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2 e, Ral, Wy, 3@, u, A%, g, A, g, 2, 9, 23 0 A 5o as o
o AAAAQA It A oA WA (Tatro, J. B. et al., Endocrinol. 121:1900-1907 (1987); Mount joy,
K. G. et al., Science 257:1248-1251 (1992); Chhajlani, V. et al., FEBS Lett. 309:417-420 (1992);
Gantz, 1. et al. J. Biol. Chem. 268:8246-8250 (1993) and Gantz, I. et al., J. Biol. Chem. 268:15174-
15179 (1993)).

H,

i

wehemed WE=E BF 9 sjele] 24, 474 (newrotrophic) 54 2 dAQ 4ol 0@ 48 B opy
g weiAe] 2ol Agshs ol vl hre Aol BYS welw Ao AFHAL. T oA A
5 FTEE,OACTH) ¥ dge *}O]EE(EQE}SLAFO]EE» 1}5% =27,
&%
(biogenic amine)S X33 19 AAZT 2R EHo HuE XHe:= AR JFHA \ﬂr(De Wled D. et al
Methods Achiev. Exp. Pathol. 15:167-199 (1991); De Wied, D. et al., Physiol. Rev. 62:977-1059 (1982),
Guber, K.A. et al., Am. J. Physiol. 257:R681-R694 (1989); Walker J.M. et al., Science 210:1247-1249
(1980); Murphy, M. T. et al., Science 221:192-193 (1983); Ellerkmann, E. et al., Endocrinol. 130:133-
138 (1992) and Versteeg, D. H. G. et al., Life Sci. 38:835-840 (1986)).
w3, wEA, e, A, A, W, Ao, nld, H B AR 2A4I 2 v oy 24s B
ofUe oby EAF Fgo] BEue] it Aoz HANNUL. AFAA 59 Wehezm=d 54AMCR)7
, 49 &AMCIR), A5 Aol SolHQl ACTH 587
FEAMC3-R), Atz=8l-4 FEANC4-R) 2 dgz=8-5 F=&AMCGB-R)oltk. 2
F Ade] #eliealolE A5 S22 (MSH) ol ¥Hg-eHth(Cone, R. D. et
al., Ann. N.Y. Acad. Sci., 680:342-363 (1993); Cone, R. D. et al., Recent Prog. Horm. Res., 51:287-318
(1996)).

ko
El

FAA N Al AlolE 2 T ER FLAMSH-R), AHd-ERd £84) = dg-a=8-1 F85
HA A& MC1-RE, G-ado] AZHY &4 g2 o &3l 315709 olm|=to g o]Fojd EdA
ol gl golth.  MC1-RS MSHSF ACTH Ethel] what g ok, MC1-RY 4L ofdlduo|E Alo| =}

N o

P 1=

e |z
JZ o oo

AN 7= G- ol o) vizREl. MCI-R &A= @eliAlo] E9 %‘—*JM ZA Wk ol FAl,
g, @, "gxd, da, a3, W5k, "y, v Bl Ao A e NI A 2R FEA
(ACTH-R) &% E2]9-F& MC2-Re dalirfo]Ee} A Hd ZA A HaE = 2977H4 ol ko 2 o] Fojx
EddBg el wwgoltt, MC2-RS ACTHY & A= 28-S wizfgict.  <17be] MC3-RES ¥ A oA WAE
= 360709 ofm|iAto® o]Fojxl wFoln  whg-~ gl o] N3RS 323709] ofn|wmito g o]Foizl whuld
ojth.  MCA-RE |, ©ElNF A3 W oA E HEEE, 332709 ofn|sto R o]fojxl Edswlng e o
Wolth,  MC5-RE H4l, 9, = ¢ njFoA] TdEEH l ol wj- oFstAl W EE, 325709 ofmiAto g
o]Fojx Edam Bl v Aotk w3k MC5-RE HA v Fo 379 FelME wEEHY, dLAHES A
AbalE AFE(zona glomerulosa) M EoA F& W),

a8y, FAE 5Ee] e g FEAE 1 75 Hd

A A=t Ho| A AFelsitt. ol & Eof, MC1-RS 73 MC1-R =&
A a—MSH°ﬂ Hhsste] A dAS 2EIE o] AZYHHE F&At. MCI-RY FEA A

o~

(Agonism)& Falehdg Zeste] el whg R4S F/HA/IE, WebwAlolEe] AT WAL,
E9, NCLIRY A8 AL AFSA Edh 9 & k. M2Rnl B ATE R 2He] gshE
¥ & gk AL, FRW NRo| WebesE® 484 R AFA A7kl etel muy 48 A % 48

gl 2
adpel S vijAQl Aom, oFspA o A9t MC3-RIF MC5-Rell theh 284 Fah= ofH &4ly
et

Hgke} otz B2 AlF AolE X Haly] Y MR A 5A atel o] oz Wz 2= (MC-R)
At 2 FEe wa dth 504 2 o 3%, a9 Wu-Re FE elem Adsm )
(Giraudo, S. Q. et al., Brain Res., 809:302-306 (1998); Farooqi, I. S. et al., NE J Med., 348:1085-

=
=
—

1095 (2003); MacNeil, D. J. et al., Eu. J. Pharm., 44:141-157 (2002); MacNeil, D. J. et a
Pharm., 450:93-109 (2002); Kask, A. et al., NeuroReport, 10:707-711 (1999)). @A 4& A *d%“%ﬂ% 28
A% AR A A7 A, debeasd F8A 2435k, 53] MC4-Re AR 7hsde AT

2H8A, AdA HE= sl oo dWetnFaw FEAE A YIE 29 Y= FEE2, durbd 95
(U.S. Patent No. 6,613,874; Catania, A. et al., Pharm. Rev., 56:1-29 (2004)), 9=4 & &A3HU.S.
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Patent No. 6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29 (2004)), | %9=(Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), &% (U.S. Patent No. 6,613,874; U.S. Patent No. 6,713,487; Catania, A.
et al., Pharm. Rev., 56:1-29 (2004)) 2 ¥jdA £3(U.S. Patent No. 6,613,874; Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004))¢} #2 F4 3 w449 o5 2% Friels #dAU.S. Patent No.
6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29 (2004)), &4 #=<(Catania, A. et al., Pharm.
Rev., 56:1-29 (2004), Getting, S. J. et al., Curr. Opin. Investig. Drugs, 2:1064-1069 (2001)) % t}it
4 735 (U.S. Patent No. 6,713,487)% & A7bd s} wdg AwW; HWHU.S. Patent No. 6,613,874;
U.S. Patent No. 6,600,015; Fehm, H. L. et al., J. Clin. Endo. & Metab., 86:1144-1148 (2001); Hansen,
M. J. et al., Brain Res., 1039:137-145 (2005); Ye, Z. et al., Peptides, 26:2017-2025 (2005); Farooqi,
I. S. et al., NE J Med., 348:1085-1095 (2003); MacNeil, D. J. et al., Eu. J. Pharm., 44:141-157
(2002); MacNeil, D. J. et al., Eu. J. Pharm., 450:93-109 (2002); Kask, A. et al., NeuroReport, 10:707-
711 (1999); Schwartz, M. W., J. Clin. Invest., 108:963-964 (2001), Gura, T., Science, 287:1738-1740
(2000), Raffin-Sanson, M. L., Eu. J. Endo., 144:207-208 (2001), Hamilton, B. S. et al., Obesity Res.
10:182-187 (2002)), “32] Aof(U.S. Patent No. 6,720,324; Fehm, H. L. et al., J. Clin. Endo. & Metab.,
86:1144-1148 (2001); Pontillo, J. et al., Bioorganic & Med. Chem. Ltrs., 15:2541-2546 (2005)) 2 >4
ol-¥2] =33 (GE, Y. et al., Brain Research, 957:42-45 (2002))3 & AF Z712 Fuksts tiAbd 438
2 oekx AEl; 48 FZ(U.S. Patent No. 6,613,874; Wisse, B. R. et al., Endo., 142:3292-3301
(2001)), ©21%(U.S. Patent No. 6,720,324), AIDSA AXZ(Marsilje, T. H. et al., Bioorg. Med. Chem.
Lett., 14:3721-3725 (2004); Markison, S. et al., Endocrinology, 146:2766-2773 (2005)), <42 (U.S.
Patent No. 6,613,874; Lechan, R. M. et al., Endo., 142:3288-3291 (2001); Pontillo, J. et al.,
Bioorganic & Med. Chem. Ltrs., 15:2541-2546 (2005)), < °F¥=&(U.S. Patent No. 6,639,123) % & <F =2l
o A e] & °FF(U.S. Patent No. 6,639,123)3 & AT #TAE FRlels Ak A3 2 o34 A d
(U.S. Patent No. 6,713,487)%}, =Z-(U.S. Patent No. 6,525,019)% 2 Pt o 34 9 Gy ¢
Z; ¥% 4 (Sturm, R.A., Melanoma Res., 12:405-416 (2002); Bastiens, M. T. et al., Am. J. Hum. Genet.,
68:884-894 (2001)) % ¥ <H(Luscombe, C. J. et al., British J. Cancer, 85:1504-1509 (2001))¥} &
2AE F2(U.S. Patent No. 6,713,487); A= W=5(U.S. Patent No. 6,713,487), A& ZHZ(U.S. Patent
No. 6,613,874), “4715 “oll(U.S. Patent No. 6,720,324; Van der Ploeg, 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)), &7]5-#((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-S79 (2000), Andersson,
K-E. et al., Int. J. Impotence Res., 14:S82-S92 (2002), Bertolini, A. et. al., 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., Urology, 56:641-646 (2000), Shadiack, A. M. et al., Society
for Neuroscience Abstract, (2003); Wessells, H. et al., J. Urology, 160:389-393 (1998), Rosen, R. C.
et al., Int. J. Impotence Res., 16:135-142 (2004), Wessells, H. et al., Peptides, 26:1972-1977 (2005))
9 o] A& wkg 74 (U.S. Patent No. 6,713,487; Fourcroy, J. L., Drugs, 63:1445-1457 (2003))%} 22
A2 7] e Ay fdd o8t A A7) o4 AXF vk (U.S. Patent No. 6,713,487; Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), 3¥5 % A#F E4WMioni, C. et al., Eu. J. Pharm., 477:227-234
(2003); Catania, A. et al., Pharm. Rev., 56:1-29 (2004)), &4 &4 A8 @ A AFE 7145353517 9
St X & (Sharma H. S. et al., Acta. Nerochir. Suppl., 86:399-405 (2003); Sharma H.S., Ann. N.Y. Acad.
Sci. 1053: 407-421 (2005); U.S. Patent No. 6,525,019) vt ojuje} s}staw, wWaAlx ey, AA uAs}, o
T+ 17 38H(Harris, R. B. et al., Physiol. Behav., 73:599-608 (2001)) Hi= FAlo] o& {25l AT Ha
o} o], f7IAe A8 EE AdrE 9Ad AS == AE); 84 A&d(Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)), 417§ £&(U.S. Patent No. 6,613,874), A& &7 (U.S. Patent No. 6,613,874), A&
ol (U.S. Patent No. 6,613,874) = A7 otNA(Markison, S. et al., Endocrinology, 146:2766-2773
(2005)) 3 o], AR A3 w= HH; 94 IF I+ FF(U.S. Patent No. 6,350,430; Catania, A.
et al., Pharm. Rev., 56:1-29 (2004)), wHd w4 #l Z$(U.S. Patent No. 6,713,487), 2] (U.S. Patent
No. 6,713,487) % # Afsd 22 # =3 =& JH; W9 #&E& A3str] A (Luger, T. A. et al.,
Pathobiology, 67:318-321 (1999)), 1¥]a 574 %eA(U.S. Patent No. 6,713,487) H= &7] o4 74 &b
5(U.S. Patent No. 6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29 (2004))3} #HH nje} o] WY
Aol et A7 w971 Asked; AXH(U.S. Patent No. 6,713,487), ¥4 A4 PA 7FA4Z(U.S. Patent No.

