conpound

of fornula (I r fqrmul l1).as defined hereinabove r
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t her eof , blyin eblbéd tfiodg BldodgglRtse levelsnNichgdnissireRdr, epherbindfie asectdibanocortin
receptor by adm nistering an effective anount of a conpound of 10 formul a
(1) or f orafivator, | lejming dofli bedwviver gpaivalperception, neyshprotestient ansh mexve

accept abl e alt thereof. In a preferred enbodi nent, the present invention
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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
aicohol consumption, for reducing aicohoi consumption, for treating aicoholism, 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 ECso 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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NG 49. In another preferred enbodi nent, the present invention provides a

nmet hod of decreasing food intake, decreasing body weight or a conbination
thereof, by eliciting an agonist or antagonist effect froma nel anocortin
receptor by 25 administering an effective anmount of a conpound of formula

(1) ora]&?r%ﬁgﬁtiﬁﬁlly tapl e sal hereof , .wherein [ onpound
is Ac-Ar 5‘ C é%/s.- APar Psr%g}%ﬁlg Zjlr%g?ﬁtr %n@éﬁ %WIS‘LI]::& ‘?ﬁm.ogltﬁne anot her
preferredo ARIbful (SrMRRMHESEMtohd) \BRMMRMI B\ LS tife MRIARG0RN 4
decreasi ng food intake, decreasing body weight or a conbination thereof,
by el i ci trecept@naguonisti et agphaumaegaicallt aedepdle falb thexedD with arfanctidriah
receptorra?{é adm nistering an effective amunt of a conpound of formula (I)

or a pharsBdsuchamrierized dyptaditer ahlleast dételds moyth selestivestor dhe dmgpamd i s
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by eliciting an agonist or antagonist effect froma nel anocortin receptor
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phar maceutical |y acceptabl e salt _thereof, wherein_said conpound is
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conpaynd pRindrAhBlhécoktin 5 Pbcep@imul @ (11) as defined herei nabove, or a 10
phar maceutical ly acceptabl e salt thereof. In another aspect, the present

invention prdniatdethenaspethde prksahe divenstion grévidet thomse opi tHapapuitically

i ncreasi ng body weight by admnistering an effective amount of a conpound
of f or nuleHeqtive amoyndrohd melanpyorty 4 meeptae dgordstesomisuind, ofdiermula (I) or

phar maceuyti cal |y, ac table.salt thereof. |n_another spect, th resent
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(11) as defpadertireneddefisucieiregment. phar maceutical ly acceptabl e salt

thereof. In a_further, aspect,. the foregoing method is 20 used.fo treat
anorexia. In &“Vﬁ’i’?l}?é}?erégﬁeé%tt?e PFF'ée‘?tng Oﬂ‘d’r ﬁ%ﬁn?e%h?iﬂs%é‘ﬁlcﬁmﬁraé'at

vast i ng. S5 Q1 PRRagPRRERfiect o) RERCLTARNoL By H3F Ol PERL 61 g

et hod i ghetssfdwhirht é@aprises aaiheinisterly £AB4E! subjehaxi dfective aRRuREof aspect ,
the present invention provides a nethod of treating a neoplastic disease
or nB@i capmpowrid t pbnfosmula o) ski rfovamleer(Ilhngs defined hereinabove, or a

pharmaceutically acceptable salt thereof.

In another aspect, the present invention provides a method of eliciting an
agonist or an aniagonist effect from a melanocoriin 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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25 cancer cachexia by eliciting an agoni st or antagonist effect froma

nmel anocortin receptor by adm nistering an effective anount of a conpound
of formula (1) or formula (I1) as defined herei nabove, or a
pharmaceutically acceptable salt thereof.ln another aspect, the present

i nvention, provides met hod. of .treating .,a reproductive qr. sexpal. medi cal
cond t | oRPBRArHE%IR FRePAPIsCral iR HaRf BRA S itnd o8 SHbBtcr on.
erecti| ey sioddrid PRcaNr SasifamaTa ﬁﬁi&ﬁéﬁaﬂa@ﬁﬂ%n&?arb&eﬁﬁﬂﬁdg% B 2l 1 Ci ting
an agoni st or antagoni'st effect froma nelanocortin receptor by -30

adm ni st &dakins-afold khere tseleetieamiurnthe diuraarc axghkoivadrtiof 4 freceptdrathéh Yfoothe or mul a
(I'l')y as _defined herei nabove, or a pharnaceutically acceptable salt

t her eof . hpmaafpelpeecoiiy & geceptagethgugean melaneeartin 3 BeerRyl dedwarsy of
treaténg a. di s’%’%‘ﬁ or tmsdi cal condition resulting fromtreatnent or insult
to an® or PERTOSPERHEPE or gan transpl ant rejection, ischenia and

reper fusion 1 i YedanotRlndhd BOBrSBIIALeriREGrbBUL Y mddfich YRliGltngl f5S due to
a nmedi cal proceture selected fromthe group” consisting of cher‘rgt her apy,
radi at i oagédisetr apyn aheFpnisakife@rfr@rrarmrimbeontinnebépgtor &t & eabeodindheddysi s by
eliciti ngﬁ?n agoni st or antagonist effect froma nelanocortin receptor by
admi ni st erered whichf ¢amaprisgs aaig@uﬁter@fg W saddpwbiedt en effective pmoant f aor

formula (11) as,defined heregi nabove r pharmaceyti.cal.l y acceptable salt
hereor. Stmbafit net BEpul 6} He” drBuey (hbandaRe: dhRndRtiatian of

treagy ng i S [ rmﬁ;r Al . b SEA fenorrhagi c
shocd,) cg?[ |oggﬁ?%ﬂ§sﬁ%%ﬁabﬁy%?sgﬁégn§fb S o%ﬁ,sagcg?gﬁ\?ggguﬁéa%] S%?gorders and
cardi ac grldsbrinbyreeéptor ddongst Withed fz@aond acvityadHaagaizat byfaherls 4t om a

mel anocortin receptor by admnistering an effective anount of a conpound
of for nuleast 15-fadd merensdlective |fpr she humanecaelaheqostiinabsereptoprthan for the

h ticall t abl | t f. th t h t
nvent | oRPOBEaT LS FSRPBT. it fiiEposod Fif Rina ey e EdaL e rmiBa) cal
condi ti of,.g %1%@01%% g%gé;ﬁof &Faﬂ'f&g%@rh\ﬁnﬁdn% Scortth 410 tor, ADEPH RIS Y

( . Egéd' .
fibrosis, chronic fructive nmonary di sease and asthma by ‘eliciting an

agonist 200-fNd aga8isslectdfel @€ thd h@faa niehRROART § iréepit @Rii0forltYie diani St eri ng
an effective amount of a conpound of fornmula (1) or fornmula (11) as
def i ned miedarecerdingy wecephor, corpimakGa et lsasic0Dyoldoverst seldcEve &irtthe harwof . | n

anot her aspect, the present inveniion provides, g nethod of enhancing 25
i mune t 816 ﬁ%‘@n&rrefqpé%‘ﬁ?‘ﬁ@foélqﬁ%ﬁl@?‘é’é“ﬁgaﬁc?maq TRGEPIRT agoni st or

ot active anpinioeeh SR TR SRAERL Bk SR Sler ¥ AN ol RE Mt | nea

her ei nabgMfte & cP:rdi’:Iﬂ:?‘riﬁﬁef:i’ﬁh"tta-td;‘ry"lI Hi¥ease or medical condition such as general

L)

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 pharmaceuticaily acceptabie sait thereof,

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

25  disease or medical condition with an autoimmune component such as rtheumatoid
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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acceptabl e salt thereof. In another aspect, the present invention provides
a nethod of treating 30 dermatol ogical disease or nedical condition such
as psoriasis, skin pignmentation depletion, acne and keloid formation by
eliciting an agoni st or antagonist effect from -31 a nelanocortin receptor

by adm nj st.eri n effectiyve nt, of compound of formula (1), or

For mul o e Sdebrdrrs oy e W Sehdrgme s, AR a ecai g FEREPRRb e sal t
thereof . od iy 3RA1 heddaRR6lin (08 % 5P Al BRI Ot @@@xﬁ‘%emuﬁ?yfoad of
treating a 5 behavioral or cen?ral nervous syStem or neurona | Sease or
medi cal @edsbiuindorofs Yefinulas (Bnor efyrmule P (RS SisO NdefifdD MerdisHavact dror and
neuropathic pain by eliciting an agonist or antagonist effect froma

mel anoccpharmacssdispllyp acdeptablersaliithereed, diy a furthertfspeatiof thedfpmgoingrnethodonpound
of farmula (1) or forpula (1l) .as,defined _hereinabove . a )

har S e disehes, o eiorh patel f Sbivedn vet  Tortan graret obbisdoresoinge pr esent
I nventi Vi . ' . ' |
conditi gtﬁe@égh&ggﬁsregﬁéﬁ%g@h% %éagﬁ&dis r%gf'? %g%c’gd%yigfgﬁgﬁlﬁ: n ah(ﬁ?elagoni st
or ant agsesdnt iR¥drtivh provided dVBletl of UedtehBREIb6 iktike (bchiaBin@! by an
effective amount of a conpound of forrmula (I) or forrmula (I1) as defined
her ei nabeeight or a somipinatieo gherieofa bly yeligiting Fradg anist air tantdgenisd feffedtSrem aanot her -

aspect, the present inveptiop provides a pethod of nodul ating a

nor nal i ZPREETOTHD FEERSR P¥ ﬂ&ﬁ?ﬁ‘%@’&“&ﬁ’&rﬁ%‘l&%ﬂ%tv@i g HEemBOURE efft al
q I . , . . . |
ar onch Sabpla f & Bkl 0655 BLLA nbdaBRRY B o Phan Bl B aQEplBle.

synt hesigitanérebe | IBaSErefdRAemBRIPEH B IHY Sresdit GRFEnBIOA PrbViBles BRI M €
vascul ar tone, brain blood flow, blood 20 glucose | évels, sebum secretion,

pher onontecsmsing tfoahintaks, deatasirg bddyaweighgoramcbmbishidan thereqfidiyrelieitingept i on,
neur oprotecti gn and nerve c}u owh by eliciting an agonist or antagoni st
ef f ect fAOASAUHATFIARMESFIfest BFAbHA MGlanererin JeePi Py AdBinisieringan anount

of a co und of farmula (I r A£.or mul | 1) _.as defined herejnaboye, or a
phar rrag:e”eg SEWA Wo‘é%ccg;a{ %qﬁﬁ(%c}u? of f?%nl}ﬂggp.(orf)d) }faﬁmgﬁeo‘ﬂ‘f_ yﬁ%‘:ﬁgt‘?@%s{a e present
i nVeBt | QRefbP VivHERuP SHRE ROFpSind Tl UA@NI@Q(C%;—I@@W%&%E@E@G{#EQ%H? atic
activity such as bone netabolism bone forrmation and on evel oprment by
el iciti NgHarSEQYAM NOM2, AntaganCss-Dekladdis-[D-Phm ArgrBrpaDag-ONHL ISEQ dDept or by
adm ni stering an effective amunt of a conpound of fornula (1) or formula

(11) as NeBns-RetugreieboileAladilisD-FherracentCesaNEe SEQ Pt WOLE. 4&i- t her eof .
30 10 angt ey PR i DR 5L Py R S RENOBTA SNIEEG S 2. N PI tI NG
His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:7, D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-8-
20  Ala-D-Cys)-Thr-NH:z SEQ ID NO:24, Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-
NH:z SEQ ID NO:22, or Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH: 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

-20_




al cohol consunption, for reducing al cohol consunption, for treating
al coholism or -32 for treating al cohol abuse by eliciting an agoni st or
ant agoni st effect froma nelanocortin receptor by admnistering an
effective amount of a conpound of fornmula (1) or formula (11) as defined

her ei nabove, or a phar, eutical cc e I greof.. In a further

aspect gt W&%&@%@Rﬁ%ﬁﬂ%ﬁ@ﬁ%ﬁ%ﬁ% isgi rée]lklg)é]i'vehSaﬂ‘étﬁ%‘nocort in

4 recep ' . y . . ' ' : goi ng

ot hod. RE e ehStodihgnd Ble Frebdli hRneBRRREAR, o phinb AT HlALmite FRED

consunptih@Re, deeréasing! Raly Weight baa Qefibindtioh theRep!y elRUGTY & agliiisPor

phar maceutically acceptable salt thereof, with a functional activity

char act emtagedishpffeqt 605 e melanasgein fe8eptop byl adprinistesing aatdffestiveoamotiet hunan

mel anocortin 4 receptor than for the hunman nelan%%@%tin 1A1? recegior, t he
¢ .

huraR e agEmaund of forpula (B or aharmaceitically aeterkrbletalt thespof shcre n

yet anoth of_ the to | ref-heds ni.ha .Caam 1 GpyTposi tion
usef ul fsglﬁf icﬁﬁﬁ%ﬁlflnfg éﬁ?é%F&%ggpnp [ o%d% shfaggggﬁgg%ghﬁeizl 1g’?l?cort in 4

r ecept 0OrNOAYONhSinotldr BpEitAthiFBsesnt GavdritioACsePidRblaemetiod éfh@dce@king th a
functional activity characterized by an EC-so at |east 17-fold nore

sel ect i \appbiie witholtuvarproalising body iweightlyy admapstering ba effedivet amotminan

mel anocortin 3 receptor, an ECso at |east 90-fold ngre selective for the
human e adooBrrqunds of Seeptkr ( Hem f?’ﬁ?‘iﬁh@haﬁd:}'?%ﬁgaahﬁé’é\a PY 39T Pecept or,

an o at |east. 200-1 ol | ective f t u in 4
recggforp%ﬁ%ﬁcﬁu%lf %gccﬁﬁ%g%n#gﬁ %%16%%? tll}{nan‘g%ﬁeé'cagg?%’.r @kﬁgéﬁ%gﬁg%{égp | east
3000-f ﬁgqovieieé 8 nRRhEE b ¥R 1da8ingttbed RoHERMHRINAPRE I idasiftg bBEF Ricdshitdyan for
the human 20 nel anocortin 5 receptor. I'n a further aspect, the present

i nvent i cidnfiniswirihgsart bifedtise anfount bhearapautuindadf] fprmelaf @con foemavo(Ihtasof a

nmel anocortin 4 receptor agoni st or antagoni st conpound according fornula

(1) or fdefined shereinabere, @sfa pharmesentisallo eecertable, sglh dhergele utin canatier

accept abl e t thereof or the.manufactyre of .a nmedic nt. useful to
reat a PeLabe B FrPER HEGAo B P S Brtfe A PRBRT HE*aF olp
congsst i Ngyief P?tﬁ}rﬁﬁ&oﬁg{ Chy WMiERMARE Quvh HsSERS3a, SHalinRS AaeRrer al

i nfl'ammat 1 on, 1 nflammator owel” di seéase, brain inflammation, sepsis and
septic shetig, dicheas aanyr ichcheRiaaundolaetingen fedddebnby eidiingsn afaisat oi d
arthritis, gouty arthritis and nultiple sclerosis; netabolic diseases and

nmedi cal ofi adagienst effesh frani e talgnogertghredgpion kjuedmiristeong bass effgctiveeedi ng
G sordor s e WL Sl o, TeLchelie Chggesn, i omticl
wastl ng’ph%%ggégtﬁaﬂfﬂgﬁéb@%ﬁﬁ Rerfora i a‘f@xﬁérrbgpé&, the %rlegcﬁi-\g fifdtilod i abetes,
20 wused to freat 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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di abet al ogi cal related conditions and conplications of diabetes such as
reti nopathy; neoplastic proliferation such as skin cancer and prostate
cancer; reproductive or sexual nedical conditions such as endonetriosis
and uterine bleeding in wonen, 5 sexual dysfunction, erectile dysfunction

and decreggsed. ) inf i sease caondi ti resul ting
from treatnen §e‘%m | nsu cB?e OémBPg%ﬁf’s b‘s"ﬂ‘gﬁ%gs @?8%”3 C@i
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I Mune t QbRS #4664, and wa ﬁpmﬁau@sféaa%kémaltﬁmwﬁnb MR SYoth R as those
associated with'certain allergies or organ 15 transplant rejectior;

t r eat mentcondistitey nmat otlegnathtrapy,s eadigioan dheapsj t tepmsoratyC hoS perfpsdiehasi s,
skin pignentation depletion, acne, keloid formati on and skin cancer;
behavi or dmmabiligatian ansk dinlysis byt eivitingd an eagopish|or dardeganistsefiagt roms anxi et v,

depr essi cti nd neur opat hi c nd renal copditions
or "t se R AR s8%Plot ) afriRtng HLA0F TacubRit b semmemecels. 20
a funp herfoﬁﬁﬂsﬁ) or tSniRh YL ddrihea ﬁ{eké?ﬂamgvéldﬁfhér%céiﬁﬁ:aﬁ% afceptable

t her apeuti cal | ef fective anount of | anocortin 4 receptor agoni st or
antagon|SMtd&mmﬂund according fornmula (1) or formula (I1) as defined

herei nabove, or a pharmaceutically acceptable salt thereof, for the
manuf act ur e ofin Angdr csRedht thesprfesdnt tipvenswanl HICE’IdQﬁoft meethod mﬁ; ixﬂahhgrveost atic

cecr ot onerdrals G O it rand b ek Qe NGRS ERpap U R
sper mat OQR&%Slgf% Wﬂéﬁ&w EhARY RecaPh MR ELO4R %m&é&%aa&gfm Gfiggse. body

t enperature essure, eart rate, vascu ar tone, braln fl ow,
bl oods glaucags Aist @V%hﬁagoﬁﬁbdffbc&&ﬁfrﬂta filanpbatifi et tGEby QtlhinisteRMkianat | on,

| earni ng an behavi or, pain perception, neuroprotection, nerve grow h,
bone net affettivenpmiount of3@ ¢asnpastridoref aftmmnmél)der/efbnpubm(ﬂ) a84définedi | | be

appreci ated.that ther peut| c.interventi o ddr essi ng bot h nor mal
physi ol oFEH12PgKe; %2t HH%PBTBE%@E%FIPJ‘W% g/ni ch utilize the
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advant ages, and features of t present 1 nv tion WI ecomsg appar ent
f rom t he plithdrit dgeaRSH ohddtidad eoraﬁﬂo@mruaaduﬁlr@dpﬁ&tory AkRRess Hyndrome,

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 (I) as defined
hereinabove, or a pharmaceutically acceptabie sait 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
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conjunction with the acconpanying drawi ngs. The conpounds of formulae (1)
or (Il') are ligands for at |least one of the nelanocortin receptors (MJ-R,
MC2- R, MC3-R, MZ4-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 bel ow
BRI EF DESCRI Pl ON..OF THltEong!;%A:éll\vgNGS: Eigure JA. Mean u%f%erence i &ood

m riin  rece sterin 4] .d_CO; [s]
consunmed %7 Ve e I"e“ PR 5mr'1at[s ours after adm ni sn’?l?a ion of 100

nmol e/ Kg (A8 (6 o $6knaARPeHASefinka HetGibRvd Bor kb RhBP a&epmibico0d
consunmed fromvehicle in fasted rats 6 hours arter admnistration of 500
nnol e/ Kgsdt tieed¢cfct ed conpounds. Figure 2A. Cunul ative difference in nean
food intake fromvehicle in rats after admnistration of various

concent r at i ondn gothsEpeperd e Fegant dnyentionpiavidesya mgthed 196 dteating ght
differen fromvehicle in rats after 20 adm nistration of.various

concent r BEVBHEALP Tesisb AR ok St newonel e o eX A Pt Hifiean 100
i ntake fpp %xﬁﬁi Qie?résﬁoﬁ,aﬁén% %ﬁuﬁ@ﬁ'&r{' hid rrf'éhicgﬁt‘r% Bﬁ _teﬁEﬁtiﬁ? pounds.
Figure 3B. Cumil ative nean bo I ght difference fromvehicle 'n rats
after adgonisisbr aintagonidt effebieéload ac owhmonasin Roepior hye addinilering ainl ve

difference in nean food intake fromvehicle in rats after adm nistration
of sel ecefertivgnpmenas of Fp geprepymd ©finferaula dDnernforpulp Wl @at defifeder ence

fromvehicle in rats after dm nistratio f sel ected conpounds. DETAI LED
DESCRI PTI'EH °’f?4|§rf‘!ﬂ%éﬁ?‘?cﬁ‘ilgc _Qcﬁeé’t%h%saﬁ'i)t%@wga_ture used to define the
peptiygles is tRabndHD é‘s?:Eét)’lihﬂﬁﬁ&ehf‘inRr&?ﬁcﬁ{ roviS hGhdnb A6t RBARAQ LlcRMP at the
N-term nus appears to the left and the carboxyl group at the Cterm nus
appear s Hgehdeeor ingliical dinditéorl fiehadd refalacichexiaand satfreds bf elitikingidn is the L

formof the amno acid that is represented unless otherwise 5 explicitly
i ndi cat edgoripl es antrgbnisk eflecth&oml semelanpceriiphrsicerpipr diydadwirdseiig @nt er ms

used hergin have the sane neani ng as, co y understo b f
or di nar y *SEEHE AROERE OFaf ¢ SUp ﬁ?tﬁ?ﬁ‘ﬂﬁaﬁghnf’f gﬁ%nﬂﬁao@s.agAﬁ ,e(g[al I

publ i cat |,QRs,.bBad %pgpg@]q%‘ji&a{i# cce%@ﬁlﬁi%&aﬁt&@fégf.m her references nentioned

herein are !ncoréora y reference. Nonmencl at ure and Abbrevi ati ons
Synbes Meani Nih 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 formuia (Ij 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

-32-




15 Abu a-am nobutyric acid Ac acyl group Acc 1-am no-|-cycl o(C& C9) al kyl
carboxylic acid A3c 1-am no-I|-cycl opropanecarboxylic acid A4dc

1-am no- | -cycl obut anecar boxylic acid 20 A5c

1-am no-| - cycl opent anecar boxylic acid A6c 1-am no-I-cycl ohexanecarboxylic

d F 7- h
= noi B0 SERTE TR 8sS 5 sheiRg, o ARuRR0 SRR dhecl o =
5-ami noP%ﬁElﬁr‘i&bfm@%éég(df' N>yl GHiRifisteti aIAreﬁe&{veRmﬁwmnw% bhgodiRimear gi ni ne

30 Asn or N asparagin p or D aspartic acid Bal 3-benzothienyl al ani ne
-36 Bi p 4odnulbi(pheiyinadlaiiing defieddsecihatbvieyor d phatnacetticadly al@p@bldNH CH- C-
Bpa 4- benzoyl phenyl al ani ne 4-Br-Phe 4-brono-phenyl al anine 5 Cha

B— cycl ohegy iharenfi o2 further anpers ot (e ferearipgamethphehe compeyrd @We%@ﬁcawc. ne Cys

2 3- d$ tﬁ%%?%g¥%ﬂ%ecg% %gggc 5 e A e?f%lofall‘[)%ngl‘e?.zﬁﬂélgﬁd Igﬁ%{%‘n o utilg{elly foregomg Dap
8- am N0- 3, fn g AHELGHBARI LAY WnbBsitibie usdt A6k HifbiRhg alcbh®) chRs@nfHich

(3-(2-furyl)-dlani ne
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 melanocorﬁn 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 ECs 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 formuia (I) or formula (ii) as defined hereinabove, or a pharmaceuticaily
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

-33-




Gaba 4-am nobutyric acid Gn or Qglutamine Au or E glutamc acid Qdy or
G glycine 20 H's or H histidine 3-Hyp trans-3-hydroxy-L-proline, i.e., (2S,
3S) - 3- hydr oxypyrrolidine-2- carboxylic acid 4-Hyp 4-hydroxyproline, i.e.,

(2S, 4R)-4-hydroxypyrrolidi ne-2-carboxylic add 1Ile or | isoleucine -37 Len

O b b CUSkdiEne MLl DOIOLSHC] NEcnbi?  Sha Kylotale S VP oL AFE RS O

f3-hMet f2Ho onrne na‘p')vr"il ani ne:

f3- (2- napgidpevdidgtAntReed ddnBitdind 888 Icbfphcdtthnblo diieted WGt s AdinBb&thy;

oct ahydr oi ndol e- 2-carboxylic acid O ornithine 2-Pal

f 3- ( 2- py medplpbtj@aberiferations-sRell af skidr parrced apd )pabstateneancds Peproductive or
f3-(4-pyri diail )al ani ne 15 Pen penicillam ne Phe or F phenyl al anine hPhe
honophenyexHah medical pprdigionp spdops gadepetpioss /g @eTine blepdingein wpmenger i ne

-:I,;I_ 'el'h;[ 5 ag:slf%ijag Iﬁl?f%fpﬁ}?@é}, %:‘%\%c%igé &)bsiﬁ%%c%o}(ll a?n%l éler}:irena%eci sexzu_air %sllagﬁée%ht ﬂgh%j‘gg] ) ai ani ne
diseases or conditions resulting from treatment or insult o 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 (I} as defined hereinabove, or a pharmaceutically
acceptable sait 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.

-34-




25 Thr o
a struct
used her
benzyl

diisopro
4-{N-(1-
benzyl

2, 4-dini
For for
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ure of -38 K N~--- HO Val or V valine Certain other abbreviations
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trophenyl 15 Fm

hexafluoropholfhate 20 cHex cycl ohexyl
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HOBt :
4- netﬁox
2,2,4,6,

10

15

20

25

30

CoRfREASTEH K M%ﬂgﬁﬁﬁgmﬁfﬁgg sul f onyl

The compounds of formulae (I) or (I} 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

below,

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1A: Mean difference in food consumed from vehicle in fasted rats 6 hours
after administration of 100 hmole/Kg of selected compounds.

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
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 vehicie in rats after
administration of selected compounds.

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
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PyBroP brono-tris-pyrrofldi no-phosphoni um hexaf | uor ophosphate tBu:
tert-butyl TIS: triisopropylsilane 5 TOS: tosyl Trt trityl TFA: trifluoro
acetic add TFFH tetramet hyl fl uorof oram di ni um hexaf |l uor ophosphate Z:
benzyl oxycar bonyl 10 Unl ess otherw se indicated, with the exception of the

N-term nal am oaC| al | r evi at i in this
di scl osure stand EurgﬁlFeuc{)u(r?e\énSf&g M%%?@%@yﬁgﬁﬁ% agfand R
each is, WisgRaR %mha,gr&igdapwwerﬂ.ﬂﬁl SipfRarsCldathe 16% A0 RE1AbAEGI d (€. 9.,
R—CHsandR' = H for or Rand R may be joined to 15 forma ring

system [osup heﬂikl—(ﬂ-eerrrmmm awaamtoa&:ed;g}tthé/vhhierthv iagtiho acigdt s dsorhernic t he
structure of: The designation "NH ' in %cg

Ac- NI e- cfexpas, it Fﬂ éb%[sfmﬁéihﬂ‘ gmnnp agig yhat NH’ZEPTeﬁ‘?ﬂ’f findess rpthernvrige
C-ter PRUS&!? ftl}%.%}gd %?‘gcg Baes ﬁ Fg Ae‘caﬂ\l k g@a%d scientific t%rms used

H s-
Ac-N e- Ch%%v@tﬁeﬂlﬁeaeghﬁgég&ﬁem %f%staadbyldaﬂlo@a&ﬁﬁary@mﬁ
Cterminus is the free acid.”"-c(Cys-Cys)-" -cycl o(Cys=Cys) -" denotes
t he str uetttoevhicStis NvbhtiontbelortdsO0AlsdSall g:ﬁbhcafdx(r@pataﬁmpphcamtms patents
"-cyclo(Q/s Pen)-" denotes the structure: S SNJ|] -N HOHO

- ¢( Asp- epd pther rpferencey piepligrad-heyein are ipepperatedibiygelgrang@t ure:  HN O

10  Nomenclature and Abbreviations

Symbol Meaning
15  Abu o-aminobutyric acid
Ac acyl group |
Acc 1-amino-1-cyclo(Cs-Cs)alkyl carboxylic acid
A3c 1-amino-1-cyclopropanecarboxylic acid
Adc 1-amino-1-cyclobutanecarboxylic acid
20 Ab5c 1-amino-1-cyclopentanecarboxylic acid
Abc 1-amino-1-cyclohexanecarboxylic acid
Aha 7-aminoheptanoic acid
Ahx 6-aminohexanoic acid
Aib o-aminoisobutyric acid

25 AlaorA  alanine
B-Ala B-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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NJHOHOS5 "Acyl" refers to R-C(O -, where R'" is H, alkyl, substituted
al kyl, heteroal kyl, substituted heteroal kyl, al kenyl, substituted al kenyl,
aryl, alkylaryl, or substituted alldyaryl, and is indicated in the general
formula of a particular enbodinent as "Ac, 10 "Alkyl" refers to a

hydr ocar hpn group ,gontai ni-ng one or nore.carbqn atons, where nmultiple

car bon a?@%s if p#%§§ﬁ?m%?%gP%Fﬁgﬁnﬁ?“§§%8?%?%ﬁﬁ? € The al kyl  hydr ocar bon
group may be straight-chain or contain one or nore branches or cyclic
groups. "Hydroxyal kyl " ers to an al kyl group wherein one or nore
hydrogen 15 atons of ydrocarbon group are substituted with one or
nore hydroxy radical s, ~gtich as hydroxynenhl, hydroxyethl, hydroxypropyl,
hydr oxybutyl, hydroxypentyl, hydroxyhexyl and the |ike. "Substituted

al kyl" refers to an al kgl wherein one or nore hydrogen atons of the
ced with one or nore substituents selected from

hydr ocar bon group are
the 20 group consistitg gf halogen, (i.e., fluorine, chlorine, brom ne,
and iodine), -OH -CN, 3SH, -NHL, -NHCH3, -NO2, and -0-20 al kyl, wherein
said -G 20 al kyl option y may be substituted with one or nore
substituents sel ected, ipé%g@ndently for each occurrence, fromthe group
consi sting of halqggQ§L_c%£§%m;CCH3, -OCF3, and -(CH2)o0-20-000H. In

di fferent enmbodi nents 1, 2, or 4 substituents are present. The 25
presenceBoL '(C'Zl$;§25§$%ﬁ L?sults in the production of an al kyl acid.
Non-1imi tPig exanpl e ot AV y™&ci ds contai ning, or consisting of,

- (CH2) o- 4G, G8{H i@q&gggphmﬁga @ar bornane acetic acid, tert-butyric acid,
3-cycl opentyl propionic acid, and the Iike. The term "hal 0" enconpasses
fluor®, c¢hhoro, bBapdobngldladee "Heteroal kyl" refers to an al kyl wherein
one of nore of the carbon atons in the hydrocarbon group is replaced with
one or nBfBaof thbomgicydehexyladasogs: anino, 5 amido, -0-, -S or carbonyl.
In different enbodi ntslﬂ?or 2 heteroatons are present. "Substituted
het er oal RYE" ref et’S VG BEREMEr 0al kyl wherein one or more hydrogen atons of
t he hydrecaghen gﬁﬁﬂgmgre repl aced with one or nore substituents selected
fron1theegfoup consisting of halogen, (i.e., fluorine, chlorine, bromne,
and iodi h€ys - OH, herfibLystefiid - NI -L, -NHCHa, -NO2, and -G -20 al kyl, wherein
10 said -G 20 alkyl optionally nmay be substituted with one or nore

subsi® t ubabs seleé#ﬁﬁﬁﬂﬁmﬂmm§ﬁéﬁdéntly for each occurrence, fromthe group

consi sti ngof hal Qgﬂggmmbgﬁ)%ionjc acid

Dip f.f-diphenylalanine
Doc 8-amino-3,6-dioxaoctanoic acid with the structure of:
H o
‘/N\/\ O/\,O\/I\
15 2-Fua B-(2-furyl)-alanine
Gaba 4-aminobutyric acid

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

lleorl isoletucine
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-OCH3, -0OCFa, and -(Cl2)0-20-COOH. In different enbodinents 1, 2, 3 or 4
substituents are present. "Al kenyl" refers to a hydrocarbon group nmade up
of two or nore carbons 15 where one or nore carbon-carbon doubl e bonds are
present. The al kenyl hydrocarbon group nay be straight-chain or contain
one or ”&%ﬁo?iancﬂﬁéhﬁr cyclic groups. "Substituted al kenyl" refers to an
al kenyl erein one or nore hydrogens are replaced with one or nore
substituepks sel eabe@lduc t he group consisting of hal ogen 20 (i.e.,
fluorine, chlorine, bromne, and iodine), -OH -CN, -SH -NW -NHCH3, -NO2,
and -G - 2gsat Kyl , Iysfrer ei n said -Cl-20 al kyl optionally may be substituted
with one_or npore substjituents sel ected, independently for each occurrence,
from the MFtOGH! cBIRKMERIRG of hal ogens, -CFa, -OCH3, -OCFa, and

- (Y%CHR) 0,2 -%OOW i ' t enbodinments 1, 2, 3 or 4 substituents are
pregt%t.ﬂ Aryrﬂhggg%&%ﬁ@gﬂgn optionally substituted aromatic group with
at | east 1004 ring«h@gﬁmgygdggﬂgugated pi -el ectron system containing up to
three conjugated or fused ring systens. Aryl includes carbocyclic aryl,
het er ocy@iNa aryl fd§2daphthydilanigeoups. Preferably, the aryl is a 5- or
6-menbered ring. Preferred atons for a heterocyclic aryl are one or nore
sul fur, &¥Pgen, aRBEERtSAYG ogen. Non-liniting 30 exanpl es of aryl include
phenyl , 1snaphthy -napht hyl , indole, quinoline, 2-imdazole,
9-anthra%g€e, andh?ﬁ%uﬁgﬁe. Aryl substituents are selected fromthe group
-42 gensigit i ng of ooty dEBindloleVd-carbSiylRAcd koxy, hal ogen (i.e., fluorine,
chlorine, brom ne, and iodine), -89, -CN, -SH, -NFL, -NO2, -Cl-20 alkyl
substitufed wt h balithipens, -CF3, -0OCF3, and -(Cl 2)o.20-COOH. In different
enbodi ments the aryl contains 0, 1, 2, 3, or 4 substituents. 5 "Al kylaryl"
refers té&Tah "al kKi(2pyddivbalapimean "aryl". The term " (Cl- C12) hydr ocar bon

nmoi ety" engconpassgs, al kyl | kenyl and al kynyl and in the case of al kenyl
and alkeﬁ FPthereEEBP ¥@9§$n5§ used herein, the term "normalizing"

functi ong.pf actjﬁk;%fﬁdﬁgggﬁﬁmto those types of functions which may be
considered to be ‘involved in normal body function 10 or honeostasis of an
or gats snPeisuch f upeticillamiriencl ude but are not limted to activities and
functions affecting body tenperature, blood pressure, heart rate, vascul ar
tone, brBhaobF oodpherglalansneod gl ucose levels and the like. As used herein,

conmpound ich e cansidered to be "selective" for a particular
nelanocoﬁ?ﬂg rece ?BPBQ?QﬂﬁﬂBE% compounds with a functional activity

ProorP proline

hPro homoproline

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

25 ThrorT threonine
TrporW  tryptophan
TyrorY tyrosine
D-(EtyTyr  has a structure of
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15 characterized by an ECso at |east about 2-fold, at |east about 5-fold,
at | east about 10 fold, at |east about 15-fold, at |east about 17-fold, at
| east about 90-fold, at |east about 200-fold, at |east about 3000-fold or
at | east about 10,000-fold, or even greater, selectivity for any

mel anocortin receptor as conpared to any ot her nelanocortin receptor. For
exanpl e, a selective nelanocortf%'4 receptor agoni st of the invention 20
exhibits a functional activity gharacterized by an ECso at | east about
15-fold nore selective f e human nel anocortin 4 receptor than for the
human nel anocortin 1 re r, the human nel anocortin 3 receptor and the
human nel anocortin 5 reCeptor. Also for exanple, a selective nelanocortin
4 receptor agoni st of the invention exhibits a functional activity
characterized by amBCsopjat™l east 17-fold nore selective 25 for the human
mel anocortin 4 receptpr tdan for the human nel anocortin 3 receptor.

