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CLAIMS 

1. A combination of compounds for use in a method for preventing or reducing weight gain; pro 	oting 

weight loss; improving circulating glucose levels, glucose tolerance or circulating cholesterol-vets; 

lowering circulating LDL levels; increasing HDULDL ratio; or treating a condition caused o characterized 

5 by excess body weight, wherein said method comprises administering to a mammalian subject a 

combination of compounds comprising: 

(a) a compound having the formula: 

R1-Z-R2  

wherein RI  is H, Ci_4  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

3 R2  is OH or NH2; 

and Z is a peptide having the formula I: 

His-X2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X1. 	17-Ala-Ala-X20-X21-Phe-Val-X24- 

Trp-Leu-X27-X28-Ala-X30; (I) 

wherein 

5 X2 is selected from Aib and Ser; 

X12 is selected from Lys, Arg, or Leu; 

X16 is selected from Arg and X; 

X17 is selected from Arg and X; 

X20 is selected from Arg, His, and X; 

D X21 is selected from Asp and Glu; 

X24 is selected from Ala and X; 

X27 is selected from Leu and X; 

X28 is selected from Arg and X; 

X30 is X or is absent; 

5 wherein at least one of X16, X17, X20, X24, X27, X28, and X30 is X; 

and wherein each residue X i- independently selected from the group consisting of Glu, Lys, Ser, Cys, 

Dbu, Dpr, and Orn; 

wherein the side chain o at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

) (i) Z1, wherein Z1  ' 	a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, where' 	Z 	is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2; 

and 

(b) an i sulin analogue. 

2 	Use of (a) a compound having the formula: 

R1-Z-R2  
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5 

wherein R1  is H, C1.4  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formula I: 

His-X2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ata-Ala-X20-X21- he-Val-X2,  

Trp-Leu-X27-X28-Ala-X30; (I) 

wherein 

X2 is selected from Aib and Ser; 

X12 is selected from Lys, Arg, or Leu; 

X16 is selected from Arg and X; 

10 X17 is selected from Arg and X; 

X20 is selected from Arg, His, and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and X; 

X27 is selected from Leu and X; 

15 X28 is selected from Arg and X; 

X30 is X or is absent; 

wherein at least one of X16, X17, X20, X24, X27, X28 and X30 is X; 

and wherein each residue X is independently selec ^d from the group consisting of Giu, Lys, Ser, Cys, 

Dbu, Dpr, arid Orn; 

20 wherein the side chain of at least one residue 	is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein f is a lipophilic moiety 	•niugated directly to the side chain of X: or 

(ii) 2122, wherein Z1  is a lipophilic mi ety, Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2; 

25 and 

(b) an insulin analogue; 

in the manufacture of a 	• dicament for preventing or reducing weight gain; promoting weight loss; 

improving circulating g 	cose levels, glucose tolerance or circulating cholesterol levels; lowering 

circulating LDL leve 	, increasing HDULDL ratio; or treating a condition caused or characterized by 

30 excess body wei' t. 

3, The us- if claim 2, wherein the compound (a) and insulin analogue (b) are formulated for 

simulta :'ous or sequential administration. 

35 4. 	he use of claim 2 or claim 3, wherein the the compound (a) and insulin analogue (b) are formulated 

s separate medicaments. 
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5. A method for preventing or reducing weight gain; promoting weight lots; improving circulating gi 	ose  

levels, glucose tolerance or circulating cholesterol levels; lowering circulating LDL levels; increas 	g 

HDULDL ratio; or treating a condition caused or characterized by excess body weight, said m 	hod 

comprising administering to a mammalian subject a combination of compounds comprising' 

5 (a) a compound having the formula: 

R1-Z-R2  

wherein R1  is H, C,.. alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and 2 is a peptide having the formula 1: 

10 His-X2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X 16-X 17- la-Ala-X20-X21-Phe-Val-X24- 

Trp-Leu-X27-X28-Ala-X30; (I) 

wherein 

X2 is selected from Aib and Ser; 

X12 is selected from Lys, Arg, or Leu; 

15 X16 is selected from Arg and X; 

X17 is selected from Arg and X; 

X20 is selected from Arg, His, and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and X; 

20 X27 is selected from Leu and X; 

X28 is selected from Arg and X; 

25 

X30 is X or is absent; 

wherein at least one of X16, X17, X 	, X24, X27, X28, and X30 is X; 

and wherein each residue X is in. pendently selected from the group consisting of Glu, Lys, Ser, Cys, 

Dbu, Dpr, and Om; 

wherein the side chain of at -ast one residue X is conjugated to a lipophilic substituent having the 

formula:  
(i) Z1, wherein Z1  is a 	foophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and 21  is conjugated to the side chain of X via 

30 Z2 ; 

and 

(b) an ins 	n analogue. 

35 

6. T'e combination of compounds for use in a method of treatment, the use, or the method of claims 1-5, 

w' erein said insulin analogue is selected from the group consisting of insulin glulisine, insulin lispro, 

legludec, Actraphane HM, LY2963016, LY2605541, pegylated insulin Lispro, insulin glargine , insulin 

detemir, insulin isophane, insulin aspart, insulin buccal, hyaluronidase insulin, and insulin prolamine. 
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7. The combination of compounds for use in a method of treatment, the use, or the method of an, one of 

claims 1-6, wherein (a) and (b) are administered in amounts that together are effective. 

5 8. The combination of compounds for use in a method of treatment, the use, or the met •d of any one of 

claim 1-7, wherein (a) and (b) are administered within one month of each other. 

9. The combination of compounds for use in a method of treatment, the use, or 	e method of any one of 

claims 1-8, wherein said condition caused or characterized by excess body 	-ight is selected from the 

10 group consisting of obesity, morbid obesity, obesity-linked inflammation, obesity-linked gallbladder 

disease, obesity-induced sleep apnea, metabolic syndrome, pre-diabetes, insulin resistance, glucose 

intolerance, type 2 diabetes, type I diabetes, hypertension, atheroger is dyslipidaemia, atherosclerosis, 

arteriosclerosis, coronary heart disease, peripheral artery diseas-, stroke, and microvascular disease. 

15 10. The combination of compounds for use in a method of 	satment, the use, or the method of any one 

claims 1-9, wherein said method prevents or reduces we • ht gain or promotes weight loss. 

11. The combination of compounds for use in a m= hod of treatment, the use, or the method of any one 

claims 1-9, wherein said method improves circ 	.ting glucose levels. 

20 

12. The combination of compounds for u 	in a method of treatment, the use, or the method of any one 

claims 1-11, wherein said subject has t pe 1 or type 2 diabetes. 

13. The combination of compou is for use in a method of treatment, the use, or the method of any one 

25 claims 1-12, wherein one or mere of said residues X is independently selected from Lys, Glu and Cys. 

14. The combination of ••mpounds for use in a method of treatment, the use, or the method of any one 

claims 1-13, wherein: 

X16 is selected fro 	Glu, Lys, and Ser; 

30 X17 is selected 	om Lys and Cys; 

X20 is select d from His, Lys, Arg, and Cys; 

X24 is set' cted from Lys, Glu, and Ala; 

X27 is 	elected from Leu and Lys; and/or 

X28 s selected from Ser, Arg, and Lys. 

35 
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15. The combination of compounds for use in a method of treatment, the use, or the method of a 

claims 1-14, wherein the peptide of formula I includes 

residues: 

one or more of the following combinations 

X2 is Aib and X17 is Lys; 

5 X2 is Aib and X17 is Cys; 

X2 is Aib and X20 is Cys; 

X2 is Aib and X28 is Lys; 

X12 is Arg and X17 is Lys; 

X12 is Leu and X17 is Lys; 

10 X12 is Lys and X20 is Lys; 

X12 is Lys and X17 is Lys; 

X16 is Lys and X17 is Lys; 

X16 is Ser and X17 is Lys; 

X17 is Lys and X20 is Lys; 

15 X17 is Lys and X21 is Asp; 

X17 is Lys and X24 is Glu; 

X17 is Lys and X27 is Leo; 

X17 is Lys and X27 is Lys; 

X17 is Lys and X28 is Ser; 

20 X17 is Lys and X28 is Arg; 

X20 is Lys and X27 is Leu; 

X21 is Asp and X27 is Leu; 

X2 is Aib, X12 is Lys, and X16 is Se',  

X12 is Lys, X17 is Lys, and X16 i 	Ser; 

25 X12 is Arg, X17 is Lys, and X1 	is Glu; 

X16 is Giu, X17 is Lys, and 	20 is Lys; 

X16 is Ser, X21 is Asp, 	d X24 is Glu; 

X17 is Lys, X24 is Glu and X28 is Arg; 

X17 is Lys, X24 is a  u, and X28 is Lys; 

30 X17 is Lys, X27 . Leu, and X28 is Ser; 

X17 is Lys, X 	is Leo, and X28 is Arg; 

X20 is Lys 	24 is Glu, and X27 is Leo; 

X20 is 	s, X27 is Leo, and X28 is Ser; 

X20 . Lys, X27 is Leo, and X28 is Arg; 

35 X • is Ser, X20 is His, X24 is Glu, and X27 is Leu; 

17 is Lys, X20 is His, X24 is Glu, and X28 is Ser; 

X17 is Lys, X20 is Lys, X24 is Glu, and X27 is Leu; or 

PCT/1B2012/000134 

n one 
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X17 is Cys, X20 is Lys, X24 is Glu, and X27 is Leu. 

