
LIGANDS OF MELANOCORTIN RECEPTORS BACKGROUND OF THE
INVENTION The present invention is directed to
peptides which are ligands of one or more of the
melanocortin receptors (MC-R), the
pharmaceutically-acceptable salts thereof, to methods
of using such peptides to treat mammals and to useful
pharmaceutical compositions comprising said peptides.
Melanocortins are a family of regulatory peptides
which are formed by posttranslational processing of
pro-hormone proopiomelanocortin (POMC; 131 amino acids
in length). POMC is processed into three classes of
hormones; the melanocortins, adrenocorticotropin
hormone, and various endorphins (e.g. lipotropin)
(Cone, et al., Recent Prog. Horm. Res., 51:287-317,
(1996); Cone et al., Ann. N.Y. Acad. Sci., 31:342-363,
(1993)). Melanocortins have been found in a wide
variety of normal human tissues including the brain,
adrenal, skin, testis, spleen, kidney, ovary, lung,
thyroid, liver, colon, small intestine and pancreas
(Tatro, J. B. et al., Endocrinol. 121:1900-1907
(1987); Mountjoy, K. G. et al., Science 257:1248-1251
(1992); Chhajlani, V. et al., FEBS Lett. 309:417-420
(1992); Gantz, I . et al. J. Biol. Chem. 268:8246-8250
(1993) and Gantz, I. et al., J. Biol. Chem.
268:15174-15179 (1993)). Melanocortin peptides have
been shown to exhibit a wide variety of physiological
activities including the control of behavior and
memory, affecting neurotrophic and antipyretic
properties, as well as affecting the modulation of the
immune system. Aside from their well known effects on
adrenal cortical functions (adrenocorticotropic
hormone, ACTH) and on melanocytes (melanocyte
stimulating hormone, MSH), melanocortins have also
been shown to control the cardiovascular system,
analgesia, thermoregulation and the release of other
neurohumoral agents including prolactin, luteinizing
hormone and biogenic amines (De Wied, D. et al.,
Methods Achiev. Exp. Pathol. 15:167-199 (1991); De
Wied, D. et al., Physiol. Rev.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); EUerkmann, E. et al., Endocrinol. 130:133-138
(1992) and Versteeg, D. H. G. et al., Life Sci.
38:835-840 (1986)). It has also been shown that
binding sites for melanocortins are distributed in
many different tissue types including lachrymal and
submandibular glands, pancreas, adipose, bladder,
duodenum, spleen, brain and gonadal tissues as well as
malignant melanoma tumors. Five melanocortin receptors
(MC-R) have been characterized to date. These include
melanocyte-specific receptor (MCl-R),
corticoadrenal-spedfic ACTH receptor (MC2-R),
melacortin-3 (MC3-R), melanocortin-4 (MC4-R) and
melanocortin-5 receptor (MC5-R). AU of the
melanocortin receptors respond to the peptide hormone
class of melanocyte stimulating hormones (MSH) (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)). MCl-R, known in the art as
Melanocyte Stimulating Hormone Receptor (MSH-R),
Melanotropin Receptor or Melanocortin-1 Receptor, is a
315 amino acid transmembrane protein belonging to the
family of G-Protein coupled receptors. MCl-R is a
receptor for both MSH and ACTH. The activity of MCl-R
is mediated by G-proteins which activate adenylate
cyclase. MCl-R receptors are found in melanocytes and
corticoadrenal tissue as well as various other tissues
such as adrenal gland, leukocytes, lung, lymph node,
ovary, testis, pituitary, placenta, spleen and uterus.
MC2-R, also called Adrenocorticotropic hormone
receptor (ACTH-R), is a 297 amino acid transmembrane
protein found in melanocytes and the corticoadrenal
tissue. MC2-R mediates the corticotrophic effect of
ACTH. In humans, MC3-R is a 360 AA protein found in
brain tissue; in mice and rats MC3-R is a 323 AA
protein. MC4-R is a 332 amino acid transmembrane
protein which is also expressed in brain as well as
placental and gut tissues. MC5-R is a 325 amino acid
transmembrane protein expressed in the adrenals,
stomach, lung and spleen and very low levels in the
brain. MC5-R is also expressed in the three layers of
adrenal cortex, predominantly in the
aldosterone-producing zona glomerulosa cells.The five
known melanocortin receptors differ, however, in their
functions. For example, MCl-R is a G-protein coupled
receptor that regulates pigmentation in response to
-MSH, a potent agonist of MCl-R. Agonism of the MCl-R
receptor results in stimulation of the melanocytes
which causes eumelanin and increases the risk for
cancer of the skin. Agonism of MCl-R can also have
neurological effects. Stimulation of MC2-R activity
can result in carcinoma of adrenal tissue. Recent
pharmacological confirmation has established that
central MC4-R receptors are the prime mediators of the
anorexic and orexigenic effects reported for
melanocortin agonists and antagonists, respectively.
The effects of agonism of the MC3-R and MC5-R are not
yet known. There has been great interest in
melanocortin (MC-R) receptors as targets for the
design of novel therapeutics to treat disorders of
body weight such as obesity and cachexia. Both genetic
and pharmacological evidence points toward central
MC4-R receptors as the principal target (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 al., Eu. J. Pharm., 450:93-109
(2002); Kask, A. et al., NeuroReport, 10:707-711
(1999)). The current progress with receptorselective
agonists and antagonists evidences the therapeutic
potential of melanocortin receptor activation,
particularly MC4-R. Agonist, antagonist or other
ligand compounds activating one or more melanocortin
receptor would be useful for treating a wide variety
of indications in a subject in need thereof or at risk
thereof including acute and chronic inflammatory
diseases such as general inflammation (U.S. Patent No.
6,613,874; Catania, A. et al., Pharm. Rev., 56:1-29
(2004)), inflammatory bowel disease (U.S. Patent No.
6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29
(2004)), brain inflammation (Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), sepsis (U.S. Patent No.
6,613,874; U.S. Patent No. 6,713,487; Catania, A. et
al., Pharm. Rev., 56:1-29 (2004)) and septic shock
(U.S. Patent No. 6,613,874; Catania, A. et al., Pharm.
Rev., 56:1-29 (2004)); diseases with an autoimmune
component such as rheumatoid arthritis (U.S. Patent
No. 6,713,487; Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)), gouty arthritis (Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004), Getting, S. J. et al.,
Curr. Opin. Investig. Drugs, 2:1064-1069 (2001)), and
multiple sclerosis ((U.S. Patent No. 6,713,487);
metabolic diseases and medical conditions accompanied
by weight gain such as obesity (U.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)), feeding disorders (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)) and Prader-Willi Syndrome (GE, Y. et al.,
Brain Research, 957:42-45 (2002)); metabolic diseases
and medical conditions accompanied by weight loss such
as anorexia (U.S. Patent No. 6,613,874; Wisse, B. R.
et al., Endo., 142:3292-3301 (2001)), bulimia (U.S.
Patent No. 6,720,324), AIDS wasting (Marsilje, T. H.
et al., Bioorg. Med. Chem. Lett., 14:3721-3725 (2004);
Markison, S. et al., Endocrinology, 146:2766-2773
(2005)), cachexia (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)), cancer cachexia (U.S. Patent No. 6,639,123)
and wasting in frail elderly (U.S. Patent No.
6,639,123); diabetes (U.S. Patent No. 6,713,487) and
diabetalogical related conditions and complications of
diabetes such as retinopathy (U.S. Patent No.
6,525,019); neoplastic proliferation (U.S. Patent No.
6,713,487) such as skin cancer (Sturm, R. A., Melanoma
Res., 12:405-416 (2002); Bastiens, M. T. et al., Am.
J. Hum. Genet., 68:884-894 (2001)), and prostate
cancer (Luscombe, C. J. et al., British J. Cancer,
85:1504-1509 (2001); reproductive or sexual medical
conditions such as endometriosis (U.S. Patent No.
6,713,487) and uterine bleeding in women (U.S. Patent
No. 6,613,874), sexual dysfunction (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. Sd., 994:96-102 (2003), Hopps, C. V. et
al., BJU International, 92:534-538 (2003)), erectile
dysfunction ((U.S. Patent No. 6,613,874; Diamond, L.
E. et al., Urology, 65:755-759 (2005), Wessells, H. et
al., Int. J. Impotence Res., 12:S74-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))
and decreased sexual response in females (U.S. Patent
No. 6,713,487; Fourcroy, J. L., Drugs, 63:1445-1457
(2003)); diseases or conditions resulting from
treatment or insult to the organism such as organ
transplant rejection (U.S. Patent No. 6,713,487;
Catania, A. et al., Pharm. Rev., 56:1-29 (2004)),
ischemia and reperfusion injury (Mioni, C. et al., Eu.
J. Pharm., 477:227-234 (2003); Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), treatment of spinal cord
injury and to accelerate wound healing (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), as well as weight
loss caused by chemotherapy, radiation therapy,
temporary or permanent immobilization (Harris, R. B.
et al., Physiol. Behav., 73:599-608 (2001)) or
dialysis; cardiovascular diseases or conditions such
as hemorrhagic shock (Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)), cardiogenic shock (U.S. Patent No.
6,613,874), hypovolemic shock (U.S. Patent No.
6,613,874), cardiovascular disorders (U.S. Patent No.
6,613,874) and cardiac cachexia (Markison, S. et al.,
Endocrinology, 146:2766-2773 (2005); pulmonary
diseases or conditions such as acute respiratory
distress syndrome (U.S. Patent No. 6,350,430; Catania,
A. et al., Pharm. Rev., 56:1-29 (2004)), chronic
obstructive pulmonary disease (U.S. Patent; No.
6,713,487), asthma (U.S. Patent No. 6,713,487) and
pulmonary fibrosis; to enhance immune tolerance
(Luger, T. A. et al., Pathobiology, 67:318-321 (1999))
and to combat assaults to the immune system such as
those associated with certain allergies (U.S. Patent
No. 6,713,487) or organ transplant rejection (U.S.
Patent No. 6,713,487; Catania, A. et alv Pharm. Rev.,
56:1-29 (2004)); treatment of dermatological diseases
and conditions such as psoriasis (U.S. Patent No.
6,713,487), skin pigmentation depletion (U.S. Patent
No. 6,713,487; Ye, Z. et al., Peptides, 26:2017-2025
(2005)), acne (Hatta, N. et al., J. Invest. Dermatol.,
116:564-570 (2001); Bohm, M. et al., J. Invest.
Dermatol., 118:533-539 (2002)), keloidformation (U.S.
Patent No. 6,525,019) and skin cancer (Sturm, R. A.,
Melanoma Res,, 12:405-416 (2002); Bastiens, M. T. et
al, Am. J. Hum. Genet, 68:884-894 (2001)); behavioral,
central nervous system or neuronal conditions and
disorders such as anxiety (U.S. Patent No. 6,720,324;
Pontillo, J. et al., Bioorganic & Med. Chem. Ltrs.,
15:2541-2546 (2005)), depression (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), memory and memory dysfunction
(U.S. Patent No. 6,613,874; Voisey, J. et al., Curr.
Drug Targets, 4:586-597 (2003)), modulating pain
perception (U.S. Patent No. 6,613,874; Bertolini, A.
et al., J. Endocrinol. Invest., 4:241-251 (1981);
Vrinten, D. et al., J. Neurosdence, 20:8131-8137
(2000)) and treating neuropathic pain (Pontillo, J. et
al., Bioorganic & Med. Chem. Ltrs., 15:2541-2546
(2005)); conditions and diseases associated with
alcohol consumption, alcohol abuse and/or alcoholism
(WO 05/060985; Navarro, M. et al., Alcohol Clin. Exp.
Res., 29:949-957 (2005)); and renal conditions or
diseases such as the treatment of renal cachexia
(Markison, S. et al., Endocrinology, 146:2766-2773
(2005)) or natriuresis (U.S. Patent No. 6,613,874) .
Agonist, antagonist or other ligand compounds
activating one or more melanocortin receptor would be
useful for modulating a wide variety of normalizing or
homeostatic activities in a subject in need thereof
including thyroxin release (U.S. Patent No.
6,613,874), aldosterone synthesis and release (U.S.
Patent No. 6,613,874), body temperature (U.S. Patent
No. 6,613,874), blood pressure (U.S. Patent No.
6,613,874), heart rate (U.S. Patent No. 6,613,874),
vascular tone (U.S. Patent No. 6,613,874), brain blood
flow (U.S. Patent No. 6,613,874), blood glucose levels
(U.S. Patent No. 6,613,874), bone metabolism, bone
formation or development (Dumont, L. M. et al.,
Peptides, 26:1929-1935 (2005), ovarian weight (U.S.
Patent No. 6,613,874), placental development (U.S.
Patent No. 6,613,874), prolactin and FSH secretion
(U.S. Patent No. 6,613,874), intrauterine fetal growth
(U.S. Patent No. 6,613,874), parturition (U.S. Patent
No. 6,613,874), spermatogenesis (U.S. Patent No.
6,613,874), sebum and pheromone secretion (U.S. Patent
No. 6,613,874), neuroprotection (U.S. Patent No.
6,639,123) and nerve growth (U.S. Patent No.
6,613,874) as well as modulating motivation (U.S.
Patent No. 6,613,874), learning (U.S. Patent No.
6,613,874) and other behaviors (U.S. Patent No.
6,613,874).It is, therefore, an objective of the
present invention to provide ligands for the
melanocortin receptors which exhibit greater stability
and selectivity for melanocortin receptors than native
melanocortin receptor ligands. Summary of the
Invention In a first aspect, the invention is directed
to a compound according to formula (I)
(R2R3)-B1-A1-c(A2-A3-A4-A5-A6-A7-A8-A9)-A10-A11-A12-A1
3-B2-B3-R1 wherein: B1 is a peptide moiety which
contains 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 ,or 15
amino acids, wherein at least 5 amino acids are
independently selected from the group consisting of
L-Arg, D-Arg, L-hArg and D-hArg, or B1 is optionally
deleted; A1 is Ace, HN-(CHz) n-C(O), L- or D-amino
acid or deleted; A2 is Cys, D-Cys, hCys, D-hCys, Pen,
D-Pen, Asp or GIu; A3 is GIy, GIu, Ala, b-Ala., Gaba,
Aib, D-amino acid or deleted; 



A4 is His, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi or
(X ,X2,X3,X4,X5)Phe; A5 is D-Phe, D-I-NaI, D-2-Nal,
D-Trp, D-BaI, D- X X Phe, D-(Et)Tyr, D-Dip, D-Bip or
D-Bpa ; A6 is Arg, hArg, Dab, Dap, Lys, Orn or
HN-CH((CH-)n-N(R4R5))-C(O); A7 is Trp, 1-Nal, 2-Nal,
BaI, Bip, Dip, Bpa, D-Trp, D-I-NaI, D-2-Nal, D-BaI,
DBip, D-Dip or D-Bpa; A8 is GIy, D-AIa, Ace, Ala,
jS-Ala, Gaba, Apn, Ahx, Aha, HN-(CH ) -C(O) or
deleted; A9 is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen,
Dab, Dap, Orn or Lys; A10 is Ace, HN-(CHz) -C(O), Pro,
hPro, 3-Hyp, 4-Hyp, Thr, an L- or D-amino acid or
deleted; A11 is Pro, hPro, 3-Hyp, 4-Hyp or deleted;
A12 is Lys, Dab, Dap, Arg, hArg or deleted; A13 is
Asp, GIu or deleted; B2 is a peptide moiety containing
1, 2, 3, 4, or 5 amino acids or deleted,B3 is a
peptide moiety which contains 5 6, 7, 8, 9, 10, 11,
12, 13, 14 or 15 amino acids wherein at least 5 amino
acids are independently selected from the group
consisting of L-Arg, D-Arg, L-hArg and D-hArg, or is
deleted; R1 is -OH or -NH ; R2 and R3 each is ,
independently for each occurrence, selected from the
group consisting of H, (Q-C3o)alkyl,
(G-Go)heteroalkyl, (Ci-C3o)acyl, (Q-Go)alkenyl, (QC3o)
alkynyl, aryl(G-C3o)alkyl, aryl(Ci-C3o)acyl/
substituted (Ci-C3o)alkyl, substituted
(Ci-Qo)heteroalkyl, substituted (Ci-C3o)acyl,
substituted (C2-C3o)alkenyl, substituted
(C2-C3o)alkynyl, substituted aryl(Ci-C3o)alkyl and
substituted aryl(Ci-C3o)acyl; R4 and R5 each is,
independently for each occurrence, H, (Ci-Qo)alkyl,
(GC4o) heteroalkyl, (Ci-Go)acyl, (C2-Qo)alkenyl,
(C2-C4o)alkynyl, aryl(G-C4o)alkyl, aryl(G-C4o)acyl,
substituted (Ci-C4o)alkyl, substituted
(G-Qo)heteroalkyl, substituted (Ci-C4o)acyl,
substituted (C2-Qo)alkenyl, substituted
(C2-C4o)alkynyl, substituted aryl(G-C4o)alkyl,
substituted aryl(Ci-Qo)acyl, (Ci-Qo)alkylsulfonyl or
-C(NH)-NH 2; n is, independently for each occurrence,
1, 2, 3, 4 or 5; m is, independently for each
occurrence, 1, 2, 3, 4, 5, 6 or 7; s is, independently
for each occurrence, 1, 2, 3, 4 5, 6 or 7; t is,
independently for each occurrence, 1, 2, 3, 4, 5, 6 or
7; X1, X2, X3, X4 and X5 each is, independently for
each occurrence, H, F, Cl, Br, I, (G-io)alkyl,
substituted (Ci-io)alkyl, (C2-io)alkenyl, substituted
(G-io)alkenyl, (Q io)alkynyl, substituted
(C2-io)alkynyl, aryl, substituted aryl, OH, NH2, NO2
or CN; provided that: (I) when R4 is (G-C4o)acyl,
aryl(Ci-Go)acyl, substituted (Ci-G cyl, substituted
aryl(Ci-Qo)acyl, (Ci-Qo)alkylsulfonyl or -C(NH)-NH 2,
then R5 is H, (Ci- C4o)alkyl, (G-C4o)heteroalkyl,
(C2-Go)alkenyl, (Q-G lkynyl, aryl(G-C4o)alkyl,
substituted (G-Oo)alkyl, substituted
(Ci-Go)heteroalkyl, substituted (C2-Oo)alkenyl,
substituted (C2-Oo)alkynyl or substituted
aryl(Ci-Qo)alkyl; (II) when R2 is (G-C3o)acyl,
aryl(Ci-C3o)acyl, substituted (Ci-C3o)acyl or
substituted aryl(Ci-C3o)acyl, then R3 is H,
(Ci~C30)alkyl, (G-Go)heteroalkyl, (QC3o) alkenyl,
(G-Go)alkynyl, aryl(G-C3o)alkyl, substituted
(Ci-C3o)alkyl, substituted(Ci-C3o)heteroalkyl,
substituted (C2-C3o)alkenyl, substituted
(C2-C3o)alkynyl or substituted aryl(Ci-C3o)alkyl;
(III) neither B1 nor B2 contains one or more of the
following amino acid sequences:
Arg-(Lys)2-(Arg)2-Gln-(Arg)3,
Tyr-Ala-Arg-Lys-Ala-(Arg) 2~Gln-Ala- (Arg)2/
Tyr-Ala-Arg-(Ala)2-(Arg)2-(Ala)2-(Arg)2/ Tyr-Ala-(Arg)
, Tyr-(Ala>-(Arg>,
Tyr-Ala-Arg-Ala-Pro-(Arg)2-Ala-(Arg)3
qrTyr-Ala-Arg-Ala-Pro-(Arg)2-Pro-(Arg)2; (IV) either
B1 or B2 or both must be present in said compound; (V)
when A2 is Cys, D-Cys, hCys, D-hCys, Pen or D-Pen,
then A9 is Cys, D-Cys, hCys, D-hCys, Pen or D-Pen; and
(VI) when A2 is Asp or GIu, then A9 is Dab, Dap, Orn
or Lys; or a pharmaceutically acceptable salt thereof.
In a second aspect, the invention is directed to a
preferred group of compounds of the immediate
foregoing formula, where B1 is Arg-Lys-Gln-Lys-
(Arg)s, Arg-(Lys) 2-Arg-Gln-(Arg)4,
Arg-(Lys)2-(Arg)3-Gln-(Arg)2, Arg-(Lys) 2-(Arg)4-
GIn-Arg, Arg-(Lys)2-(Arg)s-Gln, Arg-(Lys)2-Gln-(Arg)s,
Arg-Gln-(Lys)2-(Arg)s, Arg- GIn-(ATg) , Arg-Gm-(Arg)
8, (Arg)2-Gln-(Arg)6, (Arg) -Gln-(Arg)7, (Arg)
3-Gln-(Arg) 5, (Arg)3-Gln-(Arg)6, (Arg)4-Gln-(Arg)4,
(Arg)4-Gln-(Arg)5, (Arg)s, (Arg) 5-Gln-(Arg)3,
(Arg)5-Gln-(Arg) 4, (Arg) , (Arg) -Gln-(Arg)3, (Arg>,
(Arg)7-Gln-(Arg) 2, (Arg)b, (Arg)s- Gln-Arg, (Arg) ,
(Arg) -Gln, (D-Arg)s, (D-Arg) , (D-Arg)7, (D-Arg) 8/
(D-Arg>, GIn- Arg-(Lys)2-(Arg) 5, Gln-(Arg)s,
Gln-(Arg>, Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg) 3; Tyr-
Gly-Arg-(Lys) 2-(Arg)2-Gln-(Arg)3-Doc; or deleted; B2
is j?-Ala-Gly, /?-Ala-Tyr, J?-Ala-Tyr-Gly, (/-AIa) 2,
(/-AIa) 2-GIy, (b- Ala)2-Tyr, ( -Ala)2-Tyr-Gly, Doc,
Doc-Gly, Doc-Tyr, Doc-Tyr-Gly, (Doc)2/ (DoC) -GIy,
(Doc)2-Tyr, Doc)2-Tyr-Gly, or deleted; B3 is
Arg-Lys-Gln-Lys-(Arg)5, Arg-Lys-(Arg)3-Gln-(Arg)3,
Arg-(Lys) 2-Arg-Gln- (Arg) , Arg-(Lys) 2-Gln-(Arg) 5,
Arg-(Lys) 2-(Arg)2-Gln-(Arg) 3, Arg-(Lys) 2-(Arg)
3-Gln- (Arg) , Arg-(Lys) 2-(Arg)4-Gln-Arg, Arg-(Lys)
2-(Arg)s-Gln, Arg-Gln-(Lys) 2-(Arg)s, Arg- Gln-(Arg)7,
Arg-Gln-(Arg)s, (Arg)2-Lys-(Arg)2-Gln-(Arg) 3,
(Arg)2-Gln-(Arg)e, (Arg)a- Gln-(Arg)7,
(Arg)3-Gln-(Arg) 5, (Arg)3-Gln-(Arg)6,
(Arg)4-Gln-(Arg)4, (Arg)4-Gln-(Arg) 5/ (Arg)5/ (Arg)
5-Gln-(Arg)3, (Arg)5-Gln-(Arg)4, (Arg)6,
(Arg)6-Gln-(Arg)3, (Arg)7, (Arg) 7-Gln-(Arg) 2,
(Axg)8/ (Arg)8-Gln-Arg, (Axg)9, (AIg)9-GIn, (D-Arg)5/
(D-Arg)6, (D-Arg) / P-ATg) 8, (D-Arg) 9/ Gln-Arg-(Lys)
2-(Arg)5/ Gln-(Arg) 8/ Gln-(Arg) 9/ or deleted; or a
pharmaceutically acceptable salt thereof. In a third
aspect, the invention is directed to a preferred group
of compounds of the immediate foregoing group of
compounds, where A1 is A6c, Gaba, NIe, Met, Phe,
D-Phe, D-2-Nal, hPhe, Chg, D-Chg, Cha, hCha, hPro,
hLeu, Nip,^-hMet, Oic or deleted; A3 is GIy, GIu, Ala,
^-AIa, Gaba, Aib, D-AIa, D-Abu, D-VaI, D-Leu, D-IIe,
DMet, D-NIe, D-Cha, D-Phe, D-Tyr, D-Trp, D-TIe or
deleted; A4 is His; A5 is D-Phe, D-I-NaI, D-2-Nal,
D-Trp, D-BaI, D-(X1,X2,X3,X ,cs)Phe or D- (Et)Tyr; A6
is Arg or hArg; A7 is Trp, 1-Nal, 2-Nal, BaI, Bip or
D-Trp; A8 is GIy, A5c, A6c, Ala, b-Ma, Gaba, Apn, Ahx,
Aha or deleted; A9 is Cys, D-Cys, hCys, D-hCys, Pen,
D-Pen or Lys; A10 is Pro, Thr or deleted; A11 is Pro
or deleted; A12 is Lys, Arg or deleted; A13 is Asp or
deleted; or a pharmaceutically acceptable salt
thereof. In a fourth aspect, the invention is directed
to a preferred group of compounds of the immediate
foregoing group of compounds, where R2 and R3 each is,
independently, H or acyl; or a pharmaceutically
acceptable salt thereof. In a fifth aspect, the
invention is directed to a preferred group of
compounds of the immediate foregoing group of
compounds, where said compound is: Tyr-Gly-Arg-(Lys)
2-(Arg)2-Gln-(Arg)3-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)
-NH2;
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Doc-Nle-c(Asp-His
-D-2-Nal-Arg-Trp-Lys)- NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-/-Ala-Tyr-Gly-Arg-(
Lys)2-(Arg)2-Gln-(Arg)3-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-_/?-Ala-Tyr-Gly-
Arg-(Lys)2-(Arg)2-Gln- (AIg)3-NH 2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)
2-Lys-Asp-Tyr-Gly-Arg-(Lys) 2-(Arg)2-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Tyr-Gly-Arg-(Lys)2- (Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(^-Ala)2-Tyr-Gly
-Arg-(Lys) 2-(Arg)2-Gln- (ATg)3-NH 2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-D
oc-Tyr-Gly-Arg-(Lys) 2- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH
2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)s-NH 2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-A
rg-(Lys) 2-(Arg)2-Gln- (Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)
3-NH2; Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-(Arg)s-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)s-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Aib-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-j?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)6-Gln- (Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg- Gln-(Lys) 2-(Aig)s-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (LyS)2-(AIg)5-GIn-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-Arg -(Lys)2-(Arg)2-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala- (Arg) 2-Lys- (Arg) 2-Gln-(AIg) 3-NH
2; Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Arg-Lys- (ATg)3-GIn-(AIg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp->Ala- (Arg)2-Lys- (AIg) -GIn-(AIg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pio)2-Lys
-Asp-JJ-Ala-Tyi-Gly-(Aig) 2- Lys-(Aig)2-Gln-(Aig) 3-NH
2; Ac-c(Cys-Glu-His-D-2-Nal-Aig-2-Nal-Ala-Cys)-(Pio)
2-Lys-Asp-j?-Ala-Gly-(Aig) 2-Lys- (AIg) 2-GIn-(AIg)
3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-2-Nal-Ala-Cys)-(Pio)
2-Lys-Asp-^-Ala-Gly-A tg-Lys- (AIg)3-GIn-(AIg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-l-Nal-Ala-Cys)-(Pio)
2-Lys-Asp-^-Ala- (Aig) 2-Lys- (AIg) 2-GIn-(AIg) 3-NH
2; Ac-c(Cys-Glu-His-D-2-Nal-Aig-l-Nal-Ala-Cys)-(Pio)
2-Lys-Asp-j -Ala-Aig-Lys- (Aig) 3-Gln-(Aig) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-AIg-l-Nal-Ala-Cys)-(PI0)
2-Lys-Asp-_j -Ala-Tyr-Gly-(AIg)2- LyS-(ATg) -GIn-(AIg)
3-NH ;
Ac-C(CyS-GIu-HiS-D^-NaI-ATg-I-NaI-AIa-CyS)-(PrO)
2-LyS-ASp-Z-AIa-TyI-GIy-AIg- Lys-(Aig) 3-Gln-(Arg)
3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp- -Ala-Gly-(Arg)2-Lys- (ATg)2-GIn-(ATg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
-Lys-Asp /?-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)
3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-Arg- Lys-(Arg) 3-Gln-(Arg)3-NH2; 



Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala- (Arg) -Lys- (Arg) -Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Arg-Lys-(Arg) 3-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-(Arg) 2- Lys-(Arg)2-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp/-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)s-NH 2;c-c^ys-
iu-jnis-u--i-JNal-Arg-l rp-Ala-Cys)-(i
Jro)2-Lys-Asp:/?-Ala-Tyr-Gly-Arg-
Lys-Gln-Lys-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-_/?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-(Arg) 5- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp :/?-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg) 5-Gln- (Arg)4-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)s-Gln- (ATg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp
:/?-Ala-(Arg)5-GlnAc-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-A
la-Cys)-(Pro)2-Lys-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp :/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)6-Gln- (Arg)3~NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)6-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D 2-Nal-Arg-l
-Nal-Ala-Cys)-(Pro)2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)5-
Gln-(Arg) -NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-^-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-^-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp- -Ala-(Arg)5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-jS-Ala-(Arg)s-GlnAc-c(Cys-Glu-His-D-2-Nal-Arg-2-N
al-Ala-Cys)-(Pro) 2-Arg-Asp-^-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-(Arg)s- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-Tyr-Gly- (Arg)s-Gln-(Arg) 3-NPi2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)6-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-jJ-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-^-Ala-Tyr-Gly- (Arg)s-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/J-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-(Arg)s-Gln- Ac-c(Cys-Glu-His-D-2-Nal
Arg-Bal-Ala-Cys)-(Pro)2-Lys-Asp- -Ala-Tyr-Gly-(Arg)s-
Gln-(Arg) 3-NH 2;. -v. ' - u - - /- - Na -
rg-Dai-Aia-L,ys )-(i-/ro;2-Arg-Asp
:^-Ala-Tyr-Gly-(Arg)5- Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
s r-/-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg)6-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-Arg-(Lys)2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-(Lys)2-Arg-Gln-
Ac-Me-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-A
rg-(Lys) 2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-j?-Ala-Gly-(
Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg)2-Lys-(Arg) 2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-Arg-Lys-(Arg)3-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Gly-(A
rg) 2-Lys-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Gly-Ar
g-Lys-(Arg)3-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-
(Arg)2-Lys-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Arg-Ly
s-(Arg)3-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Tyr-Gly-Arg-(Lys)2-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
Arg-(Lys)2-(Arg) 2-Gln- (AIg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-
(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-(Arg)5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-Gly
-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
) 5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-(Arg
)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Gly-
(Arg) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Gl
y-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly
-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-(Arg)s-
GIn-(Arg)3-NHb;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-/-Ala-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-/-Ala-(Arg)5-G
In-(Arg)3-NH 2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)^-Ala-Gly-(Arg)5-Gl
n-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Gly-(Arg
) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln
-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-Gln-(Ar
g)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Ar
g) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)s-
Gln-(Arg) 3-NH2;
Ac-Me-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-(Arg)5-Gln-(
Arg)3-NH2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)
:/?-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)^-Ala-Gly-(Arg)
5-Gln-(Arg) -NH2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-
(?-Ala-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gly-
(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Gly-(Arg
)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-(Arg)s-G
ln-(Arg)4-NH2;
Ac-Me-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5-
Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln
-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-Gln-(Ar
g)4-NH2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Me-c(Asp-His-D-Phe-Arg-Trp-_/?-Ala-Lys)-/-Ala-Tyr-G
ly-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-^-Ala-Lys)-_/?-Ala-(Arg
) 5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-/-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-^-Ala-D-Cys)-Thr-J?-Ala-
Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-^-Ala-D-Cys)-Thr-/-Ala-(
Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)
/?-AIa-(Arg)5-Gln-(Arg)3-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-Tyr-Gly
-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-(Arg)
s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-Tyr-Gly
-(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)5-
Gln-(Arg)3-NH 2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-Tyr-Gly
-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-(Arg)s
-Gln-(Arg)3-NfH2;
Ac-hCha-c(AspHis-D-Phe-Arg-Trp-Gaba-Lys)-J?-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/]-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(^-Ala)2-Tyr
-Gly-(Arg)s-Gln-(Arg)4- 



NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-0?-Ala)2-(Ar
g) 5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-Tyr-
Gly-(Arg)5-Gln-(Arg)3- NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
s-GIn-(Arg)3-NH 2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg) 3-NH2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
5-Gln-(Arg)3-NH ;
Ac-Me-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-_/?-Ala-Tyr-G
ly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-/-Ala-(Arg)s
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-/?-Ala-Tyr-G
ly-(Arg)5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-^-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-^-Ala-Cys)-^-Ala-Tyr-
Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-/-Ala-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-
j(?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-^-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)2-Gl
y-(Arg) 5-Gln-(Arg) 3-NH 2; Ac-Nle-c(Cys-D-Ala-His-D
Phe-Arg-Trp-Pen)-( -Ala)2-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Gly-(Arg
) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)
2-Gly-(Arg)s-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-j?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys) :
-Ala-(Arg)5-Gln-(Arg)3-NH2 ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-G
ly-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-(
Arg)s-Gln-(Arg)4-NH2 ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-(/?-Ala)2-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(/?-Ala
)2-(Arg)s-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(^-Ala)
2-Gly-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)4-NH ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/J-Ala-D-Cys)-Doc-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-(Ar
g) 5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-j?-Ala-D-Cys)-Doc-Gl
y-(Arg)s-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-(Ar
g)s-Gln-(Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)2-
Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)2-
(Arg)5-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
/?-Ala-D-Cys)-(Doc)2-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-/-
Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-/
-Ala-(Arg)s-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala) 2-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(^
-Ala) 2-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg)s-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-D
oc-(Arg)5-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-(D
oc)2-Tyr-Gly-(Arg)s-Gln- (AIg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-^-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr
:/?-Ala-(Arg)5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(^
-Ala) 2-Tyr-Gly-(Arg) 5-Gln- (Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(^
-Ala) 2-(Arg)5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-(Arg) 5-Gln-(Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-(
Doc) 2-Tyr-Gly-(Arg) 5-Gln- (Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(D
oc) 2-(Arg) 5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-_/
?-Ala-Tyr-Gly-(Arg)5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-j?-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-/-
Ala-(Arg)5-Gln-(Arg)3- NH ;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)- H
r-(^-Ala) 2-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-_/?-Ala-D-Cys)-Thr-
(^-Ala)2-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg) 5-Gln- (ATg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-GlnD-Phe-c(Cys-H
is-D-(Et)Tyr-hAr g -Bip-^-Ala-D-Cys)-TTir-Doc-(Ar g
)5-Gln-(Arg )3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc)2-Tyr-Gly-(Arg)s-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc)2-(Arg) 5-Gln-(Arg) 3- NH ;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-/-Ala-Ty
r-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-j?-Ala-(
Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)2-Tyr-Gly
-(Arg)s-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala) 2-(Arg)
5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-^-Ala-Tyr-Gly-(Ar
g)s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-(Arg)s-Gln-
(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)2-(Arg)
5-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc) 2-(Arg)
5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
5-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg) 5-Gln-(Arg)4-NH 2
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc) 2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-Tyr
-Gly-(Arg)s-Gln-(Arg) 3- NHa;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-(Ar
g)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/J-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg)4- NH ;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-j?-Ala-Tyr-G
ly-(Arg)s-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-(Ar
g) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-j?-Ala-Tyr-G
ly-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-
?-Ala-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/J-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)4- NH ;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-(Arg)5-Gln
-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)2-Tyr-Gly
-(Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)
2-(Arg)s-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly-(A
rg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-(Arg)s-Gln
-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)2-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
) 5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)s-Gln-(
Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-(Arg)
5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)5-Gln-(
Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg) 5-Gln-(Arg)4-NH2; or
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)4-NH2; or a pharmaceutically
acceptable salt thereof. In a sixth aspect, the
invention is directed to a preferred group of
compounds of the immediate foregoing group of
compounds, where said compound is:
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Nle-c(Asp-His-D-2
-Nal-Arg-Trp-Lys)-NH 2; Tyr-Gly-Arg-(Lys)
2-(Arg)2-Gln-(Arg)3-Doc-Nle-c(Asp-His-D-2-Nal-Arg-Trp-
Lys)- NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-/-Ala-Tyr-Gly-Arg-(
Lys)2-(Arg) 2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-jJ-Ala-Tyr-Gly-A
rg-(Lys)2-(Arg)2-Gln- (Arg)3-NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-Arg-(Lys) 2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-T
yr-Gly-Arg-(Lys)2-(Arg)2- Gln-(Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Tyr-Gly-Arg-(Lys)2- (Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gl
y-Arg-(Lys) 2-(Arg)2-Gln-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-D
oc-Tyr-Gly-Arg-(Lys)2- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-A
rg-(Lys)2-(Arg)2-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2; 



Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-(Arg)s- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)s-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- Gln-(Lys) 2-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Aib-Arg- (Lys)2-(Arg) -Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-jS-Ala-(Arg)6-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-j?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-_/?-Ala-(Arg) -Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp- j(?-Ala-(Arg)s-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-j(?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp- j?-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
-Lys-Asp :/?-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-(Arg)2-
Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)
3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-Arg- Lys-(Arg) 3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j(?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-jJ-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)z-Lys
-Asp-/-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp : /?-Ala-Tyr-Gly-(Arg)2-
Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-Tyr-Gly-Arg- Lys-(Arg) 3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Arg-Lys-(Arg) 3-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-Arg- (Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)s-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)s-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp:/?-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
-Lys-Asp:/J-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-(Arg)s-Gln- (Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)5-GlnAc-c(Cys-Glu-His-D-2-Nal-Arg
-l-Nal-Ala-Cys)-(Pro)2-Lys-Asp-^-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-_/?-Ala-Tyr-Gly- (Arg)s-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)6- Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp :/?-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg) 5-Gln- (Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)s-Gln- (Arg)
-NH2Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2
-Arg-Asp-/-Ala-(Arg)s-Gln- (Arg) -NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-(Arg)s- GIn-(AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-j?-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Tyr-Gly-(Arg)6- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-j?-Ala-Tyr-Gly- (AIg)U-GIn-(AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-jS-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-j?-Ala-Tyr-Gly- (AIg)5-GIn-(AIg) -NH2
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-J?-Ala-(Arg)s-GJLn- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp-j?-Ala-(Aig)5-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-Bal-Ala-Cys)-(Pio)
2-Lys-Asp-/-Ala-(Aig) 5-Gln- (AIg) -NH2;
Ac-c(Cys-Glu-His-D-2-Nal-A
tg-Bal-Ala-Cys)-(Pio)2-Aig-Asp-_/?-Ala-(Aig)5-Gln-
(AIg)4-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-(Arg)6-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-Bal-Ala-Cys)-(Pio)
2-Aig-Asp-^-Ala-(Aig)6-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-Bal-Ala-Cys)-(Pio)
2-Lys-Asp-j?-Ala-Gly-(Aig)5-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Aig-Bal-Ala-Cys)-(Pio)
2-Lys-Asp-j?-Ala-Tyi-Gly-(Aig) 5- GIn-(AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-_/?-Ala-Tyr-Gly-(Arg) 5- GIn-(AIg) 3-NHz;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp :/?-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg)6-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-Arg-(Lys)2-(Arg)2-Gln- (AIg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-J?-Ala-Tyr-G
ly-Arg-(Lys)2-Arg-Gln- (AIg) -NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Aig-Tip-Cys)-Doc-Tyi-Gly-
Aig-(Lys)2-(Aig) 2-Gln- (AIg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Aig-Tip-Cys)-j?-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PlIe-AIg-TIp-CyS)-Z-AIa-GIy-(
AIg) 5-GIn-(AIg) 3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PlIe-AIg-TIp-CyS)-^-AIa-TyI-G
Iy-(AIg) 5-GIn-(AIg) 3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-P]Ie-AIg-TIp-CyS)-(ZJ-AIa)2-(
AIg) 5-GIn-(AIg) 3-NH ;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-(^-AIa)2-GIy
-(AIg) 5-GIn-(AIg) 3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PKe-AIg-TIp-CyS)-(^-AIa)2-TyI
-GIy-(AIg)S-GIn-(AIg) 3- NH2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-DoC-(AIg)S-G
In-(AIg)3-NH 2;
AC-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-DoC-GIy-(AIg
)S-GIn-(AIg)3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-DoC-TyI-GIy-
(AIg)S-GIn-(AIg)3-NH ;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-(DOc)2-(AIg)
5-GIn-(AIg) 3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TTp-CyS)-(DoC)2-GIy-(
AIg)S-GIn-(AIg)3-NH 2;
AC-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-(DOc)2-TyI-G
Iy-(AIg)S-GIn-(AIg)3-NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TIp-CyS)-Z-AIa-(AIg)S
-GIn-(AIg) -NH 2;
Ac-NIe-C(CyS-D-AIa-HiS-D-PHe-AIg-TTp-CyS)-Z-AIa-GIy-(A
Ig)5-GIn-(AIg) 4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-Gly
-(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg) 4- NH2; 



Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH ;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_/?-Ala-Tyr-Gly-(A
rg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_/?-Ala-Gly-(Arg)5
-Gln-(Arg) 3-NH2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)
2-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln
-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-Gln-(Ar
g) 3-NH 2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH 2 ;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-^-Ala-Tyr-Gly-(Arg
)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-j?-Ala-Gly-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_^-Ala-(Arg)5-Gln-
(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Gly-(Arg
)5-Gln-(Arg)4-NHz;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)
2-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)
5-Gln-(Arg)4-NH2Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Do
c-(Arg)s-Gln-(Arg) -NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Ar
g)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg) 3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg) 3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-jJ-Ala-Tyr-G
ly-(Arg)5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-(Arg
)s-Gln-(Arg)4-NH2
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(^-Ala)
2-(Arg)s-Gln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)s-G
ln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-Tyr-Gly-(Arg)5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-j?-Ala-Tyr-G
ly-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-/-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-^-Ala-(Arg)5
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)2-Gl
y-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(^-Ala)2-(Ar
g) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)3-NH_;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Gly-(Arg
)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-(Arg)s-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Gly-(
Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)
2-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-^-Ala-T
yr-Gly-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-^-Ala-(
Arg) 5-Gln-(Arg)3-NH2 ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-G
ly-(Arg) 5-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-^-Ala-(
Arg)s-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(^-Ala)
2-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-j?-Ala-D-Cys)-(^-Ala
)2-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Ala
)2-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(/?-Ala
)2-(Arg)5-Gln-(Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-Doc-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-Doc-(Ar
g)s-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-j?-Ala-D-Cys)-Doc-Gl
y-(Arg)s-Gln-(Arg) 3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-Doc-(Ar
g)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-j?-Ala-D-Cys)-(Doc)2
-Tyr-Gly-(Arg)s-Gln-(Arg)3- NH ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)2-
(Arg)5-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Tr P
:/?-Ala-D-Cys)-(Doc)2-(Arg)5-Gln-(Arg)4-NH2D-Phe-c(Cys
-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-/-Ala-Tyr-Gly
-(Arg) 5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-^-
Ala-(Arg)s-Gln-(Arg) 3- NH2; D-Phe-c(Cys-His-D
t(Et)Tyr-hArg-Trp-_/J-Ala-D-Cys)-Thr-(^-Ala)2-Tyr-Gly-
(Arg) 5-Gln- (Arg)3-NH2; D-Phe-c(Cys-His-D-(Et)Tyr-lx
rg-Trp :/?-Ala-D-Cys)-Thr-(/?-Ala)2-(Arg)5-Gln-(Arg)3-
NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-D
oc-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(D
oc) 2-Tyr-Gly-(Arg) 5-Gln- (AIg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr
:/?-Ala-Tyr-Gly-(Arg)5-Gln- (Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr
:/?-Ala-(Arg)5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(^
-Ala) 2-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala)2-(Arg)s-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg)s-Gln- (Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-(Arg) 5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-(Doc)2-Tyr-Gly-(Arg)5-Gln-
(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(D
oc)2-(Arg) 5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-/-
Ala-Tyr-Gly-(Arg)s-GlnD-Phe-c(Cys-His-D-(Et)Tyr-hArg-B
ip-/-Ala-D-Cys)-Thr-^-Ala-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-^-
Ala-(Arg)5-Gln-(Arg)3- NHz;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-(/?-Ala)2-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(^
-Ala) 2-(Arg)5-Gln-(Arg)3- NH ;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-Doc-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc)2-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr-(D
oc)2-(Arg) 5-Gln-(Arg)3- NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-^-Ala-Tyr-Gly-(Ar
g)s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-(Arg)5-Gln-
(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(^-Ala)2-Tyr-Gly-
(Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)
2-(Arg)s-Gln-(Arg)3-NH2; ,
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-j?-Ala-Tyr-Gly-(A
rg)s-Gln-(Arg)4-NH 2
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-j?-Ala-(Arg)5-Gln
-(Arg) 4-NH 2 ;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(^-Ala)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)4-NH2
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)5-Gln-(A
rg) 3-NH2; Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)5-Gln-(A
rg)4-NH 2;
NIe-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg)5-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-(Arg)5-Gln
-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ak)2-(Ar
g)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/J-Ala)
2-(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH ;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Tyr-
Gly-(Arg)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)
:/J-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)5
-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4- NH ;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly-(A
rg)s-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-j?-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)2-Tyr-Gly
-(Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)
2-(Arg)s-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-Tyr-Gly-(A
rg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
)s-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)5-Gln-(
Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg) 3-NH2; 



Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-(Arg)s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
)s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)s-Gln-(
Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg)s-Gln-( ATg) -NH2; or
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)4-NH2; or a pharmaceutically
acceptable salt thereof. In a seventh aspect, the
invention is directed to a preferred group of
compounds of the fourth aspect of the invention,
wherein:B1 is Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3;
Tyr-Gly-Arg-(Lys) 2-(Arg)2-Gln- (Arg)3-Doc; or
deleted; B2 is/-Ala;/-Ala-Gly;/-Ala-Tyr-Gly;
(/J-AIa)2; (/J-AIa)2-GIy; (/?-Ala)2-Tyr-Gly; Doc;
Doc-Gly; Doc-Tyr-Gly; (Dof ; (Doc)2-Gly;
(Doc)2-Tyr-Gly; or deleted; and B3 is
Arg-Lys-Gln-Lys-(Arg) 5; Arg-Lys-(Arg>-Gln-(Arg)3;
Arg-(Lys) 2-Gln- (Arg)s; Arg-(Lys) 2-Arg-Gln-(Arg)4;
Arg-(Lys) 2-(Arg)2-Gln-(Arg>; Arg-(Lys) 2-(Arg)3-
Gln-(Arg) 2; Arg-(Lys) 2-(Arg)4-Gln-Arg; Arg-(Lys)
2-(Arg) 5-Gln; (Arg)2-Lys-(Arg>- Gln-(Arg) 3;
Arg-Gln-(Lys) 2-(Arg)5; (Arg)5-Gln-(Arg)3;
(Arg)s-Gln-(Arg)4; (Arg)e-Gln- (Arg)3; or deleted; or
a pharmaceutically acceptable salt thereof. In an
eight aspect, the invention is directed to a preferred
group of compounds of the immediately foregoing group
of compounds, wherein: B2 is/-Ala; j?-Ala-Gly;
/-Ala-Tyr-Gly; Doc-Tyr-Gly; (Doc)2-Tyr-Gly; or
deleted; or a pharmaceutically acceptable salt
thereof. In a ninth aspect, the invention is directed
to a preferred group of compounds of the seventh
aspect of the invention, wherein: B3 is
Arg-Lys-(Arg)3-Gln-(Arg)3; Arg-(Lys) 2-Gln-(Arg)s;
Arg-(Lys) 2-Arg-Gln- (Arg) ; Arg-(Lys) 2-(Arg)
2-Gln-(Arg) 3; Arg-(Lys) 2-(Arg)3-Gln-(Arg) 2;
Arg-(Lys)2-(Arg) - Gln-Arg; Arg-(Lys) 2-(Arg)5-Gln;
(Arg)2-Lys-(Arg)2-Gln-(Arg) 3; Arg-Gln-(Lys) 2-(Arg)s;
(Arg)s-Gln-(Arg)3; (Arg)s-Gln-(Arg)4;
(Arg)6-Gln-(Arg)3; or deleted; or a pharmaceutically
acceptable salt thereof. In a tenth aspect, the
invention is directed to a preferred group of
compounds of the seventh aspect of the invention,
wherein: A1= NIe or deleted; A2 = Cys; A3 = GIu or
D-AIa; A4 = His; A5 = D-Phe or D-2-Nal; A6= Arg; A7 =
Trp, 1-Nal, 2-Nal or BaI; A8= GIy or Ala; N >= Cys;A10
= Pro or deleted; A12 = Lys, Arg or deleted; or a
pharmaceutically acceptable salt thereof. In an
eleventh aspect, the invention is directed to a
preferred group of compounds of the immediately
foregoing group of compounds, wherein: A3 = GIu; A5=
D-2-Nal; or a pharmaceutically acceptable salt
thereof. In a twelfth aspect, the invention is
directed to a preferred group of compounds of the
tenth aspect of the invention, wherein said compound
is: Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg )3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-(Arg)s-Gln- Ac-C(CyS-GIu-HiS-D^-NaI-Ar
-BaI-AIa-CyS)-(PrO)2-LyS-ASp-Z-AIa-Ty -GIy-(Ar )SAc-
c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg) 5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Aib-Arg- (Lys)2-(Arg)2-Gln-(Arg)
3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-j?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg) 5-Gln- (AIg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg )2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp /?-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
-Lys-Asp-_/?-Ala-Gly-(Arg)2-Lys-
(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg)2- Lys-(Ar g
)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-Arg- Lys-(Arg) 3-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Gly-(Arg)2-Lys-
(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp /?-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)
-Gln-(Arg)3-NHz;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
-Lys-Asp-^-Ala-Tyr-Gly-Arg- Lys-(Arg) 3-Gln-(Arg)
3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
-Lys-Asp /?-Ala-Gly-Arg-Lys- (Arg)s-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Arg-Lys-(Arg)3-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg-Lys- (Arg)3-Gln-(ATg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-_^-Ala-Gly-(Arg)2-Lys-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-Arg-Gln-(Arg)4-NH
2; Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg) 5-NH
2; Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)5-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-jJ-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-(Arg)5-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-(Arg) 5- Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp :/?-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-_/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg)4-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)5-Gln- (Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp :/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)
5-GlnAc-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp :/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-Tyr-Gly- (Arg)s-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-j?-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-_/?-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-(Arg)5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-^-Ala-(Arg)s-Gln- (AIg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-(Arg)6-Gln- (AIg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-_/?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- 



(Arg)5-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg)6- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp :/?-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-Tyr-Gly- (Arg)s-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-j Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-_/?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp :/?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/?-Ala-Gly-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-j?-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp
:/?-Ala-Tyr-Gly-(Arg)5-Ac-c(Cys-Glu-His-D-2-Nal-Arg-Ba
l-Ala-Cys)-(Pro)2-Arg-Asp-j?-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-(Arg)6- Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp-j?-Ala-Tyr-Gly-(Arg)6-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-/-Ala-Ty
r-Gly-(Arg)s-Gln-(Arg)3- NH2; or
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-j?-Ala-(
Arg)s-Gln-(Arg) 3-NH2; or a pharmaceutically
acceptable salt thereof. In a thirteenth aspect, the
invention is directed to a preferred group of
compounds of the eleventh aspect of the invention,
wherein said compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala- (Arg)s-Gln- (Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Gly-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg)s- Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Tyr-Gly-Arg- (LyS)2-GIn-(AIg)5-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-jJ-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)s-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Aib-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-J?-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-_/?-Ala-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)z-Lys
-Asp :/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp :/?-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)3-Gln-(Arg)
2-NH2; Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp~^-Ala-(Arg) 2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)2-
Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Gly-(Arg) 2-Lys-
(Arg)2-Gln-(Arg)3-NH2; or
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2; or a
pharmaceutically acceptable salt thereof. In a
fourteenth aspect, the invention is directed to a
preferred group of compounds of immediately foregoing
group of compounds, wherein said compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg) 3-NH2;
or Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asr-j(?-Ala-Tyr-Gly-(Arg)2-
Lys-(Arg)2-Gln-(Arg)3-NH2; or a pharmaceutically
acceptable salt thereof. In a fifteenth aspect, a
preferred compound of the fourteenth aspect of the
invention is where the compound
is:Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys).-(Arg)2-Gln-(Arg)3-NH2 or a pharmaceutically
acceptable salt thereof. In a sixteenth aspect, a
preferred compound of the fourteenth aspect of the
invention is where the compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2 or
a pharmaceutically acceptable salt thereof. In a
seventeeth aspect, a preferred compound of the
fourteenth aspect of the invention is where the
compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-(Arg) 2- Lys-(Arg)2-Gln-(Arg)3-NH2
or a pharmaceutically acceptable salt thereof. In an
eighteenth aspect, the invention is directed to a
preferred group of compounds of the fourth aspect of
the invention, wherein said compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-^-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp :/?-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-_^-Ala-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH.;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp :/?-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln~Arg-Arg-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-^-Ala-Arg-Lys- Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-^-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Arg-Lys-Arg- Arg-Arg-Gln-Arg-Arg-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-_^-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-^-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NFh;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Arg-Arg-Lys- Arg-Arg-Gln-Arg-Arg-Arg-NH ; or
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Gly-Arg-Lys- Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH
; or a pharmaceutically acceptable salt thereof. In a
nineteenth aspect, the invention is directed to a
preferred group of compounds of the seventh aspect of
the invention, wherein: A1= NIe Phe, D-Phe, hPhe, Chg,
D-Chg, hChg, Cha or hCha; A2= Cys or Asp; A3= D-AIa,
D-Leu, D-Cha or deleted; A5= D-Phe or D-(Et)-Tyr; A7
=Trp, BaI or D-Trp A8=Ala,/-Ala, Gaba, Apn, Ahx or
deleted; A9= Cys, D-Cys, Pen or Lys; A10 = Thr or
deleted; A11 = deleted; A12 = deleted; A13 = deleted;
provided that at least either A3 or A8 is deleted but
not both; or a pharmaceutically acceptable salt
thereof. In a twentieth aspect, the invention is
directed to a preferred group of compounds of the
immediately foregoing group of compounds, wherein:
A1=NIe; A2= Cys; A3 =D-AIa; A 5=D-Phe; A =Trp; A8=
deleted; A9= Cys;or a pharmaceutically acceptable salt
thereof. In a twenty-first aspect, the invention is
directed to a preferred group of compounds of the
nineteenth aspect of the invention, wherein said
compound is:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)z-Tyr-G
ly-Arg-(Lys)2-(Arg)2-Gln- (Arg>-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-Arg-(Lys)2-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
Arg-(Lys)2-(Arg) 2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-J?-Ala-Gly-(
Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Tyr-Gly-(Arg)2-Lys-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-Arg-Lys-(Arg)3-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Gly-
(Arg)2-Lys-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Gly-Ar
g-Lys-(Arg)3-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)2
-Lys-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Arg-
Lys-(Arg)3-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-j(?-Ala-Tyr-
Gly-Arg-(Lys)2-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
Arg-(Lys)2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)s
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Gly-
(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg)5-GIn-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-(Ar
g) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3-NH2; 



Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg) s-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Gly-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly
-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-(Arg)5-
Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-_/?-Ala-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-/-Ala-Lys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-/-Ala-Lys)-/-Ala-(Arg)s
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-j?-Ala-Tyr-Gly
-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp
:/?-Ala-D-Cys)-Thr:/i-Aia-Tyr-Gly-(Arg)5-Gln-(Arg)3-
NH2; D-Phe-c(Cys-His-D-Phe-Arg-Trp-/-Ala-D-Cys)-Thr
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-^-Ala-(Arg)s-G
ln-(Arg)3-NH 2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gly
-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-N i2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-j?-Ala-Tyr-G
ly-(Arg)s-Gln-(Arg) 3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)
2-Tyr-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-(A
rg)s-Gln-(Arg)3-NHz;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)s- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gl
y-(Arg)5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(^-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-(Arg)
5-G]n-(Arg)4-NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-Tyr
-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3-NH 2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-(Arg
)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)
/?-Ala-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-_/?-Ala-Tyr-
Gly-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-/-Ala-Cys)-_/?-Ala-Ty
r-Gly-(Arg)5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-jJ-Ala-Cys)
:/?-Ala-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-/-Ala-Tyr-Gl
y-(Arg)5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)
:/?-Ala-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-/-Ala-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(^-Ala)2-Gly
-(Arg)5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)
2-(Arg)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Gly-(Arg
)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-(Arg)s-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-Gly-(
Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-(Arg)
s-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-T
yr-Gly-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-j?-Ala-
Gly-(Arg) 5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-^-Ala-(
Arg) 5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-_/?-Ala-D-Cys)-(/?-A
la)2-Tyr-Gly-(Arg)5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(/?-Ala
) 2-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(^-Ala)
2-Gly-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-(/?-Ala)2-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-Doc-Tyr
-Gly-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-(Ar
g)s-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-Gly
-(Arg) 5-Gln-(Arg) 3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-Doc-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
2-Gly-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)2-
(Arg) 5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-^-
Ala-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-/-
Ala-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala) -Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-(
^-Ala) 2-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg)s-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-jS-Ala-D-Cys)-Thr-D
oc-(Arg)s-Gln-(Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-(
Doc)2-Tyr-Gly-(Arg) 5-Gln- (AIg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-_/?-Ala-D-Cys)-Thr-
/-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-^-
Ala-(Arg)5-Gln-(Arg)4-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-(
^-Ala)2-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(^
-Ala)2-(Arg) 5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-Do
c-(Arg)5-Gln-(Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-(D
oc) 2-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(D
oc)2-(Arg) 5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-j?-Ala-D-Cys)-Thr
:/?-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr
:/?-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr-/-
Ala-(Arg)s-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-j?-Ala-D-Cys)-Thr-(
^-Ala)2-Tyr-Gly-(Arg)5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr-(^
-Ala) 2-(Arg)s-Gln-(Arg)3- NH ;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg)5-GlnD-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
-j?-Ala-D-Cys)-Thr-Doc-(Arg) 5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc)2-Tyr-Gly-(Arg)s-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc)2-(Arg) 5-Gln-(Arg)3- NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-Tyr-Gly-(Ar
g)5-Gln-(Arg) 3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-_/?-Ala-(Arg)5-Gl
n-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(^-Ala)2-(Arg)s-G
ln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-j(?-Ala-Tyr-Gly-(
Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-^-Ala-(Arg)
5-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(i
-Ala)2-Tyr-Gly-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(^-Ala) 2-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg)5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-(Arg)s-Gln
-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)5-Gln-(A
rg)4-NH2;
Me-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(Ar
g) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-j?-Ala-Tyr-G
ly-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-/-Ala-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-Tyr
-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-0?-Ala)
2-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NPl2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)s
-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg)4-
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)5-Gln-(Arg)4- NH ;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Tyr-
Gly-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-(Ar
g)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-(Arg
) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-Tyr-Gly-(A
rg)s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)2-(Arg)s
-Gln-(Arg)3-NH2; 



Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-Tyr-Gly-(A
rg)s-Gln-(Arg)4-NH2
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-(Arg)s-Gln
-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)2-Tyr-Gl
y-(Arg)5-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)2-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
)s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)s-Gln-(
Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg)5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
)s-Gln-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg) 5-Gln-(Arg)4-NH2; or
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2; or a pharmaceutically acceptable
salt thereof. In a twenty-second aspect, the invention
is directed to a preferred group of compounds of the
immediately foregoing group of compounds, wherein said
compound is:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-Arg-(Lys)2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-(Lys)2-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
Arg-(Lys)2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-(Arg
)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Tyr-
Gly-(Arg)5-Gln-(Arg)3-NH2; or
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Gly-
(Arg)s-Gln-(Arg)4-NH2; or a pharmaceutically
acceptable salt thereof.In a twenty-third aspect, the
invention is directed to a preferred group of
compounds of the seventh aspect of the invention,
wherein said compound is:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trr-Cys)-^-Ala-Tyr-Gl
y-Arg-Arg-Lys-Arg-Arg- Gln-Arg-Arg-Arg-NH 2;
Ac-Nle-c^ys-D-Ala-His-D-Phe-Arg-Trp-CysJ-JJ-Ala-Tyr-Gl
y-Arg-Lys-Arg-Arg-Arg- Gln-Arg-Arg-Arg-NHz;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-Ar
g-Arg-Lys-Arg-Arg-Gln- Arg-Arg-Arg-NH ;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-j!?-Ala-Gly-
Arg-Lys-Arg-Arg-Arg-Gln- Arg-Arg-Arg-NH ;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-j!?-Ala-Arg-
Lys-Arg-Arg-Arg-Gln-Arg- Arg-Arg-NHz; or a
pharmaceutically acceptable salt thereof. In a
twenty-fourth aspect, the invention provides compounds
according to the seventh aspect of the invention,
wherein: A =NIe; A2=Asp; A3= deleted; As =D-Phe or
D-2-Nal; A6=Arg; A7=Trp; A8= deleted; A9=Lys; A10 =
deleted; A11 = deleted; A12 = deleted; A13 = deleted;
or a pharmaceutically acceptable salt thereof.In a
twenty-fifth aspect, the invention is directed to a
preferred group of compounds of the immediately
foregoing group of compounds, wherein: B1=
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3;
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln- (Arg)3-Doc; or deleted;
and B =Arg-(Lys)2-(Arg)2-Gln-(Arg)3;
(Arg)s-Gln-(Arg)3; (Arg)s-Gln-(Arg)4; or deleted; or a
pharmaceutically acceptable salt thereof. In
twenty-sixth aspect, the invention is directed to a
preferred group of compounds of the immediately
foregoing group of compounds, wherein: A5 =D-2-Nal; or
a pharmaceutically acceptable salt thereof. In a
twenty-seventh aspect, the invention is directed to a
preferred group of compounds of the twenty-fourth
aspect of the invention, wherein the compound is:
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Nle-c(Asp-His-D-2
-Nal-Arg-Trp-Lys)-NH2;
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Doc-Nle-c(Asp-His
-D-2-Nal-Arg-Trp-Lys)- NH ;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-j(?-Ala-Tyr-Gly-Arg
-(Lys)2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Me-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-_/?-Ala-Tyr-Gly-A
rg-(Lys)2-(Arg)2-Gln-
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)
2-Lys-Asp-Tyr-Gly-Arg-(Lys)2-(Arg)2-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-0?-Ala)2-Tyr-Gly
-Arg-(Lys)2-(Arg)2-Gln- (Arg)3-NH2;
Ac-Me-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-Do
c-Tyr-Gly-Arg-(Lys) 2- (Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln- (Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_/?-Ala-Tyr-Gly-(A
rg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-Gly-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-(Arg)s-Gln-(
Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)2-Gly-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)2-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Ar
g) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-^-Ala-Tyr-Gly-(Arg
) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-Gly-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gly-
(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)2-Gly-(Arg)
s-Gln-(Arg) 4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)5-Gln
-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)5-
Gln-(Arg)4-NH 2; or
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-(Arg)s-Gln-
(Arg)4-NH2; or a pharmaceutically acceptable salt
thereof. In a twenty-eighth aspect, the invention is
directed to a preferred group of compounds of the
twenty-sixth aspect of the invention, wherein said
compound is:
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Nle-c(Asp-His-D-2
-Nal-Arg-Trp-Lys)-NH 2; Tyr-Gly-Arg-(Lys)
-(Arg)2-Gln-(Arg)3-Doc-Nle-c(Asp-His-D-2-Nal-Arg-Trp-L
ys)- NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-_/?-Ala-Tyr-Gly-Arg
-(Lys)2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-/-Ala-Tyr-Gly-Ar
g-(Lys)2-(Arg) 2-Gln-
H-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-Ar
g-(Lys) -(Arg)2-Gln-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-T
yr-Gly-Arg-(Lys)2-(Arg) 2- Gln-(Arg) 3-NH 2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-05-Ala)2-Tyr-Gly
-Arg-(Lys) 2-(Arg)2-Gln-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-(Lys)2-
(Arg)2-Gln-(Arg)3-NH2; or
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-Arg-(Lys) 2-(Arg)2-Glnor a pharmaceutically
acceptable salt thereof. In a twenty-ninth aspect, the
invention provides a compound of formula (II):
Ac-c(Cys-Glu-His-A 1-Arg-A2-A3-Cys)-(Pro) 2-Lys-Asp-NH
2 wherein: A1 is the D-isomer of X-Phe or 2-Nal where
X is halogen; A2 is BaI, 1-Nal, 2-Nal, or Trp; and A3
is Aib, Ala,/-Ala or GIy, or a pharmaceutically
acceptable salt thereof. In a thirtieth aspect, the
invention is directed to a preferred group of
compounds of the immediately foregoing formula,
wherein said compound is:
Ac-c(Cys-Glu-His-D-4-Br-Phe-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-^-Ala-Cys)-(Pro)2-L
ys-Asp-NH2; or
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Aib-Cys)-(Pro)
2-Lys-Asp-NH 2; or a pharmaceutically acceptable salt
thereof.In a thirty-first aspect, a preferred compound
of the thirtieth aspect of the invention is where the
compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp-NH-, ora pharmaceutically acceptable salt
thereof. In a thirty-second aspect, a preferred
compound of the thirtieth aspect of the invention is
where the compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-NH 2,or a pharmaceutically acceptable salt thereof.
In a thirty-third aspect, a preferred compound of the
thirtieth aspect of the invention is where the
compound is:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-NH 2, or a pharmaceutically acceptable salt
thereof. Another more preferred compound of formula
(I) or formula (II) is each of the compounds that are
specifically enumerated herein below in the Examples
section of the present disclosure, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent,
wherein said compound is a selective melanocortin 4
receptor agonist. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or diluent, wherein said compound
is a selective melanocortin 4 receptor agonist with a
functional activity characterized by an ECso at least
15- fold more selective for the human melanocortin 4
receptor than for the humanmeianocortin i receptor, me
numan meianocortin  receptor and tne numan
melanocortin 5 receptor. In yet another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent,
wherein said compound is a selective meianocortin 4
receptor agonist with a functional activity
characterized by an ECso at least 17-fold more
selective for the human meianocortin 4 receptor than
for the human meianocortin 3 receptor, an ECso at
least 90-fold more selective for the human
meianocortin 4 receptor than for the human
meianocortin 3 receptor, an ECso at least 200-fold
more selective for the human meianocortin 4 receptor
than for the human meianocortin 5 receptor, or an ECso
at least 3000-fold more selective for the human
meianocortin 4 receptor than for the human
meianocortin 5 receptor. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating an acute or chronic inflammatory disease
or medical condition such as general inflammation,
inflammatory bowel disease, brain inflammation, sepsis
and septic shock. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or diluent, useful for treating a
disease or medical condition with an autoimmune
component such as rheumatoid arthritis, gouty
arthritis and multiple sclerosis. 



In another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a metabolic disease or medical condition
accompanied by weight gain such as obesity, feeding
disorders andPrader-Willi Syndrome. In a further
aspect, the disease or condition treated is obesity.
In yet a further aspect, the disease or condition
treated is a feeding disorder. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for decreasing food intake, for decreasing body
weight, or a combination thereof. In another aspect,
the present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for decreasing food intake without compromising body
weight. In yet another aspect, the present invention
provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or
diluent, useful for decreasing food consumption while
increasing body weight. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or diluent, useful for treating a
metabolic disease or medical condition accompanied by
weight loss such as anorexia, bulimia, AIDS wasting,
cachexia, cancer cachexia and wasting in frail
elderly. In a further aspect, the disease or condition
treated is anorexia. In a further aspect, the disease
or condition treated is bulimia. In a further aspect,
the disease or condition treated is AIDS wasting or
wasting in frail elderly. In a further aspect, the
disease or condition treated is cachexia or cancer
cachexia. In another aspect, the present invention
provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or
diluent, useful for increasing food intake, for
increasing body weight, or a combination thereof. In a
preferred embodiment, the present inventionprovides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for increasing food intake, for increasing body
weight, or a combination thereof, where the compound
in the composition is
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-Pro-Pro-Lys-
Asp-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-Pro-Pro-Lys-
Asp-_/?-Ala-Tyr-Gly-Arg-
Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHz,
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-
Cys)-Pro-Pro-Lys-Asp-Doc-Tyr-Gly-Arg-Lys-Lys-Arg-Arg-G
ln-Arg-Arg-Arg-NH2,
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-NH2, Ac-c(Cys-
Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-Asp-NH2,
Ac-c(Cys-Glu-His-D-2-
Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Lys-Asp-j?-Ala-Tyr-Gly-
Arg-Arg-Lys-Arg-Arg-Gln- Arg-Arg-Arg-NHb, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a neoplastic disease or medical condition
such as skin cancer and cancer cachexia. In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a reproductive or sexual medical
condition such as endometriosis, uterine bleeding,
sexual dysfunction, erectile dysfunction and decreased
sexual response in females. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a disease or medical condition resulting
from treatment or insult to an organism such as organ
transplant rejection, ischemia and reperfusion injury,
wounding and spinal cord injury, and weight loss due
to a medical procedure selected from the group
consisting of chemotherapy, radiation therapy,
temporary or permanent immobilization and dialysis.In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a cardiovascular disease or medical
condition such as hemorrhagic shock, cardiogenic
shock, hypovolemic shock, cardiovascular disorders and
cardiac cachexia. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or diluent, useful for treating a
pulmonary disease or medical condition such as acute
respiratory distress syndrome, pulmonary fibrosis,
chronic obstructive pulmonary disease and asthma. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for enhancing immune tolerance and treating allergies.
In another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a dermatological disease or medical
condition such as psoriasis, skin pigmentation
depletion, acne and keloid formation. In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for treating a behavioral or central nervous system or
neuronal disease or medical condition such as anxiety,
depression, memory dysfunction and neuropathic pain.
In another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof, and a
pharmaceuticallyacceptable carrier or diluent, useful
for treating a renal disease or medical condition such
as renal cachexia and natriuresis. In another aspect,
the present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for modulating ovarian weight, placental development,
prolactin secretion, FSH secretion, intrauterine fetal
growth, parturition, spermatogenesis, thyroxin
release, aldosterone synthesis and release, body
temperature, blood pressure, heart rate, vascular
tone, brain blood flow, blood glucose levels, sebum
secretion, pheromone secretion, motivation, learning
and behavior, pain perception, neuroprotection and
nerve growth. In another aspect, the present invention
provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or
diluent, useful for modulating bone metabolism, bone
formation and bone development. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for inhibiting alcohol consumption, for reducing
alcohol consumption, for treating alcoholism, or for
treating alcohol abuse. In a further aspect, the
compound of the composition useful for inhibiting
alcohol consumption, for reducing alcohol consumption,
for treating alcoholism, or for treating alcohol abuse
is a selective melanocortin 4 receptor agonist. In yet
a further aspect, the compound of the composition
useful for inhibiting alcohol consumption is a
selective melanocortin 4 receptor agonist, or a
pharmaceutically acceptable salt thereof, with a
functional activity characterized by an ECso at least
15-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 1 receptor,
the human melanocortin 3 receptor and the human
melanocortin 5 receptor. In yet another aspect, the
compound of the composition useful for inhibiting
alcohol consumption is a selective melanocortin 4
receptor agonist, or a pharmaceuticallyfold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 3 receptor, an ECso at
least 90-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 200-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor, or an ECso
at least 3000-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor. In another aspect, the
present invention provides the use of a
therapeutically effective amount of a melanocortin 4
receptor agonist compound of formula (I) or formula
(II), or a pharmaceutically acceptable salt thereof,
for the manufacture of a medicament useful for
inhibiting alcohol consumption, for reducing alcohol
consumption, for treating alcoholism, or for treating
alcohol abuse in a subject in need of such treatment.
In yet another aspect, the present invention provides
a method of eliciting an agonist or an antagonist
effect from a melanocortin receptor in a subject in
need thereof which comprises administering to said
subject an effective amount of a compound of formula
(I) or formula (II), or a pharmaceutically acceptable
salt thereof. In another aspect, the present invention
provides a method of eliciting an agonist or an
antagonist effect from a melanocortin receptor in a
subject in need thereof which comprises administering
to said subject an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, wherein said compound is a
selective melanocortin 4 receptor agonist. In another
aspect, the present invention provides a method of
eliciting an agonist or an antagonist effect from a
melanocortin receptor in a subject in need thereof
which comprises administering to said subject an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof, wherein said compound is a selective
melanocortin 4 receptor agonist with a functional
activity characterized by an ECso at least 15- fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 1 receptor, the human
melanocortin 3 receptor and the human melanocortin 5
receptor.In yet another aspect, the present invention
provides a method of eliciting an agonist or an
antagonist effect from a melanocortin receptor in a
subject in need thereof which comprises administering
to said subject an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, wherein said compound is a
selective melanocortin 4 receptor agonist with a
functional activity characterized by an ECso at least
17-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 3 receptor,
an ECso at least 90-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 200-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor, or an ECso
at least 3000-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor. In another aspect, the
present invention provides a method of treating an
acute or chronic inflammatory disease or medical
condition such as general inflammation, inflammatory
bowel disease, brain inflammation, sepsis and septic
shock by eliciting an agonist or antagonist effect
from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of treating a disease or medical
condition with an autoimmune component such as
rheumatoid arthritis, gouty arthritis and multiple
sclerosis by eliciting an agonist or antagonist effect
from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of treating a metabolic disease or
medical condition accompanied by weight gain such as
obesity, feeding disorders and Prader-Willi Syndrome
by eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof. In a
further aspect of the foregoing method, the disease or
condition treated is obesity. In yet a further aspect
of the foregoing method, the disease or
conditiontreated is a feeding disorder. In another
aspect, the present invention provides a method of
decreasing food intake, decreasing body weight, or a
combination thereof, by eliciting an agonist or
antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof. 



In another, the present invention provides a method of
decreasing food intake without compromising body
weight by eliciting an agonist or antagonist effect
from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof. In yet another aspect of the foregoing
method, the present invention provides a method of
decreasing food intake while increasing body weight by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides a
method of increasing food intake, increasing body
weight or a combination thereof, by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof. In a
preferred embodiment of the foregoing method, the
compound of formula (I), or a pharmaceutically
acceptable salt thereof, useful for increasing food
intake, for increasing body weight, or a combination
thereof, is Ac-c(Cys-Glu-His-D-
2-Nal-Arg-Trp-Ala-Cys)-Pro-Pro-Lys-Asp-NH2,
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-
Ala-Cys)-Pro-Pro-Lys-Asp-j?-Ala-Tyr-Gly-Arg-Lys-Lys-Ar
g-Arg-Gln-Arg-Arg-Arg- NH2,
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-Pro-Pro-Lys-
Asp-Doc-Tyr-Gly-
Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHz,
Ac-c(Cys-Glu~His-D-2-Nal-Arg-l-Nal-
Ala-Cys)-Pro-Pro-Lys-Asp-NH ,
Ac~c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-
Pro-Lys-Asp-NHa,
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-
^-Ala-Tyr-Gly-Arg-Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHb,
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides a
method of treating ametabolic disease or medical
condition accompanied by weight loss such as anorexia,
bulimia, AIDS wasting, cachexia, cancer cachexia and
wasting in frail elderly by eliciting an agonist or
antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof. In a further aspect, the
foregoing method is used to treat anorexia. In a
further aspect, the foregoing method is used to treat
bulimia. In a further aspect, the foregoing method is
used to treat AIDS wasting or wasting in frail
elderly. In a further aspect, the foregoing method is
used to treat cachexia or cancer cachexia. In another
aspect, the present invention provides a method of
treating a neoplastic disease or medical condition
such as skin cancer and cancer cachexia by eliciting
an agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating a reproductive or sexual medical condition
such as endometriosis, uterine bleeding, sexual
dysfunction, erectile dysfunction and decreased sexual
response in females by eliciting an agonist or
antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof. In another aspect, the
present invention provides a method of treating a
disease or medical condition resulting from treatment
or insult to an organism such as organ transplant
rejection, ischemia and reperfusion injury, wounding
and spinal cord injury, and weight loss due to a
medical procedure selected from the group consisting
of chemotherapy, radiation therapy, temporary or
permanent immobilization and dialysis by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating a cardiovascular disease or medical condition
such as hemorrhagic shock, cardiogenic shock,
hypovolemic shock, cardiovascular disorders and
cardiac cachexia by elicitingan agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of treating a pulmonary disease or
medical condition such as acute respiratory distress
syndrome, pulmonary fibrosis, chronic obstructive
pulmonary disease and asthma by eliciting an agonist
or antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof. In another aspect, the
present invention provides a method of enhancing
immune tolerance or treating allergies by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating dermatological disease or medical condition
such as psoriasis, skin pigmentation depletion, acne
and keloid formation by eliciting an agonist or
antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof. In another aspect, the
present invention provides a method of treating a
behavioral or central nervous system or neuronal
disease or medical condition such as anxiety,
depression, memory dysfunction and neuropathic pain by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides a
method of treating a renal disease or medical
condition such as renal cachexia and natriuresis by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides a
method of modulating a normalizing or homeostatic
activity such as ovarian weight, placental
development,prolactin secretion, FSH secretion,
intrauterine fetal growth, parturition,
spermatogenesis, thyroxin release, aldosterone
synthesis and release, body temperature, blood
pressure, heart rate, vascular tone, brain blood flow,
blood glucose levels, sebum secretion, pheromone
secretion, motivation, learning and behavior, pain
perception, neuroprotection and nerve growth by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II),
or a pharmaceutically acceptable salt thereof. In
another aspect, the present invention provides a
method of modulating a normalizing or homeostatic
activity such as bone metabolism, bone formation and
bone development by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of inhibiting alcohol consumption,
for reducing alcohol consumption, for treating
alcoholism, or for treating alcohol abuse by eliciting
an agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II), or a
pharmaceutically acceptable salt thereof. In a further
aspect of the foregoing method, the compound is a
selective melanocortin 4 receptor agonist. In yet a
further aspect of the immediately foregoing method,
the compound of the composition useful for inhibiting
alcohol consumption is a selective melanocortin 4
receptor agonist, or a pharmaceutically acceptable
salt thereof, with a functional activity characterized
by an ECso at least 15- fold more selective for the
human melanocortin 4 receptor than for the human
melanocortin 1 receptor, the human melanocortin 3
receptor and the human melanocortin 5 receptor. In yet
another aspect of the foregoing method, the compound
of the composition useful for inhibiting alcohol
consumption is a selective melanocortin 4 receptor
agonist, or a pharmaceutically acceptable salt
thereof, with a functional activity characterized by
an ECso at least 17-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 90-fold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 3 receptor, an ECsoat least
200-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 5 receptor,
or an EQo at least 3000-fold more selective for the
human melanocortin 4 receptor than for the human
melanocortin 5 receptor. In a further aspect the
present invention provides the use of a
therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist compound according to
formula (I) or formula (II), or a pharmaceutically
acceptable salt thereof, for the manufacture of a
medicament useful to treat a disease and/or medical
condition selected from the group consisting of acute
and chronic inflammatory diseases such as general
inflammation, inflammatory bowel disease, brain
inflammation, sepsis and septic shock; diseases with
an autoimmune component such as rheumatoid arthritis,
gouty arthritis and multiple sclerosis; metabolic
diseases and medical disorders accompanied by weight
gain such as obesity, feeding disorders and
Prader-Willi Syndrome; metabolic diseases and medical
disorders accompanied by weight loss such as anorexia,
bulimia, AIDS wasting, cachexia, cancer cachexia and
wasting in frail elderly; diabetes, diabetalogical
related conditions and complications of diabetes such
as retinopathy; neoplastic proliferation such as skin
cancer and prostate cancer; reproductive or sexual
medical conditions such as endometriosis and uterine
bleeding in women, sexual dysfunction, erectile
dysfunction and decreased sexual response in females;
diseases or conditions resulting from treatment or
insult to the organism such as organ transplant
rejection, ischemia and reperfusion injury, spinal
cord injury and wounding, as well as weight loss
caused chemotherapy, radiation therapy, temporary or
permanent immobilization or dialysis; cardiovascular
diseases or conditions such as hemorrhagic shock,
cardiogenic shock, hypovolemic shock, cardiovascular
disorders and cardiac cachexia; pulmonary diseases or
conditions such as acute respiratory distress
syndrome, chronic obstructive pulmonary disease,
asthma and pulmonary fibrosis; to enhance immune
tolerance and to combat assaults to the immune system
such as those associated with certain allergies or
organ transplant rejection; treatment of
dermatological diseases and conditions such as
psoriasis, skin pigmentation depletion, acne, keloid
formation and skin cancer; behavioral, central nervous
system and neuronal disorders such as anxiety,
depression, memory dysfunction, andcachexia and
natriuresis. In a further aspect, the present
invention provides the use of a therapeutically
effective amount of a melanocortin 4 receptor agonist
or antagonist compound according to formula (I) or
formula (II), or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament useful to
modulate normalizing or homeostatic activities such as
ovarian weight, placental development, prolactin
secretion, FSH secretion, intrauterine fetal growth,
parturition, spermatogenesis, thyroxin release,
aldosterone synthesis and release, body temperature,
blood pressure, heart rate, vascular tone, brain blood
flow, blood glucose levels, sebum secretion, pheromone
secretion, motivation, learning and behavior, pain
perception, neuroprotection, nerve growth, bone
metabolism, bone formation and bone development. It
will be appreciated that therapeutic interventions
addressing both normal physiological and
pathophysiological processes which utilize the
melanocortin receptors are also contemplated.
Additional objects, advantages, and features of the
present invention will become apparent from the
following description and appended claims, taken in
conjunction with the accompanying drawings. The
compounds of formulae (I) or (II) are ligands for at
least one of the melanocortin receptors (MCl-R, MC2-R,
MC3-R, MC4-R and MC5-R) and a selection thereof were
tested for their ability to act as a ligand in the in
vitro assay described below. BRIEF DESCRIPTION OF THE
DRAWINGS: Figure 1: Cumulative food intake rats 4
hours after administration of 8 mmole/Kg of selected
compounds. Figure 2A. Cumulative mean food intake
difference from vehicle in rats after administration
of various concentrations of Compounds B and E. Figure
2B. Cumulative mean body weight difference from
vehicle in rats after administration of various
concentrations of Compounds B and E.Figure 3A.
Cumulative mean food intake difference from vehicle in
rats after administration of various concentrations of
Compound B. Figure 3B. Cumulative mean body weight
difference from vehicle in rats after administration
of various concentrations of Compound B. Figure 4A.
Cumulative mean food intake difference from vehicle in
rats after administration of various concentrations of
Compound F. Figure 4B. Cumulative mean body weight
difference from vehicle in rats after administration
of various concentrations of Compound F.
DETAILEDDESCRIPTION OF THE INVENTION The nomenclature
used to define the peptides is that typically used in
the art wherein the amino group at the N-terminus
appears to the left and the carboxyl group at the
C-terminus appears to the right. Where the amino acid
has isomeric forms, it is the L form of the amino acid
that is represented unless otherwise explicitly
indicated. Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the
art to which this invention belongs. Also, all
publications, patent applications, patents and other
references mentioned herein are incorporated by
reference. Nomenclature and Abbreviations 



