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CLAIMS
1. Acombination of compounds for use in @ method for preventing or reducing weight gain; pro oting
weight loss; improving circulating glucose levels, glucose tolerance or circulating cholesterol jévels; ’
lowering circulating LDL levels; increasing HDULDL ratio; or treating a condition caused opcharacterized
by excess body weight, wherein said method comprises administering to a mammalian gubject a
combination of compounds comprising:
(a) a compound having the formula:

R'.Z-R?
wherein R is H, Cy.4 alkyl, acetyl, formyl, benzoyl, or triflucroacetyl;
R*is OH or NH;;
and Zis é peptide having the formula I: ;
His-X2-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X 164X 17-Ala-Ala-X20-X21-Phe-Val-X24-
Trp-Leu-X27-X28-Ala-X30; (1)
wherein-
X2 is selected from Aib and Ser;
X12 is selected from Lys, Arg, or Ley;
X186 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;
X27 is selected from Leu and X;
X28 is seiected from Arg and X;
X30 is X or is absent;
wherein at least one of X168, 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 of at least one residue X is conjugated to a lipdphitic substituent having the
formula;
(i) Z', wherein Z' i’a lipophilic moiety conjugated directly to the side chain of X; or _
(iiy 2'Z% wherejf Z' is a lipophilic moiety, Z% is a spacer, and Z’ is conjugated to the side chain of X via

(b) an iyfsulin analogue.

2 /Use of (a) a compound having the formula:
R'-Z-R?

51




WO 2012/098462 ‘ PCT/1B2612/600134

wherein R' is H, Cy.4 alkyl, acetyl, formyl, benzoyl, or trifluaroacetyl;
R?is OH or NHy;
and Zis a peptide having the formula I: ; :
His-X2-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X 12-Tyr-Leu-Asp-X 18-X17-Ala-Ala-X20-X21-#he-Val-X24-
5 Trp-Leu-X27-X28-Ala-X30; (1) '
wherein
X2 is selected from Alb and Ser;
X12 is selected from Lys, Arg, or Leu;
X186 is selected from Arg and X;
10 X17is selected from Arg and X;
X20 is selected from Arg, His, and X;
X21 is selected from Asp and Glu;
X24 is selecied from Ala and X;
X27 is selected from Leu and X;
15 X28is selected from Arg and X;
X30is X or is absent;
wherein af least one of X186, X17, X20, X24, X27, X28 /And X30 is X;
and wherein each residue X is independently seleciéd from the group consisting of Glu, Lys, Ser, Cys,
Dbu, Dpr, and Orn;
20 wherein the side chain of at least one residue/X is conjugated to a lipophilic substituent having the
formula:
() 2" whereinZ' is a lipophilic moiety gonjugated directly 1o the éide chain of X or
(ily 2'Z% whereinZ'is a lipophilic mofety, Z%is a spacer, and Z'is conjugated to the side chain of X via
z;
25 and
{b} an insulin analogue; )
in the manufacture of a dicament‘ for preventing or reducing weight gain; promoting weight loss;
improving circulating gldcose levels, glucose tolerance or circulating cholesterol levels; lowering
circutating LDU levejg; increasing HDULDL ratio; or treating a condition caused or characterized by
30  excess body weight.

3. The usehf claim 2, wherein the compound (a) and insulin analogue (b) are formulated for

simultangous or sequential administration,

he use of claim 2 or claim 3, wherein the the compound (2) and insulin analogue (b) are formulated
s separate medicaments.
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5. A method for preventing or reducing weight gain; promoting weight ioss; improving circulating glycose
tevels, glucose tolerance or circulating cholesterot tevets; lowering circulating LDL levels; increasjig
HDL/LDL ratio; or treating a condition caused or characterized by excess body weight, said mefhod
comprising administering to a mammalian subject a combination of compounds comprising;
5  (a) a compound having the formula:
R'-Z-R?
wherein R' is H, C,.4 alkyl, acetyt, formyl, benzoyl, or trifluoroacety!;
R?is OH or NH;; ‘
and Z is a peptide having the formula ©:
10 His-X2-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X 12-Tyr-Leu-Asp-X 16-X 17-Ala-Ala-X20-X2 1-Phe-Val-X24-
Trp-Leu-X27-X28-Ala-X30; (1)
wherein
X2 is selected from Alb 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 selectad from Arg, His, and X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and X;
20 X27is selected from Leu and X;
' X28 is seiected from Arg and X;
X30 is X or is absent,
wherein at least one of X16, X17, X28, X24, X27, X28, and X30 is X;
and wherein each residue X is indépendently selected from the group consisting of Glu, Lys, Ser, Cys,
25  Dbu, Dpr, and Om;
wherein the side chain of at Jeast one residue X is conjugated to a lipophilic substituent having the
formula: \
(i) Z', wherein 2" is a jipophilic moiety conjugated directly to the side chain of X; or
(iy Z'Z*, wherein Z//is a lipophilic moiety, 2 is a spacer, and Z' is conjugated to the side chain of X via
30 7%
and
{b) an insuyh analogue.

6. The combination of compounds for use in a method of treatment, the use, or the method of claims 1-5,
35  wiferein said insulin analogue is selected from the group consisting of insulin glulisine, insulin fispro,
egludec, Actraphane HM, LY2883016, LY260554 1, pegylated insulin Lispro, insulin glargine | insulin
detemir, insulin isophane, ingulin aspart, insulin buccal, hyaluronidase insulin, and insulin protamine.
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7. The combination of compounds for use in a method of treatment, the use, or the method of any’one of
claims 1-8, wherein (a) and (b) are administered in amounts that together are effective. '

8. The combination of compounds for use in a method of treatment, the use, or the methéd 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, orthe method of any one of
claims 1-8, wherein said condition caused or characterized by excess body wéight is selected from the
group consisting of obesity, morbid obesity, obesity-linked inflammation, ofesity-linked galibladder
disease, obesity-induced sleep apnea, metabolic syndrome, pre-diabetg$, insulin resistance, glucose
intolerance, type 2 diabetes, type | digbetes, hypertension, atherogesic dyslipidaemia, atherosclerasis,
arteriosclerosis, coronary heart disease, peripheral artery diseasg/stroke, and microvascular disease.

10. The combination of compounds for use in a method of ffeatment, the use, or the method of any one
claims 1-9, wherein said method prevents or reduces wejght gain or promotes weight (oss.

11. The combination of compounds for use in @ mgthod of treatment, the use, or the method of any one

claims 1-8, wherein said method improves circylating glucose levels.

12. The combination of compounds for ugé in a method of treatment, the use, or the method of any one
claims 1-11, wherein said subject has type 1 or type 2 diabetes.

