MELANOCORTI N RECEPTOR LI GANDS BACKGROUND OF THE | NVENTI ON 5 The present
invention is directed to peptides which are ligands of one or nore of the
mel anocortin receptors (MC-R), the pharnmaceutically-acceptable salts

t hereof, to methods of using such peptides to treat mammal s and to usef ul
phar maceuti cal conpositions conprising said peptides. Melanocortins are a
famly of regulatory peptides which are fornmed by post- 10 transl ati onal

processi ng of pro-hor MEEL ANOCHRONR RECEPTOR LIGERNYS 131 amino acids in
| ength). POMC is processed into three classes of hornones; the

mel anocortins, adrenocorticotropin hornone, and various endorphins (e.g.

| i potropin) (Cone, et al., Recent Prog, 51:287-317, (1996);
Cone et al., Ann. N.Y. s GROUND OF . 53 593)). 15 Mel anocortins
have peen foung | %eﬁen\‘cmlgg 3h!5§! e%drl@r%lhﬁgmcﬁ'affﬁﬁ&ds' pebidiohg the

brai ny adrenal’, t'85H I'S, 'Spl'een ey, ovary, thyroid, liver,
colon, shRbl dNheShilaRo@REn E&Iagfoe@w@nj 'the pharmacetically -accﬁ:ﬁdlﬂe réaltel .
121:1900- 1907 (1987); Mountjoy, K et al., Science 257:1248-1251
(1992); @hrapd, ani methodst ofalusingFEBS pEpltldes 8pgreat Tmamenals god) to @A, | . et
al. J. Biol. Chem 268:8246- 8250 (1993) .and ntz, 20 1. et al., J. Biol.
Chem 268*@5@?@“@9#F9mP9§9 corptsiifota PRRH: ptldes have been shown to

exhibit a wide,variet I ont r ol
of behavi or aﬁ\é Iﬁ%‘?ﬁﬂ’ g??e%%ﬁk%fg%‘%ﬂhﬁﬁldgga C%%%lfgf/ﬂrlgel?}p%%g?%pertl es,
| aendhlisidl césBﬁ Bt Hor@Bné fpré dpiorh TAROrEY GXGNIC; AS1 deniho om t hei r
mell nown e ect n adren cortlcal functions 25 (adrenocorticotropic
hor none, af&id§Hn denizthp n@mm@c;st psodereda oy three t ¢lassestafnhorthenesbribe VSH) |
mel anocorti ns have al so been shown to control the cardiovascul ar system
anal gesi @ehmmegad@ﬂpwwﬁ@%e PENEN% o A o‘f"‘ﬁ’é’i“sn«?HéB'Fﬂi'ﬁ‘b‘ir &gent s

ol al - RBERBA (i AL s B Blor® E%E%Z‘S’”%%f?@%?vépﬁﬂaedet >

al ., Phy AckE%ci. 39- I9§ (1982); CGuber, K. A et al., Am J.
Physi ol . %537 BT 04 1985 9’% ker J.M et al., Science 210: 1247- 1249

(1988%; Mir phyMeldhocbrtigd hale. beeﬁdomﬂ:m AMrideORarTeDB of n@malgaan)lan Heguss kmann,
E. et al., Endocrinol. 130:133-138 (1992) and Verstee? GJIU
Life Sci m@@d@g&h@b@:{@b@t}@l skjin, tn%t@ spleen, E*é@w% QY fuhg ﬂBiTﬂ}fﬂ g tes f or

mel anocortjns ar d| st.ri buted in f eLe sue N di ng

| achr ymal€© fipe 12af RmsTRgs ( A ’p!in% éa“ Oﬁi(')%g%l ﬁgﬁ%ﬂw 07

duodenum n g | 5ebri aﬁaivl eNANFERB! anona
mﬁm@gik e ﬁZ@%”Zeen

tunors. rtin receptors characterized to

dat e. Thq@g 309419400 (BIoay CRittzSt. P AL J./Bicl. CBéﬁpZGﬂ‘SZ@M&ESG%I%S) and Gantz,
corticoadrenal -specific ACTH receptor (MC2-R), nelacortin-3 (MC3-R),

20 I etal, J. Biol. Chem. 268:15174-15179 (1993)).

Melanocortin peptides have been shown to exhibit a wide variety of
physiological activities including the control of behavior and memory, affecting
neurotrophic and aniipyretic 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.

30  62:977-1059 (1982); Guber, K.A. et al., Am. J. Physiol. 257:R681-R694 (1989); Walker
JM. et al., Science 210:1247-1249 (1980); Murphy, M. T. et al., Science 221:192-193




mel anocortin-4 (MZ4-R) and nel anocortin-5 receptor (MC5-R). Al of the 10
nmel anocortin receptors respond to the peptide hornone class of nel anocyte
stinmulating hornmones (MsH) (Cone, R D. et at, Ann. N Y. Acad. Sci.,

680: 342-363 (1993); Cone, R D. et at, Recent Frog. Horm Res., 51:287-318

(1996)) . & Rep kpown i I Il r}gqg Recept or
(MSH R), %A’?&eﬁ' oplaﬂn’Fg(;gé%?g?‘ d8r 1{@3@@%‘;@ ﬁ-gﬁi)lfg@e%%%@,gg’ilﬂg a %Et) am no
acid 15 {11 ajre REMY-eureR4p(Use))n bel onging to the famly of G Protein coupled

receptors. MCI-Ris a receptor for both MSH and ACTH. The activity of MC1-R
i s nedi at ed bylt hés pisobeémshovm tHat bizidingsites doemplanoeortys argslistrilnbed in

receptors are found in nelanocytes and corticoadrenal tissue as Il as
various onpey differentstissyentypes ngluding laghaymal Iaé'gkég}fﬁ‘é‘é‘%"% g%ﬁaﬁ‘%‘?\ﬁph node,
ovary. testis, pituita | 3¢ ) [ - SO

cal | eg Acﬁagrcllbéc ratéliﬁ%ste‘r %%fl%lgrhg}lﬁ%én@h}’es Lﬁ’%@A%ﬁaﬁ#?m%&g% no acid
t r ansmemh QghaR¥ GhelaRofhA UREhdrd, MBvANRIEN8Sor&AdrdcBstors QUIC-RPMVETREN T | SSUE.
MC2- R medi at'es the corticotrophic effect of ACTH In humans, MC3-Ris a
360 AA prabamicterizedintd i datér aiThese sindede | melinoeyterspedific srerepi3-(MGisR), a 323 AA
protein. MA-R is a 332 am no _add transnenbrane protein which, i so 25

h |
expr essedortiropdranal-specifis] | ATH| qzesgplor MG ¢ i@%@%ﬁnﬁm-@&g 325

am no add__.transnenbr rotein r ed | Ral s, 45t , lung
and spl eéﬂe%ﬂ%for%'?;) ﬂ?@%@e e sl}i‘eﬁé?%gﬁglr'gi }ne?eﬁi’[r.lg-éqﬁﬁzl soA]gnggtglged in
the 4br egnbiaNslodt? f redéfiteRakespbRd t X th MRPBAL "Ré¥hohe! Clabd1®f melanocyte _

al dost er one- produci ng "'zona gl onerul osa cells. The five known nel anocortin

r ecept or stidudlitirig htmmenesrMSH) (Coeé,r Rf Dnet 2lordnn. N3Y. Aoad.eBcanpB0342436B-R i s a
C-protein coupl ed receptor_that requl ates piigrrent ation in response to

a- MBH, a (H¥BystonggRIP st abemtlﬁPg-%éW-%ﬂﬁ SRy eceptor -2 results

in stinmulatio e nel anogyte i causes. eynel anin. ' ses the
ri sk for canc&deiTﬁ’t ngilﬂ.tﬁéﬁﬁia\é\%gnwgﬁﬁ%iaﬁ E_‘"é“\%glgn%%%ﬁggi cal
effects. F@éﬁﬁ}ﬁ'ﬁ&bﬂﬂu@%ﬂ\@c—e RYrl Mitahobhin1ER&Heptok NisCABTS AR &fid adr enal
ti ssue. Recent™ pharnmacol ogi cal confirmation has established that central
MCA- RS edipb@iembedare phstein belongingetdi thieofamilyf of I@Parein eociuplesn cecopiexs. geni ¢
effects reported for nmelanocortin agonists and antagonists, respectively.
The ef f edS1&fis ageespton fof bethdVifkiang AGHH. hs artivdtyeof @1%l§m@w5bsrhere has

desi gn of-REERS Rbisip SERYALE. Ay P Trehr (b ey BTG O dh as
design o t or ~of g as
obesity agﬁg = %Ek%tﬁi o:=Tefo] WoTel Mo i poi nts
t oward c%ﬁﬁ%@f\?&d- ;&e)%lecgfﬁ%ﬁegags t egsp?fé%c?%g tar é)g?ér(%gs}lgéégg?p%s Q et

al ., Br aiadrdr@$elan80Rix B&%-t@spﬁmglgﬂﬁ.)h' nodeabeqg)) testls, pfiuitaly, placentdsplkeied.
348: 1085- 1095 %2003); MacNeil, D. J. et al., Eu. J. Pharm, 44:141-157

(20029 ; Khadhdenus. DICTR, also ghlled Axdrengcorfiretronic hagaorgedapton 20 -R)kask, A

et al., NeuroReport, 10:707-711 (1999)).,Thfe cgrr_ent rogress 'ttpl receptor
a 297 amino acid transmembrane protein found in melanocytes an e

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 celis.

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

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

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




15 sel ective agonists and antagoni sts evidences the therapeutic potenti al
of nel anocortin receptor activation, particularly MA-R | Agoni st,

ant agoni st or other |igand conpounds activating one or nore nelanocortin
receptor vvould be useful for treating a wde variety of indications in a

subj ect in e |sk th f ni c

i nf 1 ammatloi ecg SU(]:IF"i=ﬁ eng'rrlﬂg @%ﬁ%ﬁg@:@%ﬂ%%«? No.
6,613, 874151(%1: @&H{c@r oﬁtheeéklﬁl Agoﬁﬁﬁ{ﬁfl\/ﬁ;eNR,caﬁ@lsb'%e(x?eQ@élbﬁmall étfdcsmat ory
bowel disease (U. S. Patent No.” 6,713,487; Catania, A et al., Pharm Rev.
56: 1- 29 GHfAfid3tgan bf M@Q—Rn&dhamhncmsﬂf:m amicinomta ofadednal ﬂS@ehaRmenRev

56: 1- 29 (2004)) sepsis_(U. S Patent No. 613 a]%é Pat ent

6, 713, 48P harmpadeineical gonfizmation, qﬂkﬁ&FﬁhhS}Né’v at sgpits C?’?‘Oﬁﬂﬁﬁmﬁrﬂe “pu c

shock S, Pat 6, 613 I

shocks (UesmbARiio2 e Grfae SR cpPibail Bredh ol o BRI,
ar thri ti go6dise: andeb@itotits, x@sge%avél ’Ihecéﬁééﬁi & agbmm ol the N3 RmndReVv .

56: 1- 29 (%004)) gouty arthritis (Catania, A et al. Pharm Rev., 56:1-29
(2004), ©&CI-Rgendyetknetvnal ., Curr. Opin. Investlg Drugs 2: 1064 1069
(2001)), and nmultiple sclerosis ((U S.. Patent No. 713, 487) met.abol i c

di seases 30 arderedunscheen caendiintersssingpelanpeotia MOyR R/\Ecﬁi?ff’rsg’él e dfr as

obesi t U. 6, 61 74 m H L
ot al ) e Beieoraitys! Pigrapplisto Wedt oo Gl WPy SpiPRl sty S,

at, B5ai gaReSia, LR et i Hot AR Iop YR evlerl pRints el dAgal mmm?_ 2025
(2005) Far ooqi , S. et at;, 348:1085- 1095 (2003); .MacNeil, D.
J. et al receﬁorsahther;&trm ald#gét«ﬁafbﬁﬁo(&@lk)al]\ﬁmﬁeﬁs &09302-3@6 (1898), Eu. J.
Pharm , 450:93-109 (2002); Kask, A at, NeuroRe 707 J] (1999);
Schwar t zFamogi, I, efjal,GNE. ] MedesH8; 10&5)30956@9%41\/{@8@?!) D. éJ? Sci ence,

R, (R ORI ) B B 2

di sorder e td- Endo. &
Met ab. , %6(8%11%4 Nﬁ%gﬁ% 0(51 ﬁoggﬁtl?ﬁa%g)f wngthgtrém |ooreggrnn(t:ﬂée d. Chem

Ltrs15 1bsl@hide- @mwow)amagorﬁstadmdéhbésl By ndhempetieE, potentizal af , Brain
10 Research, 957:42-45 (2002)); metabolic di seases and nedi cal conditions
acconpann@hnmqrhmlegﬁnfM@@wmmaﬁ@UémUrM eR(U S. Patent No 6 613 874;

Wsse, B. R et al Endo. 142 3292- 3301 é% blg.rlﬁ or at ent
No. 6,720, 324 8°RIshs2iagerisly of \ather; Ppand Fom ‘m Agfiva 86‘? We Chem

Lo AR O L B A or By Al R #F*aﬁ%*é‘%an R 15

M et al subjEdtR need 4HerddBs- 438k theRd1 hriclRimng iabhte and. c}ﬁmahnﬂanlﬂnmbr}ganl c &
Med. Chem ° Ltrs., 15:2541-2546 (2005)), cancer cachexia (U S. Patent No.

6, 6320 12djseased suels s gendral inflamimationd(&kS. \Pajent No. Be13.874; Neataria A 0et123.3) :

di abet U.S._ Patent No. 6713487 d bet | diti
and &ﬁérfw.wisé?memgnm by e a%s%ﬁirb“f akene b Brisag?" O
6, 525, 01 t if 2487 h 20
skin cangé ?§1 E%&Pm Ok?ﬁ :él%fn%&ggéﬂ)’%f?ﬁ ngﬁ? 588%@ B%s%lagﬁg M '('Ii'S

'D,:. .|. AT

et at,  Pharm. Rev, 56 1-29 (2004)), sepsis (U.S. Paient No. 6,613,874, US. Patent No
6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29 (2004)) and septic shock (U.S. Patent
25 No. 6,613,874; Catania, A. et al., Pharm. Rev. 56:1-29 (2004)); diseases with an

autoimmune component such as rheumatoid arthritis (U 5. Patent No. 6,713,487;
Catania, A. et al.,, Pharm. Rev., 56:1-29 (2004)), gouty arthritis (Catania, A. et al,
Pharm. Rev., 56:1-29 (2004), Getting, S. J. et al,, Curr. Opin. Investig. Drugs, 2:1064-
1069 (2001)), and multiple sclerosis ((U.S. Patent No. 6,713,487); metabolic diseases
30 and medical conditions accompanied by weight gain such as obesity (U.5. Patent No.
6,613,874; U.S. Patent No. 6,600,015; Fehm, H. L. et al, J. Clin. Endo. & Metab,,




Am J. Hum Genet., 68:884-894 (2001)), and prostate cancer (Lusconbe, C.

J. et al., British J. Cancer, 85:1504-1509 (2001); reproductive or sexual
medi cal conditions such as endorretrl osis (U S. Patent No. 6,713,48) and
uterine bleeding in wonen Patent No. 6,613,874), sexual dysfuncti on

(U S. Pat 4 V r ,

99: 11381- ﬁ@ﬁ%q&%@é@ horT - Wl BAFPRE 510'3%% 145 @Bb52Ye, 2.8

994: 96- 10@er 1116 36:20n00%5 (2@05)VFa166 ial., 5.Bd dl.) NiEey RRd, @4&4108592]9535003;38
(2003)), erectile dysfunction ((U S. Patent No. 6, 613 874; Dianpbnd, L. E.

et al., UMatNel, D. bt Z5Eu58 RiR005)44:Ma<158|(R¢2); PMagieih| D, J. jettal., Fu. Irrpotence

Res., 12:S74-S79 (2000). And K- E. | R
T oo Sy oS0 oo 5 . Gl o R te%%emcﬁfogy

200, DR0eTEA! P CuESKERE 05306 (BoB 48T, SRR okl atlg ! <)

56: 641- 64RaffidGRA0on, MAY) BEK, Efdo. M44€107@bs (ﬁm), e{amilteh, BIESIfeOSL,) @B@sﬁy
Abstract, (2003); Wessel |'s, H et al J. Uology, 160:389-393 (1998),

Rosen, R Re, 1&182a187,(2002), febdmg dqaqrtdem:el Rekatent 0. 1@520134!2, Felaa4bl, Lwéssel | s,
H et at, Peptides, 26:1972-1977 200 rea sexual onse in
femal es (acb épClpatE@ﬁP dMletgb7 861 aﬁl&-ﬁ tﬂg’? BPEﬁj'éﬂC %é‘ﬁ%g% 1457
(2003)); a r.esu i3S tothe
o gan, sm S E@%?%%Sﬁ%%%@%ﬁ?&’%& .onﬂ%%%%‘a[’@% et 4 Pin 5

Cat anipa, Kese&ch, 89*57:42&156\1120023%&@05@:13@3&5 B8 Adbdical c6diBBhRaBshpasiear f usi on
infjury (Moni, C et at harm , 477:227-234 (2003); Catania, A et

al ., Pharbm w%htloss Eﬁdﬂas%to(ré)@a{)@j SﬁPatelﬁaImeEﬁ;ﬁlS;ﬂ?‘lSWuss&IB Foretial. Jjndoy and to
accel erate wound healing 10 (Sh Acta Ner gchi r uppl .

86: 399- 40823293301 (%))nhulﬂms(U &\A’ﬁfenNNP 672%%11) A0S wagiing Maslig sk (2005) :

Us P oo | b h
Cad at {orfit by Piog R (R et Taldikos, B850, SRSV, MICHENeLaPY,
al ., Phymmnﬁﬂhgy - 146:53662283 48505 ) 20RAda AT SAPALNNS 66@8&4%&&5&'@

di seases or conditi'ons such as heforrhagi ¢ shock (Catania, A et al.

Phar 6 Rew. et dl5 HExfitol - 129:388829)1 ) (2001 Borddleni].cetsdlo BiodrgarBe & AahtCheo.

6, 613, 874), povol em ¢ shock (U S. Patent No. 6,613,6874), cardigvascul ar
di sor der 45T é25ﬁa2@6t(2¢05)) eansarxcaghenia A§. PatentdNe6,639dR3)and VARG Bon, S.

conai 11 otk e O et KR B AR o by OF TSN h EPRT o o

6, 350, 43 ,

obst ruct %e%%a%k%r%ﬁger@& slté%négeg}?uéggl B%eaéngﬂ$§ngla%§teg7 %Qaﬁ%%])fetﬁ%fﬁﬁ?r; (U. S
Pat ent  NqU.$ Pafedit M )5,528)000)pHiéophasiic prbliferainS(U 3. (Patdrtta¥ie. &6, 7138 Mesuch| er ance

(Luger, T. A et al. Pat hobi ol ogy, 67:318-321 (1999)) and to conbat
assa@dt s aS(skiIh@nlCmtﬁhﬂ'Hs WohetMadansima Res.t HyH5-46 S22t tlwst M.deet élr n

(U 5. pachu - RgumaCoas, #8Po-63t (APL) 30 Blosiee ahogs [sepbe C g Efsbo 25
E)ggf‘)lél)a)SI S 'I%ﬁér@%a en’?g(?\%?éog (%’35}%"7‘%‘1& In ﬁg%ﬁéﬁ%%hgﬂcﬁhﬁet%gﬁs( U S
Pat ent NQs ddédeirdis (U(S. Patent No. 6,713,487) and uterine bleeding in women {U.5.
Patent No. 6,613,874), sexual dysfunction (U.S. Patent No. 6,720,324; Van der Ploeg,
25 L. H.T. et al, PNAS, 99:11381-11386 (2002), Molinoff, P. B. et al., Ann. N.Y. Acad.

Sci., 994:96-102 (2003), Hopps, C. V. et al, BJU International, 92:534-538 (2003)),
erectile dysfunction ((U.S. Patent No. 6,613,874; Diamond, L. E. et al, Urology,
65:755-759 (2005), Wessells, H. et al, Int. J. Impotence Res, 12:574-579 (2000),
Andersson, K-E. et al., Int. ]. Impotence Res., 14:582-592 (2002), Bertolini, A. et. al,
30 Sexual Behavior: Pharmacology and Biochemistry, Raven Press, NY, p 247-257
(1975); Wessells, H. et al, Neuroscience, 118:755-762 (2003), Wessells, H. et al.,




et at, Peptides, 26:2017-2025 (2005)), acne (Hatta, N et al., J. 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 ol Aoy BNED SRS, S8R A%, (30090dery AEMLRIe BBREC!

nervous SYysS neur on condi ti'ons and disorders such as -5 anxi ety

(U. S. Pat(ems); Wess2lld 39, &4, J.POmlbdy, A60:389-843 @b98), Rosey Badli et &l Nid.J. Chem
Ltrs., 15:2541-2546 (2005)), depression (Chaki, S. et al., Peptides,
26: 1952- 1830t Be}., 16:EiSeRr(@004), \WVegsell tH. a4t al., Psplisdes, 2519424 $3) Pat ent s,

dyst unct B Jeresbec sk renggns gl R gt N1 o7 BpultR L o1 g

Tar geks, 4 : ' ' oYel ! t No.
6, 6%3:})27 : %?P?%Z%?‘@@%?) g?gégegbf Yhied rBlRD b %%?’2‘51011{3’%&5‘?9( 1981) ;
Vrinten, tb.thetorghnism] sudieds Qg EMsplRAt 8djdiodl AJ.5( Pafka) )Nan6713487 i ng

neuropathic pain (Pontillo, J. et al., Bioorganic & Med. Chem_ [Ltrs.,
15: 2541- X5dehi4, 2808 a]., Pbamiint Rems 56:3128 (@08 Jechendn end aneperfydion mHEbhol

consunpt kf/ﬁé;ﬁalf:c%h?lln Et%js%h%g‘g/ 2;72@17&28?@511 Jéo §.¥DAO‘24]%6 85; ﬂg}\gar ro, M
et al., 10] uat . p: 5 : - ( N5 " t hdi tions
or diseasgs su r er ' r&i hestinel  al .,
Endocr | narady, YR AelmshEat FBARL o iy, SREREHGIGHRHOET hebing

6, 613087 43harkiadaNs! e QINALAAGerdehit \Sippl 086:399-405 (2008 SH&rma HS. QAL IN.Fecept or
woul d be useful for nodulating a wde variety of normalizing or

homreost atficed.a8xi.i Mi58i 447421 €009)5 LsSibPatent No. 6520010 asewtll iag ovalghintgss hyr oxi n

rel ease (U.S.. Patent No. 6,613,874), al dosterone E}/mnt hesis apgd. rel ease
(U.S. Parayedly chgmgtherapy yadighion therapy e emnsrary COPY a‘ﬁﬂ?&ﬂ?" za@ors13 874)

6. 619, b7 TEHRE o 8 Ao EBigf Bendy,Holssbich: GORY by Yy Yooy iBUIGR | 1O
(U S. Pajgahsdior @nbikidng &tdh ab h@ﬁ\@rﬂlla?%%ﬁcll VAkSa (A & alPdtefdh. Rev.,

6,613,874), bone 20 netabolism bone rmati on or devel opnent (Dunont, L.
M et5al 56:120pR0eH) , cafiogaa® shdk36).6.2Past Nov &613874)ehypavolamnis. shpek ent  No.

6, 613, 872%, | acental devel opnent (U. S.. Patent No. 6,613 %447 ré)l actin

and FoH €66 BetenhNous 613 874 ahrdinascela disonders (US; Fateni Nar 6 63878 414 o1 owt h
U S. Patent No.. 6.6 74), turidti U, . ) 4),

g per mat gégﬁé"sﬁ @c?q’jias&;fﬁgf‘sé’h’[ 5. %ggl gnlggér?lga}égy %%%)736%%2?%&885& gujrr%??g‘ :

secretion; I P nNey irafof¥ HRPeed [watal .SSpafeat 8lat  No.
6, 639, 12 gér?ﬁc"’rrfg’%‘%@ogr omdﬁas?‘;ﬁ%g%g?gn?*jm 6. 13,873)was wel | as

modul at i B@50030; v@hiaaia, (Al St alPateinin. NRev.,6561-29 8(24)4)), | daonic ngbsfitucBve Pat ent
No. 6,613,874) and other behaviors (U.S. Patent No. 6,613,874). -6 It is,
t her 9 or pulmenasy| diseaise €USF Patent Prae S8 48Ry asthmen(ULd Taterti e 6.7 for

the nel anogortjn receptors which exhibit greater stabilit d selectivity
for mel afBEoPEFRPIALY. Sfipropis: ttﬂa?fﬂf‘?gf‘? J@’IH%HQ%%B%W\CF n@&ggp%‘b | FSaaflrds.
Pathobiology, 67:318-321 (1999)) and to combat assaults to the immune system such

as those associated with ceriain allergies {(U.S. Patent No. §,713,487) or organ

transplant rejection (U.S. Patent No. 6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29
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, J. 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




5 SUMWWARY OF THE I NVENTION I n one aspect, the present invention is directed
to a conpound according formula (1):

(R2R3) - Al - c( A2- A3- Ad- A5- A6- A7-As-A9)-Ai -RI 10 wherein: AI i's Acc,
HN-(Cli2)mC(O) L- or D-anmno acid, or deleted; A2 is Cys, D Cys, hQ/s,

32%/?10 aci gqu@gglg?téiﬂg 41—](;1% Hﬁ% L%Fg ?I&Qgﬁuﬁ/&gﬁrﬂ %:g?&a% TM 3-T™

or (X1, X2524841X454%5)280 &%—,ﬂe@l&r RORakiDs1 eblail, HopAdédl26:195T1964 [2088) .
D ( X1, X2, X3, X4, X5) Phe he or D (Et)Tyr; A6 s Arg, hArg, Dab, Dap, Lys,
On, or HBeGhinekHe) m. Nt Rl FEYPerGD@inion Therd PatentsT A #:327-386 (200ONEIS: PBEN Bi p,

(3 A%, dbd2 %%)Zml;%m)&ﬁa %hmf’c{r@ Sypidbesioy (U, Pagi e At 68 e °‘€9’s > Oys,

n%?d?lZ)?%t(sa) Péﬁn no 97%}0%@ 1{1-&5(3-::1 %@g%fh?%mor -NH2; each

of R2 an%Eé%.tINoladﬁaomdmﬁbuniqu aaglh pcsiwbbﬁmensmsecmm-ﬁmom%ne group
consi sting of H, (OGo)aI kyl , (CI C30) het eroal kyl, (Q -C3o)acyl

( C2- C30) airirdery D). et QG- N@o:)oatlklywyll() ST y18T{200) yoad knyahnanwem eyl ,
bstituted (O -C30)alkyl btt ed (G stituted
= B i g S e e TERER OB oM 1

cach | o TadaEiad il ae occﬁrren%ﬁ‘*“%?* AR, pafip pRofogemt e 7

C4o) het enpgd by/osog(sél N@@Aﬁ&m e §12- A BN Hxp. RES- B4 alskY(2005)); and

aryl (d - Go) al kyl, -7 aryl (G - C40) acyl, substituted (G -C40)al kyl,

substi t utremhl @@adlﬁéns) betiseasas kydh, assthb $teatmentchf reigd ca@dw)xincMarkison st iet ut ed
(Q C4o) al kenyl, substituted

subst { uebh e gnawaz@m&zo ?y%”y'gﬁsﬁéﬁﬁt”t?\? s e:  m i

| ndependent | y.f each oc

i ndependent | yl‘ﬁﬁn Jecar Flg“r'l%gl'lg %ne %1‘ n‘%re ﬁiela“}m S ﬁegeptgr glgginlcojent ly for
each Occ%éfﬁpﬁﬁwmédulaung a ﬁldeSV ;y F nzrmaﬁzﬂ;g or 'hBﬂ@B&Bﬂ@ AttivitiésOin £ach
occurrence, 1, 2, 3, 4,75, 6, : X4, and XS each is,

i ndep®ndeulbjeqt froheehthereot mmfledhng thyrosEn ﬁélleaser(U 9. PatelﬂaNoo)éeﬂlla@V‘,{),
substituted (G ao)al kyl, (C2- so) al ken%;’gl substi t ut ed (C2-i0)al ken)él 10

(C2-i 0) aPldpsipronesiypthesisiand gelease- (Lo). dlafepNo. 6413874) hadytrmpe@aus((/is:
NEfi, I\D%hten{ 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.5. Patent No. 6,613,874), parturition (U.5. 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).




CN, provided that (1). when R4 is (Ca-C4o)acyl, aryl (G -C4o)acyl,
substituted (G -Go)acyl, substituted aryl (Cl-C40)acyl,

(Ca-C4o)al kyl sul fonyl, or -C(NH)-NHi, then R5 is 15 H or (Cs-C40)al kyl,
(G - &) het er oal kyI (02 C40) al kenyl, (Cz-C40)al kynyl , aryI (G C4o)al kyl,

?uCzbStCiélE);J;IE}geEry i Pt u?’ég’%%%é"ég’% ne &%@?ﬁd ?%‘ge?'tstlﬁr Ofo E:Yc{wge %gygfl@éut ed
(0 Coo) By her@@&x%@ oty SRR mERIAR sBRlacia aupiny ot o

v (C | kynyl |
giryl(cg) %ﬁ*ﬁ?%&%%ﬁ%ﬁﬁ%%ﬁ“&g@aﬁ@ K&Rubtor liggndso) al kyny

(G - &0) het eroal kyl, substituted (C2-C30)al kenyl, substituted (C2-
Cso) al kynyi, or substr tuted aryi (G - &o) al kyi ; (I I1). either A3 or A8 or
both Aust be present in saSUMNARYEQHTHEINY] Obhen A2 is Q/s Dq/s,

hCys, D -hCys, Pen, or D-Pen, then A9 is Cy Pen, or
D-Pen; (V). wiBPIR2PEciallly Bresegt nvenfign ﬁgirec%@f a[ﬁ’ﬁﬂ%/ a?}P )& (VI).
when A8 i %ﬁ&g(@r Gy, then A is not Nle; and (VI1). when A i s del eted,
then R2 an annot both be H, 30 or a pharmaceutically acceptable salt
thereof. -8 A preferred group of conpounds of the i mredi ate foregoing

formula, is vvhere( 3)1‘@1 ASQZ‘QJQ&S-ANA@-ABI\@S-AN?QIE D- Phe, D-2-Nal, hPhe,
Chg, 5>Chg, Cha, hCha, hPro, hLeu, N p, j3-hMet, or Gc; A2 is Cys, D Cys,
hCys, %s,_ Pen, D-Pen, Asp, or Glu 5 A3 is Gly, Ala, DAla, DQu,

(3- Al a, €N b or deleted: A4 is His; A5 is DPhe, D1-Nal, D 2-Nal,
D Trp, DBal, or D(Et)Tyr; A6 is Arg, or hArg; A7 is Trp, Bip, D Trp,
1-Nal, or 2- I\laﬂllsAﬁc BIN-(CHAR«(ON 12 or (Bairey, acish lbadeldpd; or Ahx; A9 is Cys,
D- Cys, hCys, , Pen, D-Pen, or . A10 is Thr, or deleted or a

phar maceut i calA %E%Pp@ﬁ%lhgﬁd?'hcﬁfﬁt—:l’r@ob'l’%&f}PBfQ?rGBd group of compounds of

t he ngTEdI at el f e 5 _conpounds ere R2 and R3 each
is, lIndepende&l &l Hg?%?gﬁﬂ ﬁl%‘ g‘b‘%(rpl oS%j ‘?‘J{ ‘?%m or a
phar maceut i caldys ARCEPhBBIFRI 3abd, 1He5. ‘iﬁf 3:ThiBRR, ﬁfﬁfﬁ%ﬁ@wcomound of
formula (1) is where sai'd conpound i's of
A3 is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, D-(X2,X2,X3,X4 X5 Phe, L-Phe or
D-(Et)Tyr;
At is Arg, hArg, Dab, Dap, Lys, Orn, or HN-CH((CHz)--N(R*R%))-C(O);
20 A7is Trp, 1-Nal, 2-Nal, Bal, Bip, D-Trp, D-1-Nal, D-2-Nal, D-Bal or D-Bip;
A% is Gly, D-Ala, Acc, Ala, 3-Ala, Gaba, Apn, Ahx, Aha, HN-(CH2)--C(O), or
deleted;
A?is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Dab, Dap, O, or Lys;
A js Ace, HN-{(CH2)-C(O), L- or D-amino acid, or deleted;
25 Rtis -OH, or -NH2;

each of R? and R° is independently for each occurrence selected from the

group consisting of H, (Ci-Cs)alkyl, (Ci-Cao)heteroalkyl, (Ci-Can)acyl, (C2-Ca)alkenyl,

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

substituted (Ci-Ca)heteroalkyl, substituted (C:-Cas)acyl, substituted (Cz-Csv)alkenyl,

30  substituted (Cx-Ca)alkynyl, substituted aryl(Ci-Cso)alkyl, and substituted aryl(C:-
Cao)acyl; |

Rt and R® each is, independently for each occurrence, H, (Ci-Caw)alkyl, (Ci-

Cuw)heteroalkyl, (Ci-Caw)acyl, (Co-Caw)alkenyl, (Ca-Caw)alkynyl, aryl{Ci-Ca)alkyl,

-7-




formula: A is Acc, Arg, D-Arg, Cha, D Cha, hCha, Chg, D Chg, Gaba, Ile,
Leu, hLeu, 20 fi-hMet, 2-Nal, D-2-Nal, Nip, Nle, Gc, Phe, D Phe, hPhe,
hPro, Val or deleted; A2 is Cys, D Cys, Pen or Asp; A3 is Ay, Ala, (3-Aa,
Gaba, Aib, DAla, D Abu, DCha, DIle, DLeu, DTle, v v al or deleted, A4

is Hs or r hAr X
A7 is Tr pa:j?li@ﬂ%o) ag@ @Sh&é% E&]S}BBI(?I %h%te%éﬁ:%@é{aoﬁ s ccC, cP a, ¥
(3-Ala, P& st (Y CUC.akéatygd bsmutba &LmE!k% Restif d,ys 30
AlO0 is TSr@ or)agieﬂljet ed; whera(el n at Ieygsfsuone of % or) Ae |1§ del et e%l but not

bot h, Qfﬂfcﬂphﬂthﬁubmmtﬁdlaml((é@ém)dﬁﬁecmlkylﬂﬂMbm -QENT)-DEBS er r ed

corrpounds of the i diately forego rqu onpounds is where said
compound i s ofmlls},,glralgﬁ y fore cﬁ%ccur?en%e, 5) 58 Pp

PRVERS PR L R T A T T
Ac- Nl e- c( Cys- liig phildpeadéntly fbF Bachlveatyénce N2, 3, 386) & ANO 2

D Phe- c( Cys- Hi s- D- Phe- Arg- Tr p- Al a- D- Cys) - Thr-NH2 SEQ I D NG 3
D- Phe- c( Cys- Hitds, Dldapemﬂmjlyfppea(&:homqncqﬂs r3TH|,r5,NH@7 SEQ | D NO 3

AT e s TR TR
D- Phe Arg~T

D Phe A T eSS0 (O 0y sy (el

Ac- Di@- f16)ﬁlﬁ§ﬂyl|'|btﬁjsatlﬁbk§((ﬁﬂ 1GabR shbstitutbltidivl 3@ NELNDE  or

Ac- Cha- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - NH2; SEQ ID NGO 6 15
Ac- Nl e- cCR&p- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - NH2; SEQ I D NO 6
Ac- N e- C(Q/s D- Al a- Hi s-D-Phe- Arg-Trp-Cys)-NHt; SEQ ID NO 7
Ac- N e- c Prgededthat 5 Hls DPhe Arg-Trp- Oys) - NH2; SEQ ID NO 7

Ac- N e-c(Cys- (ba- '{1¥1§ BN %&) Qs Rellted_ (Ci-Cajacyl,
Ac- Nle- c(Cys- Arb- Hi S D A rp- 233/5 - g ﬁ 26

Ac- N e- - ) n RS

AN E-Eégaﬁxma-*ﬁf‘@’ﬁt%h%“%@%p- o H‘ﬁﬁg’é‘&%@m then K¢ e

Ac- NIZ- cHD- Cy st IEACa)aliyd - (C:Rhehdterpalkyh- (@Q@ﬁkﬁlﬁl{(@z-l@l)ﬁ@ﬂyl aryl(Ci-
Ac- N e-c(D Cys- 83 Al a- Hi_s- D- Phe- Ar TB SEQ | D_NO 8
Cuw)alkyl, substituted (Cs- vl substltuted (C1-Cao)heteroalkyl,

substituted  (Cx-Cw)alkenyl, substituted (C:-Caw)alkynyl, or substituted aryl(Ci-

Cw)alkyl;
(IM. when R? is (Ci-Ca)acyl, aryl(Ci-Ca)acyl, substituted (Ci-Cao)acyl, or
20 substituted aryl(Ci-Cso)acyl, then R? is H, (Ci-Cso)alkyl, (Ci-Csojheteroalkyl,

(C2-Cap)alkenyl, (Cz-Cao)alkynyl, aryl(Ci-Caoalkyl, substituted (Ci-Cso)alkyl,
substituted (Ci-Cso)heteroalkyl, substituted (C>-Ca)alkenyl, substituted (Ca- |
Cajalkynyl, or substituted aryl{Ci-Canjalkyl;
(I). either A®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 A?is Asp or Glu, then A?is Dab, Dap, O, or Lys;
(VI). when A8is Ala or Gly, then A is not Nle; and
(VII). when Alis deleted, then R? and R? cannot both be H;

30  or a pharmaceutically acceptable salt thereof.