Symbol Meaning Abu a-aminobutyric acid Ac acyl group
Ace l-amino-l-cyclo(C3-C9)alkyl carboxylic acid A3c
1-amino-l-cyclopropanecarboxylic acid A4c
1-amino-l-cyclobutanecarboxylic acid A5c
1-amino-l-cyclopentanecarboxylic acid A6c
1-amino-l-cyclohexanecarboxylic acidAha
7-aminoheptanoic acid Ahx 6-aminohexanoic acid Aib
a-aminoisobutyric acid Ala or A alanine b-Ala
beta-alanine Apn 5-aminopentanoic acid
(HN-(CH2)4-C(O)) Arg or R arginine hArg homoarginine
Asn or N asparagine Asp or D aspartic acid BaI
3-benzothienylalanine Bip 4/4'-biphenylalanine,
represented by the structure Bpa
4-benzoylphenylalanine 4-Br-Phe 4-bromo-phenylalanine
Cha b-cyclohexylalanine hCha homo-cyclohexylalanine
Chg cyclohexylglycine Cys or C cysteine hCys
homocysteine Dab 2,4-diaminobutyric acid Dap
2,3-diaminopropionic acid Dip ^-diphenylalanine Doc
-amino-S -dioxaoctanoic acid with the structure
of2-Fua b -(2-furyl)-alanine Gaba 4-aminobutyric acid
GIn or Q glutamine GIu or E glutamic acid GIy or G
glycine His or H histidine 3-Hyp
trans-3-hydroxy-L-proline, i.e., (2S,
3S)-3-hydroxypyrrolidine-2- carboxylic acid 4-Hyp
4-hydroxyproline, i.e., (2S,
4R)-4-hydroxypyrrolidine-2-carboxylic acid lie or I
isoleucine Leu or L leucine hLeu homoleucine Lys or K
lysine Met or M methionine b-lMet j?-homomethionine
1-Nal j?-(l-naphthyl)alanine: 2-Nal
j?-(2-naphthyl)alanine Nip nipecotic acid NIe
norleucine Oic octahydroindole-2-carboxylic acid Orn
ornithine 2-Pal j?-(2-pyridiyl)alanine 3-Pal
j?-(3-pyridiyl)alanine 4-Pal ^-(4-pyridiyl)alanine Pen
penicillamine Phe or F phenylalanine hPhe
homophenylalanine Pro or P proline hPro homoproline
Ser or S serineTie tert-Leucine Taz
b-(4-thiazolyl)alanine 2-Thi b~(2-thienyl)alanine
3-Thi b-(3-thienyl)alanine Thr or T threonine Trp or W
tryptophan Tyr or Y tyrosine D-(Et)Tyr has a structure
of VaI or V valine Certain other abbreviations used
herein are defined as follows: Boc:
fert-butyloxycarbonyl BzI: benzyl DCM: dichloromethane
DIC: N, N-diisopropylcarbodiimide DIEA:
diisopropylethyl amine Dmab: 4-(N-(I
-(4/4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl
) amino} benzyl DMAP: 4-(dimethylamino)pyridine DMF
dimethylformamide DNP: 2,4-dinitrophenyl Fm:
fluorenylmethyl Fmoc: fluorenylmethyloxycarbonyl For:
formyl HBTU: 2-(lH-benzotriazole-l-yl)-l,l,3
/3-tetramethyluronium hexafluorophosphatecHex
cyclohexyl HOAT: O-(7-azabenzotriazol-l-yl)-l / l
/3/3-tetramethyluronium hexafluorophosphate HOBt:
1-hydroxy-benzotriazole MBHA 4-methylbenzhydrylamine
Mmt: 4-methoxytrityl NMP: N-methylpyrrolidone O-tBu
oxy-tert-butyl Pbf:
2/2,4/6/7-pentamethyldihydrobenzofuran-5-sulfonyl
PyBroP bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate tBu: tert-butyl TIS:
triisopropylsilane TOS: tosyl Trt trityl TFA:
trifluoro acetic acid TFFH:
tetrametliylfluoroforamidinium hexafluorophosphate Z:
benzyloxycarbonyl Unless otherwise indicated, with the
exception of the N-terminal amino add, all
abbreviations (e.g. Ala) of amino acids in this
disclosure stand for the structure of
-NH-C(R)(R')-CO-, wherein R and R' each is,
independently, hydrogen or the side chain of an amino
acid (e.g., R = CH3 and R' = H for Ala), or R and R'
may be joined to form a ring system. For the
N-terminal amino acid, the abbreviation stands for the
structure of: The designation "NH2" in e.g.,
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)- NH2,
indicates that the C-terminus of the peptide is
amidated. Ac-Nle-c(Cys-D-Ala- His-D-Phe-Arg-Trp-Cys),
or alternatively Ac~Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)- OH, indicates that the C-terminus is the free
acid."-c(Cys-Cys)-" or "-CyCIo(CyS-CyS)-" denotes the
structure: "-c(Cys-Pen)-" or "-cyclo(Cys-Pen)-"
denoates the structure: "-c(Asp-Lys)-" or
"-cyclo(Asp-Lys)-" denotes the structure: "Acyl"
refers to R"-C(O)-, where R" is H alkyl, substituted
alkyl, heteroalkyl, substituted heteroalkyl, alkenyl,
substituted alkenyl, aryl, alkylaryl, or substituted
alklyaryl. "Alkyl" refers to a hydrocarbon group
containing one or more carbon atoms, where multiple
carbon atoms if present are joined by single bonds.
The alkyl hydrocarbon group may be straight-chain or
contain one or more branches or cyclic groups.
"Hydroxyalkyl" refers to an alkyl group wherein one or
more hydrogen atoms of the hydrocarbon group are
substituted with one or more hydroxy radicals, such as
hydroxymethyl, hydroxyethyl, hydroxypropyl,
hydroxybutyl, hydroxypentyl, hydroxyhexyl and the
like. "Substituted alkyl" refers to an alkyl wherein
one or more hydrogen atoms of the hydrocarbon group
are replaced with one or more substituents selected
from the group consisting of halogen, (i.e., fluorine,
chlorine, bromine, and iodine), -OH, -CN,substituted
with one or more substiruents selected, indedepndently
for each occurrence, from the group consisting of
halogens, -CF3, -OCEb, -OCF3, and -(CHa)O-Zo-COOH. In
different embodiments 1, 2, 3 or 4 substituents are
present. The presence of -(CH2)o-2o-COOH results in
the production of an alkyl acid. Non-limiting examples
of alkyl acids containing, or consisting of,
-(CH2)o-2o-COOH include 2-norbornane acetic acid,
tert-butyric acid and 3-cyclopentyl propionic acid and
the like. The term "halo" encompasses fluoro, chloro,
bromo and iodo. "Heteroalkyl" refers to an alkyl
wherein one of more of the carbon atoms in the
hydrocarbon group are replaced with one or more of the
following groups: amino, amido, -O-, -S- or carbonyl.
In different embodiments 1 or 2 heteroatoms are
present. "Substituted heteroalkyl" refers to a
heteroalkyl wherein one or more hydrogen atoms of the
hydrocarbon group are replaced with one or more
substituents selected from the group consisting of
halogen, (i.e., fluorine, chlorine, bromine, and
iodine), -OH -CN, -SH, -NHz, -NHCHs, -NOz, and -Ci-20
alkyl wherein said -Ci-20 alkyl optionally may be
substituted with one or more substituents selected,
indedepndently for each occurrence, from the group
consisting of halogens, -CF3, -OCH3, -OCF3, and
-(CHz)o-20-COOH. In different embodiments 1, 2, 3 or 4
substituents are present. "Alkenyl" refers to a
hydrocarbon group made u p of two or more carbons
where one or more carbon-carbon double bonds are
present. The alkenyl hydrocarbon group may be
straight-chain or contain one or more branches or
cyclic groups. "Substituted alkenyl" refers to an
alkenyl wherein one or more hydrogens are replaced
with one or more substiruents selected from the group
consisting of halogen (i.e., fluorine, chlorine,
bromine, and iodine), -OH, -CN, -SH, -NHz, -NHCH3,
-NO2, and -Ci-20 alkyl wherein said -Ci-20 alkyl
optionally may be substituted with one or more
substituents selected, indedepndently for each
occurrence, from the group consisting of halogens,
-CF3, -OCH3, -OCF3, and -(CH2)o-zo-COOH. In
differentembodiments 1, 2, 3 or 4 substituents are
present. "Aryl" refers to an optionally substituted
aromatic group with at least one ring having a
conjugated pi-electron system, containing u p to three
conjugated or fused ring systems. Aryl includes
carbocyclic aryl, heterocyclic aryl and biaryl groups.
Preferably, the aryl is a 5 or 6 membered ring.
Preferred atoms for a heterocyclic aryl are one or
more sulfur, oxygen, and/or nitrogen. Non-limiting
examples of aryl include phenyl, 1-naphthyl,
2-naphthyl, indole, quinoline, 2-imidazole,
9-anthracene, and the like. Aryl substituents are
selected from the group consisting of -Ci-20 alkyl,
-Ci-20 alkoxy, halogen (i.e., fluorine, chlorine,
bromine, and iodine), -OH, -CN, -SH, -NH2, -NO2,
-Ci-20 alkyl substituted with halogens, -CF3, -OCF3,
and -(CH2)o-2o-COOH. In different embodiments the aryl
contains 0, 1, 2, 3, or 4 substituents. "Alkylaryl"
refers to an "alkyl" joined to an "aryl". The term
"(Ci-Ci2)hydrocarbon moiety" encompasses alkyl,
alkenyl and alkynyl and in the case of alkenyl and
alkynyl there are C2-C12. As used herein, the term
"normalizing functions" refers to those types of
functions which may be considered to be involved in
normal body function or homeostasis of an organism.
Such functions include but are not limited to
activities and functions affecting thyroxin release,
aldosterone synthesis and release, body temperature,
blood pressure, heart rate, vascular tone, brain blood
flow, blood glucose levels and the like. As used
herein, compounds which are considered to be
"selective" for a particular melanocortin receptor are
those compounds with a functional activity
characterized by an ECso at least about 2-fold, at
least about 5-fold, at least about 10- fold, at least
about 15-fold, at least about 17-fold, at least about
90-fold, at least about 200-fold, at least about
3000-fol, or at least about 10,000-fold, or even
greater, selectivity for any melanocortin receptor as
compared to any other melanocortin receptor. For
example, a selective melanocortin 4 receptor agonist
of the invention exhibits a functional activity
characterized by an ECso at least about 15-fold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 1 receptor, the human
melanocortin 3 receptor and the human melanocortin 5
receptor.Also for example, a selective melanocortin 4
receptor agonist of the invention exhibits a
functional activity characterized by an ECso at least
17-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 3 receptor.
Synthesis The peptides of this invention can be
prepared by standard solid phase peptide synthesis.
See, e.g., Stewart, J. M., et al., Solid Phase
Synthesis (Pierce 



Chemical Co., 2d ed. 1984). The substituents R2 and R3
of the above generic formula may be attached to the
free amine of the N-terminal amino acid by standard
methods known in the art. For example, alkyl groups,
e.g., (Ci-C3o)alkyl, may be attached using reductive
alkylation. Hydroxyalkyl groups, e.g.,
(Ci-C3o)hydroxyalkyl, may also be attached using
reductive alkylation wherein the free hydroxy group is
protected with a t-butyl ester. Acyl groups, e.g.,
COE1, may be attached by coupling the free acid, e.g.,
E1COOH, to the free amine of the N-terminal amino acid
by mixing the completed resin with 3 molar equivalents
of both the free acid and diisopropylcarbodiimide in
methylene chloride for one hour. If the free acid
contains a free hydroxy group, e.g.,
p-hydroxyphenylpropionic acid, then the coupling
should be performed with an additional 3 molar
equivalents of HOBT. When R1 is -NH2, the synthesis of
the peptide starts with an Fmoc-amino acid which is
coupled to the Rink Amide MBHA resin. If R1 is -OH,
the synthesis of the peptide starts with a Fmoc-amino
acid which is coupled to Wang resin. In the synthesis
of a peptide of this invention containing A6c and/or
Aib, the coupling time is 2 hours for these residues
and the residue immediately following them. The
following examples describe synthetic methods for
making a peptide of this invention, which methods are
well-known to those skilled in the art. Other methods
are also known to those skilled in the art. The
examples are provided for the purpose of illustration
and are not meant to limit the scope of the present
invention in any manner.Example 1:
Ac-c(Cvs-Glu-His-D-2-Nal-Ar
g-Bal-Ala-Cys)-Pro-Pro-Lys-Asp-NH2 The titled peptide
was synthesized on an Applied Biosystems(r) (Foster
City, CA) model 433A peptide synthesizer.
4-(2',4'-dimethoxyphenyl-Fmoc-aminomethyl)-
phenoxyacetamido-norleucyl-MBHA resin (Rink Amide MBHA
resin, Novabiochem (r), San Diego, CA) was used with a
substitution of 0.66 mmol/g. The following Fmoc amino
acids (AnaSpec(r), San Jose, CA) were used in the
synthesis: Fmoc-Arg(Pbf)-OH, Fmoc-Cys(Trt)-OH,
Fmoc-D-2-Nal-OH, Fmoc-Bal-OH, Fmoc- Pro-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Ala-OH, Fmoc-Glu(O-tBu)-OH,
Fmoc-His(Trt)- OH, and Fmoc-Asp(O-tBu)-OH. The
Fmoc-Bal-OH was from Peptech (r) (Burlington, MA). The
synthesis was carried out on a 1.00 mmol scale. The
Fmoc groups were removed by treatment with 20%
piperidine in N-methylpyrrolidone (NMP) for 30
minutes. In each coupling step, the Fmoc amino acid (1
mmol) was first preactivated with HBTU (0.9 mmol) and
HOBT (0.9 mmol) in DMF and then added to the resin.
The ABI 433A peptide synthesizer was programmed to
perform the following reaction cycle: (1) washing with
NMP, (2) removing Fmoc protecting group with 20%
piperidine in NMP for 30 min, (3) washing with NMP,
(4) coupling with pre-activated Fmoc amino acid for
Ih. During the final cycle on the synthesizer, the
Fmoc was deblocked, and the peptide was capped using
acetic anhydride and diisopropylethylamine. After
washing and drying, the peptide was cleaved off from
the resin by using a mixture of TFA (38 mL), H2O (3.4
mL) and triisopropylsilane (TIS) (3.2 mL) for 3 hours.
The resin was filtered off and the filtrate was poured
into 70 mL of ether. The precipitate formed was
filtered off and washed thoroughly with ether. The
peptide was cyclized by dissolving the crude pellet in
30 mL of acetonitrile and diluting with 300 mL of 5%
acetic acid. 2N KI in MeOH was added drop wise until
there was a persistent color. The reaction mixture was
heated in a hot water bath and stirred for 2 hours.
The reaction was quenched using 10% NaSSO3 aqueous
solution. The crude product was purified by using a
reverse-phase preparative HPLC system with a Luna(r)
column (2.1x25 cm C18(2); Phenomenex (r), Torrance,
CA.) The column was eluted with a linear gradient from
95% A and 5% B to 55% A and 45% BThe fractions were
checked by an analytical HPLC. Those containing pure
product were combined and lyophilized to dryness. The
purity of the compound was 99%. Yield was 17%.
Electro-spray ionization mass spectrometry (ESI MS)
analysis gave the molecular weight at 1594.4 (in
agreement with the calculated molecular weight of
1594.9). Example 2:
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Fro-Pro-Ly
s-Asp-jg-Ala-
Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH The
titled peptide was synthesized on an Applied
Biosystems (r) (Foster City, CA) model 433A peptide
synthesizer.
4-(2',4'-dimethoxyphenyl-Fmoc-aminomethyl)-
phenoxyacetamido-norleucyl-MBHA resin (Rink Amide
MBHA(r) resin, Novabiochem (r), San Diego, CA) was
used with a substitution of 0.66 mmol/g. The following
Fmoc amino acids (AnaSpec(r), San Jose, CA) were used:
Fmoc-Arg(Pbf)- OH, Fmoc-_/?-Ala-OH, Fmoc-Cys(Trt)-OH,
Fmoc-Pro-OH, Fmoc-Lys(Boc)-OH, Fmoc- AIa-OH,
Fmoc-Glu(O-tBu)-OH, Fmoc-His(Trt)-OH,
Fmoc-Tyr(O-tBu)-OH, Fmoc- GIy-OH, Fmoc-Gln(Trt)-OH,
and Fmoc-Asp(O-tBu)-OH. The Fmoc-D-2-Nal-OH was from
Peptech(r), (Burlington, MA). And the Fmoc-2-Nal-OH
was from Peptides International (St. Louis, MO). The
synthesis was carried out on a 0.3 mmol scale. The
Fmoc groups were removed by treatment with 20%
piperidine in Nmethylpyrrolidone (NMP) for 30 minutes.
In each coupling step, the Fmoc amino acid (1 mmol)
was first pre-activated with HBTU (0.9 mmol) and HOBT
(0.9 mmol) in DMF and then added to the resin. The ABI
433A peptide synthesizer was programmed to perform the
following reaction cycle: (1) washing with NMP, (2)
removing Fmoc protecting group with 20% piperidine in
NMP for 30 min, (3) washing with NMP, (4) double
coupling with pre-activated Fmoc amino acid for Ih
each coupling. During the final cycle on the
synthesizer, the Fmoc was deblocked, and the peptide
was capped using acetic anhydride and
diisopropylethylamine. After washing and drying, the
peptide was cleaved off from the resin by using a
mixture of TFA (17.5 mL), HaO (0.6 mL),
DL-Dithiothreitol (36 mg) andtriisopropylsilane (TIS)
(1.0 mL)) for 6 hours. The resin was filtered off and
the filtrate was poured into 70 mL of ether. The
precipitate formed was filtered off and washed
thoroughly with ether. The peptide was cyclized by
dissolving the crude pellet in 30 mL acetonitrile and
diluting with 150 mL 5% acetic acid. 2N KI in MeOH was
added drop wise until there was a persistent color.
The reaction mixture was heated in a hot water bath
and stirred for 2 hours. The reaction was quenched
using 10% NaSSOs aqueous solution. This crude product
was purified by a reverse-phase preparative HPLC using
a Luna(r) column (2.1x25 cm C18(2); Phenomenex (r),
Torrance, CA.) The column was eluted with a linear
gradient from 95% A and 5% B to 55% A and 25% B in 80
minutes where A was 0.1% TFA in water and B was 0.1%
TFA in acetonitrile. The fractions were checked by an
analytical HPLC. Those containing pure product were
combined and lyophilized to dryness. The purity of the
compound was 99%. Yield was 4.2%. Electro-spray
ionization mass spectrometry (ESI MS) analysis gave
the molecular weight at 3201.0 (in agreement with the
calculated molecular weight of 3201.7). The following
examples can be made according to the appropriate
procedures described above.
Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3-Nle-c(Asp-His-D-2
-Nal-Arg-Trp-Lys)-NH2;
Tyr-Gly-Arg-(Lys)2-(Arg)z-Gln-(Arg)3-Doc-Nle-c(Asp-His
-D-2-Nal-Arg-Trp-Lys)- NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-/-Ala-Tyr-Gly-Arg-(
Lys)2-(Arg) 2-Gln-(Arg)3- NH ;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-/-Ala-Tyr-Gly-Ar
g-(Lys)2-(Arg)2-Gln- (Arg)3-NH2;
Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)
2-Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-(Arg)3- NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)2-Lys-Asp-T
yr-Gly-Arg-(Lys)2-(Arg)2- Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)2-Lys-A
sp-Tyr-Gly-Arg-(Lys) 2- (Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(^-Ala)2-Tyr-Gly
-Arg-(Lys)2-(Arg) 2-Gln-
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-(Lys)2-
(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Gly-Cys)-(Pro)
2-Lys-Asp-Doc-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-A
rg-(Lys) 2-(Arg)2-Gln- (AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-(Arg) 5-Gln- (Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg)5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg)s-NH
2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
-Lys-Asp-/-Ala-Tyr-Aib-Arg-
(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg)s-Gln- (Arg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp :/?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-(Arg)6-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
-Lys-Asp-^-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)5-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-j?-Ala-Tyr-Gly-Arg
-(Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg) 2-Lys- (Arg)2-Gln-(Arg)3-NH2;
(Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg) 2-Lys- (Arg)2-Gln-(Arg)3-NH-;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-(Arg) 2- Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg) 2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-Arg-Lys- (Arg)3-Gln-(AIg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)
2-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-Arg-
Lys-(Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-j?-Ala-(Arg)2-Lys- (Arg)2-Gln-(ATg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)2-
Lys-(Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-Tyr-Gly-Arg- Lys-(Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp->Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2; 



Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg) 2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Arg-Lys-(Arg) 3-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg)2- Lys-(Arg)2-Gln-(Arg)s-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Gly-(Arg)2-Lys- (Arg)2-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Gly-Arg-Lys- (Arg)3-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)z-Lys-A
sp-^-Ala-Tyr-Gly-Arg- (Lys)2-Arg-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg- (Lys)2-Gln-(Arg>-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-Tyr-Gly-Arg- Lys-Gln-Lys-(Arg) 5-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
-Lys-Asp-/-Ala-Tyr-Gly-Arg- Gln-(Lys)2-(Arg)s-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)3-Gln-(Arg)2-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)
2-Lys-Asp-_/?-Ala-Tyr-Gly-Arg-
(Lys)2-(Arg)4-Gln-Arg-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-j?-Ala-Tyr-Gly-Arg- (Lys)2-(Arg)5-Gln-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg) 5-Gln- (Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp :/?-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Lys-A
sp-_/?-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Trp-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-Tyr-Gly-(Arg)s-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp /?-Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg) 5-Gln- (AXg)3-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-As r- Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_^-Ala-(Arg)6-Gln- (Arg) 3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Arg-As r-j?-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Tyr-Gly-(Arg)5-Ac-c(Cys-Glu-His-D-2-Nal-A
rg-l-Nal-Ala-Cys)-(Pro) 2-Arg-Asp-/-Ala-Tyr-Gly-
(Arg)5-Gln-(Arg)3-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)5-Gln-(Arg) 4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)
2-Lys-Asp-/-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Arg-Asp-/-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-^-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-_/?-Ala-(Arg) 6-Gln- (Arg)s-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)
2-Lys-Asp :/?-Ala-Tyr-Gly-(Arg)5- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-^-Ala-Tyr-Gly- (Arg)5-Gln-(Arg)3-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-_/?-Ala-Tyr-Gly-(Arg)6- GIn-(AIg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)6-Gln-(Arg)3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Lys
-Asp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-(Pro)2-Arg
-Asp-/-Ala-Tyr-Gly- (Arg)s-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Lys-Asp :/?Ala-(Arg)5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-^-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg) 5-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-/-Ala-(Arg)6-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Gly-(Arg)s-Gln-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-/-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-J?-Ala-Tyr-Gly-(Arg)s- Gln-(Arg) 3-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp-^-Ala-Tyr-Gly-(Arg) 5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)
2-Arg-Asp :/?-Ala-Tyr-Gly-(Arg)5-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Lys-A
sp :/J-Ala-Tyr-Gly-(Arg)6-
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-(Pro)2-Arg-A
sp-_^-Ala-Tyr-Gly-(Arg)6-Ac-Nle-c(Cys-D-Ala-His-D-Phe-
Arg-Trp-Cys)-(Doc)2-Tyr-Gly-Arg-(Lys)2-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-(Lys)2-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
Arg-(Lys)2-(Arg) 2-Gln- (Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-(Arg)s
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Gly-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Tyr-Gly-(Arg)2-Lys-(Arg)2-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-Lys-(Arg)3-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-^-Ala~Gly-(A
rg)2-Lys-(Arg)2-Gln- (ATg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-Ar
g-Lys-(Arg) 3-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-(Arg)
2-Lys-(Arg) 2-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-Arg-Lys-(Arg)3-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-(Lys)2-Arg-Gln- (Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Tr
r-Cys)-Doc-Tyr-Gly-Arg-(Lys)2-(Arg) 2-Gln- (Arg)3-NH
2; Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/J-Ala)
2-Gly-(Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Gly-(
Arg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Gly-(A
rg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-(Ar
g)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Gl
y-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(/J-Ala)2-Ty
r-Gly-(Arg)s-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Gly-(Arg
)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Gly-(
Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-/-Ala-(Arg)s-
Gln-(Arg)3-NH-;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-/-Ala-Tyr-Gly-
(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-/-Ala-(Arg)s-G
ln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-Tyr-Gly-(Arg
)s-Gln-(Arg)3-NH2; Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)
:/?-Ala-Gly-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_/?-Ala-(Arg)5-Gln
-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Tyr-Gly-
(Arg) 5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)2-Gly-(Arg)
s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg)3-NH 2;
Ac-Me-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)s-Gln-
(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)s-Gln-(Ar
g)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Ar
g) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)s-
Gln-(Arg) 3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-(Arg)s-Gln-
(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-/-Ala-Tyr-Gly-(Arg
) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-_/?-Ala-Gly-(Arg)s
-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-^-Ala-(Arg)s-Gln-(
Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(^-Ala)2-Tyr-Gly-(
Arg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)2-Gly-(Arg
)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Tyr-Gly-(Arg)5
-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-Gly-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Tyr-Gly-(Ar
g) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-Gly-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-^-Ala-Lys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-/-Ala-Lys)-/-Ala-(Arg)
5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-/-Ala-D-Cys)-Thr-_/?-Ala
-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-_/?-Ala-D-Cys)-Thr-/-Ala
-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-Tyr-Gly-
(Arg)s-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-_/?-Ala-(Arg)s
-Gln-(Arg) 3-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-Tyr-G
ly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-(Arg)
s-Gln-(Arg)3-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)
:/?-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)5-
Gln-(Arg) 3-NH 2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gly
-(Arg) 5-Gln-(Arg)3-N i2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-Ty
r-Gly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)
2-(Arg)5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg) 3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg) 3- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(/?-Ala)2-Ty
r-Gly-(Arg)5-Gln-(Arg)4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(^-Ala)2-(Ar
g) 5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg) 4- NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2; 



Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-^-Ala-(Arg)
s-Gln-(Arg)3-NH 2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-_/?-Ala-Tyr-
Gly-(Arg) 5-Gln-(Arg) 3-NH2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)
:/?-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-T f -Apn-Cys)
:/?-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-/-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-/-Ala-Cys)-_/?-Ala-Ty
r-Gly-(Arg)5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp
:/?-Ala-Cys)-/-Ala-(Arg)5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-^-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-/-Ala-Gly-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-^-Ala-(Arg)s
-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(^-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(^-Ala)2-Gly
-(Arg)5-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-Gly-(Arg
) 5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-(Doc)2-(Arg)
5-Gln-(Arg)3-NH 2; D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp
:/?-Ala-D-Cys)-/-Ala-Tyr-Gly-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-/-Ala-(
Arg)5-Gln-(Arg) 3-NH2 ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-G
ly-(Arg)5-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-(
Arg)s-Gln-(Arg)4-NH 2 ;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-j?-Ala-D-Cys)-(^-Ala
) 2-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Ala
) 2-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(^-Ala)
2-Gly-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Ala
) 2-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-Tyr
-Gly-(Arg) 5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-Doc-(Ar
g)5-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-Doc-Gly
-(Arg)s-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-Doc-(Ar
g)5-G ]n-(Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-/-Ala-D-Cys)-(Doc)2-
Tyr-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-^-Ala-D-Cys)-(Doc)
2-Gly-(Arg)s-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-jJ-Ala-D-Cys)-(Doc)
2-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-/-
Ala-Tyr-Gly-(Arg)s-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-_/
?-Ala-(Arg)s-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-j?-Ala-D-Cys)-Thr-(
^-Ala)2-Tyr-Gly-(Arg) 5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala) 2-(Arg)5-Gln-(Arg) 3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-Do
c-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-Doc-(Arg)5-Gln-(Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-_/?-Ala-D-Cys)-Thr-
(Doc)2-Tyr-Gly-(Arg)5-Gln- (Arg)3-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-_/?-Ala-D-Cys)-Thr-
j?-Ala-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-/-Ala-(Arg)5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala) 2-Tyr-Gly-(Arg) 5-Gln- (Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-/-Ala-D-Cys)-Thr-(/
?-Ala)2-(Arg) 5-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-Doc-Tyr-Gly-(Arg)5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-Doc-(Arg)5-Gln-(Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-^-Ala-D-Cys)-Thr-(D
oc)2-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp
:/?-Ala-D-Cys)-Thr-(Doc)2-(Arg)s-Gln-(Arg)4- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr-/-
Ala-Tyr-Gly-(Arg)5-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr
:/J-Ala-Tyr-Gly-(Arg)5-Gln- (Arg)4-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr
:/?-Ala-(Arg)s-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-j?-Ala-D-Cys)-Thr-(
^-Ala) 2-Tyr-Gly-(Arg)s-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip
:/?-Ala-D-Cys)-Thr-(/?-Ala)2-(Arg)5-Gln-(Arg)3- NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-j?-Ala-D-Cys)-Thr-D
oc-Tyr-Gly-(Arg) 5-Gln-
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-_/?-Ala-D-Cys)-Thr-
Doc-Tyr-Gly-(Arg)s-Gln- (Arg)4-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-Do
c-(Arg)s-Gln-(Arg) 3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-/-Ala-D-Cys)-Thr-(D
oc) 2-Tyr-Gly-(Arg)s-Gln- (Arg)3-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-^-Ala-D-Cys)-Thr-(D
oc) 2-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-^-Ala-Ty
r-Gly-(Arg) 5-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-/-Ala-(A
rg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-U-l-'he-Arg-lrp-Apn-L;ys)-;
i-AIa-lyr-Gly-(Arg)5-L ln-( Argj3-iNJrl2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-(Arg)s-Gln-
(Arg)3-Nm
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala)
2-(Arg)5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-/-Ala-Tyr-Gly-(Ar
g)s-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-^-Ala-(Arg)5-Gln-
(Arg)4-NH 2 ;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/J-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(/?-Ala) 2-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)
5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg) 5-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-(Arg)5-Gln
-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-Tyr-Gly-(Arg)
s-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-Doc-(Arg)s-Gln-(A
rg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-Tyr-Gly-(A
rg) 5-Gln-(Arg)4-NH2
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-(Doc)2-(Arg)5-Gln
-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)s
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-Tyr-Glyr(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg)s-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg) 5-Gln-(Arg) 3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-Tyr-Gly-(Arg)s-Gln-(Arg)3- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-j?-Ala-Tyr-G
ly-(Arg)5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)s
-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)s-G
ln-(Arg)4-NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH ;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-^-Ala-(Arg)5
-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-Ty
r-Gly-(Arg) 5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)
2-(Arg)5-Gln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)5-G
ln-(Arg)3-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg) 3- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)
2-(Arg)s-Gln-(Arg) 3-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-(Arg
) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(^-Ala)2-Tyr
-Gly-(Arg) 5-Gln-(Arg)4- NH2; '
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(/?-Ala)2-(A
rg) 5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-Tyr-Gly-
(Arg)s-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-Tyr-G
ly-(Arg) 5-Gln-(Arg)4- NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-(Doc)2-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-Tyr-Gly-(A
rg)5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-j?-Ala-(Arg)
5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)2-Tyr-Gl
y-(Arg) 5-Gln-(Arg)3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)2-(Arg)5
-Gln-(Arg) 3-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)
:/?-Ala-Tyr-Gly-(Arg)s-Gln-(Arg)4-NH2
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-^-Ala-(Arg)5-Gln
-(Arg)4-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(/?-Ala)
2-Tyr-Gly-(Arg)5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(^-Ala)2-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
)s-Gln-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)
5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-Tyr-Gly-(Arg) 5-Gln-(Arg)3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-(Arg)5-Gl
n-(Arg) 3-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-Tyr-Gly-(Arg
) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-Doc-(Arg)
5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)2-Tyr-Gly-(
Arg) 5-Gln-(Arg)4-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-(Doc)
2-(Arg)s-Gln-(Arg)4-NH2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-_/?-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp :/?-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-/-Ala-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHi;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-l-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-/-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp :/?-Ala-Arg-Lys- Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH
2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Ala-Cys)-Pro-Pro-Ly
s-Asp-/-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Arg-Lys-Arg- Arg-Arg-Gln-Arg-Arg-Arg-NH 2;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-_/?-Ala-Tyr-Gly-Arg-
Arg-Lys-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Tyr-Gly-Arg-
Lys-Arg-Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-_^-Ala-Gly-Arg-Arg-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-NHb;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Arg-Arg-Lys- Arg-Arg-Gln-Arg-Arg-Arg-NH ;
Ac-c(Cys-Glu-His-D-2-Nal-Arg-Bal-Ala-Cys)-Pro-Pro-Lys-
Asp-/-Ala-Gly-Arg-Lys-
Arg-Arg-Arg-Gln-Arg-Arg-Arg-NHi;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-_/?-Ala-Tyr-
Gly-Arg-Arg-Lys-Arg-Arg- Gln-Arg-Arg-Arg-NHz;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Tyr-Gl
y-Arg-Lys-Arg-Arg-Arg-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys):/?-Ala-Gly-A
rg-Arg-Lys-Arg-Arg-Gln- Arg-Arg-Arg-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys):/?-Ala-Gly-A
rg-Lys-Arg-Arg-Arg-Gln-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-/-Ala-Arg-Ar
g-Lys-Arg-Arg-Gln-Arg-
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys):/?-Ala-Arg-L
ys-Arg-Arg-Arg-Gln-Arg- 



Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-/-Ala-Cys)-Pro-Pro-
Lys-Asp-NH2; or
Ac-c(Cys-Glu-His-D-2-Nal-Arg-2-Nal-Aib-Cys)-Pro-Pro-Ly
s-Asp-NH2. Other peptides of the invention can be
prepared by a person of ordinary skill in the art
using synthetic procedures analogous to those
disclosed generally hereinabove and/or to those
disclosed specifically in the foregoing examples, as
were the compounds depicted in Tables IA and IB. Table
IAMELANOCORTIN RECEPTOR LIGANDS BACKGROUND OF THE
INVENTION The present invention is directed to
peptides which are ligands of one or more of the
melanocortin receptors (MC-R), the
pharmaceutically-acceptable salts thereof, to methods
of using such peptides to treat mammals and to useful
pharmaceutical compositions comprising said peptides.
Melanocortins are a family of regulatory peptides
which are formed by posttranslational processing of
pro-hormone proopiomelanocortin (POMC; 131 amino acids
in length). POMC is processed into three classes of
hormones; the melanocortins, adrenocorticotropin
hormone, and various endorphins (e.g. lipotropin)
(Cone, et al., Recent Prog. Horm. Res., 51:287-317,
(1996); Cone et al., Ann. N.Y. Acad. Sd., 31:342-363,
(1993)). Melanocortins have been found in a wide
variety of normal human tissues including the brain,
adrenal, skin, testis, spleen, kidney, ovary, lung,
thyroid, liver, colon, small intestine and pancreas
(Tatro, J. B. et al., Endocrinol. 121:1900-1907
(1987); Mountjoy, K. G. et al., Science 257:1248-1251
(1992); Chhajlani, V. et al., FEBS Lett. 309:417-420
(1992); Gantz, I . et al. J. Biol. Chem. 268:8246-8250
(1993) and Gantz, I. etal., J. Biol. Chem.
268:15174-15179 (1993)). Melanocortin peptides have
been shown to exhibit a wide variety of physiological
activities including the control of behavior and
memory, affecting neurotrophic and antipyretic
properties, as well as affecting the modulation of the
immune system. Aside from their well known effects on
adrenal cortical functions (adrenocorticotropic
hormone, ACTH) and on melanocytes (melanocyte
stimulating hormone, MSH), melanocortins have also
been shown to control the cardiovascular system,
analgesia, thermoregulation and the release of other
neurohumoral agents including prolactin, luteinizing
hormone and biogenic amines (De Wied, D. et alv
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); WalkerJ.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)). It has also been shown that
binding sites for melanocortins are distributed in
many different tissue types including lachrymal and
submandibular glands, pancreas, adipose, bladder,
duodenum, spleen, brain and gonadal tissues as well as
malignant melanoma tumors. Five melanocortin receptors
(MC-R) have been characterized to date. These include
melanocyte-spedfic receptor (MCl-R),
corticoadrenal-specific ACTH receptor (MC2-R),
melacortin-3 (MC3-R), melanocortin-4 (MC4-R) and
melanocortin-5 receptor (MC5-R). All of the
melanocortin receptors respond to the peptide hormone
class of melanocyte stimulating hormones (MSH) (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)). MCl-R, known in the art as
Melanocyte Stimulating Hormone Receptor (MSH-R),
Melanotropin Receptor or Melanocortin-1 Receptor, is a
315 amino acid transmembrane protein belonging to the
family of G-Protein coupled receptors. MCl-R is a
receptor for both MSH and ACTH. The activity of MCl-R
is mediated by G-proteins which activate adenylate
cyclase. MCl-R receptors are found in melanocytes and
corticoadrenal tissue as well as various other tissues
such as adrenal gland, leukocytes, lung, lymph node,
ovary, testis, pituitary, placenta, spleen and uterus.
MC2-R, also called Adrenocorticotropic hormone
receptor (ACTH-R), is a 297 amino acid transmembrane
protein found in melanocytes and the corticoadrenal
tissue. MC2-R mediates the corticotrophic effect of
ACTH. In humans, MC3-R is a 360 AA protein found in
brain tissue; in mice and rats MC3-R is a 323 AA
protein. MC4-R is a 332 amino acid transmembrane
protein which is also expressed in brain as well as
placental and gut tissues. MC5-R is a 325 amino acid
transmembrane protein expressed in the adrenals,
stomach, lung and spleen and very low levels in the
brain. MC5-R is also expressed in the three layers of
adrenal cortex, predominantly in the
aldosterone-producing zona glomerulosa cells. The five
known melanocortin receptors differ, however, in their
functions. For example, MCl-R is a G-protein coupled
receptor that regulates pigmentation inresponse to
a-MSH, a potent agonist of MCl-R. Agonism of the MCl-R
receptor results in stimulation of the melanocytes
which causes eumelanin and increases the risk for
cancer of the skin. Agonism of MCl-R can also have
neurological effects. Stimulation of MC2-R activity
can result in carcinoma of adrenal tissue. Recent
pharmacological confirmation has established that
central MC4-R receptors are the prime mediators of the
anorexic and orexigenic effects reported for
melanocortin agonists and antagonists, respectively.
The effects of agonism of the MC3-R and MC5-R are not
yet known. There has been great interest in
melanocortin (MC-R) receptors as targets for the
design of novel therapeutics to treat disorders of
body weight such as obesity and cachexia. Both genetic
and pharmacological evidence points toward central
MC4-R receptors as the principal target (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 al., Eu. J. Pharm., 450:93-109
(2002); Kask, A. et al., NeuroReport, 10:707-711
(1999)). The current progress with receptorselective
agonists and antagonists evidences the therapeutic
potential of melanocortin receptor activation,
particularly MC4-R. Agonist, antagonist or other
ligand compounds activating one or more melanocortin
receptor would be useful for treating a wide variety
of indications in a subject in need thereof or at risk
thereof including acute and chronic inflammatory
diseases such as general inflammation (U.S. Patent No.
6,613,874; Catania, A. et al., Pharm. Rev., 56:1-29
(2004)), inflammatory bowel disease (U.S. Patent No.
6,713,487; Catania, A. et al., Pharm. Rev., 56:1-29
(2004)), brain inflammation (Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), sepsis (U.S. Patent No.
6,613,874; U.S. Patent No. 6,713,487; Catania, A. et
al., Pharm. Rev., 56:1-29 (2004)) and septic shock
(U.S. Patent No. 6,613,874; Catania, A. et al., Pharm.
Rev., 56:1-29 (2004)); diseases with an autoimmune
component such as rheumatoid arthritis (U.S. Patent
No. 6,713,487; Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)), gouty arthritis (Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004), Getting, S. J. et al.,
Curr. Opin. Investig. Drugs, 2:1064- 1069 (2001)), and
multiple sclerosis ((U.S. Patent No. 6,713,487);
metabolic diseases and medical conditions accompanied
by weight gain such as obesity (U.S. Patent
No.1,613,874; U.S. Patent No. 6,600,015; Fehm, H. L.
et al., J. Clin. Endo. & Metab., 16:1144-1148 (2001);
Hansen, M. J. et al., Brain Res., 1039:137-145 (2005);
Ye, Z. et al., 'eptides, 26:2017-2025 (2005); Farooqi,
I . S. et al., NE J Med., 348:1085-1095 (2003);
LacNeil, D. J. et al., Eu. J. Pharm., 44:141-157
(2002); MacNeil, D. J. et al., Eu. J. 'harm.,
450:93-109 (2002); Kask, A. et al., NeuroReport,
10:707-711 (1999); Schwartz, A. W., J . Clin. Invest.,
108:963-964 (2001), Gura, T., Science, 287:1738-1740
(2000), laffin-Sanson, M. L., Eu. J. Endo.,
144:207-208 (2001), Hamilton, B. S. et al., Obesity
ies. 10:182-187 (2002)), feeding disorders (U.S.
Patent No. 6,720,324; Fehm, H . L. et 1, J. Clin.
Endo. & Metab., 86:1144-1148 (2001); Pontillo, J. et
al., Bioorganic & Med. :hem. Ltrs., 15:2541-2546
(2005)) and Prader-Willi Syndrome (GE, Y. et al.,
Brain Research, 957:42-45 (2002)); metabolic diseases
and medical conditions accompanied g weight loss such
as anorexia (U.S. Patent No. 6,613,874; Wisse, B. R.
et al., Endo., 42:3292-3301 (2001)), bulimia (U.S.
Patent No. 6,720,324), AE)S wasting (Marsilje, T. I .
et al., Bioorg. Med. Chem. Lett., 14:3721-3725 (2004);
Markison, S. et al., Indocrinology, 146:2766-2773
(2005)), cachexia (U.S. Patent No. 6,613,874; Lechan,
R. /L et al., Endo., 142:3288-3291 (2001); Pontillo,
J. et al., Bioorganic & Med. Chem. /trs., 15:2541-2546
(2005)), cancer cachexia (U.S. Patent No. 6,639,123)
and wasting in rail elderly (U.S. Patent No.
6,639,123); diabetes (U.S. Patent No. 6,713,487) and
liabetalogical related conditions and complications of
diabetes such as retinopathy U.S. Patent No.
6,525,019); neoplastic proliferation (U.S. Patent No.
6,713,487) such s skin cancer (Sturm, R.A., Melanoma
Res., 12:405-416 (2002); Bastiens, M. T. et al., on.
J. Hum. Genet., 68:884-894 (2001)), and prostate
cancer (Luscombe, C. J. et al., ritish J. Cancer,
85:1504-1509 (2001); reproductive or sexual medical
conditions such s endometriosis (U.S. Patent No.
6,713,487) and uterine bleeding in women (U.S. atent
No. 6,613,874), sexual dysfunction (U.S. Patent No.
6,720,324; Van der Ploeg, . H . T. et al., PNAS,
99:11381-11386 (2002), Molinoff, P. B. et al., Ann.
N.Y. Acad, ci., 994:96-102 (2003), Hopps, C. V. et
al., BjU International, 92:534-538 (2003)), rectile
dysfunction ((U.S. Patent No. 6,613,874; Diamond, L.
E. et al., Urology, . . 5:755-759 (2005), Wessells, H
. et al., Int. J. Impotence Res., 12:S74-S79 (2000),
ndersson, K-E. et al., Int. J. Impotence Res.,
14:S82-S92 (2002), Bertolini, A. et. al., exual
Behavior: Pharmacology and Biochemistry, Raven Press,
NY, p 247-257(1975); Wessells, H. et al.,
Neuroscience, 118:755-762 (2003), Wessells, H. et alv
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))
and decreased sexual response in females (U.S. Patent
No. 6,713,487; Fourcroy, J. L., Drugs, 63:1445-1457
(2003)); diseases or conditions resulting from
treatment or insult to the organism such as organ
transplant rejection (U.S. Patent No. 6,713,487;
Catania, A. et al., Pharm. Rev., 56:1-29 (2004)),
ischemia and reperfusion injury (Mioni, C. et al., Eu.
J. Pharm., 477:227-234 (2003); Catania, A. et al.,
Pharm. Rev., 56:1-29 (2004)), treatment of spinal cord
injury and to accelerate wound healing (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), as well as weight
loss caused by chemotherapy, radiation therapy,
temporary or permanent immobilization (Harris, R. B.
et al., Physiol. Behav., 73:599-608 (2001)) or
dialysis; cardiovascular diseases or conditions such
as hemorrhagic shock (Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)), cardiogenic shock (U.S. Patent No.
6,613,874), hypovolemic shock (U.S. Patent No.
6,613,874), cardiovascular disorders (U.S. Patent No.
6,613,874) and cardiac cachexia (Markison, S. et al.,
Endocrinology, 146:2766-2773 (2005); pulmonary
diseases or conditions such as acute respiratory
distress syndrome (U.S. Patent No. 6,350,430; Catania,
A. et al., Pharm. Rev., 56:1-29 (2004)), chronic
obstructive pulmonary disease (U.S. Patent No.
6,713,487), asthma (U.S. Patent No. 6,713,487) and
pulmonary fibrosis; to enhance immune tolerance
(Luger, T. A. et al., Pathobiology, 67:318-321 (1999))
and to combat assaults to the immune system such as
those associated with certain allergies (U.S. Patent
No. 6,713,487) or organ transplant rejection (U.S.
Patent No. 6,713,487; Catania, A. et al., Pharm. Rev.,
56:1-29 (2004)); treatment of dermatological diseases
and conditions such as psoriasis (U.S. Patent No.
6,713,487), skin pigmentation depletion (U.S. Patent
No. 6,713,487; Ye, Z. et al., Peptides, 26:2017-2025
(2005)), acne (Hatta, N. et al., J. Invest. Dermatol.,
116:564-570 (2001); Bohm, M. et al., J. Invest.
Dermatol, 118:533-539 (2002)), keloid formation (U.S.
Patent No. 6,525,019) and skin cancer (Sturm, R.A.,
Melanoma Res., 12:405-416 (2002); Bastiens, M. T. et
al., Am. J. Hum. Genet., 68:884-894 (2001));
behavioral, central nervous system or neuronal
conditions and disorders such as anxiety (U.S. Patent
No. 6,720,324; Pontillo, J. et al., Bioorganic & Med.
Chem. Ltrs., 15:2541-2546 (2005)), depression (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), memory and memory
dysfunction (U.S. Patent No. 6,613,874; Voisey, J. et
al., Curr. Drug Targets, 4:586-597 (2003)), modulating
pain perception (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)) and treating neuropathic pain (Pontillo, J. et
al., Bioorganic & Med. Chem. Ltrs., 15:2541-2546
(2005)); conditions and diseases associated with
alcohol consumption, alcohol abuse and/or alcoholism
(WO 05/060985; Navarro, M. et al., Alcohol Clin. Exp.
Res., 29:949-957 (2005)); and renal conditions or
diseases such as the treatment of renal cachexia
(Markison, S. et al., Endocrinology, 146:2766-2773
(2005)) or natriuresis (U.S. Patent No. 6,613,874).
Ligand compounds activating one or more melanocortin
receptor would be useful for modulating a wide variety
of normalizing or homeostatic activities in a subject
in need thereof including thyroxin release (U.S.
Patent No. 6,613,874), aldosterone synthesis and
release (U.S. Patent No. 6,613,874), body temperature
(U.S. Patent No. 6,613,874), blood pressure (U.S.
Patent No. 6,613,874), heart rate (U.S. Patent No.
6,613,874), vascular tone (U.S. Patent No. 6,613,874),
brain blood flow (U.S. Patent No. 6,613,874), blood
glucose levels (U.S. Patent No. 6,613,874), bone
metabolism, bone formation or development (Dumont, L.
M. et al., Peptides, 26:1929- 1935 (2005), ovarian
weight (U.S. Patent No. 6,613,874), placental
development (U.S. Patent No. 6,613,874), prolactin and
FSH secretion (U.S. Patent No. 6,613,874),
intrauterine fetal growth (U.S. Patent No. 6,613,874),
parturition (U.S. Patent No. 6,613,874),
spermatogenesis (U.S. Patent No. 6,613,874), sebum and
pheromone secretion (U.S. Patent No. 6,613,874),
neuroprotection (U.S. Patent No. 6,639,123) and nerve
growth (U.S. Patent No. 6,613,874) as well as
modulating motivation (U.S. Patent No. 6,613,874),
learning (U.S. Patent No. 6,613,874) and other
behaviors (U.S. Patent No. 6,613,874).It is,
therefore, an objective of the present invention to
provide ligands for the melanocortin receptors which
exhibit greater stability and selectivity for
melanocortin receptors than native melanocortin
receptor ligands. SUMMARYOF THE INVENTION In one
aspect, the present invention is directed to a
compound according formula (I):
(R2R3)-A1-c(A2-A3-A4-A5-A6-A7-A8-A9)-A10-R1 wherein: 



A1 is Ace, HN-(CH2)m-C(O), L- or D-amino acid, or
deleted; A2 is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen,
Asp, or GIu; A3 is GIy, Ala, b-A\a, Gaba, Aib, D-amino
acid, or deleted; A4 is His, 2-Pal, 3-Pal, 4-Pal, Taz,
2-Thi, 3-Thi, or (X X X Phe; A5 is D-Phe, D-I-NaI,
D-2-Nal, D-Trp, D-BaI, D- X Phe, L-Phe or D-(Et)Tyr;
A6 is Arg, hArg, Dab, Dap, Lys, Om, or HN-CH((CH
2)n-N(R4R5))-C(O); A7 is Trp, 1-Nal, 2-Nal, BaI Bip,
D-Trp, D-I-NaI, D-2-Nal, D-BaI or D-Bip; A8 is GIy,
D-AIa, Ace, Ala, b-Ala, Gaba, Apn, Ahx, Aha, HN-(CHa)
-C(O), or deleted; A9 is Cys, D-Cys, hCys, D-hCys,
Pen, D-Pen, Dab, Dap, Om, or Lys; A10 is Ace,
HN-(OHb)I-C(O), L- or D-amino acid, or deleted; R1 is
-OH, or -NH2; each of R2 and R3 is independently for
each occurrence selected from the group consisting of
H, (G-C3o)alkyl, (G-Gojheteroalkyl, (Ci-C3o)acyl,
(C2-C3o)alkenyl, (C2-C3o)alkynyl, aryl(G-C3o)alkyl,
aryl(Ci-C3o)acyl, substituted (Ci-C3o)alkyl,
substituted (Ci-C3o)heteroalkyl, substituted
(Ci-C3o)acyl, substituted (C2-C3o)alkenyl, substituted
(C2-C3o)alkynyl, substituted aryl(G-C3o)alkyl, and
substituted aryl(Ci- R4 and R5 each is, independently
for each occurrence, H, (Ci-C4o)alkyl, (GC4o)
heteroalkyl, (G~C4o)acyl, (C2-Qo)alkenyl,
(C2-C4o)alkynyl, aryl(G-Qo)alkyl,iryl(Ci-C4o)acyl,
substituted (Ci-C4o)alkyl, substituted
(Ci-Qo)heteroalkyl, substituted Ci-Gio)acyl,
substituted (C2-C4o)alkenyl/ substituted
(C2-Qo)alkynyl, substituted iryl(Ci-C4o)alkyl,
substituted aryl(G-Go)acyl, (Ci-C4o)alkylsulfonyl, or
-C(NH)-NHz; m is, independently for each occurrence,
1, 2, 3, 4, 5, 6 or 7; n is, independently for each
occurrence, 1, 2, 3, 4 or 5; s is, independently for
each occurrence, 1, 2, 3, 4, 5, 6, or 7; t is,
independently for each occurrence, 1, 2, 3, 4, 5, 6,
or 7; X1, X2, X3, X4, and X5 each is, independently
for each occurrence, H, F, Cl, Br, I, (Ci-io)alkyl,
substituted (Ci-io)alkyl, (C2-io)alkenyl, substituted
(C2-io)alkenyl, (C2-io)alkynyl, substituted
(C2-io)alkynyl, aryl, substituted aryl, OH, NH2, NO2,
or CN; provided that (I). when R4 is (Ci-Oo)acyl,
aryl(Ci-Cio)acyl, substituted (Ci-C4o)acyl,
substituted aryl(Ci-Oo)acyl, (Ci-Gio)alkylsulfonyl, or
-C(NH)-NH , then R5 is H or (Ci-Gio)alkyl,
(Ci-Gio)heteroalkyl, (C -G lkenyl, (C2-C4o)alkynyl,
aryl(Ci- Gto)alkyl, substituted (Ci-Qo)alkyl,
substituted (Ci-Qo)heteroalkyl, substituted
(C2-Oo)alkenyl, substituted (C2-C4o)alkynyl, or
substituted aryl(Ci- G lkyl; (II). when R2 is
(Ci-C3o)acyl, aryl(Ci-C3o)acyl, substituted
(Ci-C3o)acyl, or substituted aryl(Ci-C 3o)acyl, then
R3 is H, (Ci-C3o)alkyl, (Ci-C3o)heteroalkyl,
(C2-C3o)alkenyl, (C2-C3o)alkynyl, aryl(Ci-C3o)alkyl,
substituted (Ci-C3o)alkyl, substituted
(Ci-C3o)heteroalkyl, substituted (C2-C3o)alkenyl,
substituted (C2- C3o)alkynyl, or substituted
aryl(Ci-C3o)alkyl; (III), either A3 or A8 or both must
be present in said compound; (IV). when A2 is Cys,
D-Cys, hCys, D-hCys, Pen, or D-Pen, then A9 is Cys,
D-Cys, hCys, D-hCys, Pen, or D-Pen; (V). when A2 is
Asp or GIu, then A9 is Dab, Dap, Om, or Lys; (VI).
when A8 is Ala or GIy, then A1 is not NIe; and (VII).
when A1 is deleted, then R2 and R3 cannot both be H;
or a pharmaceutically acceptable salt thereof.A
preferred group of compounds of the immediate
foregoing formula, is where A1 is A6c, Gaba, NIe, Met,
Phe, D-Phe, D-2-Nal, hPhe, Chg, D-Chg, Cha, hCha,
hPro, hLeu, Nip,/-hMet, or Oic; A2 is Cys, D-Cys,
hCys, D-hCys, Pen, D-Pen, Asp, or GIu; A3 is GIy, Ala,
D-AIa, D-GIu, b-Ala, Gaba, Aib, or deleted; A4 is His;
A5 is D-Phe, D-I-NaI, D-2-Nal, D-Trp, D-BaI, or
D-(Et)Tyr; A6 is Arg, or hArg; A7 is Trp, Bip, D-Trp,
1-Nal, or 2-Nal; A8 is A6c, Ala, b-Ala, Gaba, Apn, or
Ahx; A9 is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen, or
Lys; A10 is Thr, or deleted or a pharmaceutically
acceptable salt thereof. A preferred group of
compounds of the immediately foregoing group of
compounds is where R2 and R3 each is, independently,
H, acyl, n-propanoyl, or nbutanoyl or a
pharmaceutically acceptable salt thereof. A more
preferred compound of formula (I) is where said
compound is of the formula: A1 is Ace, Arg, D-Arg,
Cha, D-Cha, hCha, Chg, D-Chg, Gaba, He, Leu, hLeu,
|3-hMet, 2-Nal, D-2-Nal, Nip, NIe, Oic, Phe, D-Phe,
hPhe, hPro, VaI or deleted; A2 is Cys, D-Cys, Pen or
Asp; A3 is GIy, Ala, b-Ala, Gaba, Aib, D-AIa, D-Abu,
D-Cha, D-IIe, D-Leu, D-TIe, D-VaI or deleted; A4 is
His or 3-Pal; A5 is D-Phe, D-2-Nal or D-(Et)Tyr; A6 is
Arg or hArg; A7 is Trp, 1-Nal, 2-Nal, BaI, Bip or
D-Trp; A8 is GIy, D-AIa, Ace, Ala, b-Ala, Gaba, Apn,
Ahx, Aha or deleted; A9 is Cys, D-Cys, Pen or Lys; A10
is Thr or deleted; wherein at least one of A3 or A8 is
deleted, but not both,or a pharmaceutically acceptable
salt thereof. More preferred compounds of the
immediately foregoing group of compounds is where said
compound is of the formula:
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-b-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6c-Lys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH2;
Ac-A6c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH ;
Ac-Me-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-b-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
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)-NH2;
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(D-Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(Cys-b-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-NIe-c(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH 2;
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-b-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH 2;
Ac-Oic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hLeu-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
n-butanoyl-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NHz;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-_/?-hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH 2;
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH 2;
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH 2;
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH 2;
Ac-Me-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp- b-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp~Gaba-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-b-Ak-Cys)-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-l-Nal-Cys)-NH 2;
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH
2;
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH
2; Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-l-Nal-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NH2;
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH2;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
D-Phe-c(Cys-His-D-Phe-hArg-Trp-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-b-Ala-D-Cys)-Thr-NH2
; D-Phe-c(Cys-His-D-Phe-Arg-Bip-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-b-Ala-D-Cys)-Thr-NH
2;
D-Phe-c(Cys-His-D-Phe-hArg-Bip-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-bArg-Bip-b-Ala-D-Cys)-Thr-NH
2; Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH 2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NH2;
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)-NH2;
Ac-Me-c(Cys-D-Leu-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(Cys-D- e-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH 2;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH 2;
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Ile-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
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 2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH 2;
Ac-Nle<(Asp-His-D-2-Nal-Arg-Trp- b-Ala-Lys)-NH2;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH2; 



Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- b-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-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-OH;
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)-OH;
c-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
Lc-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
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)-OH;
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-l-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)-OH;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH; or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2; or or
pharmaceutically acceptable salts thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH ;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
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; or
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH; or
pharmaceutically acceptable salts thereof.A more
preferred compound of formula (I) is where said
compound is of the formula: A1 is Arg, D-Arg, Cha,
hCha, Chg / D-Chg, He, Leu, 2-NaI NIe, Phe, D-Phe,
hPhe, VaI or deleted; A2 is Cys, Pen or Asp; A3 is
D-AIa, D-Abu, D-Cha, D-IIe, D-Leu, D-TIe, D-VaI or
deleted; A4 is His or 3-Pal; A5 is D-Phe, D-2-Nal or
D-(Et)Tyr; A6 is Arg or hArg; A7 is Trp, 2-Nal, BaI,
Bip or D-Trp; A8 is GIy, Ala, b-Ala, Gaba, Apn, Ahx,
or deleted; A9 is Cys, D-Cys, Pen or Lys; A10 is Thr
or deleted; each of R2 and R3 is independently
selected from the group consisting of H or acyl; or a
pharmaceutically acceptable salt thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-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)-NH2;
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NHi;
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH 2;
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH2;
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp- b-Ala-D-Cys)-Thr-NH
2; Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH.;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- b-Ala-Lys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp- b-Ala-D-Cys)-Thr-NH 2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp- b-Ala-Cys)-NH2;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
D-Phe-c(Cys-His-D-Phe-hArg-Trp- b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Bip- b-Ala-D-Cys)-Thr-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-
b-Ala-D-Cys)-Thr-NH 2; D-Phe-c(Cys-His-D-Phe-hArg-Bip-
b-Ala-D-Cys)-Thr-NH 2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-b-Ala-D-Cys)-Thr-NH
2; Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH 2;
Ac-Me-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NH2;
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)-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp~Gaba-Cys)-NH2;
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Ile-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH ;
Ac-Nle-c(Cys-3Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
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 2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH 2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH 2;
Ac-NIe-C(ASp-HiS-D^-NaI-AIg-TrP-P-AIa-LyS)-NH2;
Ac-Me-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH 2;
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH 2; or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH 2; or a
pharmaceutically acceptable salt thereof. A more
preferred compound of formula (I) is where said
compound is of the formula: A1 is Arg, D-Arg, hArg or
D-hArg; or a pharmaceutically acceptable salt thereof.
A more preferred compound of the immediately foregoing
group of compounds is where said compound is of the
formula: A2 is Cys, D-Cys, hCys, D-hCys, Pen, D-Pen,
Asp, or GIu; A3 is GIy, Ala, D-AIa, D-GIu, b-Ala,
Gaba, Aib, or deleted; A4 is His; A5 is D-Phe,
D-I-NaI, D-2-Nal, D-Trp, D-BaI, or D-(Et)Tyr;A6 is
Arg, or hArg; A7 is Trp, Bip, D-Trp, 1-NaI or 2-Nal;
A8 is A6c, Ala, b-Ala, Gaba, Apn, or Ahx; A9 is Cys,
D-Cys, hCys, D-hCys, Pen, D-Pen, or Lys; A10 is Thr,
or deleted; or a pharmaceutically acceptable salt
thereof. A more preferred compound of the immediately
foregoing group of compounds is where R2 and R3 each
is, independently, H, acyl, n-propanoyl, or nbutanoyl
or a pharmaceutically acceptable salt thereof. A more
preferred compound of the immediately foregoing group
of compounds is where said compound is of the formula:
A2 is Cys or Asp; A3 is D-AIa or deleted; A4 is His;
A5 is D-Phe or D-2-Nal; A6 is Arg; A7 is Trp; A8 is
Ala, Gaba or deleted; A9 is Cys, Pen or Lys; A10 is
deleted; or a pharmaceutically acceptable salt
thereof. A more preferred compound of the immediately
foregoing group of compounds is where R2 and R3 each
is, independently, H or acyl; or a pharmaceutically
acceptable salt thereof. More preferred of the
immediately foregoing group of compounds is a compound
of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-D-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
Ac-Arg-c(Cys-D-Ala-His-D~Phe-Arg-Trp-Pen)-NH2;
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH2;
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH2; or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2; or
pharmaceutically acceptable salts thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2; or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2; or a
pharmaceutically acceptable salt thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2; or a
pharmaceutically acceptable salt thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2; or a
pharmaceutically acceptable salt thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2; or a
pharmaceutically acceptable salt thereof. In one
aspect, the present invention is directed to a
compound according formula (II):
(R2R3)-A1-c(A2-A3-A4-As-A -A7-A8-A9)-NH2 wherein: A1
is NIe or deleted; A2 is Cys or Asp; A3 is GIu or
D-AIa; A4 is His;A5 is D-Phe; A6 is Arg; 