13. The combination of compoungds for use in @ method of treatment, the use, or the method of any one
claims 1-12, wherein one or mgfre of said residues X is independently selected from Lys, Gl and Cys.

14. The combination of gompounds for use in a method of treatment, the use, or the method of any one
claims 1-13, wherein: \ ' |
X16 is selected fropi Giu, Lys, and Ser;

X17 is selected ffom Lys and Cys;

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

X24 is selgcted from Lys, Glu, and Ala;

X27 is gelected from Leu and Lys; and/or

X284s selected from Ser, Arg, and Lys.
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15. The combination of compounds for use in a method of treatment, the use, or the method of any/bne
claims 1-14, wherein the peptide of formula | includes one or more of the following combinations 4f
residues: |
X2 is Aib and X17 is Lys;
5 X2isAib 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;
; X12is Leu and X17 Is Lys;
10 X12is Lys and X20 is Lys;
X12is Lys and X17 is Lys,
X168 is Lys and X17 is Lys;
X16is Serand X17 is Lys;
X17is Lys and X20 is Lys;
15 X1i7is Lys and X21 is Asp;
X17is Lys and X24 is Glu;
X17 is Lys-and X27 is Leu;
X178 Lys and X27 is Lys;
X17 is Lys and X28 is Ser;
20 X17is Lys and X28 is Arg;
X20 is Lys and X27 is Leu;
X21is Asp and X27 1s Ley;
X2 is Alb, X12 is Lys, and X16 is Sey/
X12is Lys, X17is Lys, and X16 i Ser;
25  X12is Arg, X17 is Lys, and X1£'is Glu;
X186 is Glu, X17 is Lys, and X20 is Lys;
X16is Ser, X21 is Asp, gid X24 is Glu;
X17 is Lys, X24 is Glu/and X28 is Arg;
X17is Lys, X24 is Qlu, and X28 is Lys;
30  X17is Lys, X27 j& Leu, and X28 is Ser,

X206 Lys, X27 is Leu, and X28 is Arg,
35  X#6is Ser, X20 is His, X24is Glu, and X27 is Ley;
17 is Lys, X20 is His, X24 is Glu, and X28 is Ser;
X417 is Lys, X20 is Lys, X24 is Gly, and X27 is Leu or
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X17is 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 ahy one’
claims 1-15, wherein the peptide of formula | contains only one amino acid of the type conjygated to the
lipophilic substituent. '

17. The combination of compounds for use in a method of treatment, the use, or tie method of claim 16,
wherein the peptide of formula | contains only one Lys residue, only one Cys regidue, or only one Glu
residue, andwherein the lipophiiic substituent is conjugated {o that residue.

18. The combination of compounds for use in a method of treatment, tie use, or the method of any one
claims 1-17, wherein the peptide sequence of formula | comprises offe or more intramolecular bridges.

19. The combination of compounds for use in a method of tregtment, the use, or ihe method of claim 18,
wherein the intramolecular bridge is formed between the sigh chains of two amino acid residues which

are separated by three amino acids in the linear amino géid sequence of formula 1.

20. The combination of compounds for use in a mefthod of treatment, the use, or the method of claim 19,
wherein the intramolecular bridge is formed betyeen the side chains of residue pairs 16 and 20, 17 and
21, 20 and 24, or 24 and 28,

21. The combination of compounds fopuse in 2 method of treatment, the use, or the method of any one
claims 18-20, wherein the intramolegliar bridge is a salt bridge or a lactam ring,

22. The combination of compeUnds for use in a method of treatment, the use, or the method of any one
claims 18-21, wherein the ipframolecular bridge involves 'a pair of residues selected from the group
consisting of:

X168 is Glu and X20 isAys;

X186 is Glu and X2{/1s Arg;

X18is Lys and Y20 is Glu;

X1745 Arg and X21 is Asp;

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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X20is 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  X24is 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, of the methed of any one
claims 1-22, wherein at least one of X16, X17, X20, and X28 is conjugated to/a lipophilic substituent.
10
24. The combination of compounds for use in @ method of treatment, tfe 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 tregtment, 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 methéd of treatment, the use, or the method of any one
claims 1-25, wherein the compound has just one ligophilic substituent, at position 18, 17, 20, 24, 27, 28 or
30, preferably at position 16, 17 or 20, particulady at position 17.
20

27. The combination of compounds for ug in @ method of treatment, the use, or the method of any one
claims 1-25, wherein the compound h

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

precisely two lipophilic substituents, each at one of positions 16,

25 28 The combination of compgunds 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 28, 20 and 30/24 and 27, 24 and 28, 24 and 30, 27 and 28, 27 and 30, or 28 a’nd 30.

30 29, The combi
claims 1-12 Aherein said compound has the formula:

tion of compounds for use in a method of treatment, the use, or the method of any one

R.Z-R?

whesgin R is H, Cy.q alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl;
is OH or NHy;

and Z is a peptide having the formula lla:

35
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His-Aib-Gin-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X 18-X17-Ala-Ala-X20-X21-Phe-Val-Y24-
Trp-Leu-Leu-X28-Ala; (lla)

wherein:

X12 is selected from Lys, Arg, and Leu;

X16 is selected from Ser and X;

X17is 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;

and wherein each residue X is independently selected from the group cofsisting of Glu, Lyé, and Cys;
wherein the side chain of at least one residue X is conjugated to a lipgphilic substituent having the
formula:

(i Z', wherein Z' is a lipophitic moiety conjugated directly fo the/side chain of X; or

(i) 2'Z% wherein Z' is a lipophilic moiety, 2% is a spacer, ang’Z' is conjugated to the side chain of X via
z.

30. The combination of compounds for use in a method of treatment, the use, or the method of any one
claims 1-12, wherein said compound has the fophula:
R'-z-R?
wherein R' is H, C..4 alky!l, acetyl, formyl, penzoyl, or trifluorcacetyl;
R?is OH or NH,;
and Z is a peptide having the formulglib:
His-Ser-Gin-Gly-Thr-Phe-Thr-Ser/Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X 16-X 17-Ala-Ala-X20-X21-Phe-Val-X24-
Trp-Leu-Leu-X28-Ala; (Ilb)
wherein;
X12 is selected from Lys/Arg, and Leu;
X186 is selected from ger and X ‘
X17 is X;
X20 is selectedfrom His and X;
X21 is selecjéd from Asp and Giu;
X24 is sglécted from Ala and Glu;
X28 isAelected from Ser, Lys, and Arg;
ang/Wherein each residue X is independently selected from the group consisting of Glu, Lys, and Cys;
erein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(iy Z', wherein Z' is a lipophilic molety conjugated directly to the side chain of X; or
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(iy 2'Z% wherein Z' is a lipophilic moiety, Z” is a spacer, and Z' is conjugated to the side chain of X yi
z2

