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GLP2 RECEPTOR AGONISTS AND METHODS OF USE 

CROSS-REFERENCE 

 This application claims the benefit of U. S. Provisional Application Serial No. 62/943,667 filed 

December 4, 2019 and U. S. Provisional Application Serial No. 62/994,791 filed March 25, 2020; which 

are hereby incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

 The development of therapeutic agents is often hampered by short half-lives.  The biological 

half-life of an agent is the time it takes for the agent to lose half of its pharmacologic, physiologic, or 

radiologic activity.  As a result, patients are often administered higher dosages of a therapeutic agent 

more frequently, which can lead to reduced compliance, higher costs and greater risk of side effects.  

Accordingly, there is a need for generation of therapeutic agents with extended half-lives.  

 

SUMMARY OF THE INVENTION 

[0002a] In one aspect, the present disclosure refers to a peptide conjugate comprising: (a) a peptide 

comprising an amino acid sequence selected from SEQ ID NO: 21, 1, 23, 3, 22, 2, 30, 10, 4-9, and 24-29, 

or an amino acid sequence having one amino acid addition, deletion, or substitution relative to a sequence 

selected from SEQ ID NO: 21, 1, 23, 3, 22, 2, 30, 10, 4-9, and 24-29; and (b) a staple attached to the 

peptide at a first amino acid and a second amino acid, wherein the first amino acid and second amino acid 

are independently cysteine, lysine, homocysteine, homolysine, 2-amino-5-mercaptopentanoic acid, 2-

amino-6- mercaptohexanoic acid, ornithine, diaminobutyric acid, or diaminopropionic acid, wherein the 

first amino acid has a position i in the peptide and the second amino acid has a position i + 7 in the 

peptide, wherein the staple is of Formula (I): 

 

wherein 

 A is an optionally substituted alkylene, optionally substituted arylene, optionally 

substituted heteroarylene, optionally substituted -NR3-alkylene-NR3-, or -N-;  

 X1 and X2 are independently a bond, -C(=O)-, -alkylene-C(=O)-, -C(=O)-alkylene-, -

alkylene-C(=O)NR3-, -alkylene-NR3C(=O)-, -C(=O)NR3-alkylene-, -NR3C(=O)-alkylene-, -alkylene-

C(=O)NR3-alkylene-, or -alkylene-NR3C(=O)-alkylene-;  

 wherein X1 is attached to a first amino acid of the peptide, and X2 is attached to a second 

amino acid of the peptide; 

 R is hydrogen or -(L)s-Y;
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 each L is independently -(CR1R2)v-, -alkylene-O-, -O-alkylene-, -C(=O)-alkylene-, - alkylene-

C(=O)-, -NR3-alkylene-, - alkylene-NR3-, -S-alkylene-, -alkylene-S-, -S(=O)-alkylene-, - alkylene-S(=O)-

, -S(=O)2-alkylene, - alkylene-S(=O)2-, -C(=O)-, -C(=O)NR3-, -NR3C(=O)-, -NR3C(=O)NR3-, -

NR3C(=O)NR3-alkylene-, -NR3C(=O)-alkylene-NR3-, -alkylene-C(=O)NR3-, -C(=O)NR3-alkylene-, -

alkylene-NR3C(=O)-, or -NR3C(=O)-alkylene-; 

 v is 2-20; 

 each R1 or R2 is independently hydrogen, halogen, -CN, -ORa, -SRa, -S(=O)Rb, -NO2, -NRcRd, -

S(=O)2Rd, -NRaS(=O)2Rd, -S(=O)2NRcRd, -C(=O)Rb, -OC(=O)Rb, -CO2Ra, -OCO2Ra, -C(=O)NRcRd, -

OC(=O)NRcRd, -NRaC(=O)NRcRd, -NRaC(=O)Rb, -NRaC(=O)ORa, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 

alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the 

alkyl, alkenyl, alkynyl, and heteroalkyl is optionally substituted with one, two, or three of halogen, -ORa, 

or -NRcRd; and the cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, 

two, or three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -ORa, -NRcRd,  

 or R1 and R2 are taken together to form a C1-C6 cycloalkyl or C1-C6 heterocycloalkyl; 

 each R3 is independently hydrogen, -S(=O)Rb, -S(=O)2Ra, -S(=O)2NRcRd, -C(=O)Rb, -CO2Ra, -

C(=O)NRcRd, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 

heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is optionally 

substituted with one, two, or three of halogen, -ORa, or -NRcRd; and the cycloalkyl, heterocycloalkyl, 

aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 alkyl, C1-C6 

haloalkyl, -ORa, or -NRcRd; 

 Y is hydrogen, C1-C6 alkyl, -CO2H, -CO2(C1-C6 alkyl), -CO2NH2, -CO2N(alkyl)2, or -

CO2NH(alkyl); and 

 s is 0-20; 