16. The combination of compounds for use in a method of treatment, the use, or the method • any one 

claims 1-15, wherein the peptide of formula I contains only one amino acid of the type conj • ated to the 

5 lipophilic substituent. 

17. The combination of compounds for use in a method of treatment, the use, or t,  e method of claim 16, 

wherein the peptide of formula I contains only one Lys residue, only one Cys re idue, or only one Glu 

residue, andwherein the lipophilic substituent is conjugated to that residue. 

10 

18. The combination of compounds for use in a method of treatment, t' e use, or the method of any one 

claims 1-17, wherein the peptide sequence of formula I comprises o' e or more intramolecular bridges. 

15 

19. The combination of compounds for use in a method of tre 	ment, the use, or the method of claim 18, 

wherein the intramolecular bridge is formed between the s • - chains of two amino acid residues which 

are separated by three amino acids in the linear amino - 	d sequence of formula I. 

20. The combination of compounds for use in a m 	hod of treatment, the use, or the method of claim 19, 

wherein the intramolecular bridge is formed be 	een the side chains of residue pairs 16 and 20, 17 and 

20 

25 

21, 20 and 24, or 24 and 28, 

21. The combination of compounds fo 	se in a method of treatment, the use, or the method of any one 

claims 18-20, wherein the intramole• lar bridge is a salt bridge or a lactam ring, 

22, The combination of comp• nds for use in a method of treatment, the use, or the method of any one 

claims 18-21, wherein the 1 	ramolecular bridge involves a pair of residues selected from the group 

consisting of: 

X16 is Glu and X20 is 	y 

X16 is Glu and X2►  is Arg; 

30 X16 is Lys and 	0 is Glu; 

X16 is Arg a►. X20 is Glu; 

X17 is Ar• and X21 is Glu; 

X17 is 	s and X21 is Glu; 

X17 	Arg and X21 is Asp; 

35 7 is Lys and X21 is Asp; 

X20 is Glu and X24 is Lys; 

X20 is Glu and X24 is Arg; 
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X20 is Lys and X24 is Glu; 

X20 is Arg and X24 is Glu; 	 , 

X24 is Glu and X28 is Lys; 

X24 is Glu and X28 is Arg; 

5 X24 is Lys and X28 is Glu; and 

X24 is Arg and X28 is Glu. 

23. The combination of compounds for use in a method of treatment, the use, • the method of any one 

claims 1-22, wherein at least one of X16, X17, X20, and X28 is conjugated t. a lipophilic substituent. 

10 

24. The combination of compounds for use in a method of treatment, , e use, or the method of any one 

claims 1-23, wherein X30 is absent. 

25. The combination of compounds for use in a method of tre • ment, the use, or the method of any one 

15 claims 1-23, wherein X30 is present and is conjugated to a 	pophilic substituent. 

26. The combination of compounds for use in a met •d of treatment, the use, or the method of any one 

claims 1-25, wherein the compound has just one lipophilic substituent, at position 16, 17, 20, 24, 27, 28 or 

30, preferably at position 16, 17 or 20, particul- 	y at position 17. 

20 

27. The combination of compounds for u - in a method of treatment, the use, or the method of any one 

claims 1-25, wherein the compound h... precisely two lipophilic substituents, each at one of positions 16, 

17, 20, 24, 27, 28, and 30. 

25 28. The combination of comp4unds for use in a method of treatment, the use, or the method of claim 27, 

wherein the compound has ipophilic substituents at positions 16 and 17, 16 and 20, 16 and 24, 16 and 

27, 16 and 28, 16 and 3 	17 and 20, 17 and 24, 17 and 27, 17 and 28, 17 and 30, 20 and 24, 20 and 27, 

20 and 26, 20 and 30 24 and 27, 24 and 26, 24 and 30, 27 and 28, 27 and 30, or 28 and 30. 

30 29. The combir -tion of compounds for use in a method of treatment, the use, or the method of any one 

claims 1-12, 	herein said compound has the formula: 

R1-Z-R2  

wh-ein R1  is F-1, C,..4  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

35 is OH or NH2; 

and Z is a peptide having the formula Ila: 
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His-Alb-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-Val- 

Trp-Leu-Leu-X28-Ala; (lla) 

wherein: 

X12 is selected from Lys, Arg, and Leu; 

5 X16 is selected from Ser and X; 

X17 is X; 

X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

10 X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently selected from the group c 	sisting of Glu, Lys, and Cys; 

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(I) Z1, wherein Z1  is a lipophilic moiety conjugated directly to th 	side chain of X; or 

15 (ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, a 	Z1  is conjugated to the side chain of X via 

z2. 

3D. The combination of compounds for use in a m 	od of treatment, the use, or the method of any one 

claims 1-12, wherein said compound has the fo 	u a: 

20 R1-Z-R2  

wherein R1  is H, C1-4 alkyl, acetyl, formyl, 	enzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formul 	llb: 

His-Ser-Gin-Gly-Thr-Phe-Thr-Se 	' sp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-Val-X24- 

25 Trp-Leu-Leu-X28-Ala; (lib) 

wherein: 

X12 is selected from Lys Arg, and Leu; 

X16 is selected from 	er and X; 

X17 is X; 

30 X20 is selected rom His and X; 

X21 is selec -d from Asp and Glu; 

X24 is se cted from Ala and Giu; 

X28 is 	elected from Ser, Lys, and Arg; 

an• 	herein each residue X is independently selected from the group consisting of Glu, Lys, and Cys; 

35 erein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1 is a lipophilic moiety conjugated directly to the side chain of X; or 
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(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 	. 

Z2. 

5 

31. The combination of compounds for use in a method of treatment, the use, or the methor of claim 29, 

wherein said compound has the formula: 

R1-Z-R2  

wherein R1  is H, Ci.4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formula IIla: 

10 His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X 7-• a-Ala-X20-X21-Phe-Val-X24- 

Trp-Leu-Leu-X28-Ala; (111a) 

wherein: 

X12 is selected from Lys And Arg; 

X17 is X; 

15 X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently se 	cted from Glu, Lys, and Cys; 

20 wherein the side chain of at least one residu- 	is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1  is a lipophilic moiety ••njugated directly to the side chain of X; or 

(ii) Z1Z 2 , wherein Z1  is a lipophilic m• iety, Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2. 

25 

32. The combination of co 	sounds for use in a method of treatment, the use, or the method of claim 30, 

wherein said compound r .s the formula: 

R1-Z-R2  

wherein R1  is H, C 4  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

30 R2  is OH or NH 

and Z is a pe. ide having the formula 111b: 

His-Ser-G 	-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-Val-X24- 

Trp-Le 	Leu-X28-Ala; (lllb) 

whe em: 

35 2 is selected from Lys and Arg; 

X17 is X; 

X20 is selected from His and X; 
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X21 is selected from Asp and Glu; 

X21 is selected from Ala and OW; 

X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently selected from Glu, Lys, and Cys; 

5 wherein the side chain of at least one residue X is conjugated to a lipophilic substituent h•- ing the 

formula: 

(I) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to he side chain of X via 

Z2. 

10 

33. The combination of compounds for use in a method of treatment, t 	use, or the method of claim 31, 

wherein said compound has the formula: 

R1-Z-R2  

wherein R' is H, C1,4 alkyl, acetyl, formyl, benzoyl, or trifluoroa 	tyl; 

15 R2  is OH or NH2; 

and Z is a peptide having the formula IVa: 

His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Ty -Leu-Asp-Ser-X17-Ala-Ala-His-X21-Phe-Val-X24- 

Trp-Leu-Leu-X28-Ala; (IVa): 

wherein 

20 X12 is selected from Lys and Arg; 

X17 is X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, an• Arg; 

25 wherein X is selected from the stoup consisting of Glu, Lys, and Cys; 

and wherein the side chain . X is conjugated to a lipophilic substituent having the formula: 

(i) Z1, wherein 21  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is 	lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2. 