31. The combination of compounds for use in @ method of treatment, the use, or the methog/of claim 28,
5  wherein said compound has the formula:
R'-z-R?
wherein R is H, C,., alkyl, acetyl, formyl, benzoyl, or trifluoroacetyt;
R? is OH or NHy;
and Z is a peptide having the formula llia; .
10 His-Aib-Gin-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ka-Ala-X20-X21-Phe-Val-X24-
Trp-Leu-Leu-X28-Ala; (lila)
wherein:
X12 is selected from Lys And Arg;
X1i7is X;
18  X20is 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 sejécted from Glu, Lys, and Cys;
20 wherein the side chain of at least one residue/X is conjugated to a lipophilic substituent having the
formula:
{iy Z', wherein Z' is a lipophilic moiety obnjugated directly o the side chain of X; or
(iy 2°2% wherein Z' is a lipophilic mgfety, Z* is a spacer, and Z' is conjugated to the side chain of X via
Z
25
'32. The combination of compounds for use in a method of treatment, the use, or the methed of claim 30,
wherein said compound bas the formula: '
‘ R'.Z-R?
wherein R' is H, C,£ alkyl, acetyl, formyl, benzoyl, or trifluoroacetyt;
30  R%is OH or NHy,
and Z is a pegtide having the formula lib:
His-Ser-Gi-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17 -Ala-Ala-X20-X21-Phe-Val-X24-
Trp-Leytleu-X28-Ala; (11b)

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;
X24 is selected from Ala and Glu;
X28 is selected from Ser, Lys, and Arg;
and wherein each residue X is independently selected from Gluy, Lys, and Cys;
5  wherein the side chain of at least one residue X is conjugated to a lipophilic substituent hating the

formula:
(i) Z' wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(ily 2'Z%, wherein Z is a lipophilic moiety, 2% is a spacer, and Z' is conjugated tothe side chain of X via
2.

10 «
33. The combination of compounds for use in a method of treatment, the use, or the method of claim 31,
wherein said compound has the formula:

R'-Z-R?

wherein R" is H, Cy., alkyl, acetyl, formyl, benzoyl, or triflucroacéty!:

15 R%is OH or NHy; ‘
and Z is a peptide having the formula Va: .
His-Aib-Gin-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-8er-X12-Ty#Leu-Asp-Ser-X17-Ala-Ala-His-X2 1-Phe-Val-X24-
Trp-Leu-Leu-X28-Ala; (IVa): '
wherein

20 X12is selected from Lys and Arg;
X17is X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Gly;
X28 is selected from Ser, Lys, ang/Arg;

25  wherein X is selected from the group consisting of Glu, Lys, and Cys;
and wherein the side chain X'is conjugated to a lipophilic substituent having the formula:
(i) Z', wherein Z' is a lipgfhilic moiety conjugated directly to the side chain of X; or
(i) 2'Z% wherein 2" is/ lipophilic moiety, 22 is a spacer, and Z' is conjugated to the side chain of X via
z.

30 ’
34. The compination of cofnpounds for use in a method of treatment, the use, or the method of claim 32,

R*-z-R?

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-Ala-Ala-His-X21-Phe-Val
Trp-Leu-Leu-X28-Ala; (IVb)
wherein;

‘ X12 is selected from Lys and Arg;

5  X17is X

X21is selected from Asp and Glu;
X24 is selected from Ala and Glu;
X28 is selected from Ser, Lys, and Arg;
wherein X js selected from the group consisting of Glu, Lys, and Cys:

10 and wherein the side chain of X is conjugated to a lipophilic substituent hayfng the formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chéin of X; or
(i) Z'Z% wherein Z'is a lipophilic moiety, Z* is a spacer, and 2 is cofjugated to the side chain of X via
z.

15 35. The combination of compounds for use in a method of ti€atment, the use, or the method of any one
claims 1-34, wherein said peptide Z has the sequence:
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDKKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAKDFVEWLLRA;

20 HSQGTFTSDYSKYLDSKAAHDFVEWLKRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLL
HSQGTFTSDYSRYLDSKAAHDFVEWLYRA,
HSQGTFTSDYSLYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFYEWLLRAK;

25  HSQGTFTSDYSKYLDSKAAHDAVEWLLSAK;
HESQGTFTSDYSKYLDS DFVEWLKSA,
HSQGTFTSDYSKYLDS HDFVKWLLRA,;
HSQGTFTSDYSKYLD, CAAHDF-VEWLLRA;
HSQGTFTSDYSKYYDSCAAHDFVEWLLSA:;

30 HSQGTFTSDYSKYLDSKAACDFVEWLLRA,
HSQGTFTSDY SKYLDKSAARDFVEWLLRA,;
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-AIb-QBTFTSDYSKYLDSKAAHDFVEWLLSAK,;

35  H-Ab-QGTFTSDYSKYLDSKAAKDFVAWLLRA,

-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLRA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLKA;
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H-Alb-QGTFTSDYSKYLDSKAAKDFVAWLLSA:
H-Aib-QGTFTSDYSKYLDSKAAHDEVAWLLKA:
H-Alb-QGTFTSDYSKYLDKKAAHDFVAWLLRA;
H-Alb-QGTFTSDYSRYLDSKAAHDFVEWLLSA:

5 H-Ab-QGTFTSDYSKYLDSKAAHDFVKWLLSA:
H-Aib-QGTFTSDYSLYLDSKAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDSCAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDSKAACDFVEWLLRA;
H-Aib-QGTETSDYSKYLDK()KAAE()DFVEWLLRA:

10 H-Ab-QGTFTSDYSKYLDSKAAHDFVE(WLLK()A:
H-Alb-QGTFTSDYSKYLDSKAAK()DFVE(WLLRA,
H-Ab-QGTFTSDYSKYLDSK(AAHE(FVEWLLKA; or
H-Alb-QGTFTSDYSKYLDSK()AAKE()FVEWLLRA.