 Ra is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, 

C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is 

optionally substituted with one, two, or three of halogen, -OH, -OMe, or -NH2; and the cycloalkyl, 

heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 

alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2; 

 Rb is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 

heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is optionally 

substituted with one, two, or three of halogen, -OH, -OMe, or -NH2; and the cycloalkyl, heterocycloalkyl, 

aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 alkyl, C1-C6 

haloalkyl, -OH, -OMe, or -NH2;  

 each Rc and Rd is independently hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 

heteroalkyl, C3-C8 cycloalkyl, C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, 

alkynyl, and heteroalkyl is optionally substituted with one, two, or three of halogen, -OH, -OMe, or -

NH2; and the cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, two, or 

three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2;
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or Rc and Rd, together with the nitrogen atom to which they are attached, form a heterocycloalkyl 

or heteroaryl; wherein the heterocycloalkyl and heteroaryl is optionally substituted with one, two, or 

three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2. 

[0002b] In another aspect, the present disclosure refers to a peptide conjugate comprising: (a) a peptide 

comprising SEQ ID NO: 1; and (b) a staple attached to the peptide at the first cysteine of SEQ ID NO: 1 

and the second cysteine of SEQ ID NO: 1, wherein the staple has the following structure (each “S” being 

part of the first cysteine or the second cysteine of SEQ ID NO: 1): 

 

[0002c] In another aspect, the present disclosure refers to a peptide conjugate comprising: (a) a peptide 

comprising SEQ ID NO: 2 or 22; and (b) a staple attached to the peptide at the first cysteine of SEQ ID 

NO: 2 or 22 and the second cysteine of SEQ ID NO: 2 or 22, wherein the staple has the following 

structure (each “S” being part of the first cysteine or the second cysteine of SEQ ID NO: 2 or 22): 

 . 

[0002d] In another aspect, the present disclosure refers to a peptide conjugate comprising: (a) a peptide 

comprising any one of SEQ ID NOs: 10-20, 30-40; and (b) a staple attached to the peptide at a first lysine 

and a second lysine having the following structure (each “NH” being part of the first lysine or the second 

lysine): 

, , or

. 

[0002e] In another aspect, the present disclosure refers to a peptide conjugate comprising: (a) a peptide 

comprising SEQ ID NO: 30 or 10, wherein the amino acid at position 10 is L-Norleucine; and (b) a staple 

attached to the peptide at a first lysine and a second lysine having the following structure (each “NH” 

being part of the first lysine or the second lysine):
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. 

[0002f] In another aspect, the present disclosure refers to a pharmaceutical composition comprising the 

peptide conjugate as described herein and a pharmaceutically acceptable excipient. 

[0002g] In another aspect, the present disclosure refers to the peptide conjugate as described herein, for 

use as a medicament in treating a disease or condition in a subject in need thereof. 

[0002h] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating diabetes or obesity, or a medical condition 

associated with diabetes or obesity. 

[0002i] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating non-alcoholic fatty liver disease (NAFLD), 

nonalcoholic steatohepatitis (NASH), or cardiovascular disease. 

[0002j] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating a gastrointestinal (GI) disorder.   

[0002k] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating psoriasis. 

[0002l] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating Alzheimer’s disease, Parkinson’s disease, or 

Huntington’s disease. 

[0002m] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating radiation-induced GI mucositis.   

[0002n] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating chemotherapy-induced diarrhea (CID).   

[0002o] In another aspect, the present disclosure refers to a use of the peptide conjugate as described 

herein in the manufacture of a medicament for treating total parenteral nutrition (TPN) induced intestinal 

atrophy. 

[0002p] In another aspect, the present disclosure refers to a staple of Formula: 

  

wherein 

 A is an optionally substituted alkylene, optionally substituted arylene, optionally 

substituted heteroarylene, optionally substituted -NR3-alkylene-NR3-, or -N-;  

 X1 and X2 are independently a bond, -C(=O)-, -alkylene-C(=O)-, -C(=O)-alkylene, -

alkylene-C(=O)NR3-, or -alkylene-C(=O)NR3-alkylene-; 
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 Y1 and Y2 are independently halogen, -COOH, , or are independently the -

S- of a sulfhydryl-containing amino acid in a peptide or are independently -CONH- wherein the -NH- is 

part of an amine-containing amino acid in the peptide; 

 R is hydrogen or -(L)s-Y; 

 each L is independently -(CR1R2)v-, -alkylene-O-, -O-alkylene-, -C(=O)-alkylene-, - alkylene-

C(=O)-, -NR3-alkylene-, - alkylene-NR3-, -S-alkylene-, -alkylene-S-, -S(=O)-alkylene-, - alkylene-S(=O)-

, -S(=O)2-alkylene, - alkylene-S(=O)2-, -C(=O)-, -C(=O)NR3-, -NR3C(=O)-, -NR3C(=O)NR3-, -