30 

34. The corn,  nation of compounds for use in a method of treatment, the use, or the method of Claim 32, 

wherein s 	compound has the formula: 

R1-Z-R2  

whet in R 	is H, C1-4 alkyl, acetyl„ formyl, benzoyl, or trifluoroacetyl; 

35 R2  is OH or NH2; 

and Z is a peptide having the formula IVb: 
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His-Ser-Gin-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ale-Ala-His-X21-Phe-Val- 

Trp-Leu-Leu-X28-Ala; (IVb) 

wherein: 

X12 is selected from Lys and Arg; 

5 X17 is X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, and Arg; 

wherein X is selected from the group consisting of Glu, Lys, and Cys; 

10 and wherein the side chain of X is conjugated to a lipophilic substituent ha 	ng the formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side c 	:in of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is c 	jugated 

z2. 

to the side chain of X via 

15 35. The combination of compounds for use in a method oft -a ment, the use, 

claims 1-34, wherein said peptide Z has the sequence: 

or the method of any one 

HSQGTFTSDYSKYLDSKAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDKKAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAKDFVEWLLRA; 

20 HSQGTFTSDYSKYLDSKAAHDFVEWLKRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLL 

HSQGTFTSDYSRYLDSKAAHDFVEW 	RA; 

HSQGTFTSDYSLYLDSKAAHDFVE ft ,  LLRA; 

HSQGTFTSDYSKYLDSKAAHDF 	WLLRAK; 

25 HSQGTFTSDYSKYLDSKAAH r VEWLLSAK; 

HSQGTFTSDYSKYLDS • ' 4 DFVEVVLKSA; 

HSQGTFTSDYSKYLDS 	HDFVKWLLRA; 

HSQGTFTSDYSKYLD CAAHDFVEWLLRA; 

HSQGTFTSDYSKY DSCAAHDFVEWLLSA; 

30 HSQGTFTSDYS YLDSKAACDFVEWLLRA; 

HSQGTFTSD SKYLDKSAAHDFVEWLLRA; 

H-Aib-QGT' TSDYSKYLDSKAAHDFVEWLLSA; 

H-Aib-Q TFTSDYSKYLDSKAAHDFVEWLLSAK; 

H-Ai. oil GTFTSDYSKYLDSKAARDFVAWLLRA; 

35 H- ib-QGTFTSDYSKYLDSKAAKDFVAWLLRA; 

-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLKA; 
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H-Aib-QGTFTSDYSKYLDSKAAKDFVAVVLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVAWLLKA; . 

H-Aib-OGTFTSDYSKYLDKKAAHDFVAVVIIRA; 

H-Aib-QGTFTSDYSRYLDSKAAHDFVEWLLSA; 

5 H-Aib-QGTFTSDYSKYLDSKAAHDFVKVVLLSA; 

H-Aib-QGTFTSDYSLYLDSKAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSCAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAACDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDKOKAAEODFVEWLLRA; 

10 H-Aib-QGTFTSDYSKYLDSKAAHDFVEOWLLKOA; 

H-Aib-QGTETSDYSKYLDSKAAKODFVEOWLLRA; 

H-Aib-QGTFTSDYSKYLDSKOAAHEOFVEWLLKA; or 

H-Aib-QGTFTSDYSKYLDSKOAAKEOFVEWLLRA. 

15 36. The combination of compounds for use in a method 

claims 1-35, wherein said peptide Z has the sequence: 

of eat ent, the use, or the method of any one 

HSQGTFTSDYSKYLDS-K*-AAHDFVEWLLRA; 

HSQGTFTSDYSKYLD-K*-KAAHDFVEWLLRA; 

FISQGTFTSDYSKYLDSKAA-K*-DFVEWLLRA; 

20 HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-" A  

HSQGTFTSDYSKYLDSKAAHDFVEWLL- -A; 

HSQGTFTSDYSRYLDS-K*-AAHDFVE 	LLRA; 

HSQGTFTSDYSLYLDS-K*-AAHDF 	LLRA; 

HSQGTFTSDYSKYLDSKAAHDF I EWLLRA-K*; 

25 HSQGTFTSDYSKYLDSKAAH roFVEWLLSA-K*; 

HSQGTFTSDYSKYLDS ' ' DFVEWL-K*-SA; 

HSQGTFTSDYSKYLDS r' ' HDFV-K*-WLLRA; 

HSQGTFTSDYSKYL I .-C*-AAHDFVEVVLLRA; 

HSQGTFTSDYSK 	DS-C"-AAHDFVEWLLSA; 

30 HSQGTFTSDY 	YLDSKAA-C*-DFVEWLLRA; 

HSQGTFTSI SKYLD-K*-SAAHDFVEWLLRA: 

H-Aib-QG 	TSDYSKYLDS-K*-AAHDFVEWLLSA; 

H-Aib • TFTSDYSKYLDSKAAHDFVEWLLSA-K"; 

H-A.4-0GTFTSDYSKYLOS-K*-AARDFVAWLLRA; 

35 Aib QGTFTSDYSKYLDSKAA-K*-DFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL-K*-A; 

H-Aib-OGTFTSDYSKYLDS-K*-RAHDFVEWLLRA; 
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H-Aib-QGTFTSDYSKYLDS-K*-AAHDFVEWLLKA; 

H-Aib-QGTFTSDYSKYLDSKAA-K*-DFVAWLLSA;  
H-Aib-QGTFTSDYSKYLDSKAAHDFVAWLL-K*-A; 

H-Aib-QGTFTSDYSKYLD-K*-KAAHDFVAWLLRAi 

5 H-Aib-QGTFTSDYSRYLDS-K*-AAHDFVEWLLSA; 

H-Rib-QGTFTSDYSKYLDSKAAHDFV-K"-WLLSA; 

H-Aib-QGTFTSDYSLYLDS-K"-AAHDRIEWLLSAi 

H-Aib-QGTFTSDYSKYLDS-C*-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAA-C*-DFVEWLLRA; 

10 H-Aib-QGTFTSDYSKYLD-S"-KAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDKOK*AAEODFVEVVLLRA; 

H-Aib-QGTFTSDYSKYLDSK*AAHDFVEOWLLKOA 

H-Aib-QGTFTSDYSKYL DSK*AAKODFVEQWLLRA; 

H-Aib-QGTFTSDYSKYLDSKOAAHEOFVEWLLK*A; or 

15 H-Aib-QGTFTSDYSKYLOSKOAAK*EOFVEWLLRA, 

wherein "*" indicates the position of a lipophilic substitue 

37. The combination of compounds for use in a 	d of treatment, the use, or the method of any one 

claims 1-36, wherein Z1  comprises a hydrocarb• 	chain having 10 to 24 C atoms, 10 to 22 C atoms, or 10 

20 to 20 C atoms. 

38. The combination of compounds for 	se in a method of treatment, the use, or the method of claim 37, 

wherein Z1  is a dodecanoyi, 2-butylo• tanoyl, tetradecanoyl, hexadecanoyl, heptadecanoyl, octadecanoyl, 

or eicosanoyl moiety. 

25 

39 The combination of comtounds for use in a method of treatment, the use, or the method of any one 

claims 1-38, wherein Z2  is or comprises one or more amino acid residues. 

30 

40. The combinati• 	of compounds for use in a method of treatment, the use, or the method of claim 39, 

wherein Z2  is a 	Glu, Glu, 8-Ala or b-Lys residue, or a 3-aminopropanoyl, 4-aminobutanoyl, 8- 

arninooctano 	or 8-amino-3,6-dioxaoctanoyl moiety. 

35 

41. T 	combination of compounds for use in a method of treatment, the use, or the method of claim 40, 

wh: ein the lipophilic substituentis selected from the group consisting of dodecanoyi-y-Glu, 

I -xadecanoly- y-Glu, hexadecanoyl-Glu, hexadecanoyl-p-aminopropanoy11, hexadecanoy148-

aminooctanoyli, hexadecanoyl-e-Lys, 2-butyloctanoyl- y-Glu, octadecanoyl-y-Glu, and hexadecanoy144-

aminobutanoyil. 
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42. The combination of compounds for use in a method of treatment, the use, or the method 

wherein Z has the formula: 

of c 4% m 41, 

HSQGTFTSDYSKYLD-K(Hexadecanoyl-y-Glu)-KAAHDFVEVVLLRA; 

5 	HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-Glu)-RA; 

HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVEVVLLRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-A.AHDFVEVVLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AARDFVAWLLRA; 

10 	H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLSA; 

H-Rib-QGTFTSOYSKYLDSKAAHDFVEVVLL-K(Hexadecanoyl-y-Glu)-A. 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLL I` ; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVE() 	LKOA; 

HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEW 	RA; 

15 	H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-D 	'AWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDF EWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoy1-(3-amino ropanoytp-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoy148-am ooctanoylp-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-c-L 	)-AAHDFVEVVLLSA; 

20 	HSQGTFTSDYSKYLDS-K(Hexadecanoyl)-A ' , 'DFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(Octadecanoyl- 	Glu)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K([2-Butylocta 	y1)-y-Glu)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(Hexadeca ,oyl-[4-Aminobutanoyl])-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(Octade, .noyl- y-Glu)-AAHDFVEWLLSA; 

25 	HSQGTFTSDYSKYLDS-K(Hex.•ecanoyl-E)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS- 	Hexadecanoy1)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLD -K(Octadecanoyl- y-Glu)-AAHDFVEVVLLSA; 

H-Aib-QGTFTSDYSKY •S-K([2-Butyloctanoyl]-y-Glu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYS 	LDS-K(Hexadecanoy1[4-Aminobutanoylp-AAHDFVEWLLSA; 

30 	H-Aib-QGTFTSD 	KYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA; or 

H-Aib-QGTFT 	YSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA; 

wherein resi ues marked "0" participate in an intramolecular bond. 

