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SOMATOSTATIN-DOPAMINE CHIMERIC ANALOGS 

FIELD OF THE INVENTION 

[1] The present invention relates to novel somatostatin-dopamine chimeric analogs 

having improved activity and uses thereof in, inter alia, the inhibition, prevention, and/or 

treatment of neuroendocrine tumors, neoplasia, acromegaly, Cushing's disease/syndrome 

and/or other conditions. 

BACKGROUND OF THE INVENTION 

[2] Naturally occurring somatostatins (SSTs), which are also known as somatotropin 

release-inhibiting factors (SRIFs), have diverse biological effects in many cells and organs 

throughout the body. They are produced by normal endocrine, gastrointestinal, immune and 

neuronal cells, as well as by certain tumors (Patel, Y. C., Frontiers in Neuroendocrinology, 

20(3): 157-198 (1999); Froidevaux, et al., Biopolymers, 66(3): 161-83 (2002)). The effects 

of somatostatins are broadly inhibitory on the secretion of hormones, as well as on the 

proliferation and survival of cells. They inhibit both endocrine secretion (e.g., growth 

hormone, insulin, glucagon, gastrin, cholecystokinin, vasoactive intestinal peptide, and 

secretin) and exocrine secretion (e.g., gastric acid, intestinal fluid and pancreatic enzymes) 

(Patel, Y.C., (1999) op. cit.). Somatostatins also inhibit proliferation of both normal and 

tumor cells (Bousquet, et al., Chemotherapy, 47(2): 30-39 (2001)). 

[3] These biological effects of somatostatins, all inhibitory in nature, are elicited 

through a series of G protein-coupled receptors, of which five different subtypes have been 

characterized (SSTR1-5) (Reubi, et al., Cancer Res, 47: 551-558 (1987); Reisine, et al., 

Endocrine Review, 16: 427-442 (1995); Patel, Y.C., (1999) op. cit.). SSTR1-5 have similar 

affinities for the endogenous somatostatin ligands but have differing distribution in various 

tissues. 

[4] Somatostatin analogs were initially developed for the control of hormonal 

syndromes associated with neuroendocrine tumors (NETs). In recent years, accumulating 

data has supported their role as antiproliferative agents, capable of stabilizing tumor growth 

in patients with metastatic neuroendocrine malignancies, including carcinoid and pancreatic 

endocrine tumors (Strosberg, et al., World J Gastroenterol, 26(24): 2963-2970 (2010)). 
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[5] Examples of somatostatin analogs are disclosed in, e.g., PCT publication Nos. WO 

02/10215; WO 2007/144492; WO 2010/037930; WO 99/22735; and WO 03/014158. 

[6] Dopamine is a catecholamine neurotransmitter that has been implicated in the 

pathogenesis of both Parkinson's disease and schizophrenia (Graybiel, et al., Adv. Neurol., 

53: 17-29 (1990); Goldstein, et al., FASEB Journal, 6: 2413-2421 (1992); Olanow, et al., 

Annu. Rev. Neurosci., 22, 123-144 (1999)). Dopamine and related molecules have been 

shown to inhibit the growth of several types of malignant tumors in mice, and this activity 

has been variously attributed to inhibition of tumor-cell proliferation, stimulation of tumor 

immunity or effects on melanin metabolism in malignant melanomas. (Wick, M. M., J. 

Invest. Dermatol., 71: 163-164 (1978); Wick, M. M., J. Natl. Cancer Inst., 63: 1465-1467 

(1979); Wick, M. M., Cancer Treat Rep., 63: 991-997 (1979); Basu, et al., Endocrine, 12: 

237-241 (2000); Basu, et al., J. Neuroimmunol., 102: 113-124 (2000)). 

[7] It has been shown that dopamine receptor subtype DRD2 and somatostatin receptor 

subtype SSTR2, as well as other somatostatin receptor subtypes and members of the 

dopamine and opiate receptor families, interact physically through hetero-oligomerization to 

create a novel receptor with enhanced functional activity (Rocheville, et al., Science, 

288(5463): 154-157 (2000); Baragli, et al., Hetero-oligomerization of dopamine (D2R) and 

SST receptors (SSTR2) in CHO-Kl cells and cortical cultured neurons, Proc. 85th  Endo. Soc. 

Meeting, Philadelphia, PA, USA (2003) (Abstract P2-669); Pfeiffer, et al., J. Biol. Chem., 

277: 19762-19772 (2002)). 

[8] A combination of basic research observations concerning the interaction of 

somatostatin and dopamine receptors and clinical reports of enhanced efficacy of combined 

somatostatin and dopamine analog treatment in suppressing growth hormone hypersecretion 

led to the concept of creating chimeric molecules combining structural features of both 

compound classes. Examples of somatostatin-dopamine chimeric molecules are disclosed in 

U.S. patent application publication No. US 2004/0209798 and PCT publication Nos. WO 

2004/091490, WO 2002/100888, and WO 2009/139855. 

[9] Exemplary somatostatin-dopamine chimeric molecules are taught in the art to 

retain the ability to interact with receptors of both families and display greatly enhanced 

potency and efficacy, as compared with that of individual SST or DA receptor agonists. In 

vitro studies with pituitary adenoma cells from acromegalic patients have demonstrated that 

the chimeric molecules have exceptional activity with regard to suppression of growth 
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hormone and prolactin secretion by pituitary adenoma cells from acromegalic patients 

(Saveanu, et al., J Clin Endocrinol Metab, 87(12): 5545-5552 (2002); Jaquet, et al., 

European Journal of Endocrinology, 153: 135-141 (2005) ). Similarly, potent suppression of 

ACTH secretion from Cushing's-causing corticotroph tumors, and suppression of 

nonfunctioning pituitary adenoma proliferation has been observed (Florio, et al., Endocrine- 

Related Cancer, 15: 583-596 (2008)). The somatostatin-dopamine chimeric compounds are 

also quite potent and efficacious in suppressing both growth hormone and IGF1 in vivo when 

tested in nonhuman primates, with no effect on either insulin secretion or glycemic control 

(Culler, et al., The somatostatin-dopamine chimeric molecule, BIM-23A760, does not induce 

the insulin/glycemic effects observed with individual somatostatin or dopamine agonists in 

cynomolgus monkeys (Macaca fascicularis), 12th Meeting of the European Neuroendocrine 

Association, Athens, Greece (2006)). 

[10] Initial clinical studies examining acute, subcutaneous administration of select 

somatostatin-dopamine chimeric compounds revealed both prolonged circulating half-life and 

extended duration of biological effect (Culler, M., Horm Metab Res, 43(12): 854-857 

(2011)). With chronic administration, however, select somatostatin-dopamine chimeric 

compounds were found to produce a metabolite with dopaminergic activity that gradually 

accumulates and interferes with the activity of the parent compound (Culler, M., (2011) op. 

cit.). 

[11] Clearly, needs remain for additional somatostatin-dopamine chimeric analogs 

having improved activity for use in, inter alia, the inhibition, prevention, and/or treatment of 

neuroendocrine tumors and/or diseases. 

SUMMARY OF THE INVENTION 

[12] The present invention is based on the discovery of improved somatostatin-

dopamine chimeric analogs, that is, chimeric compounds that retain both somatostatin and 

dopamine activity. Preferred somatostatin-dopamine chimeric analogs of the invention show 

a level of activity in comparison to certain previously reported somatostatin-dopamine 

compounds that make them promising additions to the developing family of somatostatin-

dopamine analogs. 

[13] The improved somatostatin-dopamine chimeric analogs of the invention are 

considered to be useful, e.g., in vitro, for use as research tools, diagnostic assays, etc., or in 
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vivo, for use as diagnostic or therapeutic agents. Preferred chimeric analogs of the invention 

display enhanced activity when compared to native somatostatin and dopamine, either alone 

or in combination and particularly display enhanced activity compared to the somatostatin-

dopamine chimeric analogs previously reported. 

[14] 	The present invention provides a novel series of somatostatin-dopamine chimeric 

compounds having at least one moiety which binds to one or more dopamine receptor 

subtypes and a somatostatin analog moiety according to Formula I (SEQ ID NO:58), and 

pharmaceutically acceptable salts thereof: 

A1-cyclo(DLys-Arg-Phe-A5-DTrp-Lys-Thr-A9) 

(I) 

wherein: 

Al  is DTyr, Tyr, DLys, Lys, or absent; 

A5  is Phe, 2Pal, 3Pal, or 4Pal; and 

A9  is Phe, 2FPhe, 3FPhe, 4FPhe, 3,4FPhe, 3,5FPhe, 2,3,4,5,6FPhe, or Tyr; 

wherein said at least one moiety which binds to one or more dopamine receptor 

subtypes is, independently for each occurrence, attached to the N-terminal amine group, or an 

internal amine or hydroxyl group, of said somatostatin analog moiety according to Formula I. 

[15] 	Additionally, the present invention provides a novel series of somatostatin-

dopamine chimeric compounds having at least one moiety which binds to one or more 

dopamine receptor subtypes and a somatostatin analog moiety according to Formula II (SEQ 

ID NO:59), and pharmaceutically acceptable salts thereof: 

A1-B-cyclo(DLys-Arg-Phe-A5-DTrp-Lys-Thr-A9) 

(II) 

wherein: 

Al  is DTyr, Tyr, DLys, Lys, or absent; 

B is a pseudopeptide bond; 

A5  is Phe, 2Pal, 3Pal, or 4Pal; and 

A9  is Phe, 2FPhe, 3FPhe, 4FPhe, 3,4FPhe, 3,5FPhe, 2,3,4,5,6FPhe, or Tyr; 

wherein said at least one moiety which binds to one or more dopamine receptor 

subtypes is, independently for each occurrence, attached to the N-terminal amine group, or an 

internal amine or hydroxyl group, of said somatostatin analog moiety according to Formula 

II. 
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[16] According to a preferred embodiment of the present invention, said pseudopeptide 

bond according to Formula II is psi(CH2NR), as defined herein, wherein R is H, (Ci_io)alkyl, 

substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2_10)alkenyl, 

substituted (C2 _10)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, alkylaryl, 

substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2_10)acyl, substituted (C2 _10)acyl, or a 

moiety which binds to one or more dopamine receptor subtypes, e.g., Dop 1, Dopl(S0), or 

Dopl(S02), as defined herein, or any of these moieties whose carbonyl group has been 

modified to CH2. 

[17] In a particular embodiment of the present invention, said somatostatin-dopamine 

chimeric compounds are according to Formula III, and pharmaceutically acceptable salts 

thereof: 

— 	— 
Z Y —L 

N -- R1 
H 

H ' 0  
I01  N 

1 

(III) 

wherein: 

Z is said somatostatin analog moiety according to Formula I or Formula II; 

Y is -0-, -C(0)-, -5-, -0-(CH2)n-C(0)-, -S-(CF12)n-C(0)-, -5(0)-, -S(0)2-, 

-S-C(0)-, -0-C(0)-, -N(R5)-C(0)-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)n-C(0)- or -(CH2)n-; 

its 1 or 2; 

n is 1-10; 

R1 is (Ci _3)allcyl; and 

R5  and R6  each is, independently for each occurrence, H, (Ci_io)alkyl, 

substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2- 

io)alkenyl, substituted (C2 _10)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, 

alkylaryl, substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2 _10)acyl, or 

substituted (C2 _10)acyl; 
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wherein each moiety depicted between the brackets is, independently for each 

occurrence, attached to the N-terminal amine group, or an internal amine or hydroxyl group, 

of Z. 

[18] In another particular embodiment of the present invention, said somatostatin- 

dopamine chimeric compounds are according to Formula Ma, and pharmaceutically 

acceptable salts thereof: 

— 	— 
Z Y —L 

N .-R1 
H 

H 	' 

N 
1 

(IIIa) 

wherein: 

Z is said somatostatin analog moiety according to Formula I or Formula II; 

Y is -0-, -C(0)-, -S-, -0-(CH2).-C(0)-, -S-(CH2).-C(0)-, -S(0)-, -S(0)2-, 

-S-C(0)-, -0-C(0)-, -N(R5)-C(0)-, -N(R5)S(0)2-, -N(R6
)-, or absent; 

L is -(CH2).-C(0)- or -(CH2).-; 

its 1 or 2; 

n is 1-10; 

R1 is (Ci_3)alkyl; and 

R5  and R6  each is, independently for each occurrence, H, (Ci_io)alkyl, 

substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2- 

io)alkenyl, substituted (C2 _10)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, 

alkylaryl, substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2 _10)acyl, or 

substituted (C2 _10)acyl; 

wherein each moiety depicted between the brackets is, independently for each 

occurrence, attached to the N-terminal amine group, or an internal amine or hydroxyl group, 

of Z. 

[19] The present invention further provides pharmaceutical compositions comprising 

the somatostatin-dopamine chimeric compounds of the invention. 

[20] The present invention further provides in vitro and in vivo uses of the claimed 

compounds and pharmaceutical compositions. 
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BRIEF DESCRIPTION OF THE FIGURES 

[21] Figure 1 is a graph showing the Growth hormone suppressing activity of 

Compound 4 (see Table I hereinbelow for its chemical name and its corresponding structural 

representation) on pituitary tumor cells of acromegalic patients presenting with 

macroadenoma. Various concentrations of Compound 4 were added to the medium and the 

cells were incubated for 18 hours before measurement of Growth hormone levels in the 

medium using the AlphaLISA Growth Hormone Immunoassay Research kit (PerkinElmer). 

[22] Figure 2 is a graph showing the Growth hormone suppressing activity of 

Compounds 5 , 6, and 7 (see Table I hereinbelow for their chemical name and their 

corresponding structural representation) on pituitary tumor cells of acromegalic patients 

presenting with macroadenoma. Various concentrations of Compounds 5, 6, and 7 were 

added to the medium and the cells were incubated for 18 hours before measurement of 

Growth hormone levels in the medium using the AlphaLISA Growth Hormone Immunoassay 

Research kit (PerkinElmer). 

[23] Figure 3 is a graph showing the Growth hormone suppressing activity of 

Compounds 4, 6, 7, 8, and 9 (see Table I hereinbelow for their chemical name and their 

corresponding structural representation) on pituitary tumor cells of acromegalic patients 

presenting with macroadenoma. Various concentrations of Compounds 4, 6, 7, 8, and 9 were 

added to the medium and the cells were incubated for 18 hours before measurement of 

Growth hormone levels in the medium using the AlphaLISA Growth Hormone Immunoassay 

Research kit (PerkinElmer). 

[24] Figure 4 is a graph showing the Growth hormone suppressing activity of 

Compounds 4, 7, 8, and 9 (see Table I hereinbelow for their chemical name and their 

corresponding structural representation) on pituitary tumor cells of acromegalic patients 

presenting with macroadenoma. Various concentrations of Compounds 4, 7, 8, and 9 were 

added to the medium and the cells were incubated for 18 hours before measurement of 

Growth hormone levels in the medium using the AlphaLISA Growth Hormone Immunoassay 

Research kit (PerkinElmer). 

[25] Figure 5 is a graph showing the enhanced Growth hormone suppressing activity of 

Compounds 4 and 5 (see Table I hereinbelow for their chemical name and their 

corresponding structural representation) compared to the parent somatostatin analogs (i.e., the 

somatostatin moiety of Compounds 4 and 5) on pituitary tumor cells of acromegalic patients 
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presenting with macroadenoma. Various concentrations of Compounds 4 and 5 were added 

to the medium and the cells were incubated for 18 hours before measurement of Growth 

hormone levels in the medium using the A1phaLISA Growth Hormone Immunoassay 

Research kit (PerkinElmer). 

DETAILED DESCRIPTION OF THE IVNENTION 

[26] Definitions 

[27] 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 an amino acid has isomeric forms, it is the L form of 

the amino acid that is represented unless otherwise explicitly indicated, e.g., "DLys" for D-

lysine. 

[28] Lines between amino acid residues, unless otherwise defined, represent peptide 

bonds between the amino acid residues. The Greek letter Nr, designated herein as "psi", is 

used herein to indicate that a peptide bond (i.e., amide bond) has been replaced by a 

pseudopeptide bond (e.g., reduced amide bond). As used herein, the format of the psi term is 

X-psi(CH2NR)-X', wherein X is an amino acyl radical or an acyl radical, e.g., Dopl, 

Dopl(SO), or Dopl(S02), as defined herein, whose carbonyl group has been modified to 

CH2, and wherein X' is an amino acyl radical whose a-amino group has been modified to NR, 

wherein R is, e.g., H, (Ci_io)alkyl, (C2_10)acyl, or a moiety which binds to one or more 

dopamine receptor subtypes, e.g., Dopl, Dopl(SO), or Dopl(S02), as defined herein, or any 

of these moieties whose carbonyl group has been modified to CH2. For example, if X is 

Dopl whose carbonyl group has been modified to CH2, and if R is acetyl, then 

X-psi(CH2NR)-X' is provided as "Dopl-psi(CH2NAc)-X"'. For another example, if X and R 

are both Dopl whose carbonyl group has been modified to CH2, then X-psi(CH2NR)-X' is 

provided as "bis[Dop 1 -psi(CH2N)]-X"', wherein the pseudopeptide bond is designated as 

Dopl-psi(CH2N) in which Dopl corresponds to R in the formula X-psi(CH2NR)-X'. The 

nature of the pseudopeptide bond in the instance of bis[Dopl-psi(CH2N)]-X' should be made 

more clear by referring to the pictorial representation of the term "bis[Dopl-psi(CH2N)]-X"' 

as provided hereinbelow. 

[29] The term "Dopl", as used herein, means a compound having the chemical name 

(D-6-methyl-813-ergolinylmethyl)thioacetyl and having the following structure: 
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S7-------- 
H3C 	,, 	0 

N
H„, 

ea 

N Wi  

H 

[30] 	The term "Dopl-psi(CH2NH)-X"', as used herein, means a compound having the 

following structure: 

H 
N el  

0 .0+1 

N 
Ri 
	R2 

s
N  
H 	

o
1 

R2 

wherein the term "X"' is an amino acyl radical of the formula 	 , wherein R1  and 

R2 each is, independently for each occurrence, hydrogen or the side chain of an amino acid 

(e.g., R1  = CH3  and R2 = H, for alanine). 

[31] 	The term "bis[Dopl-psi(CH2N)]-X"', as used herein, means a compound having 

the following structure: 

H 
N 

O , 
N 

H3C 	 RI 
S,

N 
 

O 

40110 NCH3  
H 
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R1 	R 
R 

 

wherein the term "X"' is an amino acyl radical of the formula 	 , wherein R1  and 

R2 each is, independently for each occurrence, hydrogen or the side chain of an amino acid. 