Synt hesis The peptides of this invention can be prepared by standard solid
phase p¥®plomé sywilesis. See, e.g., Stewart, J.M, et al., Solid Phase
Synthesis (Pierce 30 Chem cal Co., 2d ed. 1984). The substituents R2 and
R3 of the above generic formula may be attached to the free amne of the

N-term nal aning_acid by,standard t hods i he art. For exanple,

al kyl groups,rrtgaal.n,(’tﬁ%%E?g}%%ﬁe%?e%@r%éaﬁ\ﬁ%@ﬁ%ﬂ%'usi ng reductive

al kylgti gpe. FVdrOXM@L&MZkQ?&HB&qde-9-1 (Cl - C30) hydroxyal kyl , may al so be
attached using reductivé alkyl ation wherein the free hydroxyl group is
protecteBzivi th a tbéautyyl ester. Acyl groups, e.g., COE', may be attached by
coupling the free acid, e.g., EICOOH, to the free am ne of the N-term nal
am no acP&Myy ni xi Aighbremethepepl eted resin with 3 nolar equival ents of both

the free_acid and _dii sopropylcarbadiimnmde in nethylene chloride for one
hour . IfDﬁﬁe free 3@#%3%%ﬁ¥§%ﬂ§36 € hydroxyl group, e.g.

p- hydr ox nyl pr opi: Qi i n the coupling should be performed with
an addit?@%gl nnpggﬁg |§%?gﬁ%§%of HOBt. Wien Rl is -NH2, the synthesis
of t1®e pPpidbde st asi{N-(ilhB-damefhiybL salibaryélchekylillGnepB@bthytbueaypl ed to the
Rink Amde MBHA resin. If Rl is -OH the synthesis of the peptide starts
Wi th a Froc-anmi no aminphkmei i s coupled to Wang resin. In the synthesis of

a peptid this inyentian containing A6c and/or Aib, the coupling tine

is 2 hou§§£$%T the?@xP%§$§kEEPQ¥§H“£H% residue inmediately following them

15 The fghfpw ng eéﬁ§§L@%”9%&%ﬁgbe synthetic nethods for neking a peptide
[ met ho

of this invention, s are well-known to those skilled in the
art. O hpNp:net hods4aigit@dbhéninown to those skilled in the art. The

exanpl es are provided for the
15 Fm: fluorenylmethyl
Fmoc: fluorenylmethyloxycarbonyl
For: formyl
HBTU: 2—(1H-benzotriazole—1~y1)—1,1,3,3—tetramethy1urohium
hexafluorophosphate
20 cHex cyclohexyl
HOAT: O-(7-azabenzotriazol-1-yI)-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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purpose of illustration and are not neant to limt the scope of the present
invention in any manner. 20 EXAMPLES Exanple 1:

Ac-N e-c(Cys-D-Ala-Hi s-D-Phe-Arg-!!1:V-Cys)-NH2 SEO ID NO. 7 The title

pepti de was synt hesi zed on an Advanced Chenifech nodel 396(r) 25 nultiple

pepti de t hesi zer. . SV ) i N

Fl uorenyﬁir%t hyl oxyczétil’%_g’z)??x r?oésl%é%%éﬁ%?/. g]&'n%s?]lﬁon,x%‘i de 4-

net hyl benggrdry dr y| arbme-thidBhabliaRs!ghok el &MidrbphospRatd €90, CA) with
substitution of 0.58 mmol /g was used. The Fnoc am no aci ds (Novabi ochen(r),
CA and @Bem | npex(ten-bufiil) used were Frnoc-N e- OH, Fnoc- Cys(Trt) - OH,
Frmoc-D-Al.a 30 OH, Fnpc-H s(Trt)-0H, Fnoc- D Phe-OH, Fnoc- Arg(Pbf)-0H, and
Froc- Tr p(B&c) - OH. MHSeP<pxisHa’s s was carried out on a 0.035 nmol scale. The
Frnoc gro .were -tgfgllrermved by treatnment with 25% piperidine in

N, N- di m::thy'formam'dS (DVF) for 30 mnutes. In each coupling step, the
Frmoc am et aci d (1%?;11, 0.35 mmol ), N, N- diisopropylcarbodiimde (DC (10
eq, 0.35 mmol), and I-hydroxy-benzotriazole (HOBt) (10 eq, 0.35 nmol) were
used in DWA:(1.4 nibifludkbtagetiomshi ng with DMF, 5 doubl e- coupl i ng was
performed with the Fnoc-am no acid.éréé) eq, 0.35 mmol), 2-(1-

H benzot MFEHe| e- 1- yetyamethyBlugroferamidiniy hgxaflorephasrBate uor ophosphat e ( HBTU)
(8 eq, G.28 mmol), %Tv&%l%oe ., 0.35 mmol ), and diisopropyl ethyl am ne
(DIEA) (%0 eq, 0. TERAEPYRE (1.26 nl). The ACT 39611 mul tiple peptide
synt hgsi zer was programmed to performthe follow ng reaction cycle: (1)
washing with DMF, (2) 10 renoving Fnoc protecting group with 25% pi peri di ne
in DVF for 30 Urlesstodterwisa)indinstedi wigh whe dxcEfon ¢f4he O tgpinineg aniibd adidpc am no
acid in the presence of DIC and HOST for 1 hour, (5) washing with DVF, (6)
doubl e- céﬂ&bg’i?@ﬂaﬂpﬂﬁ(etgi Ala)phanpne acidrimbisdisdosure staag far the strietugg elsence of

HBTU, I f 1. hour .. Jhe resi.n. F s..coupl ed successjvely
accor di ng ]{_Iéé{iﬂgaég@[jevﬁ%egm@fhﬁtaﬁg i R lspé'b?‘?P&’é‘&'g‘m g‘ryaf‘?gé’nl%r %‘85’% e chain
was assepplif Imteadi trec i 0 f . resin
was washed cgfrpgilmetel y%@étﬁl@ng%%grﬁ E%Ij&gé)b%ﬁg%g ?@\%@?ou_}%d% eave the
titl ¢5 pepdrmderingbypstérasin was treated with a solution (1.5 nm) of TFA, 10
and trii sopro_%yl silane (TIS) (v/v/v: 90/6.2/3.8) for 2 hours at room

t enperat ure. Fhethedtermypa afriing eqiddhe pbbravigtiometanis for shestiyburgobir ed i nt o 30
mL of 20 ether. The prgcipitate was collected by centrifugation. This crude
product was dissolved i water (-7 nL) and the pH of the aqueous sol ution
was adjusted to -7.-5—N/(”/

I o
The designation "NH:" in e.g., Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-
NHz, indicates that the C-terminus of the peptide is amidated. Ac-Nle-¢(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
N ro
H 0 H o

25
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by addi ng 2N NHVHCO3. The sol ution was opened to the air for 72 hours at
room tenperature. The resulting crude product was purified on a
rever se- phase preparative HPLC systemwith a colum (4 x 43 cm) of C s
DYNAMAX- 100(r) A 25 (Vari an(r), Walnut Creek, CA). The colum was eluted
over approxi ngt Qur ,, us r nt, of 85% A:15% B to 30%
A: 70% B, where’ ﬁ&%a%e ﬁ% fo a‘\jﬁﬂ) daéﬁﬂ% E‘ “B"'% TFA in acetonitrile.
The fractions were ¢ ical HPLC and those containing pure
product were pool edfand |yophilized tp dryness to give 10.3 ng (27%yield)
of a white solid. ity was assayed 5| ng HPLC and found 30 to be

appr oxi nately“c‘s’s%' ElECTT O- spray"" i On mass spectronetry (ESI-MS)

anal ysi s gave theqnol@cul ar wei ght hat 73.6 (in agreenent with the

cal culated -45 nolecular weight of 1074.3). Exanple 2:

Ac- Cha- c( Asp- HictAdp-Pre-"Ar d-PriotBablyd)y slenikd ISEQUCHINO 6 The title peptide
was synthesized on an Applied Biosystenms(r) (Foster Gty, 5 CA) nodel 430A
peptide synthesi zer itNed to do accel erated Boc- chemi stry
solid phase peptide synthesis. See |Schnol zer, et at, Int. J. Peptide

Protein Res., 40:1 . 4-neth benzhydr yl am ne (MBHA) resin
(Peni nsul a(r), Bel substitution of 0.91 mml/g was used.
The Boc am no -a€i s i A—B ego, CA and Chem | npex(r), Wod

, Asp( OFn) - OH, Boc- Hi s( DNP) -
Boc- D- Phe- OH, Boc- Arg Tos)-OH, Boc-Trp(For)-0OH, Boc-Gba-0OH, and

Boc- leys(Fmoc) -OH. The synthesis was carried out on a 0.20 nmol scale. The
Boc groups were renoved by treatment with 100% TFA for 2 x 1 mnute. Boc
am no aci ds (ZAEyli’rmfbl)s tal eC(0n)-¢ wdetd Ratsdd, alkglhsubisTiuted dkyl, hetedoplighd DI EA
(2.0 m) in 4 mL of DVF and were coupl ed without prior 15 neutralization
of the p@ﬁ%srltl’éefi beteroatkyl, alkenyl ewhsbitytad atkengl apdr alkglagyln g sybstitptedhe end of

T o Por y PRl o0 s SRR i, Gohrht Ryt of A Rl cwpedimst a8t o

reacti onuAyesseI on a shaker. The resin was treated twice with 25%

pi peridine in DM for 15 mnutes per session, washed with DMF, and shaken
Wi t Mdor ono- t r TAlkpY rrefetd i nbydrdEarboio gpupndonmmihiag ik o meb eajboatatorhd)y Br OP) (6
eq, 0.3 mml), D EA (1 nl), and 4 (dinethylam no)pyridine %th\/Aaq%g(M ng)
in DVF (whete) mudtiple ocanbon atoms o presgpts Afenipingc: by DHFgle thands.e tr eat ed

twice wih, 100% TFA for m er treatnent

bnd & henhEPETPHN BB g PETEB LS or cofta S o et e, oo n

(0.05 mrgll was used for the next coupling with Boc 25 Cha-OH (10 eq, 0.5

mmol) in thg presence of HBTU (9 eq, 0.45 nmmol) and DI EA (0. 25
“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, -NO:, and -Ci20 alkyl, wherein said -Ci2 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)o-0-COOH. In different embodiments 1, 2, 3 or 4 substituents are present. The

25  presence of -(CHz)o20-COOH results in the production of an alkyl acid. Non-limiting

examples of alkyl acids containing, or consisting of, -(CHz)e2-COOH include
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m.) in DMF for 10 mnutes. After the deprotection with 100% TFA in two

sessions lasting approximately 2 m nutes 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 mml) and DIEA (20 eq, 1.0 mmol) in DWVF for 1

hour. Af | | R . r-€s) \M Ltp, a

sol uti ontzb 0% n%%éﬁ%%‘%‘e‘t atné'ﬁ?r i%%}?%lﬁcﬁﬁwoﬁlgﬁa{lwe%@n%W?asti ng
appr oxi mat el y TR téf"HAS" erlcOmipaseeY Bubite cHIdR, BfodhPaNiodo46 the Hi stidine
side chain. The fornyl group on the side chain of Tryptophan was renoved
by shaki ng wi tHewreadkylt refersdb ah50kdtwissreinamensf/mdrsdefthe earbo GlorMV®  t wi ce
for 30 m nutes per shaking. The peptide-resin s_washed with DMF and DCM
and dri edf PCarBeR SV PHF &eplafed wWithheng rimprepfdae EMOWHRAS SHBRE YN8t i rri ng

t he 5:pepti.de-pHesén. in f i i '

Rl T o5 3%%@?1’;"?‘3’%&8#&%? ERELRIR0 Mﬁg@%ﬁ%g%ﬁ%@ﬁm | ow of

ni trogen. The '¢@stiAHed RSerdBRKDEdrefist tb Qf Referddikyl Whefdin @d o@XibAct ed with

AN HOAc (6 x 10 nmL). The peptide m xture in the "agueous extract was

puri f i ed hgdrageneatomsphfisthe hydpearhon verobhpghrepreglaeade witlguirg ohrmoet ogr aphy

(HPLC) using a reverse phase 10 VYDAC(r) C s colum (Nest G oup(r),

Sout hbor swRituenty selagied from, the gheEPonsisingwt Ralgeen, (ke yerng shlornenos t o 50%

of sol uti oves. ' e ant{ owr, 10 [ mnut | ution A
'b%rhugle, vl 10@%52—@&;@%0%,.-@ -%Héf—]? -Rlbz and1 -@zocoﬁzt‘f ‘ghér%

= water CO ni ng ion"B ="acétonrtri ‘alning 0. 1% of
TFA) 10 Fr 36H1-015 a®1 SptiddallP el heaiBstalRelkofih BRe 8RNV dubdlindhlksGelecttlose
cont ai ni ng pure product were conbined and | yophilized to dryness. 5.1 ng of
15 a whi trelepehdahthvafor clathicradrenteefrdmivite Brdifh cdsisting ofalsalSgen5%@Hsed on
anal ytical HPLC analysis. Electro-spray mass spectroneter (MS(ES))S

anal ysi s-gatle t@eFs ntd c(FHD Q5. dn élif@sers empodigieatimdnt 2 wit o thhe

cal cul ate gilg'lée%sgl ar__wei lght of 1148.3). O her peptides of the invention
can be pflg%q t %7‘251'%53?3% of ordinary skill 20 in the art using
synthetic pr Oﬁﬁﬂﬂéﬁﬁs rSRA RUQW df&afﬂ&ﬁsﬁpﬁb %ﬁé&sﬁg JBS! G h¥re EFbGHsNabOVeE
and/or to those disclosed specifically in the foregoi ng exanples, as were

t he thnpethess depioct awré ncalbkin-eabdd\ doebld Boorfdshare pmptdntle Thef atkesyli nvent i on
can be prepared by a person of ordinary skill in the art using synthetic
pr ocedur b¥dmxatben gueun sayhsseraihdchaned cgatain ang gr mes: apehasassydicand/ or to
those disclosed specifically in the foregoing exanples, as were the
compound& WEFi cted in Tables 1A and 1B. The fol | owi ng exanpl es can be made

according 10 tdypARRELAKLAICrRLQ 8 I hRkSnyIAPRGEMRRE 2PRNE 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:, -NHCHjs, -NO:,
and -Cia0 alkyl, wherein said -Ci.» 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 -{CH)e2-COCH. 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, I-naphthyl, 2-naphthyl, indole, quinoline,

2-imidazole, 9-anthracene, and the like. Aryl substituents are selected from the group




Ac- Me-c(Asp-Hi s-D-Phe-Arg-Trp-(3-Ala-Lys)-NHz; SEQID NO1 30

Ac- N e-c(Asp- Hi s- D Phe- Arg- Tr p- A6c-Lys)-Nz; SEQ ID NO 1

Ac- Nl e-c(Cys-Hi s- D Phe- Arg- Trp- Ahx-Cys)-NHs; SEQ ID NO 2 -47

D- Phe-c(Cys- Hi s- D- Phe- Arg- Trp- Al a- D- Cys) - Thr-NHW SEQ I D NO: 3

D- Phe-c - Hi s- e- Al g- - (3-Al a-D- ).- Har-NH2: . SEQ | D NO 3
> pho- o SR & g g+ B . BiRedy Fhh kDS GgR bR e, and
Ac- N e- c(Site)-orD--BRe-- 819 -NHD- ARD; QFs)h - &@u@gﬁuk&a NithZhalogens, -CFs,
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Trp- Apn- Lys) - NFz; SEQ | D NO 4

Ac- A6C- C (-BETPs, ldnd ~(CHRie-BOPH rIp di¥fdrant siahodildentsShQatyD chiidains 0, 1, 2, 3, or
Ac- D- 2- Nal - ¢c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) -NH2; SEQ I D NO 6

Ac- Nl e- c da¥pstiinents. phe- Ar g- Tr p- Gaba- Lys) - NHz; SEQ ID NO 6 Ac- Nle- c( Cys-
3- Al azHi s- D Phe,Arg- Trp- Cys) - NHz: .. SE: NQ 7 .10

Ac- W2 ( Oys. CaBlolftl EBRRAS AR Sk REGRA Bl #5420 1 b oy 7

Ac- N e-c(Cys- Anl- td$- BBl % 5 i '

AN o o Oa G . D phe i dogdBo el en QRSN f alkenyl and
Ac- Nl e- c(alkyybardl in-thi: sasBoPhikentylgndaflyflybiheNHa C.8=Q | D NO: 8

Ac- N e-c(D- Cys-D- Al a- Hi s- D-Phe- Arg-Trp-Cys)-NHt; SEQ I D NO 8 15
Ac-N e-c(D q/s%%@emlﬁrqm@eﬁqrﬁe‘iwgwhm?wy)chmpr Sptivitiep rrfergto those
Ac-N e-c(D- -Gaba- H s- D Phe: Arg- Trp- Cys)-Nl z: SEQ | D NO .
Ao- N . o TPEIL kR WHsPaRaY R Gehmidses 9 by Plyed it goRenpody function
Ac- Nt @- ¢ PHobss = HiSs =Ar g- - .z - REde P

Ac- Nhg- c%&s- DO%%I-S &fsmgo%%u%ggﬁcg %s&%‘l—h; Sll%% I%% ﬁ?)t ém—%gd to
Ac- Me- c( @ytivifics Ahd- fdnstidasPhffeching - Body- Ebuiéﬁm&-&;ivblo&ﬂi@x‘e&u&@ Beart rate,
Ac- Me- c( Cys- Gaba- Hi s- D- Phe- Arg- Trp-D-Cys)-Nlz; SEQ I'D NO 9

Ac- Me- c( @pssulirisong, brain Piged Aoy, Flogd Blwpsg lexpls asgehd lkeNO, 9

N oo o &t S peBartfri ) St b e e e
N o e Datioddin RN o S N Fan BRI My
Ac- NI - ¢ CRréterisaalioy lh ECRaPhasAteul 2ifold: Aisdst MbBut 550, |14 ddut 10-

Ac- Nl e-c(D- Cys-Ai b-Hi s-D Phe- Arg-Trp-D- Cys)-NHz; SEQ I D NG 10
Ac- O c- cfddpmtiiast fhapitd5-Lold- atrleastalirart 1 $pldNatdeasBPULDONGI] at I8@st about

Ao hCha. CRRGHL 7 Restpari 04 Fdcarat 16743 ohews. TERS P 1o avem sreater
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 ECs 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 exampie, 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, J 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., (Ci-Cw)alkyl, may be attached
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-48 Ac-D- Cha-c(Asp-Hi s- D Phe- Arg-Ti p- Gaba-Lys)-NH2; SEQ I D NO 11
Ac- Ni p-c(AsP-Hi s-D Phe-Arg-Tl' P-Gaba-Lys)-NH2; SEQ I D NO 11

Ac- hPr o- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ I D NG 11

Ac- hLeu- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)-NHz; SEQ ID NO 11 5

Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- -Gaba-lLys)-Nz; S r 11

ne. P, deiy et sl Tauon TP ResRAlo] B neae sarlo R Tpvaliyl, may
Ac- D- Ph ( |15 - - - = 1V Sk ; I 1 .
Ao D onge( R P o Aot afighiior) Mgl @) [y Rt rou @
n- but angybtecled-with\ap-brtsl- dateCh&cyNggoupsh « @3 COEY fay WdZittatlidd bPcdipling 10
Ac- hPhe- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys%- NH2; SEQ ID NG 11

Ac- f | - hNbe fre¢ Acig- o5 EISQOH, i the fiep amineiof the N-Kemist@min add by mixing

L St 0 A e ) B o o
o Lou- REBRAR R 5 O bid iy MR 08 it
Ac- hLeu-C (s mﬂﬁﬁpﬁiﬁ%ﬁmﬁﬂyﬁ}ﬂbﬁ ?pﬁﬂ?bmc SiGd,| BehGhk3coupling

Ac- Phe-c(Asp-Hi s- rp- Al a-Lys ; SEQ ID NO 13

Ac- Nl e- chosid-hd perforfled withyarDaddiomrl & melay squiNients SEEOQE. NO, 14

Ac- Nl e-c(Asp-Hi s- D Phe- Arq-D Trp-(3-Al a-Lys) - NH2; SEQ LD NO 14 20,
Ac- N e- c(As p-ﬂﬂsn E rsﬁ&% glemﬂ\sﬁlegsglw%ﬁd)ﬂﬁﬁmsﬁ% Roc-panino acid
Ac- Nhe- s H. S+ €a AlrQ- ey ys,)= NHE o, SE :

e P AR B RERRoA Hle Mle R TR BEH ghRrifhesis of the
Ac- NI e- Geb¥ide blais Wit e FiYos-akids Qci&\w@/ﬁ)cohﬁ%a toR@nkRedie) 15

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

Ac- Nl e- c( Cys-Ihitbe Byrthesis\oiga pPepitide- ithisGpgintidiXonBE@ng B éki@ndfor Aib, the
Ac-N e-c(Cys-His-D-Phe-Arg-D-Trp-(3-Ala-Cys)-Nz; SEQ I D NO 15
Ac- Nl e- cpuplhing timersghhoyts gQDﬂ‘FF?) residyes angdstheNegidusmmediatgly fellowing
Ac- N e- s-D-Ala-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2; SEQ I D NO 16

Ac-N e-é{('l%’s-DAl a- Hi s-D-2-Nal - Arg-2-Nal - Cys)-NHz; SEQ ID NO 16 30
Ac- Nie- c( Cys- ot Sy ; )

o Mo O oty Bt il s Bhe /bl i SRR MRt |
n- but anakis- iNventddrCO\yishich Ahethbils af2 RieH-ldvogenl kg 11edss ) skilldd; inSH@ i) OEhel7

Ac-N e-c(Cys-D-Al a-Hi s-D Phe- Arg-2-Nal -Cys)-Nir SEQ ID NO 18
methods are also known to those skilled in the art. The examples are provided for the

purpose of illustration and are not meant to limift the scope of the present invention
in any manner.

20

EXAMPLES

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

25  mnitiple 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-N e-c(Cys-D- Al a-Hi s-D Phe- Arg-1-Nal -Cys)-NH2; SEQ I D NG 18

Ac-N e-c(Cys-D-Al a- H s-D Phe-Arg-Bal -Cys)-NH2; SEQ I D NO 18 5

Ac- N e-c(Cys-D-d u-Hi s-D Phe- Arg-Trp-Cys)-NH2; SEQ I D NG 61

Ac- N e-c(Asp-Hi s-D Phe-Arg-Trp-D Al a-Lys)-NH2; SEQ I D NG 19

Ac-N e-c - -H s- D 2-Nal - Ar g-.Bal -. - NH2; [ D,

Ao N o ol e B Bertrlenp iRt ol YA S o d oM for a0
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D-Phe-c(Cys-Hi s-D-(Et) Tyr- Arg-Trp-(3-Al a-D-Cys)-Thr-NH2; SEQ I D NO 24
D- Phe- ¢( 60re9pASS AngoBi were 3isafl 4o MY {1 4ThE). Mier vesbingDwisy DNIF,

D Phegc s-Hi s-De.(Et) Tyr-hArg; Tr.p- £ 3-Al a- D-Cys) - Thr- NH2. _ SE r 24 15
> pheBo( AYCblg Buplimula ReOanA FiBiuhd FnamiRbiakiq b b Ristibd

D Phe-c atdoRr Lt =Bl +Al:as - - : 1 26
AN o oS e e TR e Je
Ac- N e- ceqy&2EmAld), HEBTX1PRke; R8Hmbiql), Bndldiiséyispy ] asit (OPEA 204,

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp- (3- Al a- Cys) - NH2; SEQ | D NO 54 20
Ac- Me- ¢( &%mﬂ) anrliPMFdlﬁﬁemN-g?ﬂ\epA b3R68\ By pepikty pynthesizet was

A e L
no- NS c(AnBu Airioq bRt B Qg wllip 2yt o ine GV g S rimtes, (3
Ac- ¢( Cy's wishiingfi withOXTIVIE,- (4) goubllipg Abith Extto) aitiho SEQ ih BhéNprdabnee of DIC and

Ac-c(Cys-d u- Hi s- D- Phe- Arg- 2- Nal - Al a- Cys) - NFL; SEQ I D NO 55
Ac- ¢ ( Cys HOBT forty o, Fhevashingrwith APMF(R YdoNbiz-@EOlinDWilD &e same Fmoc

5 R e D i S 588y
ro N o (R i b e i tph O e pibiR NANEL e
Ac- Nig-c ?)@'ﬁddllﬁhxﬁvddb SssemiBiet AdOthE Tist Ratk- ﬁ'ﬁitec@ﬁg (%lr|&1[§l>\|9a8 Pemoved, the

Ac- Nl e- c(Cys-D Abu- Hi s- D- Phe- Arg- Trp-Cys)-NH2; S NO: 30
Ac- N e- c(@yswis Wakhdd coniplethly-baruping PMEyand diellor@kghariz (ROND

N e o(n Bl e B e R ORNG, 0101030
TFA, H:O 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«HCQOs. 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 Iyophilized 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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Ac-N e-c(Cys-D-Tl e-Hi s- D Phe- Arg-Trp-Cys)-NH ; SEQ | D NG 30
Ac- N e-c(Cys- D Cha- Hi s- D Phe- Arg-Trp-Cys)-NHz; SEQ | D NO 30

Ac- Nl e- c(Pen-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - NH2; SEQ I D NO 31

Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NHt ; SEQ I D NO 32 10

Ac- Nl e-c(PRen-.Hi s-D. Phe- Ar g- Tr p- Gaba- Pen) - NH2; SEQ I D NO: 32

Ac- Leu- 6’%@%“1 7 we @Eﬂﬁl‘ﬁ#-gl-n p- Gaba- Qys)-NHt: SEQ I D NO 33
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Ac- hse- %&&%ﬂf@nfafme tQieIésFin APR-daltS bo%néﬁﬁek Rl thinctes.
Ac- Cha- c(Asp-Hi s- DPhe rg- Tr p- Gaba- Lys) SEQ | D NO 44

Ac- Nl e- c( Asp-Adi theDefh eof Athg- Fsembizbat BpsAsBIOFBEDid(DNUPDI Bhe-Arg(Tos)-
Ac-N e-c s-D- Al a- Hi s- D- Phe- Arg- Trp -O@/S-O-l SEQ I D NO 29
Ac- Chg- r)f>abarl pBnpg)MBHA, @%i’ﬂﬂ‘} g-Tesi WaEdyansferer 4nto 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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Ac- D- Cha- c( Asp- Hi s- D- Phe- Arg- Trp- Gaba- Lys)-OH;, SEQ I D NO 44 10
Ac- hCha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - OH;, SEQ I D NG 44

Ac- D- Chg- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - OH;, SEQ | D NO 44
Ac- hPhe- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)-OH, SEQ I D NO 44

AN & chefTatigie gide thaif. {1 1ol SRl 3¢ Seain s poppan was
Ao N o SO by SR A Tt o Bod Ui Gemitdy dop iR 20% DM
Ac- Nl e- Gfa@ys fds- Arifriitss Pe? shittingd Thel R?@&iesﬂ*?vaﬁﬁ@sh@i NGt OMF and

Ac- Me-c(Cys-D- Al a-Hi s-D- 2- Nal - Arg- 2- -Cys)-OH SEQ I D NO 46
Ac- Nl e- dpCykaridl dified wnderpedudqd| pregsyrd. - The firg) sleatige voEGlard yGtitEng the

A\ (PR AT | L, B s ig 0 ool WiNefisiel (30 me) at
Ac- Me- - - Hi = - > - O .

po- A o Sy Bt T8 AR 1 ety SO drfier ot T M v washed
Ac- D- Ar Grith Qe B it SndDetihetel ith4pF B0 (320 n8BQ | D NO. 50 25
Ac- D- Arg-c(Cys-D Al a- H s- D- Phe- Arg- Trp- Pen) - NHz; SEQ I D NG 51

Ac- D- Ar g- ¢ ( CyBheHpeptidePmixtiareginTthe- Episauieriradiigas padfiedoNGeserse-phase

Ac- Arg- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NHz; I D NO 52
Ac- Ar g- (Rr@%rﬁﬁv%lhéngﬂ‘?Sﬂ“iﬂhléTﬂF{gch P’,’S‘ﬁfﬁéﬁﬁpl'm—qgj{? upingnfIeyerse phase

Ac- DHAr G5 - i s- < - - r ASE 30

oGP g BB R e A SN S Bl ot

Ac- Ar g- G 8 1iRedY @raliient B0% 0% b COsoRitr Y elNdZnindleéd) hDa HEWAStasdio - 52

Ac- Nl e-c(Cys- Hi s-D Phe-Arg- Tr p- Gaba- Pen) - OH SEQ I D NG 48. O her peptides of
t he i nvenliminutea (Sdbatiqr epar watdycomtyiringon 1% TBAdiSohttionsRi + lacefonittikee ar t

using synthetic procedures_ anal ogous to those disclosed general | 5
her ei nalseREiniRg Odre phTEAb sBraghans|were gollerted and ghecked gn g Yﬁé?lé@%ﬁ/(ﬁg

xS s i OB LT el A 51 i 5, 11

Cal qul atLgnrREHH VR SBtaiRt® Yild\das 8994 WR SL3%, Yasdd b GibRLAUr 1 LY
Wei ght Weight Ac-N e-c(Asp-Hi s-D Phe-Arg- 1095.27 1095.2 96.4°SEQ I D

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-Aé6c-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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T- -Ala-L s)-NIt NO1 Ac-N e-c(Asp-H s-D Phe-Arg- 1149.36 1149.05 96 SEQ
ID T -A6c-L s)-NFh NO1 Ac-Ne-c(Cys-Hi s-D Phe-Arg- 1116.38 1115.8 98 SEQ
ID T -Ahx-C s)-Nth NO2 D Phe-c(Cys-Hi s-D Phe-Arg- 1167.38 1167.3 99 SEQ
I

D T-Aa-D-Cs)-Thr-NH2 NO3 D Phe-c(Cys-His-D Phe-Arg- 1167.38 1167.5

111 O S5PEeQy i D8 g P IR RIES S RN, oy 5. H s D Phe- A g

1125 35 T3 3 T A T AR D I S O o B o O e v g

D o %ﬁ‘??@ﬁf}ﬁiﬁ?ﬁ“%‘he?ﬁ?%%’? ﬁgg@grg?hgsﬁs%éo DA T - Gaba- L

s) - NH2 M@-Ble-ACyShtis-BX Pup Arg-IripApineCys)gVHE SEQ IBN®IN9. 4 SEQ ID T -Gaba-L

" abh L ATNIGE ARG RS e T 1 2R SERIDNGH s 10746 98, 3 SEQ 1D |

SEo | eAb P H B b R R BB o VS0 1D o

prol ok g\kd&qlplsz?ggiﬁggqsl e A, 8?-12%?]38%%) D A" -T -C s)-NH2 NO.7

Ac- N e- Xchite-Hirbpfilis-TEPRrérg-Top8:202-Ly8BRITE; SEQIEQIOH Ar -T -C s)-NH2 NO 7
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-c(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-c{D-Cys-B-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-co(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-¢(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz,SEQ ID NO:8
Ac-Nle-co(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz;SEQ ID NO:8
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9

20  Ac-Nle-c(Cys-B-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NHz;SEQ ID NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH2,SEQ ID NO:9
Ac-Nle-c¢(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-¢(D-Cys-p-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:10
Ac-Nle-¢(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




Ac- N e-c(Cys-d y- H s- D Phe- 1060.27 1060.4 90 SEQ ID Ar -T -C s)-NH2 NO 7
Ac-N e-c(D- Cys-Al a- Hi s-D- 1074.3 1074.4 93 SEQ ID Phe-Ar -T -C s)-NH2 NO 8
Ac-N e-c(D-Cys-D- Al a- Hi s-D- 1074.3 1074.4 81 SEQ ID Phe-Ar -T -C s)-NHz
NO 8 Ac-Ne-c(D Cys-(3-Ala-Hs-D 1074.3 1074.4 92 SEQID Phe-Ar -T -C

"L ). e Rl %ﬁ@%%%?@gafmﬁﬂas@gﬁ%ﬁé%mgliogi SEQ1D Phe-Ar
pre. a3 N A P L N BN 095" 1074 4 6 S0 1 0

Phe- Ar -ﬂ'c_hﬁ-oQ:(a); JHE]BM@AI-@J'TPN@ g(Lgiy)s —Sﬁ@.f[b-lmlﬂphe- 1074.3 1074.2 94
SEQID Ar -T - D-C s)-NH2 NGO 9 Ac-N e-c(Cys-Gaba-Hi s-D Phe- 1088. 32 1088. 2
93 SEQ m—hmu-c(nspmu-rhemm@gsawm BEb(SHQIANOALs. D- Phe-  1088. 32

028 4,550 Bl oo S B AR £ O
v éﬁ%‘%&%ﬁ’%ﬁl fﬁ?@&&gé%aﬁ%%éfh@%ﬁ SHemivody SN et
SN2 RO 0 AT 6 e, Oy T o 1668 S 1068 4 SEQ Phe A T DG
s) - NHz Fe-RErHHc(Asp-Hisd-TheACg<trpiabeat IgsPNFRO0HE) B2 NO88 95 SEQ
n-butanoyl-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH>; SEQ ID NO:12
10 Ac-hPhe-c{Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-fi-hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH>; 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)-NHg; 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)-NHz; SEQ ID NO:13
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NHz; SEQ ID NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-p-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)-NHz; SEQ ID NO:14
Ac-Nle-c¢(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NHz; SEQ ID NO:15
25  Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NHz; SEQ ID NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NHz; SEQ ID NO:16
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NHz; SEQ ID NO:16
30  Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NHz; SEQ ID NO:16
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NHz; SEQ ID NO:17
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Phe-Ar -T -D-C s)-NH2 NO 10 Ac-QG c-c(Asp-Hi s-D-Phe-Arg- 1147.35 1147.4
97.5 SEQ T -Gaba-L s)-NH2 NO 11 Ac-Chg-c(Asp-Hi s-D Phe-Arg- 1135. 33
1135.1 99 SEQ T -Gaba-L s)-NH2 NO 11 -54 Cal cul ated Experinental SEQ ID
NO  Conpound Mol ecul ar Mol ecul ar Purity Weight Wi ght

Ac- hCha- c{ Asp- Hi.s- D. Phe- Arg- .1 39, 1163. E - Caba-L s)-NH2
NO: 11 Abé‘ﬁﬂgfﬁt@(*&é&wgg%’@ﬁéﬁéﬁéfﬁéﬁ I"Pl‘%fg'.%?g" %QED?T’ 9192r T -Gaba-L
s) - NH2 NQJ N2 Ontre: P a@tg,- R Nibigg 1107. 28 1107 98.9 T
-Gaba-LBg'H%‘ﬁ@@y%?ﬁ%o-c A}f‘é%‘%{ﬁg Ph -S’)A%gél%l?].jzs 1307, 4 99 SEQID T
- Gaba- L £&)-NNHZCHODI- AlaAEEFDERhecA s DNHI-CyE)-Ribk; FRQID SERIED T - Gaba-L s) - NH2
1123.32 1123.2 99 NO 11 Ac-D hCha- c(ASp- Hi s- D- Phe- 1163.39 1163.6 94 SEQ
ID Ar -Ac-NBag&ys-DsilaHis-RaigeArgaBal PEQIB-NOMABe- Arg- 1143.31 1143.3

20,955 Dot O BB BRI & 2 %
- Bt ify’%cl eﬁc‘“?ﬁ's%%’@ﬁ%ﬁﬁg B TR Grgigfgéégs) -NHz 1177.41 1177.5
88. 6 NO LONIAGCHERIEAL FEPDH-NalARRBalCes)-NHES SEGADIN®R2® 70 SEQID T
-Gba-L s)-NH2 r 11 Ac-(3-hMet-c(Asp-H s-D-Phe- SEQID Ar -T -Gaba-L
s) - NH2 1AAN]SEPat-DrAR-Bigs-R@heiArg-Trp-Cys)-NHz; SEQ ID NO:21
Ac-Nle-o(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-¢(Cys-His-D-Phe-h Arg-Trp-B-Ala-D-Cys)-Thr-NH:z; SEQ ID NO:23
D-Phe-¢(Cys-His-D-(Et)Tyr-Arg-Trp-B-Ala-D-Cys)-Thr-NHo; SEQ ID NO:24
D-Phe-c(Cys-His-D-Phe-Arg-Bip-f-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-c(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-p-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-¢(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
20  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:54
Ac-N]e-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)—NHz; SEQ ID NO:54
Nle-¢(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:27
Ac-Nle-¢(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-¢(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
30  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NHs; 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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Ac- Gaba- c( Asp- Hi s- D- Phe- Arg- 1081.24 1080.9 SEQ ID T -Gaba-L s)-NHz 92.5
NO 11 Ac- Cha-c(Asp-Hi s-D-Phe-Arg- SEQ ID 1135.33 1135.2 85 D-T -Al a-L

s)-NH2 NO 13 Ac- hCha- c(Asp- Hi s- D- Phe- Arg- 1149.36 1149.1 87 SEQID DT
-Ala-Ly s)-NH2 NO 13 Ac- Leu- c(Asp- Hi s- D-Phe Arg- 1095.27 1095.4 98.6 SEQ

ID DT ;A&: L-s)-NH2. NO 13 Ac- hleus - s _Arg- 1109.3 1109. 2
93. 8 SEQA‘EAB?&B@;%%B@%%%%P g‘&?ﬁh%@(@éﬁ@ﬁf D Phe- Arg- 1120, 29
1129. 2 8d. RISHRyLD-ABUT NELCNPNER,; SBOTN 0R0ASP- H S- D- Phe- Ar g-
Toos. 37 15002 gébs‘égulrgsﬁbﬂlcﬁ%%ﬁgﬁ s)-Nl’lngNIgI&' e s

Ac- N e- cAdBRe-H{CysD-NabHis-PHEOSFs- Pib-CpgaNE;8EQIENOB0 D-T - - Al a-L s) - NH2
NO 14 Ac-N e-c(Asp-H s-D-Phe-Arg- 1109.3 1109.1 99 SEQID DT -Gba-L
s) - NH2  Ne-INke-c(Cys:- Pﬂﬁﬁ'@@é&&%ﬁ‘l@é’ﬁfﬁIﬂSE@lrﬁ N©E:30 Conpound Mol ecul ar

Mol egul a ri Lght . W& ot JAc=Nl e:-C -Hi sx ~Arg- 1137.35 1137.4
98 SPQ |%’ﬁl'tli“ﬁ‘%&'ﬁﬁ%“’gjﬁyﬁﬁh%@%xrpﬁé@#\@;ﬁg B?QFCE‘-Q% Phe- Arg. 1123, 32
1123. 3 9. _Tle-tis -1241%1 5]‘)@1.’54 -4 Cys- H s- D- Phe- Ar g-
1102. 35 %ﬁg&é@%@g%ﬁ%@%mﬁ N g‘?)tl?’l'\le S I O L (Oys. H 5. D Phe- A g-
SEQ | D A®BRe-ATy:IBThE-Hiz-THPHe-AGeTap-Cys)-NNEZSEMID NO:30

Ac-N e-c(%ﬁ-Hi s-D-Phe-Arg- 1116, 38 1116.2 99 SE QID D-T -Ahx-C s)-NHL
NO 15 Aec-Nlec@eweylis}-Eh rngba-{lysNEL) 6FQ 1P NG@:3d SEQ | D

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-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-Tle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz SEQ ID NO:33
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
15 Ac-Val-c(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)-NH>; SEQ ID NQO: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)-NHz; SEQ ID NO:37
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NHz; SEQ ID NO:58
Ac-Nie-c(Asp-His-D-2-Nai-Arg-Trp-Aia-Lys)-NHz; SEQ ID NO:38
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-B-Ala-Lys)-NHz; SEQ ID NO:38
25  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)}-NH:; SEQ ID NO:40
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)}-NH; 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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DT - -Ala-C s)-NHL NO 15 Ac-Ne-c(Cys-Hi s-D-Phe-Arg- SEQID 1074.3
1073.8 99.9 DT -DAla-Cs)-NH2 NO15 Ac-Ne-c(Cys-D-Ala-H s-D-2- SEQ ID
1124.36 1123.6 96.1 Nal-Ar -T -C s)-NH2 NO 16 Ac-N e-c(Cys-D-Al a-Hi s-D 2-
1135.38 1134.5 99.1 SEQID Nal-Ar -2-Nal-C s)-NHL NO 16

Ac- N e- R g Hisa D 2o 1135 38 | . |-Ar -1-Nal-C
s)C NHD &‘39{% &?ﬁ&snli%é’ 1S c?@ﬁﬁﬁgﬁ%%{%%% 5.7 rSEQ ID

Hi s- D- Phg AT % DRGNS SRED ey Quaad> Al - 11022 35
1101.5 99 9 S ID H| S- he- Ar - S) - NHz

Ac- N e- Q&@dﬂé—&(‘&b&hﬂt‘aP&-Aigﬂ'Bp agml«)mcm%qnsww Phe- Ar -2-Nal -C

s)-NI-h NO 18 Ac-N e- cg Ala-H's-D- 1085.32 1084.5 96.6 SEQ 1 Phe- Ar
-1- NaI -@Oswwﬁi\ RebTisd- @ANg&E( AaypsLys)APH: SEQIPNCG:AD1. 35 1090.4 96.2 SEQ I D

Phe- 1132.33 1131.5 99.9
SEQ D @%F‘SASFI\HE @I(Bhﬁ%‘g%l’gligba C%%ﬁﬁgmgn Phe- Arg- 1095. 27
1094. 6 99. RS g@g@mbppéﬂr ‘[l,f, E’ Nbeec( Cys- D- Al a- Hi s- D- 2-
1141. 41 °1140.5 95.6 SEQ I D °Naf - Ar 1 H2 NGO 20

Ac- N e- o&d?mﬁe-&oyw-masﬂﬁa-DM%T@mﬁs)@Hgsm SPQODP9 Phe-Ar -T -C s)-NH2
NO 21 Ac-Ne-c(Cys-D- Al a-H s-D 1102.35 1101.6 99.9 SEQ ID Phe-Ar -T

- Pen C-

Pen) - NHi ﬂhzzmsmbha@é’l@(meG@@H%@ SEQH WNO499.6 99.9 SEQ ID

Phe- AT o DR o ISR Phe AT 178 Cabad s 3 O BB IBARbR, SEQ 1D NO

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-¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-¢(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-¢(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)—NI—Iz; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; 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-¢(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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Conpound Mol ecul ar Mol ecul ar Purity Weight Wi ght

D- Phe- c(Cys- Hi s- D Phe-hArg- 1181.41 1181.7 96.9 SEQID T - -Ala-D-C
S)-Thr-NH2 NO 23 D Phe-c(Cys-Hi s-D (Et)Tyr- 1211.43 1211.7 97.1 SEQID Ar
-T - -Ala-D-C s)-Thr-NHz NO 24 D Phe-c(Cys-Hi s-D-Phe-Arg- SEQ ID 1204. 44

1204.6 9 ho-. o~ Ala- Sh-Tht - . -GLQys-H s-D- (Et) Tyr - hAr g-
1225. 46 %E%iﬁ‘ﬁcyﬂg?'ﬁ'ﬁl&“é\f %iqr@'s%g-%?'%ﬁ'@{ %@gs}&‘é%m 24

D- Phe- c(Cys- Hi s- D- Phe- hArg- 1218.47 1218.8 99 SEQID Bi - -Ala-DC
s)-Thr-NHz NO 26 D Phe-c(Cys-His-D (Et) Tyr-hArg- 1262.52 1263 99 SEQ I D
Bi p- ( 3- Al a- D-Miey pdpiidesidi tiGnREntiokcead Ine prlePused By Adpefsbﬁof)arcﬁh‘:@ylsﬁi]l 1131. 35
1131.2 96.8 Phe-Ar -T -d -C s)-NHL NO 54 Ac-N e-c( -D-Ala-H s-D

1145, 37 in1w. eﬂgesmgSE@ﬂmw Pﬁ%cﬂﬂlﬁresTaméoa@% (3 s§1 58d. generally

Ac- NLe s-.D- Al a- Hi 1 37,1145, 2..98. ID Phe-Ar -T - -Ala-C
s) - Nll§<2 &?%‘c%ﬂab%? aﬁfléori?g';‘i’ss E\}Oée‘ﬁf%ec ically &y ?i B f’é‘%“?@zﬂj vere Phe Ar
-T - Gabg, mg@gﬁed@mmémgéng}Al a-His-D- SEQ ID 1173.43 1173.3
96. 8 Phe Ar EI)' n- NO 54 N e-c(Cys-Hi s-D Phe-Arg-Trp- 1060. 31
1060.3 98.5 SEQID A n-C s)-NHWNO 27 Ac-Me-c(Asp-D Al a-Hi s-D- 1095. 27
1094.7 96. 2 SE | D _Phe- Ar T L s -NH2 NO. 28 Ac NIe c(Asp D-Ala-H s-D
1112. 32 B and 1IBEMale Jeight 2 : dodim