:3

_18_



[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

S=50dl 10-0997177

6,713,487; Ye, Z. et al., Peptides, 26:2017-2025 (2005)), oJ=%E(Hatta, N. et al., J. Invest.
Dermatol., 116:564-570 (2001); Bohm, M. et al., J. Invest. Dermatol., 118:533-539 (2002)), A Zo]=
A(U.S. Patent No. 6,525,019) ¥ 3% (Sturm, R.A., Melanoma Res., 12:405-416 (2002); Bastiens, M.
T. et al., Am. J. Hum. Genet., 68:884-894 (2001))3} Z2, 34 A%k 51 He) A8 =¢HU.S. Patent No.
6,720,324; Pontillo, J. et al., Bioorganic & Med. Chem. Ltrs., 15:2541-2546 (2005)), $-&%(Chaki, S.
et al., Peptides, 26:1952-1964 (2005), Bednarek, M. A. et al., Expert Opinion Ther. Patents, 14:327-
336 (2004); U.S. Patent No. 6,720,324), 71992 @ 719} Ao (U.S. Patent No. 6,613,874; Voisey, J. et
al., Curr. Drug Targets, 4:586-597 (2003)), &% <1A x4 (U.S. Patent No. 6,613,874; Bertolini, A. et
al., J. Endocrinol. Invest., 4:241-251 (1981); Vrinten, D. et al., J. Neuroscience, 20:8131-8137
(2000)) 2 27A4 &3 A HE(Pontillo, J. et al., Bioorganic & Med. Chem. Ltrs., 15:2541-2546 (2005))<}
2 dqF AA, 55 AAA B=E NG du 2 Gell; ¢3e AH, ¢3E 38 R/EE ¢3s 594 &
HE e 2 Z2H(W0 05/060985; Navarro, M. et al., Alcohol Clin. Exp. Res., 29:949-957 (2005)); 2 Al
oA A(Markison, S. et al., Endocrinology, 146:2766-2773 (2005)) Et YEF(U.S. Patent No.

613,874)9] Amet £ A1 A e AZ 59, ul$ O AFE A57F Bas A EH fFHol

6,
QL= AN A sk f-83 Aelth,

st o] Wt EE FE8AE A= s ES, E|54 E8](U.S. Patent No. 6,613,874),
dexel2 g4 2 EH](U.S. Patent No. 6,613,874), A(U.S. Patent No. 6,613,874), ¥<H(U.S. Patent
No. 6,613,874), A% ¥&<=(U.S. Patent No. 6,613,874), ¥¥ 1= (U.S. Patent No. 6,613,874), = HF
(U.S. Patent No. 6,613,874), &% %% (U.S. Patent No. 6,613,874), & thAl, & &4 =+ 24 (Dumont,
L. M. et al., Peptides, 26:1929-1935 (2005)), 24 A(U.S. Patent No. 6,613,874), EfxF ZAY(U.S.
Patent No. 6,613,874), =Z=zgel 9 FSH ¥H|(U.S. Patent No. 6,613,874), A-ZollA<e wjo} AF(U.S.
Patent No. 6,613,874), =AHU.S. Patent No. 6,613,874), A=} A (U.S. Patent No. 6,613,874), A %
WZE En8](U.S. Patent No. 6,613,874), AZHHZ(U.S. Patent No. 6,639,123) % A7 A#(U.S. Patent
No. 6,613,874) #uk olyz} 7] ¥oJ(U.S. Patent No. 6,613,874), <(U.S. Patent No. 6,613,874) & =1
9] 3YE)(U.S. Patent No. 6,613,874) T, Th¥st A3t == 44 288, B8 /AN 2dst=d &
| Boltt.

e 4 (Dol 338 Ex opgHeR S8l a 1o o] wat Zold:

(RZR.'S ) —Al—c ( AZ—A:S—A4—A5—A6—A7—A8—A9 ) —AIO—RI

71 2 (1ol A,

A Acc, HN-(CHy),~C(0), L-o}] =4t B D-ofn|=Abo] ALt 2bA| & H;

N Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp, T=* Gluo]™;

A= Gly, Ala, B-Ala, Gaba, Aib T3 D-obu]:ibo] ALk, Aba]s|v;

4 . . . 1.2 3 4 _5

A = His, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi, %=+ (X ,X,X,X ,X )Pheo]H;

5 1 2 3 4 5

A= D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, D-(X ,X ,X ,X ,X )Phe, L-Phe &=+ D-(Et)Tyro]l™;

Ae Arg, hArg, Dab, Dap, Lys, Orn HE3 HN-CH((CH,),~N(R'R'))-C(0)o]w;

Ae Trp, 1-Nal, 2-Nal, Bal, Bip, D-Trp, D-1-Nal, D-2-Nal, D-Bal ¥+ D-Bipo]9;
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[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]
[0030]
[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

S=53 10-0997177
Ao Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx, Aha ¥¥ HN-(CH,).~C(Q)o] A}, 2rA|%H;

A= Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Dab, Dap, Orn, ¥+ Lyso|H;

A'e Ace, HN-(CHy),-C(0), L- ®= D-opu]w=ato] Ark, 2hAsm;

RS -OH i -NiLo|u;

7"]—7"1'9] RZ ‘%‘ Rg—% 7—]’ 75‘“?*011 %%}agi, H, (Cl_Cgo)?:_}Z:_], (Cl_CBO)a]Eﬂi?:_}Z:_], (Cl_C:g())o}/g, (Cg_Cgo)?:_}ﬂ]%,
(CoCap)&71d, oFA(CC3p)EZ, oFH(CCy)obd, AZFE (CCy) L2, AZFEH (CCy)slHzgZ, X3e
(CrCap) ot , A3 (CoCap) A, AZHE (CyCa)E71d, AEE oA (CCap)EZ R X 3ke o} (C-Ca) 0}
He ool Fomty Aasu;

R 2 R'E zh2b 72t 2490 Sgdom, o, (C-Co)d2, (CCo)AERESZ, (C-Ci)ob, (CCo) AL, (Crm
C)E71d, oFE(CCi) 2, oFH(CiCi)obd, X3E (C-Cip)EF, A3dE (CCpdlezedd, x3d (C-
Co)otd, AFE (CCi)EAE, AFE (CCi)E7ld, X3 o}H(C-Cy) S, X3k o}FH(C-Cy) 0,
(Cl_CA,o)?:_}Z:_]/gEL EIE—T‘:“ _C(NH)_NHZO]D%;

me 7 AL EgAoz 1,2, 3,4, 5, 6 T 7o|H];

J

ne ZF A9 How 1,2, 3, 4 EE 50]H;
Hog 1,2, 3, 4,5, 6, = 70]0;

=9
st 7 A3l 54
=9

= 4 A5l Ho=Z 1,2, 3, 4,5, 6, B= 70]H;

X, X, X, X 2 XE 247 7 A9 EPHOR H, F, Cl, Br, [, (Co)22, AZH (Cn) 22, (Cop) et
AL, AFE (C) DAL, ()71, AFE (o) 271, o}, 2135 ok, OH, NH,, NO, E& (Noln);
&, 3718 wEF:

(). R'7F (CCi)oF, oF=(CCip)oba, ABHE (C-Cip)ob, A3l ok (C-Cip)oH, (CrC)FAMEY =
= COM-NLOT®, R = H, (CC)e, (CrCi) Bl R (CCi) AL, (CrCi) 71, b (C-Cyo)
7, AgE ((C) 2D, AT (CCo) AL, AFY (LAY, (D (GCp) L7, T 8

=
H b (CCy) & o] 215

(I1). R27} (Cr=Csp)oba, o} (C-Cyp)obd, A 3hA (C-Cy)obd, = X3hH o} (C-Cy)ob2l oW, RS% H,
(Cl_Cgo)?:_}Z:_], (Cl_CBO)a]Eﬂi?:_}Z:_], (Cg_Cgo)?:_}ﬂ]%, (Cz‘Cgo)?:_}?']%, O]’%(C1_C30)?—iﬁ, ;‘(]3;:1'%1 (C1_C30)?:_}Z=_], ;‘(]3;:1'
B (CCoalH=2gd, XgHE (CCp)EAd, AZE (CCE7d, T X3hE oL (C-Cy) Lol

(D). A me A 2 o) s, E= o]% mRE= 4] sh3tEe] ZAlsok stal;

(IV). A27} Cys, D-Cys, hCys, D-hCys, Pen, %3i= D-Peno]™, A= Cys, D-Cys, hCys, D-hCys, Pen, T+

D-Peno] iL;
(V). A7} Asp 5% Gluol®, A Dab, Dap, Orn, H¥ Lyso]il;
(VD). ASO] Ala E+= GlyolH, Ae Nleo| ofum;

(VID. A'e] 2aEW, R 2 R'e S0 HY 4 §lok.
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]
[0066]

[0067]

[0068]

S==35 10-0997177
A7) A (D] B £t opgAoR Sgbsd 19l QoA was /s the gk

Al% A6c, Gaba, Nle, Met, Phe, D-Phe, D-2-Nal, hPhe, Chg, D-Chg, Cha, hCha, hPro, hLeu, Nip, B -hMet,

AZ—'C— Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp, T+ Glu®]aL;

A'e Gly, Ala, D-Ala, D-Glu, B-Ala, Gaba = AibolZAu}, AMAls a;
A= Hiso]L;

A= D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, =+ D-(Et)Tyro]iL;
A Arg, EI= hArgo]il;

A€ Trp, Bip, D-Trp, 1-Nal, 3= 2-Nalo]di;

A'e ABc, Ala, B-Ala, Gaba, Apn, i Ahxo]l;

Ag—‘:* Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, T+ Lys©o]|il;

A'e Throl A, 2tAdch

_ _ - _ 2 3 .
47) 49 SEE Ex fAStHoR Hevbsd 19 WM, R R RS 242 SYHoR, U, obd, n-T2s
w9l i p-FEheddl Ao] wha st

711, 81 715 2 A (D9 dhghe B oAl oR 5 87ked 19| o] v npehA s

Al% Acc, Arg, D-Arg, Cha, D-Cha, hCha, Chg, D-Chg, Gaba, Ile, Leu, hLeu, B-hMet, 2-Nal, D-2-Nal,
Nip, Nle, Oic, Phe, D-Phe, hPhe, hPro =¥ Valo| Ay}, 2FA| % a1;

A Cys, D-Cys, Pen 3 Aspo]iL;

A2 Gly, Ala, B-Ala, Gaba, Aib, D-Ala, D-Abu, D-Cha, D-Ile, D-Leu, D-Tle ¥+= D-Valo|AY, AMAlE 3
A His B 3-Palo]L;

"= D-Phe, D-2-Nal %= D-(Et)Tyro]L;

Ao Arg B+ hArgo]it;

A7—8— Trp, 1-Nal, 2-Nal, Bal, Bip &+ D-Trpeo]iL;

A8% Gly, D-Ala, Acc, Ala, B-Ala, Gaba, Apn, Ahx TX Ahao]Au, 2MAE 1L
A= Cys, D-Cys, Pen Hi= Lyso]al;

AYe Throl Ak, AbAl® a;

N oEE A F Aol s AbEY, B AbE R ekt

o a7 2, 7] 49 E3tE T JAgH oz 8l 19 otk
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- 8 -Ala-Lys)-NH;;