[32] The term "Dopl(S02)", as used herein, means a compound having the following 

structure: 

O
° 

H3C
\ 
	1--If 

H N 	„ / 
O 

• 

N •H 
• 

[33] The term "Dopl(S02)-psi(CH2NH)-X"', as used herein, means a compound having 

the following structure: 

H 
N 

O.,,,H 

i 
	

R 
N 	

1 	R H 
3
C 

-- S 0 --ii  

0 	H 
0 

R 

wherein the term "X"' is an amino acyl radical of the formula 	 , wherein R1  and 

R2 each is, independently for each occurrence, hydrogen or the side chain of an amino acid. 

[34] The term "Dop I (SO)", as used herein, means a compound having the following 

structure: 

0 	
. H3\ C 	\z\S 

H 	N 	. 	/ 	I 

1111 	
0 

N •H 
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wherein, unless stereochemistry at the sulfur atom is specified, a compound represented by 

H 
N ei  
't .,,,H 

H 
N 

H 

this term is either Dopl[(R)SO], i.e., 	° 	, or Dop 1 [(S)S0], i.e., 

H 
N 40  
110..oH 

H 
N 

H 30 

0 	
, or a diastereomeric mixture comprising Dopl[(R)SO] and 

Dop 1 [(S)SO]. 

[35] 	The term "Dopl(S0)-psi(CH2NH)-X"', as used herein, means a compound having 

the following structure: 

H 
N 

/..,,,1H 

N 
H 3C 	

R 1 V 	, R2 
2 ..--------7.  

o
*S  

H 	I 
0 

R 
 R1 	R2  

wherein the term "X"' is an amino acyl radical of the formula 	 , wherein R1  and 

R2 each is, independently for each occurrence, hydrogen or the side chain of an amino acid, 

and wherein, unless stereochemistry at the sulfur atom is specified, a compound represented 
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H 
N 

N 
R1 	R2  

H3C 

ci
/ 	'' 

H 
by this term is either Dopl[(R)SO]-psi(CH2NH)-X', i.e., 	 , or 

H 
N Si  

/.. 

N R2 
H3C 	 ,s` 

c)
// 	 N 	1 

H 	, 

Dopl[(S)S0]-psi(CH2NH)-X', i.e., 	 o 	, or a diastereomeric 

mixture comprising Dop1[(R)S0]-psi(CH2NH)-X' and Dop1[(S)S0]-psi(CH2NH)-X'. 

[36] Some of the compounds of the instant invention have at least one asymmetric 

center. Additional asymmetric centers may be present in the molecule depending upon the 

nature of the various substituents of the molecule. Each such asymmetric center will produce 

two optical isomers and it is intended that all such optical isomers, as separated, pure or 

partially purified optical isomers, racemic mixtures or diastereomeric mixtures thereof, are 

included within the scope of the instant invention. 

[37] By a "somatostatin receptor agonist" is meant a compound that has a high binding 

affinity (e.g., K, of less than 100 nM, or preferably less than 10 nM, or more preferably less 

than 1 nM) for a somatostatin receptor (e.g., as defined by the receptor binding assay 

described below), such as any of the different subtypes: e.g., SSTR1, SSTR2, SSTR3, 

SSTR4, and SSTR5, and elicits a somatostatin-like effect; for example, in an assay for the 

inhibition of cAMP intracellular production. 

[38] By a "somatostatin selective agonist" is meant a somatostatin receptor agonist 

which has a higher binding affinity (e.g., lower K,) and/or potency (e.g., low EC50) for one 

somatostatin receptor subtype than for any other somatostatin receptor subtype, such as, for 

example, a somatostatin SSTR2 selective agonist. 

[39] By a "dopamine receptor agonist" is meant a compound that has a high binding 

affinity (e.g., K, of less than 100 nM, or preferably less than 10 nM, or more preferably less 
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than 1 nM) for a dopamine receptor (e.g., as defined by the receptor binding assay described 

below), such as any of the different subtypes: e.g., D1, D2, D3, D4, and D5 receptors, and 

elicits a dopamine-like effect; for example, in an assay for the inhibition of cAMP 

intracellular production. 

[40] By "somatostatin receptor agonist effect" is meant a ligand after binding to the 

somatostatin receptor activates the somatostatin receptor-mediated signaling pathway(s). 

[41] By "dopamine receptor agonist effect" is meant a ligand after binding to the 

dopamine receptor activates the dopamine receptor-mediated signaling pathway(s). 

[42] By "alkyl", e.g., (Ci_io)alkyl, is meant 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. 

[43] By "substituted alkyl", e.g., substituted (Ci_io)alkyl, is meant 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, -NH2, -NHCH3, -NO2, -(Ci_2)alkyl substituted with 1 to 5 

halogens, -CF3, -OCH3, -OCF3, and -(CH2)04-COOH. In different embodiments 1, 2, 3 or 4 

substituents are present. The presence of -(CH2)04-COOH results in the production of an 

alkyl acid. Examples of alkyl acids containing, or consisting of, -(CH2)0_4-COOH include 

2-norbornane acetic acid, ten-butyric acid and 3-cyclopentyl propionic acid. 

[44] By "heteroalkyl", e.g., (Ci_io)heteroalkyl, is meant 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, -0-, or carbonyl. In different embodiments 1 or 2 heteroatoms are 

present. 

[45] By "substituted heteroalkyl", e.g., substituted (Ci_io)heteroalkyl, is meant 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, -NH2, -NHCH3, -NO2, -(Ci_2)alkyl substituted 

with 1 to 5 halogens, -CF3, -OCH3, -OCF3, and -(CH2)04-COOH. In different embodiments 

1, 2, 3 or 4 substituents are present. 
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[46] By "alkenyl", e.g., (C2_10)alkenyl, is meant 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. 

[47] By "substituted alkenyl", e.g., substituted (C2_10)alkenyl, is meant an alkenyl 

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, -NH2, -NHCH3, -NO2, -(Ci_2)alkyl substituted with 1 

to 5 halogens, -CF3, -OCH3, -OCF3, and -(CH2)0_4-COOH. In different embodiments 1, 2, 3 

or 4 substituents are present. 

[48] By "alkynyl", e.g., (C2_10)alkynyl, is meant a hydrocarbon group made up of two or 

more carbons where one or more carbon-carbon triple bonds are present. The alkynyl 

hydrocarbon group may be straight-chain or contain one or more branches or cyclic groups. 

[49] By "substituted alkynyl", e.g., substituted (C2_10)alkynyl, is meant an alkynyl 

wherein one or more hydrogen atoms of the hydrocarbon group are replaced with one or 

more substituents selected from the group consisting of a halogen (i.e., fluorine, chlorine, 

bromine, and iodine), -OH, -CN, -SH, -NH2, -NHCH3, -NO2, -(C1_2)alkyl substituted with 1 

to 5 halogens, -CF3, -OCH3, -OCF3, and -(CH2)0_4-COOH. In different embodiments 1, 2, 3 or 

4 substituents are present. 

[50] By "aryl" is meant an optionally substituted aromatic group with at least one ring 

having a conjugated pi-electron system, containing up to two conjugated or fused ring 

systems. An 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. Examples of aryl include phenyl, 1-naphthyl, 2-naphthyl, 

indole, and quinoline, 2-imidazole, and 9-anthracene. Aryl substituents are selected from the 

group consisting of -C1_4  alkyl, -C1_4  alkoxy, halogen (i.e., fluorine, chlorine, bromine, and 

iodine), -OH, -CN, -SH, -NH2, -NO2, -(C1_2)alkyl substituted with 1 to 5 

halogens, -CF3, -OCF3, and -(CH2)0_4-COOH. In different embodiments the aryl contains 0, 1, 

2, 3, or 4 substituents. 

[51] By "acyl", e.g., (C2_10)acyl, is meant X'-R"-C(0)-, where R" is alkyl, substituted 

alkyl, heteroalkyl, substituted heteroalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, aryl, alkylaryl, or substituted alklyaryl and X' is H or absent. 

[52] By "arylalkyl" or "alkylaryl" is meant an "alkyl" joined to an "aryl". 
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[53] A composition or method described herein as "comprising" one or more named 

elements or steps is open-ended, meaning that the named elements or steps are essential, but 

other elements or steps may be added within the scope of the composition or method. To 

avoid prolixity, it is also understood that any composition or method described as 

"comprising" (or which "comprises") one or more named elements or steps also describes the 

corresponding, more limited composition or method "consisting essentially of" (or which 

"consists essentially of") the same named elements or steps, meaning that the composition or 

method includes the named essential elements or steps and may also include additional 

elements or steps that do not materially affect the basic and novel characteristics of the 

composition or method. It is also understood that any composition or method described 

herein as "comprising" or "consisting essentially of" one or more named elements or steps 

also describes the corresponding, more limited, and closed-ended composition or method 

"consisting of" (or which "consists of") the named elements or steps to the exclusion of any 

other unnamed element or step. In any composition or method disclosed herein, known or 

disclosed equivalents of any named essential element or step may be substituted for that 

element or step. It is also understood that an element or step "selected from the group 

consisting of refers to one or more of the elements or steps in the list that follows, including 

combinations of any two or more of the listed elements or steps. 

[54] In the context of therapeutic use of the somatostatin-dopamine chimeric 

compounds described herein, the terms "treatment", "to treat", or "treating" will refer to any 

use of the compounds calculated or intended to correct or reduce the disease condition(s) of 

patients, e.g., to arrest or inhibit the growth or proliferation of neuroendocrine tumors and/or 

alleviation of a symptom of neuroendocrine disease and other conditions. Thus, treating an 

individual may be carried out after any diagnosis indicating possible presence of 

neuroendocrine tumor or neuroendocrine disease. 

[55] The meaning of other terms will be understood by the context as understood by the 

skilled practitioner in the art, including the fields of organic chemistry, pharmacology, and 

physiology. 

[56] Abbreviations 

[57] In Formulas I and II, and in the chemical names as listed in Table I, the following 

abbreviations for amino acids are used: "Lys" for lysine; "Arg" for arginine; "Phe" for 

phenylalanine; "Trp" for tryptophan; "Thr" for threonine; "2Pal" for P-(2-pyridinyl)alanine; 
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"3Pal" for P-(3-pyridinyl)alanine; "4Pal" for P-(4-pyridinyl)alanine; "Tyr" for tyrosine; 

"2FPhe, 3FPhe, 4FPhe, 3,4FPhe, 3,5FPhe, or 2,3,4,5,6FPhe" for phenylalanine fluorinated at 

each of the designated positions of the phenyl ring; and "Orn" for ornithine. 

[58] Certain abbreviations used herein are defined as follows: 

[59] By "Boc" is meant tert-butyloxycarbonyl. 

[60] By "BSA" is meant bovine serum albumin. 

[61] By "Bzl" is meant benzyl. 

[62] By "DCM" is meant dichloromethane. 

[63] By "DIC" is meant N, N-diisopropylcarbodiimide. 

[64] By "DIEA" is meant diisopropylethyl amine. 

[65] By "Dmab" is meant 4- {N41-(4,4-dimethy1-2,6-dioxocyclohexylidene)-3-

methylbuty1]-aminolbenzyl. 

[66] By "DMAP" is meant 4-(dimethylamino)pyridine. 

[67] By "DMF" is meant dimethylformamide. 

[68] By "DNP" is meant 2,4-dinitrophenyl. 

[69] By "DTT" is meant dithiothreitol. 

[70] By "ESI-MS" is meant electrospray Ionization mass spectrometry. 

[71] By "FBS" is meant fetal bovine serum. 

[72] By "Fmoc" is meant fluorenylmethyloxycarbonyl. 

[73] By "HBTU" is meant 2-(1-H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium 

hexafluorophosphate. 

[74] By "HOBt" is meant 1-hydroxy-benzotriazole. 

[75] By "LAH" is meant lithium aluminum hydride. 

[76] By "NMP" is meant N-methylpyrrolidone. 

[77] By "Pbf' is meant 2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl. 

[78] By "PBS" is meant phosphate-buffered saline. 
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[79] By "PyAOP" is meant (7-azabenzotriazol-1-yloxy)tripyrrolidinophosphonium 

hexafluorophosphate). 

[80] By "PyBOP" is meant benzotriazol-1-yl-oxytripyrrolidinophosphonium 

hexafluorophosphate. 

[81] By "tBu" is meant tert-butyl. 

[82] By "TIS" is meant triisopropylsilane. 

[83] By "Trt" is meant trityl. 

[84] By "TFA" is meant trifluoroacetic acid. 

[85] Embodiments of the Invention 

[86] In the compounds of Formulas I, II, III, and Ma, Al  is DTyr, Tyr, DLys, Lys, or 

absent. In some embodiments, Al  is Tyr, Lys, or absent. In some embodiments, Al  is Tyr or 

Lys. In some embodiments, Al  is Tyr or absent. In some embodiments, Al  is Lys or absent. 

In certain particular embodiments, Al  is absent. In certain other particular embodiments, Al  

is Tyr. 

[87] In the compounds of Formulas I, II, III, and ilia, A5  is Phe, 2Pal, 3Pal, or 4Pal. In 

some embodiments, A5  is Phe or 4Pal. In certain particular embodiments A5  is 4Pal. 

[88] In the compounds of Formulas I, II, III, and Ma, A9  is Phe, 2FPhe, 3FPhe, 4FPhe, 

3,4FPhe, 3,5FPhe, 2,3,4,5,6FPhe, or Tyr. In some embodiments, A9  is Phe, 4FPhe, or Tyr. 

In certain particular embodiments, A9  is Tyr. 

[89] In the compounds of Formulas II, III, and Ma, B is a pseudopeptide bond. In some 

embodiments, B is -psi(CH2NH)- or -psi(CH2NR)-, wherein R is (Ci_io)alkyl, substituted (C1-

io)alkyl, (C240)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2_10)alkenyl, substituted (C2_ 

io)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, alkylaryl, substituted alkylaryl, 

arylalkyl, substituted arylalkyl, (C2_10)acyl, substituted (C2_10)acyl, or a moiety which binds to 

one or more dopamine receptor subtypes. In some embodiments, R is (Ci _3)alkyl, (C2 _4)acyl, 

or Dopl whose carbonyl group has been modified to CH2. In some embodiments, B is 

psi(CH2NH), psi(CH2NAc), or Dopl-psi(CH2N). In some embodiments, B 

is -psi(CH2NH)- or -psi(CH2NAc)-. In certain particular embodiments, B is -psi(CH2NH)-. 

In certain particular embodiments, B is -psi(CH2NR)-, wherein R is Dopl whose carbonyl 

group has been modified to CH2. 
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[90] In the compounds of Formulas III and Ma, R1 is (Ci_3)alkyl. In certain particular 

embodiments, R1 is -CH3. 

[91] In the compounds of Formulas III and Ma, Y is -0-, -C(0)-, -S-, -0-(CH2).-C(0)- 

, -S-(CH2).-C(0)-, -S(0)-, -S(0)2-, -S-C(0)-, -0-C(0)-, -N(R5)-C(0)-, -N(R5)S(0)2-, -N(R6)- 

, or absent. In some embodiments, Y is -S-, -S(0)-, -S(0)2-, -N(R5)-C(0)-, or -N(R6)-. In 

some embodiments, Y is -S-, -S(0)-, or -S(0)2-. In some other embodiments, Y is -N(R5)- 

C(0)- or -N(R6)-. In certain embodiments, Y is -S- or -S(0)-. In certain particular 

embodiments, Y is -S-. 

[92] In the compounds of Formulas III and Ma, R5  and R6  each is, independently for 

each occurrence, H, (Ci_io)alkyl, substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted 

(Ci_io)heteroalkyl, (C2_10)alkenyl, substituted (C2_10)alkenyl, (C2 _10)alkynyl, substituted 

(C2_10)alkynyl, aryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2-

io)acyl, or substituted (C2_10)acyl. In some embodiments, R5  is , independently for each 

occurrence, H, (Ci_4)alkyl, substituted (Ci_4)alkyl, (C2_4)heteroalkyl, substituted 

(C2_4)heteroalkyl, (C2_4)alkenyl, substituted (C2 _4)alkenyl, (C2_4)alkynyl, substituted 

(C2_4)alkynyl, aryl, or arylalkyl. In some embodiments, R5  is, independently for each 

occurrence, H or —CH3. In some embodiments, R6  is, independently for each occurrence, H, 

(Ci_4)alkyl, substituted (Ci4alkyl, (C24heteroalkyl, substituted (C24heteroalkyl, (C2 _ 

4)alkenyl, substituted (C2_4)alkenyl, (C2 _4)alkynyl, substituted (C2 _4)alkynyl, aryl, arylalkyl, or 

(C2_4)acyl. In some embodiments, R6  is, independently for each occurrence, H, -CH3  or Ac. 

[93] In the compounds of Formulas III and Ma, L is -(CH2).-C(0)- or -(CH2).-, where n 

is 1-10. In some embodiments, n is 1-5. In some embodiments, n is 1-2. In certain 

embodiments, L is -(CH2)-C(0)-, -(CH2)-, or -(CH2)2-. In certain particular embodiments, L 

is -(CH2)-. 

[94] According to a preferred embodiment of the present invention, said somatostatin-

dopamine chimeric compounds according to Formulas I, II and III are characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, or -N(R5)-S(0)2-; 

L is -CH2-C(0)- or -(CH2)27; 

Al  is Tyr, Lys, or absent; 

B is psi(CH2NH); 

A5  is Phe or 4Pal; and 
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A9  is Phe, 4FPhe, or Tyr. 

[95] According to a particularly preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II 

characterized in that: 

and III are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, or -N(R5)-S(0)27; 

L is -CH2-C(0)- or -(CH2)27; 

Al  is Tyr or Lys; 

B is psi(CH2NH); 

A5  is 4Pal; and 

A9  is Phe. 

[96] According to another particularly preferred embodiment of the 

said somatostatin-dopamine chimeric compounds according to Formulas 

characterized in that: 

present 

I, II and 

invention, 

III are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, or -N(R5)-S(0)2-; 

L is -CH2-C(0)- or -(CH2)27; 

Al  is Tyr or absent; 

B is psi(CH2NH); 

A5  is Phe; and 

A9  is 4FPhe. 

[97] According to another particularly preferred embodiment of the 

said somatostatin-dopamine chimeric compounds according to Formulas 

characterized in that: 

present 

I, II and 

invention, 

III are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, or -N(R5)-S(0)2-; 

L is -CH2-C(0)- or -(CH2)27; 

Al  is Lys or absent; 

B is psi(CH2NH); 

A5  is 4Pal; and 

A9  is Tyr. 
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[98] According to another preferred embodiment of the present invention, 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III 

characterized in that: 

said 

are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr, Lys, or absent. 

[99] According to another preferred embodiment of the present invention, 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III 

characterized in that: 

said 

are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or Lys. 