NR3C(=O)NR3-alkylene-, -NR3C(=O)-alkylene-NR3-, -alkylene-C(=O)NR3-, -C(=O)NR3-alkylene-, -

alkylene-NR3C(=O)-, or -NR3C(=O)-alkylene-; 

 v is 2-20; 

 each R1 or R2 is independently hydrogen, halogen, -CN, -ORa, -SRa, -S(=O)Rb, -NO2, -NRcRd, -

S(=O)2Rd, -NRaS(=O)2Rd, -S(=O)2NRcRd, -C(=O)Rb, -OC(=O)Rb, -CO2Ra, -OCO2Ra, -C(=O)NRcRd, -

OC(=O)NRcRd, -NRaC(=O)NRcRd, -NRaC(=O)Rb, -NRaC(=O)ORa, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 

alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the 

alkyl, alkenyl, alkynyl, and heteroalkyl is optionally substituted with one, two, or three of halogen, -ORa, 

or -NRcRd; and the cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, 

two, or three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -ORa, -NRcRd,  

 or R1 and R2 are taken together to form a C1-C6 cycloalkyl or C1-C6 heterocycloalkyl; 

 each R3 is independently hydrogen, -S(=O)Rb, -S(=O)2Ra, -S(=O)2NRcRd, -C(=O)Rb, -CO2Ra, -

C(=O)NRcRd, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 

heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is optionally 

substituted with one, two, or three of halogen, -ORa, or -NRcRd; and the cycloalkyl, heterocycloalkyl, 

aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 alkyl, C1-C6 

haloalkyl, -ORa, or -NRcRd; 

 Y is hydrogen, C1-C6 alkyl, -CO2H, -CO2(C1-C6 alkyl), -CO2NH2, -CO2N(alkyl)2, or -

CO2NH(alkyl); and 

 s is 0-20; 

 Ra is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, 

C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is 

optionally substituted with one, two, or three of halogen, -OH, -OMe, or -NH2; and the cycloalkyl, 

heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 

alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2; 

 Rb is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 heteroalkyl, C3-C8 cycloalkyl, C2-C8 

heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, alkynyl, and heteroalkyl is optionally 

substituted with one, two, or three of halogen, -OH, -OMe, or -NH2; and the cycloalkyl, heterocycloalkyl, 
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aryl, and heteroaryl is optionally substituted with one, two, or three of halogen, C1-C6 alkyl, C1-C6 

haloalkyl, -OH, -OMe, or -NH2;  

 each Rc and Rd is independently hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 

heteroalkyl, C3-C8 cycloalkyl, C2-C8 heterocycloalkyl, aryl, or heteroaryl; wherein the alkyl, alkenyl, 

alkynyl, and heteroalkyl is optionally substituted with one, two, or three of halogen, -OH, -OMe, or -

NH2; and the cycloalkyl, heterocycloalkyl, aryl, and heteroaryl is optionally substituted with one, two, or 

three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2 

 or Rc and Rd, together with the nitrogen atom to which they are attached, form a heterocycloalkyl 

or heteroaryl; wherein the heterocycloalkyl and heteroaryl is optionally substituted with one, two, or 

three of halogen, C1-C6 alkyl, C1-C6 haloalkyl, -OH, -OMe, or -NH2. 

[0002q] In another aspect, the present disclosure refers to a peptide sequence that is SEQ ID NO: 2, 3, 4, 

5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20. 

 Disclosed herein is a peptide conjugate comprising: 

a) a peptide that modulates the GLP-2 receptor; and 

b) a staple attached to the peptide at a first amino acid and a second amino acid. 

 In some embodiments, the staple is of Formula (I): 

 Formula (I) 

wherein 

A is an optionally substituted alkylene, optionally substituted arylene, optionally substituted 

heteroarylene, optionally substituted -NR3-alkylene-NR3-, or -N-;  

X1 and X2 are independently a bond, -C(=O)-, -alkylene-C(=O)-, -C(=O)-alkylene, or -alkylene-

C(=O)NR3-, -alkylene-C(=O)NR3-alkylene-;  

 wherein X1 is attached to a first amino acid of the peptide, and X2 is attached to a second amino acid 

of the peptide; 

R is hydrogen or -(L)s-Y; 

each L is independently -(CR1R2)v-, -alkylene-O-, -O-alkylene-, -C(=O)-alkylene-, - alkylene-

C(=O)-, -NR3-alkylene-, - alkylene-NR3-, -S-alkylene-, -alkylene-S-, -S(=O)-alkylene-, - 

alkylene-S(=O)-, -S(=O)2-alkylene, - alkylene-S(=O)2-, -C(=O)-, -C(=O)NR3-, -NR3C(=O)-, -

NR3C(=O)NR3-, -NR3C(=O)NR3-alkylene-, -NR3C(=O)-alkylene-NR3-, -alkylene-C(=O)NR3-, -

C(=O)NR3-alkylene-, -alkylene-NR3C(=O)-, or -NR3C(=O)-alkylene-; 

v is 2-20;