Ac- C(Q/srﬁLh- | S- D-Phe Ar g- 1090 25 1089 6 99. 9 SEQID T, -Ala-C s)-NH2
NO 55 =~ -42E

Calculated | Experimental SEQID NO:
Compound Molecular | Molecular Purity

Weight Weight
?:pl\;lxg’;ﬂs;fhsmg Phe-Atg | 109527 | 10952 96.4 SNE(%ID
?;Tigﬁ%?)’:gg}%e'mg' 114936 | 1149.05 9% i;ﬂc? IID
?;ﬁix‘c_(g’:)'fﬁ?%e’mg' 111638 | 1115.8 98 SN%%;D
?;;_h:l':fgf’é;:)i_sﬁ;i‘;mg' 1167.38 | 1167.3 99 i?gsm
?r?;e;g?sg;ﬁih%g 116738 | 1167.5 93 ;EC?:SID
?ﬁgﬁfﬁg‘;%ﬁgg 118141 | 11819 99 SNE§3m
?;ﬂ;ﬁfg:;ﬁ‘%e’“ & |110235 | 1103 99 ls\;zgzm
?;ﬂ:if;gﬁ;?l)h&m & 112332 | 11239 99 SNEg 4ID
?;fg;ﬁg_};‘;i'%&mg' 112131 | 11212 93 SNE§5ID
i;;_)ljff(i' ;:f;’s)H“N}E Phe- | 10337 | 11932 92.6 SN? 6ID
?;%:};‘;(_‘E;Efmmfphe'mg' 114936 | 11494 94.5 i]ric? GID
?;ﬂ::ﬁ%ﬁ’ﬁemg' 1109.3 1109.2 91.5 ;Ec? GID
?ﬁ;ﬂigi(l(-fégl;}?]) 1074.3 1074.6 98.3 i?c?:?m
iﬁ';rl;‘i(g;’:)ﬁﬁa'ﬂi&nph& 1074.3 1074.4 91 SNngD
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Ac-c(Cys-@ u-His-D-Phe-Arg-2- SEQ ID 1101.27 1100.6 98.3 Nal-Al a-C s)-NHi

NGQ

Ac-c(Cys-D Al a- Hi s- D- Phe-

1032.22 1031.5 95.2 SEQID Ar

s)-NH2 NGO 56 Ac-c(Cys-D Al a-H s- D Phe-
-2- NaI-AIa Cs) NHz NO 56 Ac-N e- C(Q/s D-Ala-H s-D 1144. 39 1144 6 95.3

-7

-Al a-C

1043. 24 1042.5 95.6 SEQID Ar

SEQ | D—PheAr—=T —Ara=Cs)— N E-NOH T =Ne- s- D AraEERSE 1345. 37
1144.6|97.3 SEQ ID Phe-Ar -T -Sﬁﬁ%‘%‘% e"ﬁt‘f’r&;‘y Ac- Me] BERIDNOA 2 Hi s- D-
1158. 41 Comgwuidge, 5 SEQ | D PheMelearar: AMplecular) . Npumly 67 - 57 callcul ated
Experimental SEQ | D_NO _ ConpolLWightl ecuWaeighibl ecul ar Purity Wi ght] Wi t
Ac- N e; Q’(CCNE' -Babb-$HEOD-PHO3] 33 1103 P9. 9 SEQ | O _ Phe- ASEQTD Pen)|- OH

NOr 29 gD Abu- Hi s-DlOSJ‘?@@s. 3pI8. 6 99 % SEQ NR):7Phe- Al -T -C
S) - NH2 Efgé Hyléh =Hs-DPhe- 110235 1101 S-SEQ ID Ar
-T -C § @iﬁ;ﬂ\ ~¢( Cymﬂ%lzl e- Hi@s8R Phe- [18016. 3 1\%; 7 99.9 SEQ
ID Ar Ars'TifP 030 Ac-N e- p(r\/c D-leu-His-D 1116 71115 8 97. 4
SEQ ID Pm»lﬁleﬁdcy$ﬁﬁfb§-wm—m ﬁ%g 806% Cys- D-Té H $SEQRRe- 1116. 38
1115.5 Qsﬁgsrrﬁmsbwr T -Cs NO B0 Ac- Nl e-[c (Oeq/ DNOWA- Hi s- - SEQ I D
1156. 44 ALIRR-GDACy LA -T +Cs)- NFZ[ NO 30 Ac-|N e- c( Pspotips- D- Phe- Ar g-
1116. 381,}1%%‘? Q,HZD T - G HRAQ s) - NH74MO, 31 |93 NE§8

A-Nl C \/l T o |l BN | At-61 \.)l_ .

c-N e Ac.mfe.c(n-cys.n.&amn- s | 1o7as o | SEQD
Phe-Arg-Trp-Cys)-NHz ] ] NO:8
Ac-Nle-¢(D-Cys-p-Ala-His-D- SEQ ID
Phe-Arg. Trp-Cye) NH: 1074.3 1074.4 %) OB
Ac-Nle-c(D-Cys-Gaba-His-D- SEQID
Phe-Arg.Trp-Cys)NH: 108832 | 1088.4 94 NOS
Ac-Nle-¢(D-Cys-Aib-His-D- SEQID
Phe-Arg-Trp-Cys) NHz 108832 | 1088.4 91 NOS
Ac-Nle-¢(D-Cys-Gly-His-D- SEQID
Phe-Ate: Tep-Cys) NE: 106027 | 1060.4 96 NOS
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 10743 10744 66 NO:9
Ac-Nle-c(Cys-B-Ala-His-D-Phe- SEQID

. 1074.2
Arg-Trp-D-Cys)-NH: 1074.3 0 o4 NO:9
Ac-Nle-c¢(Cys-Gaba-His-D-Phe- SEQID
ArgTrp-D Cysy NE: 108832 | 1088.2 93 oD
Ac-Nle-¢(Cys-Aib-His-D-Phe- SEQID
Arg-Trp-D-Cys)-NH 1088.32 1088.4 90 NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe- SEQID
s Trp-D-Cys) NE 106027 | 1060.4 91 NGO
Ac-Nle-¢(D-Cys-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NHa 1074.3 10744 65 NO:10
Ac-Nle-¢(D-Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1074.3 10722 23 NO:10
Ac-Nle-¢(D-Cys-B-Ala-His-D- SEQ ID
Phe-Arg-Trp-D-Cys)-NH: 10743 10744 72 NO:10
Ac-Nle-c(D-Cys-Gaba-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1088.32 1088.4 g0 NO:10
Ac-Nle-c¢(D-Cys-Aib-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1088.52 1088 % NO:10
Ac-Oic-c(Asp-His-D-Phe-Arg- SEQID
Trp-Gaba-Lys)-NHz 1147.35 1147.4 97.5 NO:11
Ac-Chg-c(Asp-His-D-Phe-Arg- SEQID
. 1135.1
Trp-Gaba-Lys)-NH: 113533 35 % NO:11
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1116. 38 1115.5 99.9 T -Gaba-Pen)-NHL NO 32 Ac-N e-c(Pen-H s-D Phe-Arg-
1144.43 1144 99.9 SEQ ID T -Gaba-Pen)-NHL NO 32
Ac- Leu-c(Cys-Hi s-D-Phe-Arg- 1088.32 1088 96.7 SEQID T -CGaba-C s)-NH2

NC. 33 Ac-Cha-c(Cys-Hi s-D Phe- Arg-

1128.39 1128.4 95.8 SEQID T -CGaba-C

S) - NH2 Ne—33—Ae—H-e—<e{Eys—H-sTb-Phe—Ar 16883210884 9-SFO4D T
-Gaba- € s)-NH2 NC: 33 Ac-Phe-c - < = 11122. 34§E@§9¥@ 2 SEQID
T - GabaCompouddz NO 33  Ac- Val | Mo®eylar sMpleoplar Ar g-Pigity) ‘' -Gaba C
S)-NH 1074.3 1074.6 95.4 NO 33| Waight- Na| Wei{ghts- Hi s- D- Phet Arg 11724 1172.2
95. 2 SEQ it halc(2Ae813sD-Phe-Wii- NO 33 N - c(Cys- H s- D- Phet gpgiir p- 1046. 29
1046. 4 % céaJs ba- C s)- NHe3R@. 34 lllﬁf(:ié c(Oys- Eﬁl s- D g@z £ 9-Ti p-
1080. 3 ...uuu ’“"L‘a ESsj—NHZzNE3 Ac=Ne= L,\ Eys=p —=D—Phe- Ar g-
SEQ  10d-B4hpod4spFig] Gabgra638) - Nl-ﬂ_14bl@ 35 AgoN e- :i} IDp Al &-Hi s- D-
1075. 281“@@?@1’@#@7@%@ Phe- -T -C s)-OH NO 36 11
Ac- N e @(cQﬁi;a—bdiA%pHﬁﬁ-D&Pbe—lArg—log O%% 1088l 32p8 SEQ |7 g T - @EBEI0 s)- NHx NO 37
-58 Cal @&Q.L gthzmant al  SEQ] ound Nottecul aNCvDl ecul ar Purity
Vi ght ]%5] >1C /—\I a- Hi S-0OF 1I183.4 1182.85 P BEQ I'D Phe- Ar
- Bal - Al CI_ - ﬁ%}%ﬁggﬁ \l 1107 A8p- H EL0D42- Nal -| 99145, 3%?3%65 99]99 SEQ
ID Ar 3-Lysk W) r\n 38 :
c—hLeu-c(Asp—Hls-D-Phe-Arg- SEQID
1123.32 1123.2 99
Trp-Gaba-Lys)-NH: NO:11
Ac-D-hCha-c(Asp-His-D-Phe- SEQID
. 1163.6 94
Arg-Trp-Gaba-Lys)-NHz 1163.39 NO:59
Ac-Phe-c(Asp-His-D-Phe-Arg- SEQID
1143.31 1143.3 96.9
Trp-Gaba-Lys)-NH: > NO:11
Ac-D-Phe-c(Asp-His-D-Phe- SEQID
. 1143.3 96.5
Arg-Trp-Gaba-Lys)-NH: 1143.31 NO:11
Ac-D-Chg-c(Asp-His-D-Phe- SEQID
1135. 11354 99
Arg-Trp-Gaba-Lys)-NH: 135.33 » NO:11
n-Butyryl-Cha-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)-NHz 1177.41 11775 88.6 NO:60
Ac-hPhe-c{ Asp-His-D-Phe-Arg- SEQID
1157.34 1157.2 70
Trp-Gaba-Lys)-NH- NO:11
Ac-B-hMet-c(Asp-His-D-Phe- SEQID
. 1141.2 89
Arg-Trp-Gaba-Lys)-NH: 1141.36 NO:11
Ac-Gaba-c(Asp-His-D-Phe-Arg- SEQID
24 1080.9 92.5
Trp-Gaba-Lys)-NH: 1081.2 NO:11
Ac-Cha-c(Asp-His-D-Phe-Arg- SEQID
. 135.2 85
D-Trp-Ala-Lys)-NH: 113533 1135 NO:13
Ac-hCha-c(Asp-His-D-Phe-Arg- SEQID
. 1149.1 87
D-Trp-Ala-Lys)-NHe 1149.36 NO:13
Ac-Leu-c{Asp-His-D-Phe-Arg- SEQID
. 4 98.6
D-Trp-Ala-Lys)-NH: 1095.27 1095 NO:13
Ac-hLeu-c{Asp-His-D-Phe-Arg- SEQID
1109. 2 8
D-Trp-Ala-Lys)-NHz 09.3 1109 % NO:13
Ac-Phe-c(Asp-His-D-Phe-Arg- SEQID
. . 1.
D-Trp-Ala-Lys)-NHz 1129.29 1129.2 81.9 NO:13
Ac-Nle-c(Asp-His-D-Phe-Arg- SEQID
27 . 7
D-Trp-D-Ala-Lys)-NHz 1095.2 10953 ? NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg- SEQID
. . 2
D-Trp-p-Ala-Lys)-NHa 1095.27 10953 8 NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg- SEQID
. 1 99
D-Trp-Gaba-Lys)-NH2 1109.3 1109 NO:14
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Ac- Nl e-

C(Asp-Hi s-D- 2- Nal -

1145. 33 1145 99.99 SEQ ID Ar

-(3Ala-L

S) - NH2

NO 38 Ac-Ne-c(Cys-H s-D-2-Nal-Arg- SEQ ID 1138.38 1137.8 99.99 T -Gaba-C
S)-NHz NO. 39 Ac-Ne-c(Cys-His-D 2-Nal-Arg- 1166.44 1166 99 SEQID T

-Ahx-C s)-NH2 NO 39 Ac-hPhe-c(Asp-Hi s-D 2- Nal -

1207.4 1206.9 99 SEQID Ar

-T - Gaba-L-s}—-NHQ—NQ—49—AG-Gha-£;i§p—H-S-D~2-NaJ --1100.42 1198, .8 100 SEQ

ID Ar |-T -Gaba-L s)-N 12 NO 40 Cajulatedy| Expsrmental b- Hi s- DSEQHYNG:1116. 9

95. 10 SEQ@rppurkthe- Ar -T - C s) - NNRoId@I&0 | Mualeddar g- cP@yie - Al a- Hi s- O+

1117.33 1116.8 99.2 SEQ ID Phe¢wsightT - CvedighiH2 NG 50

Ac- D- Ar(g g é(‘A'} Pﬁe—%rgll‘ 5.38 1I44.9 96.4 SEQ ITD K =T -|Pen) - NH2

NO 51 ~H s- D°Phed1371%0. 4111358, 9 99| 9B SEQ IEE! /{E -T

- (Ea_ba_ e I'RT < A I\rn yal (\]IS H: s-D- Dhn I\rn 1159 4 '&’ 1 Qg SEQ | D

T - Gabd-4:Nje-s{Asprihisd) PhevArg; ¢ §{5/5r D- Ay s- D 38 SEQI® 1 9d SEQ ID

Phe- Ar |-OFTrpdpn-Med- NI 51 Ac- D- Arg- c( Asp-Hi s- D- Phe- 113§ N:1438. 0 |98. 0 SEQ

ID Ar -A’c.w-a(cg;s.ii—hs Ac- Ar g- c{ Asp- Hi s- D- Phe- Ar gSeflig8. 3 1138.1

99. 0 SEQikb-Abr ) §-NeL S) - N%i Tabl 0215 Conppthd Cahgesh gt ed

Experin o i,&_g_r NMotecutar—votecutar—Weigh gtit

Ac- Ar g- - gﬁﬁ{ ﬁ 11()70%2116716%7,99. 9 SHYID iﬁgﬁﬁE -T}-C

s) - NH2 Xy Gapa, ln vitro studies 5 Conpounds of ml%r esent

i nvent i |che-Nimc(Eys4fis DnBhe Argst ¢ d1{04g actiyidy as SEQID

1 .
D-Trp-Ahx-Cys)-NH: 633 H/% 2 99 NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg- SEQID

D-Trp-B-Ala-Cys)-NEH: 1074.3 1073.8 99.9 NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg- SEQID
D-Trp-D-Ala-Cys)-NH: 1074.3 1073.8 99.9 NO:15
Ac-Nle-c(Cys-D-Ala-His-D-2- SEQID
Nal-Arg-Trp-Cys)-NH 1124.36 1123.6 96.1 NO:16
Ac-Nle-¢(Cys-D-Ala-His-D-2- _ SEQ ID
Nal-Arg-2-Nal-Cys)-NH: 113538 11345 99.1 NO:16
Ac-Nle-c(Cys-D-Ala-His-D-2- SEQID
Nal-Arg-1-Nal-Cys)-NH 1135.38 1134.6 94.8 NO:16
nButanoyl-Nle-¢(Cys-D-Ala- SEQ ID
His-D-Phe-Arg-2-Nal-Cys)-NH: 1115.37 11126 95.7 NO:17
nButanoyl-Nle-c(Cys-D-Ala- SEQID
His-D-Phe-Arg-Trp-Cys)-NH: 110235 11015 99.9 NO:17
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-2-Nak-Cys)-NH: 1085.32 1084.4 97.7 NO18
Ac-Nle-¢(Cys-D-Ala-His-D- SEQ ID
Phe-Arg-1-Nal-Cys)-NH: 1085.32 1084.5 96.6 NO:18
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Bal-Cys)-NE: 1091.35 1090.4 96.2 NO:18
Ac-Nle-¢(Cys-D-Glu-His-D- SEQID
Phe-Arg-Trp-Cys)-NFb 1132.33 1131.5 99.9 NO%1
Ac-Nle-c(Asp-His-D-Phe-Arg- SEQID
Trp-D-Ala-Lys)-NHb 1095.27 1094.6 99.9 NO:19
Ac-Nle-¢(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)-NH: 1102.35 1101.6 99.9 NO=21
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 1102.35 1101.6 99.9 NO22
Ac-Nle-c(Pen-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 11304 1129.6 99.9 NO:22
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| i gands

follow ng 59 procedures.

sim |l ar

‘activities of the conmpounds of the

of one or

to those

nore of the nelanocortin receptors according to the

One skilled in the art would know t hat procedures
descri bed herein may be used to assay the binding

i nvention to nelanocortin receptor
Cellular nmenbranes. used for

the in

nDIecules*_5_RadLeLLgand_BLndLﬂzgﬁi%%g;
vitro rleceptor binding assays V ¥bd aifxperimental { r ansgdhiEQ THYXK| cel | s
stably eQpmnpesndig hMC- R r ecept oMalabtlypedoldcul®d, 4| Buriby [The CHO KL cell s
expressing the desired hMC-R reqea%pf t YWeei¥ € spni cated (Branson(r)
setting g}ﬁg&ﬁp ¢) I'n 1C&jcord 50 mVv |ris-r1&$|IE ﬁ?lu pH 7.4
and theTE ﬁ@ rﬁ#%% 0|d1841 10| HSIX es at abﬁrox;ﬂégg y 44. The
pe||ets e samebuifer—and Ceqfrlfnr 00 g for
10 min t@é’hea(cmﬁi%Qr(ﬁﬁ?ﬂ‘y 4(,12i|'f1§3 was '?Egi pel | et sgeont cusrﬁlQ@t he cel l'ul ar
menbr aneArgyErpeB-Ade-Br-Eys)athraNbe dx1 mat el y 0C. Conpet’i ti V&N@©24i bi tijon of
[19(Tyra)HH&d{:4}ﬁﬂmﬂﬁmyAﬁ$i([12571 NDP- a- MSH,  1b Aner sisgm D
Bi 0sci engiasd hla. DL@MJTQQ_NEZS caf 1f¥ibut | ilH4RI yprop?f? ene |Qoue! | pllates.
Cel | }_ldll S }Tf‘fﬁ\?“ﬁt otein/wett ) —prepared—asrdescr "\—é —apove-{wer e
i ncubat i B atl 1p¥5.46 4 Copdsa ni ng D92 % bc:% e “serum al buni n
(BSA), EIRrAE-CysS TNk caci2land 0.1 gg/ml . bacitracin, N easi ng
concent rla{HheméCym‘HtﬂaE RfeshAIgeoﬁng#L% and ;0.3 n 125! BERDP a- M§H f or
appr oxi|MBipes-p1BD- a;%@-mmzes at “dppr X ely 37C. BoumbD:26
[125]] - N?@h@ Jd8l eparated Tromfree [IP5I]- N BH Dy
filtratli D ‘bé ﬁﬁlgﬂgj i % flilBEX5X i | { #263pl at es Qﬁhifil%ﬁé&g dckar d)
presoakcﬂ ﬁ, 9 1 ) “"'"cthylcn:rinc RPEH-+using kard
Fi | t er nedeNIs-c(Gramrdda£Hs DR | t ¢r sy hagfied t hr ebod 4 mes SERIP 50 M
Tri s- HQPhet ApgTmp-GlaCys-NHenpel at ur e of | approxi matlely 0- 40/GH4 t he assayed
for radi gaslée-viCye-DrailadliaD25 Packard Topcount (r) sgintill sgEQam counter.
Bi ndi ng 151@_@,_. p_‘L(g)zse_(N}fy ¢diPu7er - | A%t ed np?ﬁ-“ifl neﬁpgggress,i on
anal ysi s D). Sel gCt rom-of [the preferred—en ﬁ nts—whas
t est ed u,% dlﬁ_gusselmm%ay aru$.x he bi ne.ng :§ Qt nt s (Ki in
nM) arelk 81?1;19* ‘rAlfr Sk 2B _and_ PC_ 30 TABIFS 2A [ d®»ahd 2c]-
Radiol|g&h&k8dﬁbﬁﬂb$¢@%hyDData el ec Conpourgls, -bBEQdDIe 2A Ki K
Ki Ki KiPHEAd-Drp-Gaba-Cys)-NH: 1f50.8 155 ) NO:54
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
PheArg. Trp-Apn-Cya)NHa | 117348 | 11733 9%8 | Noms
Nle-c(Cys-His-D-Phe-Arg-Trp- SEQID
AprCys) NE: 106031 | 1060.3 985 | ooy
Ac-Nle-c(Asp-D-Ala-His-D- SEQ ID
Phe-Arg. Trp Lys).NH: 1095.27 | 1094.7 %2 | 508
Ac-Nle-c(Asp-D-Ala-His-D- SEQID
Phe-Arg-Bal- Lys)-NHL: 111232 | 11117 %5 | NOos
Ac-c¢(Cys-Glu-His-D-Phe-Arg- SEQID
Trp- Aln-Cys) NE: 109025 | 1089.6 99 | Noss
Ac-c(Cys-Glu-His-D-Phe-Arg-2- SEQID
Nal-Ala-Cys)-NH: 1101.27 1100.6 98.3 NO:55
Ac-c(Cys-D-Ala-His-D-Phe- SEQID
Arg Trp-Ala-Cys)-NH: 1032.22 | 10315 %2 | ose
Ac-c(Cys-D-Ala-His-D-Phe- SEQID
Arg-2-Nal-Ala-Cys)-NH: 1043.24 10425 95.6 NO:56
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Ala-Cys)-NH- 1124.39 11446 753 NO:57
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp--Ala-Cys)NH, | L1007 | 11446 73 | Nosy
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Gaba-Cys)-NH: 1158.41 1158.6 965 NO:57
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Compound hMC-hMC hMZ4- hMC5- hMC1- R/ NO
Ac-Arg-c(Cys-D-Ala-H s-D- 3.87 10.1 2.09 430 1.9 SEQ ID Phe-Ar
s)-NH2 NO 50 Ac-D-Arg-c(Cys-D-Ala-His- 4.01 12.1 1.76 352 2.3 SEQ ID

1-R 3-R R R MC4-R

-T -C

D-Phe-Ar -T -Cs)-NI2 NO50 Ac-D-Arg-c(Cys-D-Ala-Hi s- 8.29 13.3 2.78 816

3.0 SE . -T -Pen)-NH2 NO 51 _Ac-D-Arg-c(Cys-H s-D Phe- 3.93 172

11.0 538 0.36 SEQ ID Ar -T - Galalqudated \iBxpeudmental Ac- Ar g-|(EQY B> NGs- |D- Phe-

1. 81 20, Gompdiind02 0.4 SEQ I D |AdoledulaiGabhdelBaidar NHI Piveb 2

Ac- Arg-ic(Cys-D-Al a- His-D- 9. 67 |3/eiBhé 2| 98Bh2. 3 SEQ I D |Phe- Ar

- Pen) - N N%g(bly - C(ASPp-H'S-D- 0. 79 455 1I72L 493 D

Phe- Ar ’_ﬁ}% W AtO383y- c( A3QB Hi s- D- PB29 O. %%gi .01 783

0.7 SEQ S) '\“-"’ NO- 53 Table 2B Ki 1 Ki Ki Q1 D

OOrrpounquaribﬁqc(QYﬁ/@ Hpeaistive @%@g\b @36 R R 5] % MC4-SEQ ID

Ac- NI e-|ott@yAsETr-GysINED 114 630 4. 07|1857 37.1 BEO I D| Nosal - Ar |- 1-Nal - C

s) - NHL [NGx-Be-c(fys-§abHiyp-Phedlla- Hi s-D- 111 26 7.6 1800 1.|4ggHp | D |Phe- Ar

-T -C s)aN @5’3 3; Phe-c( O/s- R (B 1I84EZ 0. 05| 893 1. N@a§ 0.0 [SEQ 1D

Arg- TrpF yob: O—24—Nrt—Ne=c(Cys=tHistB-—Phe- 06+ 4. 1 0.85

8.8 0.1 °S l =C 21NB.38 Aciy.e- c(Cysedps- D¢ . 10 0.43

0.42 0.]A%rFH EyoAvHz T Gaha Pen) - NH2 30 N e-cf Cys- H|NOBPhe- Arlg- 0.05

1. 3 0. 47AQNIe-Cys-SEQek-Hlis-D-- Gaba- - NH 34 SEQID
Phe-Arg-Trp-Cys)-NH: ?11%3%) %ﬂgcg 774 NQO:30
Ac-Nle-c(Cys-D-Tle-His-D-Phe- SEQID

1116.3 . .

Arg-Trp-Cys)-NH: 8 11155 96.5 NO:30
Ac-Nle-¢(Cys-D-Cha-His-D- SEQID
Phe-Arg-Trp-Cys)-NH: 1156.44 1155.6 96.4 NO:30
Ac-Nle-c(Pen-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NH: 1116.38 1115.7 95 NO:31
Ac-Nle-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Pen)-NH: 1116.38 1115.5 99.9 NO32
Ac-Nle-c(Pen-His-D-Phe-Arg- SEQID
Trp-Gaba-Pen)-NH: 114443 1144 999 NO:32
Ac-Leu-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NHz 1088.32 1088 96.7 NO:33
Ac-Cha-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NH: 1128.39 1128.4 95.8 NO:33
Ac-lle-c(Cys-His-D-Phe-Arg- SEQID
Tp-Gaba Cys).NE: 108832 | 10884 95 NO33
Ac-Phe-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NHz 1122.34 1122 952 NO:33
Ac-Val-c¢(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NEL 1074.3 1074.6 95.4 NO:33
Ac-2-Nal-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NH: 1172.4 1172.2 95.2 NO:33
Nle-c(Cys-His-D-Phe-Arg-Trp- SEQID
Gaba-Cys)-NH: 1046.29 1046.4 97.6 NO:34
Phe-c(Cys-His-D-Phe-Arg-Trp- SEQID
Gaba-Cys)-NH: 1080.3 1080 95.8 NO:34
Ac-Nle-c(Cys-3-Pal-D-Phe-Arg- ' SEQID
Trp-Gaba-Cys)-NH: 1099.35 1099.6 96.6 NO:35
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Cys)-OH 1075.28 1075.2 99.9 NO:36
Ac-Nle-c(Cys-His-Phe-Arg-D- SEQID
Trp-Gaba-Cys)-NH: 1088.52 1088 958 NO:37
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Ac- Nl e-c(Asp-Hi s- D Phe- 0.0996 9318 0.617 10.9 0.16 SEQID Ar -T
s)-NH2 NO1 Ac-Ne-c(Cys-Hi s-D Phe-

-(3-Ala-L
.0132 16.1 1.23 0.359 0.11 SEQID Ar

-T -Ahx-C s)-NH2 NO 2 D-Phe c(Cys H's D-Phe Arg- 0.207 43.2 2.58 344 0.08

SEQID Trp-P-Ala-D-Cys)-Thr-NH2 NO3 -61 Ki Ki I1C Ki Ki SEQID Conpound
hMC1- hMC_ hMZ4- hMC hMC1I-R NO R 3-R R BE-R /MA-R
D- Phe- d( Cys- Hi s- D- Phe- Arg- 0. 42Qak@tad 7ExpaépedtaDp SEQ I BEQID NO:
Tr p- GaaCdengpiymyd Thr - NH2 NO 3 Asddik@da( ColédharD- PhBurif): 0951 9. 33 Q. 894
13.4 0.]11 SEQID Ar -T - Ancwagﬁ,z NOWeiciC- N et C(Asp-Hls D- Phe-| 0.999
300 11. 430 %ﬁ A TTFE ) - N2 NO 4 Ac—¢ gEb\Iﬁbp His- D- Phe-
0.106 1?%{,‘1‘5‘3“ }g £Q | Duigws - T | Gezea s) - w49 NG
Ac- N e- agyysr 50619 89 1 n 16.3 0. 05/ SEQI1DNXF8. T - gapa- L
s) - NH2 |M@-Ble-fAspdisdd-Adyalt s- D 2155%3 0. 223 22. és 0SBRBEQ ID Ar -T
~Gaba- 1| Adg-Tii2ANGyE)-NHc - hCha- ¢(ASPH s i 520be )1\5339 747]0.01 SEQ
ID Ar Aa_ﬁqa@ Asp HisfHE-NNER 11 | Ac- D- Chgi c(Asp- Hi s- Phe- 1475 2.99
164 0. c Mﬁﬁl - Gaba- L 91:95-&% 2 NEL4P1 Ac- hPPRI%( Aﬂqb s- D- Phe-
0. 277 2 ﬁl SEO Caba—t o; NS g
Ac- Nl e- Cyshlipt I Nl 14,40 4 96 2flg,7Q; 0.16 Sigad D| BRI T 113-Ala-C
s) - NH2 ba NHz (pPen-D-Ala-His-D 118 17. o 556@@3?)1 SEQ I D
Phe- Ar |-Ac-Nile-&({Cy biHEs-eR-Nal-Ag- \Ig - t Q/S-ﬁ%l a-H s-p: % 9. 1SEQ.1IB 3. 84 2550
7.58 SH@rbAhPIes)AH:T - Pen) - NH 1722 he-c(Cyp Si—li S- Dajthige hAr g4 0. 442
123 10. 3 2R feXep TR B- 2 Nal- 12074 1906.9 99 SEQID
Arg-Trp-Gaba-Lys)-NH: ] ) : NO:40
Ac-Cha-c(Asp-His-D-2-Nal- SEQID
Arg-Trp-Gaba-Lys)-NHz 1199.42 11988 100 NO:40
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg. Tep-Cys).NH: 1117.3 11169 95.10 | N5
Ac-D-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg Trp-Cys).NH 1117.33 | 1116.8 92 | Moo
Ac-D-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 1145.38 1144.9 96.4 NO51
Ac-D-Arg-c(Cys-His-D-Phe- SEQID
Atg Trp-GabPer)- NHL: 1159.41 | 1158.9 99 | Nos
Ac-Arg-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Pen)-NH: 15941 1159.1 i NO:52
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Asg Trp- Pen) NH: 114538 | 1145.1 99 NOS1
Ac-D-Arg-c(Asp-His-D-Phe- SEQID
ArgTrp-Ala Lye) NH: 1138.3 1138.0 %0 | 053
Ac-Arg-c(Asp-His-D-Phe-Arg- SEQID
Trp-Ala-Lys)-NEb 1138.3 1138.1 99.0 NG:53
Table 1B
Compound Calculated | Experimental | Purity | SEQ ID NO:
Molecular | Molecular
Weight Weight
Ac-Arg-c(Cys-D-Ala-His-D-2- SEQID
Nal-Arg- Trp-Cys)-NEH: 1167.33 | 1167.40 9.9 | NOuS
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

-h0.




Trp-(3-Ala-D-Cys)-Thr-NH2 NO 23 D-Phe-c(Cys-Hi s-D Phe-Arg- 5.80 3370 583
1130 0.01 SEQ ID Bip-R A a-D Cys)-Thr-N 2 NG 25

D Phe-c(Cys-His-D- (Et) Tyr- 0.0567 31.4 14.7 9.27 0 SEQ ID

hAr g- Trp- 13- Al a- D- Cys) - Thr- NO 24 NH2 D- Phe-c(Cys-Hi s-D Phe-hArg- 1.68

1260 172 0 Bi.n- (3 ) - N .

D Phe- o( &S friesn, OB PR 15 o Bo kP dbip B finiler to those

hAr g- Bi pﬂ@&rﬁeaiﬁémﬁaz‘ﬂarusem ZfRay MdbininDlabriviié/stthe Mmphiuttsdf a4k 352 149
3.01 339 0.12 SEQ ID Phe-Ar -T - -C s)-NH2 NO 54

Ac- Nl e- c (1Byxibn A melinocddiinIe@Pt@ Mold816. 4940 0. 08 SEQ I D

Phe- Arg-Trp-D-Ala-Cys)-NH2 NO. 54 Ac-Ne-c(Cys-D-Ala-H s-D 0.995 287 4.80
766 0.21 SEQ ID Phe-Arg-Trp-13-Ala-Cys)- NO54 NH2 -62 Ki Ki Ki Ki IC

SEQ | .- MZ4- hMC hMC1I-R NO R 3-R R 5-R / MZ4-R

Ac-N 5 c?@gﬁ@%ﬂ%“gWsm 184 3.76 956 0.23 SEQ I D

Phe- Ar g- Tr p- GelBulaY ShetlbZarkiO1aéd 06 - thk 8 C4EY SrelbAbA VBN asdayhOwérd 7. 58
859 0.15 SEQ I D Phe-Arg-Trp-Apn-Cys)-NH2 NGO 54 ° Ac-N e-C(Asp-D Al a- Hi s-D
0. 659 98 obtainesisiramlitarég@tc SHYHKD cePhetably expresking)hNIER NOeRI8r subtypes

Ac-N e-c(Asp-D-Ala-His-D- _4.12 445 50.6 4300 0.08 SEQ ID Phe-Ar -Bal-L

s) - NH2 Ndy 28t ong- oY, SHG-K1 gells pxmogesing the desired hMG-Rsngeptos typseoered Ar - T

5 SRR R R A BB Tl SR, 0 ©
2. 0616EQpHD7.4 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?)-(Nle*-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 ["*I]-NDP-a-MSH for approximately 90-120 minutes at

20  approximately 37°C. Bound [*I]-NDP-a-MSH ligand was separated from free [1%]]-
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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Ar

-T -Ala-C s)-NH2 10000 NO 56 Ac-c(Cys-D- Al a-Hi s- D Phe-

132 456

0 40.7

8810 3.24 SEQID Ar -2-Nal-Ala-C s)-NH2 NO. 56 Ac-N e-c(Cys-D-Al a- Hi s-D-
-T -Ala-C s)-NH2 NO 57
Ac-N e-c(Cys-D-Al a-His-D- 1.00 227 5.55 496 0.18 SEQ I D

9.12 1130 22.1 2860 0.41 SEQ ID Phe-Ar

Phe- Arg%{aé%@Al a-Cys)- NNNO 57 Ac-Ne-c(Cys-D-Ala-H s-D- 0.536 169 3.12
358 0.1 D Phe-Arg-Tr p- Gaba- Cys) - NH2 NO 57 Ac NI e- c( Cys DAl a-H s-D
32.1 330 17.4 165 1.84 SEQ[RKD Mhe- A gl -
Ac- N g Cﬁ Abu Hi s- 10. : -~ f 0- -T -C
S) - NH3 (Cﬁg‘ Ac- N e-c(CysH ?@I -}'ﬂc %ﬁvﬁ :Eﬁ @‘geSEQ I D
Phe- Al-T -C s)-NH2 NO.30 FRI\/Q_S'\r\ D11 bR <. D 48 5 9 0 12. 5 0. 48
SEQ | ) Achrg-ACys-H-placHig DN 1;37 N3¢ 2(17%° (O Leu- ISEQE 1] 60 6. 82
413 4 Phe-Arg3BpSE@MNE: Phel AL - T0¢ 4= Nrp NS T e, dOCPS$OD- T e- Hi s- D-
12.0 _ . I D Phe- Al -T -Q s NH" NO 30
Ac- N g S%% I%Q( 4833 (4248 |1.761 o] %‘;97 |25 SEQ | ngglﬁa-m -T -C
S) - NH; = erH—s=—t-Phe-—0-537#86% {) 892560 09-SEQ ID Ar
T -G %f)& 21EIsA G oNoe-| B Benokfiss - D-me- D3 phs 176 SEQIP 5 69 0. 21
SEQ | [)D-Rhe-ATg-T@%nPbH‘Iz NH2 NO[32  Ac-Leu-k(CQys-Hi s-D Pha-N@5216 (17. 4
0. 995 | AABAR-ACySHB-DEPheAr| - T - a- - NH2, NO 3 63 ||GE g K Ki
SEQ | [)A%%YME@NH{INC I?fﬁ-éd- ?E%C ﬁﬂ?@l RH%"E R §3§ R 5- m&@&- R
Ac- Chg- 3G E’y§-‘I—H-5-'fﬂPhe-U' (07 911 U.1884 0. 354 0. 12 SEQ THgpfNy3 T | Gaba- C
S) - NHX %L;Yg ( 1.81 205 |4.57 502 04
Arg-Trp-Gaba-Pen)-NH: ] NO:52
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NEL 967 |22.0 |42 1900 2.3 NO:51
Ac-D-Arg-c(Asp-His-D- : SEQID
Phe-Arg-Trp-Ala-Lys)-NEL 079 | 455 |1.21 493 0.6 NO:53
Ac-Arg-c(Asp-His-D-Phe- SEQID
Arg-Trp-Ala-Lys)-NH: 068 |20.7 1101 783 0.7 NO:53
Table 2B
Ki Ki Ki Ki Ki SEQID
Compound hMC1- | h(MC | hMC4- | hMC | hMC1-R | NO:
R 3-R R 5-R /MC4-R
Ac-Nle-¢(Cys-D-Ala-His-D- | 114 63.9 3.07 1657 | 37.1 SEQ ID
2-Nal-Arg-1-Nal-Cys)-NH: NQC: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 11 29 0.0 SEQID
Arg-Trp-p-Ala-D-Cys)-Thr- NQO:24
NH-
Nle-c(Cys-His-D-FPhe-Arg- | 0.07 41 0.85 8.8 0.1 SEQ ID
Trp-Apn-Cys)-NH: NO:27
Ac-Nle-¢(Cys-His-D-Phe- 0.12 10 0.43 042 |03 SEQID
Arg-Trp-Gaba-Pen)-NH: NO:32
Nle-c(Cys-His-D-Phe-Arg- (005 |13 [047 |02 [0.1 SEQ ID
Trp-Gaba-Cys)-NH: NO:34
Ac-Nle-c(Asp-His-D-Phe- 0.09%9% | 9318 | 0.617 |109 0.16 SEQID
Arg-Trp-p-Ala-Lys)-NH: NO:1
Ac-Nle-¢(Cys-His-D-Phe- 0132 16.1 1.23 0.359 |[0.11 SEQID
Arg-Trp-Ahx-Cys)-NHz 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-NHz NO:3
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Ac-1le-c(Cys-H s-D Phe- 0.148 13.9 1.06 0.423 0.14 SEQID Ar
s)-NH2 NGO 33 Ac-Phe-c(Cys- Hi s- D Phe-
-T -Gaba-C s)-NH2 NO 33 Ac-Val

-T -Gba-C
0.254 18.5 2.13 0.714 0.12 SEQID Ar
-c(Cys-H s-D-Phe- 0.256 29.9 1.98 0.864 0.13

SEQID Ar -T -Gaba-C s)-NH2 NO 33 Ac-2-Nal -c(Cys-His-D Phe- 0.560 39.2
(2). 236‘ 73 0419 SEQSIC%? 0A(rM- -GabaKIC s)(\-ﬂHz (k33 i e- C(OYspd i O Phe- Ar g-
: - ~C Bt

Ac- N eg@mngiaP - D- Phe- Zf& 1&%& 4%§§C% M& %ﬁh \NQ'T - Gaba-C

s)-NHZ_NO 35 _Ac-N e-c(Cys{B Ala-HE D[ Ro 7 h%R 19 MGER 1 97 SFG 1D

Phe- Al D-fhe-(CyyHOP-Re-86- AQ4R0e- |c{08ys-| 4B Phel2ePg-| BIR20 156EQI® 20. 3 0. 04

SEQ | [)TrlﬁGﬁbal@é;lya)Tbré\)HNHz NO 37 | Ac- Nlle- c(Asp-D- Al|a- Hi s- Dy N©D:89 290 21.3

111 0 RN DP ool 435) (W40 B AGH e (i A a-H s-D

ac- N LA M%S. .. = NS SRR T v il

. 2- Nal| As Nie-g(spHBs-Is 13h*'ikc r|°e9§8( cleOD AL o[ BT 27 0097 7| $BQdD1d5 1. 34