Ac- Nl e-c(D- Cys- Gaba- Hi s-D- Phe- Arg-Trp-Cys)-NH2; SEQ ID NO S 25
Ac-N e-c(D Cys-Ai b-H s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D NO 8
Ac-N e-c(D-Cys-A y-His-D Phe- Arg-Trp-Cys)-NH2; SEQ I D NC 8

Ac-N e-c(Cys-D Al a- Hi s-D- Phe- Arg-Trp-D-Cys) - NH2; SEQ I D NG 9

P e L L
Ac- N e- c(GhereAhD is-ase, DoRhS m@gwt,pplib QPreND22-Nal BHHe, ¥R D-Che, Cha,

Ac- N e- C(Q/s d y- Hi s- D Phe- Arg- Tr p- D- Cys) - NHz SEQIDNO -10
Ac- Me-c(D- Cy h&laa HPgo, bLPhdNigy f-hMet-dd-(Bgs) - NHL; SEQ | D NO 10

Ac-N e-c(D Cys S) - NH2 SEQ | D NG 10
Ac- Nl e- c(Dq/sA%éAéM ﬁ@sfgﬁfmﬁxﬁ ﬂ"&b%@/ AsPPEGIUSEQ | D NO: 10
AN oD Ovoaliaay s P dihy RaBioApHhiagR® | O N0 10 9
Ac- NIec(DQ/sAlb AT G- aD@y ' D NO 10
Ac- O c- c( Asp- HasisPrighe- Ar g- Tr p- Gaba Lys) - NHz SEQ ID NG 11

Ac- Chg- c(Asp-Hi s- D Phe- Ar g- Trp- Gaba- Lys)-NHL; SEQ I D NO 11

Ac- hCha- c( Asp-Ad is DEFeh &-INpl, TP-3- N b - TrpsP-Bakilor DSEDT! YD NQ 11

Ac- D- Cha- c(Asp | S- DPQW rg- Tr p- Gaba- Lys) - NH2; SEQI NG 11 10
Ac- Ni p- c( Asp- |s‘5 BISHE T8 Tr p- Gabs- Lys) - NH2; SEQ D NO 11

Ac- hPro-c(Asp \ [ 1aLYys) - NH2; SEQ I D NO: 11

Ac- hLeu- c( Asp- {ﬁ ST& ﬁﬂﬁﬂ%ﬁgﬁ ale&g 14?‘}}3) NHz; SEQ I D NO 11

Ac- h@ba- c( Asp-Ad is Aldc,Phe; [Mhﬁaaaeap@drmk NM SEQ I D NO 11

Ac- Phe- c(Asp- Hi s- D- Phe- Arg Trp- Gaba-Lys)-NHL; SEQ I D NGO 11 15
Ac- D- Phe- c( AspAtB QyE}IPEysAI@STBfi‘@bBerL%?eINHt LySEQ I D NO 11

Ac- D- Chg- c( Asp- Hi D-Ph(fe Trp Gaba-Lys)-Nz; SEQ ID NG 11

n- but anoyl - Che*'¢ i@ﬁ he- Ar g- Tr p- Gaba- Lys) - NHL: SEQ I D NO 12

05 et - o AR Sl 4 %’éﬁ% BsBlBRe) (N SE0 1D Na 11 20
Ac- Gaba- ¢ ( Asp-Aipteferieh 6B -okT dmighisidb Yst) thil m&ﬁgewfdl\%&ﬁg group of

Ac- Cha- c(Asp- Hi s- D- Phe-Arg-D- Trp-Al a-Lys)-NHL; SEQ I'D

Ac- hGha- eérppuhils isDvRéve- Bt andRTeqrh/Ab aindgpendshidy, BEGEY,Dr-Nedphdoyl, or n-
Ac-Leu-chsp H s- D- Phe- Arg-D-Trp- Al a-Lys)-NHL; SEQ I D NG 13
Ac- hLeu- BEREEY} 2 Wﬁi@:&bwﬁm le gajidhenepd. . SEQ I D NO 13 25

Ac- Phe-c(Asp-Hi s- DPh D-Tr H2; .SE NO 13

Ac- Nl e- c( Asp- A B Bﬁe e%: Cﬂ‘ﬁ?‘%‘d&l’%‘)ﬁ‘ E%fs Q@‘Eﬁoﬂb"ﬂd is of the
Ac- Nl e- cehsRiiki s- D- Phe- Arg-D-Trp- (3- Al a- Lys) - NHL SEQ I D NO 14

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

Ac- Nl e- c( Asp- Hitds BcEhergADBARY, Tha; Mh&,)lﬂjlmNﬂhg, SEChg, Bab&) e} Leu, hLen,
20  p-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-fle, D-Leu, D-Tle,
D-Val or deleted;
Atis His or 3-Pal;
25 AS is D-Phe, D-2-Nal or D-(Et)Tyr;
At is Arg or hArg;
A7 is Trp, 1-Nal, 2-Nal, Bal, Bip or D-Trp;
A8is Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx, Aha or deleted;
A?is Cys, D-Cys, Pen or Lys;
30 A js Thr or deleted;

Wherein at least one of A2 or A8 is deleted, but not both,




30 Ac-N e-c(Asp-Hi s-D Phe-Arg-D- Trp-Apn-Lys)-NHz; SEQ I D NO 14
Ac- Me-c(Cys-Hi s-D Phe-Arg-D Trp-Apn-Cys)-NHL; SEQ ID NG 15 -11
Ac- Nl e- c(Cys-Hi s- D Phe- Arg- D- Tr p- Gabs- Cys) - NH2; SEQ I D NO 15
Ac- Nl e-c(Cys- Hi s- D- Phe- Arg- D- Tr p- Ahx- Cys) - NH2; SEQ I D NO 15

Ac- N e-c(Cys-Hi s- D Phe-Arg-D- Trp-(3-Al a-Cys) - NH2 SEQ I D NO 15
Ac- Nl e- c¢Gy phamaceniivally aceepfable salighegeaf.Cys) - NH2; SEQ I D NO 15 5

Ac- N e- Ala: His- Dr 2- Nal - Arg- Tr QD NO 16

NN 6 o Gro. M SPRAETE! SN, 5 ﬁg}%/&w% SHeFIEaTi0 BFRUP of
Ac-N e-c :NH2; SEQ I D NG 16

n- but anoé@(%? ('QWIHL’&% k'”“@%é’f ﬁ"z% f-oys) - N(I—DIZ SEQ I D NO 17

n- but anoy;b-mmcm@m- SEQE) NIt SEQ I D NO 17 10
Ac- Ni e-c(Cys-D- Al a- Hi s-D- Phe- Ar g- 2- Na ) - NH2 SEQIDN018
Ac- N%- cé@ﬁea%meEmemmA&-W)J’%lyﬁﬁwlﬂ% ID NO 1

AN . 2%%@65(@%'-@-?8%@% PRELYSRIER S b o e
ﬁgmlg g? S- %Tgigp?%ﬁg:%a{b Arg Bal g/“) NH?EQ?%H D &I(g') %g
Ac- Nl e- cORgR=diE ﬁm&ﬂg@rﬁg -B-AlaD-Cy ) TR-NHSESEQ ID NO:2 1

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NHr SEQ | D NO. 22
Ac- N e- c@MﬁM@M@ngatm@ Cps) Tha S SEQID NO:3 2

o il c( & Merlop i ¥ eectirrapt SNBSS B ie: 520 1D N0 24

D Phe- Eé%iﬂﬁ s D P P AR AL A, RO MO i 520 1 b o 24

D- Phe- ¢ ( £y-g6klchA &y-FeDPNe0A Bi- DroPGAbA L {5)NED; SEQ FNNO:5 SEQ | D NG 26

D- Phe- c( Cys- HIS (Et) Tyr - hArg- BlppAIa D-Cys)-Thr-NH2; SEQ I D NO 26 25

Nl e- ¢ qgeﬂ-&mﬁmm@n@m TpsGabd-Rys)DHD; BEQN]D N®:6

Ac- Nl e-c(Asp-D- Al a- Hi s- D- Phe- Arg-Tr p-Lys)-NH2: SEQ | D NO 28
ene Aehansirsmiis - Berne: l‘n-‘gGB'a@ Lrdsy RSB0 0D Nor o8

£6- chle B R R T ey EPotbd08 1\ 50 0

A N RVl NEDHSE NO: 30
Ag ng 2’(‘%“2%| | eD%%%%T% )2) NHnggc?% NO 30 -12

Ac- N e- cAé&pe-BQyep-Ail S HB-DheA - TippC @)SNH&‘;IBEQ IBHQOWD NO: 30
Ac-N e-c s-D- Tl e- Hi s- D- Phe- Ar g- Tr p- Cys) - NHt | D NG 30
Ac- N e- c:% &m&ﬂaﬁ&Wng-Tmﬁ SEQ I@ D NO 30
Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
20  Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-¢(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NHg; 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-p-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c¢(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
25  Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-¢(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHg; SEQ ID NO:8
Ac-Nle-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-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
30  Ac-Nle-¢(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)-NHz; SEQ ID NO:9

-10 -




Ac- Nl e- c(Pen-Hi s- D Phe- Arg- Tr p- Gaba- Cys)-NH2; SEQ ID NO 31 5
Ac- N e-c(Cys- Hi s- D Phe- Arg- Tr p- Gaba- Pen) - NHL; SEQ I D NGO 32
Ac- Nl e- c(PenH s- D- Phe- Ar g- Tr p- Gaba- Pen) - NHr  SEQ | D NO 32

Ac- Leu-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) -NHr SEQ I D N033

ﬁg:ﬂ% c‘%‘%’i* SC% erlgfﬁﬁ'g% %%Jﬁﬁéz 5@5@% 33 10
nc: She” A b d st caben s cyibhes S0 NS

Ac- 2- Nal A& NI-gDHC§s- MPH@M%E?—W;& )-INHZ; SEGHD NO:NO. 33
Nl e-c(Cys-Hi s-D eArg Tr p- Gaba NH Q I D NO 34

Phe- ¢ ( Oysc-Nlee(D-GyeGabarHis-p-RhebArg=Fep-DEps) PQEQSEQ INANG4101 5
ac- NPo. hckle-aDi s At Briherd b B G ok SuQdPRORA 56
a N 0. QB Ee IS TRERe Ry e SRR YT R Ha RO N 2

Ac- N e- C‘Aeéeﬁ SsplH gDl e G- THpRGAkh- SEQID;NSH® | D NO 38 20
Ac- Nle- c(Cys- ﬂs D- 2- Nal - Ar g- Tr p- Gab?sg&bgﬁNHg SEQ I D NG 39

Ac- Nl e- AChEhatkEsp-HistRiPherArg TFrp-Gdba-1ge NHE-SEQID NOINO. 39
e Ch 2%%&@5 B H gl P b G L LN EQ BB NOr 40
n. Pe. AEK-HARP T PRE Ak Bpica A e Bty ST RoRg, 15 4 *°

DPhec RPidL} IPNO:AD NO 43
D Phe- c%%s Hi s@ﬁ%ﬁ%ﬁp f% %)g/q?)é S‘?ﬁ% OEQSEQ | D NO 43

D- Phe- c (AyBLad-oABpHiis-DAPhe MQ—T@M[@}M-EME@H?ME@I D NO 43
Ac- N e- C(C%S H s- D- Phe- Ar g- Tr p- Apn- Cys) - IDNO42 30

Ac- N o- erBGhaF(@spriHisd Rh&fsrsﬁﬁkﬁabe;@s)
QEZM : - AR s B E PR AR Ik%ii“%ﬁ@ﬁ%ﬁ@lﬂg

Ac- 29
n- B LAy %@%ﬁi‘%‘?@f@%@éﬁa T N s

Ac- D- ChaxsDASp-HiASpPIisIB PRe-ghrg: @ha-ﬂw}}\H-Q-BE@HD)N@lNQ 44 5
Ac- hCha- c( Asp- Hi s- D- Phe- Ar Trp Gaba L SEQ I D NO. 44
Ac- D Cha A G- AP TR P presThprCiapesl e AP NOH2
AN o dches(aSePind ﬂﬁé&%@%ﬁ@@%ﬁ%@ NG 45
Ac- Nle- %ccﬁ'ﬁmlt %(&p% ﬁrfﬂlegirg'ﬂpﬁa&%a%ﬁ)) 2 sEETD! ol 45
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; SEQ ID NO:13
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHy; 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)-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-Nle-c(Asp-His-D-Phe-Arg-D-Trp--Ala-Lys)-NH; 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
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10 Ac-N e-c(Cys-Hi s-D Phe-Arg-D-Trp-(3-Al a-Cys)-0OH, SEQ I D NG 45
Ac-N e-c(Cys-Hi s-D Phe-Arg-D Trp-D- Al a- Cys)-OH, SEQ | D NO 45

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-Hi s-D 2- NaI-ArgZNaI-Q/s) OH; SEQIDNO46
Ac-N e-c sDAIa HIS D2 Nal - Ar S) - O—l SE NO46 15
Ac- Nl e- c{(“gﬁg -ngiakaﬁ}’@}r 46

A Nie- E%Eyﬁﬂ&%cfi\d %&ﬁﬂ%@'@? N %i%l“@ﬁéﬁg *@

Ac- Nl e- CAOKge b C%s@ﬁ?.ltﬁ‘- . Ibmm548 or
Ac- Arg-c(Cys-D-Al a- Hi s-D 2- %aI-Arg Tr@)s) l'\IHz SEQ I D NO-49 or 20 or

phar mac eAt-MabﬂCws&bs@PhHﬁa*thp—D—Aﬁr @p&)-NHbJrSEQJIEENQIEed of the
i medi at el foregm rlé&%‘ of corrpounds |s a corrpound of t he formul a:
%be-ﬁﬁ IO,

Ac- NPe- cf gTTgp@@)

AN o a%%ﬁ E«C”%e B PN g %ﬁ?ﬁ% §E§¢B~k}8¥2 *
Ac- N e- CA&}@@Rcﬁsab mér&ﬂn@NM-grgnm@@% )k §Eg

Ac- N e-c(Cys-D H s- D- Phe- Arg- Tr p- Pen) - OH;, SE IDN029 or
Ac- N e- af-byrtanbiylsNIB-dp0es-R-glafHis- Ddthe- Aer)-NaHCySERNH[SBUIR 81l 7

pharmaceutically acceptable salts thereof. 30 -14 A nore preferred

corrpound“b‘ﬂtaﬂei‘lrﬁzﬂeac@l%q -AlagHisclg- Pé"&r%Fgc'BprGYﬁid\]Hé SERQRHWNO:Xor mul a: Al is

Val 87 hPEys Dty Lo Naiys R SEQIINOTR 10 B che, o116

D-Leu, %Jmec@xmm}ﬁ;bemdm A1 })E‘)N}stﬁ:'ib'N?/ﬁ is D Phe, D 2-Nal
or D(Et)Tyr 6 is Arg or hAr 10 A7 1s Trp, Bal, Bip or D Trp;

AS is G Ac-NN-¢(CyRD\AR- I-&Da]?he%fg-Bﬂl:ths)NHdSEQﬂEﬁNO W9 is Cys, D-Cys, Pen
or Lys; Al10 is Thr or del eted; each of and R3 is independently selected
fromt hef"“gNlﬂJﬁCC'@'l%G%l! %%%%‘Tfﬁgyahw QD pixphaceutical | y

accept abl e\dllash %sﬁf—i’h&Arg—Trp-D—Ala-Lys)—NHz SEQ ID NO:19

15 Ac—Nle-c(Cys-D—Ala—-I—hs-D-Z-Nal-Arg-Bal-Cys)-NHz; SEQID NO:20
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:21
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz;SEQ ID NO:22
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-f-Ala-D-Cys)-Thr-NHz; SEQ ID NO:23

20  D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-p-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
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-3-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
D-Phe-c(Cys-His-D-(Et) Tyr-hArg-Bip-8-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26

25  Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:27
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NHzSEQ 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-c(Cys-D-lle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
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More preferred of the i medi ately foregoing group of conpounds is a
conpound of the formula: Ac-Arg-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-Cys)-N 2; SEQ
ID NO50 20 Ac-D-Arg-c(Cys-D Al a-H s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D NG 50
Ac-D- Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Trp- Pen) - NHz SEQ I D NO 51

gﬁ grg\fg PRy B et T AP by N TR BN NZO;ZZS
ho D A o ISR D Dt 7 %%‘fﬁc{s\jﬂf%ﬁﬁ@é@% NG 53
- Ac- Ar g- CAABRe- -Biha-His - Fwﬁga‘ )-NEE:; SREDINDSO: 53

Ac-N e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Tr p- s) NH2 SEQ ID NO 7
D- Phe- ¢ (8ydlef@apHiED-Fhe-Asg JriGubaIoys)-AHD; S‘}QDTNQENHZ SEQ | D NO 24

Ao P c%@l?@ﬂ@%éﬁi%w%@%é cpH SER3E W50, 32
NN oo R Ne PR A Brd i TP Bl e Nl SRS -7

Ac- NI e- CA&Y.8u-tiCysBPHBITRP: Abatra(Qys)-Ni? SEGAD NO:330 2
DPhe-c(Q/s-Hibﬂs D- Phe- Ar g- ngp 3- AI?%)QIS) T?rﬁ-QNHz; SEQ I D NG 3

D- Phe- ¢ (48yEhiictCys-isd>-Rhg-AngplipeGabarC ) NHF FEQNRNOSBQ | D NO. 3 5
5 AR S
P2 MU S REEA S A R

: Ac Chg CAAVREHC s-EﬁBbem?@m TPp-CRiBa- M—NHQEQSEQ\IOQSNO 11 10
Ac- hCha- c( Asp- H§s D- Phe- ArggTrp Gabadyl%);s) NH2;” SEQ I D NO 11

Ac- D Chg%czﬂhﬁqbfﬂw-m&gﬂm-wméﬁHNBEQ B NO 11
Ac- hPhe- c( Asp- H| S- DPhe Ar - Trp- Gaba- Lys) - NH2; SE%SI D NO 11
Ac- N e- m$a - 33753%'2 EQ I D NO 15

v ?&%efzcﬁ %S%E‘*}ge-%saﬂsvéﬁéa-%% %%S%E@)Niﬁ% DNa2s
D Pre (& O B A oA T S R ) SR RISO8. 01 b oo

D- Phe- C(Abfblld%(eym&la}mwtm«e%@we #@HDSEQSIDN’@%NHr SEQ I D NO 24
D- Phe-c(Cys- Hi s- D- Phe- hAr -B S)-Thr-NHz; SEQ I D NG 26 20

D- Phe- ¢ (P@]léﬂq-ir(@&afbfi’hﬁ&rgﬂk gpﬁaba- N DSEs;zsIP NE7NHL; SEQ | D NO. 26
ho- N o oSt e BB g Al e b BRI NG 26
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-p-Ala-Lys)-NHz; SEQ ID NO:38
20  Ac-Nle-¢(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NHz SEQ ID NO:39
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NHz;SEQ ID NO:39
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH; 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--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-¢(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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Ac- N e-c(Cys-D- Al a- Hi s-D- Phe- Arg- Trp-Pen) -OH, SEQ I D NG 2

Ac- N e-c(Cys- D- Abu- Hi s- D- Phe- Arg- Tr p- Cys) - NH2; SEQ | D NO 25

Ac- Nl e-c(Cys-D-Val -Hi s-D Phe- Arg-Trp-Cys)-NHL; SEQ I D NG

Ac-N e-c(Cys-D- Il e-Hi s-D Phe-Arg-Trp-Cys)-NH2; SEQ I D NO

Ac-N e-c s-D- Leu- Hi s-D- Phe- Arg-Tr p- Cys)-NHL: _SEO | D NO
Sefeelampeiiiy

N e Qlﬁ%mgcqb L%Hm@% £6 1S 30

AN & SO B0 Hia 1 Ben st TR QUoOHNEROTFERING 39 30
n- Leu. o oraBiAsg HI DOl gr%a%gag@@wnggg@}r%mw a

Ac- Cha- cAGChi-stA3pFHis-DifhetAng-TipbGaiykys)KDiT; SECED NOD:#O, 33
AcIIec Hi s- DPhe Arg Tr p- NH2:. SEQ | D NO 33
N Pio. GO PETIclA T PO A ATe B Ao CPESEGEONGHO 33 5

he YA eAS Q?Sé%fﬁpﬁ%ﬁﬁ% A%ﬁ%ég%sg%&?@ab@ Ba'as
Phe- o( Oy ActiPRe BApenfc-r SEQ AN
c- Nl e- c( Cys- 3Pal -D- Phe- Arg- Tr p- Gaba- S) - NH2 SEQ | D NO 35

Ac- N e- cA@Ne-E(ngsd{hm-Pﬁe@hg-mrga-uapaq:s)-omsEsﬂq NO4¥0. 36 10
Ac-N e-c s- H s- Phe- Arg-D- Tr -Gaba- Hr SEI%IDNO:%?
i N|ec%~ LSRN AC A SD MRAT b N 16
- I D NO 16
oS c‘%@y@ '&cNS%“ﬁﬁPB&E“E@TA'B‘ Y&%M £ No 20
AC N e- CAANQe- /s Pi-TNPhe -ﬂ-ﬁral-aﬁa)sdﬁ%ﬁ HEONGUHO 38 15
Ac-NIe-c(Asp s D 2- Nal - Ar -Tr (3 Al a-Lys)-N SEQ I D NOG: 38
Ac- N e- CAGD@E-E(I@SHD—HM&HZ}NFHMMFMBEQ Isa@om NO: 39

Ac-N e-c s-Hi s-D-2- Nal - A Trp Ahx- Cys) NHt ; | D NO 39
Ac- hPhe- é&%ﬂ(ﬂyglbf\ia M&Dpéq %—PIM%EQ NO:£6 NO 40

A Al @%&ﬁ@&@%&éﬁ%@%&hﬁ&gﬁ%@%@ﬁ%P NG 49 or a

phargacepd | A¢REALDS REl-hrd RELE )-O I4grred conpound of
?ﬁ e % I's g gﬁ?orrm

formul a re sald conmpoun a: Al is Arg, D Arg,

hArg or &-hwé-quﬂ®-Ma- bmﬁ;c@yé)som;smmm@@alt thereof. A nore
preferred conpound of the inmmediately foregoing group of conpounds is
wher e s ahetNIoaSysitAlasThs-DelPhe-Arg-rp-Ben)ZOH; SEQYD N@22ys, hCys, D hCys, Pen,

D-Pen, As d uy;
en Acp-Nlent.(Cys-lf-ﬁs-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)-NHoz; SEQ ID NO:49 or

WWwWwww ©
eoNeoloNe

20  or pharmaceuticaily acceptable salts thereof.

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

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

30
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ASis Ay, Ala, DAla, DGQu, (3-Ala, Gaba, Aib, or deleted; 30 AAdis Hs;
ASis D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, or D(Et)Tyr; -17 A6 is Arg,
or hArg; A7 is Trp, Bip, DTrp, 1-Nal, or 2-Nal; A8 is A6c, Al a, p3-Aa,
Gaba, Apn, or Ahx; A9 is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, or Lys; 5
A0 is Thr, or deleted; qr a phar euticall, cceptable saljf.t eof. A
more pref er r et RETHIGIES fcoﬂPQ"PﬂEg?rﬂ‘@Pgbﬁ%Wgﬁfﬁﬁ%fmmogg{ﬁounds i s
wher e oamdiR3 each is, independently, H acyl, n-propanoyl, or n-

but anoyl  or "a pharnaceutically acceptable salt thereof. 10 A nore preferred
conmpound of tAEisim%dmxr Thi, HEGOChG, D-Chg, e, Leap2Phil N, PheVbae, sai d
conpound is of the formula: A2 is Cys or Asp; A3 is D-Ala or deleted; A4
is H's; hPhepValardele®eds or D-2-Nal; A6 is Arg; A7 is Trp; ASis Ala, Gaba
or deleted; A9, i s, Pen or Lys; 20 Al is deleted; or a pharmaceutically
accegt abl e saftis é‘%@‘.’r%ﬂ'}nre preferred conmpound of the inmmediately

f oregoi ng groyp: T Sl.SV > L} 3 ' . ndependently, H
or aryl; or alhi %?aﬁln%éﬁer&%ﬁggmmgﬁ@%gg%g%,ﬁﬁgoﬁggﬁedﬁ More preferred
of the i mmedi atglHis bpseapi ng group of conpounds is a conpound of the
formul a: Ac-Arg-c(Cys-D Al a-H s-D- Phe-Arg-Trp-Cys)-NH2; SEQ I D NG 50

Ac- D Ar g- c( CyA: BInPhe, HP-2-Nialfon &-@tJyTr p- Cys) - NI 2; SEQ I D NO 50 -

Ac- D- Arg-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Pen) - NH2; SEQ I D NG 51 30

Ac- D- Ar g- c( CyA%isATSSr PAEAr g- Tr p- Gaba- Pen) - NH2; SEQ | D NO: 52

Ac- Arg- c( Cys- i s+D- Pher - Gaha- Pen) -NH2; SEQ I D NO 52 -18
Ac-ﬁrbg-c(qs-‘g%@ﬁgﬂﬁg@{ﬁ?ﬁ% B- Pen) - NH2; SEQ I D NO. 51
Ac- D- Ar g- c( Asge isliGly, Dy iane-al, @3abh PA fh 2A Y, BF dbldied; SEQ | D NO 53
A®is Cys, D-Cys, Pen or Lys;
A s Thr or deleted;

each of R? and R? is independently selected from the group consisting of H or
15 acyl;
or a pharmaceutically acceptable salt thereof.
More preférred of the immediately foregoing group of compounds is a
compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
20  Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-o(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:51
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
Ac-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:51
25  Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:53
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
D-Phe-c(Cys-His-D-(Et) Tyr-Arg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Nkz; SEQ ID NO:27
30  Ac-Nle-o(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-Ni1L; SEQ ID NO:32
Nie-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
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Ac- Arg- c(Asp- Hi s- D-Phe- Arg-Trp-Al a-Lys)-Nir SEQ I D NO 53 or
Ac-Arg-c(Cys-D-Ala-H s-D-2-Nal - Arg-Trp-Cys)-NH2; SEQ ID NO. 49 5 or
pharmaceutically acceptable salts thereof. Mre preferred of the

i mmedi atel y foregoing group of conpounds is a conpound of the fornul a:

A D e GhecKiy sl ABp AFerTHPBe Breip i AT Py SERIDSIRY D N0 51 or 10
phar mac At e &ﬁa—?ﬁs{’%@?yﬁﬁ%ﬁ%ﬁﬁ %/éﬁ?%@‘igr'r&“ﬁ’f“? e i mredi at el y

f or egoi g%%sr Ala-D a:
Ac-Arg-g%a/ﬁéQ@Ala H s- D Phe- Eﬁé ‘ﬁp E@ §) - NHr SEQID Ng{ﬂSO 15 or a

phar mac éPhe-a{Cys-Hisc{Phairg-TrpHGabiaHb@&6)-ThidiIe; BEQTBMN@S of the immediately
fore 0| ng roup of conrz‘gounds Is a compound of the formula:

h | bz?rﬁwmﬁyﬁlﬁéaﬁEQ@N%; D NOd51f OL a

t
Fm‘iég?ée” LAt RS et e Ay SEPRIRORL TS (5% be Forml a
Ac- Arg- ¢f QA@@HE‘L ﬁ}ezqﬂgafxlp&%aﬁﬁ >N shAD @ | D NO. 49 or a

pharmaceutical 'y accept abl e saf't thereof. I'n one aspect, the present

i nvent i Ax-Nie-¢liAspHieD-Phe-ArgTrpWabd-136HDHLE SEQ IRNO6r nul a (11):

(R2R3) - A" - c( A2- A3- Ad- AS- A6- A7- AB- A" ) -NH2 _wherein: 30 A' is N e or deleted;
A2 is cyﬂg:-ehgﬂéﬂfsﬁp-ﬂg-w%@%rgohp&a%ws)m SEQIPNOId AS is D-Phe; A6 is

5 gaol s @é&ﬁ?cwglﬁéﬁ'ﬁhg’?{:ﬁiéaﬁaﬁ%g I\ﬁlﬂ’déﬁgﬁéﬁg 332: th Sgb?r g:n ?ﬁg;
g roup ¢ %b—%ﬂé-' &A%I) Ijﬂs-%-Phé-grg % %%a&L)Q Rﬁ![z?'ﬁﬂqtrb%m 1

Ac?hPhe—c(Asp-His-D-Phe-Arg—Trp—Gaba—Lys)-NHz; SEQID NO:11
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-p-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-¢(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH; SEQ ID NO:21

16 Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NQ:22
D-Phe-¢(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-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-p-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 1D NO:26
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-c{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-lle-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-¢(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:30

30 Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:31
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:32
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(l). when R is (CZ-C6)acyl, then R3is H and 10 (Il). when A2 is Cys,
then A9 is Cys, or a pharmaceutically acceptable salt thereof. Mre
preferred of the inmediately foregoing group of conpounds is a conpound of
the formula: Ac-N e-c(Cys-D Al a-Hi s-D Phe-Arg-Trp-Ady-Cys)-NH, SEQ I D NO 54

Ao N e ATy ST R hete P AN 5 o 5
ao- e c(& B o RSN G G SS IO Nov 4

Ac- ¢( Cy sA &gty isFiDPher Arg TTrp-Giba- ;NN%BEQSI&NOBBNO 55 20
Ac-c(Cys-d u- HIS D- Phe- Ar g- 2- I-Ala- S) - NH2 | D NO 55
Ac- c( q/sA@Pheﬁ(@sﬁ&meeamg-Trp&ahaaC PEC O@BNO 56

o L AV D B A 1F &ﬁ%&%ﬁ&ﬁp 1D Mo 87
ﬁﬁ NIE cé N Pt Gt e S NNGER | P N 57 or
Ac- N e- WC%&@&PI&-&%@-G&SM? h)-M—B,SBQ)DN@M SEQ ID NO 58 or a

pharmaceutically acceptab t hereof . Another nore preferred conpound

of fo][ muhexNie-y(Cys-IPal- Btﬂ’fﬁe-mg-Trpt;GahaaGHS)dﬂTﬁ,@Q %Nﬁb@ﬁndst t hat ?r e30 o
o esent A NeRD- %—%ﬁ%@%ﬁﬁ@%&@ﬂ&@%@@iiﬁ 'thereof . -20 In
anotsger ASREEL«C Ii%s%g_ unt g‘?@@m%maceutlcal

conposi tion conpri sing an e t| ve a conpound of formula (1) or

forml a Ad-Nle-8&yd @JMMﬂﬁNaﬁhﬁgErpCﬁ)-ﬂmﬁfsmaDNG%| y acceptable salt
thereof and a pharnaceutically acceptable carrier or diluent. 5 In another

aspect, Amw@c(@@m” -fllmma-zawtabmf aal- @Sflrh&ﬂmﬁd fB@tlDll\é@tlé( ?:g)rrpom ]E i on I
conprising an effective_anmount of a ¢ 0 a or formula
5 I lrrg:)t ﬁs ‘%Fg YH'LQ M&%%P@'N??Aég Bﬁ%&%ﬁﬁfﬂ%@ HIR/& v gt iabl et sa\IN':1 t her eof ,
oget her CahA kR r diluen erein
g M TR T ARIER N sE0Tnio 8

said conpoun ecepror agonist. 10 In

anoBer QASRECE Asbtl%sm&mi ]gnﬁ'? [H-AAL QVI—IQSE@IWN@IEB&CGUU cal
conposition conprising an ef ive am)unt of a conmpound of forrmula (I) or

f or nul a AdNJe-a(Cyddis-pa-NedAap+Tapaiaba-Cys)-NH SEQIDENG0al | y accept abl e sal t
t her eof toget her with a pharnmaceuti call acce table carrier or diluent,

wher ei n AaNE-cCysgEsmi2iNalArgdrpAleEy NO3% ecept or agoni st with

b AR AR, 15 194 7

Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHz; 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;
A3is Gly, Ala, D-Ala, D-Glu, B-Ala, Gaba, Aib, or deleted;
30 Atjs His;
AS is D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, or D-(Et) Tyz;
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i receptor than for the human nel anocortin 1 receptor, the human

nmel anocortin 3 receptor and the human nel anocortin 5 receptor. In yet

anot her aspect, the present invention provides a pharmaceuti cal

conposition conprising an effective amount of a conpound of fornmula (1) or

20 formula (11).as defiped hereinabove, or a pharnaceutically acceptable

sal t thereof,Atﬁgb‘ﬁh‘érr &h a pharmaceutically acceptable carrier or

di l uent, wher gj i G I IS oag3el ective mel anocortin 4 receptor

agoni st vvith§ Jﬁ@&%ﬁ?%@?ﬁ@h";zq‘é aracterized by an ECso at |east

17-fol d nore Aeisedc X, BoXlatGebah AR orn&hgnocortin 4 receptor than for the

human mel anocortin 3 receptor, an ECw at | east 90-fold nore 25 selective

for the humanAisICGrsoldeys hCus, DebEys HeniPdlenfeLyshe human nel anocortin 3
receptor, an t |egst 200-fold nore selective for the human

- 5 B pE BRteter

mel affocortin an for the human nel anocortin 5 receptor, or an
EC50 at - I for the human nel anocortin 4
receptorért aﬁ?&%@ﬂﬁ%g&sﬁgﬁgﬁgﬁ n 5 receptor. 30 In another aspect,
the present iAvfawire Oprefdresd dempdundabfrade uimeeliatelp nfedegding ngroappof si ng. an
effective anount of a conpound of fornmula él) or -21 formula (I1) as

def i ned demmsiundp ds whepg R3 and 2 eadris indepepdenlye Bl syl nepriopanoidy e
together, with.a pharmaceutically acceptable carrier or diluent, useful for
treati nd’“é?f“’yéeﬁgé’ﬁw ﬁcéﬂtéﬁﬁgﬂlg&?“?ﬂ sease or nedical condition
suchpas general . of i | apFaiar i br.ai

i nf Pgmrati on,gsglgg?si’%%%de%tgpgogiléhock. QI #@%fﬁkﬁg %g%%%g érﬁlélﬂp?fesent

i nventi %@mﬂﬂ@m&@h@ﬂr@%ﬁ:ﬂ of the fResilhi on conpri sing an effective
anount of a conpound of formula (1) or fornula (Il) as defined

her ei nabove, &%is&yplonAspreutically acceptable salt thereof, together with
a pharnmaceuti cal cceptable carrier or diluent, useful for treating a

di sease or nedi® "Ago‘?ﬁfr €84 with an autoi nmmune conponent such as

rheumat oid 10 }_ﬁ{,i tis, gouty arthritis and nmultiple sclerosis. In another
aspect, the present’ invention provides a pharnmaceutical conposition

compsi si ng amas bephd yepaoREpt of  a conpound of forrmula (1) or formula
(I'l) as defined herei nabove, or a pharmaceutically acceptable salt

t hereof, togeA%isArgi th a pharnmaceutically acceptable carrier or diluent,
useful for treating a netabolic disease or nedical condition 15 acconpani ed
by wei ght gaiAf%Eﬂ?i as obesity, feeding disorders and Prader-WIIi

Syndr one. In&.fkﬁtg%& asBFe%Ee, .the disease or condition treated is obesity.
In yet a furtHr 3sifeeer i sease or condition treated is a feeding

di sorder. In @noEberpendiRgel . the present invention provides a

phar maceuti cal conposition conprising an effective anmount of a conpound of

forgola (1) avifsaleletédy (11) as defined 20 herei nabove, or a

pharmaceutically acceptable salt thereof, together with a
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-¢o(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NHz; SEQ ID NO:51

30  Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHg; SEQ ID NO:52
Ac-Arg-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHz; SEQ ID NO:52
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pharmaceutically acceptable carrier or diluent, useful for decreasing food
i ntake, for decreasing body weight or a conbination thereof. In a
preferred enbodi nent, the present invention provides a pharnmaceuti cal
conposition conprising an effective anpbunt of a conpound of formula (1) as

Loget her ARAPERRTOHIE: aﬁ?ﬁ%@%&@vﬁ%&#ﬁ%&&ﬁﬁ%@ﬁ' ai Tuent . whi ch is

useful fgr: %? 4 wai ght, or a
conbi nat?ér[lﬂ%-% Iq%'/h]%r el r{ul%e aAl[adlS\}& [ ngfengnt 'S one or nore of the

fol | ow ngc-Az Hg.[) §-NHEBEQADINT:A3-draba- Pen) - NHL SEQ I D
NG 32. Ac- Arg-c(Cys-D Al a- |s DPhe Arg Trp-Cys)-NHL SEQ I D NG 50,

Ac- D- Ar g%@@gﬁ@@-ﬁdhdﬂr&-z{bimmﬁwm SEQ IDSNQ:49D NO. 50,

Ac- D, DAI H|s 5{1 - A -Trp Pen) - NHL SEQ I D NO 51,

Ac- NPe c‘(f < s)- -22 Na SEQ ID NO 7,

%Pﬂfecﬁ?&%ﬁs‘ﬁ%@& e Aﬂfﬂ*&rﬁm‘@taﬁ R, Yo ands 40 **

Ar g- ¢( Cyéonipotind-dfitie fardnaial - Ar g- Trp- Cys) - NHt SEQ I D NO 49. In yet anot her
preferred enbodi nent, the present invention provides a pharnmaceuti cal

corrgofsl tAeﬂrg@(Q;@rI@TAlmmg-&Rheﬁirg&tp@smﬁhnﬁﬁ(ﬂffDaN@zSﬂpoundl of 1;] or rru:c a (1)

Fogor her AuPrArEe Rt e lis BER o e s raN e S FANS o T uent | wht ch i s
fqlal ht ,

EZ%Pnat$%ﬁ9%%@eéf?"”ﬁgm%???%ﬂaﬁtﬁéew%. G o o @

Ac- Ar g- Cdr%a@né&érddhﬁy&c@fi&bﬁrﬁitﬁ@e&/s) Nh SEQ ID NO 50. In 10 yet

anot her preferred enbodi nent, the present invention provides a

phar maceut i c aViorec prgfersed i azfnﬂmorqnneélamjy dorezgpirgr growgp affoeonipovinda isarpound of
formula (1) as defined hereinabove, or a pharmaceutically acceptable salt
t her eof COFﬂlj’é‘F‘HéﬂfﬂWfP gia:phar maceutical |y acceptable carrier or diluent,

combi nat 19T @Ygﬁ?ﬁmﬁ%ﬁ%ﬁ&%ﬁ%ﬂs@ﬁ%ﬁ%ﬁiﬁﬁb”g POty werent or @

Ac- BsAr Q)'r%(e;ﬁ%ﬁm fccBpRBR Aftdndibdr Pen) - NHz SEQ I D NG 51.  In yet
anot her preferred enbodi nent the present invention provides a

phar maceut i caVioroppefaired oof themmmediagely fordgbingf igvaupaod Woinpends dorgpound of
formula (1) as def| ned herei nabove, or a pharnmaceutically acceptable salt
t her eof COH!P@&B@ eformula: phar maceutical |y acceptable carrier or diluent,

A conbi i PoE é ¥ Alaghir Brhe- R b eben v GECHENERRL "0 "oy et anty o
Ac- Arg- G t%ﬁlpresentthﬁ(/ cg?%ieséft%;g&& Cys)-NH2 SEQ ID NO 49. In another

aspect, on provides a pharnmaceutical conposition

CONROI si ng arMedel pedférved asTOhR! infinediafedyfHORBBIrR ststipTeF @ofrdpbufiis €% formul a
(I'l) as defined herei nabove, or a pharnaceutically acceptable salt thereof,
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 (I):
(RZR3)-A-c{A=A3-AL-A5-AS-A7-A%-A%)-NH:

wherein:

30 Alis Nle or deleted;
A?js Cys or Asp;
A3is Glu or D-Ala;
Atis His;
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together with a pharmaceutically-acceptable carrier or diluent, which is
useful for decreasing appetite w thout conprom sing body weight. In yet
anot her aspect, the present invention provides a pharnmaceuti cal
conposition conprising an effective anobunt of a conpound of formula (1) or
formula (11) as defined herei nabove, or a 30 pharmaceutically acceptable
salt thereof, AtisdePhesr with a pharmaceutical |l y- acceptable carrier or
di l uent, usef JE for decreasing food consunption while -23 increasing body
wei ght. In andt¥é¥8aspect, the present invention provides a pharmaceuti cal
conposition ¢ L Siq fective anount of a conpound of fornmula (1) or
formula (I1) g@ﬁ’i%@ﬁe’?ﬁe’i nabove, or a pharmaceutically acceptable salt
thereof, 5 togekimy, Atafb-AMahald@abaor aph} y acceptable carrier or diluent,
useful for treating a netabolic¢ disease or nedical condition acconpanied
by w8i ght | os&’isfyhoabysinorexia, bulima, AIDS wasting, cachexia, cancer
cachexi a and ti [ rail elderly. . .In further aspect., t di sease or
condition tr gt Ega’%fﬁgg Eﬁé@@ﬁﬂﬁkﬁﬁlﬁﬁﬁ%@%sﬁﬂm&gﬁ&ﬁ%é’z EI Tr
condi ti o(g_tds)ﬂag}t,ed is bulima. In a further aspect, the disease or condition
10 treat®d 175 AlJDS wasting or wasting in frail elderly. In a further
aspect, the dlj,r%matﬁﬁt condition treated is cachexia or cancer cachexi a.
I n anot her aspect, the present invention provides a pharmaceuti cal
conposi ti on d@apr i whemR4is (€f-CoacylvbermBbigdl; aofl a conmpound of fornula (1) or
formula (11) as defjned_herei nabove, or a pharmaceutically acceptable salt
therl@of , 15 t@et n& e‘%\ﬁfﬁé)’*‘pﬁ?ﬁ%d%ﬁi’?'cal |y acceptable carrier or diluent,
useful faor él{a?ﬁtaicé?%c Q&Q&'aﬁﬁts%ﬁu‘?{%&ﬁ?‘se or nmedical condition such as skin
ot

Ol'c? . .
cancer an ancer cachexi a. n an er aspect, the present invention

provi des a phaciBeattired|of GRMANELIaRYy GORRbInG g@?oefchﬁ@oimasmunt of a
conpound of forrmufa (1) or formula (I'l) as defirned herei nabove, or a
phar mac ewmpaindyf declephald: e salt thereof, 20 together with a

acceptable carrier or diluent, useful for treating a

phar maceut i calglpy 2

r epr oducA¢-Nle-gCysdkcdla-HisBrhe-Asphm-Chohy 9 H SEQUYBIE4 i osis, uterine
bl egdi ng exual functign ,erectil sfunet i creased sexual
resgg’nse‘a"f"hﬁ?"é(ﬁ?gﬁﬁ'ﬁﬂséﬁbﬂhéé&gﬁ é@f&a%'ess %ﬁ%s gﬁ@ lﬁr}@(e)g% on provides a
phar maceyt | PIALS Hid- DIPKOARS. THI-BAIATYS]-NEE! 5EO ®NwH4 of a conpound of
formul a JIS %{:(Cy% fga?rrul a (I I'!)Sﬂ:gasﬁddg%]ne her el na%ove, or a

phar nac eAid-Niet(Cy s-I-adpHibDePleah tg- TheGelbd-Cy )N EL:ISBQ 1) NO:54 phar maceuti cal |y
acceptable carrier or diluent, useful for treating a disease or nedical

condi t i ohc-NeedCQyishyAla-blis-Drieer AegrTrroApnideys)-NHzSER IBN@Hs m such  as organ

Cora |y A SRR TR QOB TamaE 6 Y3 RE S IRNRRERL o “Sel ect ad 17 om t he

G 04 SRS LS L PALABRY O SO DNCRRY. {emporary o
Ac-¢(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-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-8-Ala-Cys)-NHz; SEQ ID NO:57

25  Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-Niz; SEQ ID NO:57 or
Ac-Nle-¢(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NHy; SEQ ID NO:58
or a pharmaceutically acceptable salt thereof.
Another more preferred compound of formula (I) or formula (II) is each of the

compounds that are specifically enumerated herein below in the Examples section of

30 the present disclosure, or a pharmaceutically acceptable salt thereof.
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-24 I n anot her aspect, the present invention provides a pharnmaceuti cal
conposition conprising an effective anount of a conpound of forrmula (1) or
formula (11) as defined herei nabove, or a pharmaceutically acceptable salt
thereof, together with a pharnmaceutically acceptable carrier or diluent,
useful for trﬁgti n 5 cardi gvascul af di sease or di cal, condi tion such as

a J

heror r hagi ¢ s cl?f‘g‘il?ﬁ’fd?sé’ﬁﬁtni ¢ FRGER, IAYFURE HPEEH ot KPRERIAFHIE cul ar
di sor der Scoﬂg:@sﬁi%déoﬁg B0 Sttectile MMV o3 ABEIpOUCPIGRAIA (NYEN! T On
provi des a pharmaceutical™ conposition conpri si ngp an erfective danount of a
conpound fefmblaMydsadefinpd dlrdidboue ar § pharndietiffallp accepeibie stdrbweof &id a
pharmaceutically acceptable salt thereof, F 10 together with a
phar mac e @ Phaampceugicellbpacaepteble sarries or diluenit! uent, useful for treating a
pul mropary di seas medi cal condition such. as acute respjratory,djstress

grre, gki s,ﬁle ﬁi& &is

e o
syndr pul ToASPYeY | HPE c RFSENG IBEEYHoRC: o wdss FroRBnnage e and
ast hma. | . r&@}fﬂ h . Laveant i i euti cal
conposi ticgﬁ@?%?rlgquicm g arﬁ g%‘fgfgﬁsgeégn%ﬂt&o% cg?n onp}guﬁﬁﬁ% L??)ﬁ@un?l; (1) or
15 f or mulfernfiih (IIpas defihett Hete@iabbié) e \ie pharimazeiallyaeeipitakla kaly feeedpt abl e
salt thereof, together with a pharmaceutically acceptable carrier or
di | uent , togathey widhy acpharmaqeyticallymaeesptableccanise emndliluentit whered |seidgi es. I n

anot her as%ect t he %gsent i nvention provides a pharnmaceuti cal

conposi t iCGAPeHH IS AselRIXeMelangEeTHips 5 2g8L conpound of formula (1) or
20 fegmula (11 [ h [ " p | SRlAA tabl e
sal t%tj her eof , I%ngz?tﬁgﬂ; d\%?tgﬁ’ gﬁ‘ghg?%g%tgu’?%“ﬂ%y%@%ﬂ%@ car F?lg%ggr

di | uent, com@bsitioh Gonipriaid Al éffecHé MM AINGGHfCal colippead o forffda qBl ocondi tion
such as psoriasis, skin pignentation depletion, acne and keloid formation.
| n anot héermuyp B} as dh@nqyf bereinabpyey @mta pherpaceititely acespiabie edti thezedf, 25

conposi tion_conprlsing,an effective ampunt of a conpound of forrmula (1) or
formil a (Y8efhets wildy @ngbmmcsvﬂ%?i'asveeéestag SHEiehuo SLVERY | XY_LS&?EE bl e sal t
thereof, co&pgﬂcbﬁaf a Whibd BQEBH@#EH% I%Qér#té{f ?g&ﬁ&tﬁﬁh% RRALGNEE 28w | uent.,
useful for treating a Dbehavioral or certral®nervous system or neudronal

di sepse eharaBdligad byt ANECH aPRafUE ol Bfotd el tiVe fFERE RESLA Mrel ARIBHN 4
dysfunction and neuropathic pain. 30 In another aspect, the present

i nvent i orecppowitbas for fieahumer uhélamdcortiro ipesipton the bopransinelneoréh flect i ve
amount of a corrp(g nd of forpula (1) or -25 formula (I1) as defined
her ei nab&RFEPtop AN ﬂt?ﬂ&’r%bﬁ\?ﬁ“@ﬁ? SF8EPHTabl e salt thereof, together with
a pharmaceuti ¢al | y- acgept abl rrier _or. diluent., useful for treating a
renal  di sease or HHACREr BHRGH (1o ErDh MLTHERaPIvIdRe R ENAOTERY Uresi 5.
I n anot NEEmpPeRAGH colripRisiHge af NdffeHVE RdARt RIFOY I8RDoAn@NGY FRRRIM i(B3br S
conposition conprising an effective anmount of a Conpound of forrula (1) 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 ECs at least 17-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 3 receptor, an ECso at least 90-fold more