[100] According to another preferred embodiment of the present invention, 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III 

characterized in that: 

said 

are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or absent. 

[101] According to another preferred embodiment of the present invention, 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III 

characterized in that: 

said 

are 

R1 is -CH3; 

Y is -S-, -S(0)-, -S(0)2-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Lys or absent. 

[102] According to another preferred embodiment of the present invention, 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III 

characterized in that: 

said 

are 

R1 is -CH3; 
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Y is -S-, -S(0)-, -S(0)2-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is absent. 

[103] According to a preferred embodiment of the present invention, said somatostatin-

dopamine chimeric compounds according to Formulas I, II and III are characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, or -S(0)2-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr, Lys, or absent. 

[104] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, or -S(0)2-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or Lys. 

[105] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, or -S(0)2-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or absent. 

[106] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, or -S(0)2-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Lys or absent. 
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[107] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-, -S(0)-, or -S(0)2-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is absent. 

[108] According to a preferred embodiment of the present invention, said somatostatin-

dopamine chimeric compounds according to Formulas I, II and III are characterized in that: 

R1 is -CH3; 

Y is -S- or -S(0)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr, Lys, or absent. 

[109] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S- or -S(0)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or Lys. 

[110] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S- or -S(0)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or absent. 

[111] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S- or -S(0)-; 
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L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Lys or absent. 

[112] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S- or -S(0)-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is absent. 

[113] According to a preferred embodiment of the present invention, said somatostatin-

dopamine chimeric compounds according to Formulas I, II and III are characterized in that: 

R1 is -CH3; 

Y is -S-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr, Lys, or absent. 

[114] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or Lys. 

[115] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 

R1 is -CH3; 

Y is -S-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Tyr or absent. 

[116] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and III are 

characterized in that: 
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R1 is -CH3; 

Y is -S-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is Lys or absent. 

[117] According to another preferred embodiment 

somatostatin-dopamine chimeric compounds according 

characterized in that: 

of 

to 

the present invention, 

Formulas I, II and III 

said 

are 

R1 is -CH3; 

Y is -S-; 

L is -(CH2)-C(0)-, or -(CH2)2-; and 

Al  is absent. 

[118] According to another preferred embodiment 

somatostatin-dopamine chimeric compounds according 

characterized in that: 

of 

to 

the present invention, 

Formulas I, II and III 

said 

are 

R1 is -CH3; 

Y is -S-; 

L is -(CH2)2-; and 

Al  is absent. 

[119] According to another preferred embodiment 

somatostatin-dopamine chimeric compounds according 

characterized in that: 

of 

to 

the present invention, said 

Formulas I, II and Ma are 

R1 is -CH3; 

Y is absent; and 

L is -(CH2).-• 

[120] According to another preferred embodiment 

somatostatin-dopamine chimeric compounds according 

characterized in that: 

of 

to 

the present invention, said 

Formulas I, II and Ma are 

R1 is -CH3; 

Y is absent; and 

L is -(CH2)2-, -(CH2)3-, or -(CH2)4-; and 

Al  is Tyr, Lys, or absent. 
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[121] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and Ma are 

characterized in that: 

R1 is -CH3; 

Y is absent; and 

L is -(CH2)2-, -(CH2)3-, or -(CH2)4-; and 

Al  is Tyr or Lys. 

[122] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and Ma are 

characterized in that: 

R1 is -CH3; 

Y is absent; and 

L is -(CH2)2-, -(CH2)3-, or -(CH2)4-; and 

Al  is Tyr or absent. 

[123] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and Ma are 

characterized in that: 

R1 is -CH3; 

Y is absent; and 

L is -(CH2)2-, -(CH2)3-, or -(CH2)4-; and 

Al  is Lys or absent. 

[124] According to another preferred embodiment of the present invention, said 

somatostatin-dopamine chimeric compounds according to Formulas I, II and Ma are 

characterized in that: 

R1 is -CH3; 

Y is absent; and 

L is -(CH2)2-, -(CH2)3-, or -(CH2)4-; and 

Al  is absent. 

[125] The above-mentioned preferred embodiments of the present invention are intended 

to be illustrative of the scope of the present invention, and they are in no way intended to 

limit the scope of the present invention to those which are specifically mentioned 

hereinabove. A skilled artisan would readily recognize that there are numerous other 

25 



WO 2014/070971 
	

PCT/US2013/067661 

different combinations falling 

herein. For instance, according 

the present invention, A5  

Phe, 4FPhe, or Tyr. 

[126] Select compounds 

[127] Table I 

within the scope of Formulas I, II, III, and Ma as defined 

to any one of the above-mentioned preferred embodiments of 

may preferably be either Phe or 4Pal, and A9  may preferably be 

according to the present invention are provided in Table I. 

Compound 
No. 

Chemical Name; Corresponding Structural Representations 

1 (D-6-methy1-8(3-ergoliny1)-propionyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-
DTrp-Lys-Thr-4FPhe) (SEQ ID NO:1); 

H 	 H 
N N 4110 	

) II. „ 	 Mr 
o 	o 	• 	 o 

NH 

	

1 :r 	H C 	OH 
H 	 H 	 H 	 H 
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N 	
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N 	
N 	N 

Hp N 
	

H 	 H 	 H 
0 	...„ 	0 	 0 	--„ 	0 

\ NH 	• 
NH2 	 F HN 	NHZ  

2 (D-6-methy1-8(3-ergoliny1)-butanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-
DTrp-Lys-Thr-4FPhe) (SEQ ID NO:2); 

H 
H 
N 

N 

 ® illik a
...

41N%  
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\ NH 	. 	411D 
NH2 	

F 

	

HN 	2 

3 

0 

HN 	111111 

(D-6-methy1-8(3-ergoliny1)-pentanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe- 
DTrp-Lys-Thr-4FPhe) (SEQ ID NO:3); 

H 
N 

----- 
NH 

H C 	OH 
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N 	
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HN 	NH 2  
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4 Dop1-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 
ID NO:4); 

H 

tio, 	4Ik 
NH 

	

4 	C 	OH 
0 	0 	• 	0 
O 

	

- 	H 	 H 	H 
N 	 N 	N 	 IV N..„.„.„---„, N 	 N S 	

H 	
N 	N 

H 	, 	H 	H 	--,.,_ 	
H 

H3C 	„, 	0 	0 	=,,, 	0 	0 	' 	0 
N 

git 

	

ill 	\ NH 	b A H 	 OH 	 NH2 
HN 	2 Zip 

N  
H 

5 Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 
ID NO:5); 

H 

ilkN 
to '''r 

NH 
H C 	OH 

0 	 0 	 • 	 0 
H 	 H 	 H  

N 	 N 	 N 	 IV N.„...--,,N 	 N S 	 N 	 N 
H3C 	0 	

H 	0 	\H 
	0 	

H 	0 	--. 
 II 	H 	

0 
N 

H 
el 	\ NH 	. ip H 	 OH 	 NH2 	 F 

z Op 	 HN~NH2 

N 
H 

6 Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 
NO:6); 

H 
N 

N 	
N 

/,.,,H   
H 

 

140 
NH 

N 	

44 	

1 :1' 	H C 	OH 

	

O 	o 	• 	o 
H

3
C 
	 H 	 H 	 H 

	

S.,N.,,,,,,,,N 
	N 	 N 	 N 	 N 

N 	 Ni 	 N 

	

H 	 H 	 H 	 H 
0 	-..„, 	o 	o 	-...,..... 	o 

\ NH  
N 

	

HN 	NH2 	
H2 	 F  

27 
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6A Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,4FPhe) (SEQ ID 
NO:7); 

H 

ill
N  
/' ,H

to 	
I,' 

NH 
 H C 	OH 
• 0 H 	 H 	0 	 0 H 	 H  

H,C N 	 ---'s N 	 N 	 N 	 N 

	

H 	
N - 
	H 	

N 	
H 	

N 	
H 	

N 

',NH 	lei  

	

**--.1 	 F NH, 
HN 	2 	 F 

6B Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,5FPhe) (SEQ ID 
NO:8); 

H 	 H N 	

* I  eel 
"H 	 NH 

to 	

0H C OH 
• 

H 	 H 	0 	 0 H 	 H 	 0  
N 	

N 	
N 	

N 	
N 	

N 
H3C

.N 	--,--------H 
	

N 	
H 	 H 	 H 0 	0 

'..-1 	el 	

F 
\ NH 	le 

HN 	
2 	

NH2 	F 

6C Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3FPhe) (SEQ ID 
NO:9); 

H 

"--401 	 44 

	

411 
N 	

H C 	OH 

N 

0
NH 

0 	 0 	 • 	 0 
H 	 H 	 H 	 H 

_A 	 N 	 N 	 N 	
N H,C 	 ..'-.. N 	 N 	 N 	 N 

	

H 	 H 	 H 	 H O 	---,, 	0 	 0 	---..„ 	0 

''.-1 
\ NH 	® Ilk 

HN 	
2 	

NH2 	F 

6D Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2FPhe) (SEQ ID 
NO:10); 

H 	 H 
N 

411111 411 	 to, 
NH 

H C 	OH 
• 

H 	 H 	0 	 0 H 	 H 
H,C

,N 	S.,,,..-----..H 
	 H 

N 	N 
N 	

N 	
N  
H 	

N0 

N 	
N 

H 
O 	--..„, 	0 	 0 	---, 	0 

------1 
\ NH 	ei 	 F fil 

	

HN 	NH2 	
NH2 
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6E Dop 1 -psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2,3 ,4,5 ,6FPhe) 
(SEQ ID NO:11); 

H 	 H 

0

N 

NH H 	
Cr 	H C 	OH 

,ell 	 41
A 

 

	

0 	 0 	 • 
H 	 H 	 H 

N 	 N 	 N 
H 	• 

N '-'-N H3C-- N 
	

N 	 N  
H 	 H 	 H 	 H 	 F 

0 	--..,,, 	0 	 0 	--..., 	0 

'-' 	

40 F 
\ 	

1 	
F  NH 	ell  

F NH2 	F 

	

HN 	2  

7 Dop 1 -psi(CH2NH)-cyclo(DLys-Arg-Phe-4P al-DTrp-Lys-Thr-Tyr) (SEQ ID 
NO:12); 

H 
N 

N 	
N 

/ . 0 .. H 
H 	

H 	

NH 
N 	 0H O 	OH 

44 

	

0 	 0 	 • 	 0 
H30 	 H  ll 

 S....,,,,......., 	N 	 N 	 N 	 N 
N 	

H 	
N 	 N 	 N 

H 	 H 	 H 	 H 
0 	--,, 	0 	 0 	---.., 	0 

	

'''.1 	
411 **---. NH 	 / 	

OH 
NH2  

	

HN 	NHZ  

8 Dop 1-Lys 
(SEQ ID 

HN 	
e

l 
 

1110 

(Dop 1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4P 
NO:13); 

40  N 

H op 
N. CH3 r 

S 

HN
L 
	0 

CH3 	,,, 
	

HNyNH, 
HI  N 	 NH -'''''''N 

I 
H 	H 	0 
N 	

0  H 	 H HN 	
0 

N 	N 	N 
H 	 H 0 	

®0 

	....___ 

J 
IIP H 

al-DTrp-Lys-Thr-Tyr) 

NH 

el OH 
H 
, 	0 

0 

H 0 . ."--, 

\ 

29 
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9 
(SEQ ID NO:14); 

HN 0  40 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) 

H 
10 N 

H 0 

H 
N, o 	CH3 

/ S 

	

HN 	0 
H 

 CH3 	
N 

N 

	2 	
NH2  H 	I 

N 	 / 	 ) 

	

0 	 , N 	
40 , 	N 	

I 

 H 	 H 	 H 	0 	H 
HN 	

0 	
N 	

0 	
N, 	

0 	
0 

N 	 N 	 N 
H 	 H 	 H 

• 3 ip
0 	 0 

N 	

il 

H 

10 Dop1(S02)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 
(SEQ ID NO:15); 

H 
N 

N 	 H 
N 

. H 	 410 
H 	 NH 

N 	

lito 	

I s 	H C 	OH 
0 	 0 	 • 	 0 Fi3C 	 H 	 H 	 H 

S.,,,,,..„,_ 	N 	 N 	 N 	 N 
H 	

N 
H 	

N 	
H 071 	

N 
\ 
0 	0 	--- 	0 	 0 	-.„,,, 	0 

\ NH 	Olt 
NH, 	 F HN 2 

11 Dopl[(R)S0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) 
(SEQ ID NO:16); 

H 
N 

Niel 	 N 	
11k H 	

H 

toH 	 ,p NH H C 	OH 
N 	 Z 	 0 	 • 	 0 
, 	 0  

H2C 	 N 	 N 
N 	 N 	 N 

(:)
// 	

H 	
N 	

H 	
N 

H 	 H 	 H 	

H 

0 	 0 	 0  

40 
NH 
	 OH 

NH2  
HN 	NH Z  
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12 Dopl[(S)S0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) 
(SEQ ID NO:17); 

H 
N 

N NOo 	 * H 	

H 

H 

	

* izr 
NH 

 H C 	OH 
N 	 7 	0 	 0 	 • 	 0 

H30 	 H 	 H 	 H 	
R1 

N 	 N 	 N 

(:)
// 	

O 
H 	 H 	 H 	 0 

	

0 	

N 	

0 	
H 
N 

40 
NH 
	

N 	 J 	 OH 
NH2  

HN 	NHZ 
 

12A Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 
ID NO:18); 

H 
N 

NO
H  
N 

H 	
) 

H 

	to 	

tz:zr NH H C 	OH 
N 	

0 7 	 0 	 • 	 0 
H H2C 	 H 	 H 	
N 	 RI' 

	

N 	 N 	 N,S„..---.., 
,/ 	 N 	 N N 	 H 

0 	H 	 H 	 0 

411 
0 	., 	0 	

H 	0  

NH 
	

OH 
NH2  

HN 	NHZ 
 

13 Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 
(SEQ ID NO:19); 

H 

44 	. 

`zr
NH 
	C 	OH 

/ 	0 	 0 	 • 	 0 
0 	H 	 H 	 H 	 H 	

N N.,,,,,,\N 
	N 	

N 
	N 	N  

S 
I-13C 	, 	

H 	 H 	 H 
1 	0 	 0 	=-., 	H 	0 	 0 	--...„ 	0 

N 

el 	
\ 

NH  
" 	H 	 OH NH2 	 F /10 N 	

HN 	2  

H 

31 
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14 Dopl(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 
ID NO:20); 

H 
N 

NO N 	1Ik ,H 	

H 

H 	 NH 
N 	

. 	

0 H C 	OH 

	

0 	 0 	 • 	 0 H3C 	 H 	 H 	 H 
N 	 N 	 N 	 RI.  

H 	
N 	 N 

(:)
//  

H 	
N 	

H 	 H 

	

O--„, 	0 	 0 	-,,, 	0 

\ 
NH 	 gilt 

NH2 	 F 

	

HN 	2 

15 Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) 
(SEQ ID NO:21); 

H 

1110 N 

I:r 
NH 
	C 	OH 

0 	 0 	 • 	 0 
H 	 H 	 H 	 H 	 - 

	

0, 	N„._„------„ 	N 	 N 	 N 
'S 	 N 	 N 	 N 	 N 

	

N 

p 	si 	0  H 	 0 	--„ 	
H 	

0 	
H 	

0 	-`,- 	
H 	

0 

N 

ill 	 / 	 40 \ 
NH io  H 

HN 	2 	
NH2 

N 	

OH 

, it  
H 

16 
Thr-Tyr) (SEQ 

HN 	Ii

o 

40 

Dopl(S0)-Lys[Dopl(S0)]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-
ID NO:22); 

H 

® 1\I 

H 

H 
f 	"I- cH 3  

0=s 
/ 

	

HN 	0 
HIS 	NH 

CH3 	
y 	

) 

H 2  
I H 	

2 

N 	
0 	

NH 
N 
I 	

0  OH 

N 
H 	' 	H 	 H 	

0 N 

	
H 	

N 	0 N 
	

N 	 N 	
0 

II 
	

HN 	
N 	

H 
	

N 	

\ 

0 	 H 	
0 	H 0 	H 	0 	H 

,_ io 	. 
N 	 • 
H 
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17 
Thr-Phe) (SEQ 

HN  

e  

ISI 

Dopl(S0)-Lys[Dopl(S0)]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-
ID NO:23); 

all  N 

H 11101 

H N, 
r 	CH3 
S=0 

HN 	0 

CH3 	
HN 	2 	

NI-1 
H 	I

2 
N 	

c) 
 	 N 	

N 
I 	

) 	

101  
H 	

N 	
H 	

0 	
H 	

0 
H 	HN 
	

0 
H 	

N 	
H 	 H 0 	 0 

	

0 	
N 

IW 	

--- 	• 	__
3  

N 

19 Dopl(S02)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 
(SEQ ID NO:24); 

H 
N 

4), 	
--- 

NH 
H C 	OH 

	

0 	 0 	 0 	 0 

N 

	

. 
	

N.„....„-^.., 
	

N 	
H 

N 	 N 	 N 	 N 	
N. 

II 	

N 

H3C, 	J 	o 	
H 	

0 	-,, 	
H 	

0 	
H 	

0 	---„, 	
H 	

0 

N 
„ 

41111 	 . 	 . H 	
\ 

NH 
OH 

N 	

NH2 	 F 
/10 	 HN 2  

H 

20 Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 
ID NO:25); 

H 
N 

H \i" 	

O 

N 	

ll 

H 	 to 

	

,:zr 
NH 

 H C 	OH 
N 	 .Z 	o 	o 	• 	o 

H3 	

S

0 	 H 	 H 	 H 	
N 

N 	
N 	 N 

N 	 N 	
N / 

0 	 0 	
H 	

0 //\\ 	[1 	 H 	`---, 

4111  
NH 
	

OH 
NH 2  

HN 	NH 2  
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21 Dopl(S02)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) 
(SEQ ID NO:26); 

H 

1410 
N 

110„, 
NH 

•;z4/ 	C 	OH 

	

0 	 0 	 • 	 0 

	

0.. p 	H 	 H 	 H 	 H 

	

I 	 N.„...„----... 	N 	 N 	 N 
N 	

N 

	

H 	 H 	
0 H 

	
H 	

N 
H,C, 	„,7 	0  , 	 0 	-,,, 	0 	 0 

N 

41 	 , 	41D 
„:

1

,

1H 
NH, 

ip H 

	

HN 	NH, 

N 	

OH 

, op 
H 

22 3-[N-(D-6-methy1-8(3-ergolinylmethyl)]-aminopropionyl-psi(CH2NAc)-
cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:27); 

H 	 H N 	 N 

...0 	) 
NH 

H C 	OH 

	

0 	 0 	 • 	 0 
H 	H 	 H 	 H 	 H 

H3C'N 	N,,,,...„....„...__N 	Yf 
 N 	

N 
	N 	

N 	tt 
	N 	

N 
	N 

H 	 H 	 H 
..--L 	0 	-,,,, 	0 	 0 	---,,, 	0 

H3C 

\ NH 

0 	

40 . 