SEQ ID tAPR-LygaNHE s) INH2 N 20 Ac-N e-c(Asp-|His-D- 21 NéP:¢ 1.]17 1.56

0.277 &c%ﬂc@%p&&@-D-ﬂ?heAr QN06 Al |arll8 s)-IN92 NQ188 | 0.07 SEQID

Ac- N -6 ATR-Clva-ys-Nid - (. 648 2.78 0./329 1.4 1. 97 SEQIDN@% T|-f3-Ala-L

s)- N B\, O3 B L§8/9-Nc|1-_ 039 ‘.ctb.dé. 375 ) 05 SEQ ID

e ofs Wi s- 0% N %0, 33 l\%g‘? 998
)= NH2 INO.-39 | Ac- hPhe-c(Asp: 2 0. 461
c@ A?f?é- TnE28abar-409s) -| NG 40 | BEQID

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)-NH: NO:11
AcD-Chg-c(Asp-His-D-Phe- | 0227 |145 [299 |[164 |0.08 SEQ ID
Arg-Trp-Gaba-Lys)-NH: NO:11
Ac-hPhe-c(Asp-His-D-Phe- | 0.277 | 25.2 3.37 203 0.08 SEQID
Arg-Trp-Gaba-Lys)-NHo NO:11
Ac-Nle-¢(Cys-His-D-Phe- 0323 |141 | 1.96 240 |[0.16 SEQID
Arg-D-Trp-B-Ala-Cys)-NHz NO:15
Ac-Nle-c(Pen-D-Ala-His-D- | 34.1 118 17.0 5560 | 2.01 SEQID
Phe-Arg-Trp-Cys)-NHa NO:21
Ac-Nle-¢(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-NH: NO:25
D-Phe-c(Cys-His-D-(Et)Tyr- 0.0567 | 31.4 14.7 9.27 0 SEQID
hArg-Trp-B-Ala-D-Cys)-Thr- NO:24
NH:
D-Phe-c(Cys-His-D-Phe-hArg- | 1.68 | 1260 | 172 1220 | 0.01 SEQ ID
Bip-p-Ala-D-Cys)-Thr-NHz NO:26
D-Phe-c(Cys-His-D-(Et) Tyr- 0.128 85.6 36.9 38.0 0 SEQID
hArg-Bip-p-Ala-D-Cys)-Thr- NO:26
NHa
Ac-Nle-c(Cys-D-Ala-His-D- | 0.352 | 149 3.01 339 0.12 SEQID
Phe-Arg-Trp-Gly-Cys)-NHa NO:54
Ac-Nle-c(Cys-D-Ala-His-D- 3.93 876 48.0 4940 | 0.08 SEQ ID
Phe-Arg-Trp-D-Ala-Cys)-NHz NO:54
Ac-Nle-c(Cys-D-Ala-His-D- { 0.995 | 287 4.80 766 0.21 SEQ ID
Phe-Arg-Trp-B-Ala-Cys)- NO:54
NIH:
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Ac- Cha-c(Asp-Hi s-D-2-Nal - 0.576 3.98 2.82 3.91 0.20 SEQID Ar
S)-NH2 NO 40 Table 2C -64 Ki

Ki

Yd Ki

Ki

-T

- Gaba- L

SEQ ID Conpound hMC1- hMC hMZ4-

hMC hMC1-R NO R 3-R R5-R/MZ4-R Ac-Arg-c(Cys-D-Ala-Hi s-D- 17.9 1.68
0.256 23.4 69.9 SEQID 2-Nal-Ar

-T -C s)-NH2 NO 49

cyclic AWP Bi oassay

| nt r ageHwar—eyeHe—AMP{CAMP—evels-were—determmnedby—an—>5

el ect nochem | um nescence (Eéﬁl) as (I\/é?o Sc Di very @EQ,ID

Gai t heCoepapnd\VD; 1 ef er r e iMChgridYiRaf| thMCés| WD) .| FOEGCIHRL | NP2l s st abl y

expressing the hMC recept o R subtjyRs WiR e suspBndedM@a-RMPI 1640 {(r) assay

buf f en ALRNEL(CLo4PARUES. COplgas NS 1345 |l sobsgey| metiay| xansponap(f BMX) ,

and 0. %g{g_mg_@ﬁ @ag‘anJg;_ﬁHL MBD bl ockgr ,f\)) : Tr anscs?p‘l c m%égel | s stably

expr ess+t =€t Stptypes o n Of 110 0 SPeRsSta—at

deﬁsit)?tﬁfjl APPr i cel /vvel?rgéin -vveJOIlE’IVUI{JlS r (I )

pl at e l?oﬁP%FW!)rNﬁzl nfegratdd carbon electrodds and c B4 wi it h

anti - (Mﬂe@&iﬁspﬁiﬁla-ﬂimbeaﬁlﬁﬁg qascent| 2851 ons4.tf  t] 1026t est | SB@pADnds wer e

added | ppd Aﬂ%erli,eij}sj.wre |mncupat ed for approxinat gl y 40 mi N¢h:2$ DUt |

appr oxi hi 3 ncU O, Si ffe ERES- buf f ere

sgloi ne Aﬁ%é{g‘g@ ‘Dfﬁ‘}'ﬁ% 1%‘ ETr| toﬁ X %9[6100(4 08 %b 7.3 sk érgl ning 0.2%

prot ei Lysh 5 nM TAGTM rut h—e-m—um—l—a-bel-ed cAMP wals added

and t herccdCysGledlisDhBat ¢d1¥ or |IEP o i4Fdt el [y6%0 |AFut es| SEQr dBm

t enpern &rgrBrp-Aa-Csp-NEhd of |t he sgcond ijncubat|i on peri od reatlO:Baf fler

(Eri ? mtté(égzg-d;l@@hstb-ﬂﬁb contzeAez Ngl lrgusacly E_@ls.4;3g- rﬁalolt alrzmatnd sEoNDA- 130 ?t|

c evelsjin the ce sat es i nmedi at e

Set err I%?f‘é: -LEISI?[% e %r}g[_ﬂ ectton—w LE; g trraget X“OC | % (MBD) . Y

Dat a WY &REy "ig% a "Conpyt g?-a< ?F'Zt ed “hon- | iz;bvar r gz?s\s[%n

anal ysiArs(Dp-AlatCys)IdE®) ang reporlted as eit het008h |FCso va Kb

val ue. AEQﬁGys-E)pAbsHmt-B-thae @8hcent4b5a0 i 0d0Ff gr8agonid24 conpBEQRd IBgeded to

obt ai n A/50Nal-Atde Hyrum| reactijon regponse,| e. g.,0 50% of { Ngesgraxi num

val ue |FeT1€c (90 of an |antagoni st gnd 1sjdeterm n%ﬁ 59/ Schild

anal ys Foe-Ang-1rpr 8] ration-response gurvesiof an-a re

carri edofiec{GysDdlagfieDence 180 | @&asi BF5cond9t r alildns of SER 1Bt agoni st .

The Kb PhedrugTipsh Ysbh&kng rati o of angt agonijst whilch woul iNgr8Btiude a
AcNle-o(Cys-D-Ala-His-D- | 0536 |169 312 1358 |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- | 10.6 411 | 7.69 549 | 1.38 SEQ ID
D-Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-¢(Cys-D-Val-His-D- | 13.0 104 10.1 40 1.29 SEQID
Phe-Arg-Trp-Cys)-NH: NQ:30
Ac-Nle-¢(Cys-D-Ile-His-D- | 4.28 38.5 9.0 125 | 0.48 SEQID
Phe-Arg-Trp-Cys)-NHa NO:30
Ac-Nle-c(Cys-D-Leu-His-D- [ 1.60 [6.82 [413 |[557 |0.39 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-c(Cys-D-Tle-His-D- |12.0 |858 |112 |40 1.07 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-c(Cys-D-Cha-His-D- | 0.353 | 2.08 |141 0.857 | 0.25 SEQ ID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-c(Pen-His-D-Phe- | 0537 |861 |58 |256 |0.09 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:31
Ac-Nle-co(Pen-His-D-Phe- | 0.744 |178 |[3.51 269 |021 SEQID
Arg-Trp-Gaba-Pen)-NH: NO:32
Ac-Leu-o(Cys-His-D-Phe- | 0216 |17.4 |0995 |0.486 |0.22 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
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-65 2-fold shift in the concentration-response curve for an agonist. It is
cal cul ated by extrapolating the line on a Schild plot to zero on the
y-axis. A selection of conmpounds was tested using the above-di scussed
assays and the results are reported in TabI es 3A, BB 3C, and 3D. 5 TABLES
3A, 3._), 3C; ant—3b cAMP pLOasSs Dat Ot ect wllpu ,lg Tabl e 3A
ECso ECso ECso ECso ECso SEQ' | D &‘n‘gor rﬁ] Nﬂl hM HQ[EQ hMC1- R
NO  RCRoRoRndMC4- R Ac- Ar gf ks - | iRMSEQ M4~ BM(; <l'®4‘r31r8~ §G9 5.)25 0.313
1630 18.0 NO50 Ar -T -C $R NH jARD Ang c(Qy®RD- | Q4R | Al a- Hi s D- Phe-
6.17 $AR- @a@&tywﬁ@ﬂﬁh@ NOO&O? Arg 11T 1 @.88)- NHE354c 10187 g- c( Sk 1D |SEQ I D
ﬁl a-DHr %r e;a 0] 493 244(3 54. 9 N9 §1 Ar :\IA E’en I\NFE Y .
C- D TG T O~ 2 o e ZTIay
- Gabal -Afg; QL@E 1885 | %p. F‘("ib rqﬁ?‘?‘p 4l'% §Q§D09 0. 719
23.2 rﬁ&gﬁﬁ’ﬁﬁba N2 Ac-lArg-c(Cys-D| SEFQIID Al a- e- 48.3
13. 3 () AzPHEORQQs-blis-D-R@-51| 0854 - T 18Pen) 2NE2 A THAr &-12( Aspt SEE@I C
H s- D| Bie-ThpqEabk-@) NHL 0/078 297 19.0 NOS53 T -ANa-L s)i NedE33
Ac- Ar gl I&r@ém@ﬁ-@'ﬂe- P56 - 901" D198 39 8ddd [9.18°° 4PseadInl [NO 53
Ala-L %r 5_Gaba-Cys)-NH: 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- | 0.186 152 493 0.537 | 0.04 SEQID
Trp-Gaba-Cys)-NH:z NO:34
Ac-Nle-¢(Cys-3-Pal-D-Phe- | 21.1 151 104 92.6 2.03 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:35
Ac-Nle-«(Cys-D-Ala-His-D- | 30.7 152 15.6 114 1.97 SEQID
Phe-Arg-Trp-Cys)-OH NO:36
Ac-Nle-(Cys-His-Phe-Arg- | 5.20 150 138 20.3 0.04 SEQID
D-Trp-Gaba-Cys)-NH: NO:37
Ac-Nle-c(Asp-D-Ala-His-D- | 4.89 200 (213 |11.1 {023 SEQID
Phe-Arg-Bal-Ala-Lys)-NH: NO:58
Ac-Nle-c(Cys-D-Ala-His-D- | 25.5 3.82 | 761 102 3.35 SEQID
2-Nal-Arg-Trp-Cys)-NHo 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 SEQID
2-Nal-Arg-Bal-Cys)-NH: NO:20
Ac-Nle-c(Asp-His-D-2-Nal- | 1.17 1.56 0277 |3.24 4,22 SEQID
Arg-Trp-Ala-Lys)-NHz NO:38
Ac-Nle-c(Asp-His-D-2-Nal- | 0.648 | 2.78 0329 |14 1.97 SEQID
Arg-Trp-B-Ala-Lys)-NHo NO:38
Ac-Nle-c(Cys-His-D-2-Nal- | 0.393 1.86 0.375 111 1.05 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:39
Ac-Nle-¢(Cys-His-D-2-Nal- | 0.333 291 0998 {0366 |0.33 SEQID
Arg-Trp-Ahx-Cys)-NH: NO:39
Ac-hPhe-c(Asp-His-D-2- 0.461 2.45 0.931 1.37 0.50 SEQID
Nal-Arg-Trp-Gaba-Lys)- NO:40
NIz
Ac-Cha-c(Asp-His-D-2-Nal- | 0.576 | 3.98 2.82 391 0.20 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:40

Table 2C




ND = not determned 10 Table 3B Conpound ECso ECso ECso ECso ECso SEQ ID

hMC hMC hMC4- hMC5- hMC1-R NO  1-R 3-R R R /MZ4-R -66 Conpound EC50 EC50

EC50 ECso ECso SEQ ID hMC hMC hMZ4- hMC5- hMC1I-R NO 1-R 3-R R R /MA4-R

Ac- Nl e-c(Cys- D-Ala Hi s- SEQID D Phe- Arg Trp-Cys)- 2.4 0.33 0.078 420 31
[

NO:? ‘NHZ D—Phc u\uya TS \L \3 II_\\I
0.37 3 NO24 DCs)- Thr-NmQNI e- Ffls N ESS

—0—35—1. 1 0. 11

C‘I:f\ll'\ + 'I'u- Awg 'I'u-n

2VSBOIDs B 1 17

1 0.
SEQ | DCompaunpd. A n- C s) - NH2 hN§ D7 élrdlbédeﬁylsMﬂu <hl)4©hét N8 0.24 0.028
3.9 10 SEQID Ar -T -Gaba{Ren)- NHRRNO|®R N |&5-B( OygME4sRD} Phe- 0.[37 0.1

0. 021 [T\ TALE(B520-Ria-PHis-DT | 189ba-|q.68 - Ng25B0 (3.4 Ad gbloe- C( fspoibs- D SEQ 1D

Phe-ArgﬁélpAl(g"}Téj @ylyls 01834 0145 0J128 279 6.92 N0 1 | Nhso

fal 1

oO—-—N-—-N0OAQ0 4 292 1 L Q
yo=r It S L TIIc= U U. 199 U. UaIJ2s 1. 7O 10. I oYU 1 L ‘A n‘C

S) - NH2 NO 2 Ac- Cha- c(Asp H s-D- SEQ ID Phe- Arg-Trp- Gba- Lys) 3.26 0.189

%g,gﬁ NFh Ac-N e-c(Asp-H s-D- SEQ ID
y : 1.37 0.628 0.131 3.48 10.46 NO6 Nt

Ac- hCha- c(Asp H s-D- SEQ ID Phe-Arg-Trp-Gba-Lys)- 2.27 3.32 7.24 415 0. 31

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 ECse 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 cCAMP as

Ac- N
0. 0949
Phe- Arg
NO 11 NH2
5
10
15
20
25

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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Ac-N e-c(Pen-D-Ala-His- SEQID D Phe-Arg-Trp-Cys)- ND 1.89 0.531 ND ND
NGO 21 NH2 Ac-Ne-c(Cys-D-Ala-H s- SEQID D Phe-Arg-Trp-Pen)- 14.3 2.03
0.183 2240 78.14 NO 22 Nt D Phe-c(Cys-His-D SEQ ID

(Et) Tyr-hArg-Trp-(3-Ala- 0.345 2.71 5376 2.38 0.06 NO 24 D C s)-Thr-NH

D- Phe-c Hs-D ,SEQ ID. (FEt)Tyr-hArg-Bip-(3-Aa: 0.685 81.8 86.9 31.8
. 01° no 2 B 1, theionkr Ao TP ALTIE. K St oo df poralgilpied B Bl - L
S) - NHz . . ~Nie-c(Cys-D-Leu-His- SEQ ID
D- Phe- A%é‘?%g’%gﬂ%é)&?e @&2@%@%@&35@8%“%?%@% NO. 30 NHz -67 Conpound
ECso ECsa ECsA sbestiorEehanmiarids whisstelsiidothe 40d0e-disthdedrasbliys anlt R 3- R R
R /MA-R Ac-Nl e-c(Cys-D-Cha- SEQ ID His-D Phe-Arg-Trp-Cys)- 0.819 0.541
0. 453 43hgresully arq@eportedinhl akiies34; B, Hotamddlhed Table 3C EC50 Kb Kb EC50
SEOIE Conpound hMCl - hMC3- MA- hMCS- NO R R R R Ac-N e-c(Cys-D- Al a-Hi s-
D

SEO D-2-Nal -Arg-Trp-Cys)- 17.6 12.4 38.8 11.8 NO 16 NH2
Ac-N e~ Of A8k 3, 41D cARHr Bkl Bl B Siisded Rofiihuad® O- 109 0. 189
NO 38
Table 3A
Compound ECso ECso ECse ECso ECso SEQID
hMC1- { h(MC3- | hMC4- | hMC5- | hMC1-R | NO:
R R R R MC4-R
Ac-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 5.79 5.25 0.313 1630 18.0 NO:50
Arg-Trp-Cys)-NH:
Ac-D-Arg-¢(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)-NHz
Ac-D-Arg-c(Cys- SEQID
His-D-Phe-Arg- 8.43 324 0.959 2140 9.0 NO:52
Trp-Gaba-Pen)-NH: :
Ac-Arg-c(Cys-His- SEQID
D-Phe-Arg-Trp- 4.23 8.09 0.719 23.2 6.0 NO:52
Gaba-Pen)-NH:
Ac-Arg-c¢(Cys-D- SEQID
Ala-His-D-Phe- 48.3 13.3 0.79 10000 | 61.0 NO:51
Arg-Trp-Pen)-NHz
Ac-D-Arg-c(Asp- SEQID
His-D-Phe-Arg- 1.48 5.76 $.078 297 19.0 NO:53
Trp-Ala-Lys)-NH:
Ac-Arg-c(Asp-His- SEQ ID
D-Phe-Arg-Trp- 1.39 2.89 0.055 467 25.0 NO:53
Ala-Lys)-NH:

ND = not determined

10 Table 3B
Compound ECso | ECso | ECso ECso ECso SEQID
hMC | hMC | hMC4- | hMC5- | BMCI-R | NO:
1-R |3R [R R /MC4-R
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Ac-N e-c(Asp-Hi s-D-2- SEID Nal-Arg-Trp-(3-Ala-Lys)- 0.913 0.536 0. 346
0.489 NO 38 NH2 Ac-N e-c(Cys-His-D-2- SE ID Nal -Arg-Trp-Gaba-Cys)- 0.231
18.4 0.782 0.153 NO.39 NH2 Ac-Nle-c(Cys-His-D-2- SEID

Nal - Ar g- Tr p- Ahx- Q/s) 0. 581 10 8 0.967 0.126 NO 39 NH2

Ac- hPhe- gfAsp—Hs SEG Nal--—Arg-T-p—Gapa—tys 04139320, 824
0.307 NG ‘Z?F‘PNHZ‘TA Cha c( Ak Cﬂl RS D| Ker- A gg’rr p- GRERIYs) - 1. 27
3.02 0.442 0.736 NO 40 NH2 | |eRMCCy) M 4| |1chMES3 B-R3N:2842] SEO I D
H s- D 2- NaI -Arg | - Nal - 1B1-RC s|)3-RH2 |R Tabl|eR3D - 68MF4HRC50 Kb Kbl EC50
SEQ D Ahm:gswm ANCS NO| -R -R R -R Ac Arg] gﬁ@/s{DD-Ala- 193
5.72 1. 5%% é%ﬂﬁég S)HI s-D2- Nal g 9- e NG440 $) - NHZ\f&xanplie 4: In
vivo stu otnas of tphe€ pregsent inventijon can|be and|wer'e tested for
an effec ke-andlor-body weight actordingtto the if ol | ow ng
procedur [d8-PheréCysKlis-Ped in| the grt woyl d kndw t hat | proced)ifBQ dPnilar to
t hose des@)lyedrpdrpifnrAbmy | B85 useldit o {&siday [the ef {8ct of | N@24£onpounds of
t he i nvenpi@y)-rReNH:00d i ntpke and/ or |body wei ght. | Li gand| conpounds
activati 3

IREIREHHE ecBgLors (25T [ITTNE T IO (58G 1

Arg-Trp-Apn-Cys)-NH: NO:27

Ac-Nle-c¢(Cys-His-D-Phe- SEQ ID

Arg-Trp-Gaba-Pen)-NFL 0.28 0.24 0028 {39 10 NO:32

Nle-c¢(Cys-His-D-Phe- SEQ ID

Arg-Trp-Gaba-Cys)-NEHE: 037 |01 0021 |17 18 NO34

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

Phe-Arg-Trp-f-Ala-Lys)- | 0.834 |0.145 {0128 |279 |652 NO:1

NH:

Ac-Nle-c(Cys-His-D-Phe- SEQ ID

Arg-Trp-Apn-Cys)-NH: 0.76 0.199 | 0.0492 | 1.73 15.45 NO:2

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)- | 2.27 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

NHo:

Ac-Nle-c(Cys-D-Ala-His- SEQID

D-Phe-Arg-Trp-Pen)- 14.3 2,03 0.183 2240 78.14 NO:22

NH:

D-Phe-c(Cys-His-D- SEQID

(EyTyr-hArg-Trp-B-Ala- | 0345 271 |5376 |238 |0.06 NO:24

D-Cys)-Thr-NH:

D-Phe-c(Cys-His-D- SEQID

(Et)Tyr-hArg-Bip-B-Ala- [ 0685 |818 |869 |31.8 |0.01 NO:26

D-Cys)-Thr-NH:

Ac-Nle-c(Asp-D-Ala-His- SEQID

D.-Phe. Arg_BP al-Lys)-NH: 0931 {322 |1.65 |>10000 |0.56 NODS

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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10 studies were as follows (Table 4): Table 4 Li and Code Structure
Compound A Ac-Nle-c(C s-D-Ala-H s-D-Phe-Ar -T -C s)-NH2 SEQ | 7
Compound B Ac-N e-c(C s-D- Al a-Hi s-D-Phe-Ar -T -Pen)-NH2 SEQ | 22
Compound C Ac-N e-c(C s-Hi s-D-Phe-Ar -T -Gaba-Pen)-NH2 SEQ | D NG 32
Conpound—Bb-bB-+Phe—e{E¥s—His B A—Ar—FR-R-Ala ) EQ ID
NO 24 Corfg@aRett Ac- Ar - ¢(C i 3 ES7Phel E»s) - NSEQIEQ | D NO 50
Conpound F Ac-D-Ar -c(C s-D i MO- PindIG¢- 5 SR D NO 50
Conpound G Ac-D-Ar -c(C s-D i BRD- | nYMEHR SEQ | D NO 51
Acut e f gedi-Rge- Ihagal s ( g) Mal M ey T at gEQz‘fug wer e
housed i{nyj_ndimyi I i ntal-hed nQue L' ght : dar k
condi ti oq{{sﬂ'ﬁee—ra éTI&g(?}gsﬁTZ@ L 1530@185%8%5 N2t of the
experi rreﬁﬁﬁxﬁ.t,h_mai.a;a.\au_ d lihi wer e

i nj ect edNBatnoidetesmingdy (sc) with sel ected conpounds at doses of either 500

or 100 nnol e/ kg,

or with vehicle,

and were provided with food.

| ndi vi dual

food consunption was neasured at about 1, 2, 3, 4, 5 and 6 hours after
Ofpirt a for 20 sel ected conpounds of the invention are reported in

i njecti

Fi gures "TA and 1B. Acute feeding experinents (non fasting)

-69 Ml e

Spragug Dawl ey rats (2509) bped | mai nt ai ned
under 12: | i ght: dar ' : hi | abl e ad
l'i bi tum?(%#%ug out ?he expkhlﬁ .;L%Bst AtS are iphjected sc with
conpourfd—at—deses—of—ei-t-hel or—104 of—wi-t-h—vehi cl e.
| ndi vi dud-Neggyebhalais o i 5 measured at $EQID 3 14, 5 and 6
hour s gf-@:NalnhugeTrpefiys)-Chr e84 ng VBI:1&pr ague Dawl ey rats
(2509) |weHe housed in indi cages ned under :12 hour
| i ght : daf KNgORALLIHRD- W T ood amnd wat gr YAHIRPT € | i bitum
The ratﬁ$ £ g_tlrrefgf'gfd ScC b gppr ¢ DAoL, 1P00 hour, and
1600 hcu&?\fwg‘t cor?pc?'lﬂld a puS™ dog days.
| ndi vi du body weight an consumy vere neasured _da . Data for
sel ect gdAxNigpddnpdlioD-2he on aré $EQiiPes PA and 2B,
Fi gur eg NeA-ArgrilipdBAlBDgs)Fi ABSZd

NH:

Ac-Nle-c(Cys-His-D-2- S

Nal-Arg-Trp-Gaba-Cys)- 184

NH:

Ac-Nle-c(Cys-His-D-2- SEQID

Nai-Arg-Trp-Ahx-Cys)- 10.8 NO:39

NH:z

Ac-hPhe-c(Asp-His-D-2- SEQ ID

Nal-Arg-Trp-Gaba-Lys)- 9.32 NO:40

NH-

Ac-Cha-c(Asp-His-D-2- SEQ ID

Nal-Arg-Trp-Gaba-Lys)- 3.02 NO:40

NH2

Ac-Nle-c(Cys-D-Ala- 61.5 SEQ ID

His-D-2-Nal-Arg-1-Nal- NO:16

Cys)-NH:

5
Table 3D
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Adm ni stration and Use The peptides of this invention can be provided in
the formof pharnmaceutically acceptable salts. Exanples of such salts

i nclude, but are not limted to, those formed with organic acids (e.qg.,
acetic, lactic, maleic, citric, malic, ascorbic, 20 succinic, benzoic,

met hane i sylfonic, or pampi.c—acid) inorganic acids (e.g.,
hydrochl oric acid, sulfuri nBbphorn IEES8ci|BEQHAd pol yreri ¢ aci ds
(e.g., | Gampoundaci d, car bg M@tse,| hMCy 1 |aXd0i c, pol ygl ycolic, or
copol ymers of polylactic- dRr). A|tgpicdl nethod|of nmaking a

salt of g _ReH —BIalLle N i 1 T the art and
can be a{?ﬁ%};&?ﬁ% 2 st g hdgg of ﬁ%a t s(r%mvge Accordingly,
the TFA 0 "gﬁ%’ ‘de |of thel presept inyenti orpﬁ( TFA salt results

fromt HEEY®aNH1 cation of tlhe peptide by using preparative HPLC, el uting

wi th TFA containing buffer solutions) can be converted into another salt,
such as .an acetate salt, by dissolving the peptide in a small anmount of
0.25 N € dgdt solution. The resulting solution is applied to a
sem 30 prep HPLC columm (Zorbax(r), 300 SB, C-8). The colum is eluted
with: (1) 0. Compoumiy ofriRcpieadret iagereiumsca0bel ahdnwéer teled fBPWASSffetR?) 0. 25N
acetic acid aqueous -70 solution for 0.5 hours; and (3) a linear gradient
(2095t o uppnvred inteketand/prbodyereight aceording 49 the fallomingvpresedurss. Omd / i n
(solution. A .s 0.25N a ic acid aqueous salutiagn; olytign B is 0.25N
boet o Akl e SRR Mo Bt p oG nsitiated Aitee dRgmbedditeen matg t he
pepti de jqr Old &L eqha Rl QP ie'é:%‘ﬁﬂ: Vi . I |4 . wn to

t hose skil see %n thg art, et he E‘novvn an aﬁﬁfetﬁtg?%w&‘s"éz“%‘?" ﬂ%edp]tn% &s with
mel anocamidyst bodgepdight. (MC- R) agoni st or antagonist activity is varied and
mul titudi nous, thus the adm nistration of the conpounds of this invention
for pur posediginkicomipriinds activadivgi melappdaztin recaptiraviested dn sheen efidoect s and
use% as | anocortin i té‘%H‘i’é‘lr’lo Accordi ngly, the present invention

i ncl'@deSMAEhY RS a5dolesds Ymaceutical conmpositions comprising, as an
active ipgjedient, at |east one of the conpounds of formula (1) in
associ atton with a pharmaceutically acceptable carrier. The dosage of
active JilngaROCSN | nskrhieueONPOsi tions of this invention may be varied;
thar - pceeoid 87 N el BRI Pk N L NP sRIOND (00 e
upon  t HEmReUNdB ¢ 1o AeNH(Cy s ralaHis D PherArg JipPen)-NERSER I NE¥220n. and on
t he durididmpowid €he Acri¥lgtaiEyr-His-B-Rierdrgalrp-GabaePéro NHYIEQ T3 2232 or tlhe
acti vi t/i@anpduridbs || DMEIR-£(@9s-FBs-DA(B g r-Ara G p-fRA IR 0 s ThANGD0 SEDY KDY [day,
prefergbly 1x104 t o §8&h4no/ kg/ day whi ch caﬂgge s

Compound E Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:50
Compound F Ac—D—Arg—c(Cys-D-Ala-I-ﬁs—D-Phe-Arg—Trp—Cys)-NHz SEQ ID NO:50
Compound G | Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: SEQ ID NO:51

Acute feeding experiments (fasting)
Male Sprague Dawley rats (250g) were housed in individual cages and
16 maintained under 12:12 hour light:dark conditions. The rats were fasted for 18 hours
prior to the start of the experiment with water available ad libifum. At time 0, the rats
were injected subcutaneously (sc) with selected compounds at doses of either 500 or
100 nmole/kg, or with vehicle, and were provided with food. Individual food
consumption was measured at about 1, 2, 3, 4, 5 and 6 hours after injection. Data for

20  selected compounds of the invention are reported in Figures 1A and 1B,

Acute feeding experiments (non fasting)
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adm nistered as a single dose or divided into nultiple doses. 20 The
conpounds of this invention can be adm nistered by oral, parenteral (e.g.,
i ntranmuscul ar, intraperitoneal, intravenous or subcutaneous injection, or

i npl ant), nasal, vaginal, rectal, sublingual or topical routes of

S Ters 2t oReARefiafue Mafi8) TR {2 IIBLIARS L ARY REF RS ©

carriers to provi rrate each route

admi ni st hih@hed 2o 1242 W\%ghf:&irﬁscohﬁftio%.aﬂ?ooﬂdmd‘%%&rr% LPR1dbRCALIde
capsules, tablets, pills, powders and granules. In such solid dosage

forms, t Wbitiag threeghargbe experisnentiniAk Gohe OMhelrattaré fgstedoavittnesthpound
phar maceuti_cal | acce8table carrier such as sucrose, |actose, or starch

Such dosabgoses Pheithes RUG P YozungIeikgeor with vehigls, rdivisughiord sonsygmptiaronal

substances her, t,han h, i,ngr iluen .e. g . |lubricating agents such as
magneggi u%%’géss eedaértaat%gl.ns#%’ %’ﬁéggltédsghg?mcag%gw%%?ht ablets and pills, the
dosage fornms may also -71 conprise buffering agents. Tablets and pills can
additionally be prepared with enteric coatings. Liquid dosage fornms for
oral adnChiretic f¢ddimg experimentphar naceutically accept abl e enul si ons,

sol utions, suspensions, syrups, the elixirs contajining inert 5 diluents
conmonl y usedMale Spsagie; Dawilgsh rats (defled rwemekowred %‘utfﬁgi’lﬁ@@lt cagie Lot s,

conpositions can also ih de adjuvants, such as.wetti gent s

el o1 fyFi A Fonds Rt SHE SRR CR 5 (et gt g4t

per fymm Ngv ARG 5 itALRPThE O RRreifRicd RBxfdy ! (BbSrokYA8Y BP0 hokr, Rajeent er al
adm nistration include sterile agueous or an-aqueous sol ut1 ons,

suspensi hogr, aad @00 heu)neith Exapplind adfvarid@s doses aqueit vekicleVienrsdags. vehi cl es
are propggﬁne glﬁcol, pol yet hyl ene glycol, vegetable oils, such as olive
oil and vidgpl bods veright angh dogdh canguationo gt imeagured r dailys uBlataoret hy |

ol eate. Sych dosage for may al.so contain, adiuvants su reserving,
vetti ng, S PRpPR R ana s BT o taanes T BRUFR R fheb dgerBa iR
sterilizgdy By, anbiGicGeaiRlfg 4Bi | tration through a bacteria-retaining filter,
by 15 incorporating sterilizing agents into the conpositions, by

irratB ating the conpositions, or by heating the conpositions. Preparations
can also be manufactured in the formof sterile solid conpositions which
can be diduérigtratipmandlsei |l e water or sone other sterile injectable medium

i medi ately b ore use. g? ositionsg for rectal or vaginﬁé?afninistration
are preferabl Zﬁigﬂﬁﬁp t 57 e MWEAREh FEY RonPrvifedi nnades ¢ B tY the
e v, SPARRE S SRSl PO DR R 1|
to, those formed with organic acids (e.g., acetic, lactic, maleic, citric, malic, ascorbic,
20  succinic, benzoic, methanesulfonic, toluenesulfonic, or pamoic acid), inorganic acids
(e.g., hydrochloric acid, sulfuric acid, or phosphoric acid), and polymeric acids (e.g.,
tannic acid, carboxymethyl cellulose, polylactic, polyglycolic, or copolymers of
polylactic-glycolic acids). A typical method of making a salt of a peptide of the
present invention is well known in the art and can be accomplished by standard
25 methods of salt exchange. Accordingly, the TFA salt of a peptide of the present
invention (the TFA salt results from the purification of the peptide by using
preparative HPLC, eluting with TFA containing buffer solutions) can be converted
into another salt, such as an acetate salt, by dissolving the peptide in a small amount
of 0.25 N acetic acid aqueous solution. The resulting solution is applied to a semi-

30 prep HPLC column (Zorbax® 300 SB, C-8). The column is eluted with: (1) 0.1N

ammonium acetate aqueous solution for 0.5 hours; (2) 0.25N acetic acid aqueous
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standard excipients well known in the art. Further, a conmpound of this

I nvention can be admnistered in a sustained 25 release conposition such
as those described in the follow ng patents and patent applications. U S
Patent No. 5,672,659 teaches sustained rel ease conpositions conprising a

bi oacti ve nt. and a pol r..U S Pat oNO. 95, 76Q teache

sust ai ned O?e Oélafé)éra%o}rl%% i%‘%ﬁ@ga% gr?fif'?&?gioo)?\lgoayﬁoétg? 5‘613 pn ;Enovgr §8| abl e
form U Snindt@y 804 ADR-raf F4lmPdn [LARRASA E%.Wﬁééic%\:'ﬁitéﬂn 6 Ls e
conpositions conprising a 30 bioactive agent and chitosan. U S. Patent No.
5, 916, 88Zoletamh $s 8.25) aicetirdadid ire asgoniif de/oaitq0 80:20)0 ke GratfidrisSioRghi@ngi oacti ve

agent and cycl odextrin. The teachings of the foregoing patents and
appl i cat i thapeptide ara collgstndanddyprhilized toydryedssr ence. - 73 SEQUENCE LI STI NG

g
cHio 8 Qs ICREOIRR STl ISEEITL Rl s, <120
i PO R R e Bl
<220> <228 Malthadions,ithus deeptminidtiagon df tie sl o NhEGniEADdREr <222>
(.. p<112r}2)§s>es X(?faeli:citli\lrllge agD gé(lci:isetdef\?gctt hcagc alve( ﬁﬁa sanfe? Ze?fizcts and uses as
melanocortin itself.
10 Accordingly, the present invention includes within its scope pharmaceutical
compositions comprising, as an active ingredient, at least one of the compounds of
formula (I) in association with a pharmaceutically acceptable carrier.
The dosage of active ingredient in the compositions of this invention may be
varied; however, it is necessary that the amount of the active ingredient be such that
15 a suitable dosage form is obtained. The selected dosage depends upon the desired
therapeutic effect, on the route of administration, and on the duration of the
treatment. In general, an effective dosage for the activities of this invention is in the
range of 1x107 to 200 mg/kg/day, preferably 1x10* to 100 mg/kg/day which can be
administered as a single dose or divided into multiple doses.
20 The compounds of this invention can be administered by oral, parenteral
{e.g., intramuscular, intraperitoneal, infravenous or subcutaneous injection, or
implant), nasal, vaginal, rectal, sublingual or topical routes of administration and can
be formulated with pharmaceutically acceptable carriers to provide dosage forms
appropriate for each route of administration.
25 Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is admixed
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, or
starch. Such dosage forms can also comprise, as is normal practice, additional

substances other than such inert diluents, e.g., lubricating agents such as magnesium

30 stearate. In the case of capsules, tablets and pills, the dosage forms may also
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<221> DOVAIN | <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-Ala or 1-am no-I|-cycl ohexanecarboxylic acid (A6c)
<220> <221> MOD RES <222> (8) . (8) <223> AI\/I DATI ON <400> 1 Xaa Asp H s

Sequence 2PE0E tolBunt lenfo AR P BIP o 5T Braied Wil ©

M SC FEAEHREC 5 (1)..(1) <223> Xaa = NI e m)dl fied with acyl (Ac) <220>
<221> DOVAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>
(4). _(4) Liquid dosage forms for oral administration include pharmaceutically

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 bioactive agent and chitosan. U.S. Patent No. 5,916,883 teaches sustained release
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<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>
MODRES <222> (8)..(8) <223> AMDATION <400> 2 Xaa Cys His Xaa Arg Trp
Xaa Cys 1 5 <210> 3 <211> 9 <212> PRT <213> Artificial Sequence <220>

17 Y SB3SSlhE LEBRBR A bloJ3NR ag55t ARt Tt 5 9 DE (atmas o 10 3

Cyclic 13 am SingdRlen ﬂ:ﬂ_ﬁ%ﬂzﬁgaﬁﬁ%g?cﬁ-éﬂedh@ﬁnb ?&&%nesaa = D-Phe <220>
<221> M SC_ <222> <223> Xaa = bet a- Al a or

4- anlnobutyrlc acid (Gaba) <220>
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<221> M SC_FEATURE <222> (8)..(8) <223> Xaa = D-Cys <220> <221> MODRES
<222> (9)..(9) <223> AMDATION <400> 3 Xaa Cys His Xaa Arg Trp Xaa Xaa
Thr 1 5 <210> 4 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic <220> <221> MsSQUEFEATLIREING <222> (4). (4) <223> Xaa = D Phe
<220> <221> M SC FEATURE <222> (7). _(7) <223> Xaa = 5-am nopentanoi c acid
(Apn) <XPPO>BIPERSUNGDIREIRFORBIED> (8) . . (8)

<120> MELANOCORTIN RECEPTOR LIGANDS

<130> 146P2/PCTZ2

<140> PCT/US2006/26586
<141> 2006-07-10

<150> US 60/748850
<151> 2005-12-09

<150> U5 60/697779
<i51> 2005-07-08

<i60> 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>  (3)..{1)

<223> Xaa = Nle modified with acyl {(Ac)

<220>

<221> DCMAIN
<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-Bla 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> AM DATI ON <400> 4 Xaa Asp H s Xaa Arg Trp Xaa Lys 1 5 <210> 5
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor |igand <220> <221> M SC FEATURE <222> (1). (1) <223> Xaa =

1- am no- 1- cycl ohexanecar boxylic acid (A6¢c) nodified with acyl (Ac) <220>
<221> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE - |
<222> {4hL> (ag <223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7). (7)
<223> Sélg>= utyric acid (Gaba) <220> <221> MODRES <222> (8)..(8)
<223> 7:&9135Aﬁ1t§%1fl%h%0 8RG8 Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 6

- <211> 2&20>

<223> Melanocortin receptor ligand

<220>

<221> MIsSC _FEATURE

<222> (1)..{1)

<223> ¥aa = Nle medified with acyl (Ac)

<220>

<221> DOMAIN
222> (2}..(8)
<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4).. (4}

<223> ¥aa = D-Phe

<220>
<221> MISCMFEATURE
222> (M..("

<223> Xaa = 6-aminochexanoic acid (Ahx) or 5-aminopentancic acid {Apn)

<220>

<221> MOD_RES
<222> (8)..1{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{1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE
<222>  (4)..(4)
<223> Xaa = D-Phe




<212> PRT <213> Artificial Sequence <220> <223> Ml anocortin receptor
| i gand <220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa =
D bet a- (2-naphthyl)Ala (D 2-Nal), beta-cyclohexylAla (Cha) or Ne, al
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> WESE FEATURE <222> (7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba)
<220> Q@?b WS&W@@UR%M» (8) _ (8) <223> AM DATION <400> 6 Xaa Asp Hi s
Xaa Ar a' Lys 210>, . <212 <213> Artificial
Sequen é 0> < ﬂ@Tﬁﬁ%f ﬁuﬁgégﬁgbr |Cf(g 220>