25  selective for the human melanocortin 4 receptor than for the human melanocortin 3
receptor, an ECs at least 200-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor than for the 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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formula (11) as defined herei nabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically-acceptable carrier or diluent,
useful for nodul ating ovarian weight, placental devel opnment, prolactin
secretion, FSH secretion, intrauterine fetal growh, parturition,
spermat ogenesi s, thyroxin rel ease, aldosterone 10 synthesis and rel ease,
body t en%@&h@,asui%ﬁdpbeég@ab@{% 198 & Pharmageutically. \acegptakip salt thergely p| ood

flow, bloo | ucose J evel s...sebum segretion r orone retion

ot vat | SREPE IR R reB i aY APeeERane st of AN REPRr Bebie an anc
nerve g4 or H&oﬁﬂo‘iﬂfd’zmﬁ_ﬁ%ft disbdd® BF GAEHLall BrRIHISP NsuRhOYA dg%ﬁeﬁl

phar maceutical 15 conposition” conprising an effective anmount of a conpound
of f or minflanin)ation, iriftanmmbiry [Howeh slickatd, rbedinhimflalmadtivre sepsis and septic
pharmaceutical |y acceptable salt thereof, together with a .

phar Pacethockal |- apethen aspectc he j Ruesest Evenlion  proviceg| ar pharmaganiigal ng  bone

nmet abol i s%bq:?e format.ion_and. bone devel opnent. In gno% ?er LilSp ct, the
present TR ON “PrBUF eSS Va8 a2 S6°0SHpEsPt 1B 8n®r *5ing an
ef f ecti vgralRul) Rfdetined MeSRIbRS, foPrar@’H@n(al':éth'éll fagtdpidiile Ghik dhéeodef i ned
her ei nabove, or ‘a pharnaceutically acceptable salt thereof, together with
a phar negether atithya pharmpdcebtieallyadaceptable rcartidr we diluent efseful ffor treatirigha t | ng

al cohol consunption, for reducing al cohol consunption, for treatin

al cohol | difgaseor npestical cenditioy with ghouteisymune romponenttsyeh aggheamatoide

dqgf.th I 1) 5 useful .for. inhibit] | cgh tion,
For Doa iR bR RRERE RS, PBIIBBIa, peleipisn Ih dralTEa - BPEam G PHFRIN |1 oat | ng

al cohol  abuSon prodides! ' dsitlon’t ' Royel a
further aspect ,ﬁtohe cgmc‘gﬁcmmoa t°#ﬁ§é%?%%°ﬁ#‘b?u ng
al cohol x cvenpquindof i fortde! @t o dortlan P rdsi definéd Ch@ediabagynobsta or a
phar maceutically acceptable salt thereof, with a functional activity

char act epharmacenfically agsepeble salt thergef, topstifes Mathplarmscestisally aesptabie: hunman
nel anocorti.n 4 receptor an for .the hu .nel anocortin.,1l receptor, the
huran e O (ilient isebl BT Geptingha metBolR, digeaskn O MBEUFR FONSIOR &pt or
| t . . . Lt .

i8] ¢ ARESPEAT BT gl afif SRAHAE oBoity) Reedh i RARALS bk Prder YL

agoni st ,Sydidrémeh&i FFaAHET s5pebty HaCaRPisR D RofiditiontRait@D]s, obis#fl  fetnct i onal
activity characterized by an ECso at |east 17-fold nore sel’ective for the

human 5 fosthemn espect, ithe 4lisease pt gondiian treated keea Heavbng nisarder ol ianother ecept or,
an ECso at least 90-fold nore selective for the human nel anocortin 4
r ecept orasPeginthe Jresenb mygptian prevYidene phearmacsutiel cpmpositign corYWisiig mbast

200-fol d . I [ f th tdn 4 t .h f th
unan netaRi e 9E &, dpaeetnd B tordtels™ 10 8 colndis GEF IS el 'O 1"
sel egt i \RrdiRkbdvBE dpU @a?,}aﬁhaé&ﬁem' McfeptSGIBPEA thbAL! Wedthg whith himan

mel anocortin 5 receptor. In anothér aspect, the present 1nvention provides
t he use pharmatdmticalbeadceptableycarrier or diluent, useful for decreasing food intake, for

decreasing body weight or a combination thereof. In a preferred embodiment, the
present invention provides a pharmaceutical composition comprising an effective
amount of a compound of formula () 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)-NH: SEQ ID NO:32, Ac-
Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:50, Ac-D-Arg-c(Cys-D-
30 Ala-His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:50, Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-
Arg-Trp-Pen)-NH: SEQ ID NO:51, Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-




effective anount of a nelanocortin 4 receptor agoni st conpound of fornula
(I') or formula (11) as defined herei nabove, or a pharmaceutically
acceptabl e salt thereof, for the manufacture of a medi cament useful for

i nhi biting al cohol consunption, for 15 reduci ng al cohol consunption, for
treating alcoholisqk or for treatinggalcohol abuse in a subject in need of

such t r SRR 1IN NGQ3tD-Ahstofeys-HisgRd EN TymArgrT ez Brilailrian} TonNFESEQies a

met hod Leiti an~.agoni st.. n ant | st ef t Y | anocortin
ecopt oriD NOE ATHIERCERER Rl A A PRI 0B0 NI ZelReng T o

sai d SUDAREE(CHETRALERI- PO RERARS- PRES B URO NG:49.07 L@ Ghemey f or mul a
(1) as de i(gg- her ei nabove, g%g?ﬁﬁgr maceuti cal |y acceptable salt

t her eof . preferssdaniterdimente éie, prebent uvestinh providestd pliarpraosititebcampesitiod of
eliciting an_  agoni st or an antagoni st effect froma nel anocortin receptor

i n aSsubfomprising fee effectivg amouii eh & oiopmawd gfnformada r@h@st defingdy subj ect
an effective amunt of 25 com nd. of .f.qr nul I r foryoula.(11) as

et | neq TVERRRBoVE, %orhermarPRale nerertre SE cbeieafe UHR RafL

wher ei n ﬁ?drﬂua@&fﬂ&@ﬂ%%de@ta@lé&&ﬁéﬁbﬁ’&luéﬁ%‘@ﬂi@ﬁ% hibdulfor YaaRliHing @y St In
anot her "aspect, the preSent invention provides a nethod of eliCiting an

agoni st iataken decreaging i Ixidye ifeight, fof 0an cembihaionc didredt, rveleerpinothd acivesubj ect
in need 30 thereof which conprises admi nisteri ng; to said suta ect_an

ef f ect i Viegradismtis He-ArgcbepolnaladiistiPheiArs(lrp-Cs)NHnSEQ ID NO:%0s Hef i ned
her ej,nab - 27. phar i ticall t abl |t th f.. '
cai d0Gomp ahedes Prefertya Brpodient e Brestel AV aN B i agreote &
funct i onglmaiton! Mﬁ%ﬁ@a&f GtdcAbE albuAtba R thptund &%%QQEQ hgfgsrgg;‘e

selective for the h mel anocortin 4 receptor tha
mel anoc didréinabovieg cirptao fphatthecdutioally raetepraller sdln theief, € pigetheanevitthey human 5
nmel anocortin 5 receptor. In yet another aspect, the fgr esent invention

provi dePharmacavdigallyf acseptable qagrienor diljsnt, svhigh imnseful tog dimirdshing é&aod from a
mel anocarfin receptor .in a subject in need . thegreof i ch cqnprises

o oy < bk, GG eRaE oy, weteHy, of 4 GomEytish Brecl "hera AR, f or mul a
(l)rf'éﬁdk 1 1)) @8sa.del +pes Raerainal Of a8 ) \RBA CRAI |y
accé;g)t aﬁfl sa tt%k‘f)ecr]g(#r% %ggg)i%fasal ?@ﬁ.p%ggﬁfdp?%&gbggﬁ gg@i%N%}l'anocorti n
4 recepliir yRE0oBhsthe piefardd NGhbediglenBClithy | pyesthfr MeeRdrZ eprovidedn aECs0 at

| east 17-fold nore selective for the human el anocortin 4 receptor than for
t he hurFrarmetemtiodocampositiore coptpoisinga an Effeotivt ahwsmt F0a foohpomndeofsel ecti ve

for the human _nel angcortin_ 4 receptor _than for the hunan nel anocaortin 3
r ecept oformplap@isas defimedy sereinabowe9rop phagpaceutirallt arepipble saliethermnkn

mel anocqrtin 4 receptor than for th man. el anocortin, 5 receptor, or an
foso ot pasfer whBa PhipdreRieliackeiion B HIRES MhlndnaBERt I 4
r eCept Ordidniibhihg fodd Ritdle BErBRiABSH/ Welthe dr@C@Rthation thereof, wherein

the active ingredient is Ac-Arg-¢(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 (I) as defined hereinabove, or a

30 pharmaceutically acceptable salt thereof, together with a pharmaceutically-

acceptable carrier or diluent, useful for decreasing food consumption while




I n anot her aspect, the present invention provides a nethod of treating an
acute or chronic inflamuatory di sease or nedical condition such as general
20 inflammation, inflamatory bowel disease, brain inflammtion, sepsis and
septic shock by eliciting an agoni st or antagonist effect froma
mel anocortin r_eci’p%lor b adm nistering an effective anount of a conpound
of for mul RYPFNZLOEHMNHAEYR (11) as defined herei nabove, or a

har maceut i cal t S o] a .nnesent
P hY AoagR ?%é_)e%t,()?lﬁ{ ré}%@é’n‘? invehggl‘?gﬁltot}?c{es %p%ﬁeﬁﬁnl ﬁcc%ﬁu%

i nvention provides a ne ing a sease or condi tion

With an atngpdEifitie ceapHSINGn SHERIVRS ammbeiTef &l Eompéini iof iferm@auily oarthritis
and nul tijgl e sclerosis by eliciting an agoni st or antagonist effect froma
mel anocorformutedbpmsotefiped dwneinatxiver omg pharméadegticallycacseptable selt thereobnpound

f f I - f I || defined hereinab , )
phar iU PBELPT it BRRECE Iy serHarais carsir phagygtbeRdPE EEtME pr esent
| nventi oy, ofg¥jidgSe e th@ﬁﬁaP{?PhitﬁﬂHcQ&gmﬁQE%g%iéh‘i 165 §§§?§ Rlordgi cal
condi ti on acconpani ed by wel ght gal n such as obesity, - eedi ng

di sor der snaiikiaPAAUS wadlihg,| caSyddd, @aRcel eallexidl did FragtihgdBOMRAS eldeFlyali agoni st
effect froma nelanocortin receptor by adm nistering an effective anount of
a conpountthef aspecinieadisedsemr conditiohdrgated) isamorkeda. nlade hother rapestetheor a
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. 18 .
is a ng di ano aspec presentt i iventron provides a

met hod ofcogl@ftiopasdabd i esdhekidlod knceslefhedsl Ng body wei ght or a conbination
thereof, by eliciting an agoni st or antagonist effect froma nelanocortin

receptor by admi minstheri aspeain 8fef guesent Bovenokion gfrosides npophdrnadcettical or nul a
(I') or formula_(Il1) as defined hereinabove, or a phar euti cal
accept abl@mpegition; fprpRidging |an sﬁ?ﬁh@ﬁe?m@wte%ad?%m@ﬁg fﬁ%@enw Phvent i on

providesg@ fie k i oQd i eas| i.ght or a
‘conbi nat ifo_n aeh@@c??,de ygélh?geﬁsﬁ%gé _arna gg‘%%%‘i‘*“%@%%?&%1?%%#%8@ “froma
el angcorbidth&ewRR H0phdihalEliflcAlly hedehblbl@fhrrill Heaflhet, @@RHUTbr Bkatingc@mPOUNd
of formula (1) or a pharmaceutically acceptable salt 15 thereof, Wwherein
sai d conpeophistisdideastlbemedidnbedriditidn: dlb ad\skin TanprefaldcPea) cachi?a. SEQ | D
NO 32, Ac-Arg-c(Cys-D-Ala-Hi s-D-Ph -Arg-Trp-Cys)-Nit SEQ D NO 50
Ac- D- Ar g- c( Oy dnpanpthery aspectphtheangesenp - inysytiog-pprapdes pa Nphamnaceutics]
Arg-c(Cys-D- Al a- Hi s- D- Phe- Ar g-Jr p- Pen) - NH2 SEQ | D NO 51
AcC N o- & CEBBOBTRP o Mpriits: A eilve, e oA ko g R rmula @ or
D- Phe- c( @ySribla STl a6 Heliddd né¥ehaboRe (ot gghéiﬁa&h ~acBépthil SEY théleb 24,
Ac-N e-c(Cys- DAl a- H s- D Phe- Arg- Trp- Pén) - NH2 SEQ I D'NG 22, or
Ac- A2Q - C (dgeahdd- vilth atplerridacedtithHyAG grepEableyayieNdd &llenit uselD féDtredtingamot her
preferred enbodi nent, the present invention provides a nethod of
decr easi fgprduetivenensexuablimerdicak rondition pudhe pgy krdgnettiogisniterine iblgedinger eof , by
sexual dysfunction, erectile dysfunction and decreased sexual response in females.
In another aspect, the present invention provides a pharmaceutical
composition comprising an effective amount of a compound of formula (I) or
25 formula (I) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically acceptable carrier or diluent, useful for treating a
disease or medical condition 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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eliciting an agoni st or antagonist effect froma nelanocortin receptor by
25 adm nistering an effective anount of a conpound of formula (1) or a
pharmaceutically acceptable salt thereof, wherein said conmpound is

Ac- Arg-c(Cys-D- Al a-His-DPhe-Arg-Trp-Cys)-Nl 12 SEQ I D NO 50. In anot her

preferred enbadi nent, the present invention provides a nethod of

decreasi ng f ool i*RPOKE, 3WEEY e8I rPéeﬁ?BHymVﬁ%‘i“ﬂ'Etprﬁ’V%ziscﬁnﬁnﬁ?ﬁﬁ%’ﬁmﬁaﬁereof,
by elicit] . a0gQni st n LS e f FrralP LW
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or a pharforeeldt(} ak |defined epteaibove adrt a Phermakutiniliyr fceptsble dak ahigreoid i s
-29 Ac-D-Arg-c(Cys-D-Al a- Hi s-D-Phe-Arg-Trp-Pen)-NH2 SEQ I D NO 51. In

anot her tpgedherr wil acplivathageutically heceptablreemrripngrediivant yrebdifgetreatingea hod of

decreasi ng food .intake, decrgasing,.hod i ght or, a,cqnbj nati.on t.hereof,
by el Poi CRIIOGCWDARETe oF medial gaition Speibes hemerrhagicoskoROHBENF ecopt or

phar macedtyes 5o Safic B R Ha R e AR AN, A ound £

accept a ereo erein sald conpound is

Ac- Ar g- c( Cys- Ih Aafothes - 2péctNathe ApglesEhp - iy entidd2protidet Da  PRirbhcetiticalinot her
aspect, the present invention provides a nethod of decreasin appetite

Wi t hout comppsitioni eogniprisiys \wai effectivg anierinti eft er ¢ompaundepf demiwle @hount  of a

conmpound ,of forpula (L foroula (11),as defjned hereinab . _or.a 10
phar macedoreini Q) 28 cbiibed herediabtvd st bhinaruiGii e el SR csent

i nverai o VIlle /S . . AR
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of f or nupalthénargrdideasedd editdlconditiofl ehiiaradier Ripiedtoradist@éss dyndrome,
pharmaceutically acceptable salt thereof. In another aspect, the present

i nvent i opubnondry éibresisrehtopit abstrizetiet pulmonaryedisdase and déthmase or 15 nedi cal

condi ti on accgnpani ed by wei ght | oss such as anorexia, buJima, AIDS
wast i ng, cachg?(i &‘,‘Otg‘ﬁrnc"’e“l’e?,tactﬂéxpées%ﬁ REertgny RIAVIEES #  BRyEjcgu

elicitin | Sl agoani tfo_rg(ﬁ l;a ' eceptor by
adm ni st g?l?lﬁaﬁgﬁﬂe?’# ec r\‘é%a%gé&h?é oagfglﬁlgo?rfp%un o@fl o?frg%d(lﬁ)(ho&f ormul a
(1) 1:s eghi2dm)es aeRrPHEreirdbove, d?NAPRRGRItELSAIIL VacasRatlé 3Rk eh&rads
thereof. In a further aspect, the foregoing nmethod is 20 used to treat
anor exi atogethes with & lpharmametitaliyt dveepftablegainiy oretiluent, usefuk fegt enbanaiegt
bulima. In a further aspect, the foregoing nmethod is used to treat AIDS
wast i ng H*‘m“ﬂﬁé?lP’F?@C?ﬁ‘dgﬁﬂngeﬂlB@F%. In a further aspect, the foregoing
nmet hod i s use to Lieat ce%chtgxi a or cancer. cache%q a, :!1” ﬁwotakée&ﬁ‘:%fpect,
the present i mveRtTHH A*BYTdE® 2 PrRETHJHVEIUoE, &4 |ﬁg a® nBOPrast ¢ sease
or nedi C%mﬁ%ﬁbﬁ !&mﬁuﬁtg an &ldchve ARt 36da %%nc;ﬁmar of 36 ARNA ATPYr
eliciting an agoni st "or antagonist effect froma nelanocortin receptor by
adm 20 st frimuda @) ad tiefiddd/Rereliabiote, @ aphampeendcalll dcorprable sdlt ¥hereof, f or nul a
(I'l') as defined herei nabove, or a pharnmaceutically acceptable salt

t her eof . fagetheravilep phapaageutically grceptable Japierren diliept oiseid dontreatingad) of

L eati ngya L SRLoduPLiAe O P LOMIEALS ok W Yeblilll, HED i ERdRITT 11 051,

depietion, 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 (IT) 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




30 dysfunction, erectile dysfunction and decreased sexual response in
females by eliciting an agoni st or antagonist effect froma nelanocortin
receptor by -30 administering an effective anmount of a conpound of formula
(I') or formula (l11) as defined herei nabove, or a pharnaceutically
acceptable Ialt there n an t her aspect, the present i ntion provi des

a met hod forlr ) psde eddL "Yﬁr OF@dpharmac Y GRcepiabi F e Ym
treat n?ntt%%éhér%% Har@3cetid §é\%&b@2@9 ¢ ef}s rditd2f, é‘f&fﬂlr%éaﬁhglae“ I on,

i schem a reperfusion Injur sp| nal” cord 1 njury,

wei ght | Q&&ldﬂh@aﬁe@r%éw&ﬂ%&m&%ﬁ%wbﬁﬁbﬁdaﬁﬁ%ﬁﬁﬂ@sﬂrOUIO consi sting
of chenot herapy, radiation therapy, tenporary or permanent immobilization
and di al ysis By ehdtber iasgean thgopresentorineamtisgoprevides fa cphdrmaneutical

mel angcortin recept or by adm‘ar}l stering an effectlve grmfgnt 0 aaz..()c(())rrrpound of

10 f oP muIFgmPPYItigR oBRFiAng N | §ifesdveyaMonBl Het SPRUSHVE, Ooform
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i nvention prOV| réa asc | sease or

nmedi cal  ¢syRehdriviith 84 E&n@a’i:eﬁlﬂ&]lfab@gtaﬁﬂeséwﬁ& oﬂcﬁI&hﬂ@@éfullforsﬂftﬁﬁﬁahn
hypovol em ¢ shock, cardiovascul ar disorders and cardi ac cachexi a by
eliciti ngvalt‘baranwa@m gtlacentah ntesghopmsentef pmdactihr carratioms| 3 orecietionecept or

by adm ni stering n ef fective_anmount of a compound, of for Jgteé

fornul a @HFauterd &hﬁﬁ@%\?ﬁ“’m&mﬁnﬁﬁér X relegs {;[J o ‘b‘%eabl e salt
h f. d of

ther gg gm‘ggagmg eiBRCELay IASRLERE Modd YRALLE Y Su#%&m&g 0

treating ul nonary Tse se I'ca as acute

respi r at gfain dlséd Fow,SKIBEE OfBcose 2dvélsl! Babua )éef:ﬂeﬁbﬂst)ﬁero%@ NdeGreBiBR) I UCt i Ve
pul nonary di sease and ast hna by eli citi ng an agoni st or antagoni st effect
from a neldivetion,t learning eptlobelayicad paini pemeptign,aneurepfatedtioncarghoere of a
conpound of fornmula (1) or fornmula (11) as defined hereinabove, or a

phar naceﬁ?qvﬁ%i‘}ly accept abI e salt thereof. In another aspect, the present

i nvention proyi des erfg ag gggﬁl §f>'r%§$rﬁ' %en%%nsw‘agef:?l e;%l’?a?&% Qrichf eating

al l ergies by ant agoni roma mnmelanocortin

recepd or ¢ In ﬁ@ﬁsﬂ% &0 eb@fd aMRUAIIHNY BnpauR@ eoRsulLiD)f 6 nul a (1)

or formula %I ) as defined herei nabove, or a pharmaceutically acceptable

sal t t hefeenfula (i) &ndéfiverd aspiaabovel be amlmmateuhmﬂayntameptqhﬂ&)salﬂ&&reofnet hod of

treating 30 dermatol ogi cal disease or medical condition such as psoriasis,

skin pi gmﬁﬂ‘@rmﬂlamﬂﬁwaﬂmwepmb& qeatiey or diltenh tisefpl foy madqulatingng an
fect. from,.-31.a | angcortin receptor by

t t
Zg(r)nmnlsst ‘ir’f?er?‘g‘@ﬁoﬁﬁﬂrﬁ’ £ fration and bpng deys ¥ of formula (1) or formula
(11) as defingd HRRRILNABEME: tRE AreBbAT TRRAEORC HbidaC Co PSRk BceiRbl

t her eof .
20 composition comprising an effective amount of a compound of formula (I} or

formula (I) as defined hereinabove, or a pharmaceutically acceptable salt thereof,
together with a pharmaceutically-acceptable carrier or diluent, useful for inhibiting
alcohol consumption, for reducing alcohol consumption, for treating alcoholism, or
for treating alcohol abuse. In a further aspect, the compound of the composition
25  wuseful 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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I n anot her aspect, the present invention provides a nethod of treating a 5
behavioral or central nervous system or neuronal disease or nedical
condition such as anxiety, depression, nmenory dysfunction and neuropathic
pain by eliciting an agonist or antagonist effect froma nelanocortin

receptor by adm nistering an effective anpunt of a_conpound of .formula (1
o or I B Yelatorarih & FREIE! b aF, O J5Re G GRREHY, OE BBt abl o
sal t thergafsosikn eﬂgﬁwﬁ{%ﬁlﬁﬁﬂgﬁicghéﬂf%ngﬂrﬁgﬁ&ﬁ id £4800H8 b bAifS4 2 et hod
of treating®a rena i Ssease or°nedical condition such as renal cachexia

and nat rifeqfbS aohis iogid phgneiRen@ilpi ttepiblenhigherest, veitH acfuntticial a
mel anocortin receptor by admnistering an effective anount of a conpound
of for nulastiyity dearactarizad by Bh)EGe afi dedsh dd-folde muire sglevidve fyr the human

h ti Iy, t abl [t t f. .15 In. th t, .th t
2SS0 s i DR e oL SRS bl oo
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secretion, secretion, intrauterine feta gro h, parturition,

sper mat ogaéelaRoddrtii By fex¥ptar,” @1 ElELat Basto300efold) encry Nlehetive f@nthe Wimfase, body
tenperature, blood pressure, heart rate, vascular tone, brain blood flow,
bl ood 20 melenercetin dueteptorsihian fos Ber kurmam meldnocortion® resepioptdram Eqwtat vat i on,

Iearnin_gland [5)pe_ ior,spin rception, neuroprotection and nerve growth

vt 300-Lo3d s el for JBR ey MelanororB, Srererian oy Lo 1o

Bz S!;]Ipimnit bﬂﬂ&%ﬁ%c&&%%%&eé?on argrt§ulnt of a compound of formula (1) g(r:ept o
a (ﬁ: § as defrne

form herei nabove, or a pharmaceutically acceptable salt

thereof. 25 | nnanetHe aspehaké ﬁrets&& iRvE@RRAtprovides tHeQive f @\thétapewdticalty hod of
nodul ating a normalizing or honeostatic activity such as bone netabolism

bone f or reffective amdunthoine midareicoriines redeptoz|agonist nemperiny ohfosmudy (Thet agoni st
effect from | angcortin receptor hy admnisterin n effective anmount
of a conﬁﬁ%@agﬁ> FAcRed her Verr%rarﬂl]waameﬁu)ﬂc HSFTtARE s efonteiBve. o a
phar macey i e . t o) t?ﬂQif a r ggpg .ot pr esent
i nventi otrgi%%gg\ﬂ%aecg&% %?%@gﬁﬁhﬁﬁ% 11fr?é a %:tg}%o%lg{):ﬁc;bgscgnp |§itillc,m’flj§ir3

reduggng rad hlc6RBIRithPhion, [6F trbat8d d16¢holb&O BP Fdrafaatifif alcoBel ke t r eat i ng
al cohol abuse by eliciting an agoni st or antagonist effect froma

mel anocoiit asubjectépneed bfysuahl tmentmsdrdr i ng an ef fecti ve anount of a conpound of
formula (1) or formula (I1) as defined hereinabove, or_a_pharmaceutically
accept abl e sdnwet angtheraspedt, tepresepkbinvertignproyides panethed gbekiGtingthod, t he

conpound _i s _.a selective 5 ngcortin,4 recgeptor Qni st ..ln.vet further
aepect oPEoE PRAR AR FHeBORPRA itndshRty REeRBR I acrtitel i Beed

conposi t igdtedtS fhidh boHhptisdl Mﬁﬂé}eﬁﬁg:@@%icﬁ U Bffective Andifltesita ve

nmel anocortin 4 recept OF agoni st, or a pharnmacéutically acceptable salt

t her 20f , coinpbunad f vhcfirandd @yt ovi foymubar @)t @si definddly hereihflsevent ot east 15-
fold nore selective for the human nel anocortin 4 receptor than for the
human nelphaBrasgentieplly acceptable salt thereof.

In another aspect, the present invention provides a method of eliciting an

agonist or an antagonist effect from a melanocortin receptor in a subject in need

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

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

pharmaceutically acceptable salt thereof, wherein said compound is a selective
melanocortin 4 receptor agonist.

In another aspect, the present invention provides a method of eliciting an

agonist or an antagonist effect from a melanocortin receptor in a subject in need

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

compound of formula (I) or formula (II) as defined hereinabove, or a
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10 receptor, the human nel anocortin 3 receptor and the human nel anocortin 5
receptor. In yet another aspect of the foregoing nethod, the conmpound of
the conposition wuseful for inhibiting al cohol consunption is a selective
mel anocortin 4 receptor agonist, or a pharmaceutically acceptable salt
thereof, with a functional activity characterized by an ECso ?t_least

17-fol d rRbvEMaeEgeally acqegrable galh themsobrey herslo paif coanAsnde e pr 51etian for
the NUMR . SEARBAGEL Hllothe LEEENNHi 2 HindeiaR®) AMhivity BRlrad0rl W] IPEE, aPE! €CLI Ve

for the human el anoc recep uman | anocortin 3
recept or Jedh 15CRAd dhoreCiidctivd Pord Helhiiae rQhRscbitite 41 REepttre tHAUNRE the

nmel anocortin 4 receptor than for the human nel anocortin 5 receptor, or an
ECso at |hemsin Belafedaptinl 1 nevaptors Hlednirare nfefanotdréin i reaeptoe hrach feonman 4
receptor than for the human 20 nel anocortin 5 receptor. In a further
aspec?P, (IIARACEEER? ISCPRISRt i on provi des the use of a therapeutically

effective ano I rtin 4, .r to ni i

compound. . accdrdehg RadRipaR 5 bieft EERRChrofRRE e R STHRMI AL o1 e o
a phar rracaguﬁibpai i an@fpoRit 2Ek& Bainta RPHRREstN Riceptof MMRANHLREE W Bedf a

medi canment useful to treat a disease 25 and/or nedical condition selected
f r om t he thereofpwhidhs catprispsoddministerirgntb chidosiibject ianf éffevhise amyowht séases such
as general inflammtion, _inflammatory bowel disease, . brain inflammtion,
sepsi s asomeepRd c of niwreulyi dbaesforiblk 4H) aat ofefRnade hergRpAEnt % kh as

rheugrtoid arthri.tis, gou arthritis, and nulti.pl e _scl er,0si s; bolic
i se 8 s PRRRPARRHIALY arBietis” S0 thtsk i, s G L E v

obesi ty, nfadicBdirtd RRESIBE Sgdadl vRERE AincAbhil acB¥id HlfRiterRldAOdd BCHBeases
and nedical disorders acconpani ed by weight | oss such as anorexia,

bul i m a, ledkD¥’-feld 3mues selagive Cclac b ihmmanamethocartineX ireceptodt thastfongheé n frai |
el derly; diabetes, diabetalogical related conditions and cqnplications of

di abet es hymap melapeoortind seasptor, andifpr aldeast Ipieldimeneselestivestor thedwimatt n cancer
and prostate cancey; reprgductiyve .or sexpal di,cal conditions,such as
endonet r FRLRECa L fesritie A detitiegSimer SelifoodBE 2 Reartl 6h BRI o1 ot 1
dysf ymct bemidd théle GERASRAf0P G BlimA SRARSE ot tih 4 GEBRIHRSY thafl SCARGRunMn
conditions resulting fromtreatnment or insult to the organi smsuch as

or gan tr anelqrioatdtinG B reeepiodor ars BOG st deadnBO00EPRT friogeé seledtive doythedpimal cor d
injury and_ wounding, as well as weight |oss caused chenotherapy, radiation
t her apy, melanegertiardregeptpethan ferthe hmebimelenacpdin drecgptarysi s; car di ovascul ar

di seases or 10 conditi ons such as henDtha%%csﬁ@ock, ardiqgenjc shock,
hypovol emi ¢ sfbeROther aFRRCL e Fipsent Frenhige Ruoidss eraihed o 2an

pul monar Xaﬂ%f&a.%ﬁ?ongé iﬁﬁ&ﬂh&d}gsfﬁs&é@ho@gné&i&lec&&ﬁ%ﬂ ahh y%fdi R
syndrorre, chroni c obstructlve pulnonary di sease, ast hma an ul nonary
fibrasi sinflagnRatici) GRAAAARSy L Kved] aliscais@ NeainOirdlaiiadtions $epHid and tsepfidie | rmune
system such as those associated with certain allergies or organ 15

t r anspl ashockdjyeeliditimg an raganisent anfagdeisheffest drpne al mdlapecastn regegtardeyti ti ons

such as
administering an effective amount of a compound of formula (I) or formula (II) as

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

metabolic disease or medical condition accompanied by weight gain such as obesity,
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psoriasis, skin pignmentation depletion, acne, keloid formati on and skin
cancer; behavioral, central nervous system and neuronal disorders such as
anxiety, i depression, nmenory dysfunction, and neuropathic pain; and renal
conditions or diseases such as the treatnent of renal cachexia and

natriuresis, 20 In a furthe pect, .the present invention provides the use
oF & 1 hoating: Gearet andl PRder-TURE Sigirons: B SHe s gBEerIs 4 PORESTRT agont ot
or ant aggml st or, gl f r&dﬁ:ﬁn{s—%ﬁr@ Uk fined
her ei nab%éec,§ %c?ﬂgg)p a?nn%cggt&?irgéé??% Bséccepta'o e-salt the?ee(%*r!&upgr%ft e

manuf act eompdiinda dfe dosmaRNt(Husef Yorrhwlangl)| ad edefiredmtiergihatsbve; Morgostatic
activities such as ovarian weight, placental devel opnent, 25 prolactin
secr et i opharpeeputicolly nfeeptablenaltthenept. b affurther agpedital theforegeing method,

spermat ogengsi s, thyraxin. rel ease, al doster.on nt hesi s.and. r el ease, bod
{ erpet at DGR B CHpDBon ratadda Abesi oin Yet o rHIT eorRet of B foreaose 11 ow,
bl ood g}y ﬁ?g‘eetﬁgém?e oP EHIRGEREREE W BB UM erS AR bHRP asp B, YA | ON,

| earni ng an ehavi or, pal n perception, nellroprotection, nerve grow h,

bone et plesdritShvertivhe providdsod iRithed) ol idcRasifg doue |infake Ndecreadthgl body | | be
appreci ated that therapeutic interventions addressing both nornal

physi ol oyeight onadopditedisimthersiob diycelicitirgoare agendstyiri artagonistieffect frem a
mel anocortjn receptors are al sqQ contenpl ated. Additional objects,
advant agBelanarRTti ciereptas Byt adpinisFaRR, A1 PARFENE | SROHRY O AscBRBG Bhpar ent

fromat he, OMd HRL . | a | punction
i 0% naeRSbla] AR ok SRRRE nBRARRECE  pmaLBnRan) HecebBitla [ 00

| i gands dalirthédeot. SRS pRférdd erhbédini¥ht, IROF BN INVERRA FH6Fided Pmdtod B2- R,

MC3- R, MZ4-R and I\/CSF-)R) and a selection thereof were tested for their

abi | i t y desressingdeod intakedecreasingbodynweight or assmbindtien thevenf, byl €liditiigow. BRI EF
DESCRI PTI ON OF THE DRAW NGS;, Fi.gure |IA: Mean differepce in food consuned

fr om velAfc REOTIS eraantagonish effest feom @ mglapecortiy Feerpder BY jadmipisterivg Aol e/ Kg

of sel ec .CO .. 15 Fi n__di . f d from
vehicl e %fﬁ&g%ﬁgaﬁtg%sa éo Jt’}rg's% gfaf 'E%"r’igg@rﬁrn% é{'r a ?%%ﬂégp Y@B%?’ﬁaﬁ”gﬁ#ﬂg of

sel qgt eheRBPOWAERIn FMafil! 'BrmdOun@UBUARININR(CY L RIS Adg-TRADaH0Rh) Nt ake
fromvehicle in rats after “adm nistration of various concentrati ons of
ConpoundNH:z FHQuiTE 190:32Cunuhnsy-¢(Cys-DeAl-Hisp-Ruet Aty Toh-CHaN¥ie SHQ A vehi cl e
inrats after 20 adm nistration of various concentrations of Conpound A

Fi gur e MO:56umarBrATeecEysPaAlmibis-Priheetig-Frrodys) AV SEQ BINEEH dicdDin rat s
LT o ARG FEN A DAL - TS B9 Rei SR LE o0
His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:7, D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-B-
20  Ala-D-Cys)-Thr-NHz SEQ ID NO:24, Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-
NH: SEQ ID NO:22, or Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH:z 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-¢(Cys-D-
Ala-His-D-Phe-Arg-Trp-Cys)-NHz SEQ ID NO:50. In another preferred embodiment,

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

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

formula (I} or a pharmaceutically acceptable salt thereof, wherein said compound is
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adm ni stration of sel ected conmpounds. 25 Figure 4A. Cunul ative difference

i n nmean food intake fromvehicle in rats after admnistration of selected
conpounds. Figure 4B. Curul ative nmean body wei ght difference fromvehicle

inrats after admnistration of sel ected conpounds. DETAI LED DESCRI PTI ON

OF THE I NVENTION 30 -35 The nonencl ature used to define the peptides is

t hat typheBrAyg-o(Sya-D-Ala-His-BrRhe-Ag=Te-Rem)hdHa HEQ Ty dlipSht Ihanetherr i nus

appears to,the left..and the carhaqxyl . group.at the C.terymnus appears to
Che ri gHRretet T bofimERY SR BREERtHALe ORIV e A gREhodif degreasias 59 m of
the am d [p@ahiﬂ' rg,p{‘,g ; Ie S : Ll .4 pdi cat ed.
Unl ess Qgﬁg'e%é ot eﬁx?c;s , aﬁgkgghﬁﬁﬁ%ﬁﬁg‘wgnﬁ ?l"c t ?ﬁngghﬁsﬁggapherei n
have t heariggonisteffeitifthrAa raelanGUdLn ritedplos by ad ntiftistirihgain effedtinaamottst | | i n
the art to which this invention belongs. Also, all publications, patent

appl Pcatefareempmmdmiformula (btdrer pharmacewtéielly meerptable salhthesgol, wherein

I ncorporated by reference., 10 | at.uce eviatLnns ol

Vbant g Sei SRBTPoRdnih ke ORI i As T N Arg Ry M s TS

1- am no- cl( I i GerdfinforARE .

1-am no-@%bﬂ%ﬁ@%ﬁé@%&ﬁ%ﬁdﬁ 9A4c g}-ném ng-ﬁ l-ng%oldogfu‘ti%crﬁ%aéqénrgooxyl I C
aci d 20 appetife withé@ donfprohisiag dedy Weeiyht By adinthistéfifig an effective amount

1-am no-I-cycl ohexanecarboxylic acid ~Aha 7-am noheptanoi c_acid Ahx
6- ani notxaneimpawidd Ofﬁﬁomlail&alﬂ)nm' Jotowlar () asi defireg hergirgboye,aphrd ne

(2 o Lt te i, o Sy moRpen el g0 (GO0 B ®
ng'r ug; 5556}591%; § WA PBE B readfroFbBa SorbuniitRRemiha R85 oA FagisA Py the
administering an effective amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of treating a metabolic disease or
15  medical condition accompanied by weight loss such as anorexia, bulimia, AIDS
wasting, cachexia, cancer cachexia and wasting in frail elderly by eliciting an agonist
or antagonist effect from a melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (I} as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In a further aspect, the foregoing method is
20 used fo treat anorexia. In a further aspect, the foregoing method is used to treat
bulimia. In a further aspect, the foregoing method is used to treat AIDS wasting or
wasting in frail elderly. In a further aspect, the foregoing method is used to treat
cachexia or cancer cachexia. In another aspect, the present invention provides a
method of treating a neoplastic disease or medical condition such as skin cancer and
25 cancer cachexia by eliciting an agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a compound of formula (I) or
formula (TT} 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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CH2 o u -NHCH C Bpa 4-benzoyl phenyl al ani ne 4-Br - Phe

4- br onp- phenyl al anine 5 Cha i 3-cycl ohexyl al ani ne hCha

hono- cycl ohexyl al ani ne  Chg cycl ohexyl gl ycine Cys or C cysteine hCys
honocysteine 10 Dab 2, 4-di am nobutyric acid Dap 2, 3-di anm nopropionic acid

D p | f-di phenyl al ani ne, Doc 8- am no: 3, 6-di oxao¢tanoi.c add with the structure
of : H 0 afgnidisterng an effectiye gmougt aﬁ?ﬁemP@‘b‘i ﬁ%fm%ﬂ&wrf?@t&el ®awnor Q

gl ut am ne r His or H histidine
3-Hyp tr adr$s dgl&g a?g%_,%ma%h?ﬁﬁﬂeu%ﬁly%c?egg%ﬁ%%lﬂg 1%38/dr oxypyrrolidine-2-
carboxylic acuﬂ ghoyd? dkpbatd ngérséﬂt' #Qentior provided, a method of treating a

4R) - 4- hydr oxypyrrol i di ne -carboxylic acid I l e or | isoleucine -37 Leu or

L | euci nalisdabeor mm;rb]emmdltmn ﬂeyldtng fiém ;rsatmznwbt ingult kb amolngaumm gugh 5

fi-hMet i-hononet higni ((1- ngpht hyl ) al ani ne:
i - (2- apr‘i‘ﬁﬁ%%ir%ﬁp%é‘t rﬂnffawm ’SEIFG‘BIP@I‘ mﬁrﬁ@lwn%cwa@@s fnd epinal

oct ahydr %I pcij %Jq&ryg and r‘\pg g]\{i! 10%5 %ﬁé (20 a medical procedure selected from the group

consisting of chemotherapy, radiation therapy, temporary or permanent

immobilization and dialysis by eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective amount of a compound of

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

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

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

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

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

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

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

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

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

depletion, acne and keloid formation by eliciting an agonist or antagonist effect from
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On omthine 2-Pal f-(2-pyridiyl)alanine 3-Pal f.{-(3-pyridiyl)alanine
4-Pal f-(4-pyridiyl)alanine 15 Pen penicillamne Phe or F phenyl al ani ne
hPhe honophenyl al anine Pro or P proline hPro honoproline 20 Ser or S
serine Tie tert-Leucine Taz f3-(4-thiazolyl)alanine 2-Thi

1 3-(2-thienyl)alanine 3-Thi E-(3-thienyl)alanine 25 Thr or T threonine
Trp or Wt MgkngEersR reqspton by admipistering arpeffestive\amoprd of & eompeykobs - 38 K

et i nea ARl ol of e BrBaiar s A PREI-BLUBND SRR © " =€

di chl or oggk RaReoDl C. N, N-dii sopropyl carbodiimde DIEA diisopropylethyl
am ne 10 Dmab:

4- {N- (1- (4, 4- dnnetolthydr- @p6etd ithex prepentoimsrytiord prax)idSs aahéthbd it ytrdatingna no}
benzyl DVAP: 4-(di net hyl am no)pyridine DM dinethylformam de DNP:

2, 4- dpni PEBBHST o tentralnervoys sgstem s eyronahgisease grgnedical serdiien Syt bony |

as anxiety, depression, memory dysfunction and neuropathic pain by eliciting an
agonist or antagonist effect from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt thereof.