43. T 	combination of compounds for use in a method of treatment, the use, or the method of claim 41, 

35 	wh- ein Z has the formula: 

Aib-QGTFTSDYS-K(Hexadecanoyl-isoGiu)-YLDSKAAHDFVEVVLLSA: 

H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-KAAHDFVEVVLLSA; 
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H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)-DFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFV-K(Hexadecanoyl-isoGlu)-WLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)-AARDFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAKDFVEVVLLSA; 

5 H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHEFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAEDFVEWLLSA; or 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyi-isoGlu)-AAHDFVEWLLEA. 

10 44. A combination of compounds for use in a method for preventing or re• cing weight gain; promoting 

weight loss; improving circulating glucose levels, glucose tolerance or 	culating cholesterol levels; 

lowering circulating LDL levels; increasing HDULDL ratio; or treatin• . condition caused or characterized 

by excess body weight, said method comprising administering to 	mammalian subject a combination of 

compounds comprising: 

15 (a) a compound having the formula: 

2  R'-Z-R 

wherein R1  is H, C1.4 alkyl, acetyl, formyl, benzoyl, or 	luoroacetyl; 

R2  is OH or NH 2; 

and Z is a peptide having the formula V: 

20 His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Se 	ys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu- 

Trp-Leu-Leu-X28; (V) 

wherein: 

X17 is X; 

X28 is Ser or absent; 

25 wherein X is selected from the g •up consisting of Glu, Lys, and Cys; 

and wherein the side chain of 	is conjugated to a lipophilic substituent having the formula: 

(i) Z1, wherein Z1  is a lipop' ilic moiety conjugated directly to the side chain of X; or 

(ii) Z1 Z2 , wherein Z' is a ipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2 ; and 

30 (b) an insulin anal.. ue. 

45. 	Use of ( 	a compound having the formula: 

R1 -Z-R2  

wherei 	'' is H, C14  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

35 R2  is •H or NH2; 

a • Z is a peptide having the formula V: 
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His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-G1 

Trp-Leu-Leu-X28; (V) 

wherein: 

X17 is X; 

5 X28 is Ser or absent; 

wherein X is selected from the group consisting of Glu, Lys, and Cys; 

and wherein the side chain of X is conjugated to a Iipophilic substituent having the f• mule: 

(i) Zt , wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; • 

(ii) Z1Z2 , wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated o the side chain of X via 

10 Z2; and 

(b) an insulin analogue; 

in the manufacture of a medicament for preventing or reducing weigh sain; promoting weight loss; 

improving circulating glucose levels, glucose tolerance or circulatin 	cholesterol levels; lowering 

circulating LDL levels; increasing HDULDL ratio; or treating a c• 	dition caused or characterized by 

15 excess body weight. 

46. The use of claim 45, wherein the compound (a) ant insulin analogue (b) are formulated for 

simultaneous or sequential administration. 

20 47. The use of claim 45 or claim 46, wherein 	e the compound (a) and insulin analogue (b) are 

formulated as separate medicaments. 

48. A method for preventing or reduc 	g weight gain; promoting weight loss; improving circulating 

glucose levels, glucose tolerance • 	circulating cholesterol levels; lowering circulating LDL levels; 

25 increasing HDL/LDL ratio; or tr-:: ing a condition caused or characterized by excess body weight, said 

method comprising adminis 	ng to a mammalian subject a combination of compounds comprising: 

(a) a compound having th 	formula: 

R1-Z-R2  

wherein R' is H, C1. 	alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

30 R2  is OH or NH2;  

and Z is a pe 	de having the formula V: 

His-Aib-GI 	Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu- 

Trp-Leu 	eu-X28; (V) 

where n 

35 X 	is X; 

28 is Ser or absent; 

wherein X is selected from the group consisting of Glu, Lys, and Cys; 
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and wherein the side chain of X is conjugated to a lipophilic substituent having the formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) ZiZ2, wherein Z.1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain ri 	X via 

22; and 

5 (b)-an insulin analogue. 

49. The combination of compounds for use in a method of treatment, the use, or th 	method of any one 

of claims 44-48, wherein said insulin analogue is selected from the group consist' 	of insulin glulisine 

(Apidra), insulin lispro (Humalog), Degludec, Actraphane HM, LY2963016, LY 605541, pegylated insulin 

10 Lispro, insulin glargine (Lantus), insulin detemir (Levemir), insulin isophane 	insulin aspart, insulin buccal, 

hyalurinidase, and insulin protamine 

50. The combination of compounds for use in a method of treatment 	he use, or the method of any one 

claims 44-49, wherein (a) and (b) are administered in amounts tha together are effective. 

15 51. The combination of compounds for use in a method of 	atment, the use, or the method of any one 

claims 44-50, wherein (a) and (b) are administered within •ne month of each other. 

52. The combination of compounds for use in a m- 	od of treatment, the use, or the method of any one 

claims 44-51, wherein said condition caused or • aracterized by excess body weight is selected from the 

20 group consisting of obesity, morbid obesity, ooesity-linked inflammation, obesity-linked gallbladder 

disease, obesity-induced sleep apnea, me -bolic syndrome, pre-diabetes, insulin resistance, glucose 

intolerance, type 2 diabetes, type I diab- es, hypertension, atherogenic dyslipidaemia, atherosclerosis, 

arteriosclerosis, coronary heart dise- e, peripheral artery disease, stroke, and microvascular disease. 

25 53. The combination of comp• nds for use in a method of treatment, the use, or the method of any one 

claims 44-52, wherein said r ethod prevents or reduces weight gain or promotes weight loss. 

54. The combination • compounds for use in a method of treatment; the use, or the method of any one 

claims 44-52, whey- n said method improves circulating glucose levels. 

30 

55. The co 	nation of compounds in a method of treatment, the use, or the method of any one claims 

44-54, wh- rein said subject has type 1 or type 2 diabetes. 

35 

56. he combination of compounds for use in a method of treatment, the use, or the method of claim 55, 

e ein said subject has type 2 diabetes. 
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57. The combination of compounds for use in a method of treatment, the use, or the method of any o -

claims 44-56, wherein Z has the formula: 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLS; or 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGiu)-AAHDFVEWLL. 

5 

58. A combination of compounds for use in a method for preventing or reducing weigh •ain; promoting 

weight loss; improving circulating glucose levels, glucose tolerance or circulating ch. esterol levels; 

lowering circulating LDL levels; increasing HDULDL ratio; or treating a condition 	used or characterized 

by excess body weight, said method comprising administering to a mammalia 	subject a combination of 

10 compounds comprising: 

(a) a compound having the formula: 

R1-Z-R2  

wherein R1  is H, Ci_.4 alkyl, acetyl, formyl, benzoyl, or trifluoroacety 

R2  is OH or NH2; 

15 and Z is a peptide having the formula VI: 

His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Le -Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Giu- 

Trp-Leu-Leu-Ser-Ala; (VI) 

wherein: 

X17 is X; 

20 wherein X is selected from the group consist' . of Glu, Lys, and Cys; 

and wherein the side chain of X is conjuga 	d to a lipophilic substituent having the formula: 

(I) Z1 , wherein f is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z'Z2, wherein Z1  is a lipophilic mo 	y Z2  is a spacer, and Z1  is conjugated to the side chain of X via 

Z2; and 

25 (b) an insulin analogue. 