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6c¢c-Lys)-NH,;
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH,;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH,;
Ac-A6¢c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac—Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys- B -Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys—Gaba-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys—-Aib-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-Nle-c(Cys—-Gly-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;;
Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH;;
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(D-Cys-Gly-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH,;
Ac-Nle-c(Cys—Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(Cys—-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(Cys—-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH,;

Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH,;
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-0ic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac—Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hLeu-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
n-H-El =2 -Cha-c (Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHs;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac- B -hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp- B -Ala-Lys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn—Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx—Cys)-NH;;

Ac-Nle-c(Cys—-His-D-Phe-Arg-D-Trp- B -Ala-Cys)-NH,;
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH;;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH,;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NH,;

n-5-EF = -Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH,;

n-H-El =2 -Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—-Cys)-NHs;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-1-Nal-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NH;;
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH,;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;

Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;

D-Phe-c(Cys-His-D-Phe-hArg-Trp— B -Ala-D-Cys)-Thr-NH;;

D-Phe-c(Cys-His-D-(Et )Tyr-Arg-Trp- B -Ala-D-Cys)-Thr-NH,;

D-Phe-c(Cys-His-D-Phe-Arg-Bip- B -Ala-D-Cys)-Thr-NH;;

D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp- B -Ala-D-Cys)-Thr-NH;;

D-Phe-c(Cys-His-D-Phe-hArg-Bip— B -Ala-D-Cys)-Thr-NH;;

D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Bip- B -Ala-D-Cys)-Thr-NH,;

Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH;;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH.;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH.;
Ac-Nle-c(Cys—-D-Ala-His-D-Phe-Arg-Trp-Pen)-0H;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp—Cys)-NH;;

Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp—Cys)-NH;;
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]

[0190]

Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH;;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH;;
Ac-Leu—c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac—Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Tle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH,;
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH,;
Ac-Nle-c(Cys—3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH,;
Ac-Nle-c(Cys—-D-Ala-His-D-Phe-Arg-Trp-Cys)-0H;
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH,;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp- 3 -Ala-Lys)-NH,;
Ac-Nle—-c(Cys-His-D-2-Nal-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx—Cys)-NH;;
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH,;
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHs;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- 8 -Ala-Lys)-OH;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-0H;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-0H;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-OH;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-OH;
Ac—Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0H;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0H;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;

Ac—Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0H;

_25_

S=50d 10-0997177



[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]
[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-O0H;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-OH;

Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-OH;

Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- B -Ala-Cys)-OH;

Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-OH;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-O0H;

Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH; T+

Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,.

g% whAszE, 7] Al e Ee ope)

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH;;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH; =

Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-O0H.

2

rr

tE vigrdsh| 2, g IR 718 e A (D9 3§E B

Alé} Arg, D-Arg, Cha, hCha, Chg, D-Chg, Ile,

ApA =

ﬁ%Cm,%nE%Awﬂﬁ;

3

A= His T 3-Palo|d;

A= D-Phe, D-2-Nal = D-(Et)Tyro|™;
A’ Arg TE hArgo|w;

A Trp, 2-Nal, Bal, Bip %= D-Trpe]m;

Leu,

2-Nal,

A2 Gly, Ala, B-Ala, Gaba, Apn T Ahxo] A, 2bAww;
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Nle,

=7

ok 8}

=h

Phe,

A2 D-Ala, D-Abu, D-Cha, D-Ile, D-Leu, D-Tle X D-Valo|Au}, 2HA|=;

o7 3 &7bss 19 dojrt:

SS50dl 10-0997177

Hom 47 sd 1o ot

D-Phe,

hPhe XX Valo] AL},



[0223]

[0224]

[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

A Cys, D-Cys, Pen = Lysolw:

A'e Threl Aut, AbAlw);

747 R 9 RS SYHoR I Ei o}dR o] Fojnl womiE Mewtt,
s g e SRR dv] e 3E Bt ohlsen saslsd 1
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;;
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,;
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH,;
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NH,;
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NI;;
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-Ni;;
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,;
D-Phe-c(Cys-His-D-(Et )Tyr-Arg-Trp- 3 -Ala-D-Cys)-Thr-NH,;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NHy;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NH,;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- B -Ala-Lys)-NI;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-NI;;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D—-Cys)-Thr-NH,;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NHs;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH,;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHs,;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHs,;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHs,;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-hPhe-c(Asp-His—D-Phe-Arg-Trp-Gaba-Lys)-NH,;

Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- B -Ala—Cys)-NH,;
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[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

oin
J
Jm
Qﬂ

Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH.;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,;
D-Phe-c(Cys-His-D-Phe-hArg-Trp- B -Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Bip- 3 -Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Trp- 3 -Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-Phe-hArg-Bip- B -Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Bip- 3 -Ala-D-Cys)-Thr-NH,;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH.;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH.;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-0H;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH;;
Ac-Leu—c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac—Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Tle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Phe—c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys—3Pal-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH,;
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

s550dl 10-0997177
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH,;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH,;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp- 3 -Ala-Lys)-NH,;
Ac-Nle—-c(Cys—His-D-2-Nal-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle—-c(Cys—His-D-2-Nal-Arg-Trp-Ahx—Cys)-NH;;
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH,;
Ac—-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHy; T+
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,.

2716 A, Alo] Arg, D-Arg, hArg T D-hArg?l 2] ()9 3}&E T okAlsty oz 387153 19 o] ¢
5 upgA s,

A7) e, 3713 V1S e 2] (DY SEE T AgHo R F8red 19 do] uS ulghz st
A= Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, Asp, H+= Glue]H;

A& Gly, Ala, D-Ala, D-Glu, B-Ala, Gaba ¥ Aibo] A}, 2MA|xw;

4 )

A= HisolH;

A= D-Phe, D-1-Nal, D-2-Nal, D-Trp, D-Bal, T+ D-(Et)Tyro]™;

A Arg, E= hArgolH;

A Trp, Bip, D-Trp, 1-Nal, 3= 2-Nalo|ui;

A A6e, Ala, B-Ala, Gaba, Apn, T Ahxo]™;

A= Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, T+ Lyso|H;

A"e Throl Ak, AbAlgn,

47104, R R ROl 27 59HoR |, obd, n-Zeuhedl Et n-Fehedd] 4 (Do) EHE e o

Mo s1§7b5% 9] Fol W g s,

o

02
N
2

14, 3718 718 2t 4 (D] st9e e oAy em

Qi
op

s 19 el B vhra sk
AZ—'C— Cys T+ AspolH;
A D-Alao] AL}, AHAE

4 .
A= Hiso|H;
A= D-Phe ®E D-2-Nalo]H;

6
AL Argo|H;

7
A& TrpolH;

A Ala E3= Gabaol ALk, AFAEH;
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[0311] A= Cys, Pen E3 Lyso™;

[0312] Ao AL

[0313] R % Rol 247 5gdom, | mi= ohiel 4 (D9 3Hite Ei= opsdor 847bse 19 o] o vl
st

0314]  ATOIA, a7) Aol e Er ohls e slasksd 2ol ol B wkath

[0315] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-Ni;;

[0316] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;;

[0317] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,;

[0318] Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH;;

[0319] Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NI;;

[0320] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Ni;;

[0321] Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-Ni;;

[0322] Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-Nl,; =+

[0323] Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH;.

0241 ATOIA, d7) Aol e Er ohls e slastsd 2ol ol B wksth

[0325] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-Ni;;

[0326] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,; H+=

[0327] Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH;.

28] AlelA, S7) o) e T kst S8vksw 1o o] U wiedsi:

[0329] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NI;.

0330] A1l B Aol BeE wx chlseR Sgskd ol ol B Hgsch

[0331] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NIH;.

[0332] A711A, sk7] A 6] shghE s oRAstH o 8T ek 1] o] oS nbEA e

[0333] Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH;.

[0334] o SHolA, & I A (1D shghs = ofAlgtder 3 87bsd 19 ol #g Zolv:

[0335] A (1D

[0336] (RR)-A-c(A-A"-A"-A"-A"-A"-A"-A")-NH,

[0337] 371 A (IDellA,

[0338] A Nleo| A, AbAwn;

[0339] A Cys B Aspol ™

[0340] AL Glu EE D-Alao]n;
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[0341] A= Hisol™;

[0342] A= D-Pheo]™;

[0343] A Argol;

[0344] AE Trp, 2-Nal H Balo]H;

[0345] Ao Gly, Ala, D-Ala, B-Ala, Gaba HE+= Apno]H;

[0346] A= Cys EE Lysolw;

[0347] Z7ke] R @ Re BgHos H il ((-C)olA R o] Fol7l o miE] Menu;

[0343] o, sl 23S v

[0349] (D). R7F (C=Co)obalol ™, RS Holi;

[0350] (ID). A7} Cysold, A= Cyselt}.

[0351] oS agA gk S3ES 5] AoR BAHE SRHE EE At H R d&Tkser 19 Yol

[0352] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly—Cys)-NH;;

[0353] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NH,;

[0354] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- B -Ala—Cys)-NI;;

[0355] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NI;;

[0356] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn—Cys)-NH;;

[0357] Ac—c(Cys=Glu-His-D-Phe-Arg-Trp-Ala—Cys)-NH,;

[0358] Ac—c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH,;

[0359] Ac—c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala—Cys)-NH;;

[0360] Ac—c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH,;

[0361] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH;;

[0362] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- B -Ala—Cys)-NI;;

[0363] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-Nl;; B+

[0364] Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NI,.

[0365] oL vpkAe 2 (1) == 24 (1D)Y seEe 2 @y Ardex FAHeR 7[A" Z47te slgEs Ex
epilsiH oz 5 87bsad 19 fdolrt,

[0366] g2 Sde QlojA, B W fase], des vkl Zo]l AFeojE A (1) & 2 (IDY 33E =& oA
soz ok 1ol 9, % SISt oR Heksd B Ei A ERh oF 2R ATT
o},

[0367] o2 SHd oA, B dHe fFase], deEg uke) Zo] Ao A (1) e A (IDY s v AT
dom HE7bsw 1o 9L, Ao R H8bsw Al Bl ANA @A Tee, ] BFEe A
949l Wehensw4 £8A H4A AL SR S o 2HBE AFHY
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s==4

or

I

A

q

ok
o

)

1
= X

nkel o]l Aol® 2 (1) =& 2 (1Y 33t

N

o}

[0368]

ol

N

s

wr

gl A% e} 2ol Aol A () w4 (1D9) 83

o O =
e fa

[0369]

oS
T

)

wr

[0370]

ol

[0371]

S ERE!

;3

o
R

% Ho

[0372]

b
or

el
=

ool

[0373]

W

1

u X
1 %
_—A O
W= g

i
%

0

M

2ol Aojd 4 (D] 3

Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH, Ac-Arg-c(Cys-D-

Ac-D-Arg-c(Cys-D-Ala-

D-Phe-c(Cys-His-D-(Et)Tyr-

Ac—D-Arg-c(Cys—-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH,,

Ala-His-D-Phe-Arg-Trp-Cys)-NH;,

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;,

His-D-Phe-Arg-Trp—-Pen)-NH,,

Ac-Arg-c(Cys-D-Ala—

-
T

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,

Arg-Trp- B-Ala-D-Cys)-Thr-NH,,
His-D-2-Nal-Arg-Trp—Cys)-NH,.