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

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

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

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

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

alcohol consumption, for reducing alcohol consumption, for treating alcoholism, or
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For: fornmyl HBTU: 2-(1H benzotriazole-1-yl)-1,1,3, 3-tetranmethyl uronium
hexaf | uor ophosphate 20 cHex cycl ohexyl HOAT:

0- (7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uronium hexafl uorophosphate
HOBt : 1- hydr oxy benzot riazol e MBHA 4- et hyI benzhydr ylamne 25 M nt

4-met h [ t . d t t,- but 39 Pbf:
2.2, 4, 6 1Opeh ﬁ@?‘&l%%b%yfé?ﬁ'raﬁgf? gy AR o o pyr
ol i di no- F}h PelgXQ by URRARKRRG! &n dfdktived sﬁrouﬁywl Ibpound of

tr||sopropyIS|Iane 5°TOS: "tosyl Trt frityl TFA: trlfluoro cetic acid

TFFH: t etfoamalah§) dd foanolaqiias definadnhereinabduep bopiphaphadeatically acceptable
benzyl oxycar bonyl 10 Unl ess otherw se indicated, with the exception of the

N-t er mi nafaltdhereef. doiadurthen aspeesiof ghe farqgmrzg methgd, the spmppuBdiiswselective i n t hi s
di scl gsure stand.for th struct eof ein.R and R
cach Po. TRERGORIAFTTPER PEPUEG in SPE % HELEF ALtk Bretin i eRee (. o
R = CH3 "iﬂgthgd the @oﬁ?ﬁuﬁ& 84 the QomBo&ibin BseflPlbr lﬁ%ubﬁin?%‘fcohgl coheuhPGOR 11 Ng
system For the N-tefm nal amino acid, the abbreviafion stands for the

st ruct ur ds afselectRre milaocdrkia M&ﬁ&;@ﬁﬁhg&mt" OHe pharmagutically acceptable salt

Ac- N e-c(Cys-D-Al a-Hi s- D-Phe- Arg-Trp-Cys)- NH2, indicates that the
C- t er i nubensef, twith pefnitienal activifyy dmactem@,edl\héan(ligss aplegsy 13 (fold more

Ao N e- 0 CEPEEs I 9 g pnelenergfii  Fceter thagdor s hrmpn anelipgeoRife
Ot A Nicdrt U 1 Ao é@c%p@f%hd'ﬁ@ﬁuﬁléﬁm%@ﬁh@éléﬁoﬁenOt es

the structu
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 ECs at least 17-fold more selective for the human melanocortin 4
16 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 ECse 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 formuia () as defined hereinabove, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament useful to treat a disease

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

30 obesity, feeding disorders and Prader-Willi Syndrome; metabolic diseases and
medical disorders accompanied by weight loss such as anorexia, bulimia, AIDS
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25 -40 "-c(Cys-Pen)-" or "-cyclo(Cys-Pen)-" denotes the structure: S HOH
O "-c(Asp-Lys)-" or "-cyclo(Asp-Lys)-" denotes the structure: HN O NN H
OHO 5 "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. al klyaryl, and.is_inpdicated i.n the general
fot mil a oVSHNG, CbEHR, BRI CARINehd: Agdstingo in Al eldedye, ifbeies,

hydr ocar y pi . ; . l.ple

o bon ot SabHERURACAIA RO el o a0 AR M EndBl D 2 bon
group mayndaplastic Frglferationi suchr asCékih &hficed tAJOprodhite chri@fCleproducticy ok i C

groups. "Hydroxyal kyl" refers to an al kyl gréﬂg wherei n one or nore
hydr ogen sexgalamedisalofondftiorisyaich @s rapd amgrinss utarivet bleedingl imiwomane or

B S e SR M e S S BN P
al Kyl " T &fiSdaSed Or BShdHis )fe‘éﬂfﬁ(ﬁj‘&i@olﬁ%ea%eﬂ@&etgﬁﬂrtg%g oqé&[ﬁn %th Lhe
aced®w t tuen ected from

hydr ocarbon group are rep one or nore substi ts se

the 20 girgap taasslhst iefgtion, ibdles@eand (épeefusidn ifuidyNepinslndodd iijary bidn ne,
and iodine), -OH -CN, -SH -NFL, -NHCH3, -NO2, and -Cl-20 alkyl, wherein
sai d -0- 26oundipg, apt welahs yweight lpes saiedi chemedtharaply, oadiation nthegapy,

substituents sel ected, independ |y. for each. occyrrence, fromthe group
consi st | HEMBPIAI Qg BRLmAnepE JmitQkiaton Cos- Shalyrin <A {ISHBR OIS SBBEH. Of n

diff t ' ; bst it T
or esahce SroRpLp Yo prhall fotky SHAEAIC JRhR, AR miq Moo o

Non- | i m tdaffjovawaiaPp |desoraérs alndy tardihd caitida i plili@nag’ diBeass D i ddfdidions
-(CH2) o-w COOH include -41 2-norbornane acetic acid, tert-butyric acid,
3- cycl opencly hs prue respiretogyl distressisymideothe, kdaronid hbstruntive ‘padmoriaryg désgassasses

one.of | P Aot Biah gt R SrpR e elsr e 268 et Applit o v th
one or MR Gy gfindfiead Ol A8nI5OHRR: AURea iR ToARy aifigies St Haar DO

In different e s 1 or eteroatons are present.
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.




"Substituted heteroal kyl" refers to a heteroal kyl wherein one or nore

hydr ogen atons of the hydrocarbon group are replaced wth one or nore
substituents selected fromthe group consisting of hal ogen, (i.e.,

fluorine, chlorine, bronine and iodine), -OH -CN, -SH, -NH2 - NHCHs,
-NO@2, and -C1- Hwﬂ 0 sai d, -G 20 al kyl SFtlong

substituted w qﬂpﬁﬁﬁ ??H%HF§HE%W%E¥’ q@ﬁfor each

occurren h I B eormn?Cr3. and
- (CH2) o- %ywatfl 510;9 g%&&%@dgfﬁ%@{es&% SUIBS'[I tuents are
present. Ieéhhgﬂwhadh@&ﬁﬁémpnkm,hydrocarbon group nade up of two or nore

carbons 15 where one or nbre carbon-carbon doubl e bonds are present. The
al kenyl  hydr osdditionalgoljegts, rm;;vabeggs, raadgﬂecawa:mph thyr prasentainventian ol nor e

branches ,or cyclic oups bstituted al kenyl" refers.to an alkenyl
ohar o JREOSY ARBREETRHB bR SOl Bine: SR Gen SR PRRTBICH CHie GHER th( nent s

sel ected el % o Iogen 20 (i.e., fluorine,
chlorlne(IBﬁg%@%g Qﬁ@a&%ﬂﬁkﬁﬁh@ -Nit, -NHCH3, -NO2, and

-G -20 al kyl, THeeghpodistdof @mameadlwi (D]Obteoﬁgddcﬁé Rt ast whs i tekié ed i t h
one or nore substituents selected, independently for each occurrence, from

t he gr oupmelgneroriEn ravgptofs Mb@eN&Z-R,@HQS-R @@E%;R ar(ddFIQS-%)rmhd-a( @lezfion 20- COOH.
In different enbodl ts_ 1 .3 or 4 supsti ts are present._ 25 "Aryl"
refers tdh obBereoisEE 30%%&4 &8 st migenito s it Soay deetbfe 1 ng
havi g adﬁf ugated pi -el ectron system containing up to three conjugated
or fused ring systens. Aryl includes carbocyclic aryl, heterocyclic aryl
and biaryl groups. Pr@REERDESCRIFEON OF THE BPRAWNGS- menber ed ring.
Preferred atons for a heterocyclic aryl are one or nore sulfur, oxygen,
and/or nitrogen. Non-limting 30 exanples of aryl include phenyl
1- naphth%g 2- naphthyl i ndol e i noli ne i M dazol e, ant racene, and
Flcl

the |i ke Figyrg 145 Meahdi %§C%be0§§|°@8%@ae4ﬁ&WF rlBJsste $ting of

-Ci-20 al al h ne, chlorlne, brom ne,
and i od.a% adm’gi?tga °l§9@ff‘m %ﬂgggp‘?ﬁ%fte% “89{14?%9“1 kyI substituted with
hal 0ggns FigdsE3B. N@E&ﬁf&@ﬁce #0Godd QuRfmRY Honl Belﬁuﬁaflﬁrfssﬂéd e echdmEL S the

aryI contains 0, 1, 2, 3, or 4 substituents. Al kyl aryl" refers to an
"al kyl " pﬂmnaﬂnhmﬁamwhaﬁﬁﬂﬂnnﬂmngefmﬂéidﬁaﬁﬁﬁﬂhmdsocarbon noi et y"
enconpasses al kyl, al kenyl and alkynyl and in _the case of al kenyl and

al kyny| (e 34 Exnurativerdiffesense Harmaean fqodeintaleniromoyehigle i sgfs afighct i ons

or activities, efer t 0. t hose f functi.ons which nmay be consi dered
to be |n€8F9%ﬁ Wmhﬁ?ﬁﬁPMBSQVfFﬁ%@ Cofﬁxwpdﬁgneostasis of an organi sm

Such funq:ﬁ%eesm Nl Sifa il niaf Bty WeiBHt GfbRnAE Hoth WehR1ARH ritk NEfet ONS

af fecti ng body tenperature, blood pressure, heart rate,
20  administration of various concentrations of Compound A.

Figure 3A. Cumulative difference in mean food intake from vehicle in rats after
administration of selected compounds.
Figure 3B. Cumulative mean body weight difference from vehicle in rats after
administration of selected compounds.

256  Figure 4A. Cumulative difference in mean food intake from vehicle in rats after
administration of selected compounds.
Figure 4B. Cumulative mean body weight difference from vehicle in rats after
administration of selected compounds.

DETAILED DESCRIPTION OF THE INVENTION
30
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vascul ar tone, brain blood flow, blood glucose Ievels and the |like. As used
herei n, conpounds which are considered to be "selective" for a particular
mel anocortin receptor are those conmpounds with a functional activity 15
characterized by an ECso at | east about 2-fold, at |east about 5-fold, at

| east about 1Q fold, at |east about 15-fold, at |east. out  /17-fold, at

| east about 9%—*?6108}‘*“5]@“}’8&@?‘1%‘8 e the geptifes 1s that bpically H56d i 4668t f ol d or
at | east : - f I J t sel gt yi r

mel anocorti n%e%‘gﬁgg%a@’%r?gé?%ﬁt%&%ﬁ‘% aﬁ{pggs t?r’e %n%%o% Jrll-lg Fece ltor. For
exanpl e, ghowehetel O-Cerfhad) @pSdad B the! BERP WherR0BIE apiting facid s iBotgrid on 20
exhi bits a functional activity characterized by an EC-50 at | east about
15-fol d deommes, isdd gt iLviorfroof tthe amineracitke it ds oeprasented agdess ortherwdse f or t he
human_nel anpcortin 1 receptqr, the hunan | anocortin 3 receptor and the
hurransrreleﬁﬁéf&%FF} C%eq“egl % fefined atherpse, Qﬂg‘ﬁ]ﬁﬂ“ﬁﬁ andscjen ‘?Vé‘gﬁﬁf*‘éﬁocorti n
4 recept | I I i10)] i ﬂﬂ! A
characte?%?%gg fﬁ%%ﬁﬁgigﬁg#ﬂgggé%ﬂﬁgggéﬁggﬁ%%gﬂggﬁggkPge %%%ﬁﬂ?%% human
Mel anocokii b vwhidle #ePinvEntidibelbiis. AlRS, AIL'PEblicHRoraPABHE dppliations, §Rtits

Synt hesis The peptides of this invention can be prepared by standard solid
phase pepd ptter sfereires rentiGessd hegeiy are iftoepenated by rifereree. al ., Sol i d Phase
Synthesis (Pierce 30 Chemcal Co., 2d ed. 1984). The substituents R2 and
R3 of the above generic formula may be attached to the free am ne of the
N-tegdnn 1 I adard nmet hods known in the art. For exanple,
aIkyfﬂgr%ﬁ%@%kgaﬂé?h?é?¥e§%?§ﬂéyI, may be attached -43 using reductive

al kyl ati on. Hydroxyal kyl groups, e.g., (G -Cso)hydroxyal kyl, may also be
attached yﬁmgg reduct|v§d #atlon wherelin the free hydroxyl group is
protecteg wth a t-butyl este Acyl groups, e.g., COEl, may be attached by
coupl i ng—ttre~free—actrd,—e—og——E€ECO+t—tothefree—anmne—of the N-term na
amno acid by mixing 5 the conpleted resin with 3 nolar equival ents of both
the fgee %ﬁid and,__diisopropylcarbodiimde in nethylene chloride for one
hour . If}& e freeacid contains a free hydr oxyl group, e.g.,

p- hydr oxyghenyl pr '@@hﬁ acid, then the coupling should be perforned with
an additional 3 nolar equivalents of HOBt. When R is -NHt, the synthesis
of the péptide sthatdnwiichclafCsKivpdkydramboxylidatid 10 which is coupled to the
Rink Amde MBHA resin. If R is -OH_the synthesis of the peptide starts
with a FA8e- ani nol-aeinp-isydapiopanesaphaiilic afidang resin. In the synthesis of

a peptide ., of this, inventio ont ai ni ng,.A6¢c.and/ or Aib, the coupling tinme
is 2 hougécf or thk@ﬂ?%iﬂi%@“faﬁ%“a{%ﬁlﬂ%%%ue i mediately following them
15 The faskow ng eyl e2ydesaiibRRabiRelds methods for making a peptide
of this 1 nvention, which’ nethods are | I-known to those skilled in the

art. O hasc net hodlamiiel-aydohdanenarboxylinede skilled in the art. The
exanpl es are provided for the

Aha 7-aminoheptanoic acid
Ahx 6-aminohexanoic acid
Aib a-aminoisobutyric acid

256 AlaorA  alanine
B-Ala B-alanine
Apn 5-aminopentanoic acid (HN-(CH2)s-C(O)
ArgorR  arginine
hArg homoarginine
30 AsnorN  asparagine
AsporD  aspartic acid
Bal 3-benzothienylalanine
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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-Al a-Hi s-D- Phe-Arg-Trp-Cys)-NHz SEO ID NO 7 The title peptide
was synt hesi zed on an Advanced CheniTech nodel 396(r) 25 nultiple peptide
synt hesi zer (Louisville, KY 40228) usin Fl uor enyl net hyl oxycar bonyl (Fnoc)
chemi st ryBiPA Ri nk 4Ar"rbiiéﬁeﬂylah§ifmﬂwilea@drﬂ}¢ simqiere( MBHA) resin

(Novabi ochen(r) San Diego, CA) with substitution of 0.58 mml/g was used.
The Fnoc amino aci ds (MOvabi ochen(r), CA and Chem | npex(r), IL) used were
Frnoc- Nl e- OH, Fnoc- Cys( OH, Fnoc-D-Ala 30 OH, Fnoc-His(Trt)-0OH,
Froc- D- Phe- OH, Fnoc- Arg(Pf ) - OH, and Fnoc- Trp(Boc)- OH The synt hesis was
carried out on a 0.035 pl scal e. The Fnoc groups were -44 renoved by
treatment with 25% pi peradine in N, N-di net hyl formam de (DVF) for 30

m nutes. In each couplhg 3tep, the Fnroc am no add (10 eq, 0.35 nmol), N,
N- dii sopropyl carbodi ijm del (DIC) (10 eq, 0.35 mmol), and

1- hydr oxy- benzotri azol OBt) (10 eq, 0.35 nmol) were used in DVF (1.4
m.). After washing with IDMF, 5 doubl e-coupling was perforned with the
Fnoc-anmi no add (10 eq, OF85 1), 2-(1-

H benzotri azole-1-yl)-1 |1 2,8-tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU)
(8 eq, 0.28 mml) T~ toCeqg, 0.35 mmol ), and diisopropyl ethyl anne
(DIEA) (20 eq, 0.7 mml) in DVF (1.26 nlL). The ACT 396(r) nultiple peptide
synt hesi B#2 was prbsnzaviphenyladarpee f orm the fol | owi ng reaction cycle: (1)

washi ng w DMF, ,(2) 10.r ving Fnoc protecting group with 25% pi peri di ne
in DMF f\gférga"em nﬁ'&’é ,O'G’gfn}r'%ﬁﬁ%ng with DMF, (4) coupling with Fnoc am no
acid gn thg preseg&gclgﬁe,ghag:m@ﬂg HOBT for 1 hour, (5) washing with DVF, (6)
doubl e-coupling wth the"sane Fnoc amno acid in step 4 in the presence of
HBTU, HOBChaand Dhésfofcptlofieytalanindhe resin was coupl ed successively
according to the sequence of the title peptide. After the 15 peptide chain
was assefdiged andcydiehexylglycimeoc- protecting group was renoved, the resin
was wash coEpI etely by using DVF and dichl oronet hane (DCM . To cl eave the
title pegg’ﬁa’é, th@’#‘é’%‘?n was treated with a solution (1.5 mL) of TFA, FLO
and trii opy! sj ) (v/v/v: 90/6.2/3.8) for 2 hours at room
terrperat%regfg The 1rllélgl?ﬁ’s\%\efa-ﬁgesfiItered off and the filtrate was poured into 30
L ofo 20Dabher . The-duramloButyaicaiciias col | ected by centrifugation. This crude
product was dissolved in water (-7 nL) and the pH of the aqueous sol ution
was adj uBapd to - Z3%liathipopdatiiomic 2NANHAHCOB. The sol uti on was opened to the

air for 72 hours E}}@g)om enperature. The resulting crude product was
purified_DéPl a revers -lfﬂ‘l"é(?ia‘“‘b‘i’eparative HPLC systemwith a colum (4 x 43
cm of Cb%c DYNAM%E&]Q!Q(Q&@‘-%ioxaoctanoic acid with the structure of:

H o
/N ~ T 0\/11\

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, ie, (25, 35)-3-hydroxypyrrolidine-2-
carboxylic acid
4-Hyp 4-hydroxyproline, i.e., (25, 4R)-4-hydroxypyrrolidine-2-carboxylic acid

Heorl isoleucine
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25 (Varian(r), Walnut Creek, CA). The columm was el uted over approximately
1 hour wusing 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 pool ed
and Lyophilized tq dryness to give 10.3 ng (27%yield) of a white solid.
Purity ngfua%r?aye e‘ff%‘%/eng HPLC and found 30 to be approximately 88%

El ectro- sgray i onipgaldiQiif@ss spectronetry (ESI-Ms) analysis gave the

nol ecul ar wei ght at 163%% (in agreenent with the calculated -45 nolecul ar
wei ght ofLyk@f&K 3) lydixeanpl e 2. Ac- Cha- c(Asp-Hi s- D-Phe- Arg- Tr p- Gabs- Lys) - NH2
SEO ID NO 6 The title peptide was synthesized on an Applied Biosystens(r)
(Fost er dyieyor M5 a@mgthiepinel 430A pepti de synt hesi zer which was nodified to
do acgel erated Boc-, chenmistry solid phase peptide synthesis. See Schnol zer,
et al.g, rf*{i@?‘eﬁ. P%d-‘tqna‘é" 9 Res., 40:180 (1992).

4- et hyl Regzhydr y gl nen & MBHANHESI N (Peninsul a(r), Belrmont, CA) with the
substitution of O ?m@o@yg was used. The Boc ami no acids (Novabi ochen{r),
San Di ege-N&A and geheaphtiphdanine Wod Dale, |L) used were: Boc 10 Cha- CH,
Boc- Asp(OFm) - OH, Boc- Hi s(DNP) - OH, Boc-D-Phe-OH, Boc- Arg(Tos)-OH,

Boc- Tr p( MP) - OH, BipecgidaridH, and Boc- Lys(Fnoc) - OH. The synt hesis was
carried ut on a 0.20 mol scale. The Boc groups were renoved by treatnment
with 1009 €TFA f oMPeYrine i hute. Boc amino acids (2.5 mml) were
pre-agtiated wit t'éﬁ% i1 10w Iﬁinﬂi |EA (1.0 nL) in 4 nL of DW and
wer e coug{ed Withglc.lt cEjll':)or iéi% ne3%¥a |zdz:a)ti on of the peptide-resin TFA
salt. Cogphi ng ti oRsthir e 5 m nutes. At the end of the assenbly of

Boc- Asp( OFm) - Hi s( DNP) - D- Phe- Arg( Tos) - Trp( For) - Gaba- Lys(Fnoc) - MBHA, the
pept i de- 2&&ln wasfi?-pysfiyhelagiinent 0 a reacti on vessel on a shaker. The
resin wa eated twce With 25% piperidine in DM for 15 mnutes per
sessi on, gv%ihed Mﬁwpmél% aken with brono-tris-pyrrolidino 20

phosphonigt hexagk!_g_wggﬁg%(wa OP) (6 eq, 0.3 mol), DIEA (1 nL), and
4 (dimethylamh Ey 1 di ) (24 ng) in DWF (2 nmL) for 12 hours. After
washisig wehh DMV, P&;ﬂgﬂﬁﬁﬁ{é’l was treated twice with 100% TFA for 2 m nutes
per treatnment, washed with DMF and DCM and then dried under reduced
pressur ePheGnB f ophdrylalénitbe peptide-resin (0.05 nmmol) was used for the
next couglligng with Boc 25 Cha-OH (10 eq, 0.5 mmol) in the presence of HBTU
(9 eq, 09EBe DI )hemap W5 nl) in DVF for 10 minutes. After the

depr ot eci;}oogr ith r:L0 DZA) TFA in two sessions |asting approximately 2 m nutes
each, the pep i dePY%8ETn was then washed with DVMF.  The final cappi ng step
was donexpy shakin&ngpl%]jh@si n wth acetic anhydride (40 eq, 2.0 mmol) and
DIEA (20 eq,1.0 mol ) in DMF for 1 hour. After washing with DMF, 30 the
resi20 waSertaréat edsdriiece Wit h a sol uti on of 20% ner capt oet hanol / 10% DI EA in

DVF, each treatnent |asting approxinmately 30 mnutes, to renove the DNP
gr Oup OnT].e tert-Leucine

Taz 3-(4-thiazolyl)alanine
2-Thi i8-(2-thienyl)alanine
3-Thi $8-(3-thienyl)alanine

25 ThrorT  threonine
TrporW  tryptophan
TyrorY  tyrosine
D-(E)Tyr  has a structure of
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-46 the Hi stidine side chain The fornyl group on the side chain of

Trypt ophan was renoved by shaking with a solution of 15% et hanol am ne/ 15%
water/ 70% DMF twi ce for 30 m nutes per shaking. The peptide-resin was
washed with DMF and DCM and dried under reduced pressure. The final

cl eavage was done by stirring the 5 peptide-resin in 10 nL of HF containing
1 nmL of anisole and dithiothreitol (30 ng) at OC for 75 m nutes. HF was
renoved by a flow of nitrogen. The resi due was washed wth ether (6 x 10
m.) and extracted with 4N<HOAe" (6 x 10 nl). The peptide mixture in the
aqueous extract was purifn reverse-phase preparative high pressure

l'i quid chromat ography (HPLSy using a reverse phase 10 VYDAC(r) G s colum
(Nest Goup(r), Southboyough, MA). The colum was eluted with a |inear
gradient (10%to 58% ion B over 40 mnutes) at a flowrate of 10
m./ m nute (Solution A,= water containing 0.1% TFA;, Solution B =
acetonitrile containing 0.1%of TFA). Fractions were collected and checked
on anal y§ia¢at vHPLGalineThOSe cont ai ni ng pure product were conbi ned and

| yophilized to dryness. 5.1 ng of 15 a white solid was obtained. Yield was
8.9% Purity was 94.5% based on anal ytical HPLC analysis. Electro-spray
mass spectroneter (MS(ES))S analysis gave the nplecular weight at 1148.5
(i n agreement GfFteR ether abbresiations msehevein are dgbingghas fgllows:148. 3) . Ot her
peptides,of the inyepiion can,be .prepared by a person of ordinary skill 20
in th% aPP%usi ng s\;éeﬁ{]%'é?’?oé(yﬁ?%g’égur es anal ogous to those disclosed

gener al | gy1. her ei nalggg{éyland/ or to those disclosed specifically in the
foregoi ng exanpl es, as were the conpounds depicted in Tables 1A and 1B.

O her pepidMes of divhlorowetifanen can be prepared by a person of ordinary
skill in the art using synthetic procedures anal ogous to those disclosed
gener al | PIC25 her eMhdbdiisopaprylearbediimifiese di scl osed specifically in the

f oregoin anpl es,...as were he, conpounds depicted in Tables 1A and | B.
The foll g’\’\f‘ﬁg exanﬂf“%‘ﬁ’r%}ﬁleﬁ'gim according to the appropriate procedures
desc{g begpaliove: Ag-NL ;(@,@eﬁﬂmmyi.z,%.(ﬁhﬁa@eﬁh&&md@ﬁé A arelydadfE; SEQ | D
NGO 1 30 Ac-N e-c(Asp-Hi's-D Phe-Arg-Trp-Abc-Lys)-NH2; SEQ | D'NO 1

Ac- Nl e- c( Cys- Hi s- Daklixto}degzylr p- Anx- Cys)-NH2; SEQ I D NO 2 -47

D Phe- c( Cys- Hi s- D- Phe- Arg- Trp- Al a- D- Cys) - Thr-NH2; SEQ I D NG 3

D- Phe- ¢( | s- D- pdimgthylaminq)gyrdiaeD- Cys) - Thr-NHz; SEQ I D NO 3

D- Phe- c( -Hi s- D- Phe- Arg- Tr p- Gaba- D- Cys) - Thr-NHz; SEQ I D NO 3
Ac-N e-c -Hi s- Ddﬁﬂ%iﬁﬁﬁ‘g‘?ﬁeﬁlﬁfﬁ%\pn- Qys)-NH2; SEQID NGO 2 5
Ac- N e- cHRfFR- Hi s- DZ,EQﬁf\f%ro%hIﬂﬁ' Apn-Lys)-NHL; SEQ ID NO 4

15  Fm: fluorenylmethyl
Fmoc: fluorenylmethyloxycarbonyl
For: formyl
HBTU: 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate
20 cHex cyclohexyl
HOAT: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate
HOBt: 1-hydroxy-benzotriazole
MBHA énmﬂqdbauhydqdﬁnhw
25 Mmt: 4-methoxytrityl
NMP: N-methylpyrrolidone
O-tBu oxy-tert-butyl
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Ac- A6C- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NH2; SEQ I D NO 5

Ac-D- 2- Nal - c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys)-NHL; SEQ I D NO 6
Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Trp- Gaba- Lys)-NHL; SEQ I D NO 6

Ac- Me-c(Cys-R-Al a- H s-D Phe-Arg-Trp-Cys)-NH2; SEQ ID NO? 10
Ac- Nl e- c(;5)s- Gaba- Hi s- he- Ar g: Tr.RQ- - N

Ac- Nl e- c(%f Ai b- H:jsi ﬁgﬂp lsﬂw%@mz%@é%

Ac- N e-c( y- Hi

Ac- N e-c( (§1§ Al a- ﬁl—ﬁogio% -Arg Trlpg%éhg NH2; %&%&o%%hgte
Ac- Nl e- c(tBaCys- D- Al tertHihylD- Phe- Ar g- Tr p- Cys) - NH2 SEQ I D NG 8 15
Ac- N e- CQ‘@SQ/S (3- Al a- Hi s- D Phe- Arg- Tr p- Cys) - NH2 SEQ I D NG 8
Ac- N e- c(1B5Cys- Gabdriifoprapyislenar g- Tr p- Oys) - NH2; SEQ I D NO 8

Ac- NI -c(.@ s- Al b- H| - D-Phe- Arg- Trp- Cys) - NH SEQ I D NO: 8

Ac- Nl 8- ¢( %s Gytf-’l? - D- Phe- Ar g- Tr p- Cys) - NHzSEQ | D NO 8

Ac- Nl e-c(1gys- D- Al a-gi hﬁDPhe Arg-Trp-D-Cys)-NI2; SEQ ID NO 9 20
Ac- N e- C(Q/s (3- Al a- Hi s- D- Phe- Ar g- Tr p- D- Cys) - NH2 SEQ I D NG 9
Ac- N e- c(TBys- Gaba- HriflubroRitetiddad Tr p- D- Cys) - NH2. SEQ ID NO. 9

Ac-N e-c S- Ai b- Hi s- D- Phe- Arg- Tr p- D- Cys) - NH2; SE NG 9

Ac- Nl e- c%%&ic; y- Hitstranethzlinyogofey qmlcbuu)}@)hemfsa% sphiie; 9

Ac- Nl e-c( D Cys AIalelePg%W gTrp D Cys) - NH2; SEQID NOlO 25
Ac- Nl e- c(%(ys D- Al AT E%6E rg-Trp-D-Cys)-NH2; SEQ I D NO 10
Ac- Nkg- c(D- Cys-(3-Al a- Hi s- D-Phe- Arg-Ti p- D- Cys) - NI F SEQ I D NO 10
Ac-N e-c(D Cys- Gaba- Hi s- D Phe- Arg- Trp-D-Cys)-NH2; SEQ | D NO 10
Ac- Nl e- c( D- Cy Unfleds-dthawideRhéicAted, With the &eptiddtbf thoBRidrAiRkD ahino acid,
Ac- Q c-c(Asp-Hi s- D- Phe- Arg- Trp- Gaba- Lys)-NHr SEQ I D NO 11 30

Ac- Chg- c@)&gg brqviationpfeeg. ,aﬂdg)qfrqmlmbadﬁysﬂumclo staDior the structure of

ac- D Ca NOEAOIFECE- PR ﬁbﬁ g el 5 dpepaadentli drggnar he side

po- hero: SPas o PRRIREANl PR Sl Mo PR i pesomec o

Ac- hiBu- ¢drAs@ritzsyddeddne- Ar g- Trp Gaba-Lys)-NH2; SEQ ID NO 11 5
Ac- hCha- c( Asp- H s- D- Phe- Arg- Tr p- Gaba- Lys)-NHL; SEQ I D NG 11

Ac- Phe- c( Asp- Hosthe-Npierminal -afripe &d&ﬂ‘l&ﬁbbreﬂdﬁpn SEOds for e sttucture of:
Ac- D- Phe-c(Asp-Hi s- DP.eﬁrg Trp- Gaba-Lys)-N 2; SEQ I D NO 11

Ac- D Chg-c(Asp-Hi s-D rg- Tr p- Gaba- Lys)-NH2; SEQ I D NO 11
n- but anoyl - Cha- c(
Ac- hPhe- c(Asp-Hi s- DPh'e- Ari -Trp-Gaba-Lys)-NH2; SEQ ID NO 11 NO 11

The designation "NH" in e.g., Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-

NHo, indicates that the C-terminus of the peptide is amidated. Ac-Nle-c¢(Cys-D-Ala-

20  His-D-Phe-Arg-Trp-Cys), or alternatively Ac-Nle-¢(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:

8 S
‘“'.*J%— **ij—

25
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e- Ar g- Tr p- Gaba- Lys) NHz; SEQ I D NO: 12 10




Ac f3-hMet-c(Asp-Hi s-D Phe- Arg-Tr p- Gaba-Lys) - NHx; SEQ I D

Ac- Gaba- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-NM SEQ I D NG 11

Ac- Cha- c(Asp- Hi s- D- Phe- Arg-D-Trp- Al a-Lys)-NH2; SEQ I D NG 13

Ac- hCha- c( Asp- Hi s- D- Phe- Arg-D- Trp- Al a- Lys) - NH2; SEQ I D NO 13 15

Ac- Leu-c(Asp-His-D- Phe- Arg-D-Trp-Al a-Lys)-NHL, SEQ | D NO 13

Ac- hLeu- c( Asp- Hi(SYDPeme: o goyslofepe-Rem):- | danptagithe stafeep NO, 13

Ac- Phe-c(Asp-Hi s-D-Phg=Arg-D-Trp-Al §-Lys) - NH2; SEQ I D NO 13

=tys)-NH2; SEQ I D NO 14

Ac- Nl e-c(Asp- Hi s- D- Rhe- Arg-D- Trp- (3-Ala-Lys)-NH2; SEQ I D NO 14 20

Ac- N e- c( Asp- Hes=

Ac- Nl e-c(Asp-Hi s- 1

Ac- N e-c(Asp-Hi s- D Phe-Arg-D- Trp- Apn-Lys)-NHz; SEQ ID NO 1

Ac- Nl e- c( Cys- MigAbp-Bhe=-"Ang~Ec o AspMLps)CydenoddsZhe Simfethde: NO. 1

Ac- N e-c(Cys- H s-D Phe- Arg-D Tr p- Gaba- Cys) - NH2; SEQ I D NO

-Cys)-NHL; SEQ ID NO 1

Ac- N e-c(Cys-Hi s-D Phé-Arg-D Trp- (3t Al a- Cys) - NH2; SEQ I D NO

Ac- N e-c(Cys-Hi s-D pHiesdrg- D Tr p- D- -Cys)-NH2; SEQ ID NO 1

Ac-N e-c(Cys-D-Ala- Hi s-D-2-Nal -Arg-Trp-Cys)-NH2; SEQ ID NG 1

Ac- N e-c(Cys- DAl g<Hirs= 2- Nal - Arg-pg<Nal-Gys)-NH2; SEQ I D NG 1

Ac-N e-c(Cys-D- Al j-Hi's- D 2-Nal - Arg- | - -Cys)-NH2; SEQ ID NO 1

n- but anoyl - Nl e- c¢(Cys-D- Al a- Hi s- D- PHé- Arg- 2- Nal - Cys) - NH2;  SEQ |

n- butgnoyl - Nl e- c(Cys- D- Al a- H s- D- Phe- Arg- Tr p- Cys) - NH2; SEQ I D NO 17

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- 2- Nal - Cys) - NH2; SEQ I D NG 18

Ac- Nl e- c( Cys- BaMarHess t0-HPhEO), GrherdRY iSMsalk P Ribstifeed BliDhéfroalkyl,

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

Ac- Nl e- céubssinded hetarpalkyl, RRenyl gubistijuiedsalkedyl: argl@lkybanyt, @ 1substituted

Ac- N e-c -Hi s- D Phe-Arg-Trp-D Al a- Lys)-NHL; SEQ | D 1 )

Ac- N e- c%@%—'ﬁ And.piadisptsd Nﬁlﬂ‘ﬁr&jl‘B’ék i@%&l&@ 9y B@@CPJSQ @bsgiment as

Ac- Nl e-cf en- D- Al a- Hi s- D Phe- Arg-Trp-Cys)-NHL; SEQ I D NO 21

Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Trp- Pen) - NI 2; SEQ | D NGO 22 10

Ac- Nie- c( Pen- Exli-eicss for £PREdCADR Rr&igh torliilhing35He driZndke cdZbon atoms,

D- Phe-c(Cys- Hi s- D- Phe- hArg-Trp- (3-Aa-D- Cys) - Thr-NH2; SEQ I D NO 23

D- Phe- c( @ereHinnzlBpleEtgribym -atorgs Tif pré@nilaze iy )byThinghHRondsEGhieDalkigd 24

D- Phe-c(Cys-Hi s-D Phe-Arg-Bi p-(3-Al a-D- Cys)-Thr-NM SEQ I D NO 25

D- Phe- ¢ (tydrorpbop greun wpy-hestgightsham.ox censincgag orporqpranckes 9t cpcligo 24

D- Phe-c(Cys-Hi s- D- Phe- hArg-Bi p- (3-Al a- D- Cys) - Thr-NH2; SEQ I D NO 26

D- Phe- c(&P5PRi s- D- (Et) Tyr- hAr g- Bi p- (3- Al a-D- Cys) - Thr- NH2; SEQ I D NO: 26
“Hydroxyalkyl” refers to an alkyl group wherein one or more hydrogen

16 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, -NHz, -NHCH3, -NO:, and -Ci20 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
-(CHz2)o-20-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, -(CH2)e20-COOH include

-41 -
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Ac-N e-c(Cys-D-Ala-Hi s-D- Phe-Arg-Trp-Ad y-Cys)-N 2; SEQ I D NG 54
Ac-N e-c(Cys-D- Al a- Hi s-D Phe-Arg-Trp-D-Al a-Cys)-NHz; SEQ | D NO: 54
Ac- Nle-c(Cys-D- Al a-Hi s-D Phe- Arg-Trp-(3-Al a-Cys)-NH2; SEQ ID NO 5
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Gaba- Cys)-NM SEQ I D N054

N e bl o A bomeh b aod, r%@;r?esr e raws SEQaLI 3 the like.
AN o b aoh: HiHe @ Rally ENGn{d WH%IHE?"?E%‘% 8 25

Ac- ¢(Cys- A u- HifetdbodlRl AbfrsTto Gy he¢reldBre &Eﬁofd:bﬁ\@eﬁrbon atoms in
Ac-c(Cys-d u- Hi s- D Phe- Arg-2- Nal - Al a- Cys)-NH2; SEQ | D NO 55

Ac- c( Cys-the hyémsmrbomgm@ ;e\rrgﬂwqotwthomygy IINFQOEE@fMDVNGg@GOHPS amino,
Ac-c(Cys-D-Al a- Hi s)-NH2; _SEQ | D NO 56
Ac- NI( - ¢ (BYdorCOx - h't&rwign@%ﬂ‘a 1NF|§§' OIS RES By9seRd

Ao N o. 22%2'0@%&*% - eang] ?‘?R‘ E?abﬁd k) el g Jrstte o
Ac- N e- C(}'@ﬂﬁoganAlaﬁmhﬂ of Dighé &i‘(ﬁaﬂ:foﬁ @t D Weh 28ne or more

Ac- N e-c( -D- Abu- Hi s- DPhe Arg-Trp-Cys)-NH2; SEQ I D NG 30
Ac-N e-c(@ fmer\lalselﬁirtsd Dol dhergTpuPr gonSisting NHZlaIOSEn? (D, Hoo#oe, chlorine,

Ao N o o beying. madiodind pBheCh (it BiEt YN, NeBHD NG Sy, wherein
A NI CRUST: Hug bRy SR RPNl gPRark AR setcted,

Ac- N e- ¢ (iRpeht Rheeaé\.hgocIﬁﬁel%bMﬁe %Hal p o6didtinpN\62 ﬁ&lo%e:ns -CF,,
Ac- Nl e- c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Pen)-NH2; SEQ I D NO 32
Ac- Nl e- ¢ (PehsHI-©CBs, Phird A GE)r-0-(RADH- FIan)lifolentSEQbDMtsﬂ 2, 3 or 4
Ac- Leu-c H s- D- Phe- Ar g- Tr p- Gaba- Cys)-NM  SEQ I D NG 33
Ac-@a-c%%%‘hﬁrgsﬁeﬁﬁseﬁfg Tr p- Gaba- Cys) - NH2; SEQ | D NO 33

e e o e BRI 8 T BB S50 B o corbors
Ac- Ves - C ese Hirfe [3rPhgord Barbomc4ebBA - G¥8bie NB"Sn@EQrJ: gpm?’ The alkenyl
Ac- 2- Nal - c(Cys-Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D NO 3

Nl e- c( Cy byédiczaiboRlpzeoup grdlr i Balighthain- didonBHEQohOoN@c3d branches or cyclic
Phe- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH2; SEQ I D NGO 34
Ac- Nl e- cE8HS3- Pal - D- Phe- Arg Tr p- Gaba- Cys) - NI 2; SEQ | D NO 35 20

Ac- N e- | D NO

AN ol Ore. sBiitd sl e R AR hbre iR & el drogens are

Ac- N e- ¢ téiieBvittitond &r Mof ettt seibldd kb mlf2oupEddstsBn ok RBiogen
20  (i.e., fluorine, chlorine, bromine, and iodine), -OH, -CN, -SH, -NHz, -NHCHs, -NO,

4 20

and -Ci alkyl, wherein said -Ci2e alkyl optionally may be substituted with one or
more substituents selected, independently for each occurrence, from the group
consisting of halogens, -CFs, -OCHs, -OCFs, and -(CHz)o2-COOH. In different
embodiments 1, 2, 3 or 4 substituents are present.