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> (9)..(9)
<223>» ABMIDATION

<400> 3

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
1 5

<210> 4

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocertin receptor ligand

<220>

<221> MISC_ FEATURE

<222> (1)..(1)

<223> Xaa = Nle modified with acyl {(&c)

<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 = S5-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> (1)..(l) <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 noi sobutyric acid (Aib) or Ay <220> <221> M SC_FEATURE <222>
(5)..(5) <223> Xaa = D-Phe <220> <221> MODRES <222> (8)..(8) <223>

AM DATTGNR> <ZRIQ> 7 Xaa Cys Xaa His Xaa Arg Trp Cys 1 5 <210> 8 <211> 8
<212> PRE <AL A0 PRYEPC8equence <220> <223> Mel anocortin receptor
l'igand,_,,5220> <221> M SC_FEATURE <222> (1)..(l) <223> Xaa = N e nodified

W th 3>( A@lang En%ﬁtml}%d

<220>

<221>» MISC_FEATURE

<222> (1}.. (1}

<223> Xaa = l-amino-l-cycliohexanecarboxylic 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)..(71)

<223> Xaa = 4d-aminocbutyric acid {Gaba)

<220>

<221> MOD RES
<222> (B)..(B)
<223> BAMIDATION

<400> 5

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 6

<21l> 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




<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), al pha-am noi sobutyric
acid (Aib) or Gy <220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa =

D Phe <220> <221> MODRES <222> (8)..(8) <223> AM DATION <400> 8 Xaa Xaa
Xaa His Xaa Arg Trp Cys 1 5 <210> 9 <211> 8 <212> PRT <213> Artificial
Sequeﬂ8€0><220> <223> Mel anocortin receptor ligand <220> <221> M SC
FEATUREF2122299C¢ K1) <223> Xaa = Ne nodified with acyl (Ac) <220>

<221> Ihka 2 amgggbutggic acid (Gaba)

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 6
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 7

<211> 8

<212> FPRT

<213> Artificial Sequence

<220>
<223> Melanoccortin 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, beta-Ala, 4-aminobutyric acid (Gaba),
alpha-aminoiscbutyric 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> 7
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 8

<211> 8

<212> PRT

<213> Artificial Sequence




<223> Cyclic <220> <221> M SC FEATURE <222> (3). _(3) li <223> Xaa =
D-Ala, beta-Ala, 4-amnobutyric 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> M SC FEATURE <222> (8)..(8) <223> Xaa = D-Cys <220> <221>
MODRES <222> (8)..(8) <223> AMDATION <400> 9 Xaa Cys Xaa H's Xaa Arg
Trp Xa®201 5 <210> 10 <211> 8  <212> PRT <213> Artificial Sequence <220>
<223> MBRandEdrRIGPIE &% 61FCEPEYY JATRPY <220> <221> M SC FEATURE <222>
(1)..Eé)§0§223> Xaa = N e nodified wth acyl (Ac) <220> <221> DOVAIN <222>
' 1

(2)' > MISC FEATURE
<222> {1)..({1)
<223> Xaz = Nle modified with acyl (Ac)

<220> -

<221> DOMAIN
<222> (2)..(8)
<223>» Cyclic

<220>

<221> MISC FEATURE
<222> (2)..1(2)
<223> Xaa = D-Cys

<220>

<221> MISC_FEATURE

<222> (3)..{(3)

<223> Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid (Gabaj},
aipha-aminoisobutyric acid (Aib) or Gly

<220>
<221> MISC_FEATURE
<222> (5)..(5)

<223> ¥Xaa = D-Phe

<220>

<221> MOD RES
<222> (B)..(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> Melanoccortin 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> 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-Al a,
4-am nobutyric acid (Gaba) or al pha-am noi sobutyric acid (A b) <220>
<221> M SC FEATURE <222> (5)..(5) <223> Xaa = D-Phe <220> <221> M SC
FEATURE <222> (8)._ (8) <223> Xaa = D-Cys <220> <221> MODRES <222>
(8) .. (8323><2%m = R1/BAT| T2 24009 -2l neRat Wl Rai Hi8¥aa Arg Trp Xaa 1 5
<210> 11 <213Phg-anwipps SOy rio peldafRidy | oF fl¥Sequence <220> <223>
Mel anogordin receptor ligand <220> <221> M SC_FEATURE <222> (1)..(1) |
<223> = gedabygdrizndol e- 2-carboxylic acid (G c), cyclohexyl@y (Chg),
<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).. (1}

<223> Xaa = Nle mocdified 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-aminecisobuiyric acid {Aib)

<220>

<221> MISC FEATURE
<222> {5)..(5)
<223>» ZXaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (8)..(8)




hono- cycl ohexyl Ala (hCha), D-betacycl ohexyl Ala (D Cha), nipecotic acid
(Nip), homo-Pro (hPro), hono-Leu (hLeu), Phe, D Phe, D-cyclohexylQ@y

(D Chg), honmo- Phe (hPhe), beta-honmoMet (beta-hMet) or 4-am nobutyric acid
(Gaba), all nmodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic <220> <221> M SC FEATURE <222> (4). (4) <223> Xaa = D Phe
<220> <Z231> ¥HAST FEATURE  <222> (7)..(7) <223> Xaa = 4-am nobutyric acid
(Gaba)22<220> <221> MODRES <222> (8)..(8) <223> AM DATI ON <400> 11 Xaa
Asp H ER3a HdEp Xaa Lys 16 <210> 12 [11: <211> g <212> PRT <213>
Artifig E e <220> <223> Mel anocortin receptor ligand <220> <221>
M SC E&&EQREuusg 2w (1)..(1) <223> Xaa = beta-cycl ohexyl Ala (Cha) nodified
wi t h n-butanoyl <220> <221> DOVAIN <222> (2)..(8)

<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 (Cic), cyclohexylGly (Chg),
homo-cyclohexylBAla (hCha)}, D-betacyclohexylAla (D-Cha), nipecotic
acid (Nip), homo-Pro (hPro), homo-Leu {hLeu), Phe, D-Phe,
D-cyclohexylGly (D-Chg),homo-Phe (hPhe), beta-homoMet {beta-hMet)
or 4-amincbutyric acid (Gaba), all modified with acyl {Ac)

<220>

<221> DOMAIN
<222> {2)..(8)
<223> Cycllc

<220>
<221>» MISC FEATURE
<222> (4)..{4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

222> {(T)Y..(T)

<223> ¥aa = 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 Seguence

<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-am nobutyric acid
(Gaba) <220> <221> MOD RES <222> (8)..(8) <223> AM DATION <400> 12 Xaa
Asp H's Xaa Arg Trp Xaa Lys 1 5 <210> 13 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Me|anocortin receptor |igand <220> <221>
M SC FE&PoRRIelapgoertin)recepfoxiagandaa = bet a- cycl ohexyl Ala (Cha),

hono- ¢ c%ohexyIAIa (hCha), Leu, hono-Leu (hLeu) or Phe, all nodified with

acyl (X .<2202 gDovAlN <222> (2)..(8) <223> Cyclic <220> <221>
M SC FEALORE [,<222> (4).. (4) <223> Xaa = D-Phe

<223> Xaa = beta-cyclohexylAla (Cha) modified with n-butanoyl

<220>

<221> DOMAIN
<222> (2)..{8}
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> Xaa = D-Phe

<220>

<221> MISCWFEATURE

<222> {7)..(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), ZLeu,
homo-Leu (hLeu) or Phe, all modified with acyl (Ac)

<220>

<221> DCMAIN
<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> M SC FEATURE <222> (6)._(6) <223> Xaa = D Trp <220> <221>
MOD RES <222> (8)..(8) <223> AM DATION <400> 13 Xaa Asp Hi s Xaa Arg Xaa
Ala Lys 1 5 <210> 14 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Mel anocortin receptor ligand <220> <221> M SC FEATURE <222>
(1)._(1) <223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222> (4). (4) <223> Xaa
= D PH&202220> <221> M SC FEATURE <222> (6)..(6) <223> Xaa = D-Trp <220>

<221> jgl;g: ﬁ;@?ﬁﬂ%ﬁg
<223> AMIDATION

<400> 13

¥aa Asp His Xaa Arg Xaa Ala Lys
i 5

<210> 14

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC FEATURE
<22z2> (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> {(86}..(6)
<223> Xaa = D-Trp

<220>
<221> MISC_FEATURE
<222> (7 .. (N

<223> Xaa = D-Ala, beta-Ala, 4-amincbutyric 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

<21l1> 8

<212> PRT

<213> Artificial Seguence




<222>

RES
Lys
<223>
(1)..
(2)..

<221>

= D-Ph
fﬁgé REATURERRg22> (7). (7)

(7). _(7) <223> Xaa =

<222> (8) _.(8)
15 <210> 15 <211> 8

Mel anocortin receptor |igand
(2@202223> Xaa = Nl e nodified with acyl
(

23> MedgnegRatile TRESPHF 4293%¢ M SC_FEATURE

<220> <221> M SC FEATURE

222> (1)..({(1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DOMATIN

<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)..{7)

<223> Xaa = 5-aminopentanoic acid (Apn),
6-aminochexanoic acid (Ahx), beta-Ala,

<220>

<221> MOD_RES

<222> (8)..(8)

<223> BAMIDATION

<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)

(Ac)

<222> (6)..(6)

D-Ala

D-Ala, beta-Ala, 4-am nobutyric acid (Gaba),
7-am nohept anoi ¢ acid (Aha) or 5-am nopentanoic acid (Apn)

<220> <221> MOD

<223> AM DATI ON <400> 14 Xaa Asp Hi s Xaa Arg Xaa Xaa
<212> PRT <213> Artificial
<220> <221> M SC_FEATURE

Sequence <220>

<222>

<220> <221> DOVAIN <222>
<222> (4)..(4) <223> Xaa
<223> Xaa = D-Trp <220>

4-aminobutyric acid (Gaba),




<223> Xaa = 5-am nopentanoic acid (Apn), 4-am nobutyric acid (Gaba),
6- am nohexanoi ¢ acid (Ahx), beta-Ala, D Ala <220> <221> MODRES <222>
(8)..(8) <223> AM DATION <400> 15 Xaa Cys His Xaa Arg Xaa Xaa Cys 1 5
<210> 16 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor ligand <220> <221> M SC _FEATURE <222> (1).. (1)
<223> $&d3>= MNee=ndilki ed with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
'.. <223> Cyclic <220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa =
20> <%21> C FEATURE <222> (5)..(5) <223> Xaa =

Dbet éﬁ naif}ﬁft (D-2-Nal) <220> <221> M SC FEATURE <222> (7). (7)
(<§23> i ﬁae@aiezmsmml)m gpl2=Mah) or beta-(1-naphthyl)Al a

<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

<2i0> 17

<211> 8

<212> PRT

<213> BArtificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1}..(L)

<223> Xaa = 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> (b)) .. (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> BAMIDATION




<220> <221> MODRES <222> (8)..(8) <223> AM DATION <400> 16 Xaa Cys Xaa

Hs Xaa Arg Xaa Cys '... 1 5 <210> 17 <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 nodified wth n-butanoyl

<220> <221> DOVAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE

<222>.§5§ (3 <223> Xaa = D-Ala <220> <221> M SC FEATURE <222> (5). (5)
Phe, <220> <221> M SC FEATURE <222> (7)..(7) <223> Xaa =

bet a- (?aan&ﬁiﬁt’??ﬁl Jr 20 Ml ot Trp <220> <221> MOD_RES

<210> 18
<211> 8
<212> PRT

<213> Artificial Segquence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..{1)

<223> Xaa = Nle modified with acyl (Ac)

<220>

<221> DCMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (3)y..(3)
<223> Xaa = D-Ala

<220>
<221> MISC FEATURE
<222> (5)..(5)

<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE
<222> (7).. ()

<223> ¥Xaa = beta-{2-naphthyl)Ala (2-Nal), beta-{(l-naphthyl)Ala (1-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




<222> (8)..(8) <223> AM DATI ON <400> 17 Xaa Cys Xaa His Xaa Arg Xaa Cys 1
5 <210> 18 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand <220> <221> M SC FEATURE <222> (1). (1)
<223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic <220> <221> M SC FEATURE <222> (3)._(3) <223> Xaa = DA a
<220> €222p> MISC(FEATURE = <222> %51 <223> Xaa = D-Phe <220> <221>
M SC FERFORE 2 Z2Bie @mpfiities) Wk’ﬁzgsylxa bet a- (2- napht hyl Al a (2-Nal),
beta-(%- hthyl)Ala (1-Nal) or 3-benzothienyl Ala (Bal) <220> <221> MOD
RES <2205 (Bhunckd)

<222> (2)..(8)

<223> Cyclic

<220>
<221> MISC_FEATURE
<222>  (4)..(4)

<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE
<222> {7T)y..{T)
<223> ¥aa = D-Ala

<220>

<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<4Q0> 19
Xaa Asp His Xaa Arg Trp Xaa Lys
i 5

<210> 20

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> {l)..(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-2Z-Nal}

<220>

<221> MISC FEATURE

<222> (1y..(7)

<223> ¥Xaa = 3-benzothienylAla (Bal)




<223> AM DATI ON <400> 18 Xaa Cys Xaa His Xaa Arg Xaa Cys 1 5 <210> 19
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Ml anocortin
receptor ligand <220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa = N e
nodified with acyl (Ac) <220> <221> DOVAIN <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 = DDAla <220> <221> MDD RES <222>
(8) {8|pP> <223> AM DATION <400> 19 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5

<210> FFl20 MOD_BES
222> (8)..(8)

<223> AMIDATION

<400> 20
Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 21

<211> 8

<212> PRT

<213> BArtificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> {1l)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 = 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> AMIDATICN

<400> 21
Xaa Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 22

<211> 8

<212> PRT

<213> Artificial Sequence

<220>




<212> PRT <213> Artificial Sequence <220> <223> Mel anocortin receptor
ligand <220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa = N e nodified
with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220>
<221> M SC FEATURE <222> (3)..(3) <223> Xaa = DAla <220> <221>
M SC FEATURE <222> (5)..(5) <223> Xaa = D- bet a- 2- napht hyl Ala (D-2-Nal)
<220> <23t> MﬁlSGO@EAWRECGQQQlZilEEYI)d (7) <223> Xaa = 3-benzot hienyl Al a
(Bal) <220> <221> MOD RES <222> (8)..(8) <223> AM DATION <400> 20 Xaa
Cys Xa Fs%%% @ﬁpgm%@a Cys 15 <210> 21 <211> 8 <212> PRT <213>

u

Arti f'%z%i Tehce

<223> ¥aa = 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>  (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> MCD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 22
Xaa Xaa Xaa Bis Xaa Arg Trp Xaa
1 5

‘<210> 23

<21l1> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor iigand

<220>

<221> MISC FEATURE
<222> {1)y..{1)
<223> Xaa = D-Phe

<220>

<221> DOMAIN
<222> (2)..1(8)
<223> Cyclic




<220> <223> Mel anocortin receptor ligand <220> <221> M SC_FEATURE <222>
(1)..(1) <223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222> (2)..(2) <223> Xaa
= penicillam ne (Pen) <220> <221> M SC_FEATURE <222> (3). (3) <223> Xaa
= DAla <220> <221> M SC_FEATURE <222> (5)..(5) <223> Xaa = D-Phe <220>
<221> MARES <222> (8) . (8) <223> AM DATION <400> 21 Xaa Xaa Xaa H s
Xaa Ar igipt§x§_f?? RE<210> 22 <211> 8 <212> PRT <213> Artificial Sequence

<220> <Z223> Xaa = D-Phe

<220>

<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)..1{9)
<223> AMIDATION

<400> 23
Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr
1 5

<210> 24

<211> 9

<212> PRT

<213> BArtificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(1)
<223> ¥aa = D-Phe

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<22i> MISC_FEATURE
<222> {4)..(4)

<223> Xaa = D-{Et)Tyr

<220>

<221> MISC_FEATURE

<222> (B)..(5)

<223> Xaa = Arg or homo-Arg (hArg)

<220>
<221> MISC_FEATURE




<223> Mel anocortin receptor |igand <220> <221> M SC FEATURE <222>
(1)..(1) <223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222> (2)..(2) <223> Xaa
= Cys or penicillamne (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 <&Z220>{4221%) M SC FEATURE <222> (8)..(8) <223> Xaa = penicillani ne
(Pen) <&Z0>X@718e\OBRES <222> (8)..(8) <223> AM DATION <400> 22 Xaa
Xaa Xag,fis Xaa Arg Trp Xaa 1 5 <210> 23 ] <211> 9 <212> PRT

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOP RES
«222> (9)..(9)
<223> AMIDATICN

<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> {(B6)..(6)

<223> Xaa = 4,4'-biphenylAla (Bip)

<220>

<221> MISC FEATURE
<222> {T)..(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




<213> Artificial Sequence <220> <223> Melanocortin receptor ligand <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 <220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa =
homo- Arg (hArg) <220> <221> M SC FEATURE <222> (7)._(7) <223> Xaa =
beta-Ala <220> <221> M SC FEATURE <222> (8). (8) <223> Xaa = D Cys

<220> ¥991> S <222> (9)...(9). <223> AM DATION <400> 23 Xaa Cys Hi s
Xaa XAEUTEE AR S A e R0ty

<210> 26

<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)..1(8)
<223> Cyclic

<220>
<221> MISC FEATURE
L L222> {4)..(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)..(86)

<223> Xaa = 4,4'-biphenylAla (Bip)

<220>

<221> MISC_FEATURE
<222> (T)Y..(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> 26
Xaa Cys His Xaa Xaa ¥aa Xaa Xaa Thr
1 5

<210> 27




<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> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221> M SC
FEATURE <222> (4)..(4) <223> Xaa = D-(Et)Tyr <220> <221> M SC_FEATURE
<222> (5)..(5) <223> Xaa = Arg or hono-Arg (hArg) <220> <221> M SC_FEATURE

<222> 7}> @7% <223> Xaa = beta-Ala <220> <221> M SC FEATURE <222>
(8). <220> <221> MOD RES <222> (9) _.(9) <223>
AM DA'ﬁ ZF56% El@%q”%ge Hi s Xaa Xaa Trp Xaa Xaa Thr

<220>

<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1).. (1}

<223> ZXaa = Nle

<220>

<22t> DOMAIN
<222> {2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223>» ¥aa = D-Phe

<220>
<221> MISC_FEATURE
222> (T)..{N

<223> Xaa = b-aminopentanoic acid (ARpn)

<220>

<221> MOD_RES
222> (8)..(8}
<223> AMIDATION

<400> 27
¥aa 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 meodified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC FEATURE
<222> (3)..{(3)
<223> Xaa = D-Ala




1 5 <210> 25 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1). (1)
<220>

<223> Xaa = D-Phe <220> <221> DOMAIN <222> (2)..(8) <223> Cyclic

<221> M SC FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC
FEATURE <222> (6)._(6) <223> Xaa = 4, 41-bi phenyl Ala (Bip) <220> <221>

M SC FEXPBRE <222> (7). _ (7) <223> Xaa = beta-Ala <220> <221>
M SC FERFORBIISE2BEBATURE)  (8) <223> Xaa = D-Cys <220> <221> MOD_RES

(9). - (93225, A opTION .

<220>

<221> MISC_FEATURE

<222> (7)Y ..(7)

<223> Xaa = Trp or 3-benzothienylAla (Bal)

<220>

<221> MOD RES
<222> ({8)..(8)
<223> AMIDATIOR

<400> 28

Xaa Asp ¥Xaa His Xaa Arg Xaa Lys
1 5

<210> 29

<21l> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<22Q0>

<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> 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

<222>




<400> 25 Xaa Cys His Xaa Arg Xaa Xaa Xaa Thr 1 5 <210> 26 <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> <221>
DOMAI 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 = honmp-Arg (hArg) <220> <221> M SC FEATURE <222>
(6)..(6) <223> Xaa = 4,4 -bi phenyl Ala (Bip) <220> <221> M SC FEATURE
<222> (f)y, () <223> Xaa = beta-Ala <220> <221> M SC FEATURE

8

<211>
<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-amincbutyric acid {D-ARbu), D-Val, D-Ile, D-Leu,
D-tert-Leu {D-Tle) or D-beta-cyclchexylAlz (D-Cha)

<220>

<221>» MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MOD_RES
<222> {8)..(8)
<223> BMIDATION

<400> 30
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

222> {1)..(1}

<223> Xaa = Nie modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic




_(8) <222> (8). <223> Xaa = D-Cys <220> <221> MOD RES <222> (9)_.(9)

<223> AM DATI ON <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 ligand <220> <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> ;(%i (41)s§ <223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7)..(7)
2

<223> 3 } nﬁi@?ﬁéﬁt anoic acid (Apn) <220> <221> MOD RES <222> (8)
) (8) <223> Xaa = 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> 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)..1(8)
<223> (yclic

<220>

<221> MISC_FEATURE

<222> (2)..1(2)

<223> Xaa = Cys or peniciliamine {Pen)

<220>

<221> MISC FEATURE
€222>  (4)..1(4)
«223> Xaa = D~Phe

<220>

<221> MISC FEATURE

<222> (7)) ..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> WMISC FEATURE




<223> AM DATI ON <400> 27 Xaa Cys His Xaa Arg Trp Xaa Cys 1 5 <210> 28
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Ml anocortin
receptor ligand <220> <221> M SC_FEATURE <222> (1).. (1) <223> Xaa = N e
nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic
<220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa = DAl a <220> <221>
M SC_FEREORE 8)<259: i\ <223> Xaa = D-Phe <220> <221> M SC FEATURE
<222> A7, (5 20K n?r 3-benzothienyl Ala (Bal) <220> <221>
MODRES,_, 5322> (8)..(B) <223> AI\/I DATI ON <400> 28

<221> MOD RES

<222> ({8)..(8)
<223> AMIDATION

<400> 32

Xaa Xaa His Xaa Arg Trp Xaa Xaa
1 5

<210> 33

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanccortin 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> {7)..(7)

<223>» ZXaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD RES
<222> {8)..(B)
<223> AMIDATION

<400> 33

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 34

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand




Xaa Asp Xaa H's Xaa Arg Xaa Lys 1 5 <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 = 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 <220> <221> M SC FEATURE <222> (5)._(5)

<223> $k@d>= D- Phe <220> <221> M SC FEATURE <222> (8)..(8) <223> Xaa =
peni ciflz A igf% TUBF Cys <220> <221> MODRES <222> (8)..(8) <223>
Cterng aafD fSee ggid <400> 29 Xaa Cys Xaa His Xaa Arg Trp Xaa 1 5

<220>

<221> DOMAIN
<222> (2)..1(8)
<223>» C(Cyclic

<220>

<22i> MISC_FEATURE
<222> (4)..{4)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> {7Y.. (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 Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..{1)

<223> ¥aa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC FEATURE

<222> (3})..(3)

<223> ¥aa = beta-(3-pyridiyl}Aia (3-Pal)

<220>

<221>» MISC_ FEATURE
<222> {4)..{4)
<223> Xaa = D-Phe

<220>
<221> MISC_FEATURE




<210> 30 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAIN <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, D Leu, Dtert-Leu (DTle)
or D b&tx&>cy€liohéXyl Ala (D-Cha) <220> <221> M SC FEATURE <222> (5). (5)
<223> e>= TRPhe! TR0 IFITF MIDRES2) <222> (8).. (8) <223> AM DATI ON
<400> 30 Xaa Cys Xaa His Xaa Arg Trp Cys 1 5 <210> 31 <211> 8 <212> PRT
<213> 2\?%' il <220>

AL ghpkpsequence

<222> (8)..(8)

<223> BMIDATION

<400> 35
Xaa Cys Xaa Xaa Arg Trp Xaa Cys
i 5

<210> 36

<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> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MIS5C _FEATURE
<222> (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> Mel anocortin receptor ligand <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> (2)..(2) <223>
Xaa = penicillamne (Pen) <220> <221> M SC _FEATURE <222> (4)..(4) <223>
Xaa = D-Phe <220> <221> M SC FEATURE <222> (7)..(7) <223> Xaa =
4- ami noPICY rI S QEF BBaba) <220> <221> MODRES <222> (8)..(8) <223>
AM DATngSi ;ﬁiﬂdoz‘éil Xag, Xaa Hs Xag Arg Trp Xaa Cys 15 <210> 32 <211> 8
<212> <2185 "ArtT et al®“séquenceE §%§0> <223> Mel anocortin receptor
| i gand., 220>

<221> DCMAIN

<222> (2)..(8)

<223> (Cyclic

<220>

<221> MISC FEATURE
<222> (6)..(6)
<223> Xaa = D-Trp

<220>

<221> MISC FEATURE

<222> {7y..{T

<223> Xaa = 4-amincbutyric 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-({Z-naphthyl}Ala (D-Z2-Nal}

<220>

<221> MISC FEATURE

<222> (MY..(7)

<223> Xaa = Ala or beta-Ala

<220>
<221> MOD_RES
<222> (8)..(8)




<221> M SC FEATURE <222> (1)..(1) <223> Xaa = N e nodified with acyl (Ac)
<220> <221> DOMAIN <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE
<222> (2) . _(2) <223> Xaa = Cys or penicillam ne (Pen) <220> <221>
M SC_ FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC FEATURE
<222> (7) §§1 <223> Xaa = 4-am nobutyric acid (Gaba) <220> <221> M SC
FEATURE2322 TPBYION(8) <223> Xaa = penicillamne (Pen) <220> <221> MOD_RES
<222> <223> AM DATION <400> 32 Xaa Xaa His Xaa Arg Trp Xaa Xaa

%éi%isﬁ%i.zéé?Aﬁ g%;g 351 <213> Artificial Sequence <220>

5

<210> 39
<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 = 4-aminobutyric acid (Gaba) or 6-aminchexanocic 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 Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1}..(1)

<223> ¥aa = homo-Phe {hPhe) or beta-cyclchexylAla (Cha), both modified
with acyl (Acg)

<220>




<223> Mel anocortin receptor ligand I <220> <221> M SC FEATURE <222>
(1)..(l) <223> Xaa = Leu, beta-cyclohexylAla (Cha), Ile, Phe, Val or
bet a- (2-naphthyl )Ala (2-Nal), all 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- ant4¥3dbut Nacid (Gaba) <220> <221> MODRES <222> (8)..(8) <223>
AM DATT?é*%> %cg >83 Xaa Cys H's Xaa Arg Trp Xaa Cys 1 5 <210> 34 <211> 8
<212> PR <X Artifi ci al Sequence <220> <223> Mel anocortin receptor
| i gand 220> <221> M SC FEATURE <222> (1)._(1) <223> Xaa = N e or Phe

<221> MISC_FEATURE

<222>  (4)..(4)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal}

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> ¥aa = 4-aminobutyric acid {Gaba}

<220>

<221> MOD_RES
<222> (8)..1(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>

<22%1> MISC FEATURE

<222> (1L)..({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-aminopentancic 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




<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> AM DATION <400> 34 Xaa Cys His Xaa Arg Trp Xaa Cys 1 5
<210> 35 <211> 8 <212> PRT F <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1)..(1)
<223> a3 :4gle modi fied with acyl (Ac) <220> <221> DOVMAIN <222> (2)..(8)
<223> Tyeli ¢° <220> <221> M SC_FEATURE

<212> PRT
<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1y..(L)

<223> Xaa = Nle modified with acyl (Ac)

<Z220>

<221> DOMAIN
<222>  (2)..(8}
<223> Cyclic

<220>

<221> MISC FEATURE
<222>  (4).. (4}
<223> Xaa = D~Phe

<220>
<221>»> MISC FEATURE
<222> (1) ..(7}

<223> Xaa = 6-aminohexanoic acid (Bhx) oxr 5-aminopentancic 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> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1ly..(1)
<223> Xaa = D-Phe

<220>
<221> DOMAIN
<222>  (2)..(9)

<223> Cyclic

<220>
<221> MISC_FEATURE




<222> (3).. (3) <223> Xaa = beta-(3-pyridiyl)Ala (3-Pal) i <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 DATION <400> 35 Xaa Cys Xaa Xaa Arg Trp Xaa Cys
15 <210> 36 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anc@8eti ni4necEPtor |igand <220> <221> M SC FEATURE <222> (1)..(1)
<223> K34> = e~ MdPfi ed with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223><8%8Lic <220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa = D-Ala

<221> MISC_FEATURE
<222> (7y..(7)
<223> Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

<220>

<221> MISC_ FEATURE
<222> (8)..(8)
<223> ¥aa = D-Cys

<220>

<221> MOD RES

<222>  (9)..(9)

<223> C-terminus is the free acid

<400> 43

Xaa Cys His Xaa BArg Trp Xaa Xaa Thr
1 5

<210> 44

<21il> 8

<2i2> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin recepter ligand

<220>

<221> MISC FEATURE

<222> (1)..{1)

<223> Xaa = beta-cycliohexylAla {Cha), Nle, cyclohexylGly (Chg), D-beta-
cyclchexylAla (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> (T).. (7}

<223> Xaa = 4-aminobutyric acid (Gaba}

<220>

<221> MOD_RES

<222> ({8)..{8)

<223> C-terminus is the free acid




<220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa = D Phe <220> <221>
MOD RES <222> (8)..(8) <223> C-termnus is the free acid <400> 36 Xaa Cys
Xaa H's Xaa Arg Trp Cys 1 5 <210> 37 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Mel anocortin receptor |igand <220> <221>

M SC FEATURE <222> (1)..(1) <223> Xaa = Ne nodified with acyl (Ac) <220>
<221> TOVRI N4 <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>
(6) .. (P Pepd4Es 38 ALIDE R 22 4¥50> <221> M SC FEATURE <222> (7). (7) <223>
Xaa = h-aninobutyrié acid (Gaba) <220> <221> MODRES

<210> 45
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<22i> 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> ¥aa = D-Phe

<220>

<221> MISC FEATURE
<222> (6)..(6}
<223> ¥aa = D-Trp

<220>

<221> MISC_FEATURE

222> {7)y..(7}

<223> Xaa = 4-aminobutyric acid (Gaba), 6—aminochexanoic acid (Ahx},
beta-Ala or D-Ala

<220>

<221i> 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)




<222> (8)..(8) <223> AM DATION <400> 37 Xaa Cys Hi s Phe Arg Xaa Xaa Cys
15 <210> 38 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |igand <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic <220> <221> M SC FEATURE <222> (4)..(4) <223> Xaa =

D- bet &&4222 naghit fy)eAradiided. wWiih) acxdo38s) <221> M SC_FEATURE <222> (7)..(7)

<223> Xaa = Ala or beta-Ala || <220> <221> MOD RES <222> (8)..(8) <223>
AM DATIER? <400> 38 Xaa Asp H's Xaa Arg Trp Xaa Lys 15

<222> (2)..(8)
<223> Cyclic

<220>

<22i> 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)..(8B)

<223> 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> ¥aa = Nle modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..1(8)
<223> Cyclic

<220>

<221> MISC_FEATURE

<222> (2)..1(2)

<223> Xaa = penicillamine {Pen)

<220>

<221> MISC FEATURE
<222>  (3)..(3}
<223> Xaa = D-Ala




<210> 39 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1). (1) .
<223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic <220> <221> M SC FEATURE <222> (4). (4) <223> Xaa =
D-beta-(2-naphthyI)Ala (D-2-Nal) <220> <221> M SC_FEATURE <222> (7)..(7)
<223> SEd>= anlnobutyrlc acid (Gaba) or 6-am nohexanoic acid (Ahx) <220>

<221> % E:é .(8) <223> AM DATION <400> 39 Xaa Cys Hi s Xaa
<

Arg Tr <210> 40 <211> 8 <212> PRT <213> Artificial Sequence
<220> Ianocortln receptor ligand' ..

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 47
Xaaz Xaa Xaz 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-Fhe

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa = 4-amincbhutyric acid (Gaba)

<220>
<221> MISC_FEATURE
<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>

<221> MOD RES

<222> (8)..(8B)

<223> C~terminus is the free acid




<220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa = hono-Phe (hPhe) or

bet a- cycl ohexyl Ala (Cha), 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-beta-(2-naphthyl)Ala (D-2-Nal) <220> <221> M SC
FEATURE <222> (7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220> <221>
MOD RE80&222§‘(§%_. 8) <223> AM DATION <400> 40 Xaa Asp His Xaa Arg Trp
Xaa Ly@a 9v% Bis e 2ag Lp1338 £32<212> PRT <213> Artificial Sequence <220>
<223> Mel anocortin Peceptor i gand <220> <221> M SC _FEATURE <222>
(1)..(l) <223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAI N

<210> 49
<211> 8
<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> (L)..(L)

<223> 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)Y..({5H)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-Z2-Nal)

<220>
<221> MOD_RES
<222> (8)..(8)

<223> BMIDATION

<400> 49
Arg Cys Xaa His ¥Xaa Arg Trp Cys
i 5

<21i0> 50

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1}.. (1)

<223> Xaa = Arg or D-Arg, both modified with acyl (Ac)

<220>
<221> DOMAIN
<222> (2)..(8)

<223> Cyclic




<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 =
bet a- Al a or 5-am nopentanoic acid (Apn) <220> <221> MODRES <222> (8)..(8)
<223> C-termnus is the free acid <400> 41 Xaa Asp His Xaa Arg Trp Xaa Lys
1 5 <210> 42 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1)..(l)
<223>%28>= N e nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> ﬁégi agfgg‘g?;‘]&E <221> M SC FEATURE <222> (4)..(4)

<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> 50
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> {1Y.. (1)

<223> ¥aa = D-Arg or Arg, both mecdified 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> (b5)..(H)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> {8)..1(8)

<223> ¥Xaa = peniciliamine (Pen)

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION




<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>

MOD RES <222> (8)..(8) <223> C-termnus is the free acid <400> 42 Xaa Cys
Hs Xaa Arg Trp Xaa Cys 1 5 <210> 43 <211> 9 <212> PRT <213> Artificial
Sequence <220> <223> Mel anocortin receptor |igand <220> <221>

M SC FEARPBREL <222> (1)..(l) <223> Xaa = D-Phe <220> <221> DOVAI N <222>
(2).. (57 £923230)t] i%ed A206% 931> M SC FEATURE <222> (4)..(4) <223> Xaa =

D- Phe 1 <220> <221> M SC FEATURE <222> (7). (7) <223> Xaa = Ala, beta-Al a
or 4-am nobutyric acid (Gaba) <220> <221> M SC_FEATURE

<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> (T)y..(7)

<223> ¥aa = 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

<21l1l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

<223> Xaa = b-Arg or Arg, both modified with acyl (Ac)




<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> I\/EI anocortin receptor ligand <220> <221> M SC FEATURE <222>

(1). <223> Xaa = beta-cycl ohexyl Ala (Cha), N e, cyclohexyl@y (Chg),

D bet a< cI ohex | Ala (D-Cha), hono-cycl ohexyl Ala (hCha),

Dcycl Chg) or hono-Phe (hPhe), all nodified with acyl (Ac)
<220> c X <222> (2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222> 435 <223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7)..(7)

<223> 2@@;,- 4-am nobutyric acid (Gaba) <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> Melanocertin receptor ligand

<220>

<221> MISC FEATURE

<222> {1l)..(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> {B8)..(8)

<223> Xaa = Gly, D-Ala, beta-Ala, 4-aminokutyric acid (Gaba) or
5-amincpentancic acid (Apn}

<220>

<221> MOD_RES
222> {9)..(9)
<223> AMIDATION




<221> MOD RES <222> (8)_.(8) <223> Ctermnus is the free acid <400> 44
Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 45 <211> 8 <212> PRT <213>

Artificial

Sequence <220> <223> Mel anocortin receptor ligand <220> <221>

M SC FEATURE <222> (1). (1) <223> Xaa = Ne nodified with acyl (Ac) <220>
<221> DOMAIN <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>
(4)..(#00><2P3> Xaa = D Phe <220> <221> M SC FEATURE <222> (6). _ (6)
<223> B&aCus oy is éz%W%?ﬁ&%am% FEATURE <222> (7)..(7) <223> Xaa =

4- anlﬁbbutyrlc acid (Gaba) 6- ani nohexanoi ¢ acid (Ahx), beta-Ala or D-Ala
<220> <221> MOD _RES

<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>

55

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MOD RES
(1)..{1)
modified with acyl (Ac)

DOMATIN
{(2)..(8)
Cyclic

MISC FEATURE
(4)..{4)
Xaa = D-Phe

MISC FEATURE
(6)..(6)
Xaa = Trp or beta-{2-naphthyl)alanire (2-Nal)

MOD_RES
{8)..(8)
AMIDATION

55

Cys Glu His Xaa Arg Xaa Ala Cys

i

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

5

56

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MOD_RES
(1y.. (1)
modified with acyl {Ac)

DOMATN
(2}..1(8)
Cyclic




<222> (8) .(8) <223> C-termnus is the free acid <400> 45 Xaa Cys H s Xaa
Arg Xaa Xaa Cys 1 5 <210> 46 <211> 8 <212> PRT <213> Artificial Segquence
<220> <223> Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222>
(1)._(1) <223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <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-betq%§9>n%$ﬁth¥ Ala (D-2-Nal) <220> F <221> M SC FEATURE <222> (7)..(7)

<223> BE(2- naphthyl)Ala (2-Nal), beta-(1-naphthyl)Al a

(1- Nalj22 ¢ 3}§2§en Allaenyl al anine (Bal) <220> <221> MODRES <222> (8)..(8) i
<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)&la (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> S

<212> PRT

<213»> Artificial Seguence

<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> ¥aa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURL

<222> (8)..(8)

<223> Xaa = BAla, beta-Ala or 4-aminobutyric acid (Gaba)

<220>




<223> C-termnus is the free acid <400> 46 Xaa Cys Xaa H s Xaa Arg Xaa Cys
15 <210> 47 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1)._ (1) IC
<223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN ~!'F <222>
(2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222> (2). _(2) <223> Xaa =
peni ci¥3zam MeD(Reh) <220> <221> M SC FEATURE <222> (3). (3) <223> Xaa =
D- Al a <€220> (22213 M SC FEATURE <222> (5)..(5) <223> Xaa = D-Phe <220>
<221> T3> RESIPRDEIS (8)..(8) <223> C-terninus is the free acid <400> 47

<400> 57
Xaa Cys Xaa His Xaa Arg Trp Xaa Cys
1 5

<210> 58

<21li> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

222> {1)..(%)

<223> ¥aa = 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> ¥aa = D-Phe

<220>

<221> MISC FEATURE

<222> (7)..(7)

<223> Xaa = 3-benzothienylAla (Bal)

<220>

<221> MOD RES
<222> {9 .. (D
<223> BMIDATION

<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




Xaa Xaa Xaa H's Xaa Arg Trp Cys 1 5 <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 = 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 = 424 nobut rlc acid (Gaba) <220> <221> M SC FEATURE <222> (8) (8)

<223> %ﬁ§>— F%TQ%% ne (Pen) <220> <221> MODRES <222> (8)..(8) <223>
Cter m = D f{o?n%—ggél%héﬁy 4&) %‘ag‘a)q(nodl Va\ll hAI:agy;.rr (&cg(aa Xaa 15

<220>

<221> DOMAIN
<222> (2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
222>  (4)..1{4)
<223> ¥aa = D-Phe

<220>

<221> MISC_FEATURE

<222> (NYy..{T)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD RES
<222> {8)..(B)
<223> AMIDATION

<400> 59
¥aa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> &0

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = beta-cyc¢lohexylAla (Cha) modified with n-butyryl

<220>

<221> DOMAIN
<222>  {2)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> Xaa = D-Phe

<220>

<221> MISC FEATURE

<222> (1) .. (1)

<223> ZXaa = 4-amincbutyric acid (Gaba)

<220>
<221> MOD_RES




<210> 49 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor ligand <220> <221> MOD RES <222> (1) .(1) <223>
modi fied with acyl (Ac) <220> <221> DOVMAIN <222> (2)..(8) <223> Cyclic
<220> <221> M SC_FEATURE <222> (3)..(3) <223> Xaa = DAla <220> <221>
M SC FEATURE <222> (5). (5) <223> Xaa = D-beta-(2-naphthyl)Al a (D 2-Nal)
<220> <&221> |D- KBS <222> (8) . (8) <223> AM DATION <400> 49 Arg Cys Xaa
Hi s Xa®2Arg #Fpr8R' 1 5 <210> 50 <211> 8 <212> PRT <213> Artifici al
Sequengg ,s223> Mel anocortin receptor ligand <220>