59. Use of (a) a compou 	having the formula: 

R1-Z-R2  

wherein R1  is H, C 	alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

30 R2  is OH or NH2  

and Z is a pepide having the formula VI: 

His-Aib-Gl -Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu- 

Trp-Le 	eu-Ser-Ala; (VI) 

w e 

35 X 	is X; 

wherein X is selected from the group consisting of Glu, Lys, and Cys; 

and wherein the side chain of X is conjugated to a fipophilic substituent having the formula: 
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(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z' is conjugated to, the side chain o 	via 

Z2; and 

(b) an insulin analogue; 

5 in the manufacture of a medicament for preventing or reducing weight gain; promoting w ight loss; 

improving circulating glucose levels, glucose tolerance or circulating cholesterol level , lowering 

circulating LDL levels; increasing HDIJLDL ratio; or treating a condition caused or t aracterized by 

excess body weight. 

10 60. The use of claim 59, wherein the compound (a) and insulin analogue . are formulated for 

simultaneous or sequential administration. 

61. The use of claim 59 or claim 60, wherein the the compound (. 	arid insulin analogue (b) are 

formulated as separate medicaments. 

15 

62. A method for preventing or reducing weight gain; pr. 	oting weight loss; improving circulating 

glucose levels, glucose tolerance or circulating tholes -rot levels; towering circulating LDL levels; 

increasing HDL/LDL ratio; or treating a condition c- sed or characterized by excess body weight, said 

method comprising administering to a mammali- 	subject a combination of compounds comprising: 

20 (a) a compound having the formula: 

R1-Z-R2  

wherein R' is H, Ci4 alkyl, acetyl, formy , benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the for 	i la VI: 

25 His-Aib-Glu-Gly-Thr-Phe-Thr-S r-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu- 

Trp-Leu-Leu-Ser-Ala; (VI) 

wherein: 

X17 is X; 

wherein X is select; ii from the group consisting of Glu, Lys, and Cys; 

30 and wherein the 	de chain of X is conjugated to a lipophilic substituent having the formula: 

(i) Z1, where',  Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 
(ii) zizz

, 
	erein Z' is a lipophilic moiety, Z2  is a spacer, and Z.1  is conjugated to the side chain of X via 

Z2; and 

(b) a' insulin analogue. 

35 

.3. The combination of compounds for use in a method of treatment, the use, or the method of any one 

of claims 58-62, wherein said insulin analogue is selected from the group consisting of insulin glulisine , 
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insulin lispro, Degludec, Actraphane HM, LY2963016, LY2605541, pegylated insulin lispro, insulin 

glargine, insulin detemir, NN-1953, IN-105, BIOD-620 and Analog-PH2O. 

64. The combination of compounds for use in a method of treatment, the use, or the metho►  of any one 

5 of claims 58-63, wherein (a) and (b) are administered in amounts that together are effect e. 

65. The combination of compounds for use in a method of treatment, the use, or t - method of any one 

of claims 58-64, wherein (a) and (b) are administered within one month of each . her. 

10 

15 

66. The combination of compounds for use in a method of treatment, the 	e, or the method of any one 

of claims 55-65, wherein said condition caused or characterized by exc..: s body weight is selected from 

the group consisting of obesity, morbid obesity, obesity-linked inflam 	ation, obesity-linked gallbladder 

disease, obesity-induced sleep apnea, metabolic syndrome, pre-d'zbetes, insulin resistance, glucose 

intolerance, type 2 diabetes, type I diabetes, hypertension, athr- ogenic dyslipidaemia, atherosclerosis, 

arteriosclerosis, coronary heart disease, peripheral artery di -ase, stroke, and microvascular disease. 

67. The combination of compounds for use in a meths • of treatment, the use, or the method of any one 

of claims 58-66, wherein said method prevents or r 	uces weight gain or promotes weight loss. 

20 68. The combination of compounds for use i 	method of treatment, the use, or the method of any one 

of claims 58-66, wherein said method impr-ves circulating glucose levels. 

69. The combination of compounds .r use in a method of treatment, the use, or the method of any one 

of claims 58-68, wherein said sub 	t has type 1 or type 2 diabetes. 

25 

70. The combination of co 	ounds for use in a method of treatment, the use, or the method of any one 

of claims 58-69, wherein 	has the formula: H-Aib-EGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- 

AAHDFVEWLLSA. 

30 71. The cornbin 	ion of compounds for use in a method of treatment, the use, or the method of any one 

of claims 1-5, 	herein said combination of compounds includes H-H-Aib-QGTFTSDYSKYLDS- 

K(Hexade 	noyl-isoGlu)-AAHDFVEWLLSA-NH2  and insulin glargine. 

72 	e combination of compounds for use in a method of treatment, the use, or the method of any one 

35 of 	laims 1-5, wherein said combination of compounds includes H-H-Aib-QGTFTSDYSKYLDS- 

(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH2  and insulin detemir. 
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73, The combination of compounds for use in a method of treatment, the use, or the method of any o'e 

of claims 1-5, wherein said combination of compounds includes H-H-Aib-QGTFTSDYSKYLDS- 

5 

K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH 2  and glulisine, 

74, The combination of compounds for use in a method of treatment, the use, or the met •d of any one 

of claims 1-5, wherein said combination of compounds includes H-H-Aib-QGTFTSDYS 	LDS- 

K(Hexactecanoyl-isoGiu)-AAHDFVEWLLSA-NH2  and insulin lispro. 

75. The combination of compounds for use in a method of treatment, the use .r the method of any one 

10 of claims 1-5, wherein said combination of compounds includes H-H-Aib- 	e 	TSDYSKYLDS- 

K(Hexadecanoyl-isoG1u)-AAHDFVEWLLSA-NH2  and degludec. 

76. The combination of compounds for use in a method of treatm 	the use, or the method of any one 

of claims 1-5, wherein said combination of compounds includes 	H-Aib-QGTFTSDYSKYLDS- 

15 K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-N112  and Actrap -ne 

77. The combination of compounds for use in a methot of treatment, the use, or the method of any one 

of claims 1-5, wherein said combination of compou 	includes H-H-Aib-QGTFTSDYSKYLDS- 

K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH 	nd LY2963016. 

20 

78, The combination of compounds for us; in a method of treatment, the use, or the method of any one 

of claims 1-5, wherein said combination ,..f compounds includes H-H-Aib-QGTFTSDYSKYLDS- 

K(Hexadecanoyl-isoGlu)-AAHDFV 	LSA-NH2  and LY2605541. 

25 79. The combination of compo 	ds for use in a method of treatment, the use, or the method of any one 

of claims 1-5, wherein said c,mbination of compounds includes H-H-Alb-QGTFTSDYSKYLDS- 

K(Hexadecanoyl-isoGiu)-' ' HDFVEWLLSA-NH2  and pegylated insulin Lispro. 

80. The combinatio 	of compounds for use in a method of treatment, the use, or the method of any one of 

30 claims 1-5, when= n said combination of compounds includes H-H-Aib-QGTFTSDYSKYLDS- 

K(Hexadecan• l-isoGlu)-AAHDFVEWLLSA-NH2  and NN-1953, IN-105, BIOD-620 and Analog-PH2O. 

81. Th= combination of compounds for use in a method of treatment, the use, or the method of any one 

of c 	s 1-80, wherein (a) and (b) are administered within one week, three days, or two days of each 

35 	of er 
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82. The combination of compounds for use in a method of treatment, the use, or the method of clal 	81, 

wherein (a) and (b) are administered within one day, 12 hours, or six hours of each other. 

83. A compound for use in a method for preventing or reducing weight gain; promoting we 	loss; 

5 improving circulating glucose levels, glucose tolerance or circulating cholesterol levels; l 	ering 

circulating LDL levels; increasing 1-IDULDL ratio; or treating a condition caused or oh 	acterized by 

excess body weight in a mammalian subject that is receiving an insulin analogue, 	id method comprising 

administering to said subject the compound recited in any one of claims 1-80 in $n effective amount. 

10 84. Use of the compound recited in any one of claims 1-80, in the manuf . ure of a medicament for 

preventing or reducing weight gain; promoting weight loss; improving cir' ulating glucose levels, glucose 

tolerance or circulating cholesterol levels; lowering circulating LDL le -Is; increasing HDL/LDL ratio; or 

treating a condition caused or characterized by excess body weig 	in a mammalian subject that is 

receiving an insulin analogue. 

15 

85. A method for preventing or reducing weight gain; pro►  oting weight toss; improving circulating 

glucose levels, glucose tolerance or circulating cholest rot levels; lowering circulating LDL levels; 

increasing HDL/LDL ratio; lowering circulating triacy .lycerol levels, lowering circulating free fatty acids or 

treating a condition caused or characterized by a cess body weight in a mammalian subject that is 

20 receiving an insulin analogue, said method cor prising administering to said subject the compound recited 

in any one of claims 1-80 in an effective a 	aunt. 