25 "Aryl" refers to an optionally substituted aromatic group with at least one
ring having a conjugated pi-electron system, containing up to three cohjugated 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- Nl e-c(Asp-Hi s-D-2-Nal - Arg-Trp- Al a-Lys)-NH2; SEQ | D NO 38
Ac-N e-c(Asp-H s-D-2-Nal -Arg-Trp-(i-Ala-Lys)-NI2; SEQ I D NO 38 25
Ac- Nl e-c(Cys-Hi s-D 2-Nal - Arg- Tr p- Gaba- Cys)-NM SEQ | D NG 39
Ac- Nl e-c(Cys-Hi s-D 2-Nal - Arg- Tr p- Ahx- Cys) - NI 2; SEQID NG 39

o Eﬁgec?kgﬁgﬁégb%zzﬂ@%&%g@%ﬁ% o g b ine, and
Ac-N e- C(ihaief i orD R 090 & bk SR RibDhisd8, -cr,

Ac-N e-c(Cys-His- DPhe Arg Tr p- Ahx- Gy

D- Phe- c( OxCFsi amdD(GEHQoLzAEg)Gth:Mﬁeﬁn@ﬁlbod‘]h{en&theSEﬂ dobtaliitd 013, 2,-H br
D- Phe- c( H s-D- Phe-Arg-Trp-(3-Ala-D- Cys)-Thr-OH, SEQ I D NO 43
D- Phe- c(%@’bﬁﬂ@ﬂﬂsPhe Ar g- Tr p- Gaba- D- Cys) - Thr-OH; SEQ | D NO 43

N B ol TG o AR 15 58 1D N 41 s
Ac- Cha- c( As 1
AC- Cha-o{ ASD- Hs Re A BroEn h2lerHenSEEALNGIA alkenyt and

Ac- N e- c(a%w&ﬂ&ﬂe&ad&&h&ﬁl@&@k%ﬁ:ﬁﬁ@@l D NG 29
Ac- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - OH, SEQ | D NO 44

Ac- R@ma c( As prssedhrertin, germ pﬂ@a@&m & furgionspOartiyitie refers tp those
A - ¢(Asp-H Phe-. Ar L D NO_44

s Ecﬁg%ﬁe 0 el By TR sSRiar et S o A Hosy function
- Nl?ge;:( ?,yism‘H“%ﬂS &59@%%g§%‘9 G%g‘g‘a% o?ég‘%q}b:abmgﬁ;}‘j’é limited to

Ac- N e- calydtitl and- Rihetds) affecting- Py @iaperaldre SEIQoldDpNekAd, héart rate,
Ac- N e-c(Cys- Hi s- D Phe- Ar -DTr Ala Q/s -OH;, SEQ I D NO 45
Ac- N o- ¢ Vayslsitendpbptie biaod fowy Em@gmu@os@}eyp oFc 1. D N 45

Ac-N e-c S s-D-2-Nal - Ar S Y
AN o o %s Ao hée, fomoumig W Pyt G e el for o

Ao N o o Pl Andlafbdridh Fe{fHor bl fiohE collps W@E@E%“ﬁﬁﬁ%f Retithy
Ac- NI 8- C chigactbriAddby s EDsR @eabt sbobit R=6)S ht Ikt abb& 5-E510Qit4dast about 10-

Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) -OH, SEQ ID NO 29
Ac- Arg-c €C(l9satllBa$I abdutd 5ioldhat-1éasy alfoy-10yfeld, AHeaBERoRTYNOIE, @t least about

Ac- D Ar s- D- Phe- r Tr NHL: S I D NO 50 25

Ac- D- ArS @4‘%@ # gaat Eﬁ’@l’ftﬁqﬂﬁéo rgr i geagé ﬁ;"’WED 0@95%14 DJIN@%& greater,

Ac- D Ar P a Pen) - NH I

Ac- Ar g- gf%/%wo "’Bg Ip'%[an %’rm[l %a% ‘I‘-Feas) %ﬂi I"’%E*& %B Rﬂ}egén e%anocom

Ac- Ar g- C (dptok> AbRekimple: E E&eéﬁ"ﬂ thEIBn&&Rtin N‘i’beepﬁﬁ@ém #e invention
20  exhibits a functional activity characterized by an ECse 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 seiective melanocortin 4 receptor agonist of the invention
exhibits a functional activity characterized by an ECs at least 17-fold more selective

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

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

known in the art. For example, alkyl groups, e.g., (C-Cao)alkyl, may be attached

-43 -




Ac- D- Arg- c(Asp- Hi s- D- Phe- Arg- Trp- Al a-Lys)-NH2; SEQ I D NO 53 30

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

Ac- Arg-c(Cys-D-Ala-His-D-2-Nat-Arg-Trp-Cys)-NHL; SEQ I D NGO 49 and -52

Ac- N e-c(Cys-Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - OH SEQ I D NG 48. O her peptides of
the invention can be prepared by a person of ordinary skill in the art

usi ng symihﬁtrﬁéu‘iﬁ*’@c@ﬁﬂﬁ'é@n-am%gﬁmkﬂogltoﬁyge&g} {erouiy dyeryalial pay 5

h i nab d th di.scl d,. ifically.in.t f '

bl eoao Senaftarhet isinky AEHHAE ARHRUOBRSreina oLt Aaferd Erotpar s 14
d 1B - ' Pur i ' 1A

anI cul at g%i%xq%&eﬁﬁﬁe#g@isﬁ%a? SWE%'% 'ﬁﬁgﬁl\:'/btzﬁ%::ﬁfgr I\/bl %Og}ﬁ%%si ty

Vi ght  Whieghde ach; eljl, &' COOH) tbitle- frbRhininérof thel N 9ermiifallfitolcRobyimbiERg | D T -

-ANla-L s)-NHz NO 1 Ac- N e-c(Asp- Hi s-D- Phe- Arg- 1149.36 1149.05 96 SEQ I D
T - ABT- Lthe) cnppletedd, resinagwith e3 cnojar- uivaleptre-ofr othy 1the. e 1add. andg SEQ | D

2) - Thr - NEBROPIERY Esbdismide 15 gty igne siled i cpe AeE ptseee e coptgns 5
s)-Tnr- 4 _ _ e b 9 : i -
ior 501 AW BTt 58 Rt oR Rl O R GhPihe diplfre v o

Ac- N e- c4{H{ordd bk perforiiiet With an J8Qitidnal I mofarsquiNdlentslOFFIGB1.1103 99 NO 2
Ac- N e-c(Asp-Hi s-D-Phe-Arg- 1123.32 1123.9 99 SEQID T -A n-L s)-NHz NG 4

Ac- A’ - c( Asp- HAheD-Bitie-Dirly tha gyntheis afthe pepiide gads with an Baperaming adig2 NO, 5
55 6 b AR Aok 8 e SR

o035 il oAl A58 SRS BRI iR 1109 2 91.5 SEQ 1D

T - Gaba-

In the synthesis of a peptide of this invention containing Aéc and/or Aib, the
coupling time is 2 hours for these residues and the residue immediately following
them.

15 The following examples describe synthetic meﬁmds for making a peptide of
this invention, which methods are well-known to those skilled in the art. Other
methods are also known to those skilled in the art. The examples are provided for the
purpose of illustration and are not meant to limit the scope of the present invention

~ in any manner.

20

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

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

and Chem-Impex3, 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-Ala-Hi s-D- 1074.3 1074.6 98.3 SEQ ID Phe-Ar -T C s)-NHz

NO 7 Ac-Nle-c(Cys--Ala-H s-D-Phe- 1074.3 1074.4 91 SEQID Ar -T -C s)-NH2
NO 7 -53 Calcul ated Experinental SEQ ID NO  Conpound Mol ecul ar Ml ecul ar
Purity Weight Weight Ac-N e-c(Cys-Gaba-H s-D Phe- 1088.32 1088.4 93 SEQ ID
Ar -T -Cs)-NHL NO 7 Ac-N e-c(Cys- Al b-H s-D-Phe 1088.32 1088.4 SEQ ID Ar
-T - C s) FRPPVgbbRieatment wighe256¢ MHMJH%NM@Y oppamide AVEH) far ¥ SsEQ 1 D
Ar -T -C._s)-NHL 7, Ac 74, 074, EQ ID
phe ar~ ok el PGPS i MR By B i {105y, Boimgd, 8% NG5! O
| D Phe- MiisopropfcibolitniddOBIC) e @wr%: 2l - droRy-beRFdtridcl074. 4 92
SEQ I D Phe%rPQT Cols) NHIf18 Ag NbAf N e- c(D)}(),ys Gaigg ﬁng D SEQID Cs
1088. 32 1HEBtY(194qPAE5 Annroljrwere Juskil ihMF (Ad- ﬁxL)e-Adth@etudg hratHlBMB 1088. 32

1088491SEQID Phe-Ar -T -C s)-NH NO8 Ac-Ne-c C%/
1060. 27 fovblexoypling-pyas merfme%mﬁmén%gawomede(l eq, 0.35 mmol)' 2~(1~

o U0 Rl LU 2014 AR, SERAR RSl RS
162,254 ot Mot (i G bt AT 0 1

Al -T -DOZ mymdlHzn BB (146- INL)E C](lfeyAC(E 964 1suBipRh peptidis SyDfiedGO0wds 91 SEQ

ID Ar -T -D-Cs)-Nit NO9 Ac-Ne-c(D Cys-A a-His-D- 1074.3_1074.4 65 SEQ
| D programmed to perform the following reaction cycle: (1) washing with DMF, (2)

10 removing Fmoc protecting group with 25% piperidine in DMF for 30 minutes, (3)
washing with DMF, (4) coupling with Fmoc amino acid in the presence of DIC and
HOBT for 1 hour, (5} washing with DMF, (6) double-coupling with the same Fmoc
amino acid in step 4 in the presence of HBTU, HOB{, and DIEA for 1 hour. The resin
was coupled successively according to the sequence of the title peptide. After the

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

To cleave the title peptide, the resin was treated with a solution (1.5 mL) of
TFA, H:0 and ftriisopropylsilane (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 NH4: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 lyophilized to dryness to
give 10.3 mg (27% yield) of a white solid. Purity was assayed using HPLC and found

30 to be approximately 88%. Electro-spray ionization mass spectrometry (ESI-MS)
analysis gave the molecular weight at 1073.6 (in agreement with the calculated




Phe-Ar -T. -D-C s)-NPIZ NO 10 Ac-Ne-c(D-Cys-D-Ala-H s-D- SEQ I D Phe-Ar
-T D-C s)-NHL 1074.3 1074.2 93 NO 10 Ac-Ne-c(D Cys-p-Ala-Hi s-D 1074.3
1074.4 SEQ ID Phe-Ar -T D-C s)-NHz 92 NO 10 Ac-N e-c(D Cys-Gba-H s-D
1088.32 1088.4 90 SEQ ID Phe-Ar -T D C s)-NHL NOAO

Ac-N e-c(D-Cys-Aib-H s-D- SEQID Phe-Ar -T D-C s)-NH2 1088.32 1088 95

NO 10 Awcelaidacydight of W7D3Phe- Arg- 1147.35 1147.4 97.5 SEQI-D T -Gaba-L
Ss)-NH2 NO 11 Ac-Chg-c(Asp-Hi s-D-Phe-Arg- SEQ 1135.33 1135.1 99 T -Gaba-L
s)-NHz NG 11 -54 Cal cuI at ed Exper| ment aI SEQ | D NO Oorrpound Mol ecul ar

Mol ecul gf,  Puk | ] : . , lqoé’LlGS 39 1163. 4
99 SEQ It ~TF he- SEQID Ar -T
-Gaba-L s)- Nﬁ'helﬁﬂ@p(?;hdé%sgy&@leﬁﬁéd—bnﬁc yﬁﬂe&ﬁ%ﬁ}s{ﬁr&®@&h&6 - 1107. 28
1107 98.9 SEQID T Gaba-L s)-NH2 NO 11 Ac-hero-c(Asp-H s-D Phe Arg-

11075 28 QAHhodeDIBPEPeptide :fynt@awe:Lw NHZS N@difled to do accelerated Boc-

Ac- hLeu- ¢(Asp- H s- D Phe-Arg- 11 32 11 2 99 SE L S)-NH2
NO 11 Abemistselid phese periids syg eS?ié?@e §4L§Eb¥’FBg8%%’°‘?m) Gaba- L

s)-NH2 NQ .59, . ID T
“Gaba L 16 SRR LERB bl Bt s-@%ﬁﬁ> s iyt Bl o) 1
Ar - T - Gabawitts th&HALMRulién ¢¥C 091 Chinél(ASPasiuSed)> PilRe Bok3amiso lakids. 4 99 SEQ
1 A -T -‘Gaba-L s)-NH2 NO 11 n-Butyryl-Cha-c(Asp-H s-D- SEQID 1" he Ar
-T - GabgNbvsbiotiidm®] $77 Didgo]l CA7arkd Ehetr-MipesB, Wood Dale, IL) used were: Boc-

10  Cha-OH, Boc-Asp(OFm)-OH, Boc-His(DNP)-OH, Boc-D-Phe-OH, Boc-Arg(Tos)-OH,

Boc-Trp(For)-OH, Boc-Gaba-OH, and Boc-Lys(Fmoc)-OH. The synthesis was carried

out on a 0.20 mmol scale. The Boc groups were removed by treatment with 100%

TFA for 2 x 1 minute. Boc amino acids (2.5 mmol) were pre-activated with HBTU

(2.0 mmol) and DIEA (1.0mL) in 4 mL of DMF and were coupled without prior
15  neutralization of the peptide-resin TFA salt. Coupling times were 5 minutes.

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

20  phosphonium hexafluorophosphate (PyBrOP) (6 eq, 0.3 mmol), DIEA (1 mL), and 4-
(dimethylamino)pyridine (DMAP) (24 mg) 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 munol) in DMF for 1 hour. After washing with DMF,

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

DMTF, each treatment lasting approximately 30 minutes, to remove the DNP group on




Ac- hPhe- c( Asp- Hi s- D- Phe- Arg- 1157.34 1157.2 70 SEQID T -Gaba-L s)-NH2

NO 11  Ac-(i-hMet-c(Asp-H s-D-Phe 1141.36 1141.2 89 SEQID Ar -T -Gaba-L

s)-NHz NO 11 Ac- Gaba- c( Asp- Hi s- D- Phe- Arg- 1081.24 1080.9 92.5 SEQID T
- Gaba- Lys) NH2 NO 11 Ac- Cha- c(Asp- Hi s-D- Phe- Arg- 1135.33 1135.2 85 SEQ

| D

DT -Ala-L s)-NH2 NO 13 Ac-hCha-c(Asp-Hi s-D-Phe-Arg- 1149.36 1149.1 87 SEQ

I D DT the Histidine.sigle ghajy Fhe fggmy ar%{pAgﬁsiw sidp chpm. g Etypmd@nzwaaO% 4

98.6 SEQ ID L S).-NH2 eu 109. 3
1300, 5 SeipveRdy Sk @Eoi?*? Re ﬁ%ﬁ’f@" ﬂ%%% 3R ey o8 &w‘lArg-
1129. 29 ddiéd tér 80 n¥inwote® ePshBaE le g ilVak3washed with DMF an

Ac- N e- c(Asp- Hi s- D- Phe- Ar g- 109 095. 3 97 SEQID DT DAl a- L s) NH2
NO 14 ADEM end (Asd uhider fod bl paeguré.ome fital LRATag: 8as i@ byDstirEng thé a- L
s) - NH2 NO 14 Ac- N e- C(h.:. Hi s-D-Phe-Arg- 1109.3 1109.1 99 SEQ ID DT
-Gab& L Bepudqzeﬂ@mmm @plcﬁpm E)Jp@#%hmdéﬁqoﬂwem(wmgmbund

Mol ecul ul, ar ht V\ei G: N e - D- Phe: Ar g-
1137, 35 e 75 Bl TipWas mdigt a?ﬁw@‘ﬂeﬁ% oFEsidhé was wihed
Ac- Nl e- CLfifR M?Gﬁ&ﬂ&g%ﬂexﬁiégd%]ﬁﬁé KC103R,. D DT -A -L s)-NH2
NO 14 Ac-Nle-c S-H s-D- Phe-Arg- 1102.35 1 02 99 SEQID DT -An-C
s)-NHz NO 15 THe pbptede riivtareirs tHe- ool extrhOi8@a8 putiféd ok fefefse@Habe D- T
-Gba-C s)-NH2 NO 15 Ac-N e- C(O/s H s- D- Phe- Ar]gl 1116. 38 1116.2 99 SEQ
D- T CVs)prepatptineihigho pressupe liguid- diropnategraplny @) gsingnz aegerse phage 99,

> q-G VYSIA%® Ci )cohlmm '}Qegl Group®, Southborough, MA). The column was eluted
with a linear gradient (10% to 50% of solution B over 40 minutes) at a flow rate of 10
ml/minute (Solution A = water containing 0.1% TFA; Solution B = acetonitrile
containing 0.1% of TFA). Fractions were collected and checked on analytical HPLC,
Those containing pure product were combined and lyophilized to dryness. 5.1 mg of
15  a white solid was obtained. Yield was 8.9%. Purity was 94.5% based on analytical
HPLC analysis. Electro-spray mass spectrometer (MS(ES))S analysis gave the
molecular weight at 1148.5 (in agreement with the calculated molecular weight of
1148.3).
Other peptides of the invention can be prepared by a person of ordinary skill
20 in the art using synthetic procedures analogous to those disclosed generally
hereinabove and/or to those disclosed specifically in the foregoing examples, as were
the compounds depicted in Tables 1A and 1B.
Other peptides of the invention can be prepared by a person of ordinary skill
in the art using synthetic procedures analogous to those disclosed generally
25  hereinabove and/or o 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-$-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-¢(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NHz; SEQ ID NO:2
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Ac- N e-c(Cys-Hi s-D Phe-Arg- 1074.3 1073.8 99.9 SEQID DT -D-Ala-C s)-NH2
NO 15 Ac-Ne-c(Cys-D-Ala-H s-D-2- SEQ5 1124.36 1123.6 96.1 Nal-Ar -T C

S)-NH NO 16 Ac-Ne-c(Cys-D-Ala-H s-D-2- 1135.38 1134.5" 99.1 SEQ 6 Nal - Ar
-2-Nal-C s)-NH2 NO 16 Ac-Ne-c(Cys-D-Ala-H s-D-2- SEQ6 Nal-Ar -1-Nal-C

S)-NHz 1135.38 1134.6 94.8 NO 16 nButanoyl-Ne-c(Cys-D-Ala- SEQID

1113. 37 D-Fbe-oCepHp-PifhebA R Erpaala-D-Gys)-Tar-NHNFEQND NO:3

R TR LR B bt 10 2,00
05 NG e AR RPRIENGR 10 208 55010

SEQ I D AKhsAfy(CyBdHisD-FPhe-Mg N%ﬁ-c SHODNO:S u- H s-D- 1132. 33
1131.5 99.9 SEQID Phe- Ar -'Imgs - mz N061 Ac- Nl e- c(Asp- Hi s- D- Phe- Arg-

%\ 09?/;527 AODe-§ A39-19isSr-Bhe- DrgTrpApi-Ays)- N O NONCE4
NG 202C( ol e lpet i - Aves g Catpoby A s SRS S0 0 phooar T.C
) Pon) "D KSR A T G M A O N0 P00 5 seg 1D

Phe- Ar - Ac-Redy( Phe-Arpfrrpatbal By XBEQIMENOd SEQ I D NG Conpound
Mol ecul ar Mol ecu ar Purity i ght Wei'ght D- Phe- c( Cys H s D Phe hArg-

1181. 41 AdBile-ACYe-PRABHAsHD Phg-ArgATrp-Cy<ENH:; SEQ IRHNOND. 23

10 Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:7
Ac-Nle-¢(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:8

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

20  Ac-Nle-¢(Cys-B-Ala-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NHz; SEQ ID NO:9
Ac-Nle-¢(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NHz;,5EQ ID NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NHz;SEQ ID NO:9
Ac-Nle-c¢(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH; SEQ ID NO:10

25  Ac-Nle-¢(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH:; SEQ ID NO:10
Ac-Nle-c(D-Cys-B-AIa-H.is-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)-NHg; SEQ ID NO:11
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11




D- Phe-c(Cys-His-D- (Et) Tyr- 1211.43 1211.7 97.1 SEQID Ar -T - Ala-D-C
S)-Thr-NHz NO 24 D Phe-c(Cys-His-D Phe-Arg- 1204.44 1204.6 99 SEQ 4 Bi -
Ala-D-C s)-Thr-NH2 NO 25 D-Phe-c(Cys-Hi s-D-(Et) Tyr-hArg- 1225.46 1225.7 97
SEQID Trp-(3-Ala-DCys)-Thr-NHx NO 24 D-Phe-c(Cys-Hi s-D Phe- hAr g-
1218.47 1218.8 99 SEQ ID Bi - -Ala-D-C s)-Thr-NH2 NO 26

D- Phe- ¢ (&8y8-Cha-c@ spetlistrPheshrg-TrpsGabashys) 23z 8EQ IPINO:11

06’ 5" SEch TR PHAsTAis B Prg Are Vi Crpd xS SR MOy DAl 3. i 5.0 826
|A<[:) - Nfgec%h?%%ﬁ%ﬁﬁ%ﬁéﬂ@%@%@ %@%E%I}Klﬁgéﬁ%e- Ar -T - Ala-C

s) - NH2 N&&hﬁmé}ig&@%ﬁﬁm@h&-@s)m; BEQIPHEOAT - T Gaba-C s) - NHz
1159.4 1159.2 95.1 NO.54 Ac-Ne-c(Cys-D-Ala-His D 1173.43 1173.3 96.8 SEQ
| D Phe-A¢-hChiaA(AspeHis-Dfie-ANg-Bep-GabaLyg)dyHz; SEQ 1D NRRLIAr g- Trp- 1060. 31

1920 e byt R R OB A D 0 7
112 & Al PR PR SR MO |y () e

NO: 55  AgeLiCH c@é(p-ﬂiisSBkaBhQrﬁﬁr&Qabalﬂ,%m; $EQUDANGSLI3 SEQ ID Nal-Ala-C
s)-NH2 NGO 55 c-c(Cys-D-Ala-H s-D-Phe- SEQ5 Ar -T -Ala-C s)-NH2 1032. 22
1031. 5 osbatanoyBGha-seAspidised BhetAretTrp-CatHeys) NG SBQ IDNO:12 95. 6 SEQ ID Ar

L R e A ARSI . 5 Y ol
-T A a- G ek AR 8L DIPAAAS: Hp-8abPLY) NI SEQIDNO:T

Ac-Gaba-c(Asp-His-D-FPhe-Arg-Trp-Gaba-Lys)-NHz; SEQ ID NO:11
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13

15 Ac-Leu-c{Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-hLeu-c{Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz; SEQ ID NO:13
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHs; 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-B-Ala-Lys)-NHz SEQ ID NO:14

20  Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NHz; SEQ ID NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NHz; SEQ ID NC: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-c(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-NHz; SEQ ID NO:15
Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-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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Ac-N e-c(Cys-D-Ala-H s-D- 1158.41 1158.6 96.5 SEQ ID Phe-Ar -T Gaba-C
s)-NH2 NO 57 57 Calcul ated Experinental SEQ ID NO Conpound Ml ecul ar

Mol ecul ar Purity Weight Weight Ac-Ne-c(Cys-D-Ala-H s-D 1103.33 1103 99.9
SEQ Phe-Ar -T -Pen)-OH NO 29 Ac-N e-c(Cys-D Abu-Hi s-D- 1088. 32 1087.6
99.9 SEQID Phe-Ar -T -C s)-NH2 NO 30 Ac-N e-c(Cys-D Val -H s-D Phe-

1102. 35 i-botengyld¥leoc(SEOD-Bla-His-DPheAxgy Tap-Ry HiNBg SEQ ID NO:17

6 5o UK el i Gl B W02 7, 7,0 9
I o) eGP M D B B R R SO 6004 S0 1D
Phe- Ar - Ac-Nie-§(CyblD-Ada-NGs-BOPhfBrdHBaE CYHNHEISEQHPNO: 18 g- SEQ T -Gaba-C

s)-NHz 1116.38 1115.7 95 NO 31 Ac-N'e-c(Cys-Hi s-D-Phe-Arg- 1116.38 1115.5
99. 9 5SEQA¢-Nle-HCysdh&ldiis-INPhe-Neg-T2p-Cxe)-NiEk; SHRER NP$1D- Phe- Arg- SEQ

1055 52 Abbli-ceisp R TBe Are L ABLERBERBEED RO 1 &7 e Are
5 S SRR PSR I | (e C 0 e
S\ a2 NG e oenBiaia{ - AR PeC)oNHLERR INGIZR 95,2 SEQ D T
-Gaba-C s)-NH2 NO 33 Ac-Val -c(Cys-Hi S-D-Phe-Arg- 1074.3 1074.6 95.4 SEQ ID
T - Gaba- &c-djie-NdysiBA3S 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-hArg-Trp-p-Ala-D-Cys)-Thr-NHz; SEQ ID NO:23
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
D-Phe-c(Cys-His-D-Phe-Arg-Bip-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:25
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-B-Ala-D-Cys)-Thr-NHz; SEQ ID NO:24
16  D-Phe-¢(Cys-His-D-Phe-hArg-Bip-$-Ala-D-Cys)-Thr-NHz; SEQ ID NO:26
D-Phe-¢{Cys-His-D-(Et)Tyr-hArg-Bip--Ala-D-Cys)-Thr-NHz; SEQ ID NO:26
" Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NH:; 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-p-Ala-Cys)-NHz; SEQ ID NO:54
20  Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:54
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)-NHz; SEQ ID NO:54
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-c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NHz; SEQ ID NO:55
Ac-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NHz; SEQ ID NO:56
Ac-¢(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-c(Cys-D-Ala-His-D-Phe-Arg-Trp-f-Ala-Cys)-NHz; SEQ ID NO:57
Ac-Nle-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:57
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Ac-2-Nal -c(Cys-Hi s-D-Phe-Arg- 1172.4 1172.2 95.2 SEQID T -Gaba-C s)-NH2
NO 33 N e-c(Cys-His-D Phe-Arg-Trp- 1046.29 1046.4 97.6 SEQ ID Gaba-C
s)-NH2 NO 34 Phe-c(Cys-Hi s- D Phe- Arg- Trp- 1080.3 1080 95.8 SEQ ID Gaba-C
s)-NH2 NO 34 Ac-N e-c(Cys- 3-Pal - D-Phe- Arg- 1099.35 1099.6 96.6 SEQ T
-Gaba-C s)-NH2 NO 35 Ac-Ne-c Q/s D-Ala-H s-D SEQ Phe-Ar -T Cs)-OH
1075. 28 AeNiE-oCysDoAleisD-The-ArssTar Bsr9-Qis SERIPANG 3. 1088. 32 1088 95. 8

S5 R A s o+ 0

Ac- N e- cAmg@’%{j@ X i,h@ EQADAND:39) - NHz 1183. 4 1182. 85
99.9 NO58 Ac-Ne c(Asp HIS D- I-Y%KEQID 1145.33 1145 99.99 Ar -T

Al a- L s)ANH&-N@@&-HMﬁNDPh«{-Asp—pr—QyE)—BHNaSEQMO% 1145 99.99 SEQ ID Ar
-T -RAla-L s)-NH2 N038.Ac-Nle-c§FQ/s H|s D-2- NaI-ArgQ SEQID T -Gba-C
s) - Nfz 1AcNladCysDrlen-glis-HaPhgAsey 2-Nal - Arg- 1166. 44

1206 39@%?;&%&%—@@%@%@»@%5&% B0, (Asp- H D 2" Nal -
Ao A o O AP D-EROHP D e Al TR I N B IDNO20 17 3 1116.9 95. 10
NO 50 Afe- ISHeﬁf(Beﬁ»([-ﬁbL@-ﬂaAIAa -FHIrp-GEba—C}&YNB—B SEQADENOSEBD | D Phe-Ar -T -C
s)-NHz 99.2 NO 50 Ac- D-Arg-C(Q/ -D-Ala-Hi s-D- 1145.38 1144.9 SEQ I D Phe-
-T - Pen)AxiNEe-¢Eya-HigDsPhe-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-¢(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:33
Nle-c{Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:34
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NIH:; SEQ ID NO:34
Ac-Nle-¢(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-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NHz; SEQ ID NO:38
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-B-Ala-Lys)-NHz; SEQ ID NO:38
25  Ac-Nle-¢(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NHz; SEQ ID NO:39
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH;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-3-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-¢{Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH; SEQ ID NO:43
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Ac-D-Arg-c(Cys-His-D-Phe- SEQID Ar -T -Gaba-Pen)-NH2 1159.41 1158.9 99.9
NO 52 Ac-Arg-c(Cys-His-D Phe-Arg- 1159.41 1159.1 99 SEQID T

- Gaba- Pen)-NH2 NO 52 Ac-Arg-c(Cys-D-Ala-H s-D 1145.38 1145.1 99 SEQ ID
Phe-Ar -T Pen)-NH2 NO 51 Ac-D Arg-c(Asp-Hi s-D-Phe- SEQID 1138.3 1138.0
98.0 Ar -T -Ala-L s)-NH2 NO 53 Ac-Arg-c(Asp-H s-D-Phe-Arg- 1138.3 1138.1
99. 0 SE@1hbe-c{CyaHis-D-Bhe-Argr TryeBda-Drgi#)eThirEOp FERERINCH#Bc ul at ed

o b S e PR B B B B QDo) S 2 e 09
NO 49 : i ' - :
be. and viar Sur Sped Py PR AR T A Oy R B ID O, Pore of the

mel anoc oA¢-Nle-cQUPHIHBFD-FecArgdTipgApR-LyEeOHO BEQUDINGO:4159 procedures. One
skilled in the art would know that procedures simlar to those described

her ein rég-Che-c(AspitiinDaheadrg-Rep-Gabatlyig-Qd: SEQIPNOEE t he conpounds of the
I nventio | anqQc LN re tQr I li ol i gand Bi ndi ng Assays
Cel | ul arﬂﬁéﬂﬁgéﬁ?g&lfg‘é%h%&g?ﬁ%@##?ﬁ%%&)ﬁ%ﬁ%gf‘%d| ng assays were
obt ai ned 6 , &P SESPF iong hMC- R r ecept or
subt ypeSAE-%?&%@}%H%%Q%&F%%%%?%EV%@@%Fessilﬁg’?ztghg desired hNE— R

r ecept or Aé-yYhg-ARse HisDIPRaAed TIBGabs Lp)F-OHS SEQIIDNG:44appr oxi mat el y 30 sec)
in ice-cold 50 Tris-HCL at 10 pH 7.4 and then centrifuged at 39,000 g
for 10 redP-Cha-gfAspoidisdRiThetAutgyTpeS-abprleys)$ 81 SEQINDIA44 esuspended in the

3. 9o Abrba<yi BixD AT TRICESL IO SHO ﬁ‘éﬁﬁiéiesa&e?ﬁpr S?LEZ‘éeLty
. penir B e et iy e 42 fies were stored at
o Ty B e A B L S IO, S Car e ot in

pol ypr opA¢-BPRe-B@ speils-IDIPe 25re -9l GabaFEyEMNOHESEQ 1D ND:g4 pr ot ei n/ wel |')
prepared as descri bed above \%/ellrsg I ncubated in 50 MM Tris-HCL at pH 7.4

cont ai ni AgNle-2WylsdlisizPherArgr2dTprdaba-(3SRPOH; SEONDNYO:46, 1 nM CaClz and 0.1
o D NG A B phe g B T ARG O e b Rlodg'™® oo
15 Ac-Nle-¢(Cys-His-D-Phe-Arg-D-Trp-B-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH; SEQ ID NO:45
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-OH; SEQ ID NO:46
Ac-Nle-¢(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-OH; SEQ ID NO:46
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH; SEQ ID NO:46
20  Ac-Nle-o(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-OH; SEQ ID NO:46
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH; SEQ ID NO:47
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; SEQ ID NO:29
Ac-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz; SEQ ID NO:50
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)-NH;z; 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 and 0.1-0.3 nM[19-NDP-a-VSH for approximately 90-120 m nutes at
20 approximately 37C. Bound [Jul]-NDP-a-MsSH |igand was separated fromfree
[1751]- NDP-a-MsH by filtration through G-/ C glass fiber filter plates
(Unifilter(r); Packard) presoaked with 0.1 % (wv) polyethylenimne (PEl),
using a Packard Filtermate(r harvester. Filters were washed three tines
wi t h 50 AfNle-rEypiEiisT-PheArg- H&FhﬁafkﬁhﬁgfgﬁgﬂgP$P4§pprOX|nately 0- 4C and

t hen assayed for radioactivity using a 25 Packard Topcount(r) scintillation
counter. Binding data were anal yzed by corrput er- assisted non-1linear
regression ar@wﬁgégtﬁags of lthe inERRIn cah KEP gpégéﬂasnafs&ﬁﬁ kill

enbodi nents was t ed using the above- cuss ssay and thé bi ndi ng
const antia (Hé attnusikl syrehetkp pro@dutes Iaiibgmszzeo tABse atisti®ed génefAlBLES 2A,
2B and 2C - Radi ol i gand Bi ndi ng Assay Data for Selected Conpounds -60

Tabl & 2Alq<¢inf<¢ovp@nd oer ﬂSEQdHQ?OS ctheeregoing eRmIRies, AVYEIR  NO
1-R 3-R R R MA- s D- 3.87 10.1 2.09 430 1.9 SEQID
Phe- Ar -9 Eo%P° Ef@ ﬁ%/s DAla-His- SEQID D Phe-Ar -T -C
s)-NHz 4.01 12.1 1. 76 352 2 3 NO 50 Ac-D-Arg-c(Cys-D-Ala-Hi s- 8.29 13.3
2.78 816 3.0 SEQID D-Phe-Ar -T -Pen)-NH2 NO 51 Ac-D Arg-c(Cys-Hi s-D Phe-
SEQ I D P&BLES 1Asahd 1Pe Moldddiar3NeBight i3 Parify; foB Selbcta® EbodPments

Ac- Arg-c s-H s-D-Phe 1.81 20.5 4.57 502 0.4 SEQID Ar -T -Gaba-Pen)-NHz
NO 52 &%C(WS-DN a-H s-D 9.67 22.0 4.2 1900 2.3 SEQ ID Phe-Ar -T

455 11 493.0,6 N0 53 v, Ay §CEIRAIq EXPEERENAD| 6 70| PR BLNGE] 0.7 SO
ID Ar [-Gompgund s)-NH2 NO 53 eqailarp| Molegulai K PwgitysSEQ | D Conplound
hMC1- HMC hMC4- hMC hMCL1- R NO | WeightR R| WeghiMCa- R
,?:ph;le;;‘f;)}ﬁs'mg Phe-Arg- | 100527 | 10052 96.4 ;%%m
,?:};il‘;'c‘i%?)’:N}ﬁ}ZD'Phe'Arg' 114936 | 1149.05 9 ;Ec? IID
?;ngzgﬁD'Phe'mg' 111638 | 11158 98 iE(()Q:ZID
?rih;(gyé;l)m,[gf;‘;“g 116738 | 1167.3 99 SNE§3ID
?rlfl;ezgys’?;)ﬁhggg 1167.38 | 1167.5 93 SNE(;?SID
?;g_hg'a ‘l’)(gs'gl:)ghihggg 118141 | 11819 99 SNE(()Q:;D
?;ﬂ:ﬁfg’;ﬂ%e’mg' 110235 | 1103 99 ifgzm
?;ﬂ:’:ff;g_}ﬁsﬂphe’mg' 112332 | 11239 99 f’fg 4ID
,?;ﬁ:ﬁi;f; N NH? Phe-Atg |18 | 11212 93 i;_gsm
2:;_31',: ﬁggif;iﬁ“;}g "Phe- | 10337 | 11982 92,6 i}ﬁg GID
?;%‘:;ﬁ;gﬂd’ he-Atg- | 114936 | 11494 94.5 iIEc? 6ID
?;Né;:;f; ')I_{;ISI:I?‘Phe'AIg' 1109.3 1109.2 915 SNEC? GID
ggxgﬁg 3];;1513 1074.3 1074.6 98.3 SNECE??ID
ﬁéﬁgﬁyyﬁ\ﬁa‘mﬂ}m& 1074.3 1074.4 91 SNE§71D
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Ac-N e-c(Cys-D-Ala-Hi s-D- 114 63.9 3.07 1657 37.1 SEQ ID 2-Nal-Ar -1-Nal-C
s)-NH2 NO. 16 Ac-N e-c(Cys-D-Ala-His-D- 11 26 7.6 1800 1.4 SEQ ID Phe- Ar
-T-Cs)-NH2 NO7 D Phe-c(Cys-His-D(Et)Tyr- 0.05 9.3 1.1 2.9 0.0 SEQ ID

Arg-Trp-(3-Ala-D-Cys)-Thr- NO 24 NH2 N e-c(Cys-His-D Phe-Arg- 0.07 4.1

0.85 8.8 0.1 SEQID T A n-Cs)-NH2 NO 27 Ac-Ne-c(Cys-His-DPhe- 0.12 10

0.43 0.142 0.3 SEQID Ar -T - GaKzlqudatpd NExprigngptal Nl e- c( QPFHIRNS:Fhe- Ar g-

0.05 1.|éingogwtd 2 0.1 SEQ I D TMdlahdacC | WeldiidaiNO B - Nl e c(Asp-|Hi s

D-Phe (0. 0996 9318 0.617 10.9 0| eiBhR | DWékht T - (B-Ala-1 s)-NH2 N@ 1

Ac- N e-[C @ _[z] 16. 1T 1. Z2570. 559 0. 11| 5EQ I'1 m! - hx- C

s) - NH2 ﬁé%@ﬁ@“ | S- D] PB8B.3T g- |008RF 43. 2| 9358 : 08 SHQ I D

Trp-J3 N2 _NO-3 61 Ki—Ki—KiKi KitSEQ D moound hMC1-

hMVC hMpzAc-NlecliveAiRlieD-Rhs: R| Rogs & / M4pi 4 D Phet g§ Oys- ﬁFQETPhe- Ar g-

0. 420 JQergATipeCe)adH®. 09 SEQ | D Tr p- Gaba- D- Cys) - Thr - NH2 |R$F

Ac- Nl e-[cA&yBe-HiICYs1G1 -MPRE51(9. 33 0.894 13.4 0.1 SEQ IIBEQND -T -|A n-C

s) - NH2 |NQe2Tyrf5 MI@EIQ(Asp Hi s- pI#E27 0. 94660xH0 11. 199131 ( NGsSEQ 1D Ar -T

-An-Ls;= N A -5(.,\/-\.>p-Hib-D-PIIIB- 0106 T8 T 3¢ L0097 SEQ I D

Ar -T ( Rﬁig Ac- NIl @024 Rs p- Hite7dx Phe- P9®506 .04 116. 3

0. 05 SHdherArgy IP-GEYS) -1 s)-WNH2 NO B | Ac- Chg- n( Agp-Hi s- . 0_d84 223

22. 5 60 %GI\MC(SE@&D-AH‘HISTD Gali *_7? S) - I‘Jli|§74\%) ﬁél hCha-SEQ¥D- Hi - D- Phe-

0. 721 9PHe-Afp-Drpi€ys)INBL SEQ | D s)-N 1NO:8

Ac- D- Ch E)(-[-j-t §qisth-221 14.5 2. 9 1o4 0. 08| SE |
BENISHTLye-p-AR 10743 | 10744 5 ° [SEQID
Phe-Arg-Trp-Cys)-NH: NO:8
Ac-Nle-c¢(D-Cys-Gaba-His-D- SEQID
Phe-Arg-Trp-Cys)-NH: 1088.52 1088.4 i NO:8
Ac-Nle-¢(D-Cys-Aib-His-D- SEQID
Phe-Arg. Trp Cyey Nk 108832 | 1088.4 91 O
Ac-Nle-¢(D-Cys-Gly-His-D- SEQID
Phe-Arg: Trp-Cys) NE: 1060.27 | 1060.4 96 NOS
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1074.5 10744 66 NO:9
Ac-Nle-c(Cys-B-Ala-His-D-Phe- SEQID
Arg-Trp-D-Cys)-NEE 1074.3 1074.2 94 NO:9
Ac-Nle-c{Cys-Gaba-His-D-FPhe- SEQ ID
Arg-Trp-D-Cys)-NH: 1088.32 1088.2 93 NO:9
Ac-Nle-c(Cys-Aib-His-D-Phe- SEQID
Arg-Trp-D-Cys)-NEL 1088.32 1088.4 90 NO:9
Ac-Nle-¢(Cys-Gly-His-D-Phe- SEQID
Arg-Trp-D-Cys)-NHb 1060.27 1060.4 91 NO:9
Ac-Nle-¢(D-Cys-Ala-His-D- SEQID
Phe-Arg-Tip-D-Cys)-NIR 10745 10744 65 NO:10
Ac-Nle-c(D-Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1074.3 1074.2 %3 NO:10
Ac-Nle-c(D-Cys-B-Ala-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1074.3 10744 72 NO:10
Ac-Nie-¢(D-Cys-Gaba-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH: 1088.32 1088.4 20 NO:10
Ac-Nle-c(D-Cys-Aib-His-D- SEQID
Phe-Arg-Trp-D-Cys)-NH:z 1088.32 1088 i NO:10
Ac-Oic-c{Asp-His-D-Phe-Arg- SEQID
Trp-Gaba-Lys)-NH: 1147.35 11474 97.5 NO:11
Ac-Chg-c¢(Asp-His-D-Phe-Arg- . SEQID
Trp-Gaba-Lys)-NHz 113533 1135.1 %9 NO:11
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Arg-Tr p- Gaba-Lys)-NI 2 NO 11 Ac- hPhe-c(Asp-Hi s-D Phe- 0.277 25.2 3.37 203

0.08 SEQID Ar -T -Gaba-L s)-NH2 NO 11 Ac-Ne-c(Cys-H s-D Phe- 0.323 14.1

1.96 24.0 0.16 SEQID Ar - -(3-Ala-C s)-NH2 NO 15

Ac-N e-c(Pen-D-Ala-Hi s-D- 34.1 118 17.0 5560 2.01 SEQ ID Phe-Ar -T -C

S)-NH2 NO 21 Ac-Nle-c(Cys-DAla-Hs-D 29 1 22 8 3 84 2550 7.58 SEQ ID

Phe-Ar [-T -Pen)-NH2 NO 22 D- PhGaketilapest HExpetiomengalnAr - 0| SBQ IPNO1(. 3 521

0. 04 SEQdnkpoulidd- R- Al a- D- Cys) - THoldduParNOMblecular Pher st Hi s- D- Phe-Ar g-

5.80 3370 583 1130 0.01 SEQ I O wRightR A Wreipeys) - Thr - NH2| NO 25

D- Phe- g s A Q,0p07 3174 47 9.27 O SEQU I'Dgg

hAr g- T B 3RGac (s  D#163190t DL Pred-4c( Oy's- |H19%- D- Dﬁ&%l}gr g- 1.68 1260

172 123 ﬁ@'@?baiﬂ@' Bip-(3-A a-D Cys)lnu-NMNO-26 Q

D- Phe- ¢ (ARyR-(hasc(Bsp#liy-DyPhe-0. 1p 38.0 0 |SgQ | D} SEQID

gA(r)g gl m@%ﬂ%ﬁ-&?—)\-}%m;&ﬁm g]é@%ﬁc > NleeNg)( gls DA als\IquéIlbD 0.[352 149

. ] L Fite-D-PHEVARS- - )

Ac- N e¢ ' 93| 8t08.288. 0| B0 0. 08 | | D| NO11

Phe- AI‘( P eﬁ&fg 5A—ACNe=—c{ Cys= DA a=H= 287 4.80

766 0. ¢ SRR ( B177280ys) 110%@ 54 NHB - 62 Ki Ki Ki SEQ

| D mrrﬁnﬁahamﬁ)-l\ﬁkc hivCA- hMC1- R NO R3RRE5-R gﬁ%ln%

Ac- N e- Qﬂ((Qg(Beﬂk(Alsp-I-HB-@-Hﬂe-&I% 0. 23 QID

Phe- Ar q"ﬂ-h@ﬂh?ys% NH2 NO 541f2§33 ZV % S-D- Al ja="Hi s- PN(:110 228 7.58

859 0. JSA(SE @%5 ‘Aﬁﬁ-}%;% P’i’% ApN-CyS) - NHZ NO 54 Ac-Ne- gﬁ@mj}Al a-Hi s-D

- g 63R9e- A 1168. -
0. 659 Ara:- bo-Lys)- Q | T163P¥e- Ar 116B.6. s) - NF#2 NO ! &059
AcPhe-c(Asp-HisD-Phe-Arg- | 144551 | 11433 969 |SEQID
Trp-Gaba-Lys)-NH: NO:11
-D- -His-D- ID
Ac-D-Phe-c(Asp-His-D-Phe- 114331 11433 9.5 SEQ
Arg-Trp-Gaba-Lys)-NHz NO:11
Ac-D-Chg-c(Asp-His-D-Phe- 1135.33 1135.4 99 SEQID
Arg-Trp-Gaba-Lys)-NHz NO:11
n-Butyryl-Cha-c(Asp-His-D- SEQID
1177.41 1177.5 88.6