NH2 	 F 

	

HN 	NH Z 

23 
NO:28); 

HN 

	el 

® 

Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

HN~NHZ 
NH2 

N 	 )CH, 	 / 	 '<:;;''N H 	I 
N 

	

H 	
0 N 

	
N 
H 	

0 N 

	
H 	

0 	
H 	

0 	lei 

H 	
',,,'S \--------N 

	

H 	 H 
N 	

0 	''' 	
H 	

0 

0 N 0 	40 	
/ ,_ 	. 	3 

H 

34 



WO 2014/070971 
	

PCT/US2013/067661 

24 Dopl-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:29); 
H 
N 

NO 

H 	

H 

NH H 	
) 	

44 

N 	 0H C 	OH 
0 	0 	 0 	 • 	 0 

3 C 	
S 	 N 	 N 	 N 

H 	 H 	 H 	

H 	

H N 	

H 	

N 	

H 	

N 	 N 	
N 

O 	0 	 0 	-,,, 	0 

"...
NH 	

/ 

NH2  
HN 	NHZ  

25 Dop 1 -cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:30); 
H 
N 

N OS 

H 	
44 	lik 

NH 
N 	 0H C 	OH 

0 	- 	0 	 0 	 • 	 0 
HsC 	 H 

S 	 N 	 N 	 N 
N 	 N 	 N 	 N 
H 	

H 	

H 	 H 	 H 	
0 N 0 	...,,,.. 	0 	 0 	\, 

	

'') 	
lel \ NH 	 / 	

OH 
NH2  

	

HN 	NHZ  

26 Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 
NO:31); 

H 
N 

N 	
N 

OS 	 H 

N 	 .1 7
NH 
	C 	OH 

• O 

	

H3CH 	 H 

N 	 N 	

H 	

N 

	

S.,,,,,----,..N 
	N 	 N 	 N 	 N 

	

H 	 H 	 H 	o 	
H 	

O 
O 	 o 	 --.., 

'....1 
\ 

NH 	1. 	 11111 

NH2  
HN 	NHZ  
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27 3-[N-acetyl-N-(D-6-methy1-8(3-ergolinylmethyl)]-aminopropionyl-Tyr-
psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 
NO:32); 

H 	 H 
N 	 N 

„, 	ik H C 	
0 	

a.....
.1% 	

NH 

„ 	
W 

lir 	
0, 	C OH 

	

0 	 0 	 • 	 0 

	

H H 	- 	H 	 H 	 H  

N 	
N 	 N 	 N 

H 2C 
, N 	N\,"- 	/N 

N 
H 	

N 
H 	

N 
H 	= 	H 

0 	 0 	,-„, 	0 	 0 	'-,, 	0 

W 

	

OH 	N H 	 4. 	 . 
F N H , 

	

N 	N 	2  

28 3-[N-acetyl-N-(D-6-methy1-813-ergolinylmethyl)]-aminopropionyl-
psi(CH2NAc)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 
NO:33);  

H 

	

\1
1 	 H 

	

H 	
N 

am% 

H 	

II... 

ir
NH 

 HC 	OH 
N 
	

0 	 0 	 • 	 0 
H3C--. 	 H 	 H 	 H 

N 	 N 
H3C 	N

,...----\,...,..---\ 	 N 	 N N 	 N 	
N 

H H 	
0 	

H 	0 	-,, 	0 

	

0 	0 	C 3  

\ NH 	40 	 F 
NH2 

 

HN 	NHZ  

28A 3-[N-acetyl-N-(D-6-methy1-813-ergolinylmethyl)]-aminopropionyl-psi(CH2NH)-
Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 
NO:34);  

H 	 H 
N 	 N 

NVI 	 a
...

Ai., 	4/01  

'.,,°H 	 W 

H 	 H 	= 	H 	

'.Z., NH 
 

3 	 l 

	

0 	 0 	
H 	0 H 

• 0 
H 	 H 

H 30
, N 	N.,..„----..„.„„N 	

N 	
N 

N 	
N 	

N 	
N 	

N 	
N 

H 	II 	= 	H 	= 	HII 	E 	H 

WI  OH 	N H 

	

• 	
• 

N H 2 	 F 

	

HN 	N H2  
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29 bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 
NO:35); 

H 
N 

®/
..H  

N
,CH3  

H 
HN 2 NH2 

so H 
----.S H 

N ---) N 
I "--. 	 10 

HN 	ei  
N 

0 H 
N 

N 

0 

N 
H 	0 	H 	0 

,,, 	0 
H 	I H HH H 

CH3  0 0 	 0 ---- 0 
•• 	3 

'''.1 
N 

....' 

li H 

29A 3-[N-acetyl-(D-6-methy1-813-ergolinylmethylkaminopropionyl-psi(CH2NH)- 
cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:36); 

H H N 

0 
----

el  
01  H 

,,,,,JN di-44%,„ 
H 

Q
N 

H3C 0 0 
H C 	OH 

H H H 
0 
	S 0 H 	 - 

N H 3C, 
N 

'---- --N 	tt  N 
N N 	

N 	N N  
H H H 	III 	H O ---„, 

"--. N H 

0 0 	--,, 	0 

---1 
41° 

...-::-„, H N 	NH 2  
N H 2 	

F 

30 Dopl-Tyr-psi(CH2NH)-cyclo(DOrn-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ 
ID NO:37); 

H 
0 vN 

41‘11..... NH 
H C 	OH 6 3 	0 

H 
NON 

H H N 
S 

H3C 	j 

N,,...„----, 
N 
H o 	 0 

H 
`-,, 

N 

0 

N 
N 	 N 
H 	 H 

0 	-,-, 	0 
N 

1011 ei `---.NH el H OH NH2  

Z HN 2 110 

N
H  

37 



WO 2014/070971 
	

PCT/US2013/067661 

31 Dop1-Tyr-psi(CH2NH)-cyclo(Lys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 
NO:38); 

H 

411kN  
to czw

NH 
 HC 	OH 

0 	 0 	 • 	 0 
HN 

S 	

H 	 H 	 H 

	

N.,,....„,\,N 
	N

N 	
N 	N 	

N 

	

H 	 H 	 H 	 H 
H3C, 	„ 	 0 	\, 	0 	 0 	\, 	0 

0 

 0 N 
, 	. 	 ID NH H 	 OH 	 NH2 

H

i• 	
HN 	2 

N 

40  
H 

32 Dop1-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ 
NO:39); 

H 

10110 N 
41, 	

C;:y 
NH 
	C 	OH 

7 	0 	 0 	 • 	 0 
H 	 H 	 H 	 H 
N.,____,..-----„ 	N 	 N 	

. 
N 	

N 
S 

	ll 	

H 	
N 

H 	 H 	

N 

 
H3C, 	 0 	 0 	 0 	 0 	\ 	0 

N 

I. 	\ NH 	4117 	 It H

i•  H 
HN 	2 	

NH2 

N 	

OH 

Z 0  
H 

ID 

33 Dop1-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Tyr) (SEQ 
NO:40); 

H 

ilkN  
NH 

	

s

o

, 	

C 	OH .V 	0 	 0 	 • 	 0 
H 	 H 	 H 	 H 
N „..„.------, N 	

N 	 N 	
N 	N 	

N 
N 	

N 

H 	- 	H 	 H 	- 	H 
H 3c, 	„.1 	0 	0 	=.., 	0 	0 	7, 	0 

N 

40 	N H 	411111 	 41111 

	

el H 	 OH 

	

0 	H N 	2 	
N H 2  

N 	

0 H 

H 

ID 

38 
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34 Dop1-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:41); 
H 	 H N 	 N 

4 Ilit \. O 	 - - • ej 	tro 
N H 

,--"' 	 4 H C 	OH 
0 	 • 	 0 0 	: 	H 	0 	H 	 H H 

N 	S 	 N 	 N 	 N 	 R j 
H3C 	 III  N 	 N 	 N 	 N 

H III 
O 	

H 	0 	H 	

0' . ' . 	

0 

\ N H 	. 	 1H 

	

#1/ 
N H , 	 F 

H N 2 

35 bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 
NO:42); 

H 
N 

N 
N. 	 H 

H 	 0 NH 
N 	 4, 	H C 	OH 

	

0 	 0 	 • 	 0 
H3C 	 H 	 H 	 H 	 - 

S . , , . . . „„ - ^ .., . 	N 	 N 	 N 
N 	 N 	 N 
H 	 H 	 H 

0 	- . . . , . 	0 	 0 	 0 

S 	,, N H 	 OH 
NH2 

H 	 HN 	NHZ 

.10/ N CH3 

/ 
H 

37 Dopl-DTyr-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:43); 

H 

	

41), 	01 
NH OH 

O 	-V 	0 	0 	0 	0 
H 	 H 	 H 	 H 
N 	

H 	
N 	

H 	
N 	

H 	
N 	 N 

S 	 N 	 N 	 N 
H 

H3C 	, 	
o 
	o 	0 	0 	--.., 	0 

N 	

...) 	
le `,. NH 	Ilk 41111 1110 	H 	 OH 	 NH2 

HN~NHZ / el 

 

N 
H 
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38 Dop1-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-3Pal-DTrp-Lys-Thr-Phe) (SEQ 
ID NO:44); 

H 
N 

Ill 
NH 

	

,-----
O 	

• 	

H C 	OH 

	

0 	 0 	 • 	 0 
H 	 H 	 H 	 H 

N 	 N 	 N 	 N N.,_„...",, 	 N S 	 N 	 N 
H 	 H 	 H 	 H 

H3C 	 0 	---,, 	0 	 0 	--....„ 	0 

N 

4111 	

.--- 
, 	 ',.. 

N H 	
N. 	

s'l 	
it 

Op 	H 	 OH 	 NH, 

/ eiN 	

HN 	2 

H 

39 bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 
ID NO:45); 

H 
N 

N 
Niel  

H 	J lik 
H 	 NH 

N 	

lio 	

0H C 	OH ,----- 
H,C 	 0 	 0 	 • 	 0 

S.,,,,,,--.., 	N 
H 	

H 	

H 	

H^

N NH 
	

H 	

N 
N 	 N 	 N 

0 	N„ 	0 	 0 	--..., 	0 

S 
NH 	el 

H 	
HN 	

NH2 	 F 

44 HN H
3 	

2 

HN 

40 bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 
NO:46); 

H 
N 	

II 

4111  
N 	

1 H 	

H 

H 	

lio 	

Czw 
NH 
	C 	OH 

N 	 • 	0 0 
ltd 	 H H 

N 	 N 	 N 	 N 
N 	
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N 

 

H 	 H 	 H 
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ill S 	 \ 

NH 	 411 
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H 
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41 Dopl-DTyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ 
ID NO:47); 

H 
N 

amii
.••.„ 	11Ik 

ITIP 	.zr NH H C 	OH 
0 	 0 	 • 	 0 

N 	 N 	 N 	 N 	 N.  
S 	

H  
N 	

H 	
N 	

H 	
N 	 N 

H 	 H 	 H 	 H 
H3 	J 	o 	o 	o 	o 	-... 	o 

N 

411 	 40 	 410 
0 	

N H H 	 OH 
HN 	N HZ  

N 	

NH2 

H 

42 [N-(D-6-methy1-8(3-ergolinylmethyl)-N-(methylsulfonyl)]-aminopropionyl-Tyr-
psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 
NO:48); 

H 
N 

H 3  C 	
a.1%., 	1111k 
lir 	

N H 
\ 	 4s 	H C 	OH 

__,----"" S 
/ 0 	 0 	 • 	 0 

H 	r 	H    
0 ------- \ 	 N..„-----„

N 
	N 	

N 
	N 	

N 
	N 	

N 
	N 

H 	- 	H 	 H 	- 	H 
0 	',..,,, 	0 	 0 	=-., 	0 

0 	111 	 \ N H 	 40 	 . 
0 H ...„, C H 3 	 N H 2 	 F 

N 	 HN 	NHz  

H 
0 

lel \ 

H 

43 Dop1-Tyr-psi(CH2NH)-cyclo(Orn-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 
NO:49); 

H 
N 

44 	..-- 
INIr 	

NH ---- 	I-13C 	OH 
• 0 	 0 	 0 

N.„,,,,---...., 	N 	 N H 	 H 	 H 	 H 	

H 	
N 

N S 	 N 	 N 	 N 
H 	 H 	 H 

H 3C, 	„ 	0 	 0 	 0 	 0 	--.., 	0 
N „ el 	, NH 	410 	410 

H 	 N H2  

N 	

OH 

/10 	
HN 	NH2  

H 

41 



WO 2014/070971 
	

PCT/US2013/067661 

44 Dopl-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:50); 
H 
N 

N  OS 	 H 

	

N 	
110 

H 	
to 

	

I:)- NH H C 	OH N 	 • 	0 
Hp' 	

S 	
N 	

H 	
N 	

H 	
N 	

H 
N 	 N 	 N 	N 

H 	 H 	 H 	 H 	
N 

O 	 0 	 0 	 0 

\ NH 	Ili 	4110 
NH2  

HN 	NHZ  

46 Dopl-DTyr-psi(CH2NH)-cyclo(DLys-Arg-4Pal-Tyr-DTrp-Lys-Thr-Phe) (SEQ 
ID NO:51); 

H 
N 

N 
H 	

H 	

ellk 
H 	

to 	

IczrN 
H 
 HC 	OH 

N .Z 	0 	 0 	 • 	 0 

	

H 	 IV H3  C 	 H 	 H 	 N N 	 N 	 N N N 
0 	H 	 H 	 H 

0 	 0 	 0 	
H 	0  

1111  
N H 	 N 	 OH 

N H 2  
HN 	NHZ  

47 Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-
4FPhe) (SEQ ID NO:52); 

0 NI
/ 

 

H 0 

H 

1 	N CH3 I
S  

HN 	0 
N 	2  CH 	 NH2  H 	I 

HN 	
olio  N 	 N 	 ) 	0 F 

N 	
0 	• 0 	0 H so 	H 	 H 	H 	H HN 	

0 	
N 	 0 N 	N 	N 

H 	 H 0 	0  0 	.--- 	0 SIN, 	H 

N H 
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48 (D-6-methy1-813-ergolinylmethyl)-sulfonylpropyl-cyclo(DLys-Arg-Phe-Phe- 
DTrp-Lys-Thr-4FPhe) (SEQ ID NO:53); 

H 
N 

O ,, 	 a„„„.A..... 	110 
lip 	

NH 

	

uzzzir 	 OH H 	 H 
• 

N 
H3C 	i0 	H 	

- 
 

--..,/---....-N 
0 

el  
. 

\ 
NH 

NH2  

HN 	NHZ  

[128] In another embodiment of the present invention, the somatostatin-dopamine 

chimeric analog comprises any of the compounds listed in Table I. 

[129] In a preferred embodiment of the present invention, the somatostatin-dopamine 

chimeric analog comprises a compound selected from the following list: 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:4);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:5);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:6); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:12); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 

ID NO:14); 

Dop 1-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:28); 

Dop 1-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:29); 

Dopl-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:30); 

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:35); 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:39);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:40); and 
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Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:18). 

[130] 	In another preferred embodiment of the present invention, the somatostatin-

dopamine chimeric analog comprises a compound selected from the following list: 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:6); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:12); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:28); 

Dopl-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:29); 

Dopl-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:30); 

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:35); 

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:45); and 

Dopl-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:50). 

[131] 	In another preferred embodiment of the present invention, the somatostatin-

dopamine chimeric analog comprises a compound selected from the following list: 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:4);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:5);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:39); and 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:40). 

[132] 	In another preferred embodiment of the present invention, the somatostatin-

dopamine chimeric analog comprises a compound selected from the following list: 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 

ID NO:14); and 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 

(SEQ ID NO:52). 
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[133] Additionally, the present invention provides a method of treating a disease or 

condition in a subject, said method comprising administering to said subject a therapeutically 

effective amount of a somatostatin-dopamine chimeric analog described herein, or a 

pharmaceutically acceptable salt thereof, wherein said disease or disorder is selected from the 

list consisting of: a neuroendocrine tumor; a vascular disease; a connective tissue disease; an 

immune disease; a disorder of the gastrointestinal tract, pancreas, kidney, or liver; a 

metabolic disease; a cachexia; cancer or a tumor of the lung, breast, prostate, liver, thyroid, or 

blood; a musculoskeletal disorder; a panic disorder; and opioid overdose; and wherein said 

therapeutically effective amount is the amount effective to treat said disease or disorder in 

said subject. 

[134] In some embodiments, the neuroendocrine tumor is a neuroendocrine tumor of the 

pituitary. In a first preferred embodiment, the neuroendocrine tumor of the pituitary is an 

ACTH-producing tumor. Preferably, the ACTH-producing tumor is Cushing's disease. In a 

second preferred embodiment, the neuroendocrine tumor of the pituitary is a growth hormone 

producing tumor. Preferably, the growth hormone producing tumor is acromegaly. In a third 

preferred embodiment, the neuroendocrine tumor of the pituitary is a prolactin-producing 

tumor. Preferably, the prolactin-producing tumor is a prolactinoma. In a fourth preferred 

embodiment, the neuroendocrine tumor of the pituitary is hyperprolactinemia or 

prolactinemia. In a fifth preferred embodiment, the neuroendocrine tumor of the pituitary is 

thyroid stimulating hormone (TSH) secreting tumor. In a sixth preferred embodiment, the 

neuroendocrine tumor of the pituitary is "nonfunctioning" pituitary adenoma. In a seventh 

preferred embodiment, the neuroendocrine tumor of the pituitary is gonadotropinoma. 

[135] In some embodiments, the neuroendocrine tumor is carcinoid tumor. In a preferred 

embodiment, the carcinoid tumor causes carcinoid syndrome. In some embodiments, the 

neuroendocrine tumor is glucagonoma. In some embodiments, the neuroendocrine tumor is 

small cell lung carcinoma. In some embodiments, the neuroendocrine tumor is thyroid 

medullary carcinoma. In some embodiments, the neuroendocrine tumor is VIPoma. In some 

embodiments, the neuroendocrine tumor is insulinoma. In some embodiments, the 

neuroendocrine tumor is a functioning or non-functioning gastroenteropancreatic 

neuroendocrine tumor (GEP-NET). In some embodiments, the disorder of said vascular 

disease is inappropriate angiogenesis. In some embodiments, the disorder of said vascular 

disease is restenosis. In some embodiments, the disorder of said vascular disease is 

retinopathy. In a preferred embodiment, the retinopathy is diabetic retinopathy or 
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proliferative retinopathy. In another preferred embodiment, the retinopathy is macular 

degeneration, preferably, age-related macular degeneration. 