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 61

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<z22> (1)..(L)

<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




<221> M SC FEATURE <222> (1)..(1) <223> Xaa = Arg or D-Arg, both nodified
with acyl (Ac) <220> <221> DOMAIN <222> (2)..(8) <223> Cyclic <220>
<221> M SC FEATURE <222> (3)..(3) <223> Xaa = DDAla <220> <221>

M SC FEATURE <222> (5)..(5) <223> Xaa = D Phe <220> <221> MOD RES <222>
(8)..(8) <223> AM DATION <400> 50 Xaa Cys Xaa His Xaa Arg Trp Cys 1 5
<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 = D-Arg or Arg, both nodified with acyl (Ac) <220> <221> DOVAIN
<222> (2)..(8)

What is claimed is:

1. A compound according to formula (I):
(RZRS)_ Al-c ( AZAS AL AS_ A AT_AB A9)_ AR
wherein:

Atis Acc, HN-(CHz)m-C(O), L- or D-amino acid or deleted;

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

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

A?is His, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi or (X.,X2X3 X% X5Phe;

A’ is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, D-(X. X2 X3,X%X5)Phe, L-Phe
or D-(Et)Tyr;

A%is Arg, hArg, Dab, Dap, Lys, Orn or HN-CH((CH:).-N(R*R?))-C(O);

A7is Trp, 1-Nal, 2-Nal, Bal, Bip, D-Trp, D-1-Nal, D-2-Nal, D-Bal or D-Bip;

At is Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx, Aha, HN-(CH)-C(O)
or deleted;

A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Dab, Dap, Orn or Lys;

A is Ace, HN-(CHz)-C(O), L- or D-amino acid or deleted;

Rlis -OH or -NHz;

R? and R® is, independently for each occurrence, H, (Ci-Cao)alkyl, (Ci-
Can)heteroalkyl, (Ci-Caojacyl, (Ce-Can)alkenyl, (Ca-Cso)alkynyl, aryl(Ci-Ca)alkyl,
aryl(Ci-Cao)acyl, substituted (Ci-Ca)alkyl, substituted (Ci-Cao)heteroalkyl,
substituted (Ci-Cso)acyl, substituted (Cz-Can)alkenyl, substituted (Cz-Caojalkynyl,
substituted aryl(Ci-Ca)alkyl or substituted aryl(Ci-Cso)acyl;

R* and R® is, independently for each occurrence, H, (Ci-Cw)alkyl, (Ci-
Cau)heteroalkyl, (Ci-Ca)acyl, (Ca-Cao)alkenyl, (Co-Ca)alkynyl, aryl(Ci-Cuw)alkyl,
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<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>

M SC FEATURE <222> (8)..(8) <223> Xaa = penicillamne (Pen) <220> <221>
MODRES ''. <222> (8)..(8) <223> AM DATI ON <400> 51 Xaa Cys Xaa H s Xaa Arg
Trp Xaa 1 5 <210> 52 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Mel anocortin receptor ligand <220> <221> M SC FEATURE <222>

(1). (1) <223> Xaa = D-Arg or Arg, both nodified with acyl (Ac) <220>
<221> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221> MISC FEATURE

aryl{Ci-Cuw)acyl, substituted (Ci-Cw)alkyl, substituted (Ci-Ca)heteroalkyl,
substituted (Ci-Caw)acyl, substituted (Co-Ca)alkenyl, substituted (Co-Cuw)alkynyl,
substituted aryl(C:-Caw)alkyl, substituted aryl{Ci-Cu)acyl, (Ci-Cw)alkylsulfony! or
-C{NH)-NHz;

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

n is, independently 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; and

X1, X2, X8, X4, and X® each is, independently for each occurrence, H, F, Cl,
Br, I, (Cia0)alkyl, substituted (Ci-w)alkyl, (Caao)alkenyl, substituted (Cao)alkenyl,
(Caan)alkynyl, substituted (Czio)alkynyl, aryl, substituted aryl, OH, NHz, NOz, or
CN;

provided that

(.  when R? is (Ci-Cw)acyl, aryl(Ci-Ca)acyl, substituted (Ci-Ca)acyl,

substituted aryl(Ci-Caw)acyl, (Ci-Ca)alkylsulfonyl or -C(NH)-NH:, then R®
is H, (Ci-Cw)alkyl, (Ci-Cw)heteroalkyl, (C2-Cu)alkenyl, (Co-Caw)alkynyl, aryl(Ci-

Cw)alkyl, substituted (Ci-Cw)alkyl, substituted (Ci-Cro)heteroalkyl,
substituted (C-Ca)alkenyl, substituted (C>-Caw)alkynyl or substituted aryl(Ci-
Cuw)alkyl;

(II). when R? is (Ci-Cas)acyl, aryl(Ci-Cso)acyl, substituted (Ci-Cao)acyl or

substituted aryl(Ci-Cao)acy], then R? is H, (Ci-Cao)alkyl, (C1-Can)heteroalkyl,

(C-Can)alkenyl, (Co-Cao)alkynyl, aryl(Ci-Cso)alkyl, substituted (C:-Cao)alkyl,

substituted (Ci-Csojheteroalkyl, substituted (C:-Cao)alkenyl, substituted
(C-Ca)alkynyl or substituted aryl(Ci-Cso)alkyl;

(IlI). either A or A? or both must be present in said compound;
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<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 FEATURE <222>
(8)..(8) <223> Xaa = penicillam ne (Pen) <220> <221> MOD RES <222>
(8)_.(8) <223> AM DATION <400> 52 Xaa Cys His Xaa Arg Trp Xaa Xaa 1 5
<210> 53 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <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

(IV). when A?is Cys, D-Cys, hCys, D-hCys, Pen or D-Pen, then A% is Cys,

D-Cys, hCys, D-hCys, Pen or D-Pen;

(V). when A?is Asp or Glu, then A® is Dab, Dap, Orn or Lys;

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

(VII). when Alis deleted, then R? and R? cannot both be H; and

(VII). said compound is not Ac-Arg-¢(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:
Al is Aé6c, Gaba, Nle, Met, Phe, D-Phe, D-2-Nal, hPhe, Chg, D-Chg, Cha,
hCha, hPro, hLeu, Nip, f-hMet or Oic;
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp or Glu;
A%is Gly, Ala, D-Ala, D-Glu, B-Ala, Gaba, Aib or deleted;
Atis His;
A’ is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal or D-(Et)Tyr;
Afis Arg or hArg;
A7 is Trp, Bip, D-Trp, 1-Nal or 2-Nal;
A%1s A6c, Ala, B-Ala, Gaba, Apn or Ahx;
A? is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen or Lys; and
A" is Thr or deleted;

or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 2, wherein:
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<220> <221> MOD RES <222> (8)..(8) <223> AM DATION <400> 53 Xaa Asp His
Xaa Arg Trp Ala Lys 1 5 <210> 54 <211> 9 <212> PRT <213> Artifici al
Sequence <220> <223> Mel anocortin receptor ligand <220> <221>

M SC FEATURE <222> (1)..(1) <223> Xaa = Ne nodified with acyl (Ac) <220>
<221> DOVAI N <222> (2)..(9) <223> Cyclic <220> <221> M SC_FEATURE <222>
(3)..(3) <223> Xaa = DDAla <220> <221> M SC FEATURE <222> (5)..(5)

<223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (8)..(8) <223> Xaa =
Gy, DA a, beta-Ala, 4-am nobutyric acid (Gaba) or 5-am nopentanoic acid
(Apn) <220>

R? and R?® is, independently for each occurrence, H, acyl, n-propanoyl or n-
butanoyl;

or a pharmaceutically acceptable salt thereof.

4. A compound according claim 1, wherein:

Al is Acc, Arg, D-Arg, Cha, D-Cha, hCha, Chg, D-Chg, Gaba, Ile, Leu,
hLeu, f-hMet, 2-Nal, D-2-Nal, Nip, Nle, Oic, Phe, D-Phe, hPhe, hPro, Val or
deleted;

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

A?is Gly, Ala, p-Ala, Gaba, Aib, D-Ala, D-Abu, D-Cha, D-lle, D-Leu, D-
Tle, D-Val or deleted;

Atis His or 3-Pal;

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

Afis Arg or hArg;

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

Afis Gly, D-Ala, Acc, Ala, 3-Ala, Gaba, Apn, Ahx, Aha or deleted;

A?is Cys, D-Cys, Pen or Lys; and

A is Thr or deleted;

provided that either A® or A is deleted, but not both;

or a pharmaceutically acceptable salt thereof.

5. A compound according to claim 4, wherein said compound is:
Ac-Nle-c(Asp-His-D-Phe- Arg-Trp-B-Ala-Lys)-NH: (SEQ ID NO:1);
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Aéc-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-Ala-D-Cys)-Thr-NH: (SEQ ID NO:3);
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<221> MODRES <222> (9)..(9) <223> AM DATION <400> 54 Xaa Cys Xaa H s Xaa
Arg Trp Xaa Cys 1 5 <210> 55 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Mel anocortin receptor ligand <220> <221> MODRES <222>
(1)..(1) <223> nodified with acyl (Ac) <220> <221> DOVAIN <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 anine (2-Nal) <220> <221> MOD RES <222> (8)..(8)

<223> AM DATION <400> 55 Cys Qu Hs Xaa Arg Xaa Ala Cys 1 5

D-Phe-c(Cys-His-D-Phe-Arg-Trp-B-Ala-D-Cys)-Thr-NH: (SEQ ID NO:3);
D-Phe-¢(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-A6c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:5);
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:6);
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-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:7);
Ac-Nle-¢(Cys-B-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:7);
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:7);
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:7);
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz (SEQ ID NO:7);
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NQO:8);
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NQO:8);
Ac-Nle-c(D-Cys-B-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NQO:8);
Ac-Nle-c¢(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:8);
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:8);
Ac-Nle-c¢(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NQ:8);
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:9);
Ac-Nle-c(Cys-p-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:9);
Ac-Nle-c¢(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:9);
Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:9);
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:9);
Ac-Nle-c¢(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:10);
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<210> 56 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor ligand <220> <221> MODRES <222> (1)..(1) <223>
modi fied with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic
<220> <221> M SC FEATURE <222> (2)..(2) <223> Xaa = DAla <220> <221>
M SC FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC FEATURE
<222> (6)..(6) <223> Xaa = Trp or beta-(2-naphthyl)Al a (2-Nal)
<222> (8)..(8) <223> AM DATION <400> 56 Cys Xaa His Xaa Arg Xaa

MOD RES
Al a Cys

15 <210> 57 <211> 9

Ac-Nle-c¢(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:10);
Ac-Nle-¢(D-Cys-f-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:10);
Ac-Nle-c¢(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:10);
Ac-Nle-c¢(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH: (SEQ ID NO:10);
Ac-Oic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
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-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-hLeu-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-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH:z (SEQ ID NO:11);
Ac-D-Phe-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);
n-butanoyl-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NIH: (SEQ ID NO:12);
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac--hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH: (SEQ ID NO:13);
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH: (SEQ ID NO:13);
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH: (SEQ ID NO:13);
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH: (SEQ ID NO:13);
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH: (SEQ ID NO:13);
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH: (SEQ ID NO:14);
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<212> PRT <213> Artificial Sequence <220> <223> Ml anocortin receptor
ligand | <220> <221> M SC FEATURE <222> (1). (1) <223> Xaa = Nle nodified
with acyl (Ac) <220> <221> DOVAIN <222> (2)..(9) <223> Cyclic <220>
<221> M SC FEATURE <222> (3)..(3) <223> Xaa = DAla <220> <221> M SC
FEATURE <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) <220>
<221> MODRES <222> (9)..(9) <223> AMDATION <400> 57 Xaa Cys Xaa H s Xaa
Arg Trp Xaa Cys 1 5 <210> 58 <211> 9 <212> PRT <213> Artificial Sequence

Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-p-Ala-Lys)-NH: (SEQ ID NO:14);
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH: (SEQ ID NO:14);
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH: (SEQ ID NO:14);
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH: (SEQ ID NO:14);
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NH: (SEQ ID NO:15);
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NH: (SEQ ID NO:15);
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NH: (SEQ ID NO:15);
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-p-Ala-Cys)-NH: (SEQ ID NO:15);
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH: (SEQ ID NO:15);
Ac-Nle-¢(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);
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NH: (SEQ ID NO:16);
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH: (SEQ ID NO:17);
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:17);
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH: (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)-NH: (SEQ ID NO:18);
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:61);
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH: (SEQ ID NO:19);
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH: (SEQ ID NO:20);
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);
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: (SEQ ID NO:22);
D-Phe-c(Cys-His-D-Phe-hArg-Trp-8-Ala-D-Cys)-Thr-NH: (SEQ ID NO:23);
D-Phe-¢(Cys-His-D-(Et)Tyr-Arg-Trp-p-Ala-D-Cys)-Thr-NH: (SEQ ID NO:24);
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<220> <223> Mel anocortin receptor ligand <220> <221> M SC_FEATURE <222>
(1)..(l) <223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..(9) <223> Cyclic <220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa
= DDAla <220> <221> M SC FEATURE <222> (5). (5) <223> Xaa = D-Phe <220>
<221> M SC _FEATURE <222> (7)..(7) <223> Xaa = 3-benzothienyl Ala (Bal)
<220> <221> MOD RES <222> (9)..(9) <223> AM DATION <400> 58 Xaa Asp Xaa
H's Xaa Arg Xaa Ala Lys 1 5 <210> 59 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Mel anocortin receptor I|igand

D-Phe-c(Cys-His-D-Phe-Arg-Bip-B-Ala-D-Cys)-Thr-NH: (SEQ 1D NO:25);
D-Phe-c(Cys-His-D(Et)Tyr-hArg-Trp-B-Ala-D-Cys)-Thr-NH: (SEQ ID NO:24);
D-Phe-c(Cys-His-D-Phe-h Arg-Bip-B-Ala-D-Cys)-Thr-NH: (SEQ ID NO:26);
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-p-Ala-D-Cys)-Thr-NH: (SEQ ID NO:26);
Nle-c¢(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH: (SEQ ID NO:27);
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-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH (SEQ ID NO:29);
Ac-Nle-¢(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)-NHz (SEQ ID NO:30);
Ac-Nle-¢(Cys-D-lle-His-D-Phe-Arg-Trp-Cys)-NH:z (SEQ ID NO:30);
Ac-Nle-¢(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)-NH: (SEQ ID NO:30);
Ac-Nle-¢(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¢(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH: (SEQ ID NO:32);
AC-NIe«c(Pen—His—D—Phe-Arg-Trp-Gaba—Pen)-NHz (SEQ ID NO:32);
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz (SEQ ID NO:33);
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz (SEQ ID NO:33);
Ac-Tle-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);
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH: (SEQ ID NO:34);
Phe-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH: (SEQ ID NO:34);
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<220> <221> M SC FEATURE <222> (1)._(1) <223> Xaa = D-hono-cycl ohexyl Al a
(D-hCha) nodified with acyl (Ac) <220> <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) <223> Xaa = 4-am nobutyric acid
(Gaba) <220> <221> MOD RES <222> (8)_. (8) <223> AM DATION <400> 59 Xaa
Asp H's Xaa Arg Trp Xaa Lys 1 5 <210> 60 F. <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Mel anocortin receptor |ligand <220> <221>
M SC FEATURE <222> (1). (1) <223> Xaa = beta-cycl ohexyl Ala (Cha) nodified
with n-butyryl I <220> <221> DOVAI N

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-His-Phe-Arg-D-Trp-Gaba-Cys)-NH: (SEQ ID NO:37);
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH: (SEQ ID NO:38);
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);
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-p-Ala-Lys)-OH (SEQ ID NO:41);
Ac-Nle-¢(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-p-Ala-D-Cys)-Thr-OH (SEQ ID N(: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);
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);
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);
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);
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<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> MODRES <222> (8)..(8) <223>

AM DATI ON <400> 60 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 61 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Ml anocortin receptor

i gand <220> <221> M SC FEATURE <222> (1). (1) <223> Xaa = N e nodified
with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220>
<221> M SC FEATURE <222> (3). (3) <223> Xaa = D du

Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-OH (SEQ ID NO:45);
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-OH (SEQ ID NO:45);
Ac-Nle-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-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH (SEQ ID NO:46);
Ac-Nle-c{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-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 a pharmaceutically acceptable salt thereof.

6. A compound according to claim 5, wherein said compound is:
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:7);
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: (SEQ ID NO:22);
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH: (SEQ ID NO:32);
Ac-Nle-¢(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-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH (SEQ ID NO:48)

or a pharmaceutically acceptable salt thereof.
7. A compound according claim 1, wherein:

Alis Arg, D-Arg, Cha, hCha, Chg, D-Chg, Ile, Leu, 2-Nal, Nle, Phe, D-Phe,
hPhe, Val or deleted;
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<220> <221> M SC FEATURE <222> (5). _(5) <223> Xaa = D Phe <220> <221>
MOD RES <222> (8)..(8) <223> AM DATION <400> 61 Xaa Cys Xaa H s Xaa Arg
Trp Cys 1 5 What is clainmed is: 1. A compound according to fornula (1):
(R2R3) - Al-c (A2- A3- A4- A5- A6- A7- A8- A9) - A10-R1 wherein: Al is Acc,
HN-(CH2) m C(O), L- or Damino acid or deleted; A2 is Cys, D Cys, hCys,
D-hCys, Pen, D-Pen, Asp or Qu; A3 is Ay, Ala, (3-Ala, Gaba, Aib, D-amno
acid or deleted; A4 is H's, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi or
(XI', X2, X3, X4, X5) Phe; A5 is D-Phe, D-1-Nal, D-2-Nal, D Trp, D Bal,

D (X1, X2, X3, X4, X5) Phe, L-Phe or D (Et)Tyr; A6 is Arg, hArg, Dab, Dap, Lys,

On or HN- CH( ( WApC(O; A7 is Trp, 1-Nal, 2-Nal, Bal, Bip, DTrp,
D-1- Nal , 5o i fg,c@ggﬁ%gr BBipr ABis Ay, DAa Acc, Ala (3-Aa,

Gaba, Apn, Ahx;isAbaAlaHN:-AGEDCHa( D-Tle, I-186! BUHE; DAY deleted;D- Cys, hCys,
D-hCys, Pen, D-Pen, Dab, Dap, On or Lys; AlO0 is Acc, HN-(CH2)t-C(O, L- or
D-am no acid AtisddiseiredPalRl is -OH or -NH2; F R2 and R3 is, independently
for each occurrence, H (Cl-C30)al kyl, (ClI C30)heteroal kyl, (Cl-Cao)acyl,

( C2- - C30) al keAyis, Dbz, D3uNal ky Py(Et)Iary| (Cl - C30) al kyl, aryl (O -C30)acyl,
substituted (Cl-C30)al kyl, substituted (Cl-Cao)heteroal kyl, substituted
(Cl- C30) acyl , AbisbAtg @BER; ( C2- C30) al kenyl , substituted (C2-C30)al kynyl,

substituted ary] (J - yL. or stituted aryl (C4-C30)acyl; R4 and R5
is, independeﬁi/%%}lgf?oﬁ‘g%%ﬂhofémﬁfr@' i H, (C4-C4o)al kyl, (O -

a0y et er al 1) 1G4 86 o Rp PARNE S Bihe (G2 0}l Ky

A?®is Cys, D-Cys, Pen or Lys;
A1 is Thr or deleted; and
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-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-¢(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-B-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);
Nie-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH:z (SEQ ID NO:34);
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-74 aryl (Cl- C40)acyl, substituted (C -C40)al kyl, substituted

(G -C40) heteroal kyl, substituted (C -C40)acyl, substituted

(C2- C40) al kenyl, substituted (C2-C40)al kynyl, substituted

aryl (C -C4o)al kyl, substituted aryl (G -C4o0)acyl, (d-C40)al kyl sul fonyl or
-C(NH)-NHz; mis, independently for each occurrence, 1, 2, 3, 4, 5, 6 or 7;
nis, independently for each occurrence, 1, 2, 3, 4 or 5; s is,

i ndependently for each occurrence, 1, 2, 3, 4, 5 6 or 7; t is,

i ndependently for each occurrence, 1, 2, 3, 4, 5, 6 or 7; and X, X2, X3,
X4, and X5 each is, independently for each occurrence, H F, d, Br, |

G | ey t bstituted

(Saas Nlﬁi&%%kéﬁl'%%*fek%%g%&.ﬁ%ﬂ%@@émﬂyﬁyf S
bstit - wh R4 i

?UO Scléloijggwy%tr yl?gf C40) a‘&%z substl St’J)?gId)HEG Eg)hg(tc)yzl() subgtni t ut Iezl

aryl (G - DOPheeilys-Kis-DPied-Argl rﬁlﬂ -AWPP-Cos)-FKANH-(BEQ IDNNOB)RS  is H,

(C4-C4o) al kyl (CA C40) het er oal (C2- C4o0) al kenyl , (C2- Cno)alkynyl

aryl (G dlal}’hé—k@@ys—HuﬁaEtthAegl—T&ﬁ-Gdb@eDe(]IMJfThrsNHs (SE(DIIBd\TO 3);

(Cl -C40) heteroal kyl, substituted (C2-C40)al ken substituted

( Cz- C4o) ﬁc@@(@s—@&f@ﬁ@mﬁp@fﬁw)@ib& ﬂﬁéﬂD NOr2); V\/nen R is

(- C3o)2§yl ryl (C Q&glacyl substituted O-— &§%% substituted

aryl (C4- E‘C%ASPIIH’@FP erat TrR'éPI‘Cbﬁﬁ)aNH} SEQAP. et er oal kyl ,

(C2- C30) E?W ﬁ% §§E stituted

(d - C30) gi a- Cf%ﬁ%’n%ﬁgﬁg% S:ij %gi%e‘(ﬂé%)d@g 5!‘{36@@% t ed

(C2-C3o) K H? tehtdyt e ¥ﬂ¥ ut ed

aryl (d - o)§¥k¢F§ % I&\.ﬁg%gﬁggg% %kg or %%@%ﬁﬁﬁgﬁk%e present in said

conpounda «_.#o- 0 _THSG ; h&%@ Pen or D-Pen, then

A9 is Q/;,C é% gfg@p Eﬂw%l’%@ﬁ(’gﬂgﬁ% %Q/)Eb n)A2 is Asp or Qu,

then A9 jAg HeeHh-c(Bap-Hid-D-Pe-AYSTrp{CAba-L EF% ANOQ1;d y, then A is

not Nle; (VI1). when A" is deleted t hen and cannot both be H, and

(MI11). AsiD-Clpp@uspaHissDrRle-Aeg- WM&(%QHM\RD%W g- Trp- Cys)-NH2

(SEQ I D NO 50), or a pharnaceutically acceptable salt thereof.
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH: (SEQ ID NO:11);
Ac-Nle-¢(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-Phe-Arg-Bip-B-Ala-D-Cys)-Thr-NH: (SEQ ID NO:25);
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-B-Ala-D-Cys)-Thr-NH: (SEQ ID NO:24);
D-Phe-c(Cys-His-D-Phe-hArg-Bip-p-Ala-D-Cys)-Thr-NHz (SEQ ID NO:26);
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-B-Ala-D-Cys)-Thr-NH: (SEQ ID NQO: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);
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2. A conmpound according to claim1, wherein: A is A6c, Gaba, N e, Mt,
Phe, D-Phe, D-2-Nal, hPhe, Chg, D-Chg, Cha, hCha, hPro, hLeu, N p, J3-hMet
or Qc; A2 is Cys, D Cys, hCys, D hCys, Pen, D-Pen, Asp or Au; A3 is Qy,
Ala, DDAla, DGQu, (3-Ala, Gaba, Aib or deleted; A4 is H's; A5 is D Phe,
D-1-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, f3-Ala, Gaba, Apn or Ahx; A9 is
Cys, D Cys, hCys, D-hCys, Pen, D-Pen or Lys; and AlO0 is Thr or deleted; or
a pharmaceutically acceptable salt thereof. 3. A conmpound according to
claim?2, wherein: 76 R2 and R3 is, independently for each occurrence, H,

I accept abl e salt
f?ﬁgreof Rrﬁ(}@% b{pgﬁ'ﬁ accor ?ﬁ‘%rgc?é? H?ﬁﬁﬁ?g@?ﬁﬂﬁ é’Os) AccIo Arg, DArg,
Cha, D- Cha.NR(eys ﬁlgeu@hmh@'mgw Eys )thr £ iagem) N3sd)Met, 2-Nal ,

D-2-Nal, Nip, N&, Gc, Phe, D Phe, hPheg, eleted A2 is Cys,

D- Cys, PAﬂ-NiIedéSI $-DAB1d-HidDyPh @%T@QFS}NI%(H.QPDNOBB}\I a, DAbu D- Cha,
D-1le, D Leu, D TIe D-Val or deleted; A4 is His or 3-Pal; A5 is DPhe

D- 2- Nal Ar—l‘ﬂie(cEJ_C)fﬂ'-_\]D ChaAGls+B—P,h1egAxg TipAGys)-WHZ (SEQTR NO:3@) . 2-Nal , Bal, Bip

or DTrp; A8 is D-Ala, Acc, Ala, (3-Ala, Gaba, n, Ahx Aha or
del et ed; ACM&%PQWQJS—D @%ATBeTfPOGEﬂIZ@rgyShhHhASEQIDN :3B¢ del eted; provided

L e NiaraPemeabPhe s Corahmiens Brdprg TN e cara

COMpOUNd sl §'ey¢(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-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH: (SEQ ID NO:33);
Ac-Phe-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH: (SEQ ID NO:33);
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz (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-¢(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-His-Phe-Arg-D-Trp-Gaba-Cys)-NH: (SEQ ID NO:37);
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);
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-Ala-Lys)-NH: (SEQ ID NO:38);
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-pB-Ala-Lys)-NHz (SEQ ID NO:38);
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NH: (SEQ ID NO:39);
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-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)-NHz (SEQ ID NO:40); or

-86-




Ac- N e-c(Asp-Hi s-D Phe-Arg-Trp-(3-Ala-Lys)-NH2 (SEQ ID NO 1);

Ac- N e-c(Asp- Hi s- D Phe- Arg- Tr p- A6c-Lys)-NH2 (SEQ I D NO 1);

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

D- Phe-c(Cys-Hi s-D-Phe-Arg-Trp-Al a-D-Cys)-Thr-NH2 (SEQ I D NG 3); -77
D- Phe-c(Cys-Hi s-D-Phe-Arg-Trp-(3-Ala-D-Cys)-Thr-NH2 (SEQ I D NO 3);
D- Phe- c( Cys- Hi s- D Phe- Arg- Tr p- Gaba- D- Cys) - Thr-NH2 (SEQ | D NO 3)

Ac- Nl e- c(Cys-Hi s-D Phe- Arg- Trp- Apn- Cys) - NH2 (SEQ I D NO 2)
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- Trp- Gaba-Lys)-Nl 2 (SEQ I D NO 5);

Ac- D 2-

Ac- Cra- CALETE %%ﬁ%-iﬂgﬁ?%“%ﬂﬂﬁﬁﬁwss%@%@

Ac- N e- C&f@ghﬂﬁa@uﬁhﬁiﬁ&egfa%ié?é?@mb -NH2 (SEQ ID NO 6);
Ac-N e-c(Cys-D-Ala-Hi s Arg-Trp-Cys)-NFL (SEQ ID NO 7);
Ac-N e-c(Cys-(3-Al a-Hi s-D-Phe-Arg-Trp-Cys)-NH2 (SEQ I D NO 7);
Ac- Nl e- c(Cys- Gaba- Hi s-D- Phe- Arg-Trp-Cys)-NH2 (SEQ ID NO 7);
Ac- N e- c9.Cys-Aicbahicamid-#ekerding td clpinti\l sivhidkin{ SEQ | D NO 7) ;
Ac- Nl e-c(Cys-Qd y-His-D Phe-Arg-Trp-Cys) - NFL (SEQID NO 7)
Ac- Nl e- c( D- CyAtialArgHDsArg Prgrord)-hirgCys) - NH2 (SEQ 1D NO. 8) ;
Ac- Nl e-c(D-Cys-D Al a- Hi s- D- Phe- Ar Trp Q/s) NH2 ( SEQ
Ac- Nle- c{® %%m@%fﬁmlaalhl accepiaple selitherapf.oys) - NH2 ( SEQ
Ac- Nl e-c(D- Cys- Gaba- Hi s- D- Phe- Arg- Trp-Cys)-NH2 (SEQ I D NO 8
Ac-N e-c(D Cys-Ai b-H s-D Phe-Arg-Trp-Cys)-NH2 (SEQ | D NO 8);
Ac- N e- Cy NH2(SEQIDNO8);

Ac- N e- %‘P ° Oﬂ“ﬁ%%é&%g a/se)mNHZ (SEQ 1D NO9).

Ac-N e-c S Isgfr%az NO 9) ;

Ac- N e- cggs ‘gﬁgyﬁ'?@%ﬁ@ﬁ %%’Blgs) H%I‘E@E%qﬁb NG 9) ;

Ac- Nl e- c( Cys- 44 3ctiysAlz Bamﬁrmdﬁqs BRI SaAbaNARb 658&etdd; NO 1 9) ;

Ac- N e-c(Cys-Qy-H s- D Phe-Arg- Trp- D- Cys) - NH2 (SEQ I D'NQ 9) ;

Ac- Nl e- c(D CyA+iAlHisH s- D- Phe- Arg-Trp-D-Cys)-NH2 (SEQ I D NOlO); -78
Ac-N e-c(D Cys-D- Al a-Hi s-D-Phe-Arg-Trp-D-Cys)-NHz (SEQ I D NO 10);
Ac- Nl e- c( D CyA%is 33-Rhe, Pi1sNBL, Pra-NMalgbTFnp; D-Bylsyr-INKEL)TBEQ | D NO 10) ;

Ac- N e-c(D Cys- Gaba Hi s- D- Phe- Arg- Tr p- D- Cys) - NHz (SEQID NG 10);
Ac- Nl e- c( D- OA%iaAAFgIgrhIgPhe- Arg- Trp-D-Cys)-Nl z (SEQ | D NO: 10) ;

AT is Trp, Bip, D-Trp, 1-Nal or 2-Nal;

B

Adis Aé6c, Ala, B-Ala, Gaba, Apn or Ahx;
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen or Lys;
Al is Thr or deleted;

or a pharmaceutically acceptable salt thereof.

11. A compound according to claim 10, wherein:

R? and R? is, independently for each occurrence, H, acyl, n-propanoyl or n-
butanoyl;

or a pharmaceutically acceptable salt thereof.

12. A compound according to claim 11, wherein
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Ac- Q c-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys)-NHz (SEQ I D NO 11);
Ac- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-NHz (SEQ I D NGO 11);
Ac- hCha- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - NHz ( SEQ ID NG 11);
Ac- D- Cha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NHz (SEQ I D NO 11);
Ac- Ni p- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NFL (SEQ I D NG 11);
Ac- hPro-c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys)-NH2 (SEQ I D NO 11);
Ac- hLeu- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-NHz (SEQ I D NO 11);
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NHz (SEQ | D NO: 11);
Ac- Phe- c(Asp- His DPhe Arg- Tr p- Gaba-Lys)-NHz (SEQ I D NGO 11);
Ac- D- Phe-c(Asp: ?Arg Tr p- Gaba-Lys)-NHL (SEQ ID NO 11);
Ac- D- Chg- c(Asp HIS D "Ar g- Tr p- Gaba-Lys)-NHL (SEQ I D NO 11);
n- but anoyl - Chas g(Astatdraeltiine- Ar g- Trp- Gaba-Lys)-Nlz (SEQ I D NO 12);
Ac- hPhe- c( Asp- Hi s- D- Phe- Ar g-Tr p- Gaba-Lys)-NHz (SEQ I D NG 11);
Ac- - hMet - c( AspA4 i HisD- Phe- Ar g- Tr p- Gaba- Lys) - NHz (SEQ I D NO 11);
Ac- Gaba- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-NHz (SEQ I D NO 11);
Ac- Cha- c( Asp- i & ID-HbeesrAp@-Balfr p- Al a- Lys) - NFL (SEQ | D NO 13) ;

Ac- hCha- c(Asp- Hi s- D- Phe- Arg-D-Trp- Al a-Lys)-NHz (SEQ I D NO 13);

Ac- Leu- c( Asp- Af -4¥%Phe- Arg- D- Trp- Al a- Lys) - NHz (SEQ I D NO 13);

Ac- hLeu- c(Asp;Hi s- D- Phe- Arg- D- Tr p- Al a- Lys) - NHz (SEQID NG 13);

Ac- Phe- c( Asp- ﬁl%SSBPPhe Arg D-Trp-Al a-Lys) - NHz (SEQ I D NO 13);

Ac-N e-c(Asp-kis D-Ala-Lys)-Niz (SEQ ID NO 14); 79
Ac- Nl e- ¢( Asp- B artiabar d%»ﬂﬁ (3-Al a- Lys)-NH2 (SEQ I D NO. 14):
Ac-N e-c(Asp-H @SJ;?@ ﬁ Trp- Gaba-Lys)-Nlz (SEQ I D NO 14);

Ac- Nl e-c( Asp- Trp- Aha- Lys)-NHz (SEQ I D NO 14);
Ac- N e-c(Asp- qusgéjg@fArg D Tr p- Apn-Lys)-NHz (SEQ I D NG 14);
Ac-N e-c(Cys-H s-D Phe-Arg-D Trp-Apn-Cys)-NHz (SEQ | D NO 15);

Ac- Nl e- cHy phidrhiadeuieel b ecebtabl@ salolierédfs) - NFL (SEQ | D NO 15)

Ac- N e-c(Cys-Hi s- D- Phe- Arg- D Tr p- Ahx-Cys)- Nl z (SEQ D NO 15);

Ac- N e-c(Cys-Hi s-D Phe-Arg-D-Trp-(3-Al a-Cys)-NH2 (S QIDNQlS);

Ac- N e-c(Cys-Hi s-D Phe-Arg-D Trp-D Al a- Cys) - NHz Q I D NO 15);

Ac- Nl e- c( Cys-B-Al aAompoundnedcontding 1o plapdP, thr‘%%@ EQ | D NO 16) ;

Ac-Nle-c(Cys-D- Al a- H s-D-2- Nal - Arg- 2- Nal - Cys) - NEL. (SEQ I D NO 16) ;

Ac- N e- c(cys B 2R HSSmsrenéqentkfgmea%pcqgmncméqr | D NO 16);
I

n-but anog Nl'larmgc%{mcgly accepta%lgf-‘,alzl)p ﬁ'ler c% -Nal - Cys) - F (SEQ

14. A compound according to claim 13, 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:z (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)-NH: (SEQ ID NO:49)

or pharmaceutically acceptable salts thereof.
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n- but anoyl - Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp-Cys)-NH2 (SEQ I D NG 17);
Ac-N e-c(Cys-D-Al a- H s-D Phe-Arg-2-Nal -Cys)-NHz (SEQ I D NG 18);

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg-1 - Nal - Cys) - NHz (SEQID NG 18) ;

Ac- N e-c(Cys-D Al a- Hi s- D- Phe- Arg-Bal -Cys)-NHz (SEQ I D NO 18);

Ac-N e-c(Cys-D-d u-Hi s-D Phe-Arg-Trp-Cys)-NHz (SEQ I D N06

Ac-Ni | e-c(Asp-Hi s-D Phe-Arg-Trp-D-Ala-Lys)-Nlz (SEQ I D NO
Ac-N e-c(Cys-D-Ala-Hi s-D-2-Nal -Arg-Bal -Cys)-N z (SEQ |
Ac- Nl e-c(Pen-D- Al a- Hi s-D- Phe- Arg-Trp-Cys)-NHz (SEQ I D
Ac- N e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Pen) -NHz (SEQ I D
Ac-N e-c(Pen-D- Al a- Hi s- D Phe- Arg-Trp-Pen)-NHz (SEQ I D NO
D- Phe- c( Cys- Hi s- D- Phe- hArg-Trp-(3-Ala-D- Cys)-Thr-NH2 (SEQ | D NG 23);

D- Phe- c( Cys- H53- D-A Bbnptun@lddedidin Aé%&hﬁh%%ﬁéfemﬁmw%n{ﬁgdl R NO 24); -80
D- Phe-c(Cys- Hi s- D- Phe- Arg- Bi p- ( 3- s)-Thr-Nl z (SEQIDNOZS),

D- Phe- c(Axsa-Hrg.cmgg.DTma-hm U}P'h@ﬂ(r? ﬁg&’dﬂ'@ﬂl (SHQ IDMNIOG3IEQ@rI D NO 24) ;
D- Phe- c( Cys- Hi s- D- Phe- hArg- Bi p- (3-A Cys)-Thr-NHL (SEQ I D NO 26);

D- Phe- c(@y&ﬂgqcmﬁmmmm&@rg-xfm@swﬁm NE249)SEQ | D NG 26) ;
N e-c(Cys- Hi s- D- Phe- Ar g- Tr p- -Cys)-NHL (SEQ I D NO 27);

Ac- Nl e- c¢rasphommcgutica iagerp legsambletqoﬁ) NHz (SEQ I D NO 28);

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

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg Trp Pen)-OH (SEQ I D NO 29);

Ac-N e-c s-D Abu-Hi s DPeAr SEQ |I. NQSO;
AN o o Oys- 1B vall FpErEUplacsting [ 33} 1R tmEg TR RE

Ac- N

0N & AR PR B MR el SO IBNDSTR)
CN e teadge N8 (01010 1)
Ac- Nl e- c( Pen- H s- D- Phe- Ar g- Tr p- Caba Qys)-NHL (SEQ ID NO 31);
Ac- Nl e- c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen) - NFL (SEQ I D NO 32);
Ac- N e- c(Pen-Ti s- [x Bhexrpbupd hegordimptdidaim Njavh&ed sdid und is:
Ac- Leu-c(Cys- Hi s- D Phe- Arg- Tr p- Gaba- Cys) - NFL (SEQ I D NG 33);
Ac- Cha- cACegHi(SyPDPAd-HNigDF2-Nabaduz-TypsCy - H: SeFDIID NO:48) ;
Ac- 11 e-c(Cys-Hi s-D Phe- Arg- Tr p- Gaba- Cys)-NHz (SEQ I D NO 33);

Ac- Phe- cqr@/Bhasmaceunibpallyrpagemtaplecalidheresf.- NHz (SEQ | D NG 33) ;
Ac-Val - c(Cys- H s-D Phe- Arg-Trp- Gaba-Cys)-Nlz (SEQ I D NG 33);

1);
19);
NO: 20) ;
);

)

)

%%U

1 21
) 22
22

18. A pharmaceutical composition comprising a therapeutically
effective amount of a compound according to any one of claims 1 to 17, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier or diluent.
19. A pharmaceutical composition according to claim 18, wherein said
compound is a selective melanocortin-4 receptor agonist or a pharmaceutically

acceptable salt thereof.