86. The compound for use in a meth.. of treatment, the use, or the method of any one of claims 1-85, 

wherein said insulin analogue is se -cted from the group consisting of insulin glulisine (Apidra), insulin 

25 lispro (Humalog), Degludec, Act,:phane HM, LY2963018, LY2605541, pegylated insulin Lispro, insulin 

glargine (Lantus), insulin det 	it (Levemir), NN-1953, IN-105, BIOD-620 and Analog-PH20. 

87. The compound for 	e in a method of treatment, the use, or the method of any one of claims 83-86, 

wherein said conditio 	caused or characterized by excess body weight is selected from the group 

30 consisting of obes 	, morbid obesity, obesity-linked inflammation, obesity-linked gallbladder disease, 

obesity-induce• sleep apnea, metabolic syndrome, pre-diabetes, insulin resistance, glucose intolerance, 

type 2 diabe -s, type I diabetes, hypertension, atherogenic dyslipidaemia, hypertriglyceridemia, 

hypercho, sterolemia, atherosclerosis, arteriosclerosis, coronary heart disease, peripheral artery disease, 

stroke 	nd microvascular disease. 

35 

8.. The compound for use in a method of treatment, the use, or the method of any one of claims 83-87, 

wherein said method prevents or reduces weight gain or promotes weight loss. 
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89. The compound for use in a method of treatment, the use, or the method of any one of claim 83-87, 

wherein said method improves circulating glucose levels. 

5 90. The compound for use in a method of treatment, the use, or the method of any one if  .f claims 83-89, 

wherein said subject has type 1 or type 2 diabetes. 

91. The compound or combination of compounds for use in a method of treat 	-nt, the use, or the 

method of any one of claims 1-91, wherein said compound is part of a composition comprising said 

10 compound, or a salt or derivative thereof, in admixture with a carrier. 

92. The compound or combination of compounds for use in a meth.: of treatment, the use, or the 

method of claim 91, wherein said composition is a pharmaceutic 	acceptable composition, and the 

carrier is a pharmaceutically acceptable carrier. 

15 

93. The compound or combination of compounds for us: in a method of treatment, the use, or the 

method of any one of claims 1-93, wherein said comp• nd is administered in a dosage of 0.1 nmol/kg to 

1 umol/kg. 

20 94. The compound or combination of compo 	ds for use in a method of treatment, the use, or the 

method of claim 93, wherein said compou • is administered in a dosage of 3 nmol/kg to 30 nmol/kg. 

95. The compound or combination o 	ompounds for use in a method of treatment, the use, or the 

method of any one of claims 1-94, 	herein said insulin analogue is administered in a dosage of 0.02 U/kg 

25 to 20 U/kg. 

96. The compound or co 	nation of compounds for use in a method of treatment, the use, or the 

method of claim 95, wh= ein said insulin analogue is administered in a dosage of 0.1 U/kg to 0.3 U/kg or 

in a dosage of about 	2 U/kg. 

30 

97. The comp• rid or combination of compounds for use in a method of treatment, the use, or the 

method of a, 	one of claims 1-96, wherein said compound is administered every other week, weekly, 

every other day, daily, twice daily, or three times daily. 

35 98 	he compound or combination of compounds for use in a method of treatment, the use, or the 

• -thod of any one of claims 1-97, wherein said insulin analogue is administered every other week, 

weekly, every other day, daily, twice daily, or three times daily. 
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5 

99. The compound or combination of compounds for use in a method of treatment, the use, or the 

method of any one of claims 1-98, wherein said compound or combination of compounds is ad,  inistered 

in an amount sufficient to reduce food intake in said subject by at least 5%, 10%, 15%, 20% 	5%, 30%, 

or 50%. 

100. The compound or combination of compounds for use in a method of treatme 	the use, or the 

method of any one of claims 1-98, wherein said combination of compounds is a 	inistered in an amount 

sufficient to reduce the subject's fasting blood glucose level by at least 1, 2, 	4, 5, 6, 8, 10, 11, 12, 15, or 

10 20 mM. 

15 

101. The compound or combination of compounds for use in a meth d of treatment, the use, or the 

method of any one of claims 1-98, wherein said compound or co 	nation of compounds is administered 

in an amount sufficient to reduce the subject's HbAlc level by - least 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 

0,6%, 0.8%, 1.0%, 1.5%, or 2.0%. 

102. The compound or combination of compounds for 	se in a method of treatment, the use, or the 

method of any one of claims 1-98, wherein adminis ation of said compound or combination of 

compounds results in a body weight reduction o -t east 3%, 5%, 8%, 10%, 12%, 15% or 20% within 1 

20 year of starting administration. 

103. The compound or combination of ompounds for use in a method of treatment, the use, or the 

method of any one of claims 1-98, w' -rein administration of said compound or combination of 

compounds results in a body wet. t reduction of at least 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%, 15% 

25 within six months of starting ad 	inistration. 

104. The compound or c 	bination of compounds for use in a method of treatment, the use, or the 

method of any one of 	-ims 1-98, wherein administration of said compound or combination of 

compounds results 	a body weight reduction of at least 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, 10% or 

30 15% within three 	onths of starting administration. 

105. The ..mpound or combination of compounds for use in a method of treatment, the use, or the 

method if any one of claims 1-104, wherein said compound is administered subcutaneously, 

intra -nously, intramuscularly, by inhalation, rectally, buccally, intraperitoneally, intraarticularly, or orally. 

35 
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107. The compound or combination of compounds for use in a method of treatment, the use, or the 

method of any one of claims 1-105, where said insulin analogue is administered subcutaneously, 

intravenously, intramuscularly, by inhalation, rectally, buccally, intraperitoneally, intraarticularly, •r orally. 

5 108. The compound or combination of compounds for use in a method of treatment, the 	e, or the 

method of any one of claims 1-107, wherein said subject is a human. 

109. 	A kit comprising: 

(a) a compound as recited in any of claims 1-80; and 

10 (b) an insulin analogue. 

110. The kit of claim 109 further comprising: 

(c) instructions for administering (a) and (b) to a mammalian sub. 	n need of preventing or reducing 

weight gain; promoting weight loss; improving circulating glucose levels, glucose tolerance or circulating 

15 cholesterol levels; lowering circulating LDL levels; increasin,, HDL/LDL ratio; or treatment for a condition 

caused or characterized by excess body weight. 

111. The kit of claim 109 or 110, wherein said ins 	n analogue is selected from the group consisting of 

insulin glulisine, insulin lispro, Degludec, Actrap ane HM, LY2963016, LY2605541, pegylated insulin 

20 Lispro, insulin glargine (Lantus) insulin dete 	(Levemir), NN-1953, IN-105, BIOD-620 and Analog-PH20. 
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CLAIMS 

1. Use of a compound having the formula: 

R1-Z-R2  

5 wherein R1  is H, C1-4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formula I: 

His-X2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-Val- 

X24-Trp-Leu-X27-X28-Ala-X30; (I) 

10 wherein 

X2 is selected from Aib and Ser; 

X12 is selected from Lys, Arg, or Leu; 

X16 is selected from Arg and X; 

X17 is selected from Arg and X; 

15 X20 is selected from Arg, His, and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and X; 

X27 is selected from Leu and X; 

X28 is selected from Arg and X; 

20 X30 is X or is absent; 

wherein at least one of X16, X17, X20, X24, X27, X28, and X30 is X; 

and wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser, 

Cys, Dbu, Dpr, and Orn; 

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

25 formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

via Z2; 

in the manufacture of a medicament for preventing or reducing weight gain or promoting weight loss 

30 in a mammalian subject having type 2 diabetes that is receiving an insulin analogue. 

2. The use of claim 1, wherein 

said compound having formula R1-Z-R2 is administered in a dosage of 3 nmol/kg to 30 

nmol/kg; and/or 

35 said insulin analogue is administered in a dosage of 0.02 U/kg to 0.3 U/kg or in a dosage of 

about 0.2 U/kg. 