(D] gt

A -o] Ac-Arg-c(Cys-D-Ala-His-D-Phe-

244

)

fﬁ

Arg-Trp-Cys)-NH,%I,

d Al Eo] Ac-D-Arg-c(Cys-D-

X

w

23]

ToR

A &3},

o
=

Ala-His-D-Phe-Arg-Trp-Pen)-NH,¢l, <Fs} A&

& viel 2ol Aelw A (D] 8

A &3k},

o
=

Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,Q1, °Fs} A&

ali

[0374]
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g

EE g GPokAS, R'-C0)-olv, 54 THA) AWHAAE A" 2 FAH

e Bl v 9A7h EAS B9 Agom Aol g, sht o4l Ba 94E EFSI 9
Eoaseaslelt. 97 waeaslE 449 5 QAY, Et sht oldel BAG AEE 23T SR
21t

"X eE A el S o)) A dxE, @2A(S, F, 1, Br 2 1), -0H, -CN, -SH, NH,
-NHCHy, -NO,, %t 2} 5ol SfH o &=zl ~CFy, -0CH;, -OCF; % ~(CHy)oao-COOHR o] ozl o 2 Re]
St ole] A@slE AEHoR e i oy DAL o) Folxl FORVE A s} o] A5
2 X35, dolth. ojerbA dolA, 1, 2, 3 T 419 X&77F EAETE. -(CHy)oz-CO0HO] EA)3HH,
&7 ol AHETE.  ~(CH)owCOOHE EF3H= 27 AT Hi= ~(CHy)opCO0HR o] F0]7 &7 ko] o 23
2-wEHG oA EA tert-FE 24 W 3-Alo]ZRAE Zeuo et o] glou}, oz FAHE A ek,
go] "&&Z"E= F, Cl, Br 2 12 ek},

SlE R e gararldA sht ol el Ba 9A7h ofulw, o, -0-, -$- EE A2rd F s of
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[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

SSS0d 10-0997177

Aoz A3E otk oel7bA] oolA], 1 ®E 219 FEEUAT ATt

gstpaToA sy o] Fa AAF EEA(S, F, 1, Br % 1), -0H, -CN, -SH,
2 @27, -CF;, -0CH;, -OCF; ® —(CHz)o2-COOHE o] Fo|Z Fo=
FE s o] XEv|R AEHoRr A3hE AUl (g AR o]Fo3 oY E AdEH sh o]

Ag7|= AgkE, dEHzdAoltt. o2 ZbA] delA, 1, 2, 3 T 479 A&V|7F EAEH.

=
&
I
=
=
@)
ot
g
I
=
&
NE rlo
N
ol
o
=2
U
i >
a2
(o

e st ool BA-Ea ofF Atte] EAlsH: 27] olge] BaR TAR waiivlelt, WA

Ba Tl Aol A, Ei sht o de] ¥ Ei Alel271E U FE vk

'AgE A St ol $a7k FRA(S, F, 1 Br R 1), -0H, N, -SH, NH,, -NHCH;, N0, % 7

of ERHOR G, CFy, OCH, ~0CF; % ~(CH)ox-COHE olFoa FomRe sht ole] (7|2
d st olgel AR A8

k1

Agkd = e (o R o]FoiR ForFE A

)

H7HA ool A, 1, 2, 3 B 479 X@7)7 EAET.

i-0AAE A U olgel aelsk o, A 3 AEHAY §HE ne Axg
ASE PFE Aotk olde s=uAlelF o}, slHzAlelZ ofd L wpelols S

e o
Mol R

|25, ofde 5 e 6dstoltt.  aHEALOlE ofHe] wighA g b=, sk o)ke] &
ojtk. ofHe oE2E, dFd, 1-uzZd, 2-uEE, QlE, FEY, 2-ouvkE 2 9-QtEgl
SRR vk, ol A= Cip &, Cio EFA, F2(S, F, Cl, Br 2 1)
-0H, —CN, -SH, -NH,, -NO,, 2 &=27, -CF;, -0CF; = -(CHy)pg~COOHE X FHE —Cryy SARE o] Fo) FO
25E AeEEn, o rhA oolA, olFe 0, 1, 2, 3 B 4719 X2 £33

"gobH e robl o] A " elu),
o] "(C-Cp) BB A RoloEl"E 9 AHld ¥ Ay|de T, LAY W A7 9e] Ao (0]
t}.

welol A, 7% i @4 "AAsknormalizing) = A AA A% wE 7149 e Belaks e
2 = 7 de 789 7ss Avgt. olYd VeoRe A2
g9 532 S Z&3= A 9 V) 5o] 9oy, o2 A EA ger).
oA, 54 dgl-zm=2d g2 d&] dezoez

FEA 9} n Aj
158) o], °F 178 o]/

B
LO{L
2
[t
o
o M2
©
b
Il
it
o
"
[ Oh)

o
Avh, EmE, oz, B ouygel degel Aehenoe-g £87 A4 A1 BehwmE-
o

St 2l 2 3

A7F Hetemed-4 FEAlC djall oF 179 o] AEFR] Fo=m, EGel o3 54IE |TAH A4S
==

1253

g e =s 55490 a1 Y= e o8 Axd 4 Avk. d®Z, Stewart, J.M., et al., Solid
Phase Synthesis(Pierce Chemical Co., 2d ed. 1984)% Zzgth. A7) dukale] %7 R 2 RS 2744
FAE BT WOl o8] N-"e opn|ibe] {g ofwlel] HAF 4 vk dR2, 4], o, (GCo¥eEE
g GUsE o] gste] HAE 2l stol=FAG 7], dAY (C-Cyp)dtolEEFAISZ S 3 &

FHTh, oAy, oAY C0E S 7] At
wrjoln=s} WYy Zaelo|=ZoA &
I T = R R S et

= ==
ABYe RARY 3B PP HOBLE



[0547]

[0548]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

SEE5 10-0997177
A}gako] Saatolof aitt.
R'o] -NH,olwl, @3 olul= MBHA 447} AZ&Ag Fmoc-olu]witoz el FHS AT ROl
~OHel®W, HE|= FAHL Wang FA7F AZLE Froc-oleibo 2 e =] FJAHS AT},

g A6e H/Es= Aib7E E3E fE=e] A=, AEY AREE olE Z7]e olF Y] wiE vl
71l el A= 24 gko T

Al o

S AAdse v wdel AHEE Axs FYASIA & FeiA A= GH PEe ST o P
5 94 GUAEAA AL Yk, AAAES AN AT AL B oW YHOoRE B wye) YT
Feke Aom ousA g

AA 1: Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH,

A4 SgEe ZRoddweeA 2R d(Fnoc) 31359 ©]838t9, 71 Chemlech ¥ 396® v} FE|=
St 7] (Louisville, KY 40228)% gAdatdvt.  0.58 mmol/ge] 3o 2 I opn= 4-wedlZslo]=golw
(MBHA) 4=# (Novabiochem® , San Diego, CA)E A}€3}3th.  AFE3  Fmoc ©}:=2F(Novabiochem®, CA 2
Chem-Impex® | 1L)< Fmoc-Nle-OH, Fmoc—Cys(Trt)-OH, Fmoc-D-Ala-OH, Fmoc-His(Trt)-OH, Fmoc-D-Phe-OH,
Fmoc-Arg(Pbf)-OH, % Fmoc-Trp(Boc)-OHo]t}. AL 0.035 mmolZE 3SR T, Fmoc 7]+, 30837 N, Nt
HE X Zolr| = (DMF) F9] 25¢% Fugldoz Aeste] AASUT. 7z AEF dAlA, Fmoc ©bvx=4H10 eq,
0.35 mmol), N,N-Tlo]Ax2HIl= W T]o]u]=(DIC)(10 eq, 0.35 mmol) 2 1-3}o]=ZA|-wlZE ] o} (HOBt ) (10
eq, 0.35 mmol)S DMF(1.4 mL) oA ARE3}tE. DMFE A4S th, DMF(1.26 mL) 3ollA] Fmoc-o}m| =4k
(10 eq, 0.35 mmol), 2-(1-H-HIZEgo}&-1-4)-1,1,2,3-HEGHE 2 IAXNZF o 2 AF o] E(HBTU)(8
eq, 0.28 mmol), HOBT(10 eq, 0.35 mmol) % T]o]AXz2Hod o} (DIEA)(20 eq, 0.7 mmol)Lo. & o]F-HAZY
& FREGT. g 2o BE AlEE FISES AT 3968 tF JEH= A7 Zaafe
AAEGT: (1) DIFE AA, (2) 3057F DIF 9] 25% g de AF83le] Fmoc 2357 A7, (3) DMFE Al
A, (4) g Azt DIC 9 HOBT EANstel Fmoc obv]:=Atzbe] AEH, (5) DMFE A&, (6) g Azks<t
HBTU, HOBt, % DIEA EAfslel wWA 49] Fmoc obi|wAity) o]F-AZH . FA FE|=9 Mg upeg} ¢y oz
FAE AZYAHY. AHE= AN 23T w4 Fmoc-R 3 7S A A% ohS, DIF 2 tlZ = 2 H (D)

FA sgEs ddsty] fste], A2olA 2ARMESt FAE TFA, B0 B Eo] AT 2AATHTIS) (v/v/v:

3.8) €M(1.5 mL)eE Agstdrt. FAE oA AAS I, AFEL o HE 30 mLol] FAUT. AR
2 AHES BAth. o] ZAES (-7 L)l &3AI7IAL, 2N NHHCO:E H7lste] &9 pHE -7.52 X

ik, o] &NE H2oAM 72AIbEt FrITel AWAZY.  FEEHs 2w AH(E x 43 om), Cg

jmm}

DYNAMAX-100® A’(Varian®, Walnut Creek, CA)o] A=l o4 ZaAl& HPLC Al~®lolA AAGAT. 48 5
T8 85% A:15% B -> 30% A:70% BE °F 3t A|ZbE<t HHoA &AW, A7IdA AE FF<] 0.1% TFAC]
i, BE oMEYER F9¢ 0.1% TFAolt. #A1& HPLCE RIS 3]

SAAZxE Axse], WA udE 10.3 mg(5E 27H)S FEIHIT. ==
8% . AA-EF o3t A SAHVI(ESI-MS)E o] &3 A4
1074.37 4A€).

HPLCZ #A}a}gdar, =2 Ax} of

Ao 2: Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,

(<0

XA gEELe Boc-3tetE 1Al HAE|S AL ANZEEA == W3 E Applied Biosystems®(Foster City,
CA) 24 430A FH= FAd71elA FAdsF3tl.  Schnolzer, et al., Int. J. Peptide Protein Res., 40:180
(1992)E #zxsith. 4-wgwl=slo]=Holvl(MBHA) 44| (Peninsula®, Belmont, CA)S X 3koll 0.91 mmol/g A}
239}, Boc obu:=2F(Novabiochem® , San Diego, CA @ Chem-Impex®, Wood Dale, IL)S A& t}: Boc-
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,
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[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

S=50d 10-0997177

2 Boc-Lys(Fmoc)-OH.  #/d2 0.20 mmol 2 33}k, 100% TFAE 1+4 2% AH&ste], Boc 71E& AA3HA
t}. Boc o}7|:=2FH(2.5 mmol)S DMF 4 mL 59 HBTU(2.0 mmol) 2 DIEA(1.0 mL)Z w]g] AIsIA|7]3L, HE=
-FA TFA 949 $A3E Vg FPsHA ¥ ASFHAHT. AZFH Al 520Ut