A7 is Trp, 2-Nal or BaI; A8 is GIy, Ala, D-AIa, b-Ala,
Gaba or Apn; A9 is Cys or Lys; each of R2 and R3 is
independently selected from the group consisting of H
or provided that (I). when R2 is (Ci-Cd)acyl, then R3
is H; and (II). when A2 is Cys, then A9 is Cys, or a
pharmaceutically acceptable salt thereof. More
preferred of the immediately foregoing group of
compounds is a compound of the formula:
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NHz;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- b-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)-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 2;
Ac-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH 2;
Ac-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe~Arg-Trp-Ala-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- b-Ala-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe~Arg-Trp-Gaba-Cys)-NH_; or
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NH2; or
a pharmaceutically acceptable salt thereof. Another
more preferred compound of formula (I) or formula (II)
is each of the compounds that are specifically
enumerated herein below in the Examples section of the
present disclosure, or a pharmaceutically acceptable
salt thereof.In another aspect, the present invention
provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or
formula (II) as defined hereinabove or a
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diluent. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, wherein said compound
is a selective melanocortin-4 receptor agonist. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, wherein said compound
is a selective melanocortin 4 receptor agonist with a
functional activity characterized by an ECso at least
15- fold more selective for the human melanocortin 4
receptor than for the human melanocortin 1 receptor,
the human melanocortin 3 receptor and the human
melanocortin 5 receptor. In yet another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, wherein said compound is a
selective melanocortin 4 receptor agonist with a
functional activity characterized by an ECso at least
17-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 3 receptor,
an ECso at least 90-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 200-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor, or an ECso
at least 3000-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) orformula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, useful for treating an acute or
chronic inflammatory disease or medical condition such
as general inflammation, inflammatory bowel disease,
brain inflammation, sepsis and septic shock. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, useful for treating a
disease or medical condition with an autoimmune
component such as rheumatoid arthritis, gouty
arthritis and multiple sclerosis. In another aspect,
the present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, useful for treating a metabolic
disease or medical condition accompanied by weight
gain such as obesity, feeding disorders and
Prader-Willi Syndrome. In a further aspect, the
disease or condition treated is obesity. In yet a
further aspect, the disease or condition treated is a
feeding disorder. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
useful for decreasing food intake, for decreasing body
weight or a combination thereof. In a preferred
embodiment, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, which is useful for diminishing
food intake, decreasing body weight, or a combination
thereof, wherein the active ingredient is one or more
of the following compounds:
Ac-Nle-c(Cys-His-D-Phe-Arg- Trp-Gaba-Pen)-NH2,
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2,
Ac-D-Argc(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2,
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg- Trp-Pen)-NH2
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2
D-Phe-c(Cys-His-
D-(Et)Tyr-Arg-Trp-b-Ala-D-Cys)-Thr-NH2,
Ac-Nle-c(Cys-D~Ala-His-D-Phe-Arg-Trp- Pen)-NH2 or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2. In
yet another preferred embodiment, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
which is useful for diminishing food intake,
decreasing body weight, or a combination thereof,
wherein the active ingredient
is_Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2. In
yet another preferred embodiment, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
which is useful for diminishing food intake,
decreasing body weight, or a combination thereof,
wherein the active ingredient is
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NU2. In
yet another preferred embodiment, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
which is useful for diminishing food intake,
decreasing body weight, or a combination thereof,
wherein the active ingredient is
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a
pharmaceutically-acceptable carrier or diluent, which
is useful for decreasing appetite without compromising
body weight. In yet another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceuticallyacceptable carrier or diluent,
useful for decreasing food consumption whileincreasing
body weight. In another aspect, the present invention
provides a pharmaceutical composition comprising an
effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
useful for treating a metabolic disease or medical
condition accompanied by weight loss such as anorexia,
bulimia, AIDS wasting, cachexia, cancer cachexia and
wasting in frail elderly. In a further aspect, the
disease or condition treated is anorexia. In a further
aspect, the disease or condition treated is bulimia.
In a further aspect, the disease or condition treated
is AIDS wasting or wasting in frail elderly. In a
further aspect, the disease or condition treated is
cachexia or cancer cachexia. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, useful for treating a neoplastic
disease or medical condition such as skin cancer and
cancer cachexia. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceutically acceptable carrier or diluent,
useful for treating a reproductive or sexual medical
condition such as endometriosis, uterine bleeding,
sexual dysfunction, erectile dysfunction and decreased
sexual response in females. In another aspect, the
present invention provides a pharmaceutical
composition comprising an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable
carrier or diluent, useful for treating a disease or
medical condition resulting from treatment or insult
to an organism such as organ transplant rejection,
ischemia and reperfusion injury, wounding and spinal
cord injury, and weight loss due to a medical
procedure selected from the group consisting of
chemotherapy, radiation therapy, temporary or
permanent immobilization and dialysis.In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, useful for treating a
cardiovascular disease or medical condition such as
hemorrhagic shock, cardiogenic shock, hypovolemic
shock, cardiovascular disorders and cardiac cachexia.
In another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, useful for treating a
pulmonary disease or medical condition such as acute
respiratory distress syndrome, pulmonary fibrosis,
chronic obstructive pulmonary disease and asthma. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, useful for enhancing
immune tolerance and treating allergies. In another
aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, useful for treating a
dermatological disease or medical condition such as
psoriasis, skin pigmentation depletion, acne and
keloid formation. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceutically-acceptable carrier or diluent,
useful for treating a behavioral or central nervous
system or neuronal disease or medical condition such
as anxiety, depression, memory dysfunction and
neuropathic pain. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) orformula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceutically-acceptable carrier or diluent,
useful for treating a renal disease or medical
condition such as renal cachexia and natriuresis. In
another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a
pharmaceutically-acceptable carrier or diluent, useful
for modulating ovarian weight, placental development,
prolactin secretion, FSH secretion, intrauterine fetal
growth, parturition, spermatogenesis, thyroxin
release, aldosterone synthesis and release, body
temperature, blood pressure, heart rate, vascular
tone, brain blood flow, blood glucose levels, sebum
secretion, pheromone secretion, motivation, learning
and behavior, pain perception, neuroprotection and
nerve growth. 



In another aspect, the present invention provides a
pharmaceutical composition comprising an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, together with a
pharmaceutically-acceptable carrier or diluent, useful
for modulating bone metabolism, bone formation and
bone development. In another aspect, the present
invention provides a pharmaceutical composition
comprising an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, together
with a pharmaceutically-acceptable carrier or diluent,
useful for inhibiting alcohol consumption, for
reducing alcohol consumption, for treating alcoholism,
or for treating alcohol abuse. In a further aspect,
the compound of the composition useful for inhibiting
alcohol consumption, for reducing alcohol consumption,
for treating alcoholism, or for treating alcohol abuse
is a selective melanocortin 4 receptor agonist. In yet
a further aspect, the compound of the composition
useful for inhibiting alcohol consumption is a
selective melanocortin 4 receptor agonist, or a
pharmaceutically acceptable salt thereof, with a
functional activity characterized by an EC50 at least
15-fold more selective for the human melanocortin 4
receptor than for the human melanocortin 1 receptor,
the human melanocortin 3 receptor and thehuman
melanocortin 5 receptor. In yet another aspect, the
compound of the composition useful for inhibiting
alcohol consumption is a selective melanocortin 4
receptor agonist, or a pharmaceutically acceptable
salt thereof, with a functional activity characterized
by an ECso at least 17-fold more selective for the
human melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 90-fold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 3 receptor, an ECso at
least 200-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor. In another
aspect, the present invention provides the use of a
therapeutically effective amount of a melanocortin 4
receptor agonist compound of formula (I) or formula
(II) as defined hereinabove, or a pharmaceutically
acceptable salt thereof, for the manufacture of a
medicament useful for inhibiting alcohol consumption,
for reducing alcohol consumption, for treating
alcoholism, or for treating alcohol abuse in a subject
in need of such treatment. In yet another aspect, the
present invention provides a method of eliciting an
agonist or an antagonist effect from a melanocortin
receptor in a subject in need thereof which comprises
administering to said subject an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of eliciting an agonist or an
antagonist effect from a melanocortin receptor in a
subject in need thereof which comprises administering
to said subject an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, wherein
said compound is a selective melanocortin 4 receptor
agonist. In another aspect, the present invention
provides a method of eliciting an agonist or an
antagonist effect from a melanocortin receptor in a
subject in need thereof which comprises administering
to said subject an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
apharmaceutically acceptable salt thereof, wherein
said compound is a selective melanocortin 4 receptor
agonist with a functional activity characterized by an
ECso at least 15- fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 1 receptor, the human melanocortin 3
receptor and the human melanocortin 5 receptor. In yet
another aspect, the present invention provides a
method of eliciting an agonist or an antagonist effect
from a melanocortin receptor in a subject in need
thereof which comprises administering to said subject
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof, wherein said
compound is a selective melanocortin 4 receptor
agonist with a functional activity characterized by an
ECso at least 17-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 90-fold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 3 receptor, an ECso at
least 200-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor. In another
aspect, the present invention provides a method of
treating an acute or chronic inflammatory disease or
medical condition such as general inflammation,
inflammatory bowel disease, brain inflammation, sepsis
and septic shock by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating a disease or medical condition with an
autoimmune component such as rheumatoid arthritis,
gouty arthritis and multiple sclerosis by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of treating a metabolic disease or
medical condition accompanied by weight gain such as
obesity,feeding disorders and Prader-Willi Syndrome by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof. In a further aspect of the foregoing
method, the disease or condition treated is obesity.
In yet a further aspect of the foregoing method, the
disease or condition treated is a feeding disorder. In
another aspect, the present invention provides a
method of decreasing food intake, decreasing body
weight or a combination thereof, by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In a preferred embodiment, the present
invention provides a method of decreasing food intake,
decreasing body weight or a combination thereof, by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, wherein said
compound is Ac-Nle-c(Cys-
His-D-Phe-Arg-Trp-Gaba-Pen)-NH 2,
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)- NH2,
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH 2,
Ac-D-Arg-c(Cys-D-Ala- His-D-Phe-Arg-Trp-Pen)-NH 2,
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH 2,
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp- b-Ala-D-Cys)-Thr-NH
2, Ac-Nle-c(Cys-D-Ala- His-D-Phe-Arg-Trp-Pen)-NH , or
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)- NH2. In
another preferred embodiment, the present invention
provides a method of decreasing food intake,
decreasing body weight or a combination thereof, by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, wherein said
compound is Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-
NH2. In another preferred embodiment, the present
invention provides a method of decreasing food intake,
decreasing body weight or a combination thereof, by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof, wherein said
compound is
Ac-D-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)- NH2. In
another preferred embodiment, the present invention
provides a method ofdecreasing food intake, decreasing
body weight or a combination thereof, by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof, wherein said compound is
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)- In
another aspect, the present invention provides a
method of decreasing appetite without compromising
body weight by administering an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of decreasing food consumption while
increasing body weight by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof. In another aspect, the present invention
provides a method of treating a metabolic disease or
medical condition accompanied by weight loss such as
anorexia, bulimia, AIDS wasting, cachexia, cancer
cachexia and wasting in frail elderly by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In a further aspect, the foregoing method is
used to treat anorexia. In a further aspect, the
foregoing method is used to treat bulimia. In a
further aspect, the foregoing method is used to treat
AIDS wasting or wasting in frail elderly. In a further
aspect, the foregoing method is used to treat cachexia
or cancer cachexia. In another aspect, the present
invention provides a method of treating a neoplastic
disease or medical condition such as skin cancer and
cancer cachexia by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating a reproductive or sexual medical condition
such as endometriosis, uterine bleeding, sexual
dysfunction, erectile dysfunction and decreased sexual
response in females by eliciting an agonist or
antagonist effect from a melanocortin receptor
byadministering an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof. In another
aspect the present invention provides a method of
treating a disease or medical condition resulting from
treatment or insult to an organism such as organ
transplant rejection, ischemia and reperfusion injury,
wounding and spinal cord injury, and weight loss due
to a medical procedure selected from the group
consisting of chemotherapy, radiation therapy,
temporary or permanent immobilization and dialysis by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof. In another aspect, the present invention
provides a method of treating a cardiovascular disease
or medical condition such as hemorrhagic shock,
cardiogenic shock, hypovolemic shock, cardiovascular
disorders and cardiac cachexia by eliciting an agonist
or antagonist effect from a melanocortin receptor by
administering an effective amount of a compound of
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
treating a pulmonary disease or medical condition such
as acute respiratory distress syndrome, pulmonary
fibrosis, chronic obstructive pulmonary disease and
asthma by eliciting an agonist or antagonist effect
from a melanocortin receptor by administering an
effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
enhancing immune tolerance or treating allergies by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof. In another aspect, the present invention
provides a method of treating dermatological disease
or medical condition such as psoriasis, skin
pigmentation depletion, acne and keloid formation by
eliciting an agonist or antagonist effect froma
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a pharmaceutically acceptable
salt thereof, In another aspect, the present invention
provides a method of treating a behavioral or central
nervous system or neuronal disease or medical
condition such as anxiety, depression, memory
dysfunction and neuropathic pain by eliciting an
agonist or antagonist effect from a melanocortin
receptor by administering an effective amount of a
compound of formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof. In another aspect, the present invention
provides a method of treating a renal disease or
medical condition such as renal cachexia and
natriuresis by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
modulating a normalizing or homeostatic activity such
as ovarian weight, placental development, prolactin
secretion, FSH secretion, intrauterine fetal growth,
parturition, spermatogenesis, thyroxin release,
aldosterone synthesis and release, body temperature,
blood pressure, heart rate, vascular tone, brain blood
flow, blood glucose levels, sebum secretion, pheromone
secretion, motivation, learning and behavior, pain
perception, neuroprotection and nerve growth by
eliciting an agonist or antagonist effect from a
melanocortin receptor by administering an effective
amount of a compound of formula (I) or formula (II) as
defined hereinabove, or a 



pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
modulating a normalizing or homeostatic activity such
as bone metabolism, bone formation and bone
development by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a method of
inhibiting alcohol consumption, for reducing alcohol
consumption, for treating alcoholism, orfor treating
alcohol abuse by eliciting an agonist or antagonist
effect from a melanocortin receptor by administering
an effective amount of a compound of formula (I) or
formula (II) as defined hereinabove, or a
pharmaceutically acceptable salt thereof. In a further
aspect of the foregoing method, the compound is a
selective melanocortin 4 receptor agonist. In yet a
further aspect of the immediately foregoing method,
the compound of the composition useful for inhibiting
alcohol consumption is a selective melanocortin 4
receptor agonist, or a pharmaceutically acceptable
salt thereof, with a functional activity characterized
by an ECso at least 15- fold more selective for the
human melanocortin 4 receptor than for the human
melanocortin 1 receptor, the human melanocortin 3
receptor and the human melanocortin 5 receptor. In yet
another aspect of the foregoing method, the compound
of the composition useful for inhibiting alcohol
consumption is a selective melanocortin 4 receptor
agonist, or a pharmaceutically acceptable salt
thereof, with a functional activity characterized by
an ECso at least 17-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 3 receptor, an ECso at least 90-fold more
selective for the human melanocortin 4 receptor than
for the human melanocortin 3 receptor, an ECso at
least 200-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 5 receptor, or an ECso at least 3000-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 5 receptor. In a
further aspect, the present invention provides the use
of a therapeutically effective amount of a
melanocortin 4 receptor agonist or antagonist compound
according formula (I) or formula (II) as defined
hereinabove, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament useful to
treat a disease and/or medical condition selected from
the group consisting of acute and chronic inflammatory
diseases such as general inflammation, inflammatory
bowel disease, brain inflammation, sepsis and septic
shock; diseases with an autoimmune component such as
rheumatoid arthritis, gouty arthritis and multiple
sclerosis; metabolic diseases and medical disorders
accompanied by weight gain such as obesity, feeding
disorders and Prader-Willi Syndrome; metabolic
diseases and medical disorders accompanied by weight
loss such as anorexia, bulimia, AIDSwasting, cachexia,
cancer cachexia and wasting in frail elderly;
diabetes, diabetalogical related conditions and
complications of diabetes such as retinopathy;
neoplastic proliferation such as skin cancer and
prostate cancer; reproductive or sexual medical
conditions such as endometriosis and uterine bleeding
in women, sexual dysfunction, erectile dysfunction and
decreased sexual response in females; diseases or
conditions resulting from treatment or insult to the
organism such as organ transplant rejection, ischemia
and reperfusion injury, spinal cord injury and
wounding, as well as weight loss caused chemotherapy,
radiation therapy, temporary or permanent
immobilization or dialysis; cardiovascular diseases or
conditions such as hemorrhagic shock, cardiogenic
shock, hypovolemic shock, cardiovascular disorders and
cardiac cachexia; pulmonary diseases or conditions
such as acute respiratory distress syndrome, chronic
obstructive pulmonary disease, asthma and pulmonary
fibrosis; to enhance immune tolerance and to combat
assaults to the immune system such as those associated
with certain allergies or organ transplant rejection;
treatment of dermatological diseases and conditions
such as psoriasis, skin pigmentation depletion, acne,
keloid formation and skin cancer; behavioral, central
nervous system and neuronal disorders such as anxiety,
depression, memory dysfunction, and neuropathic pain;
and renal conditions or diseases such as the treatment
of renal cachexia and natriuresis. In a further
aspect, the present invention provides the use of a
therapeutically effective amount of a melanocortin 4
receptor agonist or antagonist compound according
formula (I) or formula (II) as defined hereinabove, or
a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful to modulate
normalizing or homeostatic activities such as ovarian
weight, placental development, prolactin secretion,
FSH secretion, intrauterine fetal growth, parturition,
spermatogenesis, thyroxin release, aldosterone
synthesis and release, body temperature, blood
pressure, heart rate, vascular tone, brain blood flow,
blood glucose levels, sebum secretion, pheromone
secretion, motivation, learning and behavior, pain
perception, neuroprotection, nerve growth, bone
metabolism, bone formation and bone development.It
will be appreciated that therapeutic interventions
addressing both normal physiological and
pathophysiological processes which utilize the
melanocortin receptors are also contemplated.
Additional objects, advantages, and features of the
present invention will become apparent from the
following description and appended claims, taken in
conjunction with the accompanying drawings. The
compounds of formulae (I) or (II) are ligands for at
least one of the melanocortin receptors (MCl-R, MC2-R,
MC3-R, MC4-R and MC5-R) and a selection thereof were
tested for their ability to act as a ligand in the in
vitro assay described below. BRIEF DESCRIPTION OF THE
DRAWINGS: Figure IA: Mean difference in food consumed
from vehicle in fasted rats 6 hours after
administration of 100 nmole/Kg of selected compounds.
Figure IB. Mean difference in food consumed from
vehicle in fasted rats 6 hours after administration of
500 nmole/Kg of selected compounds. Figure 2A.
Cumulative difference in mean food intake from vehicle
in rats after administration of various concentrations
of Compound A. Figure 2B. Cumulative mean body weight
difference from vehicle in rats after administration
of various concentrations of Compound A. Figure 3A.
Cumulative difference in mean food intake from vehicle
in rats after administration of selected compounds.
Figure 3B. Cumulative mean body weight difference from
vehicle in rats after administration of selected
compounds. Figure 4A. Cumulative difference in mean
food intake from vehicle in rats after administration
of selected compounds. Figure 4B. Cumulative mean body
weight difference from vehicle in rats after
administration of selected
compounds.DETAILEDDESCRIPTION OF THE INVENTTnN The
nomenclature used to define the peptides is that
typically used in the art wherein the amino group at
the N-terminus appears to the left and the carboxyl
group at the C-terminus appears to the right. Where
the amino acid has isomeric forms, it is the L form of
the amino acid that is represented unless otherwise
explicitly indicated. Unless defined otherwise, all
technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs.
Also, all publications, patent applications, patents
and other references mentioned herein are incorporated
by reference. Nomenclature and Abbreviations Symbol
Meaning Abu a-aminobutyric acid Ac acyl group Ace
l-amino-l-cyclo(C3-C<>)alkyl carboxylic acid A3c
1-amino-l-cyclopropanecarboxylic acid A4c
1-amino-l-cyclobutanecarboxylic acid A5c
1-amino-l-cyclopentanecarboxylic acid A6c
1-amino-l-cyclohexanecarboxylic acid Aha
7-aminoheptanoic acid Ahx 6-aminohexanoic acid Aib
a-aminoisobutyric acid Ala or A alanine b-Ala
b-alanine Apn 5-aminopentanoic acid (HN-(CH2)4-C(O)
Arg or R arginine hArg homoarginine Asn or N
asparagineAsp or D aspartic acid BaI
3-benzothienylalanine Bip 4/4'-biphenylalanine,
represented by the structure - Bpa
4-benzoylphenylalanine 4-Br-Phe 4-bromo-phenylalanine
Cha b-cyclohexylalanine hCha homo-cyclohexylalanine
Chg cyclohexylglydne Cys or C cysteine hCys
homocysteine Dab 2,4-diaminobutyric acid Dap
2,3-diaminopropionic acid Dip j?,j?-diphenylalanine
Doc 8-amino-3,6-dioxaoctanoic acid with the structure
of: 2-Fua b-(2-furyl)-alanine Gaba 4-aminobutyric acid
GIn or Q glutamine GIu or E glutamic acid GIy or G
glycine His or H histidine 3-Hyp
trans-3-hydroxy-L-proline, i.e., (2S,
3S)-3-hydroxypyrrolidine-2- carboxylic acid1-Hyp
4-hydroxyproline, i.e., (2S,
4R)-4-hydroxypyrrolidine-2-carboxylic acid Qe or I
isoleucine Leu or L leucine hLeu homoleucine Lys or K
lysine Met or M methionine /2-hMet ^-homomethionine
1-Nal /-(l-naphthyl)alanine: 2-Nal
/~(2-naphthyl)alanine Nip nipecotic acid NIe
norleucine Oic octahydroindole-2-carboxylic acid Orn
ornithine 2-Pal /-(2-pyridiyl)alanine 3-Pal
/-(3-pyridiyl)alanine 4-Pal /-(4-pyridiyl)alanine Pen
penicillamine Phe or F phenylalanine hPhe
homophenylalanine Pro or P proline hPro homoproline
Ser or S serine Tie tert-Leucine Taz
b-(4-thiazolyl)alanine 2-Thi b-(2-thienyl)alanine
3-Thi b-(3-thienyl)alanine Thr or T threonine Trp orW
tryptophan Tyr or Y tyrosine D-(Et)Tyr has a structure
ofVaI or V valine Certain other abbreviations used
herein are defined as follows: Boc:
fert-butyloxycarbonyl BzI: benzyl DCM: dichloromethane
DIC: N, N-diisopropylcarbodiimide DIEA:
diisopropylethyl amine Dmab:
4-{N-(l-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-meth
ylbutyl) amino} benzyl DMAP: 4-(dimethylamino)pyridine
DMF dimethylformamide DNP: 2,4-dinitrophenyl Fm:
fluorenylmethyl Fmoc: fluorenylmethyloxycarbonyl For:
formyl HBTU:
2-(lH-benzotriazole-l-yl)-l,l,3,3-tetramethyluronium
hexafluorophosphate cHex cyclohexyl HOAT:
O-(7-azabenzotriazol4-yl)-l,lA3-tetramemyluronium
hexafluorophosphate 