3. The use of claim 1, wherein the compound having formula R1-Z-R2  and the insulin analogue are 

formulated for simultaneous or sequential administration and/or wherein the compound having 

40 formula R1-Z-R2  and the insulin analogue are formulated as separate medicaments. 
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4. The 

wherein 

wherein 

use of any preceding claim, 

one or more of said residues X is independently selected from Lys, Glu and Cys; and/or 

X16 is selected from Glu, Lys, and Ser; 

5 X17 is selected from Lys and Cys; 

X20 is selected from His, Lys, Arg, and Cys; 

X24 is selected from Lys, Glu, and Ala; 

X27 is selected from Leu and Lys; and/or 

X28 is selected from Ser, Arg, and Lys; and/or 

10 wherein the peptide of formula I includes one or more of the following combinations of residues: 

X2 is Aib and X17 is Lys; 

X2 is Alb and X17 is Cys; 

X2 is Aib and X20 is Cys; 

X2 is Aib and X28 is Lys; 

15 X12 is Arg and X17 is Lys; 

X12 is Leu and X17 is Lys; 

X12 is Lys and X20 is Lys; 

X12 is Lys and X17 is Lys; 

X16 is Lys and X17 is Lys; 

20 X16 is Ser and X17 is Lys; 

X17 is Lys and X20 is Lys; 

X17 is Lys and X21 is Asp; 

X17 is Lys and X24 is Glu; 

X17 is Lys and X27 is Leu; 

25 X17 is Lys and X27 is Lys; 

X17 is Lys and X28 is Ser; 

X17 is Lys and X28 is Arg; 

X20 is Lys and X27 is Leu; 

X21 is Asp and X27 is Leu; 

30 X2 is Aib, X12 is Lys, and X16 is Ser; 

X12 is Lys, X17 is Lys, and X16 is Ser; 

X12 is Arg, X17 is Lys, and X16 is Glu; 

X16 is Glu, X17 is Lys, and X20 is Lys; 

X16 is Ser, X21 is Asp, and X24 is Glu; 

35 X17 is Lys, X24 is Glu, and X28 is Arg; 

X17 is Lys, X24 is Glu, and X28 is Lys; 

X17 is Lys, X27 is Leu, and X28 is Ser; 

X17 is Lys, X27 is Leu, and X28 is Arg; 

X20 is Lys, X24 is Glu, and X27 is Leu; 

40 X20 is Lys, X27 is Leu, and X28 is Ser; 
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X20 is Lys, X27 is Leu, and X28 is Arg; 

X16 is Ser, X20 is His, X24 is Glu, and X27 is Leu; 

X17 is Lys, X20 is His, X24 is Glu, and X28 is Ser; 

X17 is Lys, X20 is Lys, X24 is Glu, and X27 is Leu; or 

5 X17 is Cys, X20 is Lys, X24 is Glu, and X27 is Leu. 

5. The use of any preceding claim, wherein the peptide of formula I contains only one amino acid of 

the type conjugated to the lipophilic substituent, optionally wherein the peptide of formula 1 contains 

only one Lys residue, only one Cys residue, or only one Glu residue, and wherein the lipophilic 

10 	substituent is conjugated to that residue. 

6. The use of any preceding claim, wherein the peptide sequence of formula I comprises one or more 

intramolecular bridges, optionally wherein the intramolecular bridge is formed between the side chains 

of two amino acid residues which are separated by three amino acids in the linear amino acid 

15 	sequence of formula I, optionally wherein the intramolecular bridge is formed between the side chains 

of residue pairs 16 and 20, 17 and 21, 20 and 24, or 24 and 28, optionally wherein the intramolecular 

bridge involves a pair of residues selected from the group consisting of: 

X16 is Glu and X20 is Lys; 

X16 is Glu and X20 is Arg; 

20 	X16 is Lys and X20 is Glu; 

X16 is Arg and X20 is Glu; 

X17 is Arg and X21 is Glu; 

X17 is Lys and X21 is Glu; 

X17 is Arg and X21 is Asp; 

25 	X17 is Lys and X21 is Asp; 

X20 is Glu and X24 is Lys; 

X20 is Glu and X24 is Arg; 

X20 is Lys and X24 is Glu; 

X20 is Arg and X24 is Glu; 

30 	X24 is Glu and X28 is Lys; 

X24 is Glu and X28 is Arg; 

X24 is Lys and X28 is Glu; and 

X24 is Arg and X28 is Glu 

and/or optionally wherein the intramolecular bridge is a salt bridge or a lactam ring. 

35 

7. The use of any preceding claim, wherein: 

a)  at least one of X16, X17, X20, and X28 is conjugated to a lipophilic substituent; or 

b)  X30 is absent; or 

c)  wherein X30 is present and is conjugated to a lipophilic substituent. 

40 
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8. The use of any preceding claim, wherein 

a) the compound has just one lipophilic substituent, at position 16, 17, 20, 24, 27, 28 or 30, 

preferably at position 16, 17 or 20, particularly at position 17; or 

b) the compound has precisely two lipophilic substituents, each at one of positions 16, 17, 20, 

24, 27, 28, and 30; or 

c) the compound has lipophilic substituents at positions 16 and 17, 16 and 20, 16 and 24, 16 

and 27, 16 and 28, 16 and 30, 17 and 20, 17 and 24, 17 and 27, 17 and 28, 17 and 30, 20 and 24, 20 

and 27, 20 and 28, 20 and 30, 24 and 27, 24 and 28, 24 and 30, 27 and 28, 27 and 30, or 28 and 30. 

10 9. The use according to claim 1, wherein said compound has the formula: 

R1-Z-R2  

wherein R1  is H, C1-4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

15 and Z is a peptide having the formula Ila: 

His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-Val- 

X24-Trp-Leu-Leu-X28-Ala; (Ha) 

wherein: 

X12 is selected from Lys, Arg, and Leu; 

20 X16 is selected from Ser and X; 

X17 is X; 

X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

25 X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently selected from the group consisting of Glu, Lys, and Cys; 

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

30 (ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

via Z2. 

10. The use of claim 1, wherein said compound has the formula: 

R1-Z-R2  

35 wherein R1  is H, C1-4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formula Ilb: 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-Val- 

X24-Trp-Leu-Leu-X28-Ala; (I lb) 

40 
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wherein: 

X12 is selected from Lys, Arg, and Leu; 

X16 is selected from Ser and X; 

X17 is X; 

5 X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently selected from the group consisting of Glu, Lys, and Cys; 

10 wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

via Z2. 

15 

11. The use of claim 9, wherein said compound has the formula: 

R1-Z-R2  

wherein R1  is H, C1-4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

20 and Z is a peptide having the formula IIla: 

His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-Val- 

X24-Trp-Leu-Leu-X28-Ala; (Ilia) 

wherein: 	, 

X12 is selected from Lys And Arg; 

25 X17 is X; 

X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, and Arg; 

30 and wherein each residue X is independently selected from Glu, Lys, and Cys; 

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

35 via Z2. 

12. The use of claim 10, wherein said compound has the formula: 

R1-Z-R2  

wherein R1  is H, C1-4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

40 R2  is OH or NH2; 
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and Z is a peptide having the formula IIlb: 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-Val-

X24-Trp-Leu-Leu-X28-Ala; (111b) 

wherein: 

5 X12 is selected from Lys and Arg; 

X17 is X; 

X20 is selected from His and X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

10 X28 is selected from Ser, Lys, and Arg; 

and wherein each residue X is independently selected from Glu, Lys, and Cys; 

wherein the side chain Of at least one residue X is conjugated to a lipophilic substituent having the 

formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

15 (ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

via Z2. 

13. The use of claim 11, wherein said compound has the formula: 

R1-Z-R2  

20 wherein R1  is H, C1.4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

R2  is OH or NH2; 

and Z is a peptide having the formula IVa: 

His-Aib-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-X21-Phe-Val- 

X24-Trp-Leu-Leu-X28-Ala; (IVa): 

25 wherein 

X12 is selected from Lys and Arg; 

X17 is X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

30 X28 is selected from Ser, Lys, and Arg;  

wherein X is selected from the group consisting of Glu, Lys, and Cys; 

and wherein the side chain of X is conjugated to a lipophilic substituent having the formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain of X 

35 via Z2. 

14. The use of claim 12, wherein said compound has the formula: 

R1-Z-R2  

wherein R1  is H, C1.4  alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl; 

40 R2  is OH or NH2; 
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and Z is a peptide having the formula IVb: 

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-X21-Phe-Val- 

X24-Trp-Leu-Leu-X28-Ala; (IVb) 

wherein: 

5 X12 is selected from Lys and Arg; 

X17 is X; 

X21 is selected from Asp and Glu; 

X24 is selected from Ala and Glu; 

X28 is selected from Ser, Lys, and Arg; 

10 wherein X is selected from the group consisting of Glu, Lys, and Cys; 

and wherein the side chain of X is conjugated to a lipophilic substituent having the formula: 

(i) Z1, wherein Z1  is a lipophilic moiety conjugated directly to the side chain of X; or 

(ii) Z1Z2, wherein Z1  is a lipophilic moiety, Z2  is a spacer, and Z1  is conjugated to the side chain 

via Z2. 

of X 

15 

15. The use of any preceding claim, wherein said peptide Z has the sequence: 

HSQGTFTSDYSKYLDSKAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDKKAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAKDFVEWLLRA; 

20 HSQGTFTSDYSKYLDSKAAHDFVEWLKRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLLKA; 

HSQGTFTSDYSRYLDSKAAHDFVEWLLRA; 

HSQGTFTSDYSLYLDSKAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLLRAK; 