Phe-Arg-Trp-Gaba-Lys)-NH: NO:60
Ac-hPhe-c(Asp-His-D-Phe-Arg- 1157.34 1157.2 70 SEQID
Trp-Gaba-Lys)-NH:z NO:11
Ac-B-hMet-c(Asp-His-D-Phe- 1141.36 11412 89 SEQID
Arg-Trp-Gaba-Lys)-NH: NO:11
Ac-Gaba-c(Asp-His-D-Phe-Arg- 1081.24 10809 925 SEQID
Trp-Gaba-Lys)-NH: NO:11
Ac-Cha-c(Asp-His-D-Fhe-Arg- | 113553 | 91350 85 ;Egg)
D-Trp-Ala-Lys)-NH: :
Ac-hCha-c(Asp-His-D-Phe-Arg- 1149.36 1149.1 87 SEQID
D-Trp-Ala-Lys)-NHz NO:13
Ac-Leu-c(Asp-His-D-Phe-Arg- 1095.27 1095.4 98.6 SEQID
D-Trp-Ala-Lys)-NHz NO:13
Ac-hLeu-c(Asp-His-D-Phe-Arg- 1109.3 1109.2 93.8 1??(?11;3
D-Trp-Ala-Lys)-NH: :
AcPhe-c(AspHisD-Phe-Arg- | 115909 | 11292 s |0
D-Trp-Ala-Lys)-NH: :
Ac-Nle-c(Asp-His-D-Phe-Arg- 1095.97 10953 97 SEQID
D-Trp-D-Ala-Lys)-NH: NO:14
Ac-Nle-c(Asp-His-D-Phe-Arg- | | o o 1095.3 82 SNEC?IIE
D-Trp-B-Ala-Lys)-NH: :
Ac-Nle-c(Asp-His-D-Phe-Arg- 11093 1109.1 99 SEQID
D-Trp-Gaba-Lys)-NH: NO:14
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Ac-N e-c(Asp-D-Ala-Hi s-D- 4.12 445 50.6 4300 0.08 SEQ ID Phe-Ar -Bal-

s)-NH2 NGO 28 Ac-c(Cys-d u-Hi s-D Phe-
-Ala-C s)-NH2 NGO 55 Ac-c(Cys-QA u-Hi s-D Phe-
Ar -2-Nal-Ala-C s)-NH2 NO 55 Ac-c(Cys-D Al a-H s-D Phe-

111 1710 47.7 694 2.33 SEQID Ar
262 2500 96.4 1460 2.72 SEQ ID
199 5990 96.7 >

T

2.06 SEQID Ar -T -Ala-C s)-NH2 10000 NO 56 Ac-c(Cys-D-Al a-Hi s-D Phe- 132
4560 4Q.7 8810 3.24 SEQ ID Ar | Cidilted\ Expershedtal | NO 56 | SEQ ID NO:
Ac-Nle-%%é fla-Hs-D 9 12| 1id0da Lned Q.41§5@Z|) Phe-Ar -T -Ala-C
s) - NHL c- Nl e-c(Cys- D- Al goHis- D- | 1y 4,227 5 9¢ 0.18 SEQ|ID
Phe- Ar d-Trp—(3-Al-a—Oys)—N-2—NOH 52— ke — e 8-536-169 3. 12
358 0. lﬂ%(@spﬁﬁ’é' DFhePEB: GhgarQss) - NigshD 57 P N e SERX b Alla- Hi s- D
32.1 33M-Trp-Ahedys)NH: SEQ 1D |P “Pen) - OH NQ 29 | NO:14
Ac- N e- b .38 S D |BERH® Ar -|T -C
s) - NH2 %&?%91104 15%%4 NG94SEQ 1|D
Phe- Ar {D-TTe-Hs- T 28 gy 9 0 |12.5
0. 48 SE AON e-c(Qy¥ D Le :Ngl D- 1.60 6.82
4.13 5. A H2NO-30—[Ae-N-e BFHe-H s-D-
12.0 85 Ac-MNe-a(Cye-His@FPBEATED E’Qﬁr:@’ o) - N2 90 30 SEQID
Ac- N e-|q@-Typ-Gabi@ysiHNGD- 0. 353 08 1.4 1 857 0.5 SEQ[IN®:1Phe-Arl -T -C
s) - NH2 NI Rilboc B.I}lbg:lj;{:ﬁ@.m D Phe- 0]537 86.1 5 89 2. 536EQ @ SEQ ID Ar
-T - Galjas| RO Acghl\n elwp%ﬂn H| $1%8-%he- o P44 178;8451 2. 69 0.21
SEQ I D _ ; Ac—tetctEys—H 5D Phgogf 216—17. 4 0. 995
0. 486 (.5oNigg(CyprHisD-Phe-Azgy) ;| N2 | s - 63 $6.0Ki |RESP ki $EQ I D
D-Trp-p-Ala-Cys)-NHz ris ho NO:15 PEQ
Ac-Nle-¢(Cys-His-D-Phe-Arg- SEQID
. 1073.8 99.9
D-Trp-D-Ala-Cys)-NH: 1074.3 NO:15
Ac-Nle-¢(Cys-D-Ala-His-D-2- SEQID
. 23.6 96.1
Nal-Arg-Trp-Cys)-NH: 1124.36 123 NO:16
Ac-Nle-¢(Cys-D-Ala-His-D-2- ) SEQID
38 1134.5 99.1
Nal-Arg-2-Nal-Cys)-NH: - NO:16
Ac-Nle-¢(Cys-D-Ala-His-D-2- SEQID
135.38 . 94.8
Nal-Arg-1-Nal-Cys)-NH> 1135 11346 NO:16
nButanoyl-Nle-c(Cys-D-Ala- SEQID
. 1112.6 95.7
His-D-Phe-Arg-2-Nal-Cys)-NH: 1113.87 NO:17
nButanoyl-Nle-c(Cys-D-Ala- SEQID
. . 99.9
His-D-Phe-Arg-Trp-Cys)-NH: 1102.35 1101.5 NO:17
Ac-Nie-c(Cys-D-Ala-His-D- SEQID
1085.3 1084.4 97.7
Phe-Arg-2-Nal-Cys)-NH: 2 NO:18
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
32 . 96.6
Phe-Arg-1-Nal-Cys)-NH: 1085 1084.5 NO:18
Ac-Nie-¢(Cys-D-Ala-His-D- SEQID
1091.35 1090.4 96.2 ot
Phe-Arg-Bai-Cys)-NH: 09 NO:is
Ac-Nle-c(Cys-D-Glu-His-D- SEQID
. 1131.5 99.9
Phe-Arg-Trp-Cys)-NH: 1152.53 NO:61
Ac-Nle-c{Asp-His-D-Phe-Arg- SEQID
. 94.6 99.9
Trp-D-Ala-Lys)-NHz 1095.27 10 NO:19
Ac-Nle-c(Cys-D-Ala-His-D-2- SEQID
. 140.5 95.6
Nal-Arg-Bal-Cys)-NH: 144l 1 NO:20
Ac-Nle-c(Pen-D-Ala-His-D- SEQID
2.35 1101.6 99.9
Phe-Arg-Trp-Cys)-NH: 1o NO21
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
. 1.6 99.9
Phe-Arg-Trp-Pen)-NH: 1102.35 110 NO:22
Ac-Nle-c(Pen-D-Ala-His-D- SEQID
X 1129.6 99.9
Phe-Arg-Trp-Pen)-NH: 1130.4 NO:22
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Conmpound hMC1- hMC hMZ4- hMC hMC1-R NO. R 3-R R 5-R / MC4-R

Ac- Cha- c( Cys- Hi s- D- Phe-

0.107 9.11 0.884 0.354 0.12 SEQID Ar

-7

- Gaba-C

s)-NH2 NO 33 Ac-Ile-c(Cys-His-DPhe- 0.148 13.9 1.06 0.423 0.14 SEQ ID Ar
-T -Gaba-C s)-NH2 NO 33 Ac- Phe-c(Cys- Hi s- D- Phe- 0.254 18.5 2.13 0.714 0. 12

SEQID Ar -T -Gaba-C s)-NH2 NO 33 Ac-Val -c(Cys-Hi s-D-Phe- 0.256 29.9 1.98
0.864 0,13 SEQID Ar -T - Gaba-|@#duiNe@ | MRpedmeAtd 2- Nal - c|(SBGIDING:O- Phe-
0.560 30, gﬂg o94d2. 73 0.19 SEQ I|Rpofbulad | 1ESRADNS: S) SNO 33
Phe- C(Cys S- D-Phe Arg- 0.186 . 93 ﬁel%ﬁ 0. 04 SEQIID T -Gaba-C
S) NH2 Ae |\|| e—eLEys—3—Pe—b~Hhe —15% —A—92 16703 SEC ID Ar
-T -Gab Drﬁ?yci HigP#hehatay d-qs0ys- D{ At #i S- D |3go7 1 ’6 114 1.97
SEQ | D | PipeB-Ala-DrCye-Bar-lH: NO 36 Ac- N @-c( Cys- H sd Phe- ArjgNO2320 150 138
20. 3 0. 0B-FHeQ(CR-HB-D-(E6TYa- C 9) N%aNo 31(51 c-N e Bk@s -|SEQ B H s-D- 4. 89
290 21. BAfd T B A23- ]ﬁggsyﬁuﬁm L&) - AR s) - NHz 76 59 NOw24
Ac- N e- 3. 82 7.6 10Z 3. 35 SEQ TD -T -C
s) --NHL ;% :;7% @E ﬂﬁéﬁ ||d264.44 D- {320665. 85 29%3 94. ?%85 SEQ I D
2- Nal - A Ac-N-e-g{Oys~D-Ala+H-s—b- 12— 16.6
125 1. 3UD-BBex(Cys H@Mﬁtmzrr-h%l - gﬁg 242 %ﬁbgf Ac- | gg “c(ASEUR - D 2| Nal -
1.17 1. 5Bp(E-2A-D-CyAhaNHR SEQ | s) - NH2' NO 3a@NO:24
Ac- N e- CHAR-ATCps BiZDNHehRs 78 0. ~29 1.4 1.97 SEQ I|BEQND- T -|j 3- Ala- L
s) - NH2 gBB_AM%_ |§‘6 9218 #al - (4283 1.86|87375 hydbel. 05 SEQ I D
Ar -T - Ny sHrs=B2=Na—0-333 1998
0.366 0] %ﬁ’hse@? HlS'WEB{FV' & spehsP NO1363 Ac- hPhegc( ASEtF S D 2-| 0. 461
2.45 0. Bip-PAlapP-GyssdhesMi | D N4l - Arg- Trp- Gaba-1ys)d NO 4( NO:26
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
. . 96.8
Phe-Arg-Trp-Gly-Cys)-Ni: 1131.35 11312 6 NO:54
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-D-Ala-Cys)-NH: 1145.37 1145.3 9.4 NO:54
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-B-Ala-Cys)-NH: 1145.37 1145.2 98.2 NO:54
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Gaba-Cys)-NH: 1594 11592 95.1 NO:54
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Azg: Top Apn-Cys) NE: 117343 | 11733 %38 | Nosa
Nle-c(Cys-His-D-Phe-Arg-Trp- SEQ ID
Apn-Cys)-NEL 1060.31 1060.3 98.5 NO:27
Ac-Nle-c(Asp-D-Ala-His-D- SEQID
Phe-Arg-Trp-Lys)-NE 1095.27 1094.7 96.2 NO:28
Ac-Nle-c{Asp-D-Ala-His-D- SEQID
Phe-Arg-Bal-Lys)-NH: 1112.32 11117 96.5 NO:28
Ac¢(Cys-Glu-His-D-Phe-Arg- SEQID
Trp-Ala-Cys)-NH: 1090.25 1089.6 99.9 NO:55
Ac-c(Cys-Glu-His-D-Phe-Arg-2- SEQID
Nal-Ala-Cys)-NHz 1101.27 1100.6 98.3 NO:55
Ac-c(Cys-D-Ala-His-D-Phe- SEQ ID
Arg-Trp-Ala-Cys)-NH: 1032.22 1031.5 95.2 NO56
Ac-c(Cys-D-Ala-His-D-Phe- SEQ ID
Arg.2-Nal-Aln-Cys) NE: 104324 | 10425 956 | 056
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Ala-Cys)-NH: 1144.39 11446 95.3 NQ:57
Ac-Nle-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-B-Ala-Cys)-NH: 1145.37 11446 97.3 NO:57
Ac-Nle-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Gaba-Cys)-NH: 1158.41 11586 96> NO:57
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Nit 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

Ki Ki

Ki

-T aba-L

SEQ ID Conmpound hMC1- hMC hMZ4-

hMC hMC1-R NO R 3-R R5-R/M4-R Ac-Arg-c(Cys-D-Ala-Hi s-D 17.9 1.68
cyclic AWP Bi oassay

0.256 23.4 69.9 SEQID 2-Nal-Ar

-T -C s

) - NH2 NO: 49

Intracellular cyclic AMP (CAMP) | evels were determ ned by an 5
Zggfhro:geniluninescepce (EC%) ggmgﬁﬂggf §§E§MscoveL¥ﬂﬁgP?pK)t o
ithers , referred to hgpe NoRSul cells sthbly
oxpresel ARE B ecenir Sy aeprensy T e oo () Sssay
u er II oF f‘f\hf ot LYAv A" ‘y’l Irl.,t LILI Xant IIJI ne T 3y
and 0. 2pAs™ies(Grsddietis-Q-veD Qh@g&@r Ahh03 Transgegicc AHEXIcel 15 stably
Sxprefs 2 Hquqa%igﬁfiégbgzge L I or 53§ﬁre 10 Nuffﬁﬁgéh aE A
ensi ty| at-NipR(@psH -HisfD cells vve wel SEQND ay(r
plates [MzDhr£oRL-2yE)-REL Nt egrctlé’ r bg Oyéct rode?g*g d ioQatsd W th
anti - CAVP IIL [ﬂh g concentrations of hetes oumnd wer e
added a g ‘& i 'Va\l'}ver efjli%f(l:%l: anezi35 or |appr.pxi mat ¢99.940 TSN%%@S at
appr oXi I L owing tHi i nmlkat ilon | \/ci s buff f EPES-buf f er ed
sal i ne séﬁmmhﬂCwﬁEﬂkﬂﬁﬁﬁDﬁﬁé- Hhi@ qlﬁpp(r) atl ogly 7.[3FERBAt ai nj ng 0. 2%
prot ei n] AegHimClys)eNH:2. 5 nM TAG ' m r'u her| um’ | abel 63 CAVH NOED) was| added
and t he| gelNis-ciBffD 1 Raaired far OX|nater 90 |m nut eSSERd I 00M
t emper a Eﬁ’ﬁ of the §é@g d&B%@lon pefrdd rq@ésobuffer
(Tris-b O all;llu af—Eg-—eo-—teactant—an %100 at
ph 7.8) ?ﬁ%ﬁ%@%‘)ﬂw heyed s ijn1ie cel | |bgsat esg%ﬁg mpedi at el y
det er m hArg-Fp-6ys)Hfi2det ection |wWith a Sector |nagen 6000 |[(NEH0 (r) ( MBD) .
Dat a wef AcdledciaeD-(ha-Hig-I- cor [-ass non lli.pear |rSH§) H3Si on
anal ysi spkelhr _T}p-cygﬁsnzand repﬁ##iﬂf} as li$§€ o viajosgor a Kb
val ue. T entration of an agomi st ca needed to
obtain $§$ﬂ£? §%£I§F%§%F eacﬂﬂb@SSesramﬁbZ e.g.,95096o§;§§g9naxinum
| evel O S determned-usi ng the assav-descri-be _ e Kb
val ue reAF@B@‘Q(QYﬁé‘ﬁ@d?‘é?h@yArﬁf an, f@ésagor |1§15 gma i s g§ber i &My Schi | d
analysiqu+@d&rPaﬁI¢ancentrat|on response curves agord2st arle
carri ed QHNI-RFeASIRIRPREGE 0T | NCreasing concentr @tions [P antjagoni st.
The Kb f:lpL-’GaB:SPéqu\}ﬁﬁ)nce”t Pat | il b3 ant gé’&hl st whi 8?}9\/\ouquo%oduce a -65
2'f0|d o LT1 1 IaLIUII‘ICD}JUIIDC CuUul VT I JI all { ‘. :t |S
cal cul ak A€ 'LB -ctt -His-D-Phe-Arg- %ﬁdﬂj
Trp-nga-Cys)-NHz 1088.32 1088 %.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-Tle-¢{Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NH: 1088.32 1088.4 95 NOS33
Ac-Phe-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NHe 1122.34 1122 95.2 NO:33
Ac-Val-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Cys)-NH: 1074.3 1074.6 95.4 NO:33
Ac-2-Nal-¢(Cys-His-D-Phe-Arg- SEQ ID
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-¢(Cys-His-D-Phe-Arg-Trp- SEQID
Gaba-Cys)-NFH: 1080.3 1080 95.8 NO:34
Ac-Nle-¢(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)-OFL 1075.28 1075.2 99.9 NO:36
Ac-Nle-¢(Cys-His-Phe-Arg-D- SEQID
Trp-Gaba-Cys)-NH: 1088.32 1088 8 NO:37
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extrapolating the line on a Schild plot to zero on the y-axis.
of conpounds was tested using the above-di scussed assays and

A se

| ection

the results

are reported in Tables 3A, 3B, 3C, and 3D. 5 TABLES 3A, 3B, 3C, and 3D -

CAMP Bi oassay Data for Sel ected Conpounds
ECso ECso SEQ ID hMC1l- hMC3- hMZ4- hMC5- hMC - R NO

Tabl e 3A Conmpound ECso ECso ECw
RRRR/MA-R

Ac-Arg-c(Cys-D- SEQ ID Al a- H s-ExRgtedS El@eﬁin%taﬁ- 313 1638 BN 50 Ar
-T -C s)¢ A5a D-Arg-c(Cys-D (ShQekiar A E"L'élaP‘Pr 17 5.6 0.397 1020
16. 0 o] Salpedia X AL 5) - N2 Ac- [@Arzg S Dpeidy SEQ 1D i‘"% | Hi s-D-Phel 26.5
Hi s- D PhAc-Ng<(Aspal-: @2 111563959 214949. 0 |NGs5@s T :@b@- Pe n'éECNFQ
Ac- Ar g- cPlieyArgiBel-ABFLy)dNTID- Phd- Ar g- Tr p- 4,23 8. 09 - 719 |2NO586. 0 NO 52
Gaba- Penhe-Nle-c@ospAi-D{2Mat-D- SE? -H s-D PhE g 3 SERMO0. 79 10000
61.0 NG fio TAS-AlalLyfjamE NH2_Ac-|BiArg2 c( ASE® SEQ | D| Bi%E- O BheseAr g- (1. 48
5.76 0. Jﬁﬁa‘é( e T Alfa- LT 5)- N2~ AC-Arg- c(ASp- HI ECTD
D- Phe- A 'i‘%h [ %'J' 055 [46725.25. 0 |NDIS3 Al a{999p- I\WZ n
det er m B ¥ omound ECsg ECsg EQan ECsg ECH0 2P0 hNC hve
hMVC4-  hiVBSeNIerk(GysTin®-2-NalRAgs R R o MCA-Ro0 o 9099 |SEQID
Trp-Gaba-Cys)-NH: ) ) ) NO:39
Ac-Nle-¢(Cys-His-D-2-Nal-Arg- SEQID
Trp-Ahx-Cys)-NEH: 1166.44 1166 99 NO:39
Ac-hPhe-c(Asp-His-D-2-Nal- SEQID
Arg-Trp-Gaba-Lys)-NH: 1207.4 12069 i NO:40
Ac-Cha-c(Asp-His-D-2-Nal- SEQID
Ars- Trp-Gaba-Lys)-NE: 1199.42 | 1198.8 100 | \ouo
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Cys)-NH: 1117.3 1116.9 95.10 NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Cys)-NH: 1117.33 1116.8 99.2 NO:50
Ac-D-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 1145.38 1144.9 96.4 NO:51
Ac-D-Arg-c(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH: 1159.41 1158.9 99.9 NO52
Ac-Arg-c(Cys-His-D-Phe-Arg- SEQID
Trp-Gaba-Pen)-NH: 1159.41 1159.1 99 NO:52
Ac-Arg-c(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 1145.38 11451 % NO:51
Ac-D-Arg-c(Asp-His-D-Phe- SEQID
Arg-Trp-Ala-Lys)-NHb 1138.3 1138.0 98.0 NO:53
Ac-Arg-c(Asp-His-D-Phe-Arg- SEQID
Trp-Ala-Lys)-NH: 1138.3 1138.1 99.0 NOS3
Table 1B
Compound Calculated | Experimental | Purity | SEQID NO:
Molecular | Molecular
Weight Weight
Ac-Arg-c(Cys-D-Ala-His-D-2- SEQID
Nal-Arg-Trp-Cys)-NEH: 1167.39 1167.40 99.9 NO49
Example 3: In vitro studies
5 Compounds of the present invention can be and were tested for activity as

ligands of one or more of the melanocortin receptors according to the following
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-66 Conmpound ECso ECso ECso ECso ECso SEQ ID hMC hMC hMC4- hMC5- hMC1- R
NO 1-R3-RRR/MA-R Ac-Nle-c(Cys-D-Ala-H s- SEQ I D D Phe-Arg-Trp-Cys)-
2.4 0.33 0.078 420 31 NO7 NH2 D Phe-c(Cys-H s-D- SEQ ID

(Et) Tyr-Arg-Tip-(3-Ala- 0.35 1.1 0.11 0.37 3 NO24 D C s)-Thr-NH2

Nl e-c(Cys-Hi s-D-Phe- 0,31 0.27 0.018 3.1 17 SEQID Ar -T -A n-C s)-NH2

NO 27 AdregeduresOyOneiskilled ppehe gpigvppld kpow thatcarpsedgy sinilar 19, thgsg 24

0.028 3.9 10.NO.32. N e-c - Hi s-D.Phe-..0.37.0..1 Q. 021 ID Ar
12 Can SRR PR eAL iy i Al f Ré orpdurd o R

Phe- Ar g- T Rantidn A Rielahdlortif 1835td ridlecdles 28 2. 79 6.52 NGO 1 NH2

Ac-Nl e-c(Cys-Hi s-D-Phe- 0.76 0.199 0.0492 1.73 15.45 SEQID Ar -T -An-C
S)-NH2 NGO 2 Ac-Cha-c(Asp-His-D- SEQ I D Phe-Arg-Trp-Gaba-Lys)- 3.26 0.189
0.0949 30.2 34.35 NO.6 NH2 Ac-N e-c(Asp-His-D- SEQ ID

Phe- AP g- Redialiggnd Bjnding Assrys0. 628 0. 131 3.48 10.46 NO 6 NH2

NG 11 N Ac CRIBRE (PERDTnRP s (0 Shie, MR Rty dhadile s s *ag °

0. 531 NDNR:NG ] : s 89
20 5" G fom Ghigat VEDAQRe Bl Renhining TR r&e@%&sﬁ%gpgg p- Pen)

14 NO 22  NH2 D°Phé-c(Cys- H s-D-
(Et) Tyr - HABO4 of B- 1TheANCHIO-B1 3¢0s exprissiy the2dédfre@ HMCHOr&dptor type were

sonicated (Branson® setting 7, approximately 30 sec) in ice-cold 50 mM Tris-HCI at

10  pH 7.4 and then centrifuged at 39,000 g for 10 minutes at approximately 4°C. The
pellets were resuspended in the same buffer and centrifuged at 50,000 g for 10 minutes
at approximately 4°C. The washed pellets containing the cellular membranes were
stored at approximately - 80°C.

Competitive inhibition of ["ZT)(Tyr?)-(Nle+D-Phe’)a-MSH ([**I]-NDP-a-M5H,

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 CaCk and 0.1 mg/mL bacitracin, with increasing concentrations of the test
compound and 0.1-0.3 nM [2[}-NDP-a-MSH for approximately 90-120 minutes at

20  approximately 37°C. Bound [ZI}-NDP-a-MSH ligand was separated from free [I]-
NDP-a-MSH by filtration through GF/C glass fiber filter plates (Unifilter®; Packard)
presoaked with 0.1 % (w/v) polyethylenimine (PEI), using a Packard Filtermate®
harvester. Filters were washed three times with 50 mM Tris-HCl at pH 74 at a
temperature of approximately 0-4°C and then assayed for radioactivity using a

25  Packard Topcount® scintillation counter. Binding data were analyzed by computer-
assisted non-linear regression analysis (XL fit; IDBS).

A selection of the preferred embodiments was tested using the above-
discussed assay and the binding constants (Ki in nM) are reported in Tables 2A, 2B
and 2C.

30
TABLES 2A, 2B and 2C - Radioligand Binding Assay Data for Selected Compounds
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D-C s)-Thr-NH2 D-Phe-c(Cys-Hi s-D- SEQ ID (Et)Tyr-hArg-Bip-(3-Aa- 0.685
81.8 86.9 31.8 0.01 NO26 D C s)-Thr-NH2 Ac-N e-c(Asp-D Al a-His- 0.931
3.22 1.65 >10000 0.56 SEQ ID D-Phe-Ar -Bal-L s)-NH2 NO 28

Ac-N e-c(Cys-D-Leu-His- SEQID D Phe-Arg-Trp-Cys)- 3.24 0.465 0.0915 78.5
35.41 Nﬁi? mg 67 Conpound ECso ECso ECso ECso ECso SEQ ID hMC hMC hMC4-
hMC5- h 1-R3-RRR/MA-R Ac-N e-c(Cys-D-Cha- SEQ ID

H s- DPhe-Arg=Trp-Cys)- 0. 0 253 4H T 31.NO 30 ND= not
determned Table 3C EC50 gﬁtl@ - - M- hMC5-
NO RCEQIT-‘???I%E-NI e-c(Qys- 9‘&1@ = S =Nal C%Ehp‘ij ys)- [17.6 12.4

38.8 1.8 NO'16 N -12 Ac- . RSFO || M Arg-Trp-A a-Lys) -
0. 619 | AGBrHc(Uys-IB ALBBIISND- 3 % (Asp; Hi s-\g SEQ SER ID
Nal - An g:hzr,@fg(ﬁpéd:yg)iwm fg Q. D489 NOG“38 NH NO:50
Ac- N ¢ Y, I AT D NI -Arg- It p- Gaba- Cy$) - 0. 237 be 782 0. 153
NG: 39 ﬁ ‘gr g ‘éﬁﬁgﬁ‘k §4012- 12HC,| 176 NaB32Ar g4 B3p- Ahx- .81 10. 8
0. 967 hPhe—a{-Asp—H-s—B-P—SEH-B—-Nad—AF p“ Gaba- Lys) -
0. 413 | ASD-AresdGyeDWP NI 46 0 | 133 |278 | 816 | 30 SEQID
D-Phe-Arg-Trp-Pen)-NH: NO:51
Ac-D-Arg-c¢(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH: 393 1172 | 11.0 538 0.36 NO:52
Ac-Arg-¢(Cys-His-D-Phe- SEQID
Arg-Trp-Gaba-Pen)-NH: 1.81 | 205 |457 502 04 NO:52
Ac-Arg-¢(Cys-D-Ala-His-D- SEQID
Phe-Arg-Trp-Pen)-NH: 967 |22.0 (4.2 1900 23 NOS51
Ac-D-Arg-c(Asp-His-D- - SEQID
Phe-Arg-Trp-Ala-Lys)-NH: 0.79 |455 |1.21 493 0.6 NO:53
Ac-Arg-c(Asp-His-D-Phe- SEQID
Arg-Trp-Ala-Lys)-NH 0.68 |20.7 |1.01 783 0.7 NOS3
Table 2B
Ki Ki Ki Ki Ki SEQID
Compound hMC1- | hMC | hMC4 | hkMC | hMCI-R | NO:
R 3-R R 5-R /MC4-R
Ac-Nle-c(Cys-D-Ala-His-D- | 114 639 | 3.07 1657 | 37.1 SEQID
2-Nal-Arg-1-Nal-Cys)-NH: NO:16
Ac-Nle-c(Cys-D-Ala-His-D- | 11 26 7.6 1800 |14 SEQID
Phe-Arg-Trp-Cys)-NH: NO:7
D-Phe-c(Cys-His-D-(Et)Tyr- 0.05 9.3 1.1 2.9 0.0 SEQID
Arg-Trp-B-Ala-D-Cys)-Thr- NO:24
NH2
Nle-¢(Cys-His-D-Phe-Arg- | 0.07 41 0.85 8.8 0.1 SEQ ID
Trp-Apn-Cys)-NH> NO:27
Ac-Nle-c(Cys-His-D-Phe- 0.12 10 0.43 042 103 SEQID
Arg-Trp-Gaba-Pen)-NH: NQO:32
Nle-c(Cys-His-D-Phe-Arg- | 0.05 1.3 0.47 0.2 0.1 SEQ ID
Trp-Gaba-Cys)-NH: NO:34
Ac-Nle-c(Asp-His-D-Phe- 0.0996 | 9318 |0.617 |109 |0.16 SEQID
Arg-Trp-B-Ala-Lys)-NH: NO:1
Ac-Nle-¢(Cys-His-D-Phe- .0132 16.1 1.23 0.359 | 011 SEQID
Arg-Trp-Ahx-Cys)-NH: NO:2
D-Phe-c(Cys-His-D-Phe-Arg- | 0.207 | 43.2 2.58 344 0.08 SEQID
Trp-B-Ala-D-Cys)-Thr-NH: NO:3
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NH2 Ac- Cha-c(Asp-H s-D-2- SEO I D Nai-Arg-Trp-Gaba-Lys)-
0.736 NO40 NH2 Ac-N e-c(Cys-D Al a-

383 61.5

1.27 3.02
53.6 2842 SEO I D

0. 442

His-D-2-Nal -Arg-1-Nal- NO16 C)-NH2 5 Table 3D it -68 EC50 Kb Kb EC50
SEO ID Compound hMC1 hMC3 MC4- hMC5 NO -R-R R -R Ac-Arg-c(Cys-D Al a-
193 5./7A24+-5831111+—SFo+b—Hs—b-2Nal-Arg~-Fp—NeHI—C—S)rh anpl e 4.
In viyo studi es Conpounds cff&i’[ he lse t aneﬁﬁion c%‘n be énﬁm '[rgsted
for ar Gdmpeund 5 upon food |iGke| BME orhMEdy | Wghi hMEddR JiNG: to { he
foll owi ng procedures. One |Iill ed3Rn t|hR art | &3Ul d AMOWRE Hat procedures
si m | am-PrRe-fupsHIsURFREABL |opei N 108y [be7sisediep asgay the sEiget | of the
conpolu mﬁ,ﬁ'@f’ﬁ'bb@?j'w on upoLn. flood i nt ake . anE:I/olr. bogly M/gil\%;s. L ggnd
conpoungs_activatrt.n —ang l L € | = o e 11 I
st Hgi ANy 'Ibdy\ge'( T3 E’rkﬂggh) :é'%bl edf%?)ﬁ_i Z%% Co%%1L Str u(%"rw\‘;?@)o;rrpound A
Ac- N a-AngTrp-ApngGys)NELD pre-Ar ST -C s)-Nnh SFQ IDNO 7 cod¥fddnd B
Ac- Nl g-A-Nlesc(@spiHisth-Fhe- PHd.982 - [T300en)|- N2 SEEGY D NEPR2  CSERbIhd| C
Ac- N &-Afehe-Aba-1RsPNEEAr -|T - Gabp- Pen)|- NH2SEQ I D NO 32 Compognd P
D- Phe %fiz:ﬁ a'-'étégrpﬁi%ﬁb)lvm - Ao0rodT Pr {58 Al lar & Cys1oThr a7 SEQSED miNg 24
Conpot of r%‘-:Cé)a-Lfs()%ﬁi D-Al'a- Hi sp D-Phg-Ar - T} -C s)F NH2 SEQA'I(?;QNQ b0
Conpoyre—Ae—B-Ar—~eti—s—B-Al-a—Hs—b-Hhe--Ar—F—C15—NH2SEGTH-Ng 50
Conpot fF-Hlere( AspAflisD-Phe-s - hOABA6 1 38 Ak | 363 pefi 0N $8BRT Np 51
Acut e |fAagdTmpeGabepbys)ididt s (|f astinlg) Malle Sprague Daw ey ratl N@B50g) were
houseq ARChgdAspeHB-DAges (as$4 1522381 ntapSed| eosder] ddt 12 hSEQID ght : dar k
condi ti QSrrplhshlBys)-N¥ € flasted for 18 hours NO:11
Ac-hCha-c(Asp-His-D-Phe- | 0.721 {935 |560 |747 |0.01 SEQID
Arg-Trp-Gaba-Lys)-Ni: NO:11
Ac-D-Chg-c(Asp-His-D-Phe- 0.227 14.5 2.99 164 0.08 SEQID
Arg-Trp-Gaba-Lys)-NH:z NO:11
Ac-hPhe-c(Asp-His-D-Phe- {0277 |25.2 |3.37 203 0.08 SEQID
Arg-Trp-Gaba-Lys)-NH: i NO:11
Ac-Nle-c(Cys-His-D-Phe- 0.323 14.1 1.96 24.0 0.16 SEQID
Arg-D-Trp-B-Ala-Cys)-NH: NO:15
Ac-Nle-c(Pen-D-Ala-His-D- | 34.1 118 17.0 5560 |2.01 SEQID
Phe-Arg-Trp-Cys)-NHz NO:21
Ac-Nle-c(Cys-D-Ala-His-D- | 29.1 228 |3.84 2550 | 7.58 SEQID
Phe-Arg-Trp-Pen)-NH: NO:22
D-Phe-c(Cys-His-D-Phe-hArg- | 0.442 123 103 521 0.04 SEQID
Trp--Ala-D-Cys)-Thr-NH: NQO:23
D-Phe-c(Cys-His-D-Phe-Arg- | 5.80 3370 | 583 1130 | 0.01 SEQID
Bip-p-Ala-D-Cys)-Thr-NH: NO:25
D-FPhe-c(Cys-His-D-(Et) Tyr- 0.0567 | 314 14.7 927 (0 SEQID
hArg-Trp-B-Ala-D-Cys)-The- NO:24
NH:
D-Phe-¢(Cys-His-D-Phe-hArg- | 1.68 1260 | 172 1220 |0.01 SEQID
Bip-B-Ala-D-Cys)-Thr-NH: NO:26
D-Phe-c(Cys-His-D-(Et)Tyr- 0.128 85.6 36.9 38.0 0 SEQID
hArg-Bip-f-Ala-D-Cys)-The- NO:26
NH:
Ac-Nle-c(Cys-D-Ala-His-D- | 0.352 | 149 3.01 339 0.12 SEQID
Phe-Arg-Trp-Gly-Cys)-NH: NO:54
Ac-Nle-¢(Cys-D-Ala-His-D- 3.93 876 48.0 4940 |0.08 SEQID
Phe-Arg-Trp-D-Ala-Cys)-NH2 . NQO:54
Ac-Nle-c(Cys-D-Ala-His-D- | 0.995 287 4.80 766 0.21 SEQ ID
Phe-Arg-Trp-8-Ala-Cys)- NO:54
NH:
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prior to the start of the experinent with water available ad libitum At
time 0, the rats were injected subcutaneously (sc) wth sel ected conpounds
at doses of either 500 or 100 nnole/kg, or with vehicle, and were provided
wi th food. Individual food consunption was neasured at about 1, 2, 3, 4, 5
and 6 hours after injectio Data for 20.selected conpounds of the
i nventlion are reported in HiKures| KA andKilB. AKit e [fi§iedi ng |S@EREID nents (non
fasti nglompthdhl e Sprague |BaCHy| KWIC |(124Q¢) | AMEC hauded-R n N@di vi flual
cages fand rral ntai ned underj gl2: 12 figur IR ght : lguRk clomgic4-gons. Food| and

wat er fi Tt t gh e eT D, the
rats cll’f?fﬁi\é-% lﬁd?mam (g)Lﬁgp%un at 673%5 D elthd;?gISOO ?\EQ nnol e/ kg,
or w tlh \/p 1L duall food lconsu pfinn 5 s Imasyred ~abolit 1, 2,
3, 4, 5‘\%-063}15&1%3 Hieder ijdj0ct i (0328 Ot ¢ | 8&di nd-Bxper i| $ER STEMVAl e
SpragLé’hEBa\JE-é“yp-ﬁatl@Y@%Hg) were housed fin ind|vidugl cages|&N@54ma| nt ai ned

under Vi35 bpifio T qagp@nd Vagey 1DLD

avai | gy jlected sc 3x/iday (appw.bgat el y 0800
hour , ApoHhoat SOt M t h
vehi cl|€ [ an‘gjopoood (zg;nsum%ppo:mmare
measur, del ecteld conpounds pf thd invent i &OB8e |eported
in Fi ClA@e(C?AGlﬁd-Iﬁ-ﬂi) -Phe-gur{dgl 3A | B0 3JB7.7and| 94gur|es334A anSEQB.IDLH

Adm ni| A Aoabri0R1a20¢k) B8, The |pepti des of |this ipventijon can beussvi ded in

i ncl ude thosq T or mep th organi¢ e.g.,
-AQ‘T ci-trisg g g

the far %Rﬂar}%@ﬁmc 3&%1% B0 [ @S T4 ayS Ol o gosa'ts

acetic Lo —lascorble—20 cnﬂﬂ'n: ..... iC
et han dsue(Exeiit-Ala-BisBrizhen| 189 c, | B90pd 67 aktd), |12 gani SEQCiT| (e. g.
hydr o¢ ArgrTrp-Alai-Qys)SNHf uri ¢ acid,| or pHosphor | H0088i|d), and|p8P:Héerj c aci ds
(e.g., A&ﬁ@?&-@-ﬁ@d—ﬁas—gmm yBEBt hyl45%a! I umse ggibyl|ac2d ¢, psEgglmpcplic, or
(S:glpt)l z%rgsz_ﬁfal A@a‘)b&/ ) gl ycol ijc acids l A Lypi ,C?l . met hoql\@:%mk ?gaﬁd
UIIL l I I 1 UVT 1 L
can be Aaccwpyﬁeéj"’o%ﬁé?ar 8;? ilﬁfé c?& %g Pt e(%u ange.gEchgridi ngl y,
t he TRAheAng-Bp-Alafeys f t he presert i n\/ ntio (the TENQATt fesults
f r om t he-Nec(QyisEnaladtis&F t Hd.00ept[i22F by 5A5 ng| 496r ek i ve | BRQC,IDe| ut i ng
Wi t h TPAe-donTai-piAkgCI)HNERr |sol utijons) dan be converited in{a@ppt her salt,
such 9% e 2S5 - Rla39ik.D- D) 0H3gSaTgoNg [T Pepiggde [ighAa S Pt  of
0,2 Ieipofel abithes |70 IO T e oo e ot S o o
Wi th: mw—qﬂysmm@ac 8Rdt e |aleo]d7ol e o o hoERs () 0. 25N
acet i ¢ PhecArgelipaPen)-CHO NO:29
Ac-Nle-c(Cys-D-Abu-His- 10.6 41.1 7.69 54.9 1.38 SEQ ID
D-Phe-Arg-Trp-Cys)-NH: © I NO:30
Ac-Nle-¢(Cys-D-Val-His-D- | 13.0 104 10.1 40 1.29 SEQID
Phe-Arg-Trp-Cys)-NH2 NQ:30
Ac-Nle-c(Cys-D-lle-His-D- | 4.28 38.5 9.0 125 0.48 SEQID
Phe-Arg-Trp-Cys)-NH: NO:36
Ac-Nle-c(Cys-D-Leu-His-D- | 1.60 6.82 4.13 5.57 0.39 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-¢(Cys-D-Tle-His-D- | 12.0 85.8 11.2 40 1.07 SEQID
Phe-Arg-Trp-Cys)-NHa NO:30
Ac-Nle-¢(Cys-D-Cha-His-D- | 0.353 2.08 141 0.857 |{0.25 SEQID
Phe-Arg-Trp-Cys)-NH: NO:30
Ac-Nle-c(Pen-His-D-Phe- 0.537 | 86.1 5.89 256 | 0.09 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:31
Ac-Nle-¢(Pen-His-D-Phe- 0.744 178 3.51 2.69 0.21 SEQID
Arg-Trp-Gaba-Pen)-NIH: NO:32
Ac-Leu-¢(Cys-His-D-Phe- 0216 174 0995 |(0.486 |0.22 SEQID
Arg-Trp-Gaba-Cys)-NH: NO:33
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'Ac-Nle-c Asp‘f—hs—'fﬁ?.&'a‘f—
Arg-Trp—Ala-Lys) -NH:

g

F56

6277

3.24

422

SEQID
NO:38

Ac-Nle-c(Asp-His-D-2-Nal-
Arg-Trp-B-Ala-Lys)-NH:

0.648

2.78

0.329

14

1.97

SEQ ID
NO:38

Ac-Nle-¢(Cys-His-D-2-Nal-
Arg-Trp-Gaba-Cys)-NH:

0.393

1.86

0.375

1.11

1.05

SEQID
NO:39

Ac-Nle-c(Cys-His-D-2-Nal-
Arg-Trp-Ahx-Cys)-NHz

0.333

291

0.998

0.366

0.33

SEQID
NO:39

Ac-hPhe-c(Asp-His-D-2-
Nal-Arg-Trp-Gaba-Lys)-
NH:

0.461

245

0.931

1.37

0.50

SEQID
NO:40

Ac-Cha-c(Asp-His-D-2-Nal-

Arg-Trp-Gaba-Lys)-NHz

0.576

3.98

2.82

391

0.20

SEQID
NO:40
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Preparations according to this invention for parenteral admnistration

I ncl ude sterile aqueous or non-aqueous sol utions, suspensions, or
enul si ons. Exanples of 10 non-aqueous sol vents or vehicles are propyl ene
gl ycol , pol yethyl ene glycol, vegetable oils, such as olive oil and corn
oi |, getat+ra—and—hniectabhe—orgapte—esters—sgch—as—ethytToleate— Such
dosagg forns nay al so contaﬁﬁ-adju nts ghch ;| r rving, I pg,
emul si|f§9mpoundhd dispersingiﬂéghtshhﬁﬂedﬁﬂﬁﬂi)h@“ﬁaﬁﬂHEHJ%t@ﬂP1izej by, for
exanplle, filtration through R baci8HR a-frRtai n| &R fi|/MC4Roy 15

' nCOfF%@M@ﬂ(@;}sﬂDlA]h}ﬁﬂ-@-ag??s 169 _tthgzsaomagmt l CBBtSQ by ISEQiHbl atl Bg the
CoNPOYi 4 AN yo G ¥ i ng e cpnposijtions. |Preparations .48l SO be
manuf u%ﬁ%%ﬁ%sij@?%n of—stertte—sotird—conpost t?iunb whi L.?I@(?,ﬁ?l be
di ssolved in sterile water or sone other sterile injectable nmedium

i medi at gl ?ghp?%ng§ Conpositions for rectal or vaginal adm nistration
are pref raB y suﬁ%ositories whi ch may contain, in addition to the
active substance, excipients such as cocoa butter or a suppository wax.
Compositions for nasal or sublingual adm nistration are also prepared with

standard excilpiragelbtlate| tydinokMPn (cAMBr tlevelsr twiere, detergpipedindyofan hi s

I nvention can, be_adm ni ster in a tai,ned .25 rel ease. conposition such
hs 't Ros ettt ase (B ThieRy BEbE e RiFopey o LatsoPREatBae. L.
Pat ent -ahga%ngg U%H@P' d Igﬁif ﬁ&g& | 13 lsing a
bi oacti\%feégégg%zgeﬁgaa po yesPZ'r. 2@1 %Hggnt o, %%m%g%ﬁtce%gg%éf

sust ai negibhRles ke 6aSFRAGE] irORISIPT D6AU 354y0beFfdp i(RIMPY 11 84D g icontairs 0gel abl e
form U S "~ Patent No. 5,821,221 teaches pol yneric sustained rel ease
conposi tmyhisobuipimetiyignghiae (BMX) tande).2% eproteim goddiail (MSE blocker £ht ent No.