15 36. The combination of compounds for use in a method of yéatment, the use, or the method of any one
claims 1-35, wherein said peptide Z has the sequence:
HSQGTFTSDYSKYLDS-K*-AAHDFVEWLLRA,
HSQGTFTSDYSKYLD-K*-KAAHDFVEWLLRA,
HSQGTFTSDYSKYLDSKAA-K*-DF VEWLLRA,

20 HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-BA;
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K*-A;
HSQGTFTSDYSRYLDS-K*-AAHDFVEWLLRA;
HSQGTFTSDYSLYLDS-K*-AAHDFYEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFYEWLLRA-K*,

25  HSQGTFTSDYSKYLDSKAAHPFVEWLLSA-K*;
HSQGTFTSDYSKYLDS DFVEWL-K*-8A;
HSQGTFTSDYSKYLDSKAAHDFV-K*-WLLRA;
HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLRA,
HSQGTFTSDYSKW.DS-C*-AAHDFVEWLLSA;

30  HSQGTFTSDYSKYLDSKAA-C*DFVEWLLRA;
HSQGTFTSDA SKYLD-K*-SAAHDFVEWLLRA,;
H-Aib-QGATSDYSKYLDS-K*-AAHDFVEWLLSA,;

35 Aib-QGTFTSDYSKYLDSKAA-K*-DFVAWLLRA,
H-Ab-QGTFTSDYSKYLDSKAAHDFVEWLL-K*-A;
H-Alb-QGTFTSDYSKYLDS-K*-AAHDFVEWLLRA,
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H-Ab-QGTFTSDYSKYLDS-K*-AAHDFVEWLLKA;
H-AD-QGTFTSDYSKYLDSKAA-K*-DFVAWLLSA;
H-Ab-QGTFTSDYSKYLDSKAAHDFVAWLL-K*A,
H-Ab-QGTFTSDYSKYLD-K*-KAAHDFVAWLLRA;
H-AIb-QGTFTSDYSRYLDS-K*-AAHDFVEWLLSA,
H-AIb-QGTFTSDYSKYLOSKAAHDFV-K*-WLLSA;
H-AD-QGTFTSDYSLYLDS-K*-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-C*-AAHDFVEWLLSA,;
H-AIb-QGTFTSDYSKYLDSKAA-C*-DFVEWLLRA;
H-Aib-QGTFTSDYSKYLD-S*-KAAHDFVEWLLSA,;
H-AI-QGTFTSDYSKYLDKOK*AAE()DFVEWLLRA,
H-Aib-QGTFTSDYSKYLDSK*AAHDFVE(WLLK)A
H-Aib-QGTFTSDYSKYLDSK*AAK() DFVE()WLLRA;
H-AIb-QGTFTSDYSKYLDSK(O)AAHE()FVEWLLK*A; or
H-Ab-QGTFTSDYSKYLDSKOAAK E(FVEWLLRA,
wherein "* indicates the position of a lipophiiic substituent

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

claims 1-38, wherein Z' comprises a hydrocarbofl chain having 10 to 24 C atoms, 10 to 22 C atoms, or 10

to 20 C atoms.

38. The combination

of compounds for/ise in a method of treatment, the use, or the method of claim 37,

wherein Z' is a dodecanoyl, 2-butylodtanoy!, tetradecanoyl, hexadecanoyl, heptadecanoyl, octadecanoyl,

or eicosanoyl moiety.

38 The combination of com ouhds for use in a method of treatment, the use, or the method of any one

claims 1-38, wherein 2% i or comprises one of more aming acid residues.

40. The combinati

wherein Z% is a ¥Glu,

of compounds for use in a method of treatment, the use, or the method of claim 39,
Gilu, B~Ala or ¢-Lys residue, or a 3-aminoprapanoyl, 4-aminobutanoyl, 8-

aminooctangy], or 8-amino-3,6-dioxaoctanoyl moiety.

41. Theé combination

whefein the lipophilic

aminocbutanoyl].

xadecanoly- y-Glu,
amincoctanoyl], hexadecanoyl-e-Lys, 2-butyloctanoyl- y-Glu, octadecanoyl-y-Glu, and hexadecanoyl-[4-

of compounds for use in a method of treatment, the use, or the method of claim 40, .
substituent.is selecied from the group consisting of dodecanoyl-y-Glu,
hexadecanoyl-Glu, hexadecanoyi-[3-aminopropancyl], hexadecanoy!-{8-
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42. The combination of compounds for use in a method of treatment, the use, or the method of claim 41,
wherein Z has the formula; ‘
HSQGTFTSDYSKYLD-K(Hexadecanoyly-Giu)-KAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-Giu)-RA,
HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVEWLLRA:
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K{Hexadecanoyl-y-Glu)-A;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA:
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AARDFVAWLLRA,
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Giu)-A;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLL
H-AIb-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVE()
HSQGTFTSDYSKYLDS-K(Hexadecanoyly-Glu}-AAHDFVEWLLRA:
H-Ab-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Giu)-DFYAWLLRA;
H-Ab-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDEXEWLL SA;
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-{3-aminogfopanoyi])-AAHDFVEWLLSA:
H-AIb-QGTFTSDYSKYL.DS-K(Hexadecanoyl-[8-amifooctanoyl])-AAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-e-Ly8)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl)- DFVEWLLSA,
HSQGTFTSDYSKYLDS-K(Octadecanoyl- y/Giu)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K([2-Butyloctangyl]-y-Glu)-AAHDFVEWLLSA:
HSQGTFTSDYSKYLDS-K(Hexadecagoyl-[4-Aminobutanoyl])-AAHDFVEWLLSA:
HSQGTFTSDYSKYLDS-K(Octadeganoyl- y-Glu)-AAHDFVEWLLSA,;
HSQGTFTSDYSKYLDS-K(Hexgfecanoyl-E)-AAHDFVEWLLSA:
H-Aib-QGTFTSDYSKYLDS-KHexadecanoyl)-AAHDFVEWLLSA,
H-Ab-QGTFTSDYSKYLDZ-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYOS-K([2-Butyloctanoyl]-y-Glu)-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[4-Aminobutanoyl])-AAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA; or
H-Aib-QGTFTSOYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA;

wherein resigdues marked ()" participate in an intramolecular bond.

LKOA;

combination of compounds for use in @ method of treatment, the use, or the method of claim 41,
whefein Z has the formula:

Ab-QGTFTSDYS-K(Hexadecanoyl-isoGlu)-YLDSKAAHDFVEWLLSA:
H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-KAAHDFVEWLLSA,

64




10

15

20

25

30

35

WO 2012/098462 PCT/1B2012/600134

H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGIu)-DFVEWLLSA;
H-Ab-QGTFTSDYSKYLDSKAAHDFV-K(HexadecanoylhisoGlu)-WLLSA; .
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)-AARDFVAWLLRA;
H-Aib-QGTFTSDYSKYLDS-K{Hexadecanoyl-isoGlu)-AAKDFVEWLLSA,
H-Ab-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA:
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGiu)-AAHEFVEWLLSA;
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGIu)-AAEDFVEWLLSA; or
H—Aib«QGTFTSDYSKYLDS~K(Hexadecanoyl—isoG!u)~AAH'DFVEWLLEAA

44. A combination of compounds for use in a method for preventing or reglicing weight gain; promoting
weight loss; improving circulating glucose levels, glucose tolerance or gifculating cholesterol levels;
lowering circulating LDL levels; increasing HDL/LDL ratio; or treating/& condition caused or characterized
by excess body weight, said method comprising administering to @'mammalian subject a combination of
compounds comprising:

{a) a compound having the formula:

‘ R'-z-R?
wherein R' is H, Cy., akyl, acetyl, formyl, benzoyl, or yfi
R?is OH or NHy;
and Z is a peptide having the formula V:
His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Serd ys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu-
Trp-Leu-Leu-X28: (V) .
wherein:

X17is X;
X28 is Ser or absent;

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

uoroacetyl,

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

() 2", wherein Z' is a lipopfilic moiety conjugated directly to the side chain of X; or
(i) Z'Z% wherein Z' is affpophilic moiety, 2% is a spacer, and Z' is conjugated to the side chain of X via

Z is a peptide having the formula V:
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His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-GI
Trp-Leu-Leu-X28; (V)

wherein:

X17is X;

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 lipophilic substituent having the fofmula:

(i Z' wherein Z' is a lipophilic molety conjugated directly to the side chain of X;

(i) 2'2%, wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated 4 the side chain of X via
Z% and

(b) an insulin analogue;

in the manufacture of a medicament for preventing or reducing weight/fain; promoting weight loss;
improving circulating glucose levels, glucose tolerance or circulating cholesterol levels; lowering
circulating LDL levels; increasing HDL/LDL ratio; or treating a cgidition caused or characterized by
excess body weight. ‘

46. The use of claim 45, wherein the compound (a) and'insulin analogue (b) are formulated for
simultaneous or sequential administration.

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

formulated as separate medicaments.

48. A method for preventing or redugiig weight gain; promoting weight loss; improving circulating
glucose levels, glucose tolerance of circulating cholesterol levels; lowering circulating LDL levels;
increasing HDL/LDL ratio; or tredting a condition caused or characterized by excess body weight, said
method comprising administgfing to @ mammalian subject a combination of compounds comprising:
(a) a compound having thg formula:

‘ R'-Z-R?
wherein R' is H, C /alkyl, acetyl, formyl, benzoyl, or trifluoroacetyt;
R? is OH or NHy;
and Z is a peplide having the formula V:
His-Aib-GIpfGly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu-
Trp-LeuA.eu-X28; (V)

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) 2', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) 2'2% wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain f X via
2% and ' k v '
§  (b).aninsulin analogue.

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

of claims 44-48, wherein said insulin analogue is selected from the group consistifg of insulin giulisine

(Apidra), insuiin fispro (Humalog), Degludec, Actraphane HM, LY2963016, LY2B05541, pegylated insulin
10 Lispro, insulin glargine (Lantus), insulin detemir (Levemir), insulin isophane/insulin aspart, insulin buccal,

hyalurinidase, and insutin protamine

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

claims 44-48, wherein (a) and (b} are administered in amounts thaytogether are effactive.

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

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

52. The combination of compounds foruse inam ‘ od of treatment, the use, or the method of any one
claims 44-51, wherein said condition caused or pliaracterized by excess body weight is selected from the
20  group consisting of obesity, morbid obesity, ofesity-linked inflammation, obesity-iinked gallbladder
disease, obesity-induced sleep apnea, mefabolic syndrome, pre-diabetes, insulin resistance, glucose
intolerance, type 2 diabetes, type | diabges, hypertension, atherogenic dyslipidaemia, atherosclerosis,

arteriosclerosis, coronary heart disegbe, peripherat artery disease, stroke, and microvascular disease.

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

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

54. The combination gf compounds for use in @ method of treatment; the use, or the method of any one
claims 44-52, whergin said method improves circulating glucose levels.

30

58, The comffination of compounds in a method of treatment, the use, or the method of any one claims
44.54, whefrein said subject has type 1 or type 2 diabetes.

he combination of compaunds for use in a method of treatment, the use, or the methad of claim 55,
erein said subject has type 2 diabetes.
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57. The combination of compounds for use in @ method of treatment, the use, or the method of any o
claims 44-56, wherein Z has the formula:
H-AIb-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGIL)-AAHDFVEWLLS: or
H»Aib—QGTFTSDYSKYLDS*K(Hexadecanoyl-isoGiu}—AAHDFVEWLL,

58. A combination of compounds for use in @ method for preventing or reducing weight/gain; promoting

weight foss; improving circufating glucose levels, glucose tolerance or circulating chofesterol levels;

lowering circulating LOL levels; increasing HDUL/LDL ratio; or treating a condition gdused ar characterized
by excess body weight, said method comprising administering to a mammaliar/subject a combination of

10 compounds comprising:

{a) a compound having the formula:

R'.Z-R?
whersin R’ is H, C 1 aikyl, acetyt, formyl, benzoyl, or triflucroacety};
R*is OH or NH,;

16 and Zis a peptide having the formula VI
His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Le
Trp-Leu-Leu-Ser-Ala; (V1)
wherein:

X17is X;
20 wherein X is selected from the group consisti

“Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu-

of Glu, Lys, and Cys;
and wherein the side chain of X is conjugat#d to a ﬁpbphiﬁc substituent having the formula:
{i Z' whereinZ2'is a lipophilic meiety egnjugated directly to the side chain of X; or
(ily 2'Z% wherein Z' is a lipophilic mgiéty, Z° is a spacer, and Z' is conjugated to the side chain of X via
Z"; and
25  (b) aninsulin analogue.
58, Use of (a) a compound having the formula;
R'.Z-R?
alkyl, acetyl, formy!, benzoyl, or trifluoroacetyl;

wherein R’ is H, C,
30

35
wherein X is selected from the group consisting of Glu, Lys, and Cys;
and wherein the side chain of X is conjugated to a fipophific substituent having the formula;

e
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(i} Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or

(iiy Z'Z%, wherein Z' is a lipophilic moiety, Z° is a spacer, and Z' is conjugated to the side chain of/X via
7% and

{b) an insulin analogue;

excess body weight.

10 80. The use of claim 59, wherein the compound (&) and insulin analogus () are formulated for
simultaneous or sequential administration.