Boc—Asp(OFm)-His(DNP)-D-Phe-Arg(Tos)-Trp(For )-Gaba-Lys(Fmoc)-MBHAS ZH3+ & HE=-FA5 avtr] ¢
°of §hg 8712 &t FAEe A T 1585 DIF o] 25% dHlEld o oW Aestar, DIFE A8 e o
S, A HERR-EfA-TEE - AT AAZ TR I AH O E(PyBrOP)(6 eq, 0.3 mmol), DIEA(1
mL) 2 4-(Imgobn =) 3 gl (DMAP) (24 mg)S DMF(2 mL) =ollA 37 wuksigit:. DWFE AR 9L, 13
A @ 285 100 TFAR 2 Aglslar, DIF 2 DOME AAstar, 7statel Axsgth. o] AE=-4:4¢]
1/4(0.05 mmol)& AF&3le], DMF %< HBTU (9 eq, 0.45 mmol) % DIEA (0.25 mL) 3}oll 10%7F Boc-Cha-OH (10
eq, 0.5 mol)¥} t}g ztele] AZHE AT, 77 of 284 A& 2o AAORE 100% TFAS AR
st @RS o3, FHE-FAE DIFE A3, HE 39 A=, FAF 7 2440 eq, 2.0 mmol)
9 DIEA(20 eq, 1.0 mmol)$}t &7 DNF ZolA] skAzFEQl wwtstoza  S=alslgict. DNFE ANAS 3, A=
DMF 59 20% M7tEoleh2/10% DIEA Mo 133 oF 30584 28 A gsle], s|2Ed =<9 DNP 71E A7
st ERHENS] F4| o xE2Wr|=, 13 ugk & 3075t 15% ol ghE-olRl/15% =/70% DMF &3} §H7
2H wykslo] ﬂ]ﬂﬂ‘ﬁﬂr HHE-FAE DNF 2 DCMe= Algste], zhstatel A=A, whA% A,
ollZ 1 mL ¥ YELEHS]E(30 mg)e] E£H HF 10 mL FollA FE|=-X& 7587 0 C awslo], =343}
Aok, AAE BN FE AASIY. ZFES oH2(6 x 10 mL) 2 AASaL, 4N H0Ac(6 x 10 mL) 2 F
SHATH.

e

FA FEE FHo HE = EFES g Az ugE AA ARrkE 9 (HPLO)CIA 94 VYDAC® ¢y A

2 (Nest Group® Southborough, MA)S.Z AHABIATE. A3 % Fuj(4057F £ BE 10% —> 50%2)8 %
10 mL/&(&H A = 0.1% TFA7} &% =; &< B = 0.1% of TFAZ} /= OM]EL]E%)OE Abgste], AH
N EEZAIFT. wES Rol, w418 HPLCE At =578 Abso] df¥ #3s Rol FANXs Y
AZAZRT. WA 1 E 5.1 mgs F5FT. FES 8.9%°)dtk. A& HP BA oA s 94.5%0]9
o AT A S 7I(MS(ES)) Aol A, AR 1148.50 ATt A ] AlLEA] 1148.39F ).

2 g7l AR Y g/ A

ar H , _9_
S8 QAo FADeR AR PH HAE B FAL o8] FYAE AxT 5 9

Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- 8 -Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6¢c-Lys)-NH,;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH,;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH,;
Ac-A6c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;

Ac-Nle-c(Cys- B -Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
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[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

Ac-Nle-c(Cys—Gaba-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys—-Aib-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-Nle-c(Cys—-Gly-His-D-Phe-Arg-Trp-Cys)-NH,;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;

Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;;

Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-Cys)-NH,;

Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH;;
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(D-Cys-Gly-His-D-Phe-Arg-Trp—Cys)-NH;;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;

Ac-Nle-c(Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH,;

Ac-Nle-c(Cys—Gaba—-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(Cys—-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-Nle-c(Cys—-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH;;

Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;

Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH;;

Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH,;

Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH,;

Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH;;
Ac-0ic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac—Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hLeu-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;

Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
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[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

n-H-E}l =2 -Cha-c (Asp-His—-D-Phe-Arg-Trp-Gaba-Lys)-NHs;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac- B -hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH,;
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH;;
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp- B -Ala-Lys)-NH,;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn—Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx—Cys)-NH;;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- B -Ala—Cys)-NH,;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH,;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NH,;

n-5-E} = -Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH,;

n-F-El =2 -Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—-Cys)-NHs;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-1-Nal-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NH;;
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH;;

Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH,;

_46_

S=50dl 10-0997177



[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

oin
J
Jm
Qﬂ

Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;
D-Phe-c(Cys-His-D-Phe-hArg-Trp— B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-(Et )Tyr-Arg-Trp- B -Ala-D-Cys)-Thr-NH,;
D-Phe-c(Cys-His-D-Phe-Arg-Bip- B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Trp- B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-Phe-hArg-Bip— B -Ala-D-Cys)-Thr-NH;;
D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Bip- B -Ala-D-Cys)-Thr-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 8 -Ala-Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn—Cys)-NH;;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH,;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH;;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH;;
Ac—c(Cys-Glu-His-D-Phe-Arg-Trp-Ala—-Cys)-NH,;
Ac—c(Cys—Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH,;
Ac—c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH;;
Ac—c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH,;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 8 -Ala-Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-O0H;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp—Cys)-NH;;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp—Cys)-NH;;

Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp—Cys)-NH;;
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[0669]

[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

[0681]

[0682]

[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

[0690]

[0691]
[0692]
[0693]
[0694]
[0695]
[0696]
[0697]
[0698]
[0699]

[0700]

Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH.;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NHs;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba—Pen)-NHs,;
Ac-Leu—c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-Tle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NHs,;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH,;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH,;
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH,;
Ac-Nle-c(Cys—3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH,;
Ac-Nle-c(Cys—-D-Ala-His-D-Phe-Arg-Trp-Cys)-0H;
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba—Cys)-NH;;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NH;;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH,;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp- 3 -Ala-Lys)-NH,;
Ac-Nle—-c(Cys-His-D-2-Nal-Arg-Trp-Gaba—Cys)-NH;;
Ac-Nle—-c(Cys-His-D-2-Nal-Arg-Trp-Ahx—Cys)-NH;;
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH,;
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NHy;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- 8 -Ala-Lys)-OH;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-0H;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-0H;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-OH;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-OH;
Ac—Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0H;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0H;

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;
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[0701] Ac—-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;

[0702] Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba—Lys)-OH;

[0703] Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-O0H;

[0704] Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;

[0705] Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-O0H;

[0706] Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba—Cys)-OH;

[0707] Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-OH;

[0708] Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- 3 -Ala—Cys)-OH;

[0709] Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala—Cys)-OH;

[0710] Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-OH;

[0711] Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-OH;

[0712] Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-OH;

[0713] Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-OH;

[0714] Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp—Cys)-OH;

[0715] Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-0H;

[0716] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH;;

[0717] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH;;

[0718] Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH;;

[0719] Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH,;

[0720] Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NH,;

[0721] Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH,;

[0722] Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH;;

[0723] Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH,;

[0724] Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH,; %

[0725] Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-0H.

[0726] 3F 1A % 1Bl UERA SHE 22 B 39l tE JEHEES, dubdoR AUldA JiAE i g/EE A
=% Aol A FAA R ZAE W AR 4 38 ol &St diA Axd 4 ot

[0727] 3 1A 3 IB - Ay pade] wARk 5 sk

[0728] 1A

[0729] 3 A AMEA | RAE AEA] |
Ac-Nle—-c(Asp-His-D-Phe-Arg-Trp- B -Ala-Lys)-Ni, 1095.27 1095.2 96.4
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6c-Lys)-NH, 1149.36 1149.05 96
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx—Cys)-NH, 1116.38 1115.8 98
D-Phe-c(Cys—His-D-Phe-Arg-Trp-Ala-D-Cys)~Thr-NIL, 1167.38 1167.3 99
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D-Phe-c(Cys-His-D-Phe-Arg-Trp- B -Ala-D-Cys)-Thr-NH, 1167.38 1167.5 93
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH, 1181.41 1181.9 99
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH, 1102.35 1103 99
Ac—Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH, 1123.32 1123.9 99
Ac—A6¢-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1121.31 1121.2 93
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NI, 1193.37 1193.2 92.6
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NI,: 1149.36 1149 .4 94.5
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1109.3 1109.2 91.5
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1074.3 1074.6 98.3
Ac—Nle-c(Cys— B -Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1074.3 1074.4 91
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH, 1088.32 1088.4 93
Ac—Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH, 1088.32 1088.4 80
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH, 1060.27 1060.4 90
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1074.3 1074.4 93
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1074.3 1074.4 81
Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1074.3 1074 .4 92
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH, 1088.32 1088.4 9
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH, 1088.32 1088.4 91
Ac-Nle-c(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH, 1060.27 1060.4 96
Ac—Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH, 1074.3 1074.4 66
Ac-Nle-c(Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH, 1074.3 1074.2 9
Ac-Nle-c(Cys—-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH, 1088.32 1088.2 93
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH, 1088.32 1088.4 90
Ac-Nle-c(Cys—Gly-His-D-Phe-Arg-Trp-D-Cys)-NH, 1060.27 1060.4 91
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH, 1074.3 1074.4 65
Ac-Nle-c(D-Cys—-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH, 1074.3 1074.2 93
Ac-Nle-c(D-Cys- B -Ala-His-D-Phe-Arg-Trp-D-Cys)-NH, 1074.3 1074.4 92
Ac-Nle-c(D-Cys—Gaba-His-D-Phe-Arg-Trp-D-Cys)-NI, 1088.32 1088.4 90
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH, 1088.32 1088 95
Ac-0ic—c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1147.35 1147.4 97.5
Ac—Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1135.33 1135.1 99
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1163.39 1163.4 99
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1149.36 1149.2 99
[0730] Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1107.28 1107 98.9
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1107.28 1107.4 99
Ac-hLeu—c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1123.32 1123.2 99
Ac-D-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1163.39 1163.6 94
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Ac—Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1143.31 1143.3 96.9
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1143.31 1143.3 96.5
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1135.33 1135.4 99
n—4-E] & -Cha-c(Asp-His-D-Phe-Arg-Trp—-Gaba-Lys)-NH, 1177.41 1177.5 88.6
Ac—hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1157.34 1157.2 70
Ac- B hMet—-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1141.36 1141.2 39
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1081.24 1080.9 92.5
Ac—Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH, 1135.33 1135.2 85
Ac—hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH, 1149.36 1149.1 87
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH, 1095.27 1095.4 98.6
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH, 1109.3 1109.2 93.8
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH, 1129.29 1129.2 81.9
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH, 1095.27 1095.3 97
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp- 3 -Ala-Lys)-NH, 1095.27 1095.3 82
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH, 1109.3 1109.1 99
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH, 1137.35 1137.4 98
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH, 1123.32 1123.3 97.3
Ac—Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NH, 1102.35 1102 99
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NH, 1088.32 1087.8 97
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NH, 1116.38 1116.2 99
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- 3 -Ala-Cys)-NH, 1074.3 1073.8 99.9
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH, 1074.3 1073.8 99.9
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH, 1124.36 1123.6 96.1
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH, 1135.38 1134.5 99.1
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NH, 1135.38 1134.6 94.8
nF-Eb =L -Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH, 1113.37 1112.6 95.7
nF-EF =Y -Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—Cys)-NH, 1102.35 1101.5 99.9
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH, 1085.32 1084 .4 97.7
Ac—Nle-c(Cys-D-Ala-His-D-Phe-Arg-1-Nal-Cys)-NH, 1085.32 1084.5 96.6
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NH, 1091.35 1090.4 96.2
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp-Cys)-NH, 1132.33 1131.5 99.9
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH, 1095.27 1094 .6 99.9
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH, 1141.41 1140.5 95.6
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1102.35 1101.6 99.9
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 1102.35 1101.6 99.9
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 1130.4 1129.6 99.9
D-Phe-c(Cys-His-D-Phe-hArg-Trp- B -Ala-D-Cys)-Thr-NH, 1181.41 1181.7 96.9
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp- 3 -Ala-D-Cys)-Thr-NH, 1211.43 1211.7 97.1
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D-Phe-c(Cys-His-D-Phe-Arg-Bip- B -Ala-D-Cys)-Thr-NH, 1204 .44 1204.6 99