HOBt: 1-hy droxy-benzotriazole MBHA
4-methylbenzhydrylamine Mmt: 4-methoxytritylNMP:
N-methylpyrrolidone O-tBu oxy-tert-butyl Pbf:
2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl
PyBroP
bromo-tris-pyrrolidino-phosphoniumhexafluorophosphate
tBu: tert-butyl TIS: triisopropylsilane TOS: tosyl Trt
trityl TFA: trifluoro acetic acid TFFH:
tetramethylfluoroforamidiniumhexafluorophosphate Z:
benzyloxycarbonyl Unless otherwise indicated, with the
exception of the N-terminal amino acid, all
abbreviations (e.g. Ala) of amino acids in this
disclosure stand for the structure of
-NH-C(R)(R')-CO-, wherein R and R' each is,
independently, hydrogen or the side chain of an amino
acid (e.g., R = CH3 and R = H for Ala), or R and R'
may be joined to form a ring system. For the
N-terminal amino acid, the abbreviation stands for the
structure of: The designation "NH2" in e.g.,
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)- NHz,
indicates that the C-terminus of the peptide is
amidated. Ac-Nle-c(Cys-D-Ala- His-D-Phe-Arg-Trp-Cys),
or alternatively Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-
Cys)- OH, indicates that the C-terminus is the free
acid. "-c(Cys-Cys)-" or "-cyclo(Cys-Cys)-" denotes the
structure:" -C(CyS-PeIi)-" or "-cyclo(Cys-Pen)-"
denotes the structure: "-c(Asp-Lys)-" or
"-cyclo(Asp-Lys)-" denotes the structure: "Acyl"
refers to R"-C(O)-, where R" is H, alkyl, substituted
alkyl, heteroalkyl, substituted heteroalkyl, alkenyl,
substituted alkenyl, aryl, alkylaryl, or substituted
alklyaryl, and is indicated in the general formula of
a particular embodiment as "Ac". "Alkyl" refers to a
hydrocarbon group containing one or more carbon atoms,
where multiple carbon atoms if present are joined by
single bonds. The alkyl hydrocarbon group may be
straight-chain or contain one or more branches or
cyclic groups. "Hydroxyalkyl" refers to an alkyl group
wherein one or more hydrogen atoms of the hydrocarbon
group are substituted with one or more hydroxy
radicals, such as hydroxymethyl, hydroxyethyl,
hydroxypropyl, hydroxybutyl, hydroxypentyl,
hydroxyhexyl and the like. "Substituted alkyl" refers
to an alkyl wherein one or more hydrogen atoms of the
hydrocarbon group are replaced with one or more
substituents selected from the group consisting of
halogen, (i.e., fluorine, chlorine, bromine, and
iodine), -OH, -CN, -SH, -NH>, -NHCH3, -NO2, and -Ci-20
alkyl, wherein said -Ci-20 alkyl optionally may be
substituted with one or more substituents selected,
independently for each occurrence, from the group
consisting of halogens, -CF3, -OCH3, -OCF3, and -(CH )
O-COOH . In different embodiments 1, 2, 3 or 4
substituents are present. The presence of
-(CH2)o-2o-COOH results in the production of an alkyl
acid. Non-limiting examples of alkyl acids containing,
or consisting of, -(CH2)o-2o-COOH include2-norbornane
acetic acid, tert-butyric acid, 3-cyclopentyl
propionic acid, and the like. The term "halo"
encompasses fluoro, chloro, bromo and iodo.
"Heteroalkyl" refers to an alkyl wherein one of more
of the carbon atoms in the hydrocarbon group is
replaced with one or more of the following groups:
amino, amido, -O-, -S- or carbonyl. In different
embodiments 1 or 2 heteroatoms are present.
"Substituted heteroalkyl" refers to a heteroalkyl
wherein one or more hydrogen atoms of the hydrocarbon
group are replaced with one or more substituents
selected from the group consisting of halogen, (i.e.,
fluorine, chlorine, bromine, and iodine), -OH, -CN,
-SH, -NH 2, -NHCH 3, -NO2, and -Ci-20 alkyl, wherein
said -Ci-20 alkyl optionally may be substituted with
one or more substituents selected, independently for
each occurrence, from the group consisting of
halogens, -CF3, -OCH3, -OCF3, and -(CH 2)o-2o-COOH. In
different embodiments 1, 2, 3 or 4 substituents are
present. "Alkenyl" refers to a hydrocarbon group made
up of two or more carbons where one or more
carbon-carbon double bonds are present. The alkenyl
hydrocarbon group may, be straight-chain or contain
one or more branches or cyclic groups. "Substituted
alkenyl" refers to an alkenyl wherein one or more
hydrogens are replaced with one or more substituents
selected from the group consisting of halogen (i.e.,
fluorine, chlorine, bromine, and iodine), -OH, -CN,
-SH, -NH2, -NHCH 3, -NO2, and -Ci-20 alkyl, wherein
said -Ci-20 alkyl optionally may be substituted with
one or more substituents selected, independently for
each occurrence, from the group consisting of
halogens, -CF3, -OCH3, -OCF3, and -(CH 2) o-COOH . In
different embodiments 1, 2, 3 or 4 substituents are
present. "Aryl" refers to an optionally substituted
aromatic group with at least one ring having a
conjugated pi-electron system, containing u p to three
conjugated or fused ring systems. Aryl includes
carbocyclic aryl, heterocyclic aryl and biaryl groups.
Preferably, the aryl is a 5- or 6-membered ring.
Preferred atoms for a heterocyclic aryl are one or
more sulfur, oxygen, and/or nitrogen. Non-limiting
examples of aryl include phenyl, 1-naphthyl,
2-naphthyl, indole, quinoline, 2-imidazole,
9-anthracene, and the like. Aryl substituents are
selected from the groupconsisting of -Ci-20 alkyl,
-Ci-20 alkoxy, halogen (i.e., fluorine, chlorine,
bromine, and iodine), -OH, -CN, -SH, -NH 2, -NO2,
-Ci-20 alkyl substituted with halogens, -CF3, -OCF3,
and -(CHb) O-COOH . In different embodiments the aryl
contains 0, 1, 2, 3, or 4 substituents. "Alkylaryl"
refers to an "alkyl" joined to an "aryl". The term
"(Ci-Ci2)hydrocarbon moiety" encompasses alkyl,
alkenyl and alkynyl and in the case of alkenyl and
alkynyl there is C2-C12. As used herein, the term
"normalizing" functions or activities refers to those
types of functions which may be considered to be
involved in normal body function or homeostasis of an
organism. Such functions include but are not limited
to activities and functions affecting body
temperature, blood pressure, heart rate, vascular
tone, brain blood flow, blood glucose levels and the
like. As used herein, compounds which are considered
to be "selective" for a particular melanocortin
receptor are those compounds with a functional
activity characterized by an ECso at least about
2-fold, at least about 5-fold, at least about 10-
fold, at least about 15-fold, at least about 17-fold,
at least about 90-fold, at least about 200-fold, at
least about 3000-fold or at least about 10,000-fold,
or even greater, selectivity for any melanocortin
receptor as compared to any other melanocortin
receptor. For example, a selective melanocortin 4
receptor agonist of the invention exhibits a
functional activity characterized by an ECso at least
about 15-fold more selective for the human
melanocortin 4 receptor than for the human
melanocortin 1 receptor, the human melanocortin 3
receptor and the human melanocortin 5 receptor. Also
for example, a selective melanocortin 4 receptor
agonist of the invention exhibits a functional
activity characterized by an ECso at least 17-fold
more selective for the human melanocortin 4 receptor
than for the human melanocortin 3 receptor. Synthesis
The peptides of this invention can be prepared by
standard solid phase peptide synthesis. See, e.g.,
Stewart, J.M., et al., Solid Phase Synthesis (Pierce
Chemical Co., 2d ed. 1984). The substituents R2 and R3
of the above generic formula may be attached to the
free amine of the N-terminal amino acid by standard
methods known in the art. For example, alkyl groups,
e.g., (Ci-C3o)alkyl, may be attachedusing reductive
alkylation. Hydroxyalkyl groups, e.g.,
(Q-C3o)hydroxyalkyl, may also be attached using
reductive alkylation wherein the free hydroxyl group
is protected with a t-butyl ester. Acyl groups, e.g.,
COE1, may be attached by coupling the free acid, e.g.,
E1COOH, to the free amine of the N-terminal amino acid
by mixing the completed resin with 3 molar equivalents
of both the free acid and diisopropylcarbodiimide in
methylene chloride for one hour. If the free acid
contains a free hydroxyl group, e.g.,
p-hydroxyphenylpropionic acid, then the coupling
should be performed with an additional 3 molar
equivalents of HOBt. When R1 is -NH2, the synthesis of
the peptide starts with an Fmoc-amino acid which is
coupled to the Rink Amide MBHA resin. If R1 is -OH,
the synthesis of the peptide starts with a Fmoc-amino
acid which is coupled to Wang resin. In the synthesis
of a peptide of this invention containing A6c and/or
Aib, the coupling time is 2 hours for these residues
and the residue immediately following them. The
following examples describe synthetic methods for
making a peptide of this invention, which methods are
well-known to those skilled in the art. Other methods
are also known to those skilled in the art. The
examples are provided for the purpose of illustration
and are not meant to limit the scope of the present
invention in any manner. EXAMPLES Example 1:
Ac-Nle-c(Cvs-D-Ala-His-D-Phe-Arg-Trp-Cvs)-NH2 The
title peptide was synthesized on an Advanced ChemTech
model 396(r) multiple peptide synthesizer (Louisville,
KY 40228) using Fluorenylmethyloxycarbonyl (Fmoc)
chemistry. A Rink Amide 4- methylbenzylhydrylamine
(MBHA) resin (Novabiochem (r), San Diego, CA) with
substitution of 0.58 mmol/g was used. The Fmoc amino
acids (Novabiochem(r), CA and Chem-Impex(r), IL) used
were Fmoc-Nle-OH, Fmoc-Cys(Trt)-OH, Fmoc-D-Ala- OH,
Fmoc-His(Trt)-OH, Fmoc-D-Phe-OH, Fmoc-Arg(Pbf)-OH, and
Fmoc-Trp(Boc)- OH. The synthesis was carried out on a
0.035 mmol scale. The Fmoc groups wereremoved by
treatment with 25% piperidine in ,L[-dimethylformamide
(DMF) for 30 minutes. In each coupling step, the Fmoc
amino acid (10 eq, 0.35 mmol), N,
Ndiisopropylcarbodiimide (DIC) (10 eq, 0.35 mmol), and
1-hydroxy-benzotriazole (HOBt) (10 eq, 0.35 mmol) were
used in DMF (1.4 mL). After washing with DMF,
double-coupling was performed with the Fmoc-amino acid
(10 eq, 0.35 mmol), 2-(l-
H-benzotriazole-l-yl)-l,l,2,3-tetramethyluronium
hexafluorophosphate (HBTU) (8 eq, 0.28 mmol), HOBT (10
eq, 0.35 mmol), and diisopropylethyl amine (DIEA) (20
eq, 0.7 mmol) in DMF (1.26 mL). The ACT 396(r)
multiple peptide synthesizer was programmed to perform
the following reaction cycle: (1) washing with DMF,
(2) removing Fmoc protecting group with 25% piperidine
in DMF for 30 minutes, (3) washing with DMF, (4)
coupling with Fmoc amino acid in the presence of DIC
and HOBT for 1 hour, (5) washing with DMF, (6)
double-coupling with the same Fmoc amino acid in step
4 in the presence of HBTU, HOBt, and DIEA for 1 hour.
The resin was coupled successively according to the
sequence of the title peptide. After the peptide chain
was assembled and the last Fmoc- protecting group was
removed, the resin was washed completely by using DMF
and dichloromethane (DCM). To cleave the title
peptide, the resin was treated with a solution (1.5
mL) of TFA, H2O and triisopropylsilane (TIS) (v/v/v:
90/6.2/3.8) for 2 hours at room temperature. The resin
was filtered off and the filtrate was poured into 30
mL of ether. The precipitate was collected by
centrifugation. This crude product was dissolved in
water (~7 mL) and the pH of the aqueous solution was
adjusted to ~7.5 by adding 2N NH4HCO3. The solution
was opened to the air for 72 hours at room
temperature. The resulting crude product was purified
on a reverse-phase preparative HPLC system with a
column (4 x 43 cm) of CibDYNAMAX-100(r) A0 (Varian(r),
Walnut Creek, CA). The column was eluted over
approximately 1 hour using a linear gradient of 85%
A:15% B to 30% A:70% B, where A was 0.1% TFA in water
and B was 0.1% TFA in acetonitrile. The fractions were
checked by analytical HPLC and those containing pure
product were pooled and lyophilized to dryness to give
10.3 mg (27% yield) of a white solid. Purity was
assayed using HPLC and found to be approximately 88%.
Electro-spray ionization mass spectrometry (ESI-MS)
analysis gave the molecular weight at 1073.6 (in
agreement with the calculatedmolecular weight of
1074.3). Example 2:
Ac-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2 The title
peptide was synthesized on an Applied Biosystems(r)
(Foster City, CA) model 430A peptide synthesizer which
was modified to do accelerated Bocchemistry solid
phase peptide synthesis. See Schnolzer, et al., Int.
J. Peptide Protein Res., 40:180 (1992).
4-methylbenzhydrylamine (MBHA) resin (Peninsula(r),
Belmont, CA) with the substitution of 0.91 mmol/g was
used. The Boc amino acids (Novabiochem (r), San Diego,
CA and Chem-Impex (r), Wood Dale, IL) used were: 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, and Boc-Lys(Fmoc)-OH. The synthesis was
carried out on a 0.20 mmol scale. The Boc groups were
removed by treatment with 100% TFA for 2 x 1 minute.
Boc amino acids (2.5 mmol) were pre-activated with
HBTU (2.0 mmol) and DIEA (1.O mL) in 4 mL of DMF and
were coupled without prior neutralization of the
peptide-resin TFA salt. Coupling times were 5 minutes.
At the end of the assembly of
Boc-Asp(OFm)-His(DNP)-D-Phe-Arg(Tos)-
Trp(For)-Gaba-Lys(Fmoc)-MBHA, the peptide-resin was
transferred into a reaction vessel on a shaker. The
resin was treated twice with 25% piperidine in DMF for
15 minutes per session, washed with DMF, and shaken
with bromo-tris-pyrrolidinophosphonium
hexafluorophosphate (PyBrOP) (6 eq, 0.3 mmol), DIEA (1
mL), and 4- (dimethylamino)pyridine (DMAP) (24 mg) in
DMF (2 mL) for 12 hours. After washing with DMF, the
resin was treated twice with 100% TFA for 2 minutes
per treatment, washed with DMF and DCM, and then dried
under reduced pressure. One fourth of the
peptide-resin (0.05 mmol) was used for the next
coupling with Boc- Cha-OH (10 eq, 0.5 mmol) in the
presence of HBTU (9 eq, 0.45 mmol) and DIEA (0.25 mL)
in DMF for 10 minutes. After the deprotection with
100% TFA in two sessions lasting approximately 2
minutes each, the peptide-resin was then washed with
DMF. 



The final capping step was done by shaking the resin
with acetic anhydride (40 eq, 2.0 mmol) and DIEA (20
eq, 1.0 mmol) in DMF for 1 hour. After washing with
DMF, the resin was treated twice with a solution of
20% mercaptoethanol/10% DIEA in DMF, each treatment
lasting approximately 30 minutes, to remove the DNP
group onthe Histidine side chain. The formyl group on
the side chain of Tryptophan was removed by shaking
with a solution of 15% ethanolamine/ 15% water/ 70%
DMF twice for 30 minutes per shaking. The
peptide-resin was washed with DMF and DCM and dried
under reduced pressure. The final cleavage was done by
stirring the peptide-resin in 10 mL of HF containing
1mL of anisole and dithiothreitol (30 mg) at O0C for
75 minutes. HF was removed by a flow of nitrogen. The
residue was washed with ether (6 x 10 mL) and
extracted with 4N HOAc (6 x 10 mL). The peptide
mixture in the aqueous extract was purified on
reverse-phase preparative high pressure liquid
chromatography (HPLC) using a reverse phase VYDAC(r)
Ci8 column (Nest Group (r), Southborough, MA). The
column was eluted with a linear gradient (10% to 50%
of solution B over 40 minutes) at a flow rate of 10
mL/minute (Solution A = water containing 0.1% TFA;
Solution B = acetonitrile containing 0.1% of TFA).
Fractions were collected and checked on analytical
HPLC. Those containing pure product were combined and
lyophilized to dryness. 5.1 mg of a white solid was
obtained. Yield was 8.9%. Purity was 94.5% based on
analytical HPLC analysis. Electro-spray mass
spectrometer (MS(ES))S analysis gave the molecular
weight at 1148.5 (in agreement with the calculated
molecular weight of 1148.3). Other peptides of the
invention can be prepared by a person of ordinary
skill in the art using synthetic procedures analogous
to those disclosed generally hereinabove and/or to
those disclosed specifically in the foregoing
examples, as were the compounds depicted in Tables IA
and IB. Other peptides of the invention can be
prepared by a person of ordinary skill in the art
using synthetic procedures analogous to those
disclosed generally hereinabove and/or to those
disclosed specifically in the foregoing examples, as
were the compounds depicted in Tables IA and IB. The
following examples can be made according to the
appropriate procedures described above:
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- b-Ala-Lys)-NH_;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-A6c~Lys)-NH>;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Ahx-Cys)-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Ala-D-Cys)-Thr-NH 2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Apn-Lys)-NH2;
Ac-A6c-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-D-2-Nal-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Cys-b-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH 2;
Ac-Nle-c(D-Cys-b-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-Cys)-NH 2;
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 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(Cys-b-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Me-c(Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH 2;
Ac-Nle-c(Cys-Gly-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-D-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-b-Ala-His-D-Phe-Arg-Trp-D-Cys)-NH2;
Ac-Nle-c(D-Cys-Gaba-His-D-Phe-Arg-Trp-D-Cys)-NH 2;
Ac-Nle-c(D-Cys-Aib-His-D-Phe-Arg-Trp-D-Cys)-NH 2;
Ac-Oic-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-D-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Nip-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-hPro-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-hLeu-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-D-Phe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-D-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
n-butanoyl-Cha-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-hPhe-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-/-hMet-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Gaba-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-NH2;
Ac-Cha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH2;
Ac-hCha-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NHz;
Ac-Leu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH2;
Ac-hLeu-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH2;
Ac-Phe-c(Asp-His-D-Phe-Arg-D-Trp-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-D-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-b-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Gaba-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Aha-Lys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-D-Trp-Apn-Lys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Apn-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Gaba-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-Ahx-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-b-Ala-Cys)-NH2;
Ac-Nle-c(Cys-His-D-Phe-Arg-D-Trp-D-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-2-Nal-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-l-Nal-Cys)-NH 2;
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH
2;
n-butanoyl-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-l-Nal-Cys)-NH 2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Bal-Cys)-NH2;
Ac-Nle-c(Cys-D-Glu-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-D-Ala-Lys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-2-Nal-Arg-Bal-Cys)-NH2;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-Nle-c(Pen-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
D-Phe-c(Cys-His-D-Phe-hArg-Trp-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-Arg-Trp-b-Ala-D-Cys)-Thr-NH2
; D-Phe-c(Cys-His-D-Phe-Arg-Bip-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Trp-b-Ala-D-Cys)-Thr-NH
2;
D-Phe-c(Cys-His-D-Phe-hArg-Bip-b-Ala-D-Cys)-Thr-NH2;
D-Phe-c(Cys-His-D-(Et)Tyr-hArg-Bip-b-Ala-D-Cys)-Thr-NH
2; Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gly-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-D-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-b-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Apn-Cys)-NH2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Apn-Cys)-NH 2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Trp-Lys)-NH2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Lys)-NH2;
Ac-c(Cys-Glu-His-D-Phe-Arg-Trp-Ala-Cys)-NH2;
Ac-c(Cys-Glu-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH2;
Ac-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH2;
Ac-c(Cys-D-Ala-His-D-Phe-Arg-2-Nal-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp- -Ala-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-OH;
Ac-Nle-c(Cys-D-Abu-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Val-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Ile-His-D-Phe-Arg-Trp-Cys)-NHz;
Ac-Me-c(Cys-D-Leu-His-D-Phe-Arg~Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Tle-His-D-Phe-Arg-Trp-Cys)-NH2;
Ac-Nle-c(Cys-D-Cha-His-D-Phe-Arg-Trp-Cys)-NHz;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-NIe-c(Cys-His-D-Phe~Arg-Trp-Gaba-Pen)-NH2;
Ac-Nle-c(Pen-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
Ac-Leu-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NHz;
Ac-Cha-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Ile-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH ;
Ac-Val-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
Ac-2-Nal-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-Cys)-NH 2;
Ac-Nle-c(Cys-3-Pal-D-Phe-Arg-Trp-Gaba-Cys)-NH2;
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 2;
Ac-Nle-c(Asp-D-Ala-His-D-Phe-Arg-Bal-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-Ala-Lys)-NH2;
Ac-Nle-c(Asp-His-D-2-Nal-Arg-Trp-b-Ala-Lys)-NH2;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Gaba-Cys)-NH2;
Ac-Nle-c(Cys-His-D-2-Nal-Arg-Trp-Ahx-Cys)-NH2;
Ac-hPhe-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Cha-c(Asp-His-D-2-Nal-Arg-Trp-Gaba-Lys)-NH 2;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp- b-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-OH;
D-Phe-c(Cys-His-D-Phe-Arg-Trp-Gaba-D-Cys)-Thr-OH;
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)-OH;
Ac-Nle-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
Ac-Nle-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Cys)-OH;
Ac-Chg-c(Asp-His-D-Phe-Arg-Trp-Gaba-Lys)-OH;
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)-OH;
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-l-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)-OH;
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)-NH2;
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 2;
Ac-Arg-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-NH2;
Ac-Arg-c(Cys-D-Ala-His-D-Phe-Arg-Trp-Pen)-NH2;
Ac-D-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH2;
Ac-Arg-c(Asp-His-D-Phe-Arg-Trp-Ala-Lys)-NH 2;
Ac-Arg-c(Cys-D-Ala-His-D-2-Nal-Arg-Trp-Cys)-NH2;
andAc-Nle-c(Cys-His-D-Phe-Arg-Trp-Gaba-Pen)-OH. Other
peptides of the invention can be prepared by a person
of ordinary skill in the art using synthetic
procedures analogous to those disclosed generally
hereinabove and/or to those disclosed specifically in
the foregoing examples, as were the compounds depicted
in Tables IA and IB. TABLES IA and IB- Molecular
Weight and Purity for Selected Embodiments 



Table IAIN THE UNITED STATES PATENT AND TRADEMARK
OFFICE Non-Provisional Patent Application under 37
C.F.R.  1.53(b) for LED LIGHTING SYSTEM WITH HELICAL
FIBER FILAMENT CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to U.S.
Provisional Patent Application Serial No. 60/697,781
filed on July 08, 2005, the entire disclosure of which
is incorporated herein by reference. BACKGROUND OF THE
INVENTION [0002] The present invention relates to a
light-emitting diode (LED) lighting system having a
helical fiber "filament." [0003] Lightweight, breakage
resistant, high-intensity LEDs, have shown great
promise to those interested in replacing conventional
tungsten filament light sources. Nevertheless, a
problem with such LEDs is that the available visible
color spectrum is limited by the finiteavailability of
LED colors. Therefore, in commonly assigned U.S.
Patent No. 7,01 1,421, and in commonly assigned and
co-pending U.S. Patent Application Serial No.
11/025,019, which are also incorporated in their
entirety herein by this reference, illumination
devices are described that uses fluorescent and
phosphorescent dyes, thus allowing for emission of
light in colors that cannot ordinarily be achieved by
use of LEDs alone without significant increase in cost
or complexity of the illumination device. However, it
is further desirable to easily be able to adjust the
color of the light emitted by such LED / dye systems.
[0004] Additionally, fluorescent dyes will migrate in
a non-uniform illumination field. The non-uniform
illumination field will cause dyes exposed to a higher
intensity to vibrate and become "hot,", which then
causes the dyes to migrate away from the higher
intensity location. As the dyes migrate, the resulting
color emitted by the LED / dye system will change.
Thus, it is further desirable to reduce or eliminate
dye migration in LED / dye systems. BRIEF SUMMARY OF
THE INVENTION [0005] These needs, and others, are met
by the invention. [0006] Generally described, the
invention is a lighting system including a first
helical light-transmitting fiber and an LED. The first
helical light-transmitting fiber is doped with a first
wavelength converting material and defines a helical
axis. The LED has a light-emitting portion for
emitting light of a first color. The LED is aligned
axially with the first helical fiber such that a
portion of any light emitted by the LED will pass
through the open space between the turns of the first
helical fiber and a portion of any light emitted by
the LED will be received by the first helical fiber
and converted to light of a second color. [0007]
According to an aspect of the invention, the first
helical fiber defines a cylindrical interior space and
the LED is a side-emitting LED positioned with the
light-emittingportion inside of the first helical
fiber interior space. The system further has a
cup-shaped lightcollecting and mixing element having a
side wall, a closed end, an open end, and an interior
area. The light-collecting and mixing element is
aligned axially within the first helical fiber such
that the light-emitting portion of the LED and the
first helical fiber are received with the
lightcollecting and mixing element interior area. The
light-collecting and mixing element collects and mixes
both the light of a first color and the light of a
second color, and directs the mixed light out the open
end. The system further includes a means of adjusting
the compression of the first helical fiber for
adjusting the amount of open space between the turns
of the first helical fiber, thereby changing the
percentages of the light of the first color and the
light of the second color that are emitted by the
lighting system. [0008] More specifically, the means
of adjusting the compression includes a first
separating element and a first plunger assembly. The
separating element may be a lighttransmitting tube.
The plunger assembly may include a threaded shaft and
a threaded shaftreceiving nut. The LED may have a base
portion connected at one end of the light-transmitting
tube. The threaded nut may be connected at the other
end of the light-transmitting tube. The first helical
fiber is positioned in the interior of the
light-transmitting tube. The threaded shaft is
rotationally received in the threaded nut, with one
end of the shaft adjacent one end of the first helical
fiber, such that rotation of the threaded shaft will
adjust the compression of the first helical fiber and
the open space between the turns of the first helical
fiber. [0009] The lighting system may also have a
light-transmitting element positioned around an outer
portion of the light-transmitting tube, or a
light-reflecting element positioned around a portion
of the interior surface of the light-collecting and
mixing element. Both the lighttransmitting element and
the light-reflecting element would contain a second
wavelength converting material, for converting a
portion of the light emitted by the LED to a third
color. [0010] According to another aspect of the
invention, the lighting system further has a second
helical fiber having a diameter larger than the
diameter of the first helical fiber positioned around
and axially aligned with the first helical fiber. The
second helical fiber is doped with a second wavelength
converting material. The lighting system may further
have a means of adjusting the compression of the
second helical fiber that includes a second
light-transmitting tube and a tubular plunger
slidingly received within the second
light-transmitting tube. [0011] According to another
aspect of the invention, the lighting system has a
toroidal light-transmitting member having optical
waveguide and light-scattering properties, and a
lightdirecting housing for guiding light from the LED
and the first helical fiber into the toroidal
lighttransmitting member. The light-directing housing
may have a disk-shaped top reflector member covering a
top portion of an opening defined by the toroidal
light-transmitting member. The top reflector member
may further be flexible for adjusting the compression
of the first helical fiber. [0012] According to yet
another aspect of the invention, the lighting system
may have a light-transmitting rod positioned such that
at least a portion of the light-transmitting rod is
inside of the first helical fiber. The LED is a
top-emitting LED and is positioned to emit light into
a proximate end of the light-transmitting rod. A
reflector caps a distal end of the rod. The rod could
be bulb-shaped. [0013] According to a further aspect
of the invention, the lighting system may have a
light-transmitting tube positioned such that at least
a portion of the light-transmitting tube is inside of
the first helical fiber. A reflector maybe formed
inside of the light-transmitting tube to direct light
out the sides of the tube. The lighting system may
further have a means, such as asolenoid, of adjusting
the compression of the first helical fiber. Still
further, the system may have multiple fibers doped
with different wavelength converting materials wound
in parallel or in sections around the
light-transmitting tube. [0014] Another aspect of the
invention utilizes an LED having a batwing radiation
pattern and a fiber formed in a substantially
dome-shaped helix having an open top corresponding to
a uniform central radiation region of the LED. A cap
sized to fit is placed over the open top of the
dome-shaped helical fiber. [0015] In one further
embodiment, a light-transmitting rod encases the first
helical fiber. The light-transmitting rod and the
first helical fiber are aligned co-axially, and a
topemitting LED is positioned to emit light into an
end of the light-transmitting rod. BRIEF DESCRIPTION
OF THE FIGURES [0016] FIG. 1 is an exploded
perspective view of a first exemplary embodiment of an
LED lighting system having a helical fiber "filament"
according to the invention. [0017] FIG. 2 is a side
view of the first exemplary embodiment of an LED
lighting system, with a portion of a light-collecting
and mixing element cut away. [0018] FIGS. 3 is an
exploded perspective view of a second exemplary
embodiment of an LED lighting system according to the
invention. [0019] FIG. 4 is a side view of a third
exemplary embodiment of an LED lighting system
according to the invention, with a portion of a
light-collecting and mixing element cut away. [0020]
FIG. 5 is an exploded perspective view of a fourth
exemplary embodiment of an LED lighting system
according to the invention.[0021] FIG. 6 is a
perspective view of a fifth exemplary embodiment of a
LED lighting system according to the invention. [0022]
FIG. 7A and FIG. 7B are side sectional views of the
LED lighting system of FIG. 6. [0023] FIG. 8 is an
exploded side view of a sixth exemplary embodiment of
a LED lighting system according to the invention.
[0024] FIG. 9 is a non-exploded side view of the LED
lighting system of FIG. 8. [0025] FIG. 1OA and FIG.
1OB are side views of a seventh exemplary embodiment
of a LED lighting system according to the invention.
[0026] FIG. 1IA and FIG. 1IB are side views of an
eighth exemplary embodiment of a LED lighting system
according to the invention. [0027] FIG. 12A and FIG.
12B are side views of a ninth exemplary embodiment of
a LED lighting system according to the invention.
[0028] FIG. 13 is a side view of a tenth exemplary
embodiment of a LED lighting system according to the
invention. [0029] FIG. 14 is a graph of a radiation
pattern produced by an exemplary LED. [0030] FIG. 15
is a side sectional view of an eleventh exemplary
embodiment of an LED lighting system according to the
invention. [0031] FIG. 16 is a side view of an twelfth
exemplary embodiment of an LED lighting system
according to the invention. [0032] FIG. 17 is a side
view of a variation of the exemplary embodiment of an
LED lighting system of FIG. 16.DETAILED DESCRIPTION OF
EXEMPLARY EMBODIMENTS OF THE INVENTION [0033] The
present invention is an LED lighting system having a
helical fiber "filament." A. First Exemplary
Embodiment: Single Helical Fiber [0034] As shown in
FIG. 1 and FIG. 2, a first exemplary embodiment 10 of
an LED lighting system has a helical fiber 12, an LED
14, a means 16 of adjusting the compression of the
helical fiber 12, and a light-collecting and mixing
element 18. [0035] The helical fiber 12 of the first
exemplary embodiment is a light-transmitting fiber
formed in the shape of a cylindrical coil, spiral or
helix. The helical fiber 12 is doped with a wavelength
converting material, such as a fluorescent or
phosphorescent dye or pigment. The helical axis of the
helical fiber 12 defines a central axis 20 of the LED
lighting system 10. The helical fiber 12 may be made
of either a clear or a frosted light-transmitting
material, such as acrylic or the like. [0036] The LED
14 of the first exemplary embodiment is a
side-emitting LED. The LED 14 is aligned coaxially
with the helical axis of the helical fiber 12 and the
central axis 20 of the LED lighting system. Further,
the LED 14 is positioned within the cylindrical
interior space defined by the helical fiber 12. The
LED 14 has a light-emitting portion 2 1 and a base
portion 22. The LED base portion 22 provides for
mechanical and electrical connection of the LED 14.
Not shown, but known in the art, are components for
operating the LED 14, including electrical wiring for
supplying power to the LED 14, and any necessary heat
sink elements for dissipating heat from the LED 14.
[0037] The means 16 of adjusting the compression of
the helical fiber 12 of the first exemplary embodiment
includes a separating element 24, a plunger assembly
26, and the LEDbase portion 22. The helical fiber 12
is positioned between the plunger assembly 26 and the
LED base portion 22, with the separating element 24
separating the plunger assembly 26 from the LED base
portion 22. More specifically, the separating element
24 of the first exemplary embodiment is a
light-transmitting tube 28, and the plunger assembly
26 includes a threaded shaft 30 and a threaded
shaft-receiving nut 32. The LED base portion 22 is
connected at one end of the light-transmitting tube
28, positioning the LED light-emitting portion 2 1 in
the interior of the light-transmitting tube 28. The
threaded shaft-receiving nut 32 is connected at the
other end of the light-transmitting tube 28. The
helical fiber 12 is positioned in the interior of the
lighttransmitting tube 28, positioned around the LED
light-emitting portion 2 1 and adjacent the LED base
portion 22. The threaded shaft 30 is received in the
threaded shaft-receiving nut 32 such that one end of
the shaft 30 is adjacent the helical fiber 12.
Additionally, the means 16 of adjusting the
compression of the helical fiber may also have a disk
member 34 positioned between the threaded shaft 30 and
the helical fiber 12. [0038] One of skill in the art
will appreciate that other mechanical and
electromechanical adjustment means, such as solenoids
or the like, could be utilized for adjusting the
compression of the helical fiber of the exemplary
embodiments described herein without departing from
the spirit or the scope of the invention described and
claimed herein. [0039] The light-collecting and mixing
element 18 is cup-shaped and positioned coaxially with
the central axis 20 of the LED lighting system 10 and
around the LED lightemitting portion 21, the helical
fiber 12 and a portion of the light-transmitting tube
28. The lightcollecting and mixing element 18 has a
closed end 36 and an open end 38. As shown in FIG. 1
and FIG. 2, the threaded shaft-receiving nut 32 maybe
attached to the outside of the closed end 36, and the
closed end 36 may have an opening sized for allowing
the threaded shaft 30 toprotrude through the closed
end 36 and into the interior of the light-collecting
and mixing element 18. [0040] In operation, the LED
light-emitting portion 2 1 emits light of a first
wavelength or color. A portion of the emitted light
passes through the open space between the turns of the
helical fiber 12, and a portion of the emitted light
is received by the helical fiber 12 and converted to
light of a second wavelength or color. The
light-collecting and mixing element 18 collects and
mixes both the light of a first color and the light of
a second color, and directs the mixed light out the
open end 38. Preferably, the LED 14 emits light having
a wavelength in the blue region (relatively high
energy and short wavelength) of the color spectrum,
and the wavelength converting material in the helical
fiber 12 converts a portion of the emitted light to a
second color, such that the mixed light approximates
the color and intensity of a conventional tungsten
filament light source. [0041] Advantageously, the
plunger assembly 26 allows the open space between the
turns of the helical fiber 12 to be adjusted by
compressing or decompressing the helical fiber 12,
thereby changing the percentages of the light of the
first color and the light of the second color that are
present in the mixed light, and the perceived color of
the mixed light. Rotation of the threaded shaft 30
with respect to the threaded shaft-receiving nut 32
will cause compression or decompression of the helical
fiber 12. The disk member 34 will prevent the helical
fiber 12 from getting caught and twisted by the
threaded shaft 30. [0042] Also advantageously, the
relatively small cross-sectional area of the fiber of
the helical fiber 12 serves to lessen or eliminate any
non-uniformity of the illumination field at any one
point along the fiber, and thereby lessens or
eliminates and dye migration that may occur as the
result of the non-uniformity of the illumination
field.B. Second Exemplary Embodiment:
Light-Transmitting Element Around Light- Transmitting
Tube [0043] FIG. 3 shows a second exemplary embodiment
40 similar to the system 