[136] In some embodiments, the connective tissue disease is scleroderma. In some 

embodiments, the immune disease is rheumatoid arthritis. In some embodiments, the 

immune disease is inflammation. In some embodiments, the immune disease is fibrosis. In 

some embodiments, the immune disease is Graves' opthalmopathy. In some embodiments, 

the immune disease is allograft rejection. In some embodiments, the disorder of the 

gastrointestinal tract comprises gastric acid secretion, peptic ulcers, inflammatory bowel 

disease (IBD), or diarrhea. In a preferred embodiment, the IBD is irritable bowel syndrome 

or Crohn's disease. In another preferred embodiment, the diarrhea is AIDS related or 

chemotherapy related or watery diarrhea syndrome. In yet another preferred embodiment, the 

disorder of the gastrointestinal tract is small bowel syndrome, small bowel obstruction, 

gastroesophageal reflux, duodenogastric reflux, H. pylori proliferation, or gastrointestinal 

bleeding. 

[137] In some embodiments, the metabolic disease comprises hyperlipidemia, insulin 

resistance, Syndrome X, obesity, diabetes, or a diabetes-related disease. In a preferred 

embodiment, the diabetes-related disease comprises diabetic nephropathy, diabetic 

neuropathy, diabetic retinopathy, or gastroparesis. 

[138] In some embodiments, the cachexia is cardiac cachexia, cancer cachexia, or 

geriatric cachexia. 

[139] In some embodiments, the disease or disorder comprises glioma, anorexia, 

hypothyroidism, Graves' disease, hyperaldeosteronism, systemic sclerosis, pancreatitis, 

external and internal pancreatic pseudocysts and ascites, pancreaticocutaneous fistula, 

nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome, gastrointestinal 

hormone secreting tumor, dawn phenomenon, dumping syndrome, hyperparathyroidism, 

Paget's disease, polycystic ovary disease, orthostatic hypotension, postprandial hypotension, 

portal hypertension, angiopathy, or graft vessel bleeding. 

[140] It is contemplated that the somatostatin-dopamine chimeric compounds of the 

present invention will be routinely combined with other active ingredients and/or therapies 

such as anticancer agents, growth hormone antagonists, radiotherapeutic agents, 

chemotherapeutic agents, antibiotics, antibodies, antiviral agents, analgesics (e.g., a 

nonsteroidal anti-inflammatory drug (NSAID), acetaminophen, opioids, COX-2 inhibitors), 
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immunostimulatory agents (e.g., cytokines or a synthetic immunostimulatory organic 

molecules), hormones (natural, synthetic, or semisynthetic), central nervous system (CNS) 

stimulants, antiemetic agents, antihistamines, erythropoietin, agents that activate 

complement, sedatives, muscle relaxants, anesthetic agents, anticonvulsive agents, 

antidepressants, antipsychotic agents, and combinations thereof 

[141] The compounds of the instant invention generally can be provided in the form of 

their pharmaceutically acceptable acid addition salts, such as the salts derived from using 

inorganic and organic acids. Examples of such acids are hydrochloric, nitric, sulfuric, 

phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, D-tartaric, L-tartaric, 

malonic, methane sulfonic and the like. In addition, certain compounds containing an acidic 

function such as a carboxy can be isolated in the form of their inorganic salt in which the 

counter-ion can be selected from sodium, potassium, lithium, calcium, magnesium and the 

like, as well as from organic bases. 

[142] The pharmaceutically acceptable salts can be formed by taking about 1 equivalent 

of a compound of the invention and contacting it with about 1 equivalent or more of the 

appropriate corresponding acid of the salt which is desired. Work-up and isolation of the 

resulting salt is well-known to those of ordinary skill in the art. 

[143] The compounds of this invention can be administered by oral, parenteral (e.g., 

intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant), nasal, 

vaginal, rectal, sublingual or topical routes of administration and can be formulated with 

pharmaceutically acceptable carriers to provide dosage forms appropriate for each route of 

administration. Accordingly, the present invention features pharmaceutical compositions 

comprising, as an active ingredient, at least one compound of the invention in association 

with a pharmaceutically acceptable carrier. 

[144] Solid dosage forms for oral administration include capsules, tablets, pills, powders 

and granules. In such solid dosage forms, the active compound is admixed with at least one 

inert pharmaceutically acceptable carrier such as sucrose, lactose, or starch. Such dosage 

forms can also comprise, as is normal practice, additional substances other than such inert 

diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules, tablets 

and pills, the dosage forms may also comprise buffering agents. Tablets and pills can 

additionally be prepared with enteric coatings. 
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[145] Liquid dosage forms for oral administration include pharmaceutically acceptable 

emulsions, solutions, suspensions, syrups, the elixirs containing inert diluents commonly used 

in the art, such as water. Besides such inert diluents, compositions can also include 

adjuvants, such as wetting agents, emulsifying and suspending agents, and sweetening, 

flavoring and perfuming agents. 

[146] Preparations according to this invention for parenteral administration include 

sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of non-

aqueous solvents or vehicles are propylene glycol, polyethylene glycol, vegetable oils, such 

as olive oil and corn oil, gelatin, and injectable organic esters such as ethyl oleate. Such 

dosage forms may also contain adjuvants such as preserving, wetting, emulsifying, and 

dispersing agents. They may be sterilized by, for example, filtration through a bacteria-

retaining filter, by incorporating sterilizing agents into the compositions, by irradiating the 

compositions, or by heating the compositions. They can also be manufactured in the form of 

sterile solid compositions which can be dissolved in sterile water, or some other sterile 

injectable medium immediately before use. 

[147] Compositions for rectal or vaginal administration are preferably suppositories 

which may contain, in addition to the active substance, excipients such as coca butter or a 

suppository wax. 

[148] Compositions for nasal or sublingual administration are also prepared with 

standard excipients well known in the art. 

[149] In general, an effective dose of an active ingredient in the compositions of this 

invention may be varied; however, it is necessary that the amount of the active ingredient be 

such that a suitable dosage form is obtained. The selected dosage depends upon the desired 

therapeutic effect, on the route of administration, and on the duration of the treatment, all of 

which are within the realm of knowledge of one of ordinary skill in the art. Generally, 

dosage levels of between 0.0001 to 100 mg/kg of body weight daily are administered to 

humans and other animals, e.g., mammals. 

[150] Preferred dosage ranges are from 0.01 to 10.0 mg/kg of body weight. Such 

dosages may be administered, for example, daily as a single dose or divided into multiple 

doses. 
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[151] Synthesis of Somatostatin Agonists 

[152] The methods for synthesizing peptide somatostatin agonists are well documented 

and are within the ability of a person of ordinary skill in the art. For example, peptides may 

be synthesized on Rink amide MBHA resin (4-(2'4'-dimethoxyphenyl-Fmoc-aminomethyl)-

phenoxyacetamido-norleucyl-MBHA resin) using a standard solid phase protocol of Fmoc 

chemistry. The peptide-resin with a free amino functional group at the N-terminus is then 

treated with the corresponding compound containing dopamine moiety. The final product is 

cleaved off from resin with TFA water/TIS mixture. 

[153] The synthesis of somatostatin agonists with a substituted N-terminus can be 

achieved, for example, by following the protocol set forth in PCT publication No. WO 

94/04752. Synthesis of somatostatin agonists with a lactam bridge is described in PCT 

publication No. WO 03/014158. 

[154] Synthesis of Dopamine Agonists 

[155] The methods for synthesizing many dopamine agonists are also well documented 

and are within the ability of a person of ordinary skill in the art. Synthetic schemes for the 

dopamine agonists useful in the somatotstatin-dopamine chimeric compounds disclosed 

herein can be found in PCT publication Nos. WO 2004/091490 and WO 2002/100888. 

Further synthetic procedures are provided in the following reaction schemes and examples. 

EXAMPLES 

[156] Synthesis of Somatostatin-Dopamine Chimers 

[157] Somatostatin-dopamine chimers may be synthesized according to the following 

reaction schemes and examples. Starting material and intermediates for such compounds are 

commercially available or are prepared using standard methods (see, e.g., Pharmazie 39:537 

(1984) and U.S. Patent No. 5,097,031). The following examples are provided to illustrate the 

invention. They are not meant to limit the invention in any way. 

[158] Preparation of D-6-methyl-813-mesyloxymethyl-ergoline 

[159] To a solution of dihydrolysergol (240 mg) in 10 mL of pyridine was added 250 [EL 

of methanesulfonyl chloride. After stirring at room temperature for 2 hours, the reaction 

mixture was poured into 100 mL of water and extracted with chloroform (2 x 20 mL). The 

organic layer was washed with water, dried over Mg504, and concentrated in vacuo to give 
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140 mg of a pale brown solid. Further extraction from the aqueous layer after basification 

with NaHCO3  gave another 100 mg of product. ESI-MS analysis gave the molecular weight 

of 334.5. 

[160] Preparation of D-6-methyl-8P-ergolinylmethylthioacetyl acid 

5 [161] To a solution of the above D-6-methyl-813-mesyloxymethyl-ergoline (140 ng) in 3 

mL of dimethylformide was added powdered K2CO3  (150 mg) followed by 150 [IL of ethyl- 

2-mercaptoacetate and the mixture was heated at 40°C for 2 hours under nitrogen 

atmosphere. Solvent was removed in vacuo to dryness, and the residue was partitioned 

between chloroform and water. The organic layer was then dried (MgSO4), and after 

10 evaporation of the solvent, the residue was subjected to preparative silica gel thin layer 

chromatography using chloroform/methanol (9:1) as developing solvents. The appropriate 

portion was isolated, extracted with chloroform-methanol and solvents were removed in 

vacuo to dryness to afford 100 mg of a pale brown solid. ESI-MS analysis gave the 

molecular weight of 359.2. This ester was hydrolyzed with 1N LiOH and monitored by 

15 HPLC. After hydrolysis was completed, it was acidified by dilute HC1 to pH 3 to generated 

D-6-methyl-813-ergolinylmethylthioacetyl acid. ESI-MS analysis gave the molecular weight 

of 331.5 which is in agreement of theoretical amount of 330.5. 

[162] Preparation of D-6-methyl-813-ergolinylmethylthioethanal 

[163] The following additional dopamine moieties were prepared in accordance with the 

20 synthetic scheme shown below: 

OH 
0-Ms 	 s—/---OH 

/ 
N 

H 	 N Mercaptoethanol 	N Ws 	 ,... 
H‘` 	 " 	Hk' 	H Ili 

40 \ N 	 0 H 	 N 	 N H 	 H 
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[164] 	Step 1: Preparation of D-6-methyl-813-mesyloxymethyl-ergoline (ii) 

[165] To an ice-cooled suspension of D-6-methyl-813-hydroxymethyl-ergoline (2.8 g) in 

50 mL of pyridine was added dropwise 2.5 mL of methanesulfonylchloride (2.5 eq.) and the 

mixture was allowed to warm to room temperature and stirred overnight. The mixture was 

poured into an ice-NaHCO3  mixture and the alkaline aqueous mixture was extracted with 

chloroform several times (3 x 50 mL). Volatile substances were evaporated in vacuo to 

dryness and trace of pyridine was further removed by co-evaporation with toluene. ESI-MS 

analysis gave the molecular weight of 335.4. 

[166] Step 2: Preparation of (D-6-methyl-813-ergolinylmethypthioethanol (iii) 

[167] To a mixture of D-6-methyl-813-mesyloxymethyl-ergoline (5 g), powdered K2CO3  

(7.7 g) in 60 mL of DMF was added 3.5 mL of 2-mercaptoethanol and the mixture was 

heated at 50°C to 60°C (bath) overnight under nitrogen atmosphere. The mixture was diluted 

with chloroform (100 mL), filtered and the filter cake was washed with chloroform-methanol. 

The filtrate was evaporated in vacuo to dryness and it was partitioned between 

chloroform/methanol and water. The organic layer was then dried over Mg504, and after 

evaporation of the solvents, the residue was triturated with methanol. Pale yellow solid was 

collected by filtration (1.9 g). The mother liquor was evaporated in vacuo to dryness. The 

residue was chromatographed on silica gel (30 g) using chloroform/methanol (19:1) as 

eluents. Appropriate fractions were pooled and the solvents were removed in vacuo to 

dryness to afford 1.0 g of a pale brown solid. ESI-MS analysis gave the molecular weight of 

317.3. 

[168] Step 3: Preparation of D-6-methyl-813-ergolinylmethylthioethanal (iv) 

[169] To an ice cooled mixture of D-6-methyl-813-ergolinylmethylthioethanol (480 mg) 

in DMSO/triethylamine (2:1, 4.5 mL) diluted with 5 mL of THE was added a solution of 

sulfur trioxide-triethylamine complex (770 mg, 2.8 eq.) in 5 mL of DMSO with stirring. The 

reaction mixture was stirred at 0-5°C for 30 minutes and 1 hour at room temperature. 30 mL 

of 10% aqueous acetic acid was added and the mixture was stirred for 1 hour. 5N-NaOH was 

slowly added to adjust pH to 8-9. A pale pink solid was collected by filtration, washed with 

water, and then dried. ESI-MS analysis gave the molecular weights of 315.5, 629.4, 943.1, 

and 472.6. 

[170] Synthetic Procedure for Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp- 

Lys-Thr-Phe) (Compound 4; SEQ ID NO:4) 
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[171] The peptide moiety of Compound 4 was automatically synthesized on an Applied 

Biosystems (Foster City, California, USA) model 433A peptide synthesizer based on Fmoc 

chemistry. Pre-loaded Fmoc-Phe-2C1Trt resin with substitution of 0.58 mmol/g was used and 

synthesis was carried out on a 0.2 mmol scale. The Fmoc amino acid cartridges were 

obtained from AnaSpec (San Jose, California, USA). The Fmoc amino acids with the side 

chain protections were as follows: Fmoc-Thr(tBu)-0H, Fmoc-Lys(Boc)-OH, Fmoc- 

DTrp(Boc)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-DLys(Mtt)-OH, and Fmoc-4Pal (Chem-Impex 

Inc.; Wood Dale, Illinois, USA). The synthesis was carried out on a 0.25 mmol scale. The 

ABI 433A peptide synthesizer was programmed to perform the following reaction cycle: 

washing with NMP; removing Fmoc protecting group with 20% piperidine in NMP for 10 

minutes; washing with NMP ; and coupling with pre-activated amino acid for lhour. The 

resin was double coupled successively according to the sequence until peptide chain 

assembly was finished. During washing and removing of Fmoc cycles, the Fmoc amino acid 

(4 eq., 1 mmol) was first pre-activated with 2 mL of a solution of 0.45M HBTU/HOBt in 

DMF. This activated amino acid ester, 1 mL of 2M DIEA and 2.5 mL of NMP were added to 

the resin. Before aminoalkylation, the resin was treated with 25% piperidine in DMF for 40 

minutes and washed with DMF, Me0H and DCM. 

[172] 5 mmol of Fmoc-Tyr(tBu)-OH in DCM was reacted with 5.1 mmol of N,O-

dimethylhydroxylamine hydrochloride, PyBOP and DIEA to convert to a Weinreb amide. 

Then 1 mmol of it was dissolved in 10 mL of anhydrous THE and cooled down in a salt-ice 

bath (-5°C) for 15 minutes, to which 1 mmol of LAH (1 mL) was slowly dropped in 20 

minutes. The reaction was kept cold in an ice bath (0°C) and stirred for additional 1 hour. 

The reaction was quenched by addition of 10 mL of 10% KHSO4  and diluted with 50 mL of 

DCM. The aqueous solution was further extracted with DCM (50 mL, 30 mL, and 20 mL). 

All organic layers were washed with 10% KHSO4  (20 mL x 3) and brine (20 mL x 3). After 

drying over Na2SO4, it was evaporated to dryness. HPLC showed a broad peak. This crude 

aldehyde (Fmoc-Tyr(tBu)-CHO) was dissolved in 2.5 mL of DMF and mixed with the N-

terminal free resin in a solution of 10 mL of DMF and 125 [IL of AcOH, to which 2.1 mmol 

(136.8 mg) of NaBH3CN was added in 5 portions in half hour increments. The reaction was 

shaken overnight. An aliquot of resin was cleaved, and the reaction was confirmed to be 

complete. 

[173] After washing, the resin was treated with Me0H for 2 hours, and then mixed with 

25% piperidine/DMF overnight and the resin was washed successively with DMF, Me0H 
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and DCM, and then coupled with D-6-methyl-813-ergolinylmethylthioacetyl acid (3 eq.), 

PyAOP (5 eq.) and DIEA (10 eq.) overnight. The cleavage of an aliquot showed the coupling 

was complete. 

[174] 	After washing with DCM, the resin was treated with 32 mL of a solution (for 0.159 

mmol scale resin) containing TFA/DCM (1:99) for 30 minutes, then filtered into 0.583 mL of 

TEA and evaporated to dryness. This process was repeated three more times. The crude 

linear product was dissolved in 77.5 mL of DCM, to which 2 eq. of PyAOP, 2.5 eq. of HOBt 

and 16 eq. of DIEA were added. The lactam formation was monitored by HPLC. 

[175] The cyclized protected crude product was treated with a solution of 

TFA/TIS/H20/DTT (20 mL, 1.26 mL, 1.34 mL, 1.25 g) for 6 hours and filtered in 150 mL of 

cold ether. After centrifugation, the precipitate was ready for purification. 

[176] The crude product was dissolved in 50% AcOH in water, diluted with 10 folds of 

0.1% TFA in water. Acetonitrile was added dropwise to make a clear solution. Purification 

was carried out on a reverse-phase preparative Waters® HPLC/MS using a Luna C18 column 

from Phenomenex (100 x 21.2 mm, 100 A, 5 nm). The peptide was eluted from the column 

with a gradient from 30-60% B in 35 minutes, where A was 0.1% TFA in water and B was 

0.1% TFA in acetonitrile. The fractions were checked on an ACQUITY UPLCTM (Waters 

Corporation; Milford, Massachusetts, USA) and fractions containing pure product were 

combined and lyophilized to dryness. 

[177] Synthetic Procedure for Do 1-T I.INFLe.mm-_phe_phe_DT 	_ 

Lys-Thr-4FPhe) (Compound 5; SEQ ID NO:5) 

[178] Compound 5 was synthesized substantially according to the synthetic procedure 

for Compound 4, except that Fmoc-4FPhe-2C1Trt resin was used and Phe was replaced with 

4Pal in the peptide sequence. 