D-Phe-c(Cys—-His-D-(Et )Tyr-hArg-Trp- B -Ala-D-Cys)-Thr-Ni, 1225.46 1225.7 97

D-Phe-c(Cys-His-D-Phe-hArg-Bip- B -Ala-D-Cys)-Thr-NH, 1218.47 1218.8 99

D-Phe-c(Cys—-His-D-(Et )Tyr-hArg-Bip- B -Ala-D-Cys)-Thr-Ni, 1262.52 1263 99

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NH, 1131.35 1131.2 96.8
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala—Cys)-NI, 1145.37 1145.3 96.4
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 3 -Ala—-Cys)-NH, 1145.37 1145.2 98.2
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NI, 1159.4 1159.2 95.1
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 1173.43 1173.3 96.8
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 1060.31 1060.3 98.5
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH, 1095.27 1094.7 96.2
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH, 1112.32 1111.7 96.5
Ac—c(Cys-Glu-His-D-Phe-Arg-Trp-Ala-Cys)-NH, 1090.25 1089.6 99.9
Ac-c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH, 1101.27 1100.6 98.3
Ac—c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala—-Cys)-NH, 1032.22 1031.5 95.2
Ac-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-Ni, 1043.24 1042.5 95.6
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala—-Cys)-NH, 1144.39 1144.6 95.3
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 3 -Ala-Cys)-NH, 1145.37 1144 .6 97.3
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 1158.41 1158.6 96.5
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH 1103.33 1103 99.9
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NH, 1088.32 1087.6 99.9
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH, 1102.35 1101.7 99.9
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NH, 1116.38 1115.7 99.9
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NH, 1116.38 1115.8 97.4
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NH, 1116.38 1115.5 96.5
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH, 1156.44 1155.6 96.4
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1116.38 1115.7 95

Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-Ni, 1116.38 1115.5 99.9
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH, 1144 .43 1144 99.9
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH; 1088.32 1088 96.7
Ac—Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1128.39 1128.4 95.8
Ac-Ile-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH; 1088.32 1088.4 95

Ac—Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1122.34 1122 95.2
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1074.3 1074.6 95.4
Ac—2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1172.4 1172.2 95.2
Nle—-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH, 1046.29 1046.4 97.6
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1080.3 1080 95.8
Ac-Nle-c(Cys—-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH, 1099.35 1099.6 96.6
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Ac—Nle—c(Cys-D-Ala-His-D-Phe-Arg-Trp—-Cys)-OH 1075.28 1075.2 99.9
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba—Cys)-NH, 1088.32 1088 95.8
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NH, 1183.4 1182.85 99.9
Ac—Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH, 1145.33 1145 99.99
Ac—Nle-c(Asp-His-D-2-Nal-Arg-Trp- B Ala-Lys)-NH, 1145.33 1145 99.99
Ac—Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba—Cys)-NH, 1138.38 1137.8 99.99
Ac—Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH, 1166.44 1166 99
Ac—hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH, 1207.4 1206.9 99
Ac—Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH, 1199.42 1198.8 100
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1117.3 1116.9 95.10
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 1117.33 1116.8 99.2
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 1145.38 1144.9 96.4
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH, 1159.41 1158.9 99.9
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-Ni, 1159.41 1159.1 99
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 1145.38 1145.1 99
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH, 1138.3 1138.0 98.0
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH, 1138.3 1138.1 99.0
1B
Shet= AR AMNA R AHA (5
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NI; 1167.39 1167.40 99.9

A 3: A|FI AF

2 dg o] 33ES 7] FAgol weEl sty o]ie] HAgtmE2d F£E8A 9 =29 A4S HAET 4 9l
o FgdAEE, 24 AAE SHY fARE F8E AFSste] B i o] slgtEe] dWeleFEd $£8A £4
of gt A% &4dS AT & Ut

HIAls FR]E 2]7FE (Radioligand)d ZE 241

AlgdAd 8 A B AFEEE AE 92, hMC-R &3 ABENY] 1, 3, 4 £+ 58 dgHo= HHFs}
£ CHO-K1 g2 AFF2ZHE #5319, Y= hMC-R < xﬂe W 3l CHO-K1 M XS, pH 7.4¢] ®Wi3F 50

mM Tris-HCl FolA %<& 8 t}S(Branson® 72 A, <F 30%), 9F 4 CollA] 39,000 g2 1087+ 44
Zekoitt. AL FAF AT Aol A, oF 4 TellA 50,000 g= 1083 dAEsiiet. AxE =
= & °F - 80 Col mHsIGITt.

I -NDP- @ -MSH, Amersham Biosciences®) Adto] et AAA As)=, &
233 96 9 ZHo)EoA FEATE.  AEd uke} o] F=ujd AE H(1-10 pg 9HE/ )L HXE
SR FEE FT7HAIIEA 0.20 & A IHNI(BSA), 5 mM MgCly, 1 mM CaCl, 2 0.1 mg/mL BHA]Eg}ale]
#

:
)—]
<

=

\./
A
=
('D

U
"U
=
o

N
S:

g
D
S2
—~

pH 7.49 50 mM Tris-HCl ZolA 0.1-0.3 nM [ T1-NDP- a -MSHS} M| & 90-12327F ok 37 CollA] Q15
A&tgith.  Packard Filtermate® $77]15 o]gate], 0.1 % (w/v) Zglold@le]W(PED) 0.2 wE] HAAA
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[0738]
[0739]
[0740]

[0741]

[0742]

[0743]

[0744]

GF/C &2 A% e ZHolE(Unifilter®; Packard)

125

W

[

1838 v AY 37 BA oz BASUHXL fit; IDBS).

>

T o=, e
[ T]-NDP-a-MSH =g E8AZth. JHE oF 04 TelA, pH 7.49 50 mM Tris-HC1& ©]&3te] 3H A

9% th, Packard Topcount® A@elold 82 ol§3te] WalsS EAslelr),
3

[

125

F 24, 2B ¥ 2C - A9d ggtEel tid WAbs ®AE PRt=e] AjE 24 dolg

SSS0d 10-0997177

[]-NDP- o -MSHEZ 2-¥], ZA3¥te

29 dele= AFHE

Aegt vk e o5 A7) B4R HAEsla, AF (Mo Ki)E & 24, 2B 2 20 YERAATH

3k 2A
shete Ki Ki Ki Ki Ki
hMC1-R  [hMC3-R  |hMC4-R |hMC5-R  |hMC1-R/
MC4-R
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 3.87 10.1 2.09 430 1.9
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 4.01 12.1 1.76 352 2.3
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 8.29 13.3 2.78 816 3.0
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NH, 3.93 172 11.0 538 0.36
Ac-Arg-c(Cys—His-D-Phe-Arg-Trp-Gaba—Pen)-NI; 1.81 20.5 4.57 502 0.4
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 9.67 22.0 4.2 1900 2.3
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH, 0.79 45.5 1.21 493 0.6
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH, 0.68 20.7 1.01 783 0.7
x 2B
ke Ki Ki Ki Ki Ki
hMC1-R hMC3-R  [hMC4-R | hMC5-R 21\_/[}%1—1?/ MC
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-1-Nal-Cys)-NH, 114 63.9 3.07 1657 37.1
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 11 26 7.6 1800 1.4
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp- B -Ala-D-Cys)-Thr— |0.05 9.3 1.1 2.9 0.0
NH,
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 0.07 4.1 0.85 8.8 0.1
Ac—Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH, 0.12 10 0.43 0.42 0.3
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH, 0.05 1.3 0.47 0.2 0.1
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- B -Ala-Lys)-NH, 0.0996 9318  [0.617 [10.9  [0.16
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx—Cys)-NH, .0132 16.1 1.23 0.359 0.11
D-Phe-c(Cys-His-D-Phe-Arg-Trp- 3 -Ala-D-Cys)-Thr-NH, 0.207 43.2 2.58 |34 0.08
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH, 0.420 106 4.75 1260 0.09
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH, 0.0951 [9.33  |0.84 [13.4 0.1
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH, 0.999 300 1.1 431 0.09
Ac-Cha~c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 0.106 11.8 1.49 110 0.07
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH; 0.0506 19.89 1.04 16.3 0.05

_54_



SSS0d 10-0997177

Ac—Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 0.884 223 22.5 609 0.04
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 0.721 93.5 56.0 747 0.01
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 0.227 14.5 2.99 164 0.08
Ac—hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 0.277 25.2 3.37 203 0.08
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- 3 -Ala-Cys)-NH, 0.323 14.1 1.96 24.0 0.16
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH, 34.1 118 17.0 5560 2.01
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 29.1 22.8 3.84 2550 7.58
D-Phe-c(Cys—His-D-Phe-hArg-Trp- B -Ala-D-Cys)-Thr-NH, 0.442 123 10.3 521 0.04
D-Phe-c(Cys-His-D-Phe-Arg-Bip- B -Ala-D-Cys)-Thr- NH, 5.80 3370 583 1130 0.01
D-Phe-c(Cys-His-D-(Et ) Tyr-hArg-Trp- B -Ala-D-Cys)-Thr-NH, | 0.0567  [31.4 14.7 9.27 0

D-Phe-c(Cys-His-D-Phe-hArg-Bip- B -Ala-D-Cys)-Thr-NH, 1.68 1260 172 1220 0.01
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip- B -Ala-D-Cys)-Thr-NH, | 0.128 85.6 36.9 38.0 0

Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NH, 0.352 149 3.01 339 0.12
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala—Cys)-NH, 3.93 876 48.0 4940 0.08
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 3 -Ala—-Cys)-NH, 0.995 287 4.80 766 0.21
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NI, 0.848 184 3.76 956 0.23
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 1.10 228 7.58 859 0.15
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH, 0.659 98.9 2.55 4.19 0.26
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH, 4.12 445 50.6 4300 0.08
Ac—c(Cys=Glu-His-D-Phe-Arg-Trp-Ala—-Cys)-Nl, 111 1710 47.7 694 2.33
Ac—c(Cys—Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH, 262 2500 96.4 1460 2.72
Ac-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH, 199 5990 96.7 >10000 2.06
Ac—c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH, 132 4560 40.7 8810 3.24
Ac—Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala—Cys)-NH, 9.12 1130 22.1 2860 0.41
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- 3 -Ala—-Cys)-NH, 1.00 227 5.55 496 0.18
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba—Cys)-NI, 0.536 169 3.12 358 0.17
Ac-Nle-c(Cys-D-Ala-Hlis-D-Phe-Arg-Trp-Pen)-0H 32.1 330 17.4 165 1.84
Ac-Nle-c(Cys—-D-Abu-His-D-Phe-Arg-Trp-Cys)-NH, 10.6 41.1 7.69 54.9 1.38
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH, 13.0 104 10.1 40 1.29
Ac—Nle-c(Cys-D-1le-His-D-Phe-Arg-Trp-Cys)-NH, 4.28 38.5 9.0 12.5 0.48
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NH, 1.60 6.82 4.13 5.57 0.39
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NH, 12.0 85.8 11.2 40 1.07
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH, 0.353 2.08 1.41 0.857 0.25
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba—-Cys)-NH, 0.537 86.1 5.89 2.56 0.09
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH, 0.744 178 3.51 2.69 0.21
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH, 0.216 17.4 0.995 |0.486 0.22
Ac—Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 0.107 9.11 0.884 10.354 0.12
Ac-Ile-c(Cys-His-D-Phe-Arg-Trp-Gaba—Cys)-NH, 0.148 13.9 1.06 0.423 0.14
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Ac—Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 0.254 18.5 2.13 0.714 0.12
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba—-Cys)-NH, 0.256 29.9 1.98 0.864 0.13
Ac—2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 0.560 39.2 2.94 2.73 0.19
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba—-Cys)-NH, 0.1836 15.2 4.93 0.537 0.04
Ac-Nle-c(Cys—3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH, 21.1 151 10.4 92.6 2.03
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp—-Cys)-OH 30.7 152 15.6 114 1.97
Ac-Nle-c(Cys-His-Phe-Arg-D-Trp-Gaba-Cys)-NH, 5.20 150 138 20.3 0.04
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-Ni, 4.89 290 21.3 11.1 0.23
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH, 25.5 3.82 7.61 102 3.35
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH, 32.5 5.85 2.53 94.6 12.85
Ac—Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH, 22.2 12.7 16.6 125 1.34
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH, 1.17 1.56 0.277 |3.24 4.22
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp- B -Ala-Lys)-NH, 0.648 2.78 0.329 |1.4 1.97
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba—Cys)-NH, 0.393 1.36 0.375 [1.11 1.05
Ac—Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH, 0.333 2.91 0.998 10.366 0.33
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH, 0.461  |2.45 0.931 [1.37 0.50
Ac—Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH, 0.576 3.98 2.82 3.91 0.20
3 2C
st Ki Ki Ki Ki Ki
hMC1-R  |hMC3-R  [hMC4-R  |hMC5-R  |hMC1-R
/NMC4-R
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH, 17.9 1.68 0.256 23.4 69.9