previously described, but further having a small
light-transmitting element 42, such as translucent
tape, a second fiber, or a light-transmitting toroidal
shaped element (as shown), doped with a different
wavelength converting material positioned around an
outer portion of the light-transmitting tube 28. In
use, the light-transmitting element 42 adds another
degree of adjustment of the color of the mixed light
directed out of the open end 38 of the
light-collecting and mixing element 18. C. Third
Exemplary Embodiment: Light-Reflecting Element Around
Interior Surface of Light-Collecting and Mixing
Element [0044] Similarly, FIG. 4 shows a third
exemplary embodiment 50 similar to the system
described in conjunction with FIG. 1 and FIG. 2, but
further having a light-reflecting element 52, such as
a ring of reflective tape, a coating of paint, or the
like, containing a different wavelength converting
material positioned around a portion of the interior
surface of the light-collecting and mixing element 18.
In use, the light-reflecting element 52 also adds
another degree of adjustment of the color of the mixed
light directed out of the open end 38 of the
light-collecting and mixing element 18. D. Fourth
Exemplary Embodiment: Double Filament [0045] FIG. 5
shows still another exemplary embodiment 60 of an LED
lighting system. As shown, similar to system described
in conjunction with FIG. 1 and FIG. 2, the exemplary
LED lighting system has a first helical fiber 12, an
LED 14, a means 16 of adjusting the compression of the
first helical fiber 12, and a light-collecting and
mixing element 18.However, the exemplary embodiment of
FIG. 5 also has a second helical fiber 62, and a means
66 of adjusting the compression of the second helical
fiber 62. [0046] The first helical fiber 12 and the
second helical fiber 62 are both lighttransmitting
fibers formed in the shape of a cylindrical coil,
spiral or helix. However, the second helical fiber 62
has a diameter that is larger than the diameter of the
first helical fiber 12. The second helical fiber 62 is
positioned around and is aligned coaxially with the
first helical fiber 12. The first helical fiber 12 is
doped with a first wavelength converting material, and
the second helical fiber 62 is doped with a second
wavelength converting material. [0047] The LED 14 is
also a side-emitting LED having a light-emitting
portion 2 1 and a base portion 22. The LED 14 is
positioned such that its light-emitting portion 2 1 is
within the cylindrical interior space defined by the
first helical fiber 12. Since the second helical fiber
62 is positioned around the first helical fiber 12,
the LED 14 is, therefore, also positioned within the
cylindrical interior space defined by the second
helical fiber 62. Also shown are electrical leads 68
for supplying power to the LED 14, and a backing plate
70 that acts as a heat sink for dissipating heat from
the LED 14. [0048] The means 16 of adjusting the
compression of the first helical fiber 12 includes a
first light-transmitting tube 28 and a cylindrical
plunger 72. The inner diameter of the first
lighttransmitting tube 28 is larger than the diameter
of the first helical fiber 12, and the outer diameter
of the first light-transmitting tube 28 is smaller
than the diameter of the second helical fiber 62. The
first light-transmitting tube 28 is positioned between
the first helical fiber 12 and the second helical
fiber 62. The diameter of the cylindrical plunger 72
is slightly smaller than the inner diameter of the
first light-transmitting tube 28. The cylindrical
plunger 72 is slidingly received within the first
light-transmitting tube 28 with one end of the
cylindrical plunger 72 adjacent oneend of the first
helical fiber 12. The first helical fiber 12 is
positioned in the interior of the first
light-transmitting tube 28 around the LED
light-emitting portion 2 1 and between the LED base
portion 22 and the cylindrical plunger 72. [0049] The
means 66 of adjusting the compression of the second
helical fiber 62 5 includes a second
light-transmitting tube 74 and a tubular plunger 76.
The inner diameter of the second light-transmitting
tube 74 is slightly larger than the diameter of the
second helical fiber 62. The second light-transmitting
tube 74 is positioned around second helical fiber 62.
The diameter of the tubular plunger 76 is
substantially the same as the diameter of the second
helical fiber 62. The tubular plunger 76 is slidingly
received between the second light-transmitting tube 0
74 and the first light-transmitting tube 28 with one
end of the tubular plunger 76 adjacent one end of the
second helical fiber 62. The second helical fiber 62
is positioned between the first light-transmitting
tube 28 and the second light-transmitting tube 74
around the LED light emitting portion 2 1 and between
the LED base portion 22 and the tubular plunger 76.
[0050] The light-collecting and mixing element 18 is
cup-shaped and receives at least 5 the LED light
emitting portion 21, the first helical fiber 12, and
the second helical fiber 62 in its cup-shaped cavity.
The light-collecting and mixing element 18 is for
collecting and mixing light from the LED
light-emitting portion 21, the first helical fiber 12
and the second helical fiber 62. The light-collecting
and mixing element 18 has a closed end 36 and an open
end 38. The closed end may be formed from a reflecting
plate 80 having a reflective interior surface. The
closed end -.0 36 may further have an opening sized
for allowing the second light-transmitting tube 74 to
protrude through the closed end 36 and into the
interior of the light-collecting and mixing element 18
and for holding the second light-transmitting tube 74
in a fixed position.[0051] Preferably, the tubular
plunger 76 also has a longitudinal slot 78, for
allowing support structure (not shown) to extend
between the second light-transmitting tube 74 and the
first light-transmitting tube 28, in order to hold the
first light-transmitting tube 28 in a fixed position.
[0052] In operation, the LED light-emitting portion 2
1 emits light of a first wavelength or color. A
portion of the emitted light passes through the open
spaces between the turns of the first helical fiber 12
and the second helical fiber 62. A portion of the
emitted light is received by the first helical fiber
12 and converted to a light of a second wavelength or
color. A portion of the emitted light is received by
the second helical fiber 62 and converted to a light
of a third wavelength or color. Further, a portion of
the light of a second wavelength may also be received
by the second helical fiber 62 and converted to a
light of a third wavelength. The light-collecting and
mixing element 18 collects and mixes the light of a
first color, the light of a second color, and the
light of a third color, and directs the mixed light
out the open end 38 of the lightcollecting and mixing
element 18. [0053] Advantageously, the cylindrical
plunger 72 and the tubular plunger 76 allow the open
spaces between the turns of the first helical fiber 12
and the second helical fiber 62, respectively, to be
adjusted by compressing or decompressing the first
helical fiber 12 and the second helical fiber 62,
thereby changing the percentages of the light of the
first color, the light of the second color, and the
light of the third color that are present in the mixed
light, and the perceived color of the mixed light. E.
Fifth Exemplary Embodiment: Illumination Device For
Simulating Neon Or Similar Lighting In The Shape Of A
Toroid [0054] FIG. 6 is a perspective view of a fifth
exemplary embodiment 90 of an LED lighting system with
a helical fiber filament. The fifth exemplary
embodiment 90 is anillumination device for simulating
neon or similar lighting in the shape of a toroid,
such as described in co-pending and commonly assigned
application number 11/421,502, the entire disclosure
of which is incorporated herein by reference. [0055]
The fifth exemplary embodiment 90 has a
light-transmitting member 92 formed of a
light-transmitting medium in the shape of a toroid.
The light-transmitting member 92 has a light-emitting
surface 94. In use, the light-transmitting member 92
emits light has a substantially uniform intensity or
brightness along the light-emitting surface 94,
simulating neon or similar lighting in the shape of a
toroid. [0056] FIG. 7A is a side sectional view of the
fifth exemplary embodiment 90 of FIG. 6. As shown, the
exemplary embodiment 90 has the toroidal
light-transmitting member 92, a helical fiber 12, an
LED 14, a means 16 of adjusting the compression of the
helical fiber 12, and a light-directing housing 96.
[0057] The light-transmitting member 92 is a "leaky"
waveguide, having both optical waveguide and light
scattering characteristics. As a result, the
light-transmitting member 92 emits light along the
light-emitting surface 94 with a uniformity and
brightness that is characteristic of neon or similar
lighting. [0058] The LED 16 is located along the
central axis of the toroidal light-transmitting member
92. [0059] The helical fiber 12 is positioned coaxial
with the light-transmitting member 92 and the LED 16.
[0060] The light-directing housing 96 in the
illustrated embodiment has a top reflector member 98
and a bottom reflector member 100 for directing light
from the LED 14 to the lighttransmitting member 92.
The top reflector member 98 is disk-shaped and covers
a top portion ofthe opening defined by the toroidal
light-transmitting member 92. The bottom reflector
member 100 is ring-shaped and covers the bottom
portion of the opening defined by the toroidal
lighttransmitting member 92. The LED 14 is received in
the opening defined by the ring-shaped bottom
reflector member 100. Thus, the light-directing
housing 96 guides light from the LED 14 into the
light-transmitting member 92, such that light is
emitted only through the lighttransmitting member 92.
[0061] As shown in FIG. 7B, the top reflector member
98 is flexible, allowing it to also serve as the means
16 of adjusting the compression of the helical fiber
12. By adjusting the compressing of the helical fiber
12, the mixture of the light from the LED 14 and the
light from the helical fiber 12 reaching the
light-transmitting member 92 are adjusted, changing
the perceived color of light emitted through the
light-transmitting member 92. F. Sixth Exemplary
Embodiment: Light-Transmitting Rod [0062] FIG. 8 shows
a sixth exemplary embodiment 110 of an LED lighting
system having: a helical fiber 12, a LED 14, a
light-transmitting rod 112, a reflector 114, a
substantially clear outer sheath 116, and a reflective
ring / LED holder / heat sink 118. The LED 14 is
positioned in the reflective ring / LED holder / heat
sink 118 to emit light into a proximal end 120 of the
rod 112. Preferably, the LED 14 is a top emitting LED.
The helical fiber 12 is positioned around the rod 112,
surrounding at least a portion of the rod 112. The
reflector 114 caps a distal end 122 of the rod 112
(opposite the LED 14). The substantially clear outer
sheath 116 encases the rod 112 and the helical fiber
12. [0063] FIG. 9 shows the assembled sixth exemplary
embodiment 110 of the LED lighting system.
Additionally, the light source could include potting
compound (not shown) between the LED 14 and the
light-transmitting rod 112. Further, the LED lighting
system couldinclude conductive grease (not shown)
between the LED 14 and the reflective ring / LED
holder / heat sink 118. Additionally, the proximal end
120 of the rod 112 may be smooth or roughed up
(lambertian), or curved. The sheath 116 holds index
matching fluid (not shown) for optically coupling the
rod 112 to the helical fiber 12. Alternatively, if the
rod 112 is made of a scattering material, such as DR
acrylic, then the sheath 116 and index matching fluid
is not needed for coupling the rod 112 to the helical
fiber 12. [0064] hi operation, light is generally
directed along the axis of the rod 112, which acts as
a waveguide. Index matching fluid breaks the interface
between the helical fiber 12 and the rod 112, and
causes the helical fiber 12 to receive a portion of
the light emitted from the rod 112. The wavelength
converting material of the helical fiber 12 causes the
light passing through the helical fiber 12 to have a
color different than that of the LED 14. The reflector
114 also directs light into the helical fiber 12.
Further, another reflector or mirror (not shown) could
be positioned at the proximal end 120 of the rod 112
to direct light into the helical fiber 12. Thus, the
helical fiber 12 acts as a "filament." [0065] The
color (or hue) of the emitted light is controlled
depending on the following six variables: (a) the
wavelength or color of the light emitted by the LED
14; (b) the density of the windings of the helical
fiber 12; (c) the cross-sectional shape of the helical
fiber 12; (d) the thickness of the helical fiber 12;
(e) the color and density of the dyes in the helical
fiber 12; and (f) the color and density of any dyes in
the rod 112 or sheath 116. Although many of the
variables must be pre-established, the density of the
windings of the helical fiber 12 can be readily
altered.G. Seventh Exemplary Embodiment:
Light-Transmitting Tube With Solenoid Adjustment
[0066] In a seventh exemplary embodiment 130 as shown
in FIGS. IOA and 1OB, a solenoid 132 could be used to
compress the helical fiber 12. The seventh exemplary
embodiment 130 has a light-transmitting tube 131
having a formed reflector 134 in the middle to direct
light out the sides of the rod 112. It should be noted
that means of compression, other than the solenoid
132, could be employed. Additionally, other reflector
arrangements could be employed without departing from
the teachings of the invention. For instance, the
formed reflector 134 could be moved along the length
of the rod 112 to achieve a desired effect. [0067] By
altering the density of the windings of the helical
fiber 12 in this manner, the color (or hue) of the
emitted light can be altered as desired.
Significantly, the amount of unaltered light allowed
to escape is much greater in FIG. 1OA than it is in
FIG. 1OB. In FIG. 1OB, the hue shifts away from the
unaltered color of the light emitted from the LED 14
and toward the hue of the light emitted by the
wavelength converting material of the helical fiber
12. [0068] If phosphorescent dye is used, the helical
fiber 12 will continue to emit light even after the
LED 14 is turned off. This "after glow" can be
projected if the LED light source is placed at the
focal point of a reflector or collector system. [0069]
Additional advantages may be obtained by adding dye to
the tube 131. H. Eighth Exemplary Embodiment:
Light-Transmitting Tube With Multiple Parallel Wound
Helical Fibers [0070] FIGS. 1IA and 1IB show an eighth
exemplary embodiment 140 having multiple helical coils
12, 62, 142, each doped with a different wavelength
converting material. The multiple helical coils 12,
62, 142 are wound in parallel.I. Ninth Exemplary
Embodiment: Light-Transmitting Tube With Multiple
Helical Fibers Wound in Separate Sections [0071] FIGS.
12A and 12B show a ninth exemplary embodiment 150
having multiple helical coils 12, 62, 142, each doped
with a different wavelength converting material. The
multiple helical coils 12, 62, 142 are wound in
separate sections. J. Tenth Exemplary Embodiment:
Bulb-Shaped Rod [0072] FIG. 13 shows a tenth exemplary
embodiment 160 of a LED lighting system. The tenth
embodiment 160 has a bulb-shaped rod 162 having a
proximal end 164 and a distal end 166, and a reflector
168 positioned at the distal end 166. An LED (not
shown) can be positioned to emit light into the
proximal end 164 of the bulb-shaped rod 162. In one
variation, the bulb 36 is doped with a dye. A helical
fiber 12 is positioned around the bulb-shaped rod 162.
The helical fiber 12 is doped with a wavelength
converting material. K. Eleventh Exemplary Embodiment:
Dome-Shaped Spiral Fiber [0073] Selection of dye
migration resistant geometry and materials will
provide LED lighting systems having reduced or
eliminated dye migration. One aspect of the dye
migration resistant geometry is selection of an LED
that has a substantially uniform portion across its
radiation intensity pattern. For example, FIG. 14
shows a radiation pattern 170, called a batwing
pattern, produced by LED model / part no. LXHL-MBlC
available from Lumileds Lighting, U.S. LLC. As shown,
the radiation pattern 170 is fairly uniform in the
central region, from about 



-20 to +20 degrees. However, radiation intensity
gradients that could cause dye migration exist outside
of the central region. [0074] FIG. 15 shows an
eleventh exemplary embodiment of an LED lighting
system having an LED 14, a dome-shaped helical fiber
182, and an end cap 184. More specifically, inthis
embodiment, the LED 14 is selected to have a
substantially uniform radiation intensity pattern in a
central region extending about 20 degrees around the
radiation axis of the LED 14, such as the Lumiled LED
described above. The end cap 184 is spaced from the
LED 14 and positioned such that its edges intersect
the uniform radiation intensity pattern of the LED 14,
corresponding to the flat region shown in the batwing
distribution. The end cap 184 can be either a
transparent or translucent material doped with a dye.
Since the radiation intensity pattern is substantially
uniform across the end cap 184, migration of any dye
is minimized. The end cap 184 can also be a reflective
material. The dome-shaped helical fiber 182 is
centered on the radiation axis of the LED 14 between
the LED 14 and the end cap 184. The diameter of the
fiber is selected such that there is there is less
than a 10% change in relative intensity at any point
in the helical fiber 182. K. Twelfth Exemplary
Embodiment: Helical Fiber Encased in
Light-Transmitting Rod [0075] FIG. 16 and FIG. 17 show
a twelfth exemplary embodiment of the invention,
having an LED 14, a helical fiber 12, and a
light-transmitting rod 112. The helical fiber 12 is
encased in the light-transmitting rod 112. Light
emitted by the LED 14 is confined by the
lighttransmitting rod 112 and will be symmetrically
distributed perpendicular to the axis. The
lighttransmitting rod 112 can be clear or scattering.
With respect to FIG. 17, the distal end of the
light-transmitting rod is painted or taped to reflect
the light. [0076] One of ordinary skill in the art
will also recognize that additional embodiments are
possible without departing from the teachings of the
present invention or the scope of the claims which
follow. This detailed description, and particularly
the specific details of the exemplary embodiment
disclosed therein, is given primarily for clarity of
understanding, and no unnecessary limitations are to
be understood therefrom, for modifications will become
obviousto those skilled in the art upon reading this
disclosure and may be made without departing from the
spirit or scope of the claimed invention.CLAIMS What
is claimed is: 1. A lighting system comprising: a
first helical light-transmitting fiber formed in the
shape of a helix, said first helical fiber being doped
with a first wavelength converting material, said
first helical fiber defining a helical axis; and a
light-emitting diode (LED) having a light-emitting
portion for emitting light of a first color, said LED
aligned axially with said first helical fiber, such
that a portion of any light emitted by said LED will
pass through the open space between the turns of said
first helical fiber and a portion of any light emitted
by said LED will be received by said first helical
fiber and converted to light of a second color. 2. The
lighting system of claim 1, wherein said first helical
fiber further defines a cylindrical interior space,
wherein said LED is a side-emitting LED having a
light-emitting portion, and wherein said LED
light-emitting portion is positioned within said first
helical fiber cylindrical interior space. 3. The
lighting system of claim 2, further having a
cup-shaped light-collecting and mixing element having
a side wall, a closed end, an open end and an interior
area and being aligned axially with said first helical
fiber such that said LED light-emitting portion and
said first helical fiber are received within said
light-collecting and mixing element interior area,
whereby said light-collecting and mixing element
collects and mixes both the light of a first color and
the light of a second color, and directs the mixed
light out the open end. 4. The lighting system of
claim 3, further comprising a means of adjusting the
compression of said first helical fiber for adjusting
the amount of open space between the turnsof said
first helical fiber, thereby changing the percentages
of the light of the first color and the light of the
second color that are emitted by the lighting system.
5. The lighting system of claim 4, wherein said
side-emitting LED further has a base portion for
providing for mechanical and electrical connection of
said side-emitting LED, and wherein said means of
adjusting the compression of said first helical fiber
includes a first separating element and a first
plunger assembly, said first separating element
separating said first plunger assembly from said LED
base portion, said first helical fiber positioned
between said first plunger assembly and said LED base
portion. 6. The lighting system of claim 5, wherein
said separating element is a lighttransmitting tube,
and wherein said plunger assembly includes a threaded
shaft and a threaded shaft-receiving nut, said LED
base portion connected at one end of said
light-transmitting tube, said threaded shaft-receiving
nut connected at the other end of said
light-transmitting tube, said first helical fiber
positioned in the interior of the light-transmitting
tube, said threaded shaft rotationally received in
said threaded shaft-receiving nut, one end of said
shaft adjacent one end of said first helical fiber
such that rotation of said threaded shaft will adjust
the compression of said first helical fiber and the
open space between the turns of said first helical
fiber. 7. The lighting system of claim 6, further
having a light-transmitting element positioned around
an outer portion of the light-transmitting tube, said
light-transmitting element doped with a second
wavelength converting material. 8. The lighting system
of claim 6, further having a light-reflecting element
positioned around a portion of the interior surface of
the light-collecting and mixing element, said
light-reflecting element containing a second
wavelength converting material.9. The lighting system
of claim 1, further having a second helical fiber
having a diameter that is larger than the diameter of
said first helical fiber, said second helical fiber
positioned around and aligned axially with said first
helical fiber, said second helical fiber being doped
with a second wavelength converting material, such
that a portion of any light emitted by said LED will
pass through the open spaces between the turns of said
second helical fiber, and a portion of any light
emitted by said side-emitting LED will be received by
said second helical fiber and converted to light of a
third color. 10. The lighting system of claim 9,
wherein said first helical fiber further defines a
cylindrical interior space, wherein said LED is a
side-emitting LED having a light-emitting portion, and
wherein said LED light-emitting portion is positioned
within said first helical fiber cylindrical interior
space. 11. The lighting system of claim 10, further
having a cup-shaped light-collecting and mixing
element having a side wall, a closed end, an open end
and an interior area and being aligned axially with
said first helical fiber such that said LED
light-emitting portion, said first helical fiber, and
said second helical fiber are received within said
light-collecting and mixing element interior area,
whereby said light-collecting and mixing element
collects and mixes both the light of a first color,
the light of a second color, and the light of a third
color, and directs the mixed light out the open end.
12. The lighting system of claim 11, further
comprising a means of adjusting the compression of
said first helical fiber, and a means of adjusting the
compression of said second helical fiber, for
adjusting the amount of open space between the turns
of said first helical fiber and the amount of open
space between the turns of said second helical fiber,
thereby changingthe percentages of the light of the
first color, the light of the second color, and the
light of the third color emitted by the system. 13.
The lighting system of claim 12, wherein said
side-emitting LED further has a base portion for
providing mechanical and electrical connection of said
side-emitting LED, wherein said means of adjusting the
compression of said first helical fiber includes a
first light-transmitting tube and a cylindrical
plunger slidingly received within said first
light-transmitting tube, said first light-transmitting
tube positioned between said first helical fiber and
said second helical fiber, said first helical fiber
positioned between said LED base portion and said
cylindrical plunger, and wherein said means of
adjusting the compression of said second helical fiber
includes a second light-transmitting tube and a
tubular plunger slidingly received within said second
light-transmitting tube, said second
light-transmitting tube positioned around said second
helical fiber, said second helical fiber positioned
between said LED base portion and said tubular
plunger. 14. The lighting system of claim 13, wherein
said tubular plunger has a longitudinal slot for
allowing support structure to extend between said
second light-transmitting tube and said first
light-transmitting tube in order to hold said first
light-transmitting tube in a fixed position. 15. The
lighting system of claim 1, further having: a toroidal
light-transmitting member having optical waveguide and
lightscattering characteristics, and positioned
coaxial with said first helical fiber; and a
light-directing housing for guiding light from said
LED and said first helical fiber into said
light-transmitting member, such that said toroidal
light-transmitting member willemit light having a
substantially uniform intensity or brightness for
simulating neon lighting in the shape of a toroid. 16.
The lighting system of claim 15, wherein said
light-directing housing has: a disk-shaped top
reflector member covering a top portion of an opening
defined by the toroidal light-transmitting member; and
a ring-shaped bottom reflector member covering a
bottom portion of said opening defined by said
toroidal light-transmitting member, said LED being
received in an opening defined by said ring-shaped
bottom reflector member. 17. The lighting system of
claim 16, wherein said top reflector member is
flexible for adjusting the compression of said first
helical fiber. 18. The lighting system of claim 1,
further comprising: a light-transmitting rod
positioned such that at least a portion of said
lighttransmitting rod is inside of said first helical
fiber, said light-transmitting rod having a proximate
end and a distal end; and a reflector capping said
distal end of said light-transmitting rod; wherein
said LED is a top-emitting LED positioned to emit
light into said proximate end of said
light-transmitting rod. 19. The lighting system of
claim 18, wherein said light-transmitting rod is made
of a light-scattering material for optically coupling
said first helical fiber to said light-transmitting
rod. 20. The lighting system of claim 18, further
having: a substantially clear outer sheath encasing
said light-transmitting rod and said first helical
fiber; andindex matching fluid filling the void
between said outer sheath and said lighttransmitting
rod for optically coupling said first helical fiber to
said light-transmitting rod. 21. The lighting system
of claim 18, wherein said light-transmitting rod is
bulbshaped. 22. The lighting system of claim 1,
further comprising: a light-transmitting tube
positioned such that at least a portion of said
lighttransmitting tube is inside of said first helical
fiber; a formed reflector inside of said tube to
direct light out the sides of said tube; and and a
means of adjusting the compression of said first
helical fiber for adjusting the amount of open space
between the turns of said first helical fiber, thereby
changing the percentages of the light of the first
color and the light of the second color that are
emitted by the lighting system. 23. The lighting
system of claim 22, wherein said means of adjusting
the compression of said first helical fiber is a
solenoid. 24. The lighting system of claim 22, further
comprising a second helical lighttransmitting fiber
doped with a second wavelength converting material and
a third helical lighttransmitting fiber doped with a
third wavelength converting material, said first
helical fiber, second helical fiber, and third helical
fiber being wound in parallel around said
light-transmitting tube. 25. The lighting system of
claim 22, further comprising a second helical
lighttransmitting fiber doped with a second wavelength
converting material and a third helical
lighttransmitting fiber doped with a third wavelength
converting material, said first helical fiber,second
helical fiber, and third helical fiber being wound in
separate sections around said lighttransmitting tube.
26. The lighting system of claim 1, wherein said LED
has a batwing radiation pattern having a uniform
central region around the radiation axis of said LED,
wherein said first helical fiber is formed in the
shape of a substantially dome-shaped helix having an
open top corresponding to said LED radiation pattern
uniform central region, and further having an endcap
sized to have a circular edge corresponding to said
first helical fiber open top and positioned such that
said edge intersects said uniform radiation intensity
pattern of said LED, said diameter of said first
helical fiber selected such that there is less than a
ten percent change in relative intensity at any point
in said first helical fiber. 27. The lighting system
of claim 1, further having a light-transmitting rod
encasing said first helical fiber, said
light-transmitting rod and said first helical fiber
aligned co-axially, said light-transmitting rod having
a proximate end, wherein said LED is a top-emitting
LED positioned to emit light into said proximate end
of said light-transmitting rod. 28. The lighting
system of claim 27, wherein said light-transmitting
rod further has a distal end having a light-reflecting
coating for reflecting light back into said
light-transmitting rod. 