[179] Synthetic Procedure for Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys- 

Thr-4FPhe) (Compound 6; SEQ ID NO:6) 

[180] Compound 6 was synthesized substantially according to the synthetic procedure 

for Compound 5, except that Dopl-CHO was used instead of Fmoc-Tyr(tBu)-CHO. 

[181] Synthetic Procedure for Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys- 

Thr-Tyr) (Compound 7; SEQ ID NO:12) 
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[182] Compound 7 was synthesized substantially according to the synthetic procedure 

for Compound 6, except that Phe was replaced with 4Pal in the peptide sequence and the C-

terminus was Tyr instead of 4FPhe. 

[183] Alternative Synthetic Procedure for Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal- 

DTrp-Lys-Thr-Tyr) (Compound 7; SEQ ID NO:12) 

[184] Fmoc-Tyr(tBu)-OH (12 mmole, 5.51 g) was dissolved in solution of 40 mL of 

DCM and 20 mL of DMF. To this solution, 2-chlorotrityl resin with substitution of 1.5 mmol 

/g (12.135 mmole, 8.09 g) and diisopropylethylamine (36mmol, 6.27mL) were added. After 

3 hours, the resin was filtered and washed 3 times with DMF and then DCM. The resin was 

then treated for 1.5 hours with 10% DIEA in Me0H. The resin was sequentially washed with 

DMF, DCM and Me0H and dried overnight. Substitution of the resin was determined as 0.58 

mmoles/g according to 1,8-diazabicyclo[5.4.0]undec-7-ene procedure in M Gude, et al., Lett. 

Pep. Sci. 9, 203. (2003). 

[185] The titled peptide was prepared using Symphony® synthesizer (Protein 

Technologies, Inc., Tuscon, Arizona, USA) based on Fmoc chemistry. 0.345 g of pre-loaded 

Fmoc-Tyr(tBu)-2-C1Trt resin with substitution of 0.58 mmol/g was used and synthesis was 

carried out on a 0.2 mmol scale. The Fmoc amino acids utilized with side chain protecting 

groups were as follows: Fmoc-Thr(tBu)-OH, Fmoc-Lys(ivDde)-OH, Fmoc-DTrp(Boc)-OH, 

Fmoc-Phe-OH, Fmoc-4Pal-OH, and Fmoc-Arg(Pbf)-OH (CBL Biopharma, Boulder, 

Colorado, USA) and Fmoc-DLys (Mtt)-OH (Chem-Impex Int'l Inc., Wood Dale, Illinois, 

USA). The synthesizer was programmed to perform the following reaction cycles: washing 

with DMF; removing Fmoc protecting group with 20% piperidine in DMF for 15 minutes for 

the first 3 amino acids and 30 minutes for the Fmoc-DTrp(Boc)-OH through the end of the 

peptide; washing with DMF; and coupling with 0.9 eq. of HCTU. The resin was double 

coupled successively according to the sequence until peptide chain assembly was finished. 

The synthesis was programmed to carry out a final deprotection to remove Fmoc. The resin 

was mixed with 12 eq. excess of (Boc)20 and 6 eq. of DIEA in 4 mL of DMF for 2 hours, 

which was repeated once. An aliquot of global cleavage showed MS of 1383, which was in 

agreement with the calculated molecular weight of 1382.6. UPLC (5% to 80% B in 5 min, 

where A was 0.1% TFA in water and B was 0.1% TFA in acetonitrile) showed product of Rt  

= 2.82. 
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[186] The above Boc-DLys(Mtt)-Arg(Pbf)-Phe-4Pal-DTrp(Boc)-Lys(ivDde)-Thr(tBu)- 

Tyr(tBu)-2-C1Trt resin was treated with 25 mL of cold TFA/TIS/DCM (1/5/94) for 30 

minutes to afford selective cleavage. The filtrate DCM cleavage solution was neutralized by 

addition of 0.47 ml__, of TEA while in an ice bath. This was repeated twice, then three 

neutralized filtrates were combined and cyclization was immediately carried out using 5 eq. 

of PyBOP, 8 eq, of DlEA and a catalytic amount of DMF overnight. The UPLC analysis 

showed the retention time was shifted from 2.83 to 3.946 (gradient was 50% to 100% Buffer 

B in 5 minutes). MS showed 1929 (linear is 1947). The mixture was evaporated to dryness 

and taken into 20 nl_, of water and triturated to obtain an oily precipitate. The residue was 

mixed with 12 mL of TFA solution containing 0.8 mL of TIS, 0.8 mL of water and 0.65 g of 

DTT for 4 hr. The mixture was poured into 80 int, of ether and centrifuged to get precipitate. 

The crude cyclized peptide was dissolved in 5 mL of 50 % AcOH in water and diluted 10 

fold with 0.1% TFA in water. A small amount of ACN was added to make the solution clear 

if needed. It was loaded onto a reversed-phase preparative Luna C18 column from 

Phenomenex (100 x 21.2 mm, 100 A, 5µm). The peptide was eluted with a gradient from 

20-50% B in 50 minutes, where A was 0.1% TFA in water and B was 0.1% TFA in 

acetonitrile. The fractions were checked on an Acquity UPLC (Waters) and fractions 

containing pure product were combined and lyophilized to dryness. ESI-MS analysis showed 

the correct product with 1365.2, in agreement with the calculated molecular weight of 1365. 

It generated 96 mg with 95% purity. The average yield was 29.8% based on the starting 

resin. 

[187] To a solution of D-6-methyl-813-ergolinylmethylthioethanol (1.5 g, 4.7 mmol) in 

TEA/DMSO/THF (6 mL /12 mL / 30 mL), sulfur trioxide-triethylamine complex (3.44 g, 19 

mmol) in DMSO (10 mL) was added dropwise at 0-10 °C. After the addition, the mixture 

was stirred at room temperature for 2 hours. 	HPLC showed the reaction was completed. 

The pH was adjusted to 2-3 with 5% HC1 below 10 °C. 	The solution was stirred at room 

temperature for 1 hour, then the pH was adjusted to 8-9 with 5M NaOH, the mixture was 

extracted with EtOAc, the combined organic layers were washed with brine, dried with 

Na2SO4  and concentrated to give Dopl-CHO D-6-methyl-8B-ergolinylmethylthioethanal (1.5 

g, average 80-90% of purity). ESI-MS analysis gave the molecular weight at 315.28 (in 

agreement with the calculated molecular weight of 314.15). 	It was used for the next reaction 

without further purification. 
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[188] The freshly made Dopl-CHO was dissolved in Me0H to make a concentration of 

stock solution be 0.0527 mmol. A stock solution of NaBH3CN of 30 mg/ml Me0H (0.477 

mmol/mL) was prepared. 215.6 mg of NH2-[DLys-Arg-Phe-4Pal-DTrp-Lys(ivDde)-Thr-Tyr] 

(0.158mmol) was dissolved in 20 mL of Me0H. To which 1.4 eq. of Dopl-CHO (0.22 

mmol, 4.2 mL of the stock solution) was added, following by NaBH3CN (1.5 eq., 0.237 

mmol) was added over the period of 1 hour in three portions (3 x 0.55 mL). The reaction was 

followed by UPLC and infusion MS. After 2.5 hours, the starting peptide was consumed and 

the reaction was concentrated under vacuum to give a crude product. 

[189] To the crude peptide Dopl-psi(CH2NH)-cyclo[DLys-Arg-Phe-4Pal-DTrp-

Lys(ivDde)-Thr-Tyr], 5% hydrazine in DMF (12 mL) was added. The resulting mixture was 

stirred at room temperature for 1 hour. The reaction mixture was monitored by HPLC and 

ESI, which indicated the starting material was consumed. The reaction mixture was acidified 

to pH 4 using TFA and concentrated under vacuum. The crude product was purified by 

HPLC. A reversed-phase preparative Luna C18 column from Phenomenex (250 x 21.2 mm, 

100 A, 5 nm) was used. The peptide was eluted with a gradient from 10-30% B in 40 

minutes, where A was 0.1% TFA in water and B was 0.1% TFA in acetonitrile. It gave 94 

mg of final product with 94% purity. It gave 41% yield based on peptide; 29% yield based 

on Dopl-OH. ESI-MS analysis gave the molecular weight of 1456.8 in agreement with the 

calculated molecular weight of 1456.8. 

[190] Synthetic Procedure for Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal- 

DTrp-Lys-Thr-Tyr) (Compound 8; SEQ ID NO:13) 

[191] Compound 8 was synthesized substantially according to the synthetic procedure 

for Compound 7, except that Fmoc-Lys(Fmoc)-CHO was used for aminoalkylation. The 

resin was then treated with 25% piperidine/DMF to remove the Fmoc protecting groups on 

Lys, and the free amino groups were coupled with D-6-methyl-813-

ergolinylmethylthioethanal. 

[192] Synthetic Procedure for Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal- 

DTrp-Lys-Thr-Phe) (Compound 9; SEQ ID NO:14) 

[193] Compound 9 was synthesized substantially according to the synthetic procedure 

for Compound 8, except that the C-terminal amino acid was Phe instead of Tyr. 

56 



[194] 

WO 2014/070971 PCT/US2013/067661 

Synthetic Procedure for Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp- 

Lys-Thr-Tyr) (Compound 20; SEQ ID NO:25), Dopl[(R)S0]-psi(CH2NH)-cyclo(DLys-Arg- 

Phe-4Pal-DTrp-Lys-Thr-Tyr) (Compound 11; SEQ ID NO:16), and Dopl[(S)S0]- 

psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (Compound 12; SEQ ID NO:17) 

[195]  

purified 

fold of 

make 

After 

1472.1 

ethylene 

UV 285 

fractions 

purity 

mixture 

above. 

minutes, 

[196]  

compiled 

[197]  

218TP10510 

characterized 

Compounds 

powder of 

sodium periodate 

concentration 

0.5 hour, ESI-MS 

(M+16) and 

glycol was 

using 

nm (A: 100% 

were pulled 

of 99.6% were 

in HPLC, 

Compound 

then to 35% 

The physical 

in Table 

Table II 

as retention 

20, 11 and 12 were obtained from oxidation of Compound 7. The 

Compound 7 was dissolved in water to make a solution of 3.433 mM. 

was dissolved in Dulbecco's PBS (20 mM PBS, 137 mM NaC1) to 

of 3.84 mM. The solution was mixed and stirred at room temperature. 

analysis gave the molecular weights of the oxidized products of 

1486 (M+32). UPLC showed three major peaks. 50 fold excess of 

used to quench the reaction. It was purified by HPLC on VyDac 

gradient: 0-10% B in 5 minutes, 10-35% B in 55 minutes, monitored at 

water with 0.1% TFA; B: 100% acetonitrile with 0.1% TFA). All 

based on Infusion MS and HPLC. Those fractions with MS 1486.5 and 

Compound 20. Those fractions with MS 1472.7 showed that they are 

which was further purification by the same gradient as those described 

11 was characterized as retention time at 21.032, and Compound 12 was 

time at 20.7 under condition of slower gradient (0-20% B in 10 

in 30 minutes). 

data of select compounds according to the present invention are 

II. 

1.1 

a 

Compound 
No. 

Molecular weight 
(calculated) 

Molecular weight 
(ESI-MS) 

Purity 
(%; HPLC) 

1 1425.8 1426.2 97.4 

2 1439.8 1439.6 98.8 

3 1453.8 1454.1 96.6 

4 1604.0 1603.5 97.1 

5 1621.0 1620.6 95.6 

6 1457.8 1457.7 97.6 

6A 1475.8 1475.6 95.0 

6B 1475.8 1475.6 96.4 
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6C 1457.8 1457.6 95.8 

6D 1457.8 1457.6 97.3 

6E 1529.8 1529.7 90.7 

7 1456.8 1456.9 97.7 

8 1897.4 1897.5 99.2 

9 1881.4 1881.7 96.8 

10 1489.8 1489.6 86.7 

11 1472.8 1472.6 98.2 

12 1472.8 1472.7 98.9 

13 1637.0 1636.8 91.6 

14 1473.8 1473.7 96.4 

15 1620.0 1619.9 95.1 

16 1929.4 1929.5 95.4 

17 1913.4 1913.5 82.2 

19 1653.0 1652.7 99.2 

20 1488.8 1486.7 99.6 

21 1636 1635.8 87.2 

22 1496.8 1496.9 98.4 

23 1440.8 1440.8 95.3 

24 1454.8 1454.6 99.3 

25 1470.8 1470.6 99.8 

26 1439.8 1439.8 96.3 

27 1660.0 1660.0 92.1 

28 1538.9 1538.7 95.9 

28A 1646.0 1646.5 98.3 

29 1739.3 1739.4 90.6 

29A 1496.8 1497.0 99.0 

30 1589.0 1588.4 98.9 

31 1603.0 1602.5 95.3 

32 1603.0 1602.4 99.6 

33 1619.0 1618.7 98.3 

34 1471.8 1472.2 98.3 

35 1755.3 1755.3 97.7 

37 1617.0 1616.7 99.2 
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[198]  

[199]  

the human 

hSSTR1 

XM 

accession 

subcloned 

lines 

CHO-K1 

of G418 

[200]  

in ice-cold 

rpm for 

plasma 

7.2, for 

[201]  

38 1604.0 1603.5 95.5 

the 

pH 

39 1756.3 1756.3 97.2 

40 1738.3 1738.4 94.5 

41 1603.0 1602.4 98.1 

42 1696.1 1696 98.8 

43 1589.0 1588.6 99.7 

44 1453.8 1453.1 97.3 

46 1620.0 1619.6 95.5 

47 1898.4 1898.5 97.0 

48 1503.8 1503.7 95.8 

Somatostatin Receptor Radioligand Binding Assays 

receptors were 

transfected with each of 

coding sequences of 

accession No. 

hSSTR4 (GenBank 

No. XM 012565.1) were 

Technologies). Clonal cell 

by transfection into 

containing 0.8 mg/mL 

determined 

procedures. 

phenylmethylsuphonyl 

resuspended 

compounds 

Tyril-SRIF-14 

The affinities 

somatostatin 

(GenBank 

012697.1), hSSTR3 

No. NM 

into the 

stably expressing 

cells (ATCC) 

Membranes 

CHO-K1 

buffer with 

30 seconds 

membranes 

in buffer 

storage at -80°C. 

For the 

(for 

by radioligand 

(Life Technologies). 

of a test compound 

binding assays 

receptor subtypes, 

accession No. NM_001049.1), 

(GenBank accession 

001052.1), and hSSTRS 

mammalian expression 

each of the somatostatin 

and subsequently 

for in vitro receptor 

cells expressing one 

10 mM Tris-HC1, 

fluoride, pH 7.6, 

and centrifuged at 500 

was centrifuged at 100,000 

containing 20 mM 

for the human somatostatin 

in CHO-K1 cells stably 

hSSTR1-5. The cDNA 

hSSTR2 (GenBank 

No. XM 009963.1), 

(GenBank accession 

vector pcDNA3.1 (Life 

receptors were obtained 

selected with culture media 

binding assays were obtained 

of the somatostatin receptors 

5 mM EDTA, 3 mM EGTA, 

using Polytron PT10-35GT 

x g for 10 minutes. The 

x g for 30 minutes 

glycine-glycine, 1 mM 

membranes and various 

for 60 minutes at 25°C 

Life Science), 0.05 nM 

by the following 

were homogenized 

1 mM 

(Kinematica) at 18,000 

supernatant containing 

and the pellet was 

MgC12, 250 mM sucrose, 

concentrations of test 

with 0.05 nM [1251-

[125I-Tyr]-seglitide (for 

were incubated 

SSTR1, 2 and 5 assays, 

in 96-well plates 

hSSTR1; PerkinElmer 
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hSSTR2; PerkinElmer Life 

Val-Cys)-Thr-NH2] (for hSSTR5; 

0.1 mM MgC12, pH 7.5. 

[202] For the hSSTR3 

compounds were incubated 

Tyr11]-SRIF-14 (PerkinElmer 

KIU/mL trasylol, 0.02 mg/mL 

pH 7.5. 

[203] The incubations 

filter plates (pre-wet with 0.3% 

harvester (Brandel). Plates 

containing 50 mM Tris buffer, 

bound minus the bound in the 

[204] The results of the 

hereinabove are provided in 

invention. 