61. The use of claim 58 or claim 80, wherein the the compound (gf and insulin analogue (b) are
formulated as separate medicaments.
15
62. A method for preventing or reducing weight gain; profmoting weight loss; improving circulating
glucose levels, glucose tolerance or circulating cholesjérol levels; lowering circulating LDL levels;
increasing HDL/LDL ratio; or treating a condition cgtsed or characterized by excess body weight, said
method comprising administering to a mammalisft subject a combination of compounds comprising:
20 (a) a compound having the formula:
R’-Z-R’
wherein R is H, C. alkyl, acetyl, formy¥ benzoyl, or triflucroacetyt;
R®is OH or NHy;
and Z is a peptide having the formdia VI
25  His-Aib-Glu-Gly-Thr-Phe-Thr-Sgr-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-Glu-
Trp-Leu-Leu-Ser-Ala; (V1) '
wherein:
X178 X;
wherein X is selected from the group consisting of Glu, Lys, and Cys;
30 and wherein the gide chain of X is conjugated to a lipophilic substituent having the formula:
(i) Z', whereiffZ' is a lipophilic moiety conjugated directly to the side chain of X; or
(iy 2'Z°% wherein Z' is a fipophilic moiety, Z° is a spacer, and Z' is conjugated to the side chain of X via

{b) af 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 seiected from the group consisting of insulin glulisine ,
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insulin lispro, Degludec, Actraphane HM, LY2963016, LY2605541, pegylated insulin fispro, insulin
glargine, insulin detemir, NN-1953, IN-105, BIOD-620 and Analog-PH20.

84. The ¢ombination of compounds for use in a method of treatment, the use, or the methogof any one
5  of claims 58-63, wherein (a) and (b} are administered in amounts that together are effectjve.

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

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

10 66. The combination of compounds for use in a method of treatment, the yée, or the method of any one
of claims 58-65, wherein said condition caused or characterized by exceés body weight is selected from
the group consisting of obesity, morbid obesity, obesity-linked inflampdation, obesity-linked gallbladder
disease, obesity-induced sleep apnea, metabolic syndrome, pre-djébetes, insulin resistance, glucose
intolerance, type 2 diabetes, type 1 diabetes, hyperiension, athefogenic dyslipidaesmia, atherosclerosis,

16 arteriosclerosis, coronary heart disease, peripheral artery diséase, stroke, and microvascular disease.

67. The combination of compounds for use in a method of treatment, the use, or the method of any one
of claims 58-88, wherein said method prevents or refluces weight gain or promotes weight loss.

20 68. The combination of compounds for use in/a method of treatment, the use, or the method of any one
of claims 58-66, wherein said method imprgves circulating glucose levels.

69. The combination of compounds fdr use in a method of treatment, the use, or the method of any one
of claims 58-68, wherein said subjgct has type 1 or type 2 diabetes.

25
70. The combination of compfounds for use in a method of freatment, the use, or the method of any one
of claims 58-69, wherein Z'has the formula: H-Aib-EGTFTSRYSKYLDS-K(Hexadecanoyl-isoGlu)-
AAHDFVEWLLSA. ‘ |

30 71. The combingtion 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-Ab-QGTFTSDYSKYLDS-
K{Hexadecénoyl-isoGlu)-AAHDFVEWLLSA-NH, and insulin glargine.

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

35  offlaims 1-5, wherein said combination of compounds includes H-H-AIb-QGTFTSDYSKYLDS-
(Hexadecanoyl-isoGl)-AAHDFVEWLLSA-NH, and insulin detemir,
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73. The combination of compounds for use in a methad of treatment, the use, or the method of any opfe
of claims 1-5, wherein said combination of compounds includes H~H~Aib—QGTFT§DYSKYLDS~
K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH, and giulisine.

5 74 The combination of compounds for use in a method of treatment, the use, or the metiod of any one
of claims 1-5, wherein said combination of compounds includes H-H-Ab-QGTFTSDYSKYLDS-
K{Hexadecanoyl-isoGiu)-AAHDFVEWLLSA-NH, and insulin fispro.

75. The combination of compounds for use in a method of treatment, the use Ar the method of any one
10 of claims 1-5, wherein said combination of compounds includes H-H-AB-Q@ETFTSDYSKYLDS-
K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH, and degludec.

76. The combination of compounds for use in a method of treatmert, the use, or the method of any one
of claims 1-5, wherein said combination of compounds includes A-H-Aib-QGTFTSDYSKYLDS-
15 K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH, and Actraphéine,

77. The combination of compounds for use in a methogof treatment, the use, or the method of any one
of claims 1-5, wherein said combination of compounys includes H-H-Aib-QGTFTSDYSKYLDS-
K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH, nd LY2983016.

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-Ab-QGTFTSDYSKYLDS-
K{HexadecanoyhisoGlu)-AAHDFV LSA-NH,; and LY2605541.

25 79. The combination of compophds 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-AB-QGTFTSDYSKYLDS-
K(Hexadecanoyl-isoGlu)-#AHDFVEWLLSA-NH; and pegylated insulin Lispro.

80. The combinatior/of compounds for use in @ method of treatment, the use, or the method of any one of
30 claims 1-5, whergin said combination of compounds includes H-H-Aib-QGTFTSDYSKYLDS-
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82. The combination of compounds for use in a method of treatment, the use, or the method of claipf 81,
wherein (a) and (b) are administered within one day, 12 hours, or six hours of eagh other.

83. A compoundrfOry use in a method for preventing or reducing weight gain; promoting weight loss;
improving circulating g!ljéose levels, glucose tolerance or circulating cholesterof levels; lgdvering
circulating LDL levels; increasing HDL/LDL ratio; or treating a condition caused or chgracterized by
excess body weight in a mammalian subject that is receiving an insulin analogue, séid method comprising

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

84. Use of the compound recited in any one of claims 1-80, in the manufagfure of @ medicament for
preventing or reducing weight gain; promoting weight loss; improving cirgulating glucose levels, glucose
tolerance or circulating cholesterol levels; lowering circulating LDL leyels; increasing HDL/LDL ratio; or
treating a condition caused or characterized by excess body weight' in a mammalian subject that is

receiving an insulin analogue.

85. A method for preventing or reducing weight gain; propioting weight loss; improving circulating
glucose levels, glucose tolerance or circulating cholestgrol levels; lowering circulating LDL levels;
increasing HDL/LDL ratio; lowering circulating triacyj@lycerol levels, lowering circulating free fatty acids or
treating a condition caused or characterized by exCess body weight in a mammalian subject that is
receiving an insulin analogue, said method copiprising administering to said subject the compound recited
in any one of claims 1-80 in an effective amdunt. ‘

86. The compound for use in a methgd of treatment, the use, or the method of any one of claims 1-85,
wherein said insulin analogue is sejécted from the group consisting of insulin glulisine (Apidra), insulin
lispro (Humalog), Degludec, Actpdphane HM, LY2963016, LY2605541, pegylated insulin Lispro, insulin
glargine (Lantus), insulin detgMir (Levemir), NN-1353, IN-105, BIOD-620 and Analog-PH20.

87. The compound for ysein a metﬁod of treatment, the use, or the method of any one of claims 83-86,
wherein said conditioff caused or characterized by excess body weight is selected from the group
consisting of ohesity, morbid obesity, obesity-linked inflammation, obesity-linked gallbladder disease,
obesity-induceg/sleep apnea, metabolic syndrome, pre-diabetes, insulin resistance, glucose intolerance,
type 2 diabejés, type | diabetes, hypertension, atherogenic dyslipidaemia, hypertriglyceridemia,
hypercholésteralemia, atherosclerosis, arteriosclerosis, coronary heart disease, peripheral artery disease,
stroke /And microvascular disease.. ‘

. 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 claimg’83-87,
wherein said method improves circulating glucose levels.