Ao 22 AP PEA

-

AU AbelEE AP(cAMP) H%= Axbslahabd(BCL) 241 (Meso Scale Discovery®, Gaithersburg, MD; ©|&
Mspet show SAeqltk. hiC =&A A HE
N (RMPI 1640 ¢+F 92 0.5 mM o]aF-EuE AL
Sl hC 84 MEEY 1, 3, 4 &
Ho] glom g-cAlP FAZ Y 3849 HE]-o]o]®o] ok 7,000 ME/He] LR ¥

Z
2}
2E FES FEE S7MAZIEA HUFsIAL, AEE oF 4083 <F 37 TollA widstsith.  wids ¥, 0.2%

jincs

S g A o7 W= CHO-K1 HES RMPI 1640® 241 o=
ol

A (IBMX) 2 0.2% d9d Zre|d(MSD blocker A)& X
52 kAo W= (HO-Kl FAASRFE, B3
[e3]
S

-~

fr

T

ol & i

L

zié}o] XL
g 2@ 2.5 M TAG FEF-EAE AP (MSD)o] SHg-E 2hol Al ehE e (MgCl, 2 Triton X-100®0]
EPES-¢k&3hel ¢l &, pH 7.3)5 F7bstel, AIZS AeclA of 00wt wigstaltt. ol wjgd
E -1007} SF¥ Tris-4=3le g9 pH 7.8)2 H7}3}aL, Sector Imager
Zo] o)a ZA] ME ol Aol E(cell lysate)ol 9] cAWP 52 =431
ok, HolElE AFEHE o] &3 vAY 3] EA(XL fit; IDBS)L2 BEAEG, Gy 5% EE Kb 3 & o
v gz =8t
BCo Aol ubg whgel 508, o7t AEd BAoR o] g3l AHE AP Ayl w:e) 506F S5z
Bod 284 SR FEolth, Kb ghe AFAS Ee eI, Schild ¥Aol o8 AgsAt. e
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sHAlE, AgAY L& T7HAIZIHA AEA19 sX-vg A4S FeUT. Kb gk ZEAd dis
& FAeA 28] ¥ (shift)E s AFAY FEolth.  o]& Schild EFNA y-FollA 0° 21&
sto] ALkt
Aeg shgtES A7) BAo® B2Estal, 11 Ads= 3% 3A, 3B, 3C B 3D YERIITE.
3£ 3A, 3B, 3C B 3D - Ak shghEel g cAMP AEA] ol
& S3A
ﬂ@—% EC50 EC50 EC50 ECSO EC50
hMC1-R hMC3-R hMC4-R hMC5-R hMC1-R
/MC4-R
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp- |5.79 5.25 0.313 1630 18.0
CYS)—NHZ
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg- 6.17 5.6 0.397 1020 16.0
Trp—Cys)-NH,
Ac-D-Arg-c(Cys—-D-Ala-His-D-Phe-Arg- 26.5 10.5 0.493 2440 54.0
Trp—Pen)-NH,
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba- | 8.43 32.4 0.959 2140 9.0
Pen)-NH,
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp—-Gaba- |4.23 8.09 0.719 23.2 6.0
Pen)-NH,
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp- |43.3 13.3 0.79 10000 61.0
Pen)-NH,
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala- |1.48 5.76 0.078 297 19.0
LYS)_NHZ
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala- 1.39 2.89 0.055 467 25.0
Lys)-NH,
ND = & <Hd
¥ 3B
ﬁl“;}% ECSO ECSO ECSO EC50 EC50
hMC1-R hMC3-R | hMC4-R hMC5-R hMC1-R
/MC4-R
Ac-Nle-c(Cys—D-Ala-His-D-Phe-Arg-Trp—Cys)-NH; 2.4 0.33 0.078 420 31
D-Phe-c(Cys-His-D-(Et )Tyr-Arg-Trp- 8 -Ala-D-Cys)- [0.35 1.1 0.11 0.37 3
Thr—-NH,
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 0.31 0.27 0.018 3.1 17
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba—Pen)-NH, 0.28 0.24 0.028 3.9 10
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH, 0.37 0.1 0.021 1.7 18
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- 3 -Ala-Lys)-NH, 0.834 0.145 0.128 2.79 6.52
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn—Cys)-NH, 0.76 0.199 0.0492 1.73 15.45
Ac—-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 3.26 0.189 0.0949 30.2 34.35
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 1.37 0.628 0.131 3.48 10.46
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Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH, 2.27 3.32 7.24 415 0.31
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp—Cys)-NI; ND 1.89 0.531 ND ND
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH, 14.3 2.03 0.183 2240 78.14
D-Phe-c(Cys-His-D-(Et )Tyr-hArg-Trp- B -Ala-D-Cys)- |0.345 2.71 5376 2.38 0.06
Thr-NH,
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip- 8 -Ala-D-Cys)- |0.685 81.8 86.9 31.8 0.01
Thr—-NH,
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH, 0.931 3.22 1.65 >10000 |0.56
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NH; 3.24 0.465 0.0915 78.5 35.41
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH, 0.819 0.541 0.453 45.3 1.81
ND = A& <H
3t 3C
shehe EC50 Kb Kb MC4-R |EC50
hMC1-R hMC3-R hMC5-R
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp—Cys)-NH, 17.6 12.4 38.8 11.8
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH, 0.619 2.98 0.109 0.189
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp- 3 -Ala-Lys)-NI, 0.913 0.536 0.346 0.489
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba—-Cys)-NH, 0.231 18.4 0.782 0.153
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NI, 0.581 10.8 0.967 0.126
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<120>

<130>

<140>
<141>

<150>
<151>

SEQUENCE LISTING
BIOMEASURE, INCORPORATED

MELANOCORTIN RECEPTOR LIGANDS

146P2/PCT2

PCT/US2006/26586
2006-07-10

US 60/748850
2005-12-09
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<150> US 60/697779
<151> 2005-07-08

<160> 61

<170> PatentIn version 3.3

<210> 1

<211>

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

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

<220>

<221> DOMAIN
<222> (2)..(8)
<223> C(yclic

<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-1l-cyclohexanecarboxylic acid (A6c)

<220>

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

<400> 1
Xaa Asp His Xaa Arg Trp Xaa Lys
1 5
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

2

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 6-aminohexanoic acid (Ahx) or 5-aminopentanoic acid (Apn)

MOD_RES
(8)..(8)
AMIDATION

2

Xaa Cys His Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>

5

3

9

PRT

Artificial Sequence
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Melanocortin receptor ligand

MISC_FEATURE
(D..(D
Xaa = D-Phe

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
(9)..(9)
AMIDATION

3

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

5

4

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 5-aminopentanoic acid (Apn)

MOD_RES
(8)..(8)
AMIDATION

4

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

5

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1D)

Xaa = l-amino-1-cyclohexanecarboxylic acid (A6¢) modified with

acyl (Ac)

DOMAIN
(2)..(8)
Cyclic
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

5

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5

6

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)

Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal), beta-cyclohexylAla (Cha)

or Nle, all modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(41)
Xaa = D-Phe

_68_
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

6

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

7

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)

Xaa = D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),

alpha-aminoisobutyric acid (Aib) or Gly

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION
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<400> 7
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 8

<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> C(yclic

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa = D-Cys

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
alpha—aminoisobutyric acid (Aib) or Gly

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

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

<400> 8
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Xaa Xaa Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

9

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE

(3)..(3)

Xaa = D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
alpha—aminoisobutyric acid (Aib) or Gly

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
(8)..(8)
AMIDATION

9

Xaa Cys Xaa His Xaa Arg Trp Xaa

1

5
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

10

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)
Xaa = D-Cys

MISC_FEATURE
(3)..(3)

Xaa = Ala, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba)

or alpha—aminoisobutyric acid (Aib)

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
(8)..(8)
AMIDATION
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<400> 10
Xaa Xaa Xaa His Xaa Arg Trp Xaa
1 5

<210> 11

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = octahydroindole-2-carboxylic acid (Oic), cyclohexylGly (Chg),

homo-cyclohexylAla (hCha), D-betacyclohexylAla (D-Cha), nipecotic acid (Nip), homo-Pro (hPro), homo-
Leu (hLeu), Phe, D-Phe,

D-cyclohexylGly (D-Chg),homo-Phe (hPhe), beta-homoMet (beta-hMet) or 4-aminobutyric acid (Gaba), all
modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba)

<220>

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

<400> 11

Xaa Asp His Xaa Arg Trp Xaa Lys
1 5

<210> 12
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

8
PRT
Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)

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

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

12

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

5

13

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
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<222> (1)..(1)
<223> Xaa = beta-cyclohexylAla (Cha), homo-cyclohexylAla (hCha), Leu,
homo-Leu (hLeu) or Phe, all modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa = D-Trp

<220>

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

<400> 13
Xaa Asp His Xaa Arg Xaa Ala Lys
1 5

<210> 14

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

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

<220>

<221> DOMAIN
<222> (2)..(8)
<223> (yclic
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)
Xaa = D-Trp

MISC_FEATURE
(7)..(7)

Xaa = D-Ala, beta-Ala, 4-aminobutyric acid (Gaba),
7-aminoheptanoic acid (Aha) or 5-aminopentanoic acid (Apn)

MOD_RES
(8)..(8)
AMIDATION

14

Xaa Asp His Xaa Arg Xaa Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5

15

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
4)..(41)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)
Xaa = D-Trp

MISC_FEATURE
(7)..(7)

Xaa = 5-aminopentanoic acid (Apn), 4-aminobutyric acid (Gaba),

6-aminohexanoic acid (Ahx), beta-Ala, D-Ala

MOD_RES
(8)..(8)
AMIDATION

15

Xaa Cys His Xaa Arg Xaa Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

16

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

_77_
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(5)..(5)
Xaa = D-beta—-(2-naphthyl)Ala (D-2-Nal)

MISC_FEATURE
(7)..(7)

Xaa = Trp, beta-(2-naphthyl)Ala (2-Nal) or beta-(1-naphthyl)Ala

(1-Nal)

MOD_RES
(8)..(8)
AMIDATION

16

Xaa Cys Xaa His Xaa Arg Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5

17

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with n-butanoyl

DOMAIN
(2)..(8)
Cyclic

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)
Xaa = beta—-(2-naphthyl)Ala (2-Nal) or Trp

MOD_RES
(8)..(8)
AMIDATION

17

Xaa Cys Xaa His Xaa Arg Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

18

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(7)..(7)