[205] Table III 

Science) or 0.05 nM [125I-Tyr]-[DPhe-cyclo(Cys-Tyr-DTrp-Lys-

PerkinElmer Life Science) in 50 mM HEPES, 0.2% BSA, 

and 4 assays, membranes and various concentrations of test 

in 96-well plates for 60 minutes at 25°C with 0.05 nM [125I- 

Life Science) in 50 mM HEPES, 0.2% BSA, 5 mM MgC12, 200 

bacitracin, and 0.02 mg/mL phenylmethylsuphonyl fluoride, 

were terminated by rapid filtration through GF/C glass microfiber 

polyethyleneimine and 0.1 % BSA) using a 96-well cell 

were washed six times with 1 mL/well aliquots of ice-cold buffer 

pH 7.7. Specific binding was defined as the total radioligand 

presence of 1000 nM SRIF-14. 

somatostatin receptor radioligand binding assays as described 

Table III for select compounds according to the present 

Compound 
No. 

hSSTR1 Ki 
(nM) ± 

SEM 

hSSTR2 
Ki (nM) 
± SEM 

hSSTR3 
Ki (nM) 
± SEM 

hSSTR4 
Ki (nM) 
± SEM 

hSSTR5 
Ki (nM) 
± SEM 

hDRD2 
Ki (nM) 
± SEM 

1 0.04 ± 0.02 10.8 ± 1.4 

2 0.79 ± 0.06 6.9 ± 0.4 

3 0.72 ± 0.17 45.2 ± 4.9 

4 38.1 ± 12.5 0.12 ± 0.01 10.6 ± 0.5 93.5 ± 47.7 0.92 ± 0.1 182.5 ± 1.7 

5 9.0 ± 0.3 0.34 ± 0.09 1.5 ± 0.3 25.2 ± 9.0 1.65 ± 0.8 28.5 ± 12.8 

6 32.2 ± 8.1 0.30 ± 0.06 2.1 ± 0.9 61.9 ± 25.0 0.52 ± 0.1 100.9 ± 17.9 

6A 0.35 ± 0.00 16.9 ± 0.2 

6B 0.25 ± 0.03 25.4 ± 7.9 

6C 0.15 ± 0.04 30.3 ± 3.7 

6D 0.54 ± 0.12 31.8 ± 11.8 

6E 5.48 ± 3.38 40.4 ± 13.2 

7 100.3 ± 18.5 0.08 ± 0.02 13.1 ± 2.8 10.8 ± 2.8 0.51 ± 0.1 34.3 ± 16.8 

8 106.5 ± 7.9 0.21 ± 0.08 7.5 ± 0.3 60.7 ± 15.7 1.49 ± 0.3 112.8 ± 35.0 
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9 41.9 ± 21.1 0.13 ± 0.06 4.0 ± 0.5 24.0 ± 3.6 1.54 ± 0.3 39.2 ± 8.3 

10 6.6 0.17 ± 0.05 27.9 20.6 0.16 ± 0.1 56.4 ± 11.2 

11 159.6 ± 22.5 0.05 ± 0.00 30.9 ± 11.7 2.1 ± 0.4 0.09± 0.0 79.7 ± 21.4 

12 98.9 ± 2.3 0.06 ± 0.01 143.3 ± 
65.2 

3.2 ± 0.7 0.74 ± 0.4 255.1 ± 
223.8 

13 8.6 0.04 ± 0.02 0.23 32.5 ± 8.9 

14 6.0 0.05 ± 0.01 0.36 76.5 ± 13.9 

15 64.4 0.02 ± 0.01 0.08 149.3 ± 11.3 

16 0.04 ± 0.03 22.5± 1.9 

17 91.4 0.08 ± 0.05 0.86 67.6 ± 18.4 

19 0.16 ± 0.12 >1000 

20 689.3 0.02 ± 0.01 0.33 114.6 ± 41.3 

21 0.02 ± 0.01 >1000 

22 0.35 ± 0.18 199.5 ± 65.0 

23 0.09 ± 0.00 328.3 ± 19.3 

24 47.7 ± 30.7 0.08 ± 0.01 2.39 175.3 ± 25.6 

25 
41.9 ± 17.6 0.05 ± 0.01 

0.95 ± 0.1 272.4 ± 
119.0 

26 59.0 2.23 ± 0.97 309.0 ± 56.6 

27 24.4 ± 12.0 0.32 ± 0.04 0.9 ± 0.1 7.3 ± 1.3 0.53 ± 0.1 276.8 ± 55.5 

28 0.75 ± 0.27 39.9 ± 10.4 

28A 0.04 ± 0.02 14.0 ± 3.4 

29 26.7 0.14 ± 0.02 2.37 135.2 ± 66.1 

29A 0.13 ± 0.00 46.8 ± 7.4 

30 0.40 ± 0.06 24.2 ± 2.0 

31 0.51 ± 0.10 38.6 ± 28.6 

32 5.3 ± 2.9 0.28 ± 0.07 1.58 44.0± 1.0 

33 10.4 ± 3.2 0.24 ± 0.10 0.82 ± 0.4 15.0 ± 2.6 

34 4.55 ± 1.15 298.9 

35 99.7 0.17 ± 0.06 345.2 ± 40.4 

37 1.38 ± 0.36 2.45 25.3 ± 2.4 

38 
0.76 ± 0.23 

179.4 ± 
113.3 

39 3.72 ± 2.01 329.7 ± 59.5 

40 3.17 ± 1.41 444.9 ± 
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142.7 

41 0.37 ± 0.00 8.5 ± 3.6 

42 0.69 285.3 

43 1.07 ± 0.39 

44 1.37 ± 0.23 1.38 ± 0.3 199.6 ± 25.8 

46 0.52 ± 0.06 31.6 ± 6.6 

47 29.0 0.58 ± 0.27 84.2 ± 7.5 

48 0.25 ± 0.10 19.4 ± 2.8 

[206] 	Dopamine Receptor Radioligand Binding Assay 

subtype 

transfected 

(GenBank accession 

pcDNA3.1/GS 

by transfection 

0.3 mg/mL 

hDRD2 

with 

(Life 

into 

of 

with 10 

pH 7.6 

at 500 

at 

mM 

CaC12, 

glass 

a 96- 

of ice- 

the total 

were 

[207] The 

was determined 

hDRD2 receptor, 

No. X51362) 

Technologies). 

CHO-K1 cells 

zeocin (Life 

[208] Membranes 

procedures. 

mM Tris-HC1, 

using Polytron 

x g for 10 minutes. 

100,000 x g 

glycine-glycine, 

[209] For 

incubated in 

(PerkinElmer 

and 1 mM MgC12. 

microfiber filter 

well cell harvester 

cold buffer containing 

radioligand bound 

affinity of a 

by radioligand 

as follows. 

was subcloned 

Clonal cell 

and subsequently 

Technologies). 

for in 

CHO-K1 cells 

5 mM EDTA, 

PT10-35GT 

for 30 minutes 

1 mM MgC12, 

assay, membranes 

96-well plates 

Life Science) 

plates (pre-wet 

(Brandel). 

50 mM 

The supernatant 

The incubations 

test compound for the human 

binding assays in CHO-K1 

The cDNA coding sequence 

into the mammalian expression 

lines stably expressing hDRD2 

selected with culture 

vitro receptor binding assays 

expressing hDRD2 were homogenized 

3 mM EGTA, 1 mM phenylmethylsuphonyl 

(Kinematica) at 18,000 rpm 

containing the plasma 

and the pellet was resuspended 

250 mM sucrose, pH 7.2 

and various concentrations 

for 60 minutes at 25°C with 

in 50 mM Tris HCI, 120 mM 

were terminated by 

with 0.3% polyethyleneimine 

Plates were washed six times 

Tris buffer, pH 7.7. Specific 

bound in the presence of 

dopamine receptor 

cells stably 

of hDRD2 

vector 

were obtained 

medium containing 

were obtained 

in 

for 30 seconds 

membranes 

in buffer 

for storage 

0.25 nM [3H]-spiperone 

NaCI, 5 mM 

rapid filtration 

and 0.1% 

of test compounds 

by the following 

ice-cold buffer 

fluoride, 

and centrifuged 

was centrifuged 

containing 20 

at -80°C. 

KC1, 2 mM 

through GF/C 

BSA) using 

aliquots 

was defined as 

butaclamol. 

with 1 mL/well 

binding 

1000 nM (+) minus the 
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[210] The results of the dopamine receptor radioligand 

hereinabove are provided in Table III for select compounds 

invention. 

[211] Intracellular Calcium Mobilization Assays 

binding assay 

according to the 

to the present invention 

calcium mobilization 

plated in 384-well microplates 

in a humidified atmosphere 

Hank's buffered 

PCT/US2013/067661 

as described 

present 

to activate 

assay using 

in tissue 

with 5% 

saline, 20 mM 

at 37°C for 60 

cells during the 

nm using the 

by fitting data to 

Software, San 

test compound in 

present 

[212] The ability of select compounds 

hSSTR2 and hDRD2 was determined 

FLIPR Calcium 4 assay kit (Molecular 

[213] Cells expressing hSSTR2 

culture media and incubated for 16-24 

CO2. Medium was replaced by loading 

HEPES, 2.5 mM probenecid and 

minutes. Various concentrations 

fluorescence measurement with excitation 

Flexstation III microplate reader 

[214] The half maximal effective 

sigmoid dose-reponse curves using 

Diego, California, USA). %Emax  

percentage of the maximal effect 

[215] The results of the intracellular 

hereinabove are provided in Table 

invention. 

[216] Table IV 

according 

by the intracellular 

Devices). 

or hDRD2 were 

hours at 37°C 

buffer containing 

Calcium 4 dye, and the plates were incubated 

of the test compounds were applied to the 

at 485 nm and emission at 525 

(Molecular Devices). 

concentrations (EC50) were calculated 

GraphPad Prism version 5.03 (GraphPad 

values represent the maximal effect of the 

of SRIF-14. 

calcium mobilization assays as described 

IV for select compounds according to the 

Compound 
No. 

hSSTR2 hDRD2 

EC50  (nM) ± SEM %Emax  ± SEM EC50  (nM) ± SEM %Emax  ± SEM 

1 3.1 98.7 22.5 ± 0.5 102.1 ± 0.4 

2 21.1 ± 6.7 100.4± 1.7 55.7 ± 12.4 84.0 ± 7.6 

3 137.3 ± 63.8 98.8 ± 19.2 212.5 ± 85.6 84.1 ± 12.2 

4 7.6 ± 1.5 100.3 ± 2.9 20.1 ± 2.6 105.7 ± 2.4 

5 14.6 ± 1.9 97.0 ± 3.6 30.1 ± 5.3 98.7 ± 2.3 

6 12.7 ± 3.6 99.1 ± 0.6 33.6 ± 3.7 88.3 ± 5.1 

6A 15.7 ± 4.3 99.5 ± 2.6 62.1 ± 16.4 91.5 ± 3.0 

6B 17.0 ± 6.5 95.2 ± 6.8 111.6 ± 27.8 85.1 ± 9.6 
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6C 16.2 ± 5.9 97.7 ± 6.9 60.0 ± 21.7 94.4 ± 5.1 

6D 25.0 ± 7.7 96.9 ± 8.7 64.5 ± 20.5 101.1 ± 2.7 

6E 223.1 ± 13.7 90.4 ± 6.8 479.7 ± 124.9 54.1 ± 20.6 

7 2.2 ± 0.5 96.9 ± 2.5 5.0 ± 0.7 101.6 ± 5.0 

8 29.8 ± 10.5 98.8 ± 2.6 18.0 ± 4.1 94.7 ± 0.8 

9 22.2 ± 5.5 98.4 ± 1.6 15.5 ± 3.7 92.8 ± 3.8 

10 19.4 ± 2.0 84.8 ± 13.0 24.0 ± 4.5 92.8 ± 4.0 

11 2.4 ± 0.4 92.3 ± 4.6 6.4 ± 0.9 105.8 ± 3.5 

12 4.1 ± 1.4 90.9 ± 12.9 76.3 ± 28.2 99.8 ± 6.0 

13 1.6 ± 0.1 100.0 ± 0.7 9.2 ± 2.7 93.9 ± 4.5 

14 1.3 ± 0.1 102.2 ± 2.2 8.7 ± 1.7 103.1 ± 2.3 

15 1.6 ± 0.3 99.9 ± 1.9 7.4 ± 0.4 94.6 ± 0.8 

16 6.0 ± 0.8 102.6 ± 2.3 4.7 ± 0.5 95.2 ± 1.7 

17 10.3 ± 2.0 104.6 ± 4.2 10.2 ± 2.2 96.9 ± 1.2 

19 4.3 ± 1.2 99.5 ± 1.8 701.4 ± 219.9 90.7 ± 5.7 

20 0.7 ± 0.1 100.2 ± 0.9 7.4 ± 1.5 101.5 ± 0.6 

21 0.9 ± 0.1 100.1 ± 1.8 208.0 ± 26.8 92.1 ± 0.2 

22 27.5 ± 6.7 99.1 ± 12.6 513.2 ± 129.5 38.7 ± 8.8 

23 2.4 ± 0.1 95.4 ± 3.3 34.2 ± 13.7 96.4 ± 5.3 

24 3.1 ± 0.2 91.7 ± 7.6 37.3 ± 6.4 87.8 ± 4.0 

25 3.4 ± 1.0 93.9 ± 6.7 27.0 ± 3.3 82.5 ± 7.6 

26 9.8 ± 1.4 90.2 ± 12.6 34.1 ± 6.8 93.7 ± 7.2 

27 11.4 ± 2.0 95.9 ± 2.4 50.7 ± 6.8 86.3 ± 8.0 

28 11.8 ± 7.6 98.7 ± 2.0 265.0 ± 104.2 56.0 ± 9.1 

28A 14.9 ± 6.3 108.7 ± 20.0 65.5 ± 3.6 79.7 ± 11.4 

29 12.1 ± 0.7 97.0 ± 4.9 254.2 ± 111.2 89.0 ± 4.5 

29A 8.2 ± 0.7 100.0 ± 23.2 62.7 ± 14.8 82.8 ± 6.7 

30 13.1 ± 4.2 79.1 ± 0.9 29.2 ± 5.6 87.4 ± 10.6 

31 13.3 ± 0.9 85.1 ± 4.7 37.7 ± 4.6 94.8 ± 9.7 

32 13.6± 3.4 87.5 ± 4.3 35.6± 2.4 101.7 ± 12.8 

33 13.8 ± 5.0 95.7 ± 5.1 51.8 ± 20.6 102.4 ± 12.5 

34 14.6 ± 5.7 95.1 ± 7.1 72.7 77.9 

35 19.4± 6.2 91.2 ± 11.0 97.4 ± 21.1 102.8± 1.4 

37 23.1 ± 4.3 85.5 ± 6.7 33.4 ± 14.4 93.7 ± 4.3 

38 24.9 ± 7.7 83.5 ± 4.4 7.5 ± 0.1 97.5 ± 0.3 
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39 25.9 ± 6.9 87.1 ± 4.7 114.4 ± 24.4 95.7 ± 2.4 

40 27.0 ± 6.5 95.0 ± 6.1 122.9 ± 6.5 91.5 ± 0.0 

41 29.6 104.5 62.6 91.2 

42 30.7 ± 15.0 78.6 ± 2.3 65.2 ± 13.7 94.5 ± 0.3 

43 31.6 ± 4.3 92.8 ± 9.4 

44 39.3 ± 16.7 97.1 ± 5.9 232.2 ± 33.1 59.9 ± 0.5 

46 60.0 84.0 30.9 105.3 

47 77.5 ± 19.0 96.2 ± 5.9 46.6 ± 12.2 92.5 ± 0.8 

48 23.6 ± 7.9 95.5 ± 11.9 78.3 ± 15.2 76.5 ± 2.8 

[217] Reference Compound 

corresponding structures are provided 

activated hSSTR2 and hDRD2 was 

mobilization assays using FLIPR 

same experimental conditions for 

thereof are provided in Table VI. 

[218] Table V 

Nos. A, B, and C, whose chemical names and their 

in Table V, were synthesized and their ability to 

determined by the same intracellular calcium 

Calcium 4 assay kit (Molecular Devices) and under the 

test compounds, as described hereinabove, and the results 

Reference 
Compound 

No. 

Chemical Name; Corresponding Structure 

A Dopl-cyclo(DDab-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:55); 
H 
N 

N 

efilk ‘.1-1 	 H 
H 	 N 

O 

 

111 	 NH 
N 	 --- 	H3C 	OH 
, 	 0 	 0 	 0 	 0 	 0 

I 
S 	 N 	 N 

H3C 	 H 	 H 	

N 	

H 	

Fli 	

H 

N 	 N 	 r 
H 	 H 	 H 

0 	--.,.., 	0 	 0 	0 

\
NH 	110 	gilt 

NH2  
HN 	NHZ  
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B Dopl-Tyr-cyclo(DDab-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:56); 

HN~NHZ 
NH2 OH 

At( 

RIP 	

/NH 

011 	 • 0 	 0 	 0 	 0 
0 	H 	 H 	 H 	 H N 	 N N 	 N 	 N 	 „ 

H 	 H 	 H 	 H  S 	0 	 0 	 0 	 0 	, 	0 
0H3 	

, 	 H3C 	'OH meih 

 ni 	 N 	
1Ill 	

NH 
H H 

11110' ell 

110 	11 
H 

C 
NO:57); 

0 
S 

" 	N —CH 3 Ole H 0 
N 
H 

N 	S 
H 

, 

WI 

Dopl-Lys(Dop1)-cyclo(DDab-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) 

H 
N 	HN~NHZ 

NH / NH 

0 H N 	N N 	
H 

H 
0 	0 

CH3 	N 
N 	H 

H 

(SEQ ID 

NH2 

® 	) 	Oil 0 H 	0 
N N 	
H 	

' 	N 	° H 	0 	H 
H 	OH  NH efir 	

46 

IP 

N 
H 

[219] 	Table VI 

Reference 
Compound 

No. 

hSSTR2 hDRD2 

EC50 (nM) ± SEM %Emax ± SEM EC50 (nM) ± SEM %Emax ± SEM 

A 26.5 ± 2.3 86.2 ± 7.0 401.2 ± 141.2 59.7 ± 7.0 

B 18.8 ± 4.8 66.7 ± 5.8 62.8 ± 9.8 92.8 ± 6.6 

C 68.7 ± 40.8 60.6 ± 3.2 111.8 ± 39.2 101.0±0.8 

[220] In the chemical names as listed in Table V, the term "Dab" is an abbreviation for 

an amino acid residue 2,4-diaminobutyric acid. 

[221] Referring to Tables IV and VI, surprisingly, Compounds 24, 25, 6, 7, 23, and 29 

showed statistically significant improvement in EC5() over Reference Compound A, with the 
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p value (Student's t-test, one-tailed) being < 0.05. For instance, Compound 24 structurally 

differs from Reference Compound A only with respect to the presence of DLys, instead of DDab, 

at the first amino acid residue position of the cyclic peptide moiety, and the presence of 4Pal, instead 

of Phe, at the fourth amino acid residue position of the cyclic peptide moiety, and it would have been 

unexpected and surprising for a person having ordinary skill in the art to which the present invention 

pertains to find that, based on the data presented in Tables IV and V in the present application, that the 

EC50  value for Compound 24 is about 9-fold lower than that for Reference Compound A. 

[222] Likewise, referring to Tables IV and V, surprisingly, Compound 4, 5, 32, and 33 

showed statistically significant improvement in EC50  and/or %Emax  over Reference 

Compound B. 

[223] Likewise, referring to Tables IV and V, surprisingly, Compound 8, 9, and 47 

showed statistically significant improvement in %Emax  over Reference Compound C. 

[224] Human Pituitary Adenoma Cell Growth Hormone Release Assay 

[225] Acromegalic patients presenting with macroadenoma underwent transsphenoidal 

surgery and a portion of each tumor obtained at surgery was dissociated by enzymatic and 

mechanical methods. The cells were cultured in DMEM medium supplemented with 10% 

FBS and antibiotics for 3 days. The cells were then plated in multi-well tissue culture dishes 

coated with extracellular matrix from bovine endothelial corneal cells at a density of 3-5 x 

104  cells/well in DMEM supplemented with 10% FBS and antibiotics. After 2-3 days of 

culture, the medium was changed to DMEM supplemented with 1 % FBS, antibiotics and 1% 

ITS (insulin, transferrin and selenium). 

[226] As shown in Figures 1-4, the somatostatin-dopamine chimeric analogs of the 

present invention have significant Growth hormone suppressing activity on pituitary tumor 

cells of acromegalic patients presenting with macroadenoma in a dose-response manner; and 

as shown in Figure 5, such Growth hormone suppressing activity of the somatostatin-

dopamine chimeric analogs of the present invention is significantly better than their parent 

somatostatin analogs. 