80. The compound for use in a method of treatment, the use, or the method of any one 4f 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 treatmént, the use, or the
method of any one of claims 1-91, wherein said compound is part of a compgsition comprising said
compound, or a salt or derivative thereof, in admixture with a carrier.
92. The compound or combination of compounds for use in a method of treatment, the use, or the
method of claim 81, wherein said composition is a pharmaceutic acceptable composition, and the

carrier is a pharmaceutically acceptable carrier.

93. The compound or combination of compounds for use¢/in a method of treatment, the use, or the
method of any one of claims 1-93, wherein said compglind is administered in a dosage of 0.1 nmol/kg to
1 pmol/kg.

94. The compound or combination of compoyfds for use in a method of treatment, the use, or the
method of claim 93, wherein said compourny is administered in a dosage of 3 nmol/kg to 30 nmoi/kg.
95. The compound or combination of£ompounds for use in a method of treatment, the use, or the

method of any one of claims 1-94,
to 20 U/kg.

herein said insulin analogue is administered in a dosage of 0.02 U/kg

86. The compound or corphination of compounds for use in 2 method of treatment, the use, or the
method of claim 95, whefein said insulin analogue is administered in a dosage of 0.1 U/kg to 0.3 U/kg or
in a dosage of about 8.2 Urkg.

87. The compglind or combination of compounds for use in a method of treatment, the use, or the
one of claims 1-96, wherein said compound is administered every other week, weekly,
every othgr day, daily, twice daily, or three times daily.

98. /The 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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89. The compound or combination of compounds for use in a method of treatment, the use, or th

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

in an amount sufficient to reduce food intake in said subject by at least 5%, 10%, 15%, 20%/25%, 30%, ‘
5  or 50%. ‘

100. 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 combination of compounds is aghinistered in an amount

sufficient to reduce the subject's fasting blood glucose level by at least 1, 2, 3/4, 5, 5, 8, 10, 11, 12, 15, or
10 20mM.

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

method of any one of claims 1-88, wherein said compound or comination of compounds is administered

in an amount sufficient to reduce the subject's HbA1c level by af least 0.1%, 0.2%,‘ 0.3%, 0.4%, 0.5%,
15 0.6%, 0.8%, 1.0%, 1.5%, or 2.0%.

102. The compound or combination of compounds fordise in a method of treatment, the use, or the
~ method of any one of claims 1-98, wherein adminisyfation of said compound or combination of
compounds results in @ body weight reduction of/at least 3%, 5%, 8%, 10%, 12%. 15% or 20% within 1
20  vyear of starting administration.

103. The compound or combination of Zompounds for use in a method of freatment, the use, or the

method of any one of claims 1-88, wierein administration of said compound or combination of

compounds results in & body weight reduction of at ieast 1%, 2%, 3%, 4%', 5%, B%, 8%, or 10%, 15%
25 within six months of starting adpiinistration.

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

method of any one of gfaims 1-98, v;rherein administration of said compound or combination of

compounds results 0 a body weight reduction of at least 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8%, 10% or
30 15% within threesnonths of starling administration, '

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

method 6f any one of claims 1-104, wherein said compound is administered subcutaneously,
intrayénously, intramuscularly, by.inhalation, rectally, buccally, intraperitoneally, intraarticularly, or orally.
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107. The compound ar 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, 4r orally.

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

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

109, AKit 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) o a mammalian subjett in need of preventing or reducing

weight gain; promoting weight loss; improving circulating glucoge levels, glucose tdlerance or circulating
15  cholesterol levels; lowering circulating LDL levels; increasingHDL/LDL ratio; or treatment for a condition

caused or characterized by excess body weight.
111. The kit of claim 109 or 110, wherein said insykin analogue is selected from the group consisting of

insulin glulisine, insulin Iiépro, Degludec, Actrappane HM, LY2963016, LY2605541, pegylated insulin
20 Lispro, insulin glargine (Lantus) insulin deterpdr (Levemir), NN-1953, IN-105, BIOD-620 and Analog-PH20.
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CLAIMS

1. Use of a compound having the formula:
R'-Z-R?
wherein R" is H, Cq.4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl;
R?is OH or NHy; |
and Z is a peptide having the formula I:
His-X2-GIn-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; (1) ‘ :
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;
X20 is selected from Arg, His, and X;
X21 is selected from Asp and Gluy;
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 absenit;

( 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
formula:

(i Z' wherein Z'is a lipophilic moiety conjugated directly to the side chain of X; or

(ify Z'Z% wherein Z" is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X
via Z; ‘

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

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

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 R'-z-R? and the insulin analogue are
formulated for simultaneous or sequential administration a’nd/or wherein the compound having

formula R'-Z-R? and the insulin analogue are formulated as separate medicaments.
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4. The use of any preceding claim,
wherein one or more of said residues X is independently selected from Lys, Glu and Cys; and/or
wherein ,

X16 is selected from Glu, Lys, and Ser;

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

X2is Aib and X17 is Lys;

X2 is Aib and X17 is Cys;

X2 is Aib and X20 is Cys;

X2 is Aib and X28 is Lys:

X12is Arg and X17 is Lys;

X12 is Leu and X17 is Lys:

X12is Lys and X20 is Lys;

X12is 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;

X17 is Lys and X21 is Asp;

X17 is Lys and X24 is Gluy;

X17 is Lys and X27 is Leu;

X17 is Lys and X27 is Lys;

X17 is Lys ande28 is Ser;

X17 is Lys and X28 is Arg;

X20 is Lys and X27 is Leu;

X21 is Asp and X27 is Leu;

X2 is Aib, X12is Lys, and X16 is Ser;

X12is 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;

X17 is Lys, X24 is Giu, 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;

X20 is Lys, X27 is Leu, and X28 is Ser;
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X20is 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
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 1 contains only one amino acid of
the type conjugated to the lipophilic substituent, optionally wherein the peptide of formula | contains
only one Lys residue, only one Cys residue, or only one Glu residue, and wherein the lipophilic

substituent is conjugated to thét residue.

6. The use of any preceding claim, wherein the peptide sequence of formula | comprises one or more
inframolecular 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
sequence of formula |, optionally wherein the intrabmolecular bridge is formed between the éide 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;

X16is Lys and X20 is Glu;

X16is 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;
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;
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.