20. A pharmaceutical composition according to claim 19, wherein said

compound is a selective melanocortin-4 receptor agonist or a pharmaceutically
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Ac- 2- Nal - c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Cys)-Nlz (SEQ I D NO 33);
Nl e- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys) - Nl z (SEQID NG 34

Phe- c(Cys- Hi s-D- Phe- Arg- Trp- Gaba- Cys)-NI-h (SEQ I D NO 3
Ac- Nl e- c(Cys- 3-Pal - D Phe- Ar g- Tr p- Gaba- Cys) - NH2 (SEQ I D NO
Ac-N e-c(Cys-D- Al a-Hi s-D Phe- Arg-Trp-Cys)-COH (SEQ I D NO 36
Ac- N e-c(Cys-Hi s-Phe-Arg-D Trp-Gba-Cys)-Nl2 (SEQ I D NG 37);
Ac- Nl e-c(Asp-Hi s-D-2-Nal - Arg-Trp-Al a-Lys)-NM (SEQ I D NO 38);
Ac- Nl e-c(Asp-Hi s-D-2-Nal - Arg-Trp-(3-Al a-Lys)-NH2 (SEQ I D NO 38);
Ac- Nl e-c(Cys-Hi s-D 2-Nal - Arg-Tr p- Gaba- Cys)-NH2 (SEQ I D NO 39);

Ac-N e-c alf

Ao hPhe- e LB & L R e el D iy 2 ot
Ac- Cha- C{#S Rl Skt ZelietivéVfar the HeaRan Linslhindbddtin SEQebdptdi i for the
Ac- Nl e-c(Asp-Hi s-D Phe-Arg-Trp-(3-Ala-Lys)-OH (SEQ | D'NC 41);

Ac- Nl e- chiiyanHirseldrdebetin greteptoAh fhreChama&oHm{ M@ dotiNG! Aetpptor and the
D- Phe- c(Cys-Hi s- D Phe- Arg-Trp- Al a-D-Cys) - Thr-OH (SEQ I D NO 43);

D- Phe- c(lymakimselBnptmtinrpreteptof.3- Al a- D- Cys) - Thr- OH (SEQ | D NO 43) ;
D Phe- c( Cys- Hi s- D- Phe- Arg- Tr p- Gaba- D- Cys) - Thr-OH (SEQ | D NO 43);
Ac- N e-c(Cys- H s- D- Phe- Arg- Tr p- Apn- Cys) - OH (SEQ I D NO 42) ;

%g: (:::hg- EE ﬁssg- .. D E’E%rg‘ag- Tr%l gﬁ‘é’oﬂfg}nq&q&(ggé t?gl 4%% wherein the
e oL Rl e B A e S By e b
L R 0, RO RN A e

Ac- hCha- Rfr%@?ﬂ:ﬁm&féﬂﬁq&bﬁﬂ-@&e&é@r bY %\)h&bin(tﬁg%&&gl%hmy of the
Ac- D- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-OH (SEQ I D NO 4

Ac- hPhe- gleRgiocbitin-DrEetdy ggohift-iSSeharakitslze O aﬁEECku[étﬂ@sﬁghvfold more
Ac- Nl e- c( Cys-Hi s- D Phe- Ar g- D- Tr p- Gaba- Cys) - (SEQ I D NO 45); -82
Ac- Nl e- céelytiviei SoD- Biee - Bungrab- TnglanboorGns) - fadeptBEQthdh Ndr45he human
Ac- N e-c(Cys- H s-D-Phe-Arg-D Trp- (3- Al a- Cys) - OH (SEQ | D NO 45) ;
Ac-N e-c PEIrES Pecephery oDwWhepeiD-the mg;nabalct(@s@ﬂ theNtDelaiB))cortm-4
Ac-N e-c(Cys-D- Al a-Hi,s-D- 2-Nal - Arg -Tr té‘PEQIDNO4

Ac- Nl e- cleCHROD- AgORISEHiS dnﬁrzcwﬁlrzecl\rbg @n eg/lg?s O¢igiymayengolegtiye 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 ECso at least 3000-fold more selective for the human

melanocortin-4 receptor than for the human melanocortin-5 receptor.

22. A pharmaceutical composition according to claim 18 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.
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Ac-N e-c(Cys-D- Al a-Hi s-D 2- Nal - Arg-1-Nal - Cys) - (SE I NQ46);
Ac-NIe-c(Q/s-DAIa-His-D2-NaI-Arg-BaI-Cys)-O—|(SEQ NG 46) ;

Ac-N e-c(Pen-D- Al a-Hi s-D Phe-Arg-Trp-Cys)-CH (SEQ I D NO47)

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - OH (SEQ I D NO 29);

Ac- Nl e-c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen) - OH (SEQ | D NO. 48); or
Ac-Arg-c(Cys-D-Ala-H s-D-2-Nal -Arg-Trp-Cys)-NHz (SEQ ID NGO 49) or a
pharmaceutically acceptable salt thereof. 6. A conpound according to claim
5, wherein said conpound is: Ac-N e-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-Cys)-N
(SEQ ID NG 7); Ac N e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NW (SEQ I D

NG 22); Ac- = -NI ;

AN b o Oys DA st pRepsRuind eyl iioi ooy, Mot ot

Ac- Nl e- Ct(r%%?{ﬁ ﬁhs%aﬂ! &t Relhat AsgHifibR vﬁﬁﬁ‘hn%tc‘%@c 8Rént Wherein

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

phar mac esgid Gbdage s CRMIMIDE i sélectbl i @B the7goﬁ aﬁmm@ @Eﬁﬁlﬂnm@| aim1,
wherein: A" is Arg, D Arg, Cha, hCha, g, Ile, Leu, 2-Nal, Ne,
Phe, D%nud;)@matymhnﬁsaﬂdlmmﬁqbiescﬂi&om is Cys, Pen or Asp; A3 is DAl a,
D Abu, D-Cha, Dlle, D-Leu, DTle, D-Val or deleted; A4 is H's or 3-Pal;
AS is D-Phe, D-2-Nal or D(Et)Tyr; A6 is Arg or hArg A7 is Trp, 2-Nal,
Bal, Bip or DTrp; A8 is Ay, Aa, (3-Ala, Gaba, Apn, Ahx or deleted A9
is Oys, D c,ys24 PerA gpharynaceipfienl| comppsitien qererdang tanglard Hhysewl jter

hocont Qgﬁg %%ﬁ@@@? ?%%éggfa‘f%?ﬁ%mg&%%ﬁ S o, 7y ?&%ﬁﬁ saic
2 E

&zo”géi r” Biein AP fibdhsB (Gl A ﬁo%aﬁpﬁ%lgi\sﬁeﬁf é'{ Q)p&';fD N;ffg%% 51y

Ac- Ar g- g‘i%fg%-ﬁ %%g%%%%?%ﬁﬁen%ﬂw&q D NO 52) :

25. A pharmaceutical composition according to claim 24, wherein

obesity is treated, or wherein a feeding disorder is treated.

- 26. A pharmaceutical composition according to claim 18 useful for
decreasing food intake, or useful for decreasing body weight, or useful for

decreasing food intake and decreasing body weight.

27. A pharmaceutical composition according to claim 26 useful for
decreasing food intake, or useful for decreasing body weight, or useful for
decreasing food intake and reducing body weight, wherein said compound is
selected from the group consisting of Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-
Pen)-NH: (SEQ ID NO:32), Ac-D-Arg-¢(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-
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Ac- Arg-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NH2 (SEQ | D NO 51);

Ac-D- Arg-c(Asp-Hi s- D Phe-Arg-Trp-Ala-Lys)-NH2 (SEQ I D N053)

Ac- Arg- c(Asp-Hi s- D Phe-Arg-Trp-Ala-Lys)-NH2 (SEQ I D NO. 53); F

Ac-N e-c(Cys-D-Ala-Hi s-D-Phe-Arg-Trp-Cys)-NI2 (SEQ ID NGO 7);

D Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp-(3-Ala-D-Cys)-Thr-NH2 (SEQ I D NO 24);
Nl e-c(Cys-Hi s- D- Phe- Arg- Tr p- Apn- Cys) -NH2 (SEQ | D NO 27) ;

Ac- Nl e- c(Cys-Hi s- D Phe- Arg- Tr p- Gaba- Pen)-Nl 2 (SEQ I D NO 32);

Nl e- c( Cys- Hi s- D Phe- Arg- Trp- Gaba- Cys)-NH2 (SEQ I D NG 34); -84

Ac- N e-c(Asp- H s- D Phe- Arg- Trp (3-Al a-Lys)-NH2 (SEQID NO 1);

D phe- o((YS P ST BRETR G o Far A ne ey ) R - 3 090 119 s 4y
D- Phe- ¢( Sb_ﬁpﬁg@maﬂgfg% BEQNHZ 119 SE@J@Q%'O Jr a
Ac- N e-c(Cys- Hi s- D Phe- Arg- Trp- S) - NHz( Q I D NG 2);

Ac- Nl e- cf ws&mddeﬁu@lghﬁré‘ptgbrérsaib%h&ebﬁ) NH2 (SEQ I D NO 4);

Ac- Cha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NHz (SEQ I D NO 6) ;

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-NHz (SEQ I D NG 6);

Ac- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NHz (SEQ | D NO ﬁ

Ac- hCha- c( Asp8Hi s-D-Hremaceutivad-anpediyjer) -agrprdigedo| daimo, 271 pseful for

Ac- D- Ch Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NHz (SEQ | D
Ac- hPheg@f((:C/(!%%ﬁ?I]-ﬁ food mﬁ@?%wégrﬁlégwb@awé@%m%&@%(@ym%’o 1% His-D-2-

AN o CURRRTBIRP ANy S I AP NG00 € e rapryticpl ik b ptable salt

Ac- N e- C’fé;é}(%lf'DAla H s- D- Phe- Arg Trp-Pen)-Nlz (SEQ I D NO 22);

D- Phe- c( i s- D- Phe- hArg- Trp-(3- Al a-D- Cys) - Thr-NFL (SEQ I D NO 23);
D- Phe-c(Cys- Hi s- D- Phe- Arg-Bi p-(3-Ala-D-Cys)-Thr-NHz (SEQ I D NO 25);
D Phe-c(Cys-Hi s-D- (Et) Tyr-hArg-Trp-(3-Al a-D- Cys)-Thr-NFL (SEQ I D NO 24);

D- Phe- c( Cys- Hgs- D-LhghdiiNadeddid (SoipasitirOaetortiig Mbizcl4ink Q7 ¥ 260
D Phe-c(Cys-His-D-(Et) Tyr-hArg-Bi p-(3-Ala-D- Cys)-Thr-NH2 (SEQ I D NG 26);

Ac- Nl e- cdedsgasirgMoadHnsalde-wheredt gaidrpripmindNslA (-BEQrg-B(QYe-D8AIa-His-D-
Ac-N e-c(Asp-D- Al a- Hi s- D Phe- Arg-Bal -Lys)-NFL (SEQ | D NO 28);

Ac- Nl e- Ri@y ArHTap Ler)-NID HEQ ALy NP1 Pan) a QHag8E@UtoaND Rogptable salt
Ac- Nl e- c(Cys-D- Abu- Hi s- D- Phe- Arg- Trp- Cys) - NFL (SEQ I D NGO 30);

Ac- N e- :D-Val - Hi s-D- Phe- Arg-Trp-Cys)-NHz (SEQ I D NG 30); -85

30. A pharmaceutical composition according to claim 18 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.

31. A pharmaceutical composition according to claim 18 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
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Ac-N e-c(Cys-D-Ile-Hi s-D Phe-Arg-Trp-Cys)-NHz (SEQ | D NG 30);
Ac-N e-c(Cys-D- Leu-H s-D Phe-Arg-Trp-Cys)-NHz (SEQ | D NO 30);
Ac-N e-c(Cys-D-Tl e-Hi s-D Phe- Arg-Trp-Cys)-NHL (SEQ | D NO 30);
Ac- Nl e-c(Cys-D- Cha-Hi s- D- Phe- Arg-Trp-Cys)-NHz (SEQ I D NO: 30);
Ac- Nl e-c(Pen-Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-Nlz (SEQ I D NG 31);
Ac- N e- c(Pen- H s- D Phe- Arg- Tr p- Gaba- Pen) - NHL (SEQ I D NGO 32);
Ac- Leu-c(Cys-Hi s- D Phe- Arg- Trp- Gaba-Cys)-Nlz (SEQ I D NO 33);
Ac- Cha- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-NHL (SEQ I D NO 33);
Ac- 11 e-c(Cys-Hi s-D Phe-Arg-Trp-Gaba- Cys)-NHL (SEQ I D NO 33);

Ac- Phe-c = Hi.s- B Phe - - - E g -
A val - CrOY Bty gNERQE tecdings Reval Mystpitol o ifggjaction and
Ac- 2- Nal gedrbisedHickubt R BoAOm eRraf@bar Q¥epid M#tréaiﬁ% RiGkS3) medical
Phe-c(Cys- Hi s- D Phe- Arg- Tr p- Gaba- Cys)-NHz (SEQ I D NG 34);

Ac- Nl e- c(énditidn PasulBnPlieorAt@athentGabiasdly $9 ahlldeedrS5Q Whehdh 881, disease
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - CH (%EQ | D NG 36);

Ac- Nl e- c¢yendition Rk selacigdrdmpthSraupyensisting of SiEgan BaNEpIan} rejection,
Ac-N e-c(Cys-D-Al a-Hi s-D-2-Nal -Arg-Trp-Cys)-Nlz (SEQ | D NO 16);

Ac- Nl e- ck and reperfusion fpjuryryorndiag- @yd ppiNaD co: oDy, Mad18pight
Ac- N e-c(Cys- D Al a- Hi s- D 2- Nal - Arg-Bal - Cys)-NFL (SEQ | D NO 20);

Ac- N e- cloBE pdig stop. meglical proseslurg osqloaded Nrpmy 5‘3@ BEPWIO, Spmpisting  of

AC- N 6 crtgRotietan, 5aRarion, fereh ipaoByE g maseed PR on and
e hpe SEXEIE o7 Bl o7 el R CUnOYaLaR i@ o R dpaition

Ac- Cha-c sHl S - 2 - - - % " 86
A e R i e S o S

phar mac eNémeathhica cheat, aRhRliSanic tIMRIROThypdvolntR BRI afaRswish@lal 0 cl aim
1, wherein: A "is Arg, DAr& hArg or D-hArg; or a pharnaceutically

accept abdBosddrt andecardiac ddthexiacormsetfid for ematingt palbakiy Hisewdeoei n A2 is
Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp or Qu; A3 is y, Ala, DAl a,
D-du, (Bedial c@aifionAvhemin dailedieehse obdonslitidrs js 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 secretion, FSH secretion, intrauterine
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A5 is D-Phe, D1-Nal, D-2-Nal, D-Trp, D-Bal or D-(Et)Tyr; A6 is Arg or
hArg; A7 is Trp, Bip, D Trp, 1-Nal or 2-Nal; A is A6c, Ala, a-Ala, Gba,
Apn or Ahx; A9 is Cys, D Cys, hCys, D-hCys, Pen, D-Pen or Lys; Al is Thr
or deleted; or a pharnmaceutically acceptable salt thereof. 11. A conpound
according to claim 10, wherein: R2 and R3 is, independently for each
occurrence, H, acyl, n-propanoyl or n- butanoyl; or a pharmaceutically
acceptabl e salt thereof. 12. A compound according to claim1l, wherein -87
A2 is Cys or Asp; A3 is DAla or deleted; A4 is H's; A5 is D Phe or
D-2-Nal; A6 is Arg; A7 is Trp; AB is Ala, Gaba or deleted; A9 is Cys, Pen

or Lys; i et .gd. : bGal |wvRSGEP S of . 13.
A corrpoufr%(iié1 ac%((g{r;lﬁiil'ngi to cflgli%m@%%, aﬁgr lelfeﬁg' R%‘lyand R%@l?éél %iéieogteéri:ggﬁt ly for
each occsytRéieant Alleddey body GerpebdtaréBisIoud | sebduteAbEAR AR, &/a8aklhr t her eof .
14. A cornpound according to claim13, wherein said conpound is:

Ac- D- Ar gtomeQytmraiit AlgodH fiov)- BieodArgiudasp- Byels; NeBuSEErefoNOpheyomone

Ac-D- Arg-c(Cys-D- Al a-Hi s- D Phe-Arg-Trp-Pen)-NI 2 (SEQ I D NG 51);

Ac- D- Ar gsestadion, kheti vatRive -lgaming pnddivhaPir) phisp peSEQHOD NASPRYotection

Ac- Arg- c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH2 (SEQ_ I D NG, 52) ; )

Ac- Ar g- CF% seryengrewihs op ysgal dpg mredulpERg -que nstabolismnbpng formation

Ac-D Arg-c ]1%? H s-D- Phe- Arg-Trp- Al a-Lys)-NH2 (SEQ I D NO 53);

Ac- Ar g-c@ésﬁs’ devolopRuent.o_ Trp- Al a- Lys) - NH2 (SEQ I D NG 53);  or

Ac- Arg-c(Cys-D-Ala-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2 (SEQ | D NG 49)

32. A pharmaceutical composition according to claim 18 useful for
inhibiting alcohol consumption, for reducing alcohol consumption, for treating

alcoholism, or for treating alcohol abuse.

33. A pharmaceutical composition according to claim 32 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.

34. A pharmaceutical composition according to claim 33 useful for
inhibiting alcohol consumption wherein said compound of said pharmaceutical
composition is a selective melanocortin 4 receptor agonist exhibiting a functicnal
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.

35. A pharmaceutical composition according to claim 34 useful for

inhibiting alcohol consumption wherein said compound of said pharmaceutical
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or pharmaceutically acceptable salts thereof. 88 15. A conpound according
to claim 14, wherein said conpound is:

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

Ac- Arg-c(Cys-D-Ala-His-D-2-Nal -Arg-Trp-Cys)-NH2 (SEQ I D NG 49) or a
pharmaceutically acceptable salt thereof. 16. A conpound according to claim
15, wherein said conpound is:

Ac-D- Arg-c(Cys-D- Al a-Hi s-D Phe-Arg-Trp-Pen)-NFL (SEQ ID NGO 51); or a
pharmaceutically acceptable salt thereof. 17. A conpound according to claim
15, wherein said conmpound is:

Ac- Arg-c 2 D z Hi i%e Nalsz stk e LB ; a

phar mac_eﬁ(ﬁ{@gﬁléhg%?e%%‘%gl%g%Fﬁﬁ%ﬁgﬁeo%@égﬁ%oﬁgm?éﬁﬁé:%m ggﬁ%psi tion
conpri si aA&ivaty Aedrafetked My an BEhf 8C1dave 1 AMBIH o sdleQPPD M MhedREARAT NY tO
any one of clainms 1 to 17, or a pharmaceutically acceptable salt thereof,

and a phaelaeedottircérégeptocipnabt the hamananelanhocbrtinedteceptor, ér whargimceut i cal
conposition according to claim 18, wherein said conpound is a selective
mel anoc osdid rompasepoforaid gpbaitsacemtical gimpositenis & atlegtivamelgnoabitin 4al t

t hereof. 20. A pharnaceutical conposition according to claim19, wherein

said coffisepivd agonist sxhikiting @ WaICHAB Gskvity -charactesizegy bagonEGe asrleast
phar maceut i cal | -89 acceptahl e salt .therepof with a functignal activity
P har act o8 mifre.se1acbs Fa thE dugran RIoTUSPE b e cDEEA e R UG hurm
mel anocortiﬁrg@4 rec%pt or éhan foh the hunman nel acgogort‘{l n-1 rece toi, t he
human nef&IROCSPTHH 3 ¢ERESt ¥ WRE™TR SN SPEHP IEI R b Y iRh%“P&‘E‘E%‘ia r. 21. A
phar maceyt.i i %1 i t i : j: tional
Dot vi ¢y BhPRHLER TP A Neldche BARKn £rebBic deinist dRhBithnd WpnlHBE" 0
ECso at é&ﬁﬁﬂér é?aé&lsﬁzé%g aeEeGtdt\Meadi 20015RI HHB RelRBHANRGYhE I Hirflar €CEPt O
than for thé human nel anbcortin-3 receptor or wherein the functional
act i vi t ymefarioRertir® réipesy thah-f4r fiRCRRingh MEaNb&irtinS fRaptae! & whegbiby an
ECso at least 90-fold nore selective for the human nelanocortin-4 receptor
t han f orsditéheoimpoiind ofedaid) pharmhadeudicalecomppasitiowis abaeetive miekanbuootin Hnal
activity of the nelanocortin-4 receptor agonist is characterized by an
ECso at tegeptor 2@onisbleghihitieg acfunction activity chamacterired be lanricomnat ileast
receptor _than for the_human nel anocortin-5 receptaor,

3000-fold more selective for the human melanocortin 4 receptor than for the

human melanocortin 5 receptor.

36.  The use of a therapeutically effective amount of a melanocortin 4
receptor agonist according to any one of claims 1 to 17, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament useful to inhibit
alcohol consumption, or to reduce alcohol consumption in a subject in need of
such treatment, or to treat alcoholism in a subject in need of such treatment,, or to

treat alcohol abuse, in a subject in need of such treatment.
37. A compound according to any one of claims 1 to 17, or a

pharmaceutically acceptable salt thereof, for eliciting an agonist or antagonist

effect from a melanocortin receptor in a subject in need thereof.
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or wherein the functional activity of the nelanocortin-4 receptor agoni st
is characterized by an ECso at |east 3000-fold nore selective for the
human nel anocortin-4 receptor than for the human nel anocortin-5 receptor.
22. A pharmaceutical conposition according to claim 18 useful for treating
an acute or chronic inflanmmtory di sease or nedical condition wherein said
di sease or condition is selected fromthe group consisting of general

i nfl anmation, inflammatory bowel disease, brain inflammtion, sepsis and
septic shock. 90 23. A pharmaceutical conposition according to claim 18
useful for treating a disease or nedical condition wth an autoi mune
conponent wherein said disease or condition is selected fromthe group
consisting of rheumatoid arthritis, gouty arthritis and nmultiple
sclerosis. 2438 A pRaidimsduitd Bedor@RiEPRs iR B7aetrin"éhil CotdpduRdl R aisef ul

for treating a netabolic disease or nedical condition acconpani ed by

wei ght gsdlectivehrelahocardind @egasagaistcondi tion is selected fromthe group
consisting of obesity, feeding disorders and Prader-WIIli Syndrone. 25. A
pharmaceutical conposition according to claim24, wherein obesity is
treated, or wherein a feeding disorder is treat ed. 26. A phar maceuti cal
conmposi ti on a%%ordtf\rf@ﬂﬂéplmdaﬁ?ﬁol@f!&s@f dlpim 338, whezeiBasaid gompanidnisake, or

AT e et o R
im?2

ver gt e g T e R e T R e T
e PR LG8 O A RAD SO SH485 o

Ac- DArgaﬁ@@ul;ﬁ.lﬁ,%m&@ggr@E tdr. P- Cys)-NH2  (SEQ I D NO 50),
Ac-D- Arg-c(Cys-D- Al a- H s-D-Phe-Arg-Trp-Pen)-NHz (SEQ ID NO 51),

Ac- Nl e-c(Cys-D- Al a- Hi s- D Phe- Arg Trp-Cys)-NI2 (SEQ ID NO7), D
Phe-c(Cys-H s-D- (Et) Tyr-Arg-Trp-(3-Ala-D-Cys)-Thr-NH2 (SEQ I D NG 24), Ac-
-91 N e- c( Cys4aD- Al A-cbirpdindhercdrding it claém) 39Nkehet SR@he BuiNbichia) aetivityAc- Ar g-
c(Cys-D-Ala-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2 (SEQ I D NO 49), or a
phar mac eoft theahelpnecutiptéatsceptonngoniseisehrackgized hyhan Fbceat least|17doldosi ti on
according to claim 27 useful for
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 ECs 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 ECss 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.

41. A compound according to claim 37 for treating an acute or chronic

inflammatory disease or medical condition by eliciting an agonist or antagonist
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decreasi ng food intake wherein said conpound is Ac-Arg-c(Cys-D-Al a-Hi s-D 2-
Nal - Arg-Trp-Cys)-NH2 (SEQ I D NO 49), or a pharmaceutically acceptable salt
t hereof. 29. A pharnaceutical conposition according to claim27 useful for
decreasing food intake wherein said conpound is Ac-D Arg-c(Cys-D-Al a-His-D
Phe- Arg- Trp-Pen)-NH2 (SEQ I D NO 51), or a pharnmaceutically acceptable salt
thereof. 30. A pharmaceutical conposition according to claim 18 useful for
treating a netabolic disease or nedical condition acconpani ed by wei ght

| oss wherein said disease or condition is selected fromthe group
consisting of anorexia, bulima, A DS wasting, cachexia, cancer cachexia
and wast | i | I r I | td ceordi ng
o ol o rethet fom BihstanS i a¥onsdn, hRLERF Bk aR: GHIRGL K AT o

wher ei n Gantdi 364 %oﬁﬁstélg% Egg&ﬁ&ﬁl ﬁﬁaﬁ%&ﬁé&qnﬁéﬂﬁ‘ﬂeﬁb% B&WEPdisesel Sting of

ski n cancer and cahcer Ia, or useful for treati a reproductive or
sexual m@ghpaﬁbggﬂgﬁ@&Q@pg@ﬁga@b tisshetkdi sease or condition is selected
fromthe group consisting of -92 endonetriosis, uterine bleeding, sexual
dysfunction, erectile dysfunction and decreased sexual response in

femal es, or useful for treating a disease or nedical condition resulting
from treat nerd2. or A xewipound aspording o dainié fer ineatirigia diseaseser medicabndi ti on
is selected fromthe group consisting of organ transplant rejection,

i scheni acoRglition paHT a8 PYHITHPURG compeRanhBY SRetingi ampgEstdon #itagynisand
weight | __loss due to a nedical progedure sel.ected from,.the, grou

consi st i b Iomha FRALRRPCAIHR TFCRRIGE IHETEIR SR ¢ ISR RicoRAgR isSelentidk nt

i mmobi ligzatien and_ di al ysis r useful for.treating.a..cardiovascul ar

di sease B0nibt: EREPSRRITREOf WeuPEIR 2ttt R BTt PHEPE Sl ect ed
fromthegroup consisting of henorrhagic shock, cardiogenic shock,

hypovol em ¢ shock, cardiovascul ar disorders and cardi ac cachexia, or

useful for treating a pul nonary disease or nedical condition wherein said
di sease or condition is selected fromthe group consisting of acute

respiratory dizstr s sosypddhdRcofdihgem aajn f376p sieating ArefaboliO lskhasect | ve
pul monary di sease and asthma, or useful for treating a disease or nedical
condi ti cor miedical rroaditibrdiaseasparded donavdiglingaisn belediciteg tnoagdnlist gr oup
consi sting of enhanced i mune tol erance and allergies, or useful for
t r eat i ncardagatustratfest figntamalanecgsien seceptal whlerein sdid: disensatorcenditioni d
di sease or condition.is o . . .

: is selected from the group consisting of obesity, feeding disorders and Prader-

Willi Syndrome.

44. A compound according to claim 43, wherein obesity is treated, or

wherein a feeding disorder is treated
45. A compound according to claim 37 for decreasing food intake, or
for decreasing body weight, or for decreasing food intake and decreasing body

weight by eliciting an agonist or antagonist effect from a melanocortin receptor.

46. A compound according to claim 45, wherein said compound is Ac-

Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz (SEQ ID NO:32), Ac-D-Arg-c¢(Cys-
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selected fromthe group consisting of psoriasis, skin pignmentation

depl etion, acne and keloid formation, or useful for treating a behavioral
or central nervous system or neuronal disease or mnedical condition wherein
sai d disease or condition is selected fromthe group consisting of

anxi ety, depression, nenory dysfunction and neuropathic pain, or useful

for treating a renal disease or nedical condition wherein said disease or
condition is selected fromthe group consisting of renal cachexia and
natriuresis, or useful for nodul ating ovarian weight, placental

devel opnment, prolactin secretion, FSH secretion, intrauterine -93 fetal

gr ow h, i -ARerRat R OX{ I L OE

synt hesi ?aé%déﬂrlge—l easee, g(;lgg ?%?rper aﬁ§F§¥%| gJocgsg}r?elgg?riérgJﬁe rtgrg{be,

vascul ar Hi§-DABhe-Argi Trpb@O N SEQIIIP DGl }) GOSN 1é-((BsSD- ARIME- DLt | on,
pheronone secretion, notivation, | earning and behavi or, pain perception,
neur opr oAegTirprCysuNHN (SRR 110 N7, D-Stheus €y sHH ib-Gr-(BtyDyr- At g-TgpdfoAéa-D-

nmet abol i sm bone formation and bone devel opnent. 32. A pharnmaceuti cal
conposi t Cys)-Heedifti (BEQ@ ol 1NMOR4),8 Agstent(CyeD-AladibiR-Phg-Auge bippPen)-
consunption, for reduci ng al cohol consunption, for treating _alcqholism or

for treabithg(HHQokdI NGRE eor F3-ArgsarsidodliriisaP-Zbiabdyt erCrod¥Hedi ng to
claim 32 [ inhibiting al cohol cansunption, for reducing al cohol
consunpt {S@ﬁffﬁ%\f)g%gﬁa@ar%ae%m ¥rﬁcc‘°cPrt‘%? lsgﬁlﬂlé%{fe%g al cohol abuse,
wherein said conpound of said pharnmaceutical conposition is a selective
nmel anocortin 4 receptor agonist. 34. A pharmaceutical conposition according

to cl ai m 33 ugef ul ol Ginodul RichidifleAbCRRA 46 NRHIRL AR HhBLEY 1S Al

conpound of sai'd pharneceuti ca nposition I's a selecti nmel anocortin 4

receptorp Q(@)%LDBABLHELD@W-W@%EFO?%-NHQt I(QELY ®bar Rieh.g9) 2&f by an ECS0

at |least 15- fold nore selective human nel anocortin 4 receptor

t han f orphéiendvetrticalEAREpRbId dalk thefe@gept or, the human nel anocortin 3
receptor and the human nel anocortin 5 receptor. 35. A pharnmaceuti cal

conposition according to claim 34 useful for inhibiting alcohol
consunption wherein said conpound of said pharmaceutical -94 conposition
is a sel ecti V8. melAretyraund arcorbingtto claimol, sthesginidaid compaundrig Bicon
activity_characterized by an EC50 at |east 17-fold nore_selective for the
human  nErateoesyei-Adaridisddde- Argahrr-Sen-Neln uehi mdPanbPik n &8 racept or,
or wherein said 'Cﬁfgpé)c%ggta%{e ss.':\?titgepe%?.r maceuti cal conposition is a selective

mel anocoPfgtaeutic

49. A compound according to claim 37 for treating a metabolic disease
or medical condition accompanied by weight loss by eliciting an agonist or
antagonist effect from a melanocortin receptor, wherein said disease or condition
is selected from the group consisting of anorexia, bulimia, AIDS wasting,

cachexia, cancer cachexia and wasting in frail elderly.

50. A compound according to claim 37 for treating a neoplastic disease
or medical condition by eliciting an agonist or antagonist effect from a
melanocortin receptor, wherein said disease or condition is selected from the

group consisting of skin cancer and cancer cachexia, or for treating a
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receptor agonist exhibiting a function activity characterized by an EC50 at
| east 90-fold nore selective for the human nel anocortin 4 receptor than
for the human nel anocortin 3 receptor, or wherein said conpound of said
pharmaceutical conposition is a selective nelanocortin 4 receptor agoni st
exhibiting a function activity characterized by an EC50 at |east 200-fold
nore selective for the human nelanocortin 4 receptor than for the human
mel anocortin 5 receptor, or wherein said conpound of said pharmaceutica
conposition is a selective nelanocortin 4 receptor agonist exhibiting a
function activity characterized by an EC50 at | east 3000-fold nore

| ecti 3 [ 134, 1 . t.ha
el anocorhrauutie B BRATTEREEOE ity W ERGhe APRecrite SLARABIRE | un
of a nel afe@Fdrh A Melah8ESBh BRSO &heﬁﬁ?@éigidi&afs@oﬁ?éhcﬂﬂﬁn% sédé@éds 1 to

17, or a pharmaceutically accéptable salt thereof, for the manufacture of
a nmedi cafrent thesgrbup consisting bf énd@heteivsls, canbiehiédding, sekudiadysganeibnal cohol
consunption in a subject in need of such treatnent, or to treat al coholism
i n a subgrectile dysferdiof and dectensat sental response in ferealkes abic fordiresdingsz, in a
subj ect in need of such treatnent, 37. A conpound according to any one of

cl ai ms 1disgasemr medigal qonditiernmgtlting fromateentpiea peinsuititornarganisnt by
eliciting.an agoni st or antagonjst __ effect frolm a nel anocortin_receptor in
a subj ectlFHNE SBFAFHEFRH antaggnisg effact Aot e %%%Pﬁﬁc‘%ﬁobl‘ﬂhﬁﬁeﬂ,
wher ei n sai.d ,conpound is..

I ﬁ sel eclti vg gel ag@corti n 4 rece torf ;aogoni st. 39.
A f:orrpou?fad. 2dB60% 1y fE ar n1>38S e%ﬁ r 6P saf dBEBHp STRT®TSE a SEPALL | ved
: . , . .1 Vi rize
by an_ colrahdhidnt AT isPRARlMnd ke fis At Q7 Hauchn bl BRI AGKET | 2€0

recept Orinljxiﬁxﬁf?‘%nho{}vei OrlBHsmél'&e”t%' ANAEQich ngréceHﬁP@B{el@Et’edt ﬁ@mhﬁ'i@@ro%}) A

nmel anocor 3 rece and t he human | anocortin 5 receptor.” 4
conpoundcci®ingl g iche@lotethSy, rMRtShN thé@plunehipgiatly a6t | pdrinaneat the
mel anocortin 4 receptor agonist is characterized by an ECso at | east

17-fol d immobilizatientandediabysid, loe for preating laareedimvhsduldr disesdet @r miedival f or t he
human nel anocortin 3 receptor, or wherein the functional activity of the
mel anocoeariditian e cadisitorg agoagenist orchatagonist i effedt fyomn a E@&baraicottanst
90-fold nore sel ective for the human nelanocortin 4 receptor than for the
human nefesapRios: wharen paidadisense opcondiionds selegiedsftomtithe gaPuR €ORIISHRE of t he
mel anocortin 4 receptor agonist i.s terized b o at | east

200- f ol d°iBEmorE) pk}%ck?cﬁar Wge%n%}%rc]:ﬂ,r %?fpovolenuc s%oc?l?, (I:Ear iovascular

disorders and cardiac cachexia, or for treating a pulmonary disease or medical

condition by eliciting an agonist or antagonist effect from a melanocortin
receptor, 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 for treating a disease or medical condition by
eliciting an agonist or antagonist effect from a melanocortin receptor, wherein
said disease or condition is selected from the group consisting of enhanced
immune tolerance and allergies, or for treating a dermatological disease or
medical condition by eliciting an agonist or antagonist effect from a melanocortin
receptor , wherein said disease or condition is selected from the group consisting

of psoriasis, skin pigmentation depletion, acne and keloid formation, or for
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mel anocortin 4 receptor than for the human nel anocortin 5 receptor, or
wherein the functional activity of the nelanocortin 4 receptor agonist is
characterized by an ECso at | east 3000-fold nore selective for the human
mel anocortin 4 receptor than for the human nel anocortin 5 receptor. 41. A
conpound according to claim37 for treating an acute or chronic

i nfl ammatory di sease or nedical condition by eliciting an agoni st or
antagoni st 96 effect froma nelanocortin receptor, wherein said disease or
condition is selected fromthe group consisting of general inflammtion,

i nfl ammat ory bowel disease, brain inflammtion, sepsis and septic shock.
42. A CORRARE A6ARN A0 Corftkall Mrddul fstbhCd! hiltkoRaflREARLOPmdTRY Cal
condition wth an autol nmune conponent by eliciting an agoni st or

ant agoni &éndifibheby &M@ drelapdaker i Antoalk OfffecthRof] A aRdishsbiosgase or
condition is selected fromthe group consisting of rheumatoid arthritis,
gouty ar tdeeptdrswherkimshid giseasesr| end#tion is4dlectedciyomotihecgracp @pdsisgng o cl ai m
37 for treating a netabolic disease or nedical condition acconpani ed by
wei ght gef anigtyetlepiessiag, mamagp diysfunstion and agonepathisffantorffppireating

mel anocortin receptor, wherein said _disease or condition is selected from
t he group reHsqisedsspronedisakrenditipn dy; eliring gnRGosish AT atagranst effadt

Synd 44. A d di I Lm 43, wherein. obesity is t t ed,
of  wher BPR' & RIBRSNOGORTEGRI WISt §15785C O COIBOR P HEFIRG 1 o ol ai m
37 f d ' f [ , | ' L ght . f

decr oasi 6 00 ProaRae ol b spieeid G RAGHERE ok BB Hod Tl el agon st
or ant ag&%irog‘i&,wﬁfafc%ﬁal fdreg?ogrrf@t,aﬁa ?éﬁﬂAgng&?&BtﬁH s&6retionC HIPARHBER&CCOr di ng

to claim ereln sai onpou

NI e- c( Oyfetdli SorBwRhe- Pirdnrifion, CaRrRameebs ( SEQdE Neb132de, ARtdRteMbfie C( OY's-
-97 DAl a-H s-D Phe-Arg-Trp-Cys)-NH2 (SEQ | D NO 50), Ac-bArg-c(Cys-DAl a-
Hi s- D- Ph €519 lapdPedigastiHBod pREMIPra¥irS 1ploodcpisbairs ( Ryt Raf, arabiglab- Phe-
Arg-Trp-Cys)-Nl-h (SEQ ID NGO 7),

D- Phe- c(Ops; HirsinDb{deid How Ablpott mladsal kevels, GebiimTiseerin ( SEErdHonNO. 24) ,

Ac- N e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Tr p- Pen) - NFL (SEQ I D NO: 22) or

Ac- Ar g- cfeCyatian, Ahetivitiorp leamiing And- lehaveys paigrperception,| mewopzoection a
pharmaceutjcally acceptabl e. salt thereof. 47. A cfonpfound according to claim
46, Mer@$ngﬁe£r9Wﬁbg’U cjtingpgn agonist or antagonist eftect from a melanocortin

receptor, or for modulating bone metabolism, bone formation and bone

development by eliciting an agonist or antagonist effect from a melanocortin

receptor.

51. A compound according to claim 37 for inhibiting alcohol
consumption, reducing alcohol consumption, treating alcoholism, or treating
alcohol abuse by eliciting an agonist or antagonist effect from a melanocortin

receptor .

52. A compound according to claim 51, wherein said compound is a

selective melanocortin 4 receptor agonist.
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Arg-c(Cys-D-Ala-Hi s-D-2-Nal - Arg-Trp-Cys)-NH2 (SEQ I D NG 49), or a

phar maceutical l'y acceptable salt thereof. 48. A conpound according to claim
46, wherein said conpound is Ac-

D- Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Trp-Pen) -NH2 (SEQ I D NO 51), or a
pharmaceutically acceptable salt thereof. 49. A conpound according to claim
37 for treating a netabolic disease or nedical condition acconpani ed by
wei ght loss by eliciting an agoni st or antagonist effect froma

mel anocortin receptor, wherein said disease or condition is selected from
t he group consisting of anorexia, bulima, A DS wasting, cachexia, cancer
cachexi a and sti | i Gomasng; | 0, cl ai m 37
for treating %g'ineo%%%ﬁ%&g:} é%ca‘@%l’lsréeiﬁlréoér6 Cnlgg?c%r congilﬁt %6%6%31{%}% %Si %g an
agoni st ﬂeﬁ%%ﬁﬂﬁh@éqﬁf@f&eﬂ&r&?@nisﬁﬂhﬁ‘ﬂ@@@ﬁéﬂdﬁal gepAhPEharsheriged said

di sease or condition is selected Tromthe group consist’ing of skin cancer
and cancley an&hext leastdls- fold mossddagiva for 8 mepanddbho@rin 4sexeistbr medi cal
condition by eliciting an agoni st or antagonist effect froma nelanocortin
r ecept orthantfer inhsaiad ndelkeeasmtior] cwagiari Gre hismar npelarctorfin Gmetdmtogr oup
consi sting of endonetriosis, uterine bleeding, sexual dysfunction,

erect i | eandl, Bralnenpn melaRioesdn 6geeaptelexual response in females, or for
treating a disease or nedical condition resulting fromtreatnent or insult
to an organismby eliciting an agoni st or antagonist effect froma

mel anocortin ceptor, wherein ai d djsease gr condition.is,selected from
The group cordh st | AGeBPngaAteord dp e P paierr Drine FeBritR: 36

reper f USUQRol UYoUYL BG R AoRA RAlnaERIdd by BAUG: EL OB PSS due

to a medical "procedure romthe group consisting of chenotherapy,

radi at i o ldIGkRRNve {BFRARRYmAnL REIHRIGAIn 4 %E%Piérj #Rd o8 aRd HliRAySi s, or

for treating a cardi ovascul ar di sease or nedi ca condition by eliciting an

agoni st @elaabbe@ séceptdre 6t wHeddthahsBhAARERI hitivity 6E &R @Elanvb&itRi /1 sai d
di sease or condition is selected fromthe group consisting of henorrhagic

shock, caeehtogegomissizatiradgrmdobean ECshatdkast @aHdldbrree stlactivedios ehieler s and

cardi ac cachexia, or for treating a pul nonary di sease or nedical condition
by el i cihumgnanelagosirein orecaptoagban $or dfef kemahmelanoemetiarboexeptar, or ecept or,
wherein said disease or condition is selected fromthe group caonsisting of

acut e r eWperein oy dyactional aglivityomé, theu madarecpriin b okaceptog hagnnist is

ot e e BELPIAY 05555 R0 SN S St P 80 o

el anocorrntea?lo{:g&]%pi %c.’ep%}e;ci'lgril or the human melanocortin 5 receptor, or wherein
the functional activity of the melanocortin 4 receptor agonist is characterized by
an ECso at least 3000-fold more selective for the human melanocortin 4 receptor

than for the human melanocortin 5 receptor.