[227] All publications, patent applications, patents, and other documents cited herein are 

incorporated by reference in their entirety. In case of conflict, the present specification, 

including definitions, will control. In addition, the materials, methods, and examples are 

illustrative only and not intended to be limiting. 
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[228] 	Obvious variations to the disclosed compounds and alternative embodiments of the 

invention will be apparent to those skilled in the art in view of the foregoing disclosure. All 

such obvious variants and alternatives are considered to be within the scope of the invention 

as described herein. 
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CLAIMS 

1. 	A compound comprising: 

at least one moiety which binds to one or more dopamine receptor subtypes; and 

a somatostatin analog moiety according to Formula I (SEQ ID NO:58): 

A1-cyclo(DLys-Arg-Phe-A5-DTrp-Lys-Thr-A9) 

(I) 

wherein: 

Al  is DTyr, Tyr, DLys, Lys, or absent; 

A5  is Phe, 2Pal, 3Pal, or 4Pal; and 

A9  is Phe, 2FPhe, 3FPhe, 4FPhe, 3,4FPhe, 3,5FPhe, 2,3,4,5,6FPhe, or Tyr; 

wherein said at least one moiety which binds to one or more dopamine receptor 

subtypes is, independently for each occurrence, attached to the N-terminal amine group, or an 

internal amine or hydroxyl group, of said somatostatin analog moiety according to Formula I; 

or a pharmaceutically acceptable salt thereof 

2. 	A compound comprising: 

at least one moiety which binds to one or more dopamine receptor subtypes; and 

a somatostatin analog moiety according to Formula II (SEQ ID NO:59): 

A1-B-cyclo(DLys-Arg-Phe-A5-DTrp-Lys-Thr-A9) 

(II) 

wherein: 

Al  is DTyr, Tyr, DLys, Lys, or absent; 

B is a pseudopeptide bond; 

A5  is Phe, 2Pal, 3Pal, or 4Pal; and 

A9  is Phe, 2FPhe, 3FPhe, 4FPhe, 3,4FPhe, 3,5FPhe, 2,3,4,5,6FPhe, or Tyr; 

wherein said at least one moiety which binds to one or more dopamine receptor 

subtypes is, independently for each occurrence, attached to the N-terminal amine group, or an 

internal amine or hydroxyl group, of said somatostatin analog moiety according to Formula 

II; 

or a pharmaceutically acceptable salt thereof 
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3. The compound according to claim 2, wherein said pseudopeptide bond is 

psi(CH2NR), wherein R is H, (Ci _io)alkyl, substituted (Ci _io)alkyl, (Ci _io)heteroalkyl, 

substituted (Ci_io)heteroalkyl, (C2_10)alkenyl, substituted (C2_10)alkenyl, (C2 _10)alkynyl, 

substituted (C2 _10)allcynyl, aryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted 

arylalkyl, (C2 _10)acyl, substituted (C2_10)acyl, or a moiety which binds to one or more 

dopamine receptor subtypes; or a pharmaceutically acceptable salt thereof 

4. The compound according to claim 3, wherein said pseudopeptide bond is 

psi(CH2NR), wherein said moiety which binds to one or more dopamine receptor subtypes is 

Dopl, Dopl(S0), or Dopl(S02), or any of these moieties whose carbonyl group has been 

modified to CH2; or a pharmaceutically acceptable salt thereof 

5 	The compound according to claim 3, wherein said pseudopeptide bond is 

psi(CH2NH), psi(CH2NAc), or Dopl-psi(CH2N); or a pharmaceutically acceptable salt 

thereof 

6. 	The compound according to any of claims 1 to 5, wherein said compound is 

according to Formula III: 

— 	— 
Z Y

—L 

N
.-R1 

H 
H „ 

N 
H 

- 	
_ 1 

(III) 

wherein: 

Z is said somatostatin analog moiety according to Formula I or Formula II; 

Y is -0-, -C(0)-, -S-, -0-(CH2)n-C(0)-, -S-(CH2)n-C(0)-, -S(0)-, -S(0)2-, 

-S-C(0)-, -0-C(0)-, -N(R5)-C(0)-, -N(R5)S(0)2-, or -N(R6)-; 

L is -(CH2)n-C(0)- or -(CH2)n-; 

i is 1 or 2; 

n is 1-10; 

R1 is (Ci _3)allcyl; and 
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R5  and R6  each is, independently for each occurrence, H, (Ci_io)alkyl, 

substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2- 

io)alkenyl, substituted (C2 _10)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, 

alkylaryl, substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2 _10)acyl, or 

substituted (C2 _10)acyl; 

wherein each moiety depicted between the brackets is, independently for each 

occurrence, attached to the N-terminal amine group, or an internal amine or hydroxyl group, 

of Z; 

or a pharmaceutically acceptable salt thereof 

7. 	The compound according to any of claims 1-5, wherein said compound is 

according to Formula Ma: 

— 	— 
Y —1_ Z 

N--R1 

H 
H  110 

0 N 
H 

- 	
_ 1 

(IIIa) 

wherein: 

Z is said somatostatin analog moiety according to Formula I or Formula II; 

Y is -0-, -C(0)-, -S-, -0-(CH2)n-C(0)-, -S-(CH2)n-C(0)-, -S(0)-, -S(0)2-, 

-S-C(0)-, -0-C(0)-, -N(R5)-C(0)-, -N(R5)S(0)2-, -N(R6)-, or absent; 

L is -(CH2)n-C(0)- or -(CH2)n-; 

its 1 or 2; 

n is 1-10; 

R1 is (Ci_3)alkyl; and 

R5  and R6  each is, independently for each occurrence, H, (Ci_io)alkyl, 

substituted (Ci_io)alkyl, (Ci_io)heteroalkyl, substituted (Ci_io)heteroalkyl, (C2- 

io)alkenyl, substituted (C2 _10)alkenyl, (C2_10)alkynyl, substituted (C2_10)alkynyl, aryl, 

alkylaryl, substituted alkylaryl, arylalkyl, substituted arylalkyl, (C2 _10)acyl, or 

substituted (C2 _10)acyl; 
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wherein each moiety depicted between the brackets is, independently for each 

occurrence, attached to the N-terminal amine group, or an internal amine or hydroxyl group, 

of Z; 

or a pharmaceutically acceptable salt thereof 

8. 	The compound according to any of the preceding claims, wherein said 

compound is: 

(D-6-methy1-8(3-ergoliny1)-propionyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:1); 

(D-6-methy1-8(3-ergoliny1)-butanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:2); 

(D-6-methy1-8(3-ergoliny1)-pentanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:3); 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:4);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:5);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:6); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,4FPhe) (SEQ ID 

NO:7);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,5FPhe) (SEQ ID 

NO:8);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3FPhe) (SEQ ID NO:9); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2FPhe) (SEQ ID 

NO:10);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2,3,4,5,6FPhe) (SEQ ID 

NO:11);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:12); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 

ID NO:14); 
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Dop1(S02)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:15);  

Dop 1 [(R)S 0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:16);  

Dop 1 [(S)S0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:17);  

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:18);  

Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:19); 

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:20);  

Dop1(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:21);  

Dopl(S0)-Lys[Dopl(S0)] -psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Tyr) (SEQ ID NO:22); 

Dopl(S0)-Lys[Dopl(S0)]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Phe) (SEQ ID NO:23); 

Dop1(502)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:24); 

Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:25);  

Dop1(502)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:26);  

3 - [N-(D-6-methy1-8 P-ergolinylmethylkaminopropionyl-psi(CH2NAc)-cyclo(DLys- 

Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:27); 

Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:28); 

Dop 1 -cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:29); 

Dopl-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:30); 
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Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:31); 

3-[N-acetyl-N-(D-6-methy1-8(3-ergolinylmethyl)]-aminopropionyl-Tyr-psi(CH2NH)- 

cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:32); 

3-[N-acetyl-N-(D-6-methy1-8(3-ergany1methy1)]-aminopropiony1-psi(CH2NAc)- 

cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:33); 

3-[N-acetyl-N-(D-6-methy1-813-ergolinylmethyl)]-aminopropionyl-psi(CH2NH)-Tyr- 

psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:34); 

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:35); 

3-[N-acetyl-(D-6-methy1-813-ergolinylmethyl)]-aminopropionyl-psi(CH2NH)- 

cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:36); 

Dop1-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:39);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:40);  

Dop1-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:41); 

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:42); 

Dopl-DTyr-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:43); 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-3Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:44);  

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:45);  

bis[Dop1-psi(CH2N)]-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:46);  

Dopl-DTyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:47);  

[N-(D-6-methy1-813-ergolinylmethyl)-N-(methylsulfonyl)]-aminopropionyl-Tyr- 

psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:48); 
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Dopl-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:50); 

Dopl-DTyr-psi(CH2NH)-cyclo(DLys-Arg-4Pal-Tyr-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:51); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 

(SEQ ID NO:52); or 

(D-6-methy1-8(3-ergolinylmethyl)-sulfonylpropyl-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:53); 

or a pharmaceutically acceptable salt thereof 

9. The compound according claim 6, wherein: 

R1 is -CH3; 

Y is -5-, -S(0)-, -S(0)2-, or -N(R5)-S(0)2-; 

L is -CH2-C(0)- or -(CH2)2-; 

Al  is Tyr, Lys, or absent; 

B is psi(CH2NH); 

A5  is Phe or 4Pal; and 

A9  is Phe, 4FPhe, or Tyr; 

or a pharmaceutically acceptable salt thereof 

10. The compound according to claim 9, wherein said compound is: 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:4);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:5);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:6); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,4FPhe) (SEQ ID 

NO:7);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3,5FPhe) (SEQ ID 

NO:8);  

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-3FPhe) (SEQ ID NO:9); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2FPhe) (SEQ ID 

NO:10); 
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Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-2,3,4,5,6FPhe) (SEQ ID 

NO:11); 

Dop1-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:12); 

Dop 1-Lys (Dop 1)-ps i(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 

ID NO:14); 

Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:15);  

Dop 1 [(R)S 0] -psi(CH2NH)-cyclo(DLys-Arg-Phe-4P al-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:16);  

Dop 1 [(S)S0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:17);  

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:18);  

Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:19); 

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:20);  

Dop1(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:21);  

Dopl(S0)-Lys [Dop 1(SO)] -psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Tyr) (SEQ ID NO:22); 

Dopl(S0)-Lys[Dopl(S0)]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Phe) (SEQ ID NO:23); 

Dop1(502)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:24); 

Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:25);  

Dop1(502)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:26);  
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Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID NO:28); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID NO:31); 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:39);  

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:40);  

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) 

(SEQ ID NO:52); or 

(D-6-methy1-813-ergolinylmethyl)-sulfonylpropyl-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:53); 

or a pharmaceutically acceptable salt thereof 

11. The compound according claim 9, wherein: 

Al  is Tyr or Lys; 

A5  is 4Pal; and 

A9  is Phe; 

or a pharmaceutically acceptable salt thereof 

12. The compound according to claim 11, wherein said compound is: 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:4); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ 

ID NO:14); 

Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:21); 

Dopl(S0)-Lys[Dopl(S0)] -ps i(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Tyr) (SEQ ID NO:22); 

Dopl(S0)-Lys[Dopl(S0)] -psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Phe) (SEQ ID NO:23); or 
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Dopl(S02)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Phe) (SEQ ID 

NO:26); 

or a pharmaceutically acceptable salt thereof 

13. The compound according claim 9, wherein: 

Al  is Tyr or absent; 

A5  is Phe; and 

A9  is 4FPhe; 

or a pharmaceutically acceptable salt thereof 

14. The compound according to claim 13, wherein said compound is: 

Dopl-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:5); 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID NO:6); 

Dop1(S02)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:15); 

Dopl(S0)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:19); 

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ ID 

NO:20); 

Dop1(502)-Tyr-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp-Lys-Thr-4FPhe) (SEQ 

ID NO:24); or 

(D-6-methy1-8(3-ergolinylmethyl)-sulfonylpropyl-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:53); 

or a pharmaceutically acceptable salt thereof 

15. The compound according claim 9, wherein: 

Al  is Lys or absent; 

A5  is 4Pal; and 

A9  is Tyr; 

or a pharmaceutically acceptable salt thereof 
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16. 	The compound according to claim 15, wherein said compound is: 

Dopl-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID NO:12); 

Dopl-Lys(Dop1)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ 

ID NO:13); 

Dop 1 [(R)S 0]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:16);  

Dop 1 [(S)SO]-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:17);  

Dop1(S0)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:18);  

Dopl(S0)-Lys[Dopl(S0)] -psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr- 

Tyr) (SEQ ID NO:22); or 

Dop1(502)-psi(CH2NH)-cyclo(DLys-Arg-Phe-4Pal-DTrp-Lys-Thr-Tyr) (SEQ ID 

NO:25); 

or a pharmaceutically acceptable salt thereof 

17. 	The compound according claim 7, wherein: 

Y is absent; and 

L is -(CH2)n-; 

or a pharmaceutically acceptable salt thereof 

18. 	The compound according to claim 17, wherein said compound is: 

(D-6-methy1-813-ergoliny1)-propionyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:1); 

(D-6-methy1-813-ergoliny1)-butanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:2); or 

(D-6-methy1-813-ergoliny1)-pentanoyl-psi(CH2NH)-cyclo(DLys-Arg-Phe-Phe-DTrp- 

Lys-Thr-4FPhe) (SEQ ID NO:3); 

or a pharmaceutically acceptable salt thereof 
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19. A method of eliciting a dopamine receptor agonist effect or a somatostatin 

receptor agonist effect, or both, in a subject in need thereof, wherein said method comprises 

administering to said subject an effective amount of a compound according to any of claims 

1-18, wherein said effective amount is the amount effective to elicit a dopamine receptor 

agonist effect or a somatostatin receptor agonist effect, or both, in said subject. 

20. A pharmaceutical composition comprising an effective amount of a compound 

according to any of claims 1-18, or a pharmaceutically acceptable salt thereof, in a 

pharmaceutically acceptable carrier, wherein said effective amount is the amount effective to 

elicit a dopamine receptor agonist effect or a somatostatin receptor agonist effect or both in a 

subject in need thereof 

21. A pharmaceutical composition comprising an effective amount of a compound 

according to any of claims 1-18, or a pharmaceutically acceptable salt thereof, in a 

pharmaceutically acceptable carrier, wherein said effective amount is the amount effective to 

elicit a dopamine receptor agonist effect or a somatostatin receptor agonist effect or both in a 

subject in need thereof 

22. A method of treating a disease or condition in a subject, said method 

comprising administering to said subject a therapeutically effective amount of a compound 

according to any one of claims 1-14, or a pharmaceutically acceptable salt thereof, wherein 

said disease or disorder is selected from the list consisting of: a neuroendocrine tumor; a 

vascular disease; a connective tissue disease; an immune disease; a disorder of the 

gastrointestinal tract, pancreas, kidney, or liver; a metabolic disease; a cachexia; cancer or a 

tumor of the lung, breast, prostate, liver, thyroid, or blood; a musculoskeletal disorder; a 

panic disorder; and opioid overdose; and wherein said therapeutically effective amount is the 

amount effective to treat said disease or disorder in said subject. 

23. The method according to claim 22, wherein said neuroendocrine tumor is a 

neuroendocrine tumor of the pituitary. 

24. The method according to claim 23, wherein said neuroendocrine tumor of the 

pituitary is an ACTH-producing tumor. 
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25. The method according to 

producing tumor is Cushing's disease. 

claim 23, wherein the condition of said ACTH - 

26. The method according to claim 23, wherein said neuroendocrine tumor of the 

pituitary is a growth hormone producing tumor. 

27. The method according to claim 26, wherein the condition of said growth 

hormone producing tumor is acromegaly. 

28. The method according to 

pituitary is a prolactin-producing tumor. 

claim 23, wherein said neuroendocrine tumor of the 

29. The method according to 

producing tumor is a prolactinoma. 

claim 28, wherein the condition of said prolactin- 

30. The method according to 

pituitary is hyperprolactinemia. 

claim 23, wherein said neuroendocrine tumor of the 

31. The method according to claim 23, wherein said neuroendocrine tumor of the 

pituitary is thyroid stimulating hormone (TSH) secreting tumor. 

32. The method according to claim 23, wherein said neuroendocrine tumor of the 

pituitary is "nonfunctioning" pituitary adenoma. 

33. The method according to 

pituitary is gonadotropinoma. 

claim 23, wherein said neuroendocrine tumor of the 

34. The method according to 

carcinoid tumor. 

claim 22, wherein said neuroendocrine tumor is 

35. The method according to 

carcinoid syndrome. 

claim 34, wherein said carcinoid tumor causes 

36. The method according to 

glucagonoma. 

claim 22, wherein said neuroendocrine tumor is 
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37. The method according to claim 

small cell lung carcinoma. 

38. The method according to claim 

thyroid medullary carcinoma. 

39. The method according to claim 

22, wherein said neuroendocrine tumor is 

22, wherein said neuroendocrine tumor is 

22, wherein said neuroendocrine tumor is 

VIP oma. 

40. The method according to claim 

insulinoma. 

41. The method according to claim 

22, wherein said neuroendocrine tumor is 

22, wherein said neuroendocrine tumor is a 

functioning or non-functioning gastroenteropancreatic neuroendocrine tumor (GEP-NET). 

42. The method according to claim 

disease is inappropriate angiogenesis. 

43. The method according to claim 

disease is restenosis. 

44. The method according to claim 

disease is retinopathy. 

45. The method according to claim 

retinopathy. 

46. The method according to claim 

retinopathy. 

47. The method according to claim 

degeneration. 

48. The method according to claim 

related macular degeneration. 

22, wherein the disorder of said vascular 

22, wherein the disorder of said vascular 

22, wherein the disorder of said vascular 

44, wherein said retinopathy is diabetic 

45, wherein said retinopathy is proliferative 

45, wherein said retinopathy is macular 

47, wherein said macular degeneration is age- 
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49. The method according to claim 22, wherein said connective tissue disease is 

scleroderma. 

50. The method according to claim 22, wherein said immune disease is 

rheumatoid arthritis. 

51. The method according to claim 22, wherein said immune disease is 

inflammation. 

52. The method according to claim 22, wherein said immune disease is fibrosis. 

53. The method according to claim 22, wherein said immune disease is Graves' 

opthalmopathy. 

54. The method according to claim 22, wherein said immune disease is allograft 

rejection. 

55. The method according to claim 22, wherein said disorder of the 

gastrointestinal tract comprises gastric acid secretion, peptic ulcers, inflammatory bowel 

disease (IBD), or diarrhea. 

56. The method according to claim 55, wherein said IBD is irritable bowel 

syndrome or Crohn's disease. 

57. The method according to claim 22, wherein said metabolic disease comprises 

hyperlipidemia, insulin resistance, Syndrome X, obesity, diabetes, or a diabetes-related 

disease. 

58. The method according to claim 57, wherein said diabetes-related disease 

comprises diabetic nephropathy, diabetic neuropathy, diabetic retinopathy, or gastroparesis. 

59. The method according to claim 22, wherein said cachexia is cardiac cachexia, 

cancer cachexia, or geriatric cachexia. 
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