5, 916, 883 teaches.  sust ai pned r.el ease ., -72. conpositipns c risi a
bi oact i VEFRBIfER{C -KJ celstally jexpressing ;'%(g ﬁ%@?rﬁgffyﬁ’? 'Pgr‘le‘br %'Srepat ents

211985 iR ¥ Tl Sl VP BT R bR R <150,
146P2/ PGigtes YD) RohtdiiA2 GalesPi8E cafbbhlelectfifes Gufidl&bated Aah M%i-6ANI48850
<151> 2005-12-09 " <150> US 607697779 <151> 2005-07-08 <160> 61

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 MgClz and Triton X-
15  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
20 by ECL detection with a Sector Imager 6000 reader® (MSD). Data were analyzed
using a computer-assisted non-linear regression analysis (XL fit; IDBS) and reported

as either an ECso value or a Kb value.
ECso represents the concentration of an agonist compound needed to obtain
50% of the maximum reaction response, e.g., 50% of the maximum level of cAMP as
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 conceniration of antagonist which would produce a
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<170> Patentln version 3.3 <210> 1 <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> DOMAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC _FEATURE

<222> <223> Xaa = D-Phe <220 1 MSCF TU 7). (7
<223> g(aidfc’l‘gﬁ ;Aég‘iﬂn%%‘%ﬁﬂ%e&@slc&ﬁ‘é%féﬁ ; I Eeglp ééz'; (<)220(> )

<221> N[%?Bl;; > Qf@ <400> 1 Xaa Asp His Xaa Arg
Trp Xaa Lys o%ﬁﬁgag?%%éxbé§§3%§ﬁ§§%§§¥%> 13> Artificial Sequence
<220> <223> Mglserewdi bf Borhpé@iisowas %@fﬁd%sﬁf@%a&ﬂr%él(ﬁsd\ds% A ntd

the results are reported in Tables 34, 3B, 3C, and 3D.

5
TABLES 3A, 3B, 3C, and 3D - cAMP Bioassay Data for Selected Compounds
Table 3A
Compound ECso ECs ECso ECso ECso SEQID
hMC1- | hAMC3- | hMC4- | hMC5- | hMCI1-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)-NHz
Ac-D-Arg-c(Cys-D- SEQID
Ala-His-D-Phe- 6.17 5.6 0.397 1020 16.0 NO:50
Arg-Trp-Cys)-NHz
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)-NHo:
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:z
Ac-Arg-c(Cys-D- _ SEQID
Ala-His-D-Phe- 48.3 13.3 0.79 10000 | 61.0 NO:51
Arg-Trp-Pen)-NH:
Ac-D-Arg-c(Asp- SEQID
His-D-FPhe-Arg- 1.48 5.76 0.078 297 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 ECswo | ECso | ECwo ECso ECso SEQ ID
hMC |hMC | hMC4- [ hAMC5- | hMCI-R | NO:
I-R_|3R [R R /MC4-R




<222> (1). (1) <223> Xaa
<222> (2).7(8)

<223> Xa

a D- Phe

<223> Cyclic
<220> <221> M SC_FEATURE

Nle nodified with acyl
<220> <221> M SC FEATURE

(Ac)

6- ami nohexanoi ¢ acid (Ahx) or 5-am nopentanoic acid (Apn)

<220> <221> DOVAI N
<222> (4). (4)
<222> (7)..(7) <223> Xaa

<220> <221>

MODRES <222=>{(8)—(8)—<223>-AM-DAH-ON-—<400>2 Xa ' rg Trp
Xaa Cys | @ompound 0> 3 <211>| BCw<A1ESs prECap 1 EGp t | { EcPal %@E@@Pbe <220>
<223> Me| anocortin recept or | hM§andhME2()hMCL A hMOpSChMEATURNO:<22 2>
(1). _(1)] <223> Xaa = D-Phe| 1R220P3-R221R DOVHIRI <2pMCER) | (8) 223>
Cyclic <&eNe-c D MiREEFNTURE | <2223 (4) .. (4) . SEQ ID
D-Phe-Arg-Trp-Cys)- 24 033 |0.078 |420 31 NO:7
NH:
D-Phe-c(Cys-His-D- SEQ ID
(Et)Tyr-Arg-Trp-B-Ala- (0.35 (1.1 0.11 0.37 3 NO:24
D-Cys)-Thr-NH:
Nle-c(Cys-His-D-Phe- SEQ ID
Arg-Trp-Apn-Cys)-NEH: 031 }027 |0018 |3.1 17 NO:=27
Ac-Nle-¢(Cys-His-D-Phe- SEQ ID
Arg-Trp-Gaba-Pen)-NH 028 |024 ;0028 |39 10 NO:32
Nle-c(Cys-His-D-Phe- SEQ ID
Arg-Trp-Gaba-Cys)-NH: 037 |01 0.021 |17 18 NO:34
Ac-Nle-c(Asp-His-D- SEQ ID
Phe-Arg-Trp-B-Ala-Lys)- | 0.834 | 0.145 | 0.128 |2.79 6.52 NO:1
NH:
Ac-Nle-c(Cys-His-D-Phe- SEQ ID
Arg Trp-Apn-Cye)NH: | 076 | 0199 | 00892 [ 173 1545 | oo
Ac-Cha-c(Asp-His-D- : SEQID
Phe-Arg-Trp-Gaba-Lys)- {3.26 | 0.182 |0.0949 | 30.2 34.35 NO:6
NH:
Ac-Nle-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)- | 137 |0.628 {0131 |3.48 10.46 NO:6
NH:
Ac-hCha-c(Asp-His-D- SEQID
Phe-Arg-Trp-Gaba-Lys)- |2.27 |332 |[7.24 415 0.31 NO:11
NI
Ac-Nle-c(Pen-D-Ala-His- SEQ ID
D-Phe-Arg-Trp-Cys)- ND 189 [0531 |ND ND NO:21
NH:
Ac-Nle-c(Cys-D-Ala-His- SEQID
D-Phe-Arg-Trp-Pen)- 143 |203 |0.183 |2240 78.14 NO:22
NH:
D-Phe-c(Cys-His-D- SEQID
(Et)Tyr-hArg-Trp-B-Ala- | 0345 [ 271 |5376 |2.38 0.06 NO:24
D-Cys)-Thr-NH-
D-Phe-c(Cys-His-D- SEQID
(Et)Tyr-hArg-Bip-B-Ala- | 0.685 | 81.8 |86.9 31.8 0.01 NO:26
D-Cys)-Thr-NH>
Ac-Nle-c(Asp-D-Ala-His- SEQID
DoPhe. Arg_é’ AlLys)NEG | 0931 322|165 |>10000 056 |0
Ac-Nle-o(Cys-D-Leu-His- SEQID
D-Phe-Arg-Trp-Cys)- 324 | 0465 |0.0915 | 785 35.41 NO:30
NH:
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<223> Xaa

D- Phe 2 <220>

<221> M SC_FEATURE

Al a, beta-Ala or 4-aminobutyric acid (Gaba)

<222> (8)..(8)

<223> Xaa

D- Cys

<220> <221> MOD_RES

<222> (7).

(7) <223> Xaa

<220> <221> M SC_FEATURE

<222> (9)..(9)

<223> AM DATI ON <400> 3 Xaa Cys His Xaa Arg Trp Xaa Xaa Thr 1 5 <210> 4
<211> 8 <ZiZ>-PRI—<213>—ArtitH-eipl—Sequence—<220><223>Nelaneecoitin
recept or | FPERRUNd<220> <2213 C| BERTUREE > <2pBCw( 1)| E 45 IBGa = N e
nodifiedjwith acyl (Ac) <226MG2phM 4~ KhWCs- (| IMCIR) N@223>| oyclic
<220> <221> M SC FEATURE <22 (#3-R (4R <22BR Xaa g <220>|<221>
M SC_FEATWRINIe<tEy2D{CHa- - (7 ' SEQID
His-D-Phe-Arg-Trp-Cys)- | 0.819 | 0.541 | 0453 | 45.3 1.81 NO:30
NH:
ND =not determined
Table 3C
EC50 | Kb Kb EC50 | SEQID
Compound hMCI- | hMC3- | MC4- | hMC5- | NO:
R R R R

Ac-Nle-¢(Cys-D-Ala-His- SEQID

D-2-Nal-Arg-Trp-Cys)- |[17.6 |[124 [388 |11.8 |NO:6

NH:

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

Nal-Arg-Trp-Ala-Lys)- 0.619 | 2.98 0.109 |[0.189 | NO:38

NH:

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

Nal-Arg-Trp-p-Ala-Lys)- 1 0913 {0536 |[0346 |[0.489 |NO:38

NH:

Ac-Nle-¢(Cys-His-D-2- SEQID

Nal-Arg-Trp-Gaba-Cys)- | 0.231 | 184 0.782 {0153 | NO:39

NH:

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

Nal-Arg-Trp-Ahx-Cys)- | 0.581 | 10.8 0.967 |0.126 | NQO:39

NH:

Ac-hPhe-c(Asp-His-D-2- SEQID

Nal-Arg-Trp-Gaba-Lys)- | 0.413 | 9.32 0824 0307 | NOAG

NH:

Ac-Cha-c(Asp-His-D-2- SEQID

Nal-Arg-Trp-Gaba-Lys)- | 1.27 3.02 0.442 (0736 | NO:40

NH2

Ac-Nle-c(Cys-D-Ala- 383 61.5 53.6 2842 SEQID

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

Cys)-NH:

Table 3D
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<223> Xaa = 5-am nopentanoic acid (Apn) <220> <221> MOD RES <222>
(8) <223> AM DATION <400> 4 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5
3 <212> PRT <213> Artificial Sequence <220> <223> Ml anocortin

<211> 8
recept or

ligand <220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa
| H e == Hik 3

PaWa

1- am nort

1 t
1 -L,y'.,l e xXxarecatr ooy 1 € Wit u\_yl
<221> DOMAI N <222> (2). (§¢50<2 DKL o ¢ Kb <§3£?§9 < S¢_FEATURE

(4)..(4
Xaa = 4t

S o I AYAF-RY (AC)

(8)_.
<210> 5

<220>
<222>

Comapound xaa = D PHhME320pBMER | MGA-SC AT URRO: <2224 (7). . (7) <223>

am nobutyric acid |(Baba) | -RK220»R<2213 -ROD RES <2223 (8)..(8)
<223> AMAPATEQACys<BORR-5 Ha@3Asp| bizs Xaas56r 9 | i1 X9as_GID

His-D-2-Nal-Arg-Trp- NO:49

Cys)-NH:

10

Example 4: In vivo studies

Compounds of the present invention can be and were tested for an effect
upon food intake and/or body weight according to the following procedures. One
skilled in the art would know that procedures similar to those described herein may
be used to assay the effect of the compounds of the invention upon food intake
and/or body weight.

Ligand compounds activating melanocortin receptors tested in the in vivo
studies were as follows (Table 4):

Table 4

Ligand Code Structure

Compound A | Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: SEQ ID NO:7

Compound B Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: SEQ ID NO:22

Compound C | Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH: SEQ ID NO:32

Compound D | D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-p-Ala-D-Cys)-Thr-NH: SEQ ID

NO:24

Compound E Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2 SEQ ID NO:50

Compound F Ac-D-Arg-¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2 SEQ ID NO:50

Compound G | Ac-D-Arg-c¢(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH: SEQ ID NO:51

15

20

Acute feeding experiments (fasting)

Male Sprague Dawley rats (250g) were housed in individual cages and
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 libitum. 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

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

Acute feeding experiments (non fasting)
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15 <210> 6 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = D-beta-(2-naphthyl)Ala (D 2-Nal), beta-cyclohexylAla (Cha) or
Nle, all nodified with acyl (Ac) <220> <221> DOVAIN <222> (2) (8) <223>

Cyclic <220> ) < 4 <220>
<221> M SC FEA%EEPMgg ﬁ%@-w% ﬁ%@ éréa}émﬁ_ség am%ﬁ%gl ri¢8 aC| (Gaba)
<220> <2ZhainMihedRESder<@22>hdil) light-Bhrk cohdBiorBMEGAT bl wﬁépﬁaveﬂméaﬁxsp Hi s
Xaa Arg Trp Xaa Lys 1 5 <210> 7 <211> 8 <212> PRT <213> Artificial

Sequence libdpmohraughgut fielexperioenti v titiseettoe rat araninjected sc with compound
at doses of either 500 or 100 nmole/kg, or with vehicle. Individual food consumption

S  is measured at about 1, 2, 3, 4, 5 and 6 hours after injection.

Chronic feeding experiments
Male Sprague Dawley rats (250g) were housed in individual cages and
maintained under 12:12 hour light:dark conditions with both food and water
10 available ad libitum. The rats were injected sc 3x/day (approximately 0800 hour, 1200
‘hour, and 1600 hour) with compound at various doses or with vehicle for 7 days.
Individual body weight and food consumption were measured daily. Data for
selected compounds of the invention are reported in Figures 2A and 2B, Figures 3A
and 3B, and Figures 4A and 4B.
15
Administration and Use
The peptides of this invention can be provided in the form of
pharmaceutically acceptable salts. Examples of such salts include, but are not limited
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 sait, 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.IN

ammonium acetate aqueous solution for 0.5 hours; (2) 0.25N acetic acid aqueous
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<220> <221> M SC_FEATURE <222> (1)..(1) <223> Xaa = N e nodified wth acyl
(Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Qyclic <220> <221>

M SC_ FEATURE <222> (3). (3) <223> Xaa = D-Ala, beta-Ala, 4-am nobutyric
acid (Gaba), alpha-am noisobutyric acid (Aib) or Ay <220> <221> M SC

(8) (5 EESRIRN el MGaCardelff gt e T Sf Mok Bovg 26,

<210> 8 <Ainkited} at & Ad¥ rafdBF 48 l#in GohitionCA & 0.2NIHQRC ARl £q0é0as sofiichy
Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1) (1) <223>
Xaa = N esolsisirt B del02FN recetirydcid ixc peetarfifrie/wape] SO-2D\VEhfracthg@:coptiining 8)

the peptide are collected and lyophilized to dryness.

5 As is well known to those skilled in the art, the known and potential uses of
peptides with melanocortin receptor (MC-R) agonist or antagonist activity is varied
and multitudinous, thus the administration of the compounds of this invention for
purposes of eliciting an agonist effect can have the same effects 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 (J) 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

13  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, intravenous 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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<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), al pha-am noisobutyric acid (Aib) or Gy <220>
F <221> M SC FEATURE <222> (5 _(5) <223> Xaa = D-Phe <220> <221> MODRES

222, (Dol g IR, SR Ay et ety syl O

Mel anocordnitericagpgnr | i gand <220> <221> M SC_FEATURE <222> (1)..(1)
<223> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223> Cyclic ldguigs doggge> famsC fmE/orelRRAminBratigng)includy  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-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> M SC FEATURE <222> (8). (8)
<223> Xaa = D-Cys <220> <221> MOD RES <222> (8)..(8) <223> AM DATI ON

<400> 9 . S 1 > 15 < 2> PRT
<213> Ar 'i?jf%ll @%@?ﬁﬁﬁ%?&glc%{&@%gﬁeﬁgwﬁ%% nﬁ’rlee%é%@ggs ?fg%nd <220>
<221> M Sorégoirig Jitents 23d applidationd dresAcdIporsesl erdth dyrefdrdriced with acyl (Ac)

<220> <221> DOVAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE
<222> (2)..(2) | <223> Xaa = D-Cys j <220> <221> M SC FEATURE <222>

(3)..(3)
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<223> Xaa = Ala, D-Ala, beta-Ala, 4-amnobutyric acid (Gaba) or

al pha- ami 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) 1 <223> Xaa =
D Cys <220> <221> MOD RES <222> (8)..(8) <223> AMDATION <400> 10 Xaa
Xaa Xaa H's Xaa Arg Trp Xaa 1 5 <210> 11 <211> 8 <212> PRT <213>
Artificial Sequence <220> <228enNdeeLasmitigrtin receptor |igand <220> <221>
M SC FEATURE <222> (1)..(l) <223> Xaa = oct ahydroi ndol e- 2- car boxylic acid
(C]c) <@yt o RESYAPEUHE( CHGYRFORREERD - cycl ohexyl Al a (hCha), D-betacycl ohexyl Al a
Cha) Eéupecotlc acid éyl hono-Pro (hPro), hono-Leu (hLeu), Phe,
DPhe Ty EFOHERYRGY ¢ )LYEBNES Phe (hPhe). bet a- honoMet ( bet a- hivet)
or 4-a u d (Gaba), all nmodified with acyl (Ac) <220> <221>
DOMAI N@g@%;g% ?Pé?é <223> Qyclic <220> <221> M SC FEATURE

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

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

<150> US 60/6%97779
<151> 2005-07-08

<160> 61
<170> PatentIn version 3.3

<210> 1

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<2Z21> MISC FEATURE

<222> {1)..{1)

<223> ZXaa = 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}..(7)

<223> Xaa = beta-Ala or l-amino-l-cyclohexanecarboxylic acid (A6c)

<220>

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

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

<210> 2




<222> (4)._(4) <223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7)..(7)
<223> Xaa = 4-ami nobutyric acid (Gaba) <220> <221> MODRES <222> (8)..(8)
<223> AM DATION <400> 11 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 12
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor ligand <220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa =

bet a- cy€}ghefyl Al a (Cha) nodified with n-butanoyl <220> <221> DOVAI N
<222> @32( T.f<.22§§ Oégl ic <220> <221> M SC FEATURE <222> (4)..(4)
<223> Xan = O PRe“t22769°¢¥51> M SC_FEATURE <222> (7)..(7) <223> Xaa =
©4-am ngppgyric acid (Gaba) <220> <221> MOD_RES <222> (8)..(8)

<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..{1}

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

<220>

<221> DOCMAIN
<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 (Ahx) or 5-aminopentancic acid (Apn)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 2
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 3

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

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

<220>

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

<220>

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




<223> AM DATI ON <400> 12 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 13
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Ml anocortin
receptor |igand <220> <221> M SC FEATURE <222> (1)..(l) <223> Xaa =

bet a- cycl ohexyl Al a (Cha), hono-cycl ohexyl Ala (hCha), Leu, hono-Leu (hLeu)
or Phe, all nodified with acyl (Ac) <220> <221> DOMAIN <222> (2)..(8)
<223> Q@i ¢ <220> <221> M SC FEATURE <222> (4). (4) <223> Xaa = D Phe
<220>é§%%g> %SSCQFFE$QRE <222> (6)..(6) <223> Xaa = D-Trp R <220> <221>
MDD R 2225 +( : <223> AM DATI ON <400>.1 a Asp H s Xaa Arg Xaa
Al a Ly$23% 5Xaa<%1 'ggg%‘ﬂé F A2FFePpRITic acid dapft AP )

<220>

<221> MISC FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> {(9)..(9)
«<223> AMIDATION

<400> 3

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
1 5

<210> 4

<211> B

<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> Cyeclic

<220>

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

<220>

<221> MISC FEATURE

<222> (T7T)..(N

<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




<213> Artificial Sequence <220> <223> Melanocortin receptor ligand <220>
<221> M SC FEATURE <222> (1). (1) <223> Xaa = N e nodified wth 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 = D-Trp <220> <221> M SC FEATURE <222> (7).. (7) <223> Xaa =
D- Al a,<¥ePa-ATa, 4-am nobutyric acid (Gaba), 7-am noheptanoic acid (Aha)
or 5- affiiSpelittaddbrielaSedePApn) <220> <221> MOD RES <222> (8)..(8) <223>
AM DA-%%> <400> 14 Xaa Asp His Xaa Arg Xaa Xaa Lys 1 5 <210> 15 <211> 8
ﬁzég;d ><2&§i%n§£$£tfihcx':e69ep§&qLi‘?tBSx?d' O <220> <223> Mel anocortin receptor

<220>

<221> MISC_FEATURE

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

<223> Xaa = l-amino-l-cyclohexanecarboxylic acid {A6c) modified with

acyl (Ac})

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (T)Y.. (1

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

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

<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




<220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa = N e nodified wth 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 = DTrp <220> <221> M SC FEATURE <222> (7)..(7) <223>
Xaa = 5-am nopentanoic acid (Apn), 4-am nobutyric acid (Gaba),
6- am nohexanoi ¢ acid (Ahx), beta-Ala, D Ala <220> <221> MOD RES <222>
(8) . (829><223> AM DATI ON <400> 15 Xaa Cys His Xaa Arg Xaa Xaa Cys 1 5
1 <210> JEFR2IMIFQGFERBIRES PRT <213> Artificial Sequence <220> <223>
Mel ano%é@@ (—Pe(;éﬁ or.ng}égcargd a<czl%0(> a}% 1> M SC FEATURE <222> (1). (1)
<223> X2 = N modiTied W tn acyl (i c%

<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> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..{1)

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (3)..(3)

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

<220>

<221> MISC_FEATURE
<222> (b)..(H)
<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> B

<211> 8

<212> PRT

<213> Artificial Sequence




<220> <221> DOVAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE
<222> (3). (3) 11 <223> Xaa = D-Ala <220> <221> M SC FEATURE <222> (5)..
(5) <223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal) <220> <221> M SC FEATURE
<222> (7)..(7) <223> Xaa = Trp, beta-(2-naphthyl)Ala (2-Nal) or

bet a- (1-naphthyl)Ala (1-Nal) <220> <221> MOD RES <222> (8)..(8) <223>

AM DATFEN> <400> 16 Xaa Cys Xaa His Xaa Arg Xaa Cys 1 5 <210> 17 <211> 8
<212> PRP><Meanacincrefersefudf@B? <220> <223> Mel anocortin recept or

| i gand §%20> <221> M SC _FEATURE <222> (1)..(1) <223> Xaa = N e nodified

wi th nifiifangyl. 52203 <221> DOVAIN <222> (2)..(8)
<222> (1)..({1)
<223> Xaa = Nle modified with acyl (Ac)

<220> -

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (3)..(3)}

<223> Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid {Gaba),
alpha-aminoisobutyric acid (Aib) or Gly

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MOD RES
<222> (B)..(8)
<223> BAMIDATION

<400> 8

Xaa Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 9

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> {1)..(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> (3)..(3) <223> Xaa = D-Ala
<220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa = D Phe <220> <221>

M SC FEATURE <222> (7). (7) <223> Xaa = beta-(2-naphthyl)Ala (2-Nal) or
Trp <220> <221> MODRES <222> (8)..(8) <223> AM DATION \2 <400> 17 Xaa
Cys Xaa His Xaa Arg Xaa Cys 1 5 <210> 18 <211> 8 <212> PRT <213>

Artifi ckal> SBguenerla2peta-2223 5 NBLeayEuri¢ moidcéggbaly | i gand <220> <221>
M SC FEATURE21RiEgmifofysobynyrigoadd Bib)-oN @ Wodified with acyl (Ac) <220>
<221> AN <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>

(3)'-—( 21> MISC_FEATURE
<222> ({5)..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 9

Xaa Cys Xea His Xaa Arg Trp Xaa
1 5

<210> 10

<211> B8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> 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> (2)..(2)
<223> Xaa = D-Cys

<220>

<221> MISC_FEATURE

<222> (3)..(3)

223> Xaa = Ala, D-Ala, beta-Ala, 4-amincbutyric acid (Gaba)
or alpha-aminoisobutyric acid (Aib)

<220>

<221> MISC FEATURE
222> (5)..(5)
223> Xaa = D-Phe

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




<223> Xaa = D-Ala <220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa =

D Phe <220> <221> M SC FEATURE <222> (7). _(7) <223> Xaa =

bet a- (2-naphthyl)Ala (2-Nal), beta-(1-naphthyl)A a (1-Nal) or

3-benzot hienyl Ala (Bal) <220> <221> MODRES <222> (8)..(8) <223>

AM DATI ON <400> 18 Xaa Cys Xaa Hi's Xaa Arg Xaa Cys 1 5 <210> 19 <211> 8
<212> FARB><248>=APt¢¥si ci al Sequence <220> <223> Mel anocortin receptor
ligand <220> <221> M SC FEATURE 13 <222> (1)..(1) <223> Xaa = N e nodified
with at¥4%7( A <R20> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220>
<221> F%Fﬁ% <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC

FEATU 223> AMIDATION

<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 (0ic), cyclohexylGly (Chg),
homo-cyciohexylAla (hCha), D-betacyclohexylAla (D-Cha), nipecotic
acid (Nip), homo-Pro (hPro), homo-Leu ({(hLeu), Phe, D-Fhe,
D-cyclohexylGly (D-Chg),homo-Phe (hPhe), beta-homoMet (beta~hMet)
or 4-aminobutyric acid (Gaba), all modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC _FEATURE

<222> (7}..(7)

<223> Xaa = 4~aminocbutyric acid (Gaba}

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 11
Xaa Asp His ¥aa Arg Trp Xaa Lys
1 5

<210> 12

<211> 8

<212> PRT

<213> Artificial Sequence

<220>




<222> (7)..(7) <223> Xaa = DAla <220> <221> MOD RES <222> (8)_.(8)
<223> AM DATI ON <400> 19 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 20
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor ligand <220> <221> M SC FEATURE <222> (1)._ (1) <223> Xaa = N e
nodi fied with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic
<220> <Z23t> NAISCoFEATURRcerPopligand (3) <223> Xaa = D-Ala <220> <221>
M SC FEATURE <222> (5) .(5) <223> Xaa = D beta-2-naphthyl Ala (D 2-Nal)

<220> iggb%gcb,g@% <222> (7)..(7) <223> Xaa = 3-benzothienyl Al a

(Bal) (1)
<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> MISC FEATURE

<222> (1)..{T)

<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-cyclohexylARla (Cha), homo-cyclohexylAla (hCha}, Leu,
homo-Leu {hlLeu) or Phe, all modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE
<222> (6)..(6)
<223> Xaa = D-Trp




<222> (8)..(8) <223> AM DATION <400> 20 Xaa Cys Xaa H s Xaa Arg Xaa Cys
15 <210> 21 <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> (2)._ (2) <223> Xaa =
penicillam ne (Pen) <220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa =
DAl a <& 0> <2 > M SC FEATURE <222> (5). (5) <223> Xaa = D Phe <220>
<221> EE@ g> (8)_.(8) <223> AM DATION <400> 21 Xaa Xaa Xaa Hi s

Xaa Arg,, >p

<400>
Xaa Asp HlS ¥Xaa Arg Xaa Ala Lys
1 5

<210> 14

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1y..(1)

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

<220>

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

<220>

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

<220>

<221> MISC FEATURE
<222> {6)..(6)
<223> Xaa = D-Trp

<220>

<221> MISC FEATURE

222> (1) .. {7

<223> ¥aa = D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
7-amincheptanoic acid (Aha} or 5-amincpentancic acid (Apn)

<220>

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

<400> 14

Xaa Asp His Xaa Arg Xaa Xaa Lys
1 5

<210> 15

<211> 8

<212> PRT

<213> Artificial Sequence




<210> 22 <211> 8 <212> PRT <213> Artificial Sequence <220> 15 <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> (2)..(2) <223> Xaa = Cys or
penicillam ne (Pen) <220> <221> M SC_FEATURE <222> (3)..(3) <223> Xaa =
D- Al a <2220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa = D-Phe <220>
<221> MESC PERORECT P DecePEPr 11gRnd223> Xaa = penicillam ne (Pen) <220>
<221> RES <222> (8)..(8) <223> AM DATION <400> 22 Xaa Xaa Xaa Hi s

Xaa Ar szfip $P rEaTRE

<222> {ly..({1)
<223> Xaa = Nle modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE
<222> (6)..1(6)
<223> Xaa = D-Trp

<220>

<221> MISC FEATURE

<222> (T)..(T)

<223> Xaa = S5-aminopentancic acid (Apn}, 4-amincbutyric acid (Gaba),
t—~aminohexancic acid {Ahx), beta-Ala, D-Ala

<220>

<221> MOD _RES
<222> (8)..(8B)
<223> AMIDATION

<400> 15
Xaa Cys His Xaa Arg Xaa Xaa Cys
1 5

<210> 16

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

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

<220>

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

<220>
<221> MISC_FEATURE
<222> (3)..1(3)

ti




<210> 23 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1)._ (1)
<223> Xaa = D-Phe <220> <221> DOMAIN <222> (2)..(8) <223> Cyclic (6
<220> <221> M SC FEATURE <222> (4). (4) <223> Xaa = D-Phe <220> <221>
M SC FEATURE <222> (5)..(5) <223> Xaa = honmpb-Arg (hArg) <220> <221>
M SC FEAAFUREXax 72 DsRXa7) | (7) <223> Xaa = beta-Ala <220> <221>
M SC F (HRE <222> (8)..(8) <223> Xaa = D-Cys <220> <221> MOD_RES <222>
(9) - (835152233 AMPATI ON  <400> 23 Xaa Cys H s Xaa Xaa Trp Xaa Xaa Thr 1
S <222> (5).. (5)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC FEATURE

L222> {T7}..(7)

<223> Xaa = Trp, beta-(2-naphthyl)Ala (2-Nal) or beta-(l-naphthyl)Ala
(1-Nal}

<220>

<221> MOD RES
<222> (8}..(8B)
<223> AMIDATION

<400> 16

Xaa Cys Xaa His Xaa Arg Xaa Cys
1 5

<210> 17

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> {1)..{1)

<223> Xaa = Nle modified with n-butanoyl

<220>

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

<220>

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa = beta-(2-naphthyl)Ala (2-Nal) or Trp

<220>
<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

\2




<210>

24 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <220> <221> M SC FEATURE <222> (1). (1)

<223>
<220>
<221>
<220>
<221>
<222>
Thr

Xaa = D-Phe | <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic
<221> M SC FEATURE <222> (4)..(4) <223> Xaa = D-(Et)Tyr <220>

M SC FEATURE <222> (5)._(5) <223> Xaa = Arg or honmp-Arg (hArg)
<221> M SC FEATURE |i <222> (7)..(7) <223> Xaa = beta-Ala <220>
MBS FEATURE <222> (8)._ (8) <223> Xaa = D-CQys <220> <221> MOD RES
{9 C¥pofes E52322ARTDATF ON° <400> 24 Xaa Cys H's Xaa Xaa Trp Xaa Xaa

<210> 18

<211> B8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222>  (1)..(1}

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

<220>

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

<220>

<221> MISC_ FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5).. (5}
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (1)y.. ()

<223> Xaa = beta-(Z2-naphthyl)ala (2-Nal), beta-(l-naphthyl)aAla (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

13




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)
<223> Xaa = D-Phe <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 = 4,4' -bi phenyl Ala (Bip) <220>
<221> M8C FERFURE) <222> (7 ~ <223> Xaa = beta-Ala <220> <221> M SC
FEATURE223p0%32 (ghiie mgfifissrud hxaayL Betys <220> <221> MOD RES <222>

(9)_ (§Q20-<223> AM DATI ON 1% <400> 25 Xaa Cys Hi s Xaa Arg Xaa Xaa Xaa Thr

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

<220>

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

<220>

<221> MISC FEATURE
222> {(7)..(N
<223> Xaa = D-Ala

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 19

¥aa Asp His Xaa BArg Trp Xaa Lys
1 5

<210> 20

<211> 8

<212> PRT

<213> Artificial Sequence

<220> _
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

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

<220>

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

<220>

<221> MISC FEATURE
<222> (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MWISC_FEATURE

£222> {(5}..(5)

<223> Xaa = D-beta-2-naphthylAla (D-2-Nal)

<220>

<221> MISC FEATURE

<222> (7)..(7)

223> Xaa = 3-benzothienylAla (Bal}

1%




1 5 <210> 26 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor |ligand <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-Phe or D (Et)Tyr <220>
<221> M SC FEATURE <222> (5)..(5) <223> Xaa = hono-Arg (hArg) <220> <221>
M SC FEATURE <222> (6). (6) <223> Xaa = 4,4'-bi phenyl Ala (Bip) <220>
<221> MBC FEATURE <222> (7)..(7) <223> Xaa = beta-Ala <220> <221>

M SC FENAOREMORFES> (8)..(8) <223> Xaa = D-Cys <220> <221> MOD RES <222>

- 22> (8)..(8)
(9)—” (2223> AMIDATION

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

<210> 21

<211i> B

<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>  (2)..{2)

<223> Xaa = penicillamine (Pen)

<220>

<221> MISC FEATURE
<222> (3)..{3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)Y..(5)
<223> Xaa = D-Phe

<220>

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

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

<210> 22

<211> 8

<2i2> PRT

<213> Artificial Sequence

<220>
\s




<223> AM DATI ON <400> 26 Xaa Cys Hi s Xaa Xaa Xaa Xaa Xaa Thr 1 5 <210> 27
(9 <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
<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> ¥m>= Uslanpeopént ersPtonditdagd\pn) <220> <221> MOD RES <222>
(8)..(2%?0-<223> AM DATI ON <400> 27 Xaa Cys His Xaa Arg Trp Xaa Cys | 1 5
<221

- " e S
<210> ><%%%£ gmé%} > PRT <213> Artificial Sequence

<222> (1)..(1)
<223> Xaa = Nle modified with acyl (Ac)

<220>

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

<220>

<221> MISC FEATURE

<222> (2)..(2)

<223> Xaa = Cys or penicillamine (Pen}

<220>

<221> MISC FEATURE
<222> {3)..({3)
<223> Xaa = D-Ala

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>

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

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

‘<210> 23

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

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

<220>

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

\b




<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
= DAla 20 <220> <221> M SC FEATURE <222> (5)..(5) <223> Xaa = D Phe
<220> <221> M SC FEATURE <222> (7)..(7) <223> Xaa = Trp or

3- benz6sE®i®en IAIag%BaI <220> <221> MOD RES <222> (8) .(8) <223>

AM DATF@?\P Asp Xaa His Xaa Arg Xaa Lys 1 5 <210> 29 <211> 8
<212> PRI <2435 ARl | f|C|aI Sequence <220> <223> Mel anocortin recept or
li gand* 2205 < 2 %° M SC FEATURE

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> Xaa = homo—-Arg {(hArg)

<220>

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

<223> Xaa = beta-Ala

<220>

<221> MISC FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>
<221> MOD_RES
<222>  (9)..(9)
<223> AMIDATION

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

<210> 24

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> {1).. (1)}
<223> Xaa = D~Phe

<220>

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

<220>

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

<223> Xaa = D-(Et)Tyr

<220>

<221> MISC _FEATURE

<222> (5)..(5)

<223> ZXaa = Arg or homo-Arg (hArg)

<220>
<221> MISC_FEATURE

i




<222> (1)..(1) <223> Xaa = N e nodified wwth 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- Phe <220> <221> M SC FEATURE j <222> (8)..(8) <223> Xaa = penicillam ne
(Pen) or Cys '., <220> <221> MOD RES <222> (8)..(8) <223> C-termnus is
the fre&e2dci @) -<400> 29 Xaa Cys Xaa His Xaa Arg Trp Xaa '.. 21 15 <210>
30 <21122Y & FSPPRTAL213> Artificial Sequence <220> <223> Mel anocortin
recepthZ&Jgand <220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa = N e

nodi fi 9921‘@ tQI&c%ﬁ[ﬁ%} <220> <221> DOVAI N

<222> (8)..(8)
<223> ¥aa = D~Cys

<220>

<221> MOD_RES
<222> (9}..(9)
<223> AMIDATION

<400> 24
Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr
1 5

<210> 25

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanccortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1l)y.. (1)
<223> Xaa = D-Phe

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (6}..1{6)

<223> Xaa = 4,4'-biphenylAla (Bip)

<220>

<221> MISC_FEATURE
<222> (Ty..{NH

<223> Xaa = beta-Ala

<220>

<221> MISC FEATURE
<222> (B)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD_RES
<222> (9 ..(9)
<223> BAMIDATION
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<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, Dlle, DLeu,
D-tert-Leu (D-Tle) or D beta-cycl ohexyl Ala (D Cha) <220> <221> M SC
FEATURE <222> (5)..(5) <223> Xaa = D-Phe <220> <221> MODRES <222>
(8)..(8) <223> AM DATION <400> 30 Xaa Cys Xaa His Xaa Arg Trp Cys 1 5
<210> 31 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel ano€®Pi 2T eceptor |igand <220> <221> M SC FEATURE <222> (1).
<223> 3e8a C¥s i€ KeripFP etfanteh 2eyf"Ac) <220> <221> DOVAIN <222>
<223> Hyclic 22 <220> <221> M SC FEATURE <222> (2)..(2) <223> Xaa
penicillam ne (Pen) <220>

<210> 26

<2i1> 9

<212> PRT

<213> Artificial Sequence

_(1)
(2)..(8)

<220>
<223> Melanocortin receptor ligand

<220>

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

<220>

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

<220>
<221> MISC_FEATURE
. <222>  (4).. (4}
<223> ¥Xaa = D-Phe or D-(Ei}Tyr

<220>

<221> MISC FEATURE

<222> (5)..(5)

<223> Xaa = homo-Arg (hArg)

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223>» ¥Xaa = 4,4'-biphenylAla (Bip)

<220>

<221> MISC_FEATURE
<222> (M) ..{7T}

223> Xaa = beta-Ala

<220>

<221> MISC FEATURE
<222> {8)..(8)
<223> Xaa = D-Cys

«220>

<221> MOD RES
<222> (9}..(9)
<223> AMIDATION

<400> 26

Xaa Cys His Xaa Xaa Xaa ¥Xaa Xaa Thr
1 5

<210> 27

\9




<221> M SC FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC
FEATURE <222> (7)..(7) ' <223> Xaa = 4-am nobutyric acid (Gaba) <220>
<221> MOD RES <222> (8)_.(8) <223> AM DATI ON <400> 31 Xaa Xaa Hi s Xaa Arg
Trp Xaa Cys 1 5 <210> 32 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Mel anocortin receptor ligand <220> <221> M SC FEATURE <222>
(1). (93112228> Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..( 12><2§ C\écli <220> <221> M SC FEATURE <222> (2).. (2) <223> Xaa
= Oys of PenlTritt fahae <220> <221> M SC FEATURE <222> (4). (4)
<223> Xa@.= D-Phe <220> <221> M SC _FEATURE <222> (7)..(7)

<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE
<222> (1)..(1)}
<223> Xaa = Nle

<220>

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

<220>

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

<220>

<221> MISC_FEATURE

222> (T7)..(7)

<223> Xaa = b-aminopentanocic acid {Apn)

<220>

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

<400> 27
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 28

<211> 8

<212> PRT

<213> BArtificial 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)..(8B)
<223> Cyclic

<220>

<221> MISC FEATURE
<222> (3)..(3}
<223> Xaa = D-Ala
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<223> Xaa = 4-am nobutyric acid (Gaba) <220> <221> M SC FEATURE 23 <222>
(8) (8) <223> Xaa = penicillam ne (Pen) <220> <221> MOD RES <222>

(8) _.(8) <223> AM DATION <400> 32 Xaa Xaa His Xaa Arg Trp Xaa Xaa 1 5
<210> 33 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1).. (1)
<223> ¥x¥>= Leu, beta-cyclohexylAla (Cha), Ile, Phe, Val or
beta.(??%%?h¥ﬁ¥lf$¥%mﬁ2 Nal ), all nodified with acyl (Ac) <220> <221>
DOVA I\F223’222£5’( 2)‘5’&8) <223> COyclic <220> <221> M SC FEATURE <222>

(4). (51323 D-Phe <220> <221> M SC FEATURE <222> (7)..(7) <223>
Xaa = 4y nobutyrlc acid (Gaba) <220> <221> MOD_RES

<221> MISC_FEATURE
222> (T .. (7}
<223> Xaa = Trp or 3-benzothienylAla (Bal)

<220>

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

<400> 28
Xaa Asp Xaa His Xaa Arg Xaa Lys
1 5

<210> 29

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)y..(1)

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

<220>

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

<220>

<221> MISC FEATURE
<222>  (3)..(3)
<223> Xaa = D-Ala

<220>

<221> MISC FEATURE
<222> (5}..(5)
«223>» Xaa = D-Phe

<220>

<221> MISC FEATURE

<222> (8)..(8)

<223> Xaa = penicillamine (Pen) or Cys

<220>

<221> MOD_RES

€222> (8}..(8)

<223> C-terminus is the free acid

<400> 29
Xaa Cys Xaa His Xaa Arg Trp Xaa

2\




<222> (8)..(8) <223> AM DATION <400> 33 Xaa Cys His Xaa Arg Trp Xaa Cys
15 <210> 34 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand 2~ <220> <221> M SC FEATURE <222> (1)..(1)
<223> Xaa = Nl e or Phe <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 = 4-am nobutyric acid (Gaba) <220>
<221> MODRES <222> (8)..(8) <223> AMDATION <400> 34 Xaa Cys H s Xaa Arg
Trp Xag, (s 5J 5 <210> 35 <211> 8 <212> PRT