55.  The use of a therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist according to any one of claims 1-17, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
useful to treat a disease or condition selected from the group consisting of
general inflammation, inflammatory bowel disease, brain inflammation, sepsis,

septic shock, rheumatoid arthritis, gouty arthritis, multiple sclerosis, a metabolic
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said disease or condition is selected fromthe group consisting of enhanced
i mmune tolerance and allergies, or for treating a dermatol ogi cal disease or
medi cal condition by eliciting an agoni st or antagonist effect froma

mel anocortin receptor, wherein said disease or condition is selected from
the group consisting of psoriasis, skin pignentation depletion, acne and
kel oid formation, or for -99 treating a behavioral or central nervous
system or neuronal disease or nedical condition by eliciting an agonist or
ant agoni st effect froma nel anocortin receptor, wherein said disease or
condition is selected fromthe group consisting of anxiety, depression,
menory dys; CLi onat hi | d i r . fi sease
or medi c(g‘lg%:%ng% ?#%%E y&gﬁﬁ?lgeﬁi %!gcsa agodni%é’t %glglgg%{é%setsﬂ%’f ?éeé?'ltm from a
mel anocogisbfidrs C PRIdeT-Wihes@idios, h ShaaBSIEc Wiscadd dirt hfuididad @Rlddeded from
t he group consisting of renal cachexia and natriuresis, or for nodul ati ng
ovari an aseir@ahiedbpcssipht lsvalcpdenbulipia| A9 wastingetdchaxiaFGinceecr et i on,
intrauterine fetal growth, parturition, spermatogenesis, thyroxin rel ease,
al dost er ciwhexigy walkgsg n drail elleglys skinboahcet, earplomagtuiosis, blcsow bleedisigr e, heart
rate, vascular tone, brain blood f]ow blood glucose |evels, sebum

secr et i otexuphdysfipaidon, sereetdle] dysfumaiiony serwsased sepual AgspongedBHaEMadSs; pain
per cepti on, neuroProtection_ nd,nerye growmh by eliciting an agpn'st or
ant agoni Vgapfrasplant gejeetions ischemiip and, reRetusiATLIYuL, Wosndiggand bone

met abol i sm, bone for.nmatjon and, bone .devel o nt eligciti an_agoni st or
ant agoni e EY: Welg k)sﬁéf%nBOCSrWﬂlcargﬁ%‘%ﬁglF Sl%)%.cteﬂ %8%@%‘?1?% tor di ng
to cl ai . for i phipiti ohgk....con {,0 j :&gﬂﬁl
consurrp_?%‘%‘és%?l eadtii i ﬁg%lglf)g%ﬁgéﬁs %9&898& ?a‘%gﬁg nbaefx{g}%ﬁgﬁ} 2‘%@% y gﬁ citing
an agoni sitmBhilBAkas O Narkd ?Jlifaféﬁfs, f r%&rﬂsg}enow&l N cab@BERhie! - sk, A
conpound according to claim531, wherein said conpound is"a selective

mel anoc okypdvalemRGPOLRS caddiovhsdular difSrdess, ArgRERatidinaeakedesritone! ai m 51,
wherein said conmpound is a selective nelanocortin 4 receptor agonist with
a funct i disbssasyridiome, phdmanber fibadis, kiiraric E6souetivé pakhoddry distabeyor e

sel ective for the human nel anocortin 4 receptor than for the human

mel anocoasthma] enbeegrdorimminze Holesanage lallergies, t psordsise calqpn opigmendatidre human
mel anocortin 5 receptor. 54. A conpound according to claim53, wherein the
f unct i ondépleiden,vaene, keloid formation, anxiety, depression, memory dysfunction,

neuropathic pain, renal cachexia and natriuresis.

56.  The use of a therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist according to any one of claims 1-17, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
useful to modulate 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, nerve growth, bone metabolism, bone formation and bone

development.
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of the melanocortin 4 receptor agonist is characterized by an ECso at |east
17-fold nore selective for the human nel anocortin 4 receptor than for the
human nel anocortin 3 receptor, or wherein the functional activity of the
mel anocortin 4 receptor agonist is characterized by an ECso at | east
90-fold nore selective for the human nel anocortin 4 receptor than for the
human nel anocortin 3 receptor, or wherein the functional activity of the
mel anocortin 4 receptor agonist is characterized by an ECso at | east
200-fold nore selective for the human nel anocortin 4 receptor than for the
human mel anocortin 5 receptor, or wherein the functional activity of the
nmel anocortin 4 receptor agonist is characterized by an ECso at |east
3000-fold nore selective for the human nel anocortin 4 receptor than for
the human el gnocoptdompouRE&RbAing38 forkig@aype of a therapeutically
effective anmount of a nelanocortln 4 receptor agoni st or antagoni st
according to any one of clains a pharnaceutlcally acceptabl e salt
thereof, for the nERBIaRTEE %3TA Ame“cfr% aftedt)-Nd&ef ul to treat a disease or
condi tion selected from the group consisting of general inflanmmation,

i nf | ammatgeyeiowel di sease, brain inflammtion, sepsis, septic shock,
rheumatoid arthritis, gouty arthritis, multiple sclerosis, a metabolic -

101 di sease zd n@ i cal d| tion acconpani ed by weight gain, obesity,
feedi ng di sof'd&r @Tr‘%?é%tre W 1li Syndrone, a netabolic disease or nedical
condition ac 9 nled wei ght | oss, anorexia, bulima, Al DS wasting,
cachexia, can 'a wasting in frail elderly, skin cancer,

endomnet ri osi S 3rst &eDb edl ng, sexual dysfunction, erectile dysfunction,
decreased sexual” response in females, organ transplant rejection, ischena
and reperfusi gn;d fmj ury, woundi ng and spinal cord injury, weight |oss due
to a medical procedure selected fromthe group consisting of chenotherapy,
radi ation thepapyp-Hieaporary or pernmanent inmmobilization and dialysis,
henorr hagi ¢ shock, cardi ogenic shock, hypovol em ¢ shock, cardiovascul ar

di sorders, caAéiss&rgachexi a, acute respiratory distress syndrone,

pul monary fibrosis, chronic obstructive pul nonary di sease, asthng,
enhanced i muAgistTipe2d¥aer Balll er gi es, psoriasis, skin pignentation

depl etion, acne, keloid formation, anxiety, depr ession, nenory dysfunction,

neur opat hi ¢ pé?ﬁ;Glyeﬁéﬂ R-AdpdkAda, SrabarstAPRir esi s. 56. The use of a

t her apeuti cal | y fect]b\,/e anmount of a nelanocortin 4 receptor agonist or
ant agoni st acColdir¥iPileySny one of cl al m; 1- 17 or a pharnmaceutically

acceptabl e s atlez;[c to@ﬂz%%fd’ R3f1(s) En&epenga ntly Sde L{r & £ from enggdu%acr(r)%gltstmg of H
or (Ci-Cs)acyl;
provided that
(I).  when R?is (Ci-Cs)acyl, then R%is H; and
(Il).. " when A?is Cys, then A’is Cys,

or a pharmaceutically acceptable salt thereof.

58. A compound according to claim 57, wherein said compound is:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NH: (SEQ ID NO:54);
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NH: (SEQ ID NO:54);
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-p-Ala-Cys)-NH: (SEQ ID NO:54);
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useful to nodul ate ovarian weight, placental devel opnment, prolactin
secretion, FSH secretion, intrauterine fetal growh, parturition,

sper mat ogenesi s, thyroxin release, aldosterone synthesis and rel ease, body
tenperature, blood pressure, heart rate, vascular tone, brain blood flow,
bl ood gl ucose | evel s, sebum secretion, pheronone secretion, notivation,

| ear ni ng and behavi or, pain perception, neuroprotection, nerve grow h,
bone netabolism bone formati on and bone devel opnent. -102 57. A conpound

according to formula Il: (R2R3)-A -c(A2- A3- A4- A5- A6- A7- A8- A9) - NH2
wherein: A" is Me or deleted; A2 is Cys or Asp; A3 is Qu or DAla; A
is Hs; AN @>.A1@{%>1%AZT' Nk BECRR Nyl s Gy, Ala,
D-Aa R 1% Eg or aA\ 1'5 g I?SGIBQCJ%) eac ® R2Nand )RS is

Independp@rmé- € g-azi-gqla HlélﬂD-Ph@-Aﬁ’f -APASCy)NHE. HEGIDNO C6) acyl ;
provided that c?l . when R2 is (Cl-C6 acgl )ﬁ)\en RgEls H, aﬁ? (rry. when A2

is Cys, Aea(CyPGhs-Hiygd)-Phe-ArgoTig-ieClys)- Na{zl(ﬁE@d&N@M)e salt thereof. 58.
A conpound according to claim57, wherein said compound is:

Ac- N e- ceqacw@wms@@hmw@lﬂf@a@mwﬂé (SRIRTD SEQ5ED NO. 54) ;
Ac- N e-c(Cys-D Al a- Hi s- D- Phe- Ar Tr D- Al a- s-NIZ SE | D NO 54);
Ac- Nle- ¢ 5 R-4Ala-is-B-Phe-Asg Cysithy. | D NO 54); -103

AN o chSRC i B B-Bhe: s%—%ﬁﬁﬁy@%@zm%@% o)

ro- o O e Crprbal R Tt Ra AR ey I e PR Py
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-Gaba-Cys)-NH: (SEQ ID NO:57); or
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NH: (SEQ ID NO:58) or

a pharmaceutically acceptable salt thereof.

59. A pharmaceutical composition comprising a therapeutically
effective amount of a compound according to any one of claims 57 or 58, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier or diluent.

60. A pharmaceutical composition according to claim 59, wherein said
compound is a selective melanccortin 4 receptor agonist, or a pharmaceutically

acceptable salt thereof.

61. A pharmaceutical composition according to claim 60, wherein said
compound 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
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Ac-c(Cys-D- Al a- Hi s-D-Phe- Arg- Trp- Al a- Cys)-NH2 (SEQ I D NO 56) ;

Ac-c(Cys-D- Al a- Hi s- D- Phe- Arg-2- Nal - Al a- Cys) -NH2 (SEQ I D NG 56);

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp- Al a-Cys) - NFL (SEQ I D NG 57) ;

Ac-N e-c(Cys-D- Al a-Hi s-D-Phe-Arg-Trp-fi-Al a-Cys)-NH2 (SEQ I D NO 57);

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-NFL (SEQ I D NO 57); or

Ac- N e-c(Asp-D- Al a- H s- D Phe- Arg-Bal - Al a-Lys)-NH2 (SEQ I D NO 58) or a
pharmaceutically acceptable salt thereof. 59. A pharmaceutical conposition
conprising a therapeutically effective anount of a conpound according to
any one of clainms 57 or 58, or a pharmaceutically acceptable salt thereof,
and a Phﬁhﬁ%ﬁﬁiélﬁﬂidomﬁqc?é&ﬁfﬂre thé Mnh n?élaxgbédfﬁﬁta 18Qptér BAG'¢raceut | cal
conposi tion according to claim59, wherein sal compound”is a selective
mel anocohinhrdmeREOPsPIN RERBb®E, Or a pharmaceutically acceptable salt
thereof. 61. A pharnmaceutical conposition according to claim®60, wherein
said conpound is a selective nelanocortin 4 receptor agonist, or a
pharmaceutically acceptable salt thereof, with a functional activity
characteri zedtdy afh pigamareutied omp@itigrohctonding wetleizn ible whereinhitbhe hunan
mel anocortin, 4 receptor than for the -104 human nel anocortin 1 receptor,
t he humafrgsionabeefiinoBthecmglaneroriing rereptor agonistas shatasterizedsby agept or .
62. A pharjmceuti.c ositjon according to claim®6l, erein the

Panct i onbou oty -ofC PR seleafs 65t e el ane BROcesbi 4 feceptatihPact er i zed
by an E t /-fold re selective for, the human nelan rtin 4
recept or rha% h4n§$§ heimh%ﬁﬁ?fl gng‘é (5;816 i vﬁl\{%re}rbgtéepﬂwgoggl W (#Ct?‘ e
function YA W P/ ' '

char act o PRl X BeopkSE o LR BRI AR HER AR SD M more
el anocogdibdtive MBECHMOhiMan hMladf@ N MaN refBpheN 0GRh! IBr StHLGRRhSA . OF
wherein the functional activity of the nelanocCortin 4 receptor agonist is
char act eniel#thcoytira8 rééepron ior Metastinbie-fiatiioriab aetisiey of the/meldiocoithes hunan
mel anocortin 4 receptor than for the human nel anocortin 5 receptor, or
wher ei n tdvepfarragonoatas chetackerizgd dfy am&EQe bblaasn2@0-fold meregmledtivedoni st i s
characterized by an ECso at | east 3000-fold nore selective for the human
mel anocothd human geelpnegortin dnreteptor Hearhfordhe hsimamomelanacogin Beegepbor, 63. A
pharmaceutical conposition according to claim®60 useful for treating an

acut e or OBHYRsiein the fuRehanal \acHVEE 9l the melanecortia oh dresriar WgeRist is

characterized by an ECso at least 3000-fold more selective for the human

melanocortin 4 receptor than for the human melanocortin 5 receptor.

63. A pharmaceutical composition according to claim 60 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.

64, A pharmaceutical composition according to claim 60 useful for

treating a disease or medical condition with an autoimmune component wherein
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sai d di sease or condition is selected fromthe group consisting of general
i nfl ammation, inflammtory bowel disease, brain inflammation, sepsis and
septic shock. 64. A pharnaceutical conposition according to claim®60
useful for treating a disease or nedical condition with an autoi mune
conponent wherein - 105 said disease or condition is selected fromthe
group consisting of rheumatoid arthritis, gouty arthritis and nmultiple
sclerosis. 65. A pharnmaceutical conposition according to claim 60 useful
for treating a nmetabolic disease or nedical condition acconpani ed by

wei ght gain wherein said disease or condition is selected fromthe group
consi st i 84 AiseRBE! Lohdifi6i § BBleloANHAY trABAbY BciRRaillE bf iindaRme. 66 A
pharmaceut 1 cal conposition according to clarm 65, wherein obesity is
treated,aﬂhﬁﬂ@gﬁﬂ%ﬁaﬁhﬁﬁgdhﬁgndhgﬂéﬂg@mﬁg,treated. 67. A pharmaceutica
conposition according to claim59 useful for decreasing food intake, or
useful for decreasing body weight, or useful for decreasing food intake
and decreasi ng body wei ght. 68. A pharnmaceutical conposition according to
clai m 59 useféf. foA phameadentcal emnpositipn aficewting tor claisi Ghlusefwhdor i on
acconpani ed_by weight |oss wherein said disease or condition_is selected
f r om t hetrgatiigp adpabelir gisegse op Fordigalcongifionpecompanieddyt Veight gaéhexi a,
cancer cachexi a and MﬁStinﬁ§bn frail IderI%/r.o 69, A pharmaceutica

conposi t WORTER i Hgeass e sPRistny Leptiected fropt &b igtguR FllSH B di sease
or nmedical condi t.i on.wherein i.d, di [ ondition is selected from

t he grou?a)be@thS egfl%dlg?r 34 ﬁmigﬁ%dee:}'@ﬁg%eé’gﬁ% IPS‘ cachexia, or useful for
treating a reproductive or sexual nedical condition -106 wherein said

di sease or condition is selected fromthe group consisting of

endomet ri 0si sge Ut €Al Pﬁaﬁﬁ&%ﬂhﬂﬂg céﬁﬁ@ﬁ'ﬁoﬂyaéd&!&ﬁigo'fb @4ife 145, avAnRinct i on
and decreased sexual response in females, or useful for treating a disease

or nedi cebesitgas thebiedNor #hetdin Bdeddingdidoedérenieatdd.i nsult to an organi sm
wherein said disease or condition 1s selected fromthe group consisting of
organ transplant rejection, ischema and reperfusion injury, wounding and
spinal cord injury, and weight |oss due to a nedical procedure selected
from the grouyy.condiBhammpcgtitical heamporitienaccersdngttpodlainh % pyeful dapor ary or
per manent i mmbilization and . .

decreasing food intake, or useful for decreasing body weight, or useful for

decreasing food intake and decreasing body weight.

68. A pharmaceutical composition according to claim 59 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.

69. A pharmaceutical composition according to claim 59 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
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di alysis, 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, cardiogenic shock, hypovol em ¢ shock,
cardi ovascul ar disorders 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
syndronme, pul nonary fibrosis, chronic obstructive pul nonary di sease and
asthma, or useful for treating a disease or nedical condition wherein said
di sease or condition is selected fromthe group consisting of enhanced

| mmune t&h@fe%@%i?ﬂﬁs@égkeéﬂicsﬁmﬁitﬁh iésgél!ésteﬁpfroh{ fRE iﬁﬁuﬁdcﬂﬁiéﬁtg%f’gi cal

di sease or nedical condition erein sald disease or-cohdition i's selected
from t heergophdtrionids utédind bideddsOr sshb dyshirttibhg eesttitd idgefigrbbatdad, acne
and keloid formation, or useful for treating a behavioral or central
nervous daysisedsexuseespnele idifemaks, or usefdl foal trexing) 4 dizeassher miedicabi d

di sease or condition is selected fromthe group consisting of anxiety,

depr essi emdithempesylting &foom beatmnerdrid inswlt dpam brgamstinrwhereinusaad ischer
treating a renal disease _or nedical condition wherein said disease or

condi ti o fandiderds sejested Fram dhe 2soup coBsiSRg Of greAn HansplaphrgiRsior, and
natriuresis, or useful for pmpdul ati ng..ovarian. -107 wei ght, placeptal

devel oprisfhemia,aich enesfusicn BYYEn WRatiE Gt sRinal Ferc ity pRd Weight

oy ove . BRL L4 U, FRFEITELRISAERL sl onbi 'FLoBi o ALHSSHTEPE
vascul archeh%lﬁéra?ﬁra'rrlﬁi%{-}ﬂ%&ag# t@lﬁ@%{ﬁ?ﬁ%ﬁ%ﬁﬁ%ﬁmﬂ%@oﬁ%ﬁ lon,

pheromone secretron, notivafi avior, paln perception,

neur opr ligRkisOTbr G4l €61V Ere@iANMA cafiowelildl di@éas@‘;(guh%fdiim doRdfion

nmet abol i sm™ bone formati on and bone devel opnent. . phar maceuti cal
conposi twhereaic Galdlidigedse ¢ abmditidnuiebelbctbdr frombhdidrbng @reiial of

consunption, for reducing al cohol consunption, for treating alcoholism or
for trediangrrhhgiohshodhusadiogbnicA shloek miypoetbleatic celngdsi ¢drdiovasadadi ng to
claim70 useful for inhibiting alcohol consunption wherein said conpound
of sai d ¢ikendent endi eudiaccwsherdat pousefyl 4ox steating e prlhenaryodiseasedor ecept or
agoni st, or, usefu], for reduci r_lg .al cohol cansunption mhgggei n said conpound
of sai d PRGICAEAIITien Whezsinsrid idisgpse OF Londition Is\selepiad Hopy e BT ecept or
agoni st, or. ﬁ_}s.‘efcgl for treatipygd.sgl cohol i,.sm wherei n said conpaund, of said
phar mac &M PEENE Ynf £ (PRRITQtry; distiess SyndEehe BITIII(%%W HOPIEc ENBHC agoni st ,
or usefuly £ okbL %%tlfn%glaﬂlf gl %Q&Sa%thma, 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
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wherein said conpound of said pharmaceutical conposition is a selective

nmel anocortin 4 receptor agonist. 72. A pharmaceutical conposition according
to claim71 useful for inhibiting alcohol consunption wherein said
conpound of said pharnmaceutical conposition is a selective nelanocortin 4
receptor agonist exhibiting a functional -108 activity characterized by an
ECso at | east 15- fold nore selective for the human nel anocortin 4
receptor than for the human nel anocortin 1 receptor, the human

mel anocortin 3 receptor and the human nel anocortin 5 receptor. 73. A
pharmaceutical conposition according to claim72 useful for inhibiting

al cohol g@ﬁ&u i A \Lp) cXar=y] . d DRy - 315 af et d :
conpositio |ngk§§Tectivgﬁﬁgﬁghgggrtin@%j?g%§p¥%$q%g%%?@f%ggﬁ?%F?an a
functi onfetglct gromith, CPafaatieh ZQRrRuteRnEEBO hyrbaastrelbdsd, olatiidssrengel ecti ve
for the human  nel anocortin 4 receptor than for the human nel anocortin 3

r ecept or syrathesis eind reléase, bolly bietripegatalre oblobdcpressumgf heartwate, evascaiaird
conpound of said pharmaceutical conposition is a selective nelanocortin 4
r ecept or tagortirein bdadd bilewndleod glucosenlevels, viebync recretionr iphedotapnan ECso

at least 90-fold nore.  selective for the human nel anocortin 4 receptor than
for the pReFelPN FEPHMENt parming aadpbeliavieyy, padgreepyion; RALIAIPIEStEN cohol
consunption wherein said c und of = sai har eytical conmposj.tionis a
ol oot VR B THh B UeBUoE groduiatine PTG POBR OPBRIGR L | vi ¢y
characterized by an EC5o0. at |east 200-fold nore selective for the human
nelanoco??%ﬁoﬂeﬁggQBngnPhan for the hunman nel anocortin 5 receptor, or
useful for inhibiting alcohol consunption wherein said conpound of said
pharmaceutical conposition is a selective nelanocortin 4 receptor agoni st
exhibiting a wnctAOEhﬁ%aaéhﬁMalc&ﬁﬁ 64i8bh Z&<oR¥n@ o EEHA 39 seRF1fo000-fol d
nore selective for the human nel anocortin 4 receptor than for the human
mel anocofrhibiting! Aechv] donsukhptidhg forseedolingy aleehalpestisuaition, €bi aehiing anount
of a nelanocortin 4 receptor agonist according to any one of clains 57 or
58, or aakbholiswertfor tiebting alcdbdl alaseept abl e salt thereof, for the

manuf acture of a nedi canent useful to inhibit alcohol consunption, to
reduce al cohol consunption, to treat alcoholism to treat alcohol abuse in
a subject in need of such treatment. 75. A conpound according to any one of
claims 57 and’58, 6rPhaf%F&PHﬁ%le‘éﬁmEaf’rlFS)na%C@@’gBaﬁl*@ glajm G aeeiad foror

elicitin agoni st .or antagonist . . . .
g\h?lr)]itm% alechol consumption wherein said compound of said pharmaceutical

composition is a selective melanocortin 4 receptor agonist, or useful for reducing
alcohol consumption wherein said compound of said pharmaceutical
composition is a selective melanocortin 4 receptor agonist, or useful for treating
alcoholism wherein said compound of said pharmaceutical composition is a
selective melanocortin 4 receptor agonist, or useful for treating alcohol abuse
wherein said compound of said pharmaceutical composition is a selective

melanocortin 4 receptor agonist.
72. A pharmaceutical composition according to claim 71 useful for

inhibiting alcohol consumption wherein said compound of said pharmaceutical

composition is a selective melanocortin 4 receptor agonist exhibiting a functional
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effect froma nelanocortin receptor in a subject in need thereof. 76. A
conpound according to claim75, wherein said conpound is a selective

mel anocortin 4 receptor agonist. 77. A compound according to claim 76,
wherein said conmpound is a selective nelanocortin 4 receptor agonist with
a functional activity characterized by an ECw at |east 15- fold nore

sel ective for the human nel anocortin 4 receptor than for the human

mel anocortin 1 receptor, the human nel anocortin 3 receptor and the human
mel anocortin 5 receptor. 78. A conpound according to claim77, wherein the
functional activity of the nelanocortin 4 receptor agonist is

char act eLLpae) Biardfeiots By iRl dt/Ichal 15 BRI §02€ SEIELVE fOhe Hifinl TN

mel anocortin-4 receptor than tor the human nelanocortin 3 receptor, or
wher ei N iffarldéBain 2RatepR6t thdintibr te hiifaRBMARAE SN fecep@f SieHuAGRNI St 1S
characterized by an ECwv at | east 90-fold nore selective for the hunman

mel anocofrelahotortic 8 pédeptérhail thethuiniken helmocorirnhoaeptdrn 3 receptor, or
wherein the functional activity of the nelanocortin 4 receptor agonist is
characterized by an ECw at | east 200-fold nore selective for the hunman
-110 nel anocortin 4 receptor than for the human nel anocortin 5 receptor, or
wherein the flinctfopharmaceitiralycanpesidoneacaprestiag t tonclaim et yseful £goni st i s
characteri zed by n ECeo at |east 3000-fold nore, sel ective for the hunman
el anocofthitiag, el GPRSERRHOR GYhEIRE frif R eh rpl@rar@e%?@f . 79. A

d di t | ai m 75 f .reati .ch .
o ammatanpoRaBasa et BBt BB AEPEI PG R GaHREEo
ant agoni sl;£f I:ﬁa%ftég%q %g”ﬁ BLEACH Tkt TRERALRGre ng'l@&ﬁ}enf& 3hd Hllmgase. or
condition 1s-sélecte romthe group consisting of general TnflTanmmtion,

| nf | ammaf{afhReMal 4%;@%?:%{9?%1-%3?@ thel K AHREILASorBR PPt Bite, S£RkAA Shock.

80. A conpound accord aim75 for treating a disease or nedi cal
condi ti ofbrWi inRitafin@Uta¢dABINRoAQIMPHBA! Wherld ClshidnJcaipa@adi Sf Qaid
antagoni st effect froma nelanocortin receptor, wherein said disease or
condi t i opharsnaeliticdle domfpositiohhés gr calecden smelanogortiiv #heemeptai dgenishritis,
gouty arthritis and nultiple sclerosis. 81. A conpound according to claim
75 for texddbiting a fwectboldctivity sdwgacterzedrbyti aml ECoradi leasindGbdd mpané ed by
wei ght gain by eliciting an agoni st or antagonist _effect froma

mel anocotel¢diiveedept e, hipuaei MelanQomin o4 s dewpteioilipni sr the demeat ed from

the oroup fibeomin 3%edptop or tderul i inhtbifing Mohor concumpaon wherein
said compound of said pharmaceutical composition is a selective melanocortin 4
receptor agonist exhibiting a function activity characterized by an ECs at least
200-fold more selective for the human melanocortin 4 receptor than for the
human melanocortin 5 receptor, or 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
ECso at least 3000-fold more selective for the human melanocortin 4 receptor than

for the human melanocortin 5 receptor.

74.  The use of a therapeutically effective amount of a melanocortin 4

receptor agonist according to any one of claims 57 or 58, or a pharmaceutically
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WIli Syndronme. 82. A conpound according to claim81, wherein obesity is
treated, or wherein a feeding disorder is treated. -111 83. A conpound
according to claim75 for decreasing food intake, or for decreasing body
wei ght, or for decreasing food intake and decreasi ng body weight by
eliciting an agoni st or antagonist effect froma nelanocortin receptor. 84.
A conmpound according to claim75 for treating a netabolic disease or
medi cal condition acconpani ed by weight loss by eliciting an agoni st or
ant agoni st effect froma nel anocortin receptor, wherein said di sease or
condition is selected fromthe group consisting of anorexia, bulima, AlDS
Wasting, ac&peal¥isa FRRGE (oramReNaAuAREMaH & MediBarhbAt Lis&lif8S lidhib>: A
conmpound according to claim75 for treating a neop?astlc I sease or
nedi cal  aRBHLI ésHRuBYptRlr, ¢ rédittedilcd@P RbSduRpticntd 3Rkt alcoBbligh] tof tredn a
mel anocortin receptor, wherein said disease or condition is selected from
the groalrobohsihseiing sabjeskinnedinsfsuchickataenter cachexia, or for treating a
reproductive or sexual nedical condition by eliciting an agonist or
antagoni st effect froma nelanocortin receptor, wherein said di sease or
condition is selected from_the group consistin% of endonmetriosis, uterine
bl eedi ng, sexdal désFEMPONBA, accordiagi f@ agyspe i daimnd7dard s <@r gexual
response in females, or for treatin di sease or nedical condition
F esul t i nEhATBRTHEaRKBeeeRIblerall {hetests for plidfing i Bomist er niagomittagon st
or antagopist. effect, from.a nelgnocorti.n receptor, wherein said disease or
Sondi t 1 OIS AR IRRnPRRRERIPE S tllertdf FRgThessPhan ¢ ranspl ant
rejection, ischema and reperfusion injury, wounding and spinal cord
injury, and weight |loss due to a medical procedure selected fromthe group
consi sting of zghenpt hghBBYnd raesalﬁ%wb @Ry whEBRPsAHYcdhpAGIdRIgNt - 112
i mmobi li zation and dialysis.or for treating a cardlovascula$ di sease or
medi cal sdledilid melnbyokin £idckpgrapgonigoni st or antagoni st effect froma
mel anocortin receptor, wherein said disease or condition is selected from
the group consisting of henorrhagi c shock, cardi ogenic shock, hypovol emc
shock, cardiovascular disorders and cardi ac cachexia, or for treating a
pul nonary di séase &rcampdwrd acouditig toalabp 4, iwhereitgsaid cogopiwtd tr a
ant agoni st effect, froma nelanocortin receptor, wherein said disease or
condi t i ofeledivednelanggontinghreasRiayagepist ovith adpngionsy agivite charapterigedr y
distr essbysr %R%(%Tgf 1e%lsjtI {gzr}gfdy mfolrep ge(igétlsv’e 0? rtlst)eni'lﬁm%gsr%(rﬂ%ﬁgé&%n 4 receptor

than for the human melanocortin 1 receptor, the human melanocortin 3 receptor

and the human melanocortin 5 receptor.

78. A compound according to claim 77, wherein the functional activity
of the melanocortin 4 receptor agonist is characterized by an ECs at least 17-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 ECs 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 ECs at least 200-fold more selective for the human
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pul ronary di sease and asthma, or for treating a disease or nedical
condition by eliciting an agonist or antagonist effect froma nel anocortin
receptor, wherein said disease or condition is selected fromthe group
consi sting of enhanced inmune tolerance and allergies, or for treating a
der mat ol ogi cal disease or nedical condition by eliciting an agoni st or

ant agoni st effect froma nelanocortin receptor, wherein said disease or
condition is selected fromthe group consisting of psoriasis, skin

pi gment ati on depl etion, acne and keloid formation, or for treating a
behavi oral or central nervous system or neuronal disease or nedical

condi Ui 0 Jpin Glot6h BB RGNS i huA AN S Lol & Fochf LA IREEROCOT Li

receptor, erein sai I sease or condition Is selecte rom the group
consi sti mge flfctisA¥l Altiity(SIhe SRéEIQA cSTRALS YecBYRl WabhisP s SiFafBHEAPRY I C

pai nor for treating a renal disease or nedical condition by eliciting an
agoni st an B apasis3000H0RT mork rselectivetdratheciaumbn melarpédrtin Meeptor sai d
di sease or condition is selected from the group consisting of renal
cachexi athardfonshe humasimelanocdrtin Smedeptat.i ng ovari an wei ght, placenta
devel opnment, prolactin secretion, FSH secretion, intrauterine fetal
grow h, parturition, spernmatogenesis, thyroxin rel ease, al dosterone

synt hesi s and_r el ease, body teng?ratuQsh bIo?d pressure, heart rate,
vascul ar - 11%°t on@, CORRAHILRESOEdINBIR, HIMH G IR HRHEE 1 peMte, OTSBBRRIC
secretion her onon secretian,. notjvation,. | earning and behavi or, pain
or cept | BHRRGRER Heeait 6 mnedifyl OO PERICEHE B PRpRRhgT 2R RISt - or
ant agoni f t I t e t rf . i bone
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to claim75 for”inhibiting~al consunption, reduc

consunpt beim ﬁﬂ@ﬂﬁaﬁgnpégp@ﬁ(yﬂd tiekhbeeati ng al cohol abuse by eliciting
an agoni st or antagonist effect froma nel anocortin. 87. A conpound
according to claim86, wherein said conpound is a selective nelanocortin 4
recept or agonist. 88. A conpound according to claim87, wherein said
conpound of s8i.d Akemmseddccatdinghpokimi7Srfor treating halisdase onslediatorti n 4
receptor agonist wth a functional activity characterized by an ECso at
| east 15corEdian itk agaueimmang gpmpanent; bﬁ%&ma&emﬁ on aptagepisbr t han
nmel anocortin 1 receptor, the nmel angcortin 3 receptor

for the hyma , .. human
and the Fﬁ%ﬁr%@&ﬁ%les?fqrﬂn#@?e t%b@'reggs,alsﬁ&sﬁ%%so B8R &t seleqted ¢l ai m
88, Wher?r'o& h{]eegltol{ﬂ)%cl)r%ri]s%gag {'ﬁ/eltfn){atoid arthritis, gouty arthritis and multiple

sclerosis.

8l. A compound according to claim 75 for treating a metabolic disease
or medical condition accompanied by weight gain by eliciting an agonist or
antagonist effect from a melanocortin receptor, wherein said disease or condition
is selected from the group consisting of obesity, feeding disorders and Prader-

Willi Syndrome.

82. A compound according to claim 81, wherein obesity is treated, or

wherein a feeding disorder is treated.
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of the melanocortin 4 receptor agonist is characterized by an ECso at |east
17-fold nore selective for the human nel anocortin 4 receptor than for the
human nel anocortin 3 receptor, or wherein the functional activity of the
mel anocortin 4 receptor agonist is characterized by an ECso at | east
90-fold nore selective for the - 114 human nel anocortin 4 receptor than
for the human nel anocortin 3 receptor, or wherein the functional activity
of the nelanocortin 4 receptor agonist is characterized by an ECso at

| east 200-fold nore selective for the human nel anocortin 4 receptor than
for the human nel anocortin 5 receptor, or wherein the functional activity
of the nelanocortin 4 receptor agonist is characterized by an ECeo at

| east 3000-fold nore selective for the human nel anocortin 4 receptor than
for the humangarel afaeakpdihdad@egRigOto c12a 7510r deereabing fobariakiel beal |y
effective anount of a nelanocortin 4 receptor agoni st or antagoni st

accor di nfpridecssagingnisody welightper $ér decreBsingrfoad iplake andeldereaingybady ept abl e
salt thereof, for the manufacture of a nedicament wuseful to treat a

di sease weight btielicidmgsast agardst drraptagdndst gffeatfromrasinetanegoidin regeptor.al

i nflammation, inflammatory bowel disease, brain inflammtion, sepsis,
septic shock, rheumatoid arthritis, gouty arthritis, nultiple sclerosis, a

bol i di | diti ) db in,
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decr eas response I n organ transpl ant rejection, i schemi a

and repegf 496484 1 RbRY Xhe%ﬂéﬁ?' Béhs3dtthgS R Nalore&ia) Gulihid] YAID® vildtkinkboss due
to a nedical procedure se ed fromthe group ~consisting of che therapy

radi at i oghchBahARYicet @FROXIALNdAvagbigTRTEAL elde bilization and dial ysis,
henorr hagi ¢ shock, cardi ogeni c shock, hypovo eni ¢ shock, cardlovascular

di sorders, cardlac cachexia, acute respiratory distress syndrone,

pul monary fibrosis, chronic obstructive pul nonary di sease, - 115 asthma,
enhanced | nmBfe t oh epmpoundaictendingto claisn b del sreating a neoglastic discese

depl etion, acne, keloqid formation, anxiety, depression, nennrﬁ dysfunctlon
neur opat 9 EPHcH, cpaﬂwoncmgkﬁamsnannagﬁmlﬁ? | §nta@9msrh%ff<tr§e g
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group consisting of skin cancer and cancer cachexia, or for treating a
reproductive or sexual medical condition by eliciting an agonist or antagonist
effect from a melanocortin receptor, 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 for treating a
disease or medical condition resulting from treatment or insult to an organism by
eliciting an agonist or antagonist effect from a melanocortin receptor, 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
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pharmaceutically acceptable salt thereof, for the manufacture of a

nmedi canent useful to nodul ate ovarian wei ght, placental devel opnent,

prol actin secretion, FSH secretion, intrauterine fetal growh, _
parturition, spermatogenesis, thyroxin release, al dosterone synthesis and
rel ease, body tenperature, blood pressure, heart rate, vascul ar tone,
brain blood flow, blood glucose |evels, sebum secretion, pheronone
secretion, notivation, |earning and behavior, pain perception,

neur opr ot ecti on, nerve growth, bone netabolism bone formation and bone

devel opnment. - 116
immobilization and dialysis.or for treating a cardiovascular disease or medical

condition by eliciting an agonist or antagonist effect from a melanocortin
receptor, wherein said disease or condition is selected from the group consisting
of hemorrhagic shock, cardiogenic shock, hypovolemic shock, cardiovascular
disorders and cardiac cachexia, or for treating a pulmonary disease or medical
condition by eliciting an agonist or antagonist effect from a melanocortin
receptor, 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 for treating a disease or medical condition by
eliciting an agonist or antagonist effect from a melanocortin receptor, wherein
said disease or condition is selected from the group consisting of enhanced
immune tolerance and allergies, or for treating a dermatological disease or
medical condition by eliciting an agonist or antagonist effect from a melanocortin
receptor, wherein said disease or condition is selected from the group consisting
of psoriasis, skin pigmentation depletion, acne and keloid formation, or for
treating a behavioral or central nervous system or neuronal disease or medical
condition by eliciting an agonist or antagonist effect from a melanocortin
receptor, wherein said disease or condition is selected from the group consisting
of anxiety, depression, memory dysfunction and neuropathic painor for treating
a renal disease or medical condition by eliciting an agonist or antagonist effect
from a melanocortin receptor, wherein said disease or condition is selected from
the group consisting of renal cachexia and natriuresis, or 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
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tone, brain blood flow, blood 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, or for modulating bone metabolism, bone formation and bone
development by eliciting an agonist or antagonist effect from a melanocortin

receptor.

86. A compound according to claim 75 for inhibiting alcohol
consumption, reducing alcohol consumption, treating alcoholism, or treating

alcohol abuse by eliciting an agonist or antagonist effect from a melanocortin.

87. A compound according to claim 86, wherein said compound is a

selective melanocortin 4 receptor agonist.

88. A compound according to claim 87, wherein said compound of said
pharmaceutical composition is a selective melanocortin 4 receptor agonist with a
functional activity characterized by an ECso af 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.

89. A compound according to claim 88, wherein the functional activity
of the melanocortin 4 receptor agonist is characterized by an ECso at least 17-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 ECse at least 90-fold more selective for the
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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 ECso 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 ECso at least 3000-fold more selective for the human melanocortin 4 receptor

than for the human melanocortin 5 receptor.

90.  The use of a therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist according to any one of claims 57 or 58, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
useful to treat a disease or condition selected from the group consisting of
general inflammation, inflammatory bowel disease, brain inflammation, sepsis,
septic shock, rheumatoid arthritis, gouty arthritis, multiple sclerosis, a metabolic
disease or medical condition accompanied by weight gain, obesity, feeding
disorders, Prader-Willi Syndrome, a metabolic disease or medical condition
accompanied by weight loss, anorexia, bulimia, AIDS wasting, cachexia, cancer
cachexia, wasting in frail elderly, skin cancer, endometriosis, uterine bleeding,
sexual dysfunction, erectile dysfunction, decreased sexual response in females,
organ transplant rejection, ischemia and reperfusion injury, wounding and spinal
cord injury, weight loss due to a medical procedure selected from the group
consisting of chemotherapy, radiation therapy, temporary or permanent
immobilization and dialysis, hemorrhagic shock, cardiogenic shock,
hypovolemic shock, cardiovascular disorders, cardiac cachexia, acute respiratory

distress syndrome, pulmonary fibrosis, chronic obstructive pulmonary disease,
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asthma, enhanced immune tolerance, allergies, psoriasis, skin pigmentation
depletion, acne, keloid formation, anxiety, depression, memory dysfunction,

neuropathic pain, renal cachexia and natriuresis.

91.  The use of a therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist according to any one of claims 57 or 58, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
useful to modulate 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, nerve growth, bone metabolism, bone formation and bone

development.
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