25 HSQGTFTSDYSKYLDSKAAHDFVEWLLSAK; 

HSQGTFTSDYSKYLDSKAAHDFVEWLKSA; 

HSQGTFTSDYSKYLDSKAAHDFVKWLLRA; 

HSQGTFTSDYSKYLDSCAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSCAAHDFVEWLLSA; 

30 HSQGTFTSDYSKYLDSKAACDFVEWLLRA; 

HSQGTFTSDYSKYLDKSAAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSAK; 

H-Aib-QGTFTSDYSKYLDSKAARDFVAWLLRA; 

35 H-Aib-QGTFTSDYSKYLDSKAAKDFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLKA; 

H-Aib-QGTFTSDYSKYLDSKAAKDFVAVVLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVAWLLKA; 

40 H-Aib-QGTFTSDYSKYLDKKAAHDFVAWLLRA; 
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H-Aib-QGTFTSDYSRYLDSKAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVKWLLSA; 

H-Aib-QGTFTSDYSLYLDSKAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSCAAHDFVEWLLSA; 

5 H-Aib-QGTFTSDYSKYLDSKAACDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDKOKAAEODFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVE()WLLK()A; 

H-Aib-QGTFTSDYSKYLDSKAAKODFVEOWLLRA; 

H-Aib-QGTFTSDYSKYLDSKOAAHEOFVEWLLKA; or 

10 H-Aib-QGTFTSDYSKYLDSKOAAKEOFVEWLLRA; 

wherein said peptide Z has the sequence: 

or 

HSQGTFTSDYSKYLDS-K*-AAHDFVEVVLLRA; 

HSQGTFTSDYSKYLD-K*-KAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAA-K*-DFVEWLLRA; 

15 HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-RA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLL-K*-A; 

HSQGTFTSDYSRYLDS-K*-AAHDFVEWLLRA; 

HSQGTFTSDYSLYLDS-K*-AAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLLRA-K*; 

20 HSQGTFTSDYSKYLDSKAAHDFVEWLLSA-K*; 

HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-SA; 

HSQGTFTSDYSKYLDSKAAHDFV-K*-WLLRA; 

HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLRA; 

HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLSA; 

25 HSQGTFTSDYSKYLDSKAA-C*-DFVEWLLRA; 

HSQGTFTSDYSKYLD-K*-SAAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K*-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSA-K*; 

H-Aib-QGTFTSDYSKYLDS-K*-AARDFVAWLLRA; 

30 H-Aib-QGTFTSDYSKYLDSKAA-K*-DFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL-K*-A; 

H-Aib-QGTFTSDYSKYLDS-K*-AAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K*-AAHDFVEWLLKA; 

H-Aib-QGTFTSDYSKYLDSKAA-K*-DFVAWLLSA; 

35 H-Aib-QGTFTSDYSKYLDSKAAHDFVAWLL-K*-A; 

H-Aib-QGTFTSDYSKYLD-K*-KAAHDFVAWLLRA; 

H-Aib-QGTFTSDYSRYLDS-K*-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFV-K*-WLLSA; 

H-Aib-QGTFTSDYSLYLDS-K*-AAHDFVEWLLSA; 

40 H-Aib-QGTFTSDYSKYLDS-C*-AAHDFVEWLLSA; 
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H-Aib-QGTFTSDYSKYLDSKAA-C*-DFVEWLLRA; 

H-Aib-QGTFTSDYSKYLD-S*-KAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDKOK*AAEODFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSK*AAHDFVE()WLLK()A 

5 H-Aib-QGTFTSDYSKYLDSK*AAKODFVEOWLLRA; 

H-Aib-QGTFTSDYSKYLDSKOAAHEOFVEWLLK*A; or 

H-Aib-QGTFTSDYSKYLDSK()AAK*E()FVEWLLRA, 

wherein "*" indicates the position of a lipophilic substituent. 

10 16. The use of any preceding claim, wherein 

15 

Z1  comprises a hydrocarbon chain having 10 to 24 C atoms, 10 to 22 C atoms, or 10 to 20 C 

atoms, optionally wherein Z1  is a dodecanoyl, 2-butyloctanoyl, tetradecanoyl, hexadecanoyl, 

heptadecanoyl, octadecanoyl, or eicosanoyl moiety; and/or 

wherein Z2  is or comprises one or more amino acid residues, optionally wherein Z2  is a y-Glu, 

Glu, 6-Ala or c-Lys residue, or a 3-aminopropanoyl, 4-aminobutanoyl, 8-aminooctanoyl, or 8-amino- 

3,6-dioxaoctanoyl moiety, optionally wherein the lipophilic substituent is selected from the group 

consisting of dodecanoyl-y-Glu, hexadecanoly- y-Glu, hexadecanoyl-Glu, hexadecanoy143-

aminopropanoyl], hexadecanoy148-aminooctanoyl], hexadecanoyl-s-Lys, 2-butyloctanoyl- y-Glu, 

octadecanoyl-y-Glu, and hexadecanoyl[4-aminobutanoyl]; optionally 

20 wherein Z has the formula: 

HSQGTFTSDYSKYLD-K(Hexadecanoyl-y-Glu)-KAAHDFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-Glu)-RA; 

HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVEWLLRA; 

HSQGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A; 

25 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AARDFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Giu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLKA; 

30 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEOWLLKOA; 

HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA; 

H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVAWLLRA; 

H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoy1-13-aminopropanoylp-AAHDFVEWLLSA; 

35 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoy148-aminooctanoylp-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-c-Lys)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(HexadecanoyI)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K([2-Butyloctanoyl]-y-Glu)-AAHDFVEWLLSA; 

40 HSQGTFTSDYSKYLDS-K(Hexadecanoy144-Aminobutanoylp-AAHDFVEWLLSA; 
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HSQGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA; 

HSQGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(HexadecanoyI)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyi- y-G1u)-AAHDFVEWLLSA; 

5 H-Aib-QGTFTSDYSKYLDS-K([2-ButyloctanoyI]-y-Glu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoy144-Aminobutanoylp-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA; or 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA; 

wherein residues marked "0" participate in an intramolecular bond; or wherein Z has the formula: 

10 H-Aib-QGTFTSDYS-K(Hexadecanoyl-isoGlu)-YLDSKAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-KAAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)-DFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDSKAAHDFV-K(Hexadecanoyl-isoGlu)-WLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)-AARDFVAWLLRA; 

15 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAKDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHEFVEWLLSA; 

H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAEDFVEWLLSA; or 

H-Rib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLEA. 

20 

17. The use according to claim 16, wherein Z has the formula H-H-Aib-QGTFTSDYSKYLDS- 

K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH2. 

18.  The use of any preceding claim, wherein said insulin analogue is selected from the group 

25 	consisting of insulin glulisine (Apidra), insulin lispro (Humalog), Degludec, Actraphane HM, 

LY2963016, LY2605541, pegylated insulin Lispro, insulin glargine (Lantus), insulin detemir (Levemir), 

insulin isophane, insulin aspart, insulin buccal, hyaluronidase insulin, insulin prolamine, NN-1953, IN- 

105, BIOD-620 and Analog-PH2O. 

30 	19. The use according to claim 18, wherein 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is insulin glargine; or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is insulin detemir; or 

35 	Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is glulisine; or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is insulin lispro; or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

40 	NH2  and said insulin analogue is degludec; or 
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Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is Actraphane ;or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is LY2963016; or 

5 	Z has the formula H-H-Alb-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

NH2  and said insulin analogue is LY2605541; or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- 

AAHDFVEWLLSA-NH2  and said insulin analogue is pegylated insulin Lispro or 

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA- 

10 	NH2  and said insulin analogue is NN-1953, IN-105, BIOD-620 and Analog-PH2O. 

20. The use of any preceding claim, wherein 

said compound or combination of compounds is administered in an amount sufficient to 

reduce food intake in said subject by at least 5%, 10%, 15%, 20%, 25%, 30%, or 50%; or 

15 said combination of compounds is administered in an amount sufficient to reduce the 

subject's fasting blood glucose level by at least 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 15, or 20 mM; or 

said compound or combination of compounds is administered in an amount sufficient to 

reduce the subject's HbAlc level by at least 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.8%, 1.0%, 1.5%, 

or 2.0%; or 

20 administration of said compound or combination of compounds results in a body weight 

reduction of at least 3%, 5%, 8%, 10%, 12%, 15% or 20% within 1 year of starting administration; or 

administration of said compound or combination of compounds results in a body weight 

reduction of at least 1%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%, 15% within six months of starting 

administration; or 

25 administration of said compound or combination of compounds results in a body weight 

reduction of at least 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, 10% or 15% within three months of starting 

administration. 

21. The use according to any preceding claim, wherein said subject is a human. 
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