8

<211>
<212> PRT
<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC _FEATURE

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

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

<220>

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

<220>

<221> MISC_FEATURE

<222>  (3)..(3)

<223> Xaa = D-alpha-aminobutyric acid (D-Abu), D-Val, D-Ile, D-Leu,
D-tert-Leu (D-Tle) or D-beta-cyclohexylaAla (b-Cha)

<220>

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

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 30
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 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

22




<213> Artificial Sequence <220> <223> Melanocortin receptor ligand <220>
<221> M SC FEATURE <222> (1)..(l) <223> Xaa = N e nodified wth acyl (Ac)
<220> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221> M SC_FEATURE
<222> (3). (3) <223> Xaa = beta-(3-pyridiyl)Ala (3-Pal) <220> <221>

M SC FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC FEATURE

25 <22282Q>7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220> <221>

MOD RE322]?2222$C(_§ Tt{Rﬁ) <223> AM DATI ON <400> 35 Xaa Cys Xaa Xaa Arg Trp
Xaa cy§22§?5‘2’ $211> 8, <212> PRT <213> Artificial Sequence <220>
<223> B no%%rtlﬁe?“%%ﬁ?mme (5Ed  <220>

<220>

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

<220>

<221> MISC FEATURE

<222> (7)..(7)

<223> Xaa = d-aminobutyric acid (Gaba)

<220>

<221> MOD RES
<222> {(8)..(8B)
<223> AMIDATION

<400> 31
Xaza Xaa His Xaa Arg Trp Xaa Cys
1 5

<210> 32

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> {1)..(1)

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

<220>

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

<220>

<221> MISC _FEATURE

222> (2)..(2)

<223> Xaa = Cys or penicillamine (Pen)

<220>

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

<220>

<221> MISC FEATURE

<222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba}

<220>
<221> MISC_FEATURE

23




<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> (3)..(3) <223> Xaa = D Ala <220> <221> M SC FEATURE <222> (5). _(5)
<223> Xaa = D-Phe <220> <221> MOD RES <222> (8)_ (8) <223> C-termnus is
the free acid <400> 36 Xaa Cys Xaa H's Xaa Arg Trp Cys 1 5 <210> 37
<211> 8222%21289 PRI <213> Arti f| cial Sequence <220> <223> Mel anocortin
recept6 | g3 = Penicidguings (B899 1> M SC FEATURE <222> (1)..(1) <223> Xaa
= Ne fied with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8) <223>

Cycli C<2ﬁizoﬁOD_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> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> {1)..(1}

<223> Xaa = Leu, beta-cyclohexylAla {(Cha), Ile, Phe, Val or
beta- (2-naphthyvl)Ala (2-Nal), all modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (TY.. (1)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 33
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 34

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocertin receptor ligand

2%




<221> M SC FEATURE <222> (6)..(6) <223> Xaa = D-Trp <220> <221>

M SC FEATURE <222> (7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220>

<221> MOD RES <222> (8)..(8) <223> AM DATION <400> 37 Xaa Cys Hi s Phe

Arg Xaa Xaa Cys 1 5 <210> 38 <211> 8 <212> PRT <213> Artificial Sequence

<220> <223> Mel anocortin receptor ligand <220> <221> M SC_FEATURE <222>
) . (¥3202223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAIN <222>

(8 2322§§§ Tqﬁg <220> <221> M SC FEATURE <222> (4)._ (4) <223> Xaa
= Dbef ht‘ )Al g (D-2-Nal) <220> <221> M SC_FEATURE <222>
(7). . ( <22 Xaa _°/£| gh beta-Ala <220> <221> MOD RES

<220>

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

<220>

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

220>

<221> MISC_FEATURE

<222> (7)..(T)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

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

<400> 34
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 35

<21l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (L}..{L1}

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

<220>

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

<220>

<221> MISC FEATURE

<222> (3)..(3)

<223> Xaa = beta-(3-pyridiyl)Ala (3-Pal}

<220>

<221> MISC_FEATURE
<222> (4)..{4)
<223> ¥aa = D~Phe

<220>
<221> MISC_FEATURE
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<222> (8)..(8) 11 <223> AM DATION <400> 38 Xaa Asp Hi s Xaa Arg Trp Xaa Lys
15 <210> 39 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Mel anocortin receptor |igand <220> <221> M SC FEATURE <222> (1)..(l)
<223> Xaa = Nle nodified with acyl (Ac) <220> <221> DOVAI N <222> (2)..(8)
F <223> Cyclic <220> <221> M SC FEATURE <222> (9)._ (4) <223> Xaa =
D- bet a* g%bna At ryf |7 Al a gDz Nal ) <220> <221> M SC FEATURE <222> (7).
(7) <223%3Xad>%: 4 a?ﬁ”ﬁ’ﬁ BEYAiCC a‘é’&i d°¥&ba) or 6-ani nohexanoic acid (Ahx)
<220> $221> MOD_RES <222> (8) .(8) <223> AMDATION <400> 39 Xaa Cys Hi's
Xaa Arg,J{b s gg¥s 1 5 <210> 40 <211> 8 <212> PRT

<222> (8)..(8)

<223> AMIDATION

<400> 35

Xaa Cys Xaa Xaa Arg Trp Xaa Cys
1 5

<210> 36

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..{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-Ala

<220>

<221> MISC FEATURE
<222> (5)..(5)
<223> ¥aa = 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> Melanoccortin receptor ligand

<220>

YA




<213> Artificial Sequence <220> <223> Melanocortin receptor |ligand <220>
<221> M SC FEATURE <222> (1)..(l) <223> Xaa = hono-Phe (hPhe) or
bet a- cycl ohexyl Ala (Cha), both nodified wth 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)Al a (D-2-Nal) <220> <221> M SC_FEATURE
<222> g?%B ( isQéﬁé‘Hﬁha = 4-ami nobutyric acid (Gaba) <220> <221> MOD RES
<222> Tl <400> 40 Xaa Asp H's Xaa Arg Trp Xaa Lys
15 < ? = 4% <21% "élvl?f%l Og“racﬁ 3 “Artificial Sequence <220> <223>
Mel anogegdd n receptor ligand <220> <221> M SC FEATURE <222> (1)..(l)
<223> Xpzu>= bbenpwodi fied with acyl (Ac) <220>

<222> (2)..(8)

<223> Cyclic

<220>

<221> MISC_FEATURE
<222> (6}..(6)
<223> ¥Xaa = b-Trp

<220>

<221> MISC_FEATURE

<222> (N ..(7

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 37
Xaa Cys His Phe Arg Xaa Xaa Cys
1 5

<210> 38

<211> 8

<212> PRT

<213> Artificial 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)..(8)
<223> Cyclic

<220>

<221> MISC_FEATURE

<222>  {4)..{4)

<223> Xaa = D-beta-{Z2-naphthyl)ala (D-2-Nal)

<220>

<221> MISC FEATURE

«€222> (M ..{(7)

<223> Xaa = Ala or beta-Ala

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

Py




<221> DOVAI N <222> (2)..(8) <223> Cyclic <220> <221> M SC FEATURE <222>
(4)..(4) <223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7)..(7) <223>
Xaa = beta-Ala or 5-am nopentanoic acid (Apn) <220> <221> MOD RES <222>
(8)..(8) <223> Cterminus is the free acid <400> 41 Xaa Asp H s Xaa Arg
Trp Xaa Lys 1 5 21 <210> 42 <211> 8 <212> PRT <213> Artificial Sequence
<220> €2233> NEIPAREE®brtin receptor ligand <220> <221> M SC FEATURE <222>
(1)..(é§0$32 Xaa = Ne nodified with acyl (Ac) <220> <221> DOVAIN <222>
(2)..( <R223> | i <220> <221> M SC FEATURE <222> (4)._(4) <223> Xaa
- D th a §§§0>s Qg 1;1:8 TrpZ%Qa Ly% )

<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)aAla (D-2-Nal)

<220>

<221> MISC_FEATURE

222> (T)..{1)

<223> Xaa = 4d-aminobutyric acid (Gaba) or 6-aminchexanoic acid {(Ahx)

<220>
<221> MOD_RES
<222> (8)..(8)
<223> AMIDATION

<400> 39
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 40

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1) '

<223> Xaa = homo-Phe {hPhe} or beta-cyclohexylAla (Cha), both modified
with acyl (Ac)

<220>
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<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>
Cterminus 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>

Mel anocortin receptor ligand <220> <221> M SC FEATURE <222> (1)..(1)
<223> S&>= PMERE  <220> <221> DOMAIN <222> (2)..(9) <223> Cyclic <220>
<221> %gz C E§2EU&@ 30 <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC
FEATURE “-22225(7)..(7) <223> Xaa = Ala, beta-Ala or 4-amnobutyric acid
(Gaba) .,57R20> <221> M SC FEATURE <222> (8)._(8) <223> Xaa = D-Cys <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 = 4d-aminocbutyric acid (Gaba)

<220>

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

<400> 490
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 41

<211> 8

<2i2> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

222> {(1).. (1)

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

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (7}..(7)

<223> Xaa = beta-Ala or 5-aminopentancic acid (Apn)

<220>

<221> MOD_RES

<222> {8).. (8B}

<223> C=terminus is the free acid

<400> 41
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

2%




<221> MOD_RES <222> (9)..(9) <223> Ctermnus 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 j <220> | <223> Melanocortin receptor |igand <220>
<221> M SC FEATURE <222> (1)._(1) <223> Xaa = beta-cycl ohexyl Ala (Cha),
Nl e, cyclohexyl@y (Chg), D-beta- j cyclohexylAla (D Cha),

hono- cycl ohexyl Ala (hCha), D-cycl ohexyl @ y(D Chg) or hono-Phe (hPhe), al
nmodi fied it 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_FEARJREpR<222> (7)..(7) <223> Xaa = 4-am nobutyric acid (Gaba) <220>

<221> MI3>REH-+i$22231 68YuerdcB) <223> C-terminus is the free acid '.. 3%
<400> 44 Xaa Asp His Xaa Arg Trp Xaa Lys
<220>

<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (L)..(1)

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

<220>

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

<220>

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

<220>

<221> MISC FEATURE

222> (7)..(T)

<223> Xaa = 6-aminohexanoic acid (Ahx) or 5-aminopentanoic acid (Apn)

<220>

<221> MOD RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 42

Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 43

<211l> 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)..(9)
<223> Cyclic

<220>
<221> MISC_FEATURE
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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 = Nle 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 = D Trp <220> <221>

M SC FEAJURE(4k222b (7)..(7) <223> Xaa = 4-am nobutyric acid (Gba),

6- am nohEkand?t “alr'q Ahx), beta-Ala or D-Ala <220> <221> MOD RES <222>
(8) .(g% <223> C-terminus is the free acid <400> 45 Xaa Cys H s Xaa Arg

Xaa Xag s s reARkd> 46 <211> 8 <212> PRT

<222> (M) ..(7}
<223> Xaa = Ala, beta-Ala or 4-amincbutyric acid (Gaba)

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> ¥Xaa = D-Cys

<220>

<221> MOD_RES

<222> (9)..{9)

<223> C-terminus is the free acid

<400> 43

¥Xaa Cys His Xaa Arg Trp Xaa Xaa Thr
1 5

<210> 44

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

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

<223> Xaa = beta-cyclchexylAla (Cha), Nle, cyclohexylGly (Chg), D-beta-
cyclohexylAla (D-Cha), homo-cyclohexylAla (hCha),
D-cyclohexylGly (D-Chg) or homo-Phe (hPhe)}, all modified with
acyl{Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (T)..{7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MOD_RES

<222> (8)..(8)

<223> C-terminus is the free acid
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<213> Artificial Sequence <220> <223> Melanocortin receptor ligand <220>
<221> M SC FEATURE <222> (1)..(1) 32 <223> Xaa = Ne nodified wth 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 <223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal) <220> <221>

M <223> Xaa = Trp, beta-(2-naphthyl)A a (2-Nal),
beta ( ﬁ’t%’yﬁ %ﬁf%“% T=RE® 8Y° 3- benzot hi enyl al ani ne (Bal) <220> <221>
.MOD RE <222> (8) 8) <223> C-termnus is the free acid <400> 46 Xaa Cys
Xaa His Xaa Arg Xaa Cys 1 5 <210> 47 <211> 8 <212> PRT <213> Artificial
Sequeneg10<229> <223> Mel anocortin receptor |igand

<211> 8

<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)..(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> (My.. (D

<223> Xaa = 4-aminocbutyric acid (Gaba), 6-aminohexanoic acid (ahx),
beta-Ala or D-Ala

<220>

<221> MOD_RES

<222> {8)..(8)

<223> C-terminus is the free acid

<400> 45
Xaa Cys His Xaa Arg Xaa Xaa Cys
1 5

<210> 46

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC FEATURE
<222> {1}.. (1)




<220> <221> M SC_FEATURE <222> (1)..(l) <223> Xaa = N e nodified wth acyl
(Ac) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic j <220> <221> M SC
FEATURE <222> (2). (2) <223> Xaa = penicillamne (Pen) <220> <221>
M SC FEATURE <222> (3)..(3) <223> Xaa = D-Ala 33 <220> <221> M SC
FEATURE <222> (5). (5) <223> Xaa = D-Phe <220> <221> MODRES <222>
(8).. (8323222822 C V&g micdiiSigs WiHe aPrkel?8Ei d  <400> 47 Xaa Xaa Xaa H s Xaa
Arg Tr s 15 <210> 48 <211> 8 <212> PRT <213> Artificial Sequence
<220> > roortin receptor ligand <220> <221> M SC FEATURE <222>
(1)..( zzgzzég%iqg): Nl e nodified wth acyl (Ac)

<223> Cyclic

<220>

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

<220>

<221> MISC FEATURE

<222> (5}..(5)

<223> Xaa = D-beta- (2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> ¥aa = Trp, beta-{Z-naphthyl)Ala (2-Nal), beta-(l-naphthyl)aAla
(1-Mal) 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 Seguence

<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> (2}..(2)

<223> Xaa = penicillamine ({Pen)

<220>

<221> MISC FEATURE
<222> {3)..(3)
<223> Xaa = D-Al=a
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<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> M SC FEATURE <222>
(8)..(8) <223> Xaa = penicillam ne (Pen) <220> <221> MOD RES <222>
(8)..(8) <223> Ctermnus is the free acid 3 ~ <400> 48 Xaa Cys H s Xaa Arg
Trp Xaézz)@&a 1 5 <210> 49 <211> 8 <212> PRT <213> Artificial Sequence
<220> < r‘rg OFFin receptor ligand <220> <221> MOD RES <222>

(1) _.( Jed with acyl (Ac) <220> <221> DOVAIN <222> (2)..(8)
<223>

T 220>

<221> MOD RES

<222> (8)..(8)

<223> C-terminus is the free acid

<400> 47
Xaz Xaa Xaa His Xaa Arg Trp Cys
1 5

<210> 48

<21i> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>
<221> MISC_FEATURE
<222>  (1)..{1)
© 223> ¥Xaa = Nle modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (7Yy..(T)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

<221> MISC FEATURE

<222> (8)..(8)

<223> Xaa = penicilliamine (Pen)

<220>

<221> MOD_RES

222> (8).. (8}

<223> (C-terminus is the free acid

=Y




<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> MODRES <222> (8)..(8) <223> AMDATION <400> 49 Arg Cys Xaa
Hs Xaa Arg Trp Cys 1 5 <210> 50 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Mel anocortin receptor |igand <220> <221> M SC
FEATURE40G22228 (%{). (1) <223> Xaa = Arg or D-Arg, both nodified with acyl
(Ac) 233(vsciim Xapagq Kep £290%39 2) . (8) <223> Cyclic 3s’ <220> <221>

M SC FEATURE <222> 13).. (3) <223> Xaa = D-Ala <220> <221> M SC _FEATURE
<222> (5)..(5) <223> Xaa = D Phe

<210> 49

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> (1)..(1}

<223> modified with acyl (Ac}

<220>

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

<220>

<221> MISC_FEATURE
<222> {(3)..(3)
<223>» ZXaa = D-Bla

<220>

<221> MISC FEATURE

<222> (5)..(B)

<223> Xaa = D-beta-(2-naphthyl}Ala {(D-2-Nal)

<220>

<221> MOD RES
<222> (8)..(8)
<223> BMIDATION

<400> 49
Arg Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 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




<220> <221> MODRES <222> (8)..(8) <223> AMDATION <400> 50 Xaa Cys Xaa
Hs 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) <223> Cyclic <220> <221>
M SC FEATURE <222> (3). (3) <223> Xaa = DDAla <220> <221> M SC FEATURE

<222> 0> (5 < > Xaa = D-Phe <220> <221> M SC FEATURE <222> (8). (8)
<223> i:b@ Ly &Hi ne (Pen) <220> <221> MODRES <222> (8)..(8) <223>
AM DATE >36Xaa = 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 Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)y..(1)

<223> ¥aa = D-Arg or Arg, both modified with acyl (Ac)

<220>

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

<220>

<221> MISC_FEATURE
<222> {(3}..(3)
<223> Xaa = b-Ala

<220>

<221> MISC_FEATURE
<222> (5}..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8})..(8)

<223> Xaa = penicillamine (Pen)

<220>

<221> MOD _RES
<222> (8)..(8)
<223> AMIDATION
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<400> 51 Xaa Cys Xaa His Xaa Arg Trp Xaa 1 5 <210> 52 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Ml 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> M SC FEATURE <222> (4)..(4) <223> Xaa = D-Phe <220> <221> M SC
FEATURE?0Q2225% (7) <223> Xaa = 4-anminobutyric acid (Gaba) <220> <221>
M SC F@'WE Xaé‘zfii‘%ag) Arg §FPZPM> Xaa = penicillanine (Pen) <220> <221>
MODRES™ <222> (8) <223> AM DATI ON <400> 52 Xaa Cys His Xaa Arg Trp
Xaa Xaa 1 5 <210> 53 <211> 8

<210> 52
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

222> (1)..{L)

<223> Xaa = D-Arg or Arg, both modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC FEATURE

<222> (T)..(7)

<223> Xaa = 4-amincbutyric acid (Gaba)

<220>

<221> MISC FEATURE

<222> (8)..(8)

<223> Xaa = penicillamine (Pen)

<220>
<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 52

Xaa Cys His Xaa Arg Trp Xaa Xaa
1 5

<210> 53

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_ FEATURE

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

<223> Xaa = D-Arg or Arg, both modified with acyl (Ac)
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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 = D-Arg or Arg,
both nodified with acyl (Ac) 37 <220> <221> DOVAIN <222> (2)..(8) <223>
Cyclic <220> <221> M SC FEATURE <222> (4). (4) <223> Xaa = D-Phe <220>
<221> MOD RES <222> (8)..(8) <223> AM DATI ON <400> 53 Xaa Asp H s Xaa
Tr ﬁZ%Pa L <210> 54 <211> 9 <212> PRT <213> Artificial
é&KQ2?3> Mel anocortin receptor ligand <220> <221> M SC

Sequené
FEATUR (1) <223> Xaa = Nle nodified with acyl (Ac) <220>
<221> g (2)..(9) <223> Cyclic

<220>

<221> MISC_FEATURE

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

<220>

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

<400> 53

Xaa Asp His Xaa Arg Trp Ala Lys
1 5

<210> 54

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

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

<220>

<221> DOMAIN
<222> {2)..(9)
<223> Cyclic

<220>

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

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> ¥aa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = Gly, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba) or
S-aminopentanoic acid {Apn)

<220>

<221> MOD_RES
<222>  (9)..(9)
<223> AMIDATION
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<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 = Ay, DA a, beta-Ala, 4-am nobutyric acid (Gaba)
or 5-am nopentanoic acid (Apn) <220> <221> MOD RES <222> (9)..(9) <223>
AM DATI ON 38 <400> 54 Xaa Cys Xaa H's Xaa Arg Trp Xaa Cys 1 5 <210> 55
<211> 80022195 PRT <213> Artificial Sequence <220> <223> Mel anocortin
recept¥ Fryaid HE?;@B'%§QTSPRff¥é§? <222> (1)..(1) <223> nodified with
acyl (%c) <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221>

‘M SC_FEATURE <222> (4). (4)

<210> 55

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> {1ly..{(1)

<223> modified with acyl {Ac)

<220>

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa = Trp or beta-(2-naphthyl)alanine (2-Nal)

<220>

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

<400> 55
Cys Glu His Xaa Arg Xaa Ala Cys
1 5

<210> 56

<211> B

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MOD_RES

<222> (1)..(1)

<223> modified with acyl {Ac}

<220>

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

3




<223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (6). (6) <223> Xaa = Trp
or beta-(2-naphthyl)alanine (2-Nal) <220> <221> MOD RES <222> (8) .(8)
<223> AM DATION <400> 55 Cys Qu His Xaa Arg Xaa Ala Cys 1 5 <210> 56
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Mel anocortin
receptor ligand <220> <221> MOD_RES <222> (1)..(1) <223> nodified with
acyl (Ac <220> <221> DOVAIN <222> (2)..(8) <223> Cyclic <220> <221>

222 ’E;}&R .(2) <223> Xaa = D-Ala <220> <221> M SC_FEATURE
<222> %Q ( aa = D-Phe <220> <221> M SC FEATURE <222> (6). (6)
<223> £ gfga.(z napht hyl ) Al a (2-Nal)

<220>

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

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa = Trp or beta-(2-naphthyl)Ala (2-Nal)

<220>

<221> MOD RES
<222> (8)..(8)
<223> AMIDATION

<400> 56
Cys Xaa His Xaa Arg Xaa Ala Cys
1 5

<210> 57

<211> 9

<212> PRT

<213> Artificial Segquence

<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> Cyeclic

<220>

<221> MISC FEATURE
<222> (3}..(3)
<223> Xas = D-Ala

<220>

<221> MISC FEATURE
<222> (5}..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = Ala, beta-Ala or 4d-amincbutyric acid (Gaba)

<220>




<220> <221> MODRES <222> (8)..(8) <223> AMDATION <400> 56 Cys Xaa H's
Xaa Arg Xaa Ala Cys 1 5 <210> 57 <211> 9 <212> PRT <213> Artifici al
Sequence <220> <223> Mel anocortin receptor ligand <220> <221>

M SC_FEATURE <222> (1) (1) <223> Xaa = Nle nodified with acyl (Ac) <220>
<221> DOVAI N <222> (2)..(9) <223> Cyclic <220> <221> M SC FEATURE <222>
(3). (%321><22F>RR8a = D-Ala <220> <221> M SC FEATURE <222> (5). (5)

<223> Xéat>= [RPhd®) <220> <221> M SC FEATURE <222> (8)..(8) <223> Xaa =

Al a, b&tEA ATHTEM i nobutyric acid (Gaba) ‘.. <220> 40 <221> MOD RES
<222> (D)5 (9)  <223> AM DATI ON

Xaa Cys Xaa His Xaa Arg Trp Xaa Cys
1 5

<210> 58

<211> 9

<212> PRT

<213> Artificial Sequence

<220> .
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..({1}

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

<220>

<221> DCOMAIN
<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> (7Y..(7}

<223> Xaa = 3-benzothienylAla (Bal)

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 58
Xaa Asp Xaa His Xaa Arg Xaa Ala Lys
1 5

<210> 59

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Melanocortin receptor ligand

W




<400> 57 Xaa Cys Xaa His Xaa Arg Trp Xaa Cys 1 5 <210> 58 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> Ml anocortin receptor |igand
<220> <221> M SC FEATURE <222> (1). (1) <223> Xaa = N e nodified with acyl
(Ac) <220> <221> DOVAIN <222> (2)..(9) <223> Cyclic <220> <221> M SC
FEATURE <222> (3)..(3) <223> Xaa = DAla <220> <221> M SC_FEATURE <222>
20><223> Xaa = D-Phe <220> <221> M SC FEATURE <222> (7). _(7) <223>
Xaa = ig@nz&?ﬁ@ T®: (Bal) <220> <221> MOD RES <222> (9)..(9) <223>

ég/ll ?’:‘TI horr%a c@gpoh)é?{glﬂas (]?)(%%ha q’no)éa%léaé 1%)( cy:}L %Acﬁ210> 59

<220>

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

<220>

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

<220>

<221> MISC FEATURE

222> (7)..{7)

<223> Xaa = 4-aminobutyric acid (Gaba}

<220>

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

<400> 59
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> &0

<211> 8

<212> PRT

<213> Artificial Sedquence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC FEATURE

<222> (1)..(1)

<223> Xaa = beta-cyclohexylAla (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> (T7)..{T)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>
<221> MOD_RES

W2




<212> PRT <213> Artificial Sequence <220> <223> Ml anocortin receptor

| i gand #1 <220> <221> M SC FEATURE <222> (1). (1) <223> Xaa =

D hono- cycl ohexyl Ala (D-hCha) 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- am ndOPARYr i -adBl (Gaba) <220> <221> MOD RES <222> (8) . (8) <223>
AM DATFEN” <HOF2T59 Xaa Asp His Xaa Arg Trp Xaa Lys 1 5 <210> 60 <211> 8
<212> PRI.<213> Artificial Sequence <220> <223> Mel anocortin receptor

| i gandy, <2205 2213 MSBFRAIURE <222> (1)..(1) <223> Xaa =
bet a- cycl ohexyl Al'a (£ha) nodifi'ed with n-butyryl

<210> 61

<211> 8

<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).. (8B}
<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 ¥aa Arg Trp Cys
1 5

k3




<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 = 4-am nobutyric acid (Gaba) <220> <221> MOD_RES ~F 2 <222>
(8)..(8) <223> AM DATION <400> 60 Xaa Asp H s Xaa Arg Trp Xagzléys 15
<210> 61 pgdie Bimsdll> PRT <213> Artificial Sequence <220> <223>
Mel anocortin rSecept o?szl I gand <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 Qdu
1. A melanocortin-4 selective receptor agonist compound according to
the formula:
5  Ac-Arg-o(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:50) or a

pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a therapeutically effective

amount of a melanocortin-4 selective receptor agonist compound according to the

10 formula Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NHz (SEQ ID NO:50), or a
‘pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier

or difuent.

3. A pharmaceutical composition according to claim 2 useful for treating
15 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.

4. A pharmaceutical composition according to claim 2 useful for treating
20  a disease or medical condition with an autoimmune component wherein said disease
or condition is selected from the group consisting of rheumatoid arthritis, gouty

arthritis and multiple sclerosis.

5. A pharmaceutical composition according to claim 2 useful for treating
25  a metabolic disease or medical condition accompanied by weight gain wherein said
disease or condition is selected from the group consisting of obesity, feeding

disorders and Prader-Willi Syndrome.

6. A pharmaceutical composition according to claim 5, wherein obesity

30  or afeeding disorder is treated.
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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 X13 What is claimed is: 1. A nelanocortin-4 selective receptor
agoni st conpound according to the fornmula: 5

Ac- Arg-c(Cys Al a- H 9‘?} 0

phar maceut i caP[ y accethBJ@g&ét?ég P %ﬁ%ﬁfﬁlﬁgar nnc%%{[ ?c)élfgéé%arrfﬁlém tion

conpri si nigcpeating E«&ﬁem'tak@,adﬂaéeﬁﬂ fcecde@éesmgnse weight DriBéanas Aebrelsifly

sel ectlve recept oni st conpound according to the 10 formula

Ac- Ar g- c(foyd esrelaslngbodygreigmf Cys)-NI 2 (SEQ ID NO 50), or a

phar maceut i cal Iy acceptable salt thereof, and a pharmaceutically acceptable

carrier or diluent. 3. A pharmaceutical conposition according to cl ai gln 2 I

usefuk for tregatin 0 a se_.or nedica

condi tsl on \/\herel n g%?é |sg§§ééigmﬂf)%sgﬁn((§f %‘écSrd]ﬂéloﬁ'{f ?u)éefgir%rrn eﬁ%n roup

consi st i ngnedplgtieeddbast Ndrl 2i¥HRA1 QbnditibA | WRCFERL o4idl BRUBE i sQRBEon g ai N

i nflammati on, sepsis and septic shock. 4. A pharnmaceutical conposition

accor di ngelegted Ifeanmti®e growpronsisting efeskin ngncep Bnd caticee earhexin, orewkiefid|focondi ti on
n sai,d disease or _condition is selected

th t t
¥V|r f) {n ? Fe%ﬁﬁ%&%&&gﬁ %&gg‘fﬂﬁvgﬂ%ﬁ ﬁloqola Wh%rﬁ? sa%j%iigﬁ;arsz aF @qntdi(l)tmgis a:anmdz
mu | e |
Usef Ul § & SPEGE sPom e B8 [ ERESY G endRRRARE, B BERINE, i

acconmpanidgsfuby o ielttiledBisfunehes 8hd) dS@ksked 400858 Qx'iseqﬁ Rh A1k Ry 'u§ef§113| ect ed
fromthe group consisting of obesity, feeding d| sorders and Prader-WI1i

Sy ndr orre forGirestingiva divease uiri medical gpdsiohiresulticg frotdi hgativeent loaiimsudi, towdier ei n
obesity 30 or a feedl ng disorder is treated. -74 7. A pharnmaceuti cal
conposi t PRI dhereiy s Pg egpqrPDCeiitien isrsglected 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
15 consisting of chemotherapy, radiation therapy, temporary or permanent
immobilization and dialysis, or useful for treating a cardiovascular disease or
medical condition wherein said disease or condition is selected from the group
consisting of hemorrhagic shock, cardiogenic shock, hypovolemic shock,
cardiovascular disorders and cardiac cachexia, or useful for treating a pulmonary
20  disease or medical condition wherein said disease or condition is selected from the
group consisting of acute respiratory distress syndrome, pulmonary fibrosis, chronic
obstructive pulmonary disease and asthma, or useful for treating a disease or
medical condition wherein said disease or condition is selected from the group
consisting of enhanced immune tolerance and allergies, or useful for treating a
25 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
neurcnal disease or medical condition wherein said disease or condition is selected
from the group consisting of anxiety, depression, memory dysfunction and
30  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
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decreasing food intake, or useful for decreasing body weight, or useful for
decreasing food intake and decreasing body weight. 5 8. A pharnmaceuti cal
conposition according to claim2 useful for treating a neoplastic disease
or nmedical condition wherein said disease or condition is selected from

t he group&ansist | Skdr nt RGN : o RAC \éﬁﬁfﬁa] for
treati nglglgl rep%lg'dgg??é\%gmordrsexual négpggﬁéggﬁél tiiéloﬁﬁ ere?%vgﬁ%cﬁ sease or
condi t i omprolastirs ekesétish, f IRSH t beragionyp ircenserddd niptdll @odeet garagiton, ut eri ne
bl eedi ng, sexual 10 dysfunction, erectile dysfunction and decreased sexual
r esponse SPermatpgangsis, dhyisat uteleapyr aldasteronyy wnghesisagadorreleasti chddicondi ti on
resulting fromtre nt or insult to an rgani sm wherei n _sai d di sease or
Condi ¢ 1 ofeReRRbirE . Plogr prsSiseTeerb oS Sl HRge. Prat g (PR itosh
rejecgio bss hamia r Si [ i I rd
i nj urg, g%l%ldo\%il ght ’I%ggmdg%?{%&ép@nﬂgﬁ(%ﬂgﬁg %?%cegﬂgielgg‘é egt 28 érgmmfcﬁe gr oup
15 consi $ehaxdof paihe peicepti@nyneurdfiidédtion bheér Agye ERWRRS IrYyusdfuPgoranent

i mmobi li zati on and dialysis, or useful for treating a cardi ovascul ar

di sease @rodulatingdaneangiabalisan bamiosinatiemant Bereedayelopmenbndi tion is sel ected
fromthe group consisting of henorrhagi c shock, cardi ogenic shock,

hypovol em ¢ shock, cardiovascul ar di sorders and cardi ac cachexi a, or

useful for {reatiny apHaRARcY 2B Caprdlfy! £3LIEANT! Lidlh WHET &1 1
sai d di sease or condition 1s select romthe roup consisting of acute
respil0 at @ihibidingt dleskol Sooneiupton, PE0rNMRsdatg! hIR6IRST ConsGipEBHC forORsitHCt | Ve
pul monary di sease and asthma, or useful for treating a disease or ~nedical
condi t i oplophelisat, or feii trpading elcobolmbuemndi tion is sel ected fromthe group
consi sting of enhanced i mune tol erance and al |l ergies, or useful for
treating a 25 dermatol ogi cal disease or nedical condition wherein said

di sease or corgiti i t 0 kSt riasis,
ski n pi gnent a’?lg'on ggﬁllgstei ﬁ%ﬁ%ﬁge&%ﬁg}kﬂﬁa& d oPﬁng{]?%fla, in%?anﬁéoe u% for
treati ngraeprhavletdl agdhist esthpaind8éceftifig 3y HerRula ACWrBRAlysdb-2gase or
medi cal condition wherein said disease or condition is selected fromthe
gr oupd cohli$-BtPhregArg-TemiyatNH: (i B3 NQH)), oearpharmahyetitivally iacreptabde SOt
neuropatﬂjlc aj n, or useful fgr treating a renal_ disease or nedical
conditio ‘?’i\ﬁ@r the manyfagiuze gba msdicapiat urefnl todnkibitealqobal sonspmptangr oup

consi st o ] n - 5 nateiuresis, or useful for. nodul ating
ovari an V\R/glreg%f é g%?a%le% a gg(\)/lgl goptﬁg%tta}l%ﬁg% dcti tﬁ tgegé P%?ﬁo na,bu?—%@?ecr etion,
i nt raut egibject irthedld FisQW Beath@ht Uri tion, spermat ogenesis, thyroxin rel ease,
al dost eroné synthesis and rel ease, body tenperature, blood pressure, heart
rate, vascular tone, brain blood flow, blood 5 glucose |evels, sebum
secretion, pheronone secretion, notivation, |earning and_ behavior, pain
per c&bt i on, n&lr opfomelanperrtinriyselestive reepigrgopist gempannd gecordisguiat i ng
bone net S ope f i,on aon vel.o t . maceut i cal
conposi t%%%o%'gﬂgrﬁpl“%rgg'f@'yg%s éﬁ%’%{?@'&%ﬁ E’fgogfrp PTG ety B, B
pharmaceutically acceptable salt thereof, for eliciting an agonist effect from a

melanocortin receptor in a subject in need thereof.

25 12, A compound according to claim 11 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.

30 13. A compound according to claim 11 for treating a disease or medical

condition with an autoimmune component, wherein said disease or condition is

-76-




10 i nhibiting al cohol consunption, for reducing al cohol consunption, for
treating alcoholism or for treating alcohol abuse. 10. The use of a
therapeutically effective anmount of a melanocortin-4 receptor selective
agoni st conpound according to the formula Ac- Arg c(Cys-D-Ala- 15

H s- D Pheefe@d ThemOUR) shupl 2RidiRg Nt Pum:fh &#& geptabl e
sal t thergof for the ﬁgh@facturegg§¥a ned9 anent uyﬁg to |ﬁﬁ'%ﬁt al coho
consunptuamnpknmhh&ﬂuce al cohol consunption, to treat alcoholism, or to

treat al cohol abuse, in a subject in need of such treatnment. 20 11. A
mel anocortin-4 selective receptor agoni st conpound according to the

D aent | earits! S8 eombnind adprinag: Aafn 1] B tiking e meiaalicdistoe of )ef foct
from g rmtaa@%at&m& L&OERAfed By %e%tipgﬁﬁt whireBE&S fa htt%sseoc{{ coﬁtim%a is A

conmpound according to clarm1l for t1hg an acute or ¢

i nf | ammatseleyted i fecAa3he g& We dorwsidting OSrdblbes iRy, fewttiegahgbr&atsobﬂi Pme-wml
condition is selected fromthe group consisting of general inflamuation,

i nf | ammatSyhgromesael  di sease, brain inflamation, sepsis and septic shock.
30 13. A compound according to claim11l for treating a di sease or nedi cal
condition with an autoi nmune conponent, wherein said disease or condition

i -76 I df f i
i's sel ectyg: tapgiotéit,gc i WPorBRS S Ll B RGN, 3 {"fé gouty

arthritis and nul ti erosi s conmpound "accor nill for
t r eattp ng dasorddrabebited.di sease or 5 nedical condition acconpanied by wei ght

gain, wherein said disease or conditionis selected fromthe group

consi sting of obesity, feeding di sorders and Prader-WIl1li Syndrone. 15. A

conmpound accorging to claiqg erein,obesita or a feeding 10 disorder
is treated. 16 RCBTUNS &P Fléméllaif?t'i ecressinsdeed daskagrifeiod

docr oabi B¢ f%%ﬁﬁi%ﬁ?@*‘%gp%%%’ﬁ foosRrdEand BRRERHS lrd PRl 5° 7

treating a neopl astic di sease or dical condi tion, mherein said di sease or
condition is selected fromthe group consisting of skin cancer and cancer
cach#&ia, or flér t Pecipgurel aceprddngitct dlaien Bir fos eveatdhg a meojlastic disask 1 on,

wherein saiq§?|se se or condition is selected fromthe group consisting of

endorret r sl PP‘i‘reWB‘F@‘e‘disn‘& @%@?Gzﬂr epeitinncisi eplectest Bom the group
s PSR e AR Al e 45,
Or gani SMncaftar @brdifish, dwh@iemeeae @tseeee " don@iftidnS isSS&EdE thohl B r QUP
consi sting of organ transplant rejection, ischema and reperf ninjury,
woundi ngcensibtingi rdl eadoshetriysisy yutenime bleeding, sexual dysfunction, erectile
20  dysfunction and decreased sexual response in females, or for treating a disease or
medical condition resulting from treatment or insult to an organism, wherein said
disease or condition is selected from the group consisting of organ transplant
rejection, ischemia and reperfusion injury, wounding and spinal cord injury, and
weight loss due to a medical procedure selected from the group consisting of
25  chemotherapy, radiation therapy, temporary or permanent immobilization and
dialysis, or for treating a cardiovascular diseas_e or medical condition, wherein said
disease or condition is selected from the group consisting of hemorrhagic shock,
cardiogenic shock, hypovolemic shock, cardiovascular disorders and cardiac
cachexia, or for treating a pulmonary disease or medical condition, wherein said

30 disease or condition is selected from the group consisting of acute respiratory

distress syndrome, pulmonary fibrosis, chronic obstructive pulmonary disease and
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wei ght | oss due to a nmedi cal procedure selected fromthe group consisting
of 25 chenot herapy, radiation therapy, tenporary or pernanent

i mmobi lization and dialysis, or for treating a cardi ovascul ar di sease or
medi cal condition, wherein said disease or condition is selected fromthe

group conginytd g RE @&gﬂgw HebseS Bp‘ﬁlfedi(g‘f %ﬂaﬂﬁﬁ”%&é}ﬂc&é@ AyRQyoLem C

shock, cardiovascul ar di8orders and cardiac cachexia, or for treating a

pul monar yordisieA 3 seléctée lofatheGaodp lcbMistinghs @ihansall #hdlndtd@ane Mid

condition is selected fromthe group consisting of acute respiratory

di st r ess allyngigsonmior frepting a dermatolagidal disedse oningedidsd condition, eviperkimmaid y

di sease and -77 asthpm, .or for thpat%@% a di sease .or nedical_cggdition,
o I 15¢

wher ei n $H€E5%0i%% SEEIHN i SREFERO FETR CONPISHS Y GRIHAsisc M8 sting of
enhanged (= I . g [ | ogi cal
i sonde SrEMEGIGP UERBRGE, £0O and keRifinayith, bEfor fER O pEARLAPLE

sel ect ed céritedD fdi@oH S¥HIerfiORS h&iroRgl Bfsedds0br afddScal TShdition PRk ahidon

depl etion, acne and keloid formation, or for treating a behavioral or
central wdiseaseuer sqyrutiion dy selentedb fram thesgrvp omsistng o lanzishdi depoessionher ei n
said disease gé}gﬁpditio is selected fromthe group, consisting, of

anxi et y, RfERMEAyEIctio PYHIEHE S8 o EeHBEroisaek{isease prmegicak o

treating . I i - ik i.0n, i i d_di.sease or
condi t1 oo AE, wit:26ABR HeefB S CBaiGO R AR I HELBAHAIIERS 20
natriQr esérfal @ichéas b Uladiidineis 0\l kN nRiuldting IUvaﬁ&BtﬁEighgeEﬁJc&RHFnt,
prolactin secretion, FSH secretion, intrauterine fetal growh,

part urit developpentrapodadtiosi seretiby,r Both seetatinpe, irdtadosiner desl sgmmitbsi s and
rel ease, body tenperature, bl ood preisure, heart rate, vascul ar tone,
brain bl BBHUFFERY, SHSIBEPEeRAsifc JRwoKay Eiease.salgpsieione raniisals Prerelmmshe

nour opr oPRaP R byl bIcEBite, W HoteDBARMP kanebBlally BROTTRI Bliod - bone
formati opLaosk RARR, deMehORIREbN, pRerothdrRMRRHNINAGEAVALBS, l@rnthgidRdll for

i nhi biting al cohol consunption, reducing al cohol consunption, "treating

al coh®l| i bahavior, tpame pemgptid; ofeatopracidiused rikdve ghwvihs er dbr anddudatageut i cal |y
effective anount of a nelanocortin-4 receptor selective agoni st conpound
accor di n§opemetabokign hong formatiog.apd bpre developments. D Phe- Ar g- Tr p- Cys) - NHs
(SEQ I D NO 50), or a pharmaceutically acceptable salt 25 thereof, for the
manuf acture of a medi canent useful to treat a disease or condition

sel ected fromghe gr ObfinpARRY sidchEting eenehsh 101 [BIMREIQAN: | BidbRAMRL OTY
bowel disease, brain inflammtion, Sepsis, septic shock, r%eunatoid
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uterine 19.  The use of a therapeutically effective amount of a melanocortin-4

receptor selective agonist compound according to the formula Ac-Arg-c(Cys-D-Ala-
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:50), or a pharmaceutically acceptable salt
25  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
30  or medical condition accompanied by weight loss, anorexia, bulimia, AIDS wasting,

cachexia, cancer cachexia, wasting in frail elderly, skin cancer, endometriosis, uterine
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20.  The use of a therapeutically effective amount of a melanocortin-4
receptor selective agonist compound according to the formula Ac-Arg-c(Cys-D-Ala-
His-D-Phe-Arg-Trp-Cys)-NH: (SEQ ID NO:50), or a pharmaceutically acceptable salt

15 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
ghucose levels, sebum secretion, pheromone secretion, motivation, learning and

20  behavior, pain perception, neuroprotection, nerve growth, bone metabolism, bone

formation and bone development.
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