Xaa = beta—(2-naphthyl)Ala (2-Nal), beta-(l-naphthyl)Ala (1-Nal)

or 3-benzothienylAla (Bal)

MOD_RES
(8)..(8)
AMIDATION

18

Xaa Cys Xaa His Xaa Arg Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

5

19

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

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

<400>

MOD_RES
(8)..(8)
AMIDATION

19

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

20

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-beta-2-naphthylAla (D-2-Nal)

MISC_FEATURE
(7). .(7)
Xaa = 3-benzothienylAla (Bal)

MOD_RES
(8)..(8)
AMIDATION
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<400>

20

Xaa Cys Xaa His Xaa Arg Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

21

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)

Xaa = penicillamine (Pen)

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION

21

Xaa Xaa Xaa His Xaa Arg Trp Cys
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

22

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)

Xaa = Cys or penicillamine (Pen)

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(8)..(8)

Xaa = penicillamine (Pen)

MOD_RES
(8)..(8)
AMIDATION
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<400>

22

Xaa Xaa Xaa His Xaa Arg Trp Xaa

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

23

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(D..(D
Xaa = D-Phe

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(5)..(5)
Xaa = homo-Arg (hArg)

MISC_FEATURE
(7)..(7)
Xaa = beta-Ala

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
(9)..(9)
AMIDATION

_84_
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<400>

23

Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

24

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(D). .(1)
Xaa = D-Phe

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-(Et)Tyr

MISC_FEATURE
(5)..(5)
Xaa = Arg or homo-Arg (hArg)

MISC_FEATURE
(7). .(7)
Xaa = beta—Ala

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
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<222>
<223>

<400>

(9)..(9)
AMIDATION

24

Xaa Cys His Xaa Xaa Trp Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

25

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(D). .(1)
Xaa = D-Phe

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)
Xaa = 4,4'-biphenylAla (Bip)

MISC_FEATURE
(7). .(7)
Xaa = beta—Ala

MISC_FEATURE
(8)..(8)
Xaa = D-Cys
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<220>
<221>
<222>
<223>

<400>

MOD_RES
(9)..(9)
AMIDATION

25

Xaa Cys His Xaa Arg Xaa Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

26

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(D). .(1)
Xaa = D-Phe

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe or D-(Et)Tyr

MISC_FEATURE
(5)..(5)
Xaa = homo-Arg (hArg)

MISC_FEATURE
(6)..(6)
Xaa = 4,4'-biphenylAla (Bip)

MISC_FEATURE
(7)..(7)
Xaa = beta-Ala
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(8)..(8)
Xaa = D-Cys

MOD_RES
(9)..(9)
AMIDATION

26

Xaa Cys His Xaa Xaa Xaa Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

27

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(D). .(1)
Xaa = Nle

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 5-aminopentanoic acid (Apn)

MOD_RES
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<222>
<223>

<400>

(8)..(8)
AMIDATION

27

Xaa Cys His Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

28

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(7). .(7)
Xaa = Trp or 3-benzothienylAla (Bal)

MOD_RES
(8)..(8)
AMIDATION

_89_
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<400>

28

Xaa Asp Xaa His Xaa Arg Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

29

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(8)..(8)

Xaa = penicillamine (Pen) or Cys

MOD_RES
(8)..(8)

C-terminus is the free acid

29

Xaa Cys Xaa His Xaa Arg Trp Xaa

1

5
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

30

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE

(3)..(3)

Xaa = D-alpha—aminobutyric acid (D-Abu), D-Val, D-Ile, D-Leu,
D-tert-Leu (D-Tle) or D-beta-cyclohexylAla (D-Cha)

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION

30

Xaa Cys Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

5

31

8

PRT

Artificial Sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)

Xaa = penicillamine (Pen)

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

31

Xaa Xaa His Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>

5

32

8

PRT

Artificial Sequence

Melanocortin receptor ligand
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)

Xaa = Cys or penicillamine (Pen)

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MISC_FEATURE
(8)..(8)

Xaa = penicillamine (Pen)

MOD_RES
(8)..(8)
AMIDATION

32

Xaa Xaa His Xaa Arg Trp Xaa Xaa

1

<210>
<211>
<212>
<213>

<220>
<223>

5

33

8

PRT

Artificial Sequence

Melanocortin receptor ligand
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<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Leu, beta-cyclohexylAla (Cha), Ile, Phe, Val or
beta-(2-naphthyl)Ala (2-Nal), all modified with acyl (Ac)

<220>

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> 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> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa = Nle or Phe

<220>
<221> DOMAIN
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

34

Xaa Cys His Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

35

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = beta-(3-pyridiyl)Ala (3-Pal)
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

35

Xaa Cys Xaa Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

36

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe
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<220>
<221>
<222>
<223>

<400>

MOD_RES
(8)..(8)

C-terminus is the free acid

36

Xaa Cys Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

37

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(6)..(6)
Xaa = D-Trp

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

37

Xaa Cys His Phe Arg Xaa Xaa Cys
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

38

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal)

MISC_FEATURE
(7). .(7)
Xaa = Ala or beta—Ala

MOD_RES
(8)..(8)
AMIDATION

38

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

5

39

8

PRT

Artificial Sequence
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<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

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

<220>

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

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> Xaa = D-beta-(2-naphthyl)Ala (D-2-Nal)

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa = 4-aminobutyric acid (Gaba) or 6-aminohexanoic 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)

_99_



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-beta—-(2-naphthyl)Ala (D-2-Nal)

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

40

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

41

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(41)
Xaa = D-Phe
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(7)..(7)

Xaa = beta-Ala or 5-aminopentanoic acid (Apn)

MOD_RES
(8)..(8)

C-terminus is the free acid

41

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

42

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 6-aminohexanoic acid (Ahx) or 5-aminopentanoic acid (Apn)

MOD_RES
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<222> (8)..(8)
<223> C(C-terminus is the free acid

<400> 42
Xaa Cys His Xaa Arg Trp Xaa Cys
1 5

<210> 43

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

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

<220>

<221> DOMAIN
<222> (2)..(9)
<223> C(yclic

<220>

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

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa = D-Cys

<220>

<221> MOD_RES

<222> (9)..(9)

<223> C-terminus is the free acid
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<400>

43

Xaa Cys His Xaa Arg Trp Xaa Xaa Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

D-cyclohexylGly(D-Chg) or homo-Phe (hPhe), all modified with acyl(Ac)

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

44

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)

SS50d 10-0997177

Xaa = beta-cyclohexylAla (Cha), Nle, cyclohexylGly (Chg), D-beta-cyclohexylAla (D-Cha), homo-
cyclohexylAla (hCha),

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)

C-terminus is the free acid

44

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>

5

45
8
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<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

SS50d 10-0997177

PRT
Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)
Xaa = D-Trp

MISC_FEATURE

(7). .(7)

Xaa = 4-aminobutyric acid (Gaba), 6-aminohexanoic acid (Ahx),
beta-Ala or D-Ala

MOD_RES
(8)..(8)

C-terminus is the free acid

45

Xaa Cys His Xaa Arg Xaa Xaa Cys

1

<210>
<211>
<212>
<213>

5

46

8

PRT

Artificial Sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-beta—-(2-naphthyl)Ala (D-2-Nal)

MISC_FEATURE

(7..(7D)

Xaa = Trp, beta—(2-naphthyl)Ala (2-Nal), beta-(1-naphthyl)Ala
(1-Nal) or 3-benzothienylalanine (Bal)

MOD_RES
(8)..(8)

C-terminus is the free acid

46

Xaa Cys Xaa His Xaa Arg Xaa Cys

1

<210>
<211>
<212>
<213>

<220>

5

47

8

PRT

Artificial Sequence
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)

Xaa = penicillamine (Pen)

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)

C-terminus is the free acid

47

Xaa Xaa Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

5

48

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1..(1)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MISC_FEATURE
(8)..(8)

Xaa = penicillamine (Pen)

MOD_RES
(8)..(8)

C-terminus is the free acid

48

Xaa Cys His Xaa Arg Trp Xaa Xaa

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

5

49

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MOD_RES
(1)..(1)
modified with acyl (Ac)
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-beta—-(2-naphthyl)Ala (D-2-Nal)

MOD_RES
(8)..(8)
AMIDATION

49

Arg Cys Xaa His Xaa Arg Trp Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

50

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1D)

Xaa = Arg or D-Arg, both modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

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

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

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

<400> 50
Xaa Cys Xaa His Xaa Arg Trp Cys
1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Melanocortin receptor ligand

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa = D-Arg or Arg, both modified with acyl (Ac)

<220>

<221> DOMAIN
<222> (2)..(8)
<223> C(yclic

<220>

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

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

- 109 -

SS50d 10-0997177



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(8)..(8)

Xaa = penicillamine (Pen)

MOD_RES
(8)..(8)
AMIDATION

51

Xaa Cys Xaa His Xaa Arg Trp Xaa

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5

52

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)

Xaa = D-Arg or Arg, both modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

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

<221> DOMAIN
<222> (2)..(8)
<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
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<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> C(yclic

<220>

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

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Xaa = D-Phe

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa = Gly, D-Ala, beta-Ala, 4-aminobutyric acid (Gaba) or
5-aminopentanoic acid (Apn)

<220>

<221> MOD_RES
<222> (9)..(9)
<223> AMIDATION

<400> 54
Xaa Cys Xaa His Xaa Arg Trp Xaa Cys
1 5

<210> 55

<211> 8

<212> PRT

<213> Artificial Sequence

- 112 -



<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Melanocortin receptor ligand

MOD_RES
(1)..(1)
modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)

Xaa = Trp or beta—(2-naphthyl)alanine (2-Nal)

MOD_RES
(8)..(8)
AMIDATION

95

Cys Glu His Xaa Arg Xaa Ala Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

5

56

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MOD_RES
(1)..(1)
modified with acyl (Ac)
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(2)..(2)
Xaa = D-Ala

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(6)..(6)
Xaa = Trp or beta-(2-naphthyl)Ala (2-Nal)

MOD_RES
(8)..(8)
AMIDATION

56

Cys Xaa His Xaa Arg Xaa Ala Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

57

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(2)..(9)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(8)..(8)

Xaa = Ala, beta-Ala or 4-aminobutyric acid (Gaba)

MOD_RES
(9)..(9)
AMIDATION

57

Xaa Cys Xaa His Xaa Arg Trp Xaa Cys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

58

9

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(9)
Cyclic
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(3)..(3)
Xaa = D-Ala

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MISC_FEATURE
(7..(7)
Xaa = 3-benzothienylAla (Bal)

MOD_RES
(9)..(9)
AMIDATION

58

Xaa Asp Xaa His Xaa Arg Xaa Ala Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5

59

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1..(1)

Xaa = D-homo-cyclohexylAla (D-hCha) modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
4)..(41)
Xaa = D-Phe
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
(8)..(8)
AMIDATION

59

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

5

60

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1D)

Xaa = beta-cyclohexylAla (Cha) modified with n-butyryl

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(4)..(4)
Xaa = D-Phe

MISC_FEATURE
(7)..(7)

Xaa = 4-aminobutyric acid (Gaba)

MOD_RES
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<222>
<223>

<400>

(8)..(8)
AMIDATION

60

Xaa Asp His Xaa Arg Trp Xaa Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

61

8

PRT

Artificial Sequence

Melanocortin receptor ligand

MISC_FEATURE
(1)..(1)
Xaa = Nle modified with acyl (Ac)

DOMAIN
(2)..(8)
Cyclic

MISC_FEATURE
(3)..(3)
Xaa = D-Glu

MISC_FEATURE
(5)..(5)
Xaa = D-Phe

MOD_RES
(8)..(8)
AMIDATION

61

Xaa Cys Xaa His Xaa Arg Trp Cys

1

5
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