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

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

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

R'-Z-R?
wherein R' is H, C..4 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl;
R*is OH or NHy;
and Z is a peptide having the formula lla:
His-Aib-GIn-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; (Iia)
wherein:
X12 is selected from Lys, Arg, and Leu;
X16 is selected from Ser and X;
X17is X;
X20 is selected from His and X;
X21 is selected from Asp and Gluy;
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;
wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formuta:
(i) Z', wherein Z" is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z2'Z% wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

via Z2.

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

, R'-Z-R?
wherein R is H, C14 alkyl, acetyl!, formyl, benzoyi, or trifluoroacetyl;
R*is OH or NHy;
and Z is a peptide having the formula Hlb:
His-Ser-Gin-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-Aia; (lIb)
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wherein:

X12 is selected from Lys, Arg, and Leu;

X16 is selected from Ser and X;

X17is 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;

and wherein each residue X is independently selected from the group consist)ing of Glu, Lys, and Cys;
wherein the side chain of at Ieést one residue X is conjugated to a lipophilic substituent having the
formula: '

(i Z' whereinZ' is a lipophilic moiety conjugated directly to the side chain of X; or

(iy Z'Z%, wherein Z' is a lipophilic moiety, Z° is a spacer, and Z' is conjugated to the side chain of X

via Z2.

11. The use of claim 9, wherein said compound has the formuia:
R'-Z-R?
wherein R'is H, C1.4 alkyl, acetyl, formyl, benzoyl, or triflucroacetyl;
R%is OH or NHy;
and Z is a peptide having the formula llla:
His-Aib-GIn-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-Alg; (lila)
wherein: |
X12 is selected from Lys And Arg;
X17is 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;
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) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(iy 2'Z%, wherein Z" is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

via Z2.

12. The use of claim 10, wherein said compound has the formula:
R'-Z-R?

wherein R is H, C14 alkyl, acetyl, formyl, benzoyl, or trifluoroacetyl;

R?is OH or NHy;
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and Z is a peptide having the formula llib: 4
His-Ser-GIn-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; (llib)

wherein:

X12 is selected from Lys and Arg;

X17is X;

X20 is selected from His and X;

X21 is selected from Asp and Glu;

X24 is selected from Ala and Giu;

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

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

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

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

(i) Z'Z% wherein Z' is a lipophilic moiety, Z%is a épacer, and Z'is conjugated to the side chain of X

via Z2,

13.. The use of claim 11, wherein said compound has the formula:
| | R-Z-R?
wherein R' is H, C4.4 aikyl, acetyl, formyl, benzoyl, or trifluoroacetyi;
R? is OH or NHy; | ,
and Z is a peptide having the formula IVa:
His-Aib-G‘In—G_ly_-Thr—Phe—Thr—Ser-Asp-Tyr-Ser-X’l 2-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-X21-Phe-Val-
X24-Trp-Leu-Leu-X28-Ala; (IVa): '
wherein
X12 is selected from Lys and Arg;
X17is 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;
and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
(iy Z', wherein Z" is a lipophilic moiety conjugated directly to the side chain of X; or ,
(i) Z'Z2, wherein Z is a lipophilic moiety, Z2 is a spacer, and Z' is conjugated to the side chain of X

via 7%,

14. The use of claim 12, wherein said compound has the formula:
R'-Z-R?

wherein R" is H, C4 alkyl, acetyl, formyl, benzoyl, or triflucroacetyl;

R?is OH or NHy;
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and Z is a peptide having the formula Vb: .
His-Ser-GIn-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:

X12 is selected from Lys and Arg;

X17is X;

X21 is selected from Asp and Glu;

X24 is selected from Ala and Glu;

X28 is selectéd 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 formuia:

(i Z' wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or

(iiy Z2'Z% wherein Z" is a lipophilic moiety, Z% is a spacer, and Z' is conjugated to the side chain of X

via Z2.

15. The use of any preceding-claim, wherein said peptide Z has the sequence:
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDKKAAHDFVEWLLRA,;
HSQGTFTSDYSKYLDSKAAKDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLKRA,
HSQGTFTSDYSKYLDSKAAHDFVEWLLKA;
HSQGTFTSDYSRYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSLYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLLRAK;
HSQGTFTSDYSKYLDSKAAHDFVEWLLSAK;
HSQGTFTSDYSKYLDSKAAHDFVEWLKSA,;
HSQGTFTSDYSKYLDSKAAHDFVKWLLRA;
HSQGTFTSDYSKYLDSCAAHDFVEWLLRA,;
HSQGTFTSDYSKYLDSCAAHDFVEWLLSA;
HSQGTFTSDYSKYLDSKAACDFVEWLLRA,;
HSQGTFTSDYSKYLDKSAAHDFVEWLLRA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSAK;
H-Aib-QGTFTSDYSKYLDSKAARDFVAWLLRA;
H-Aib-QGTFTSDYSKYLDSKAAKDFVAWLLRA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLRA,;
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLKA;
H-Aib-QGTFTSDYSKYLDSKAAKDFVAWLLSA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVAWLLKA,;
H-Aib-QGTFTSDYSKYLDKKAAHDFVAWLLRA,;

57




10

15

20

25

30

35

40

H-Aib-QGTFTSDYSRYLDSKAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVKWLLSA;
H-Aib-QGTFTSDYSLYLDSKAAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLDSCAAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLDSKAACDFVEWLLRA;
H-Aib-QGTFTSDYSKYLDK(KAAE()DFVEWLLRA;
H-Aib-QGTFTSDYSKYLDSKAAHDFVE()WLLK()A;
H-Aib-QGTFTSDYSKYLDSKAAK()DFVE(WLLRA;
H-Aib-QGTFTSDYSKYLDSK()AAHE()FVEWLLKA: or
H-Aib—QGTFTSDYSKYLDSK()AAKE()FVEWLLRA; or
wherein said peptide Z has the sequence:
HSQGTFTSDYSKYLDS-K*-AAHDFVEWLLRA;
HSQGTFTSDYSKYLD-K*-KAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAA-K*DFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-RA,;
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K*-A;
HSQGTFTSDYSRYLDS-K*-AAHDFVEWLLRA;
HSQGTFTSDYSLYLDS-K*-AAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA—K*;
HSQGTFTSDYSKYLDSKAAHDFVEWLLSA-K*;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-SA;
HSQGTFTSDYSKYLDSKAAHDFV-K*-WLLRA,;
HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLRA;
HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLSA,
HSQGTFTSDYSKYLDSKAA-C*-DFVEWLLRA;
HSQGTFTSDYSKYLD-K*-SAAHDFVEWLLRA,
H-Aib-QGTFTSDYSKYLDS-K*-AAHDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLLSA-K*;
H-Aib-QGTFTSDYSKYLDS-K*-AARDFVAWLLRA,;
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;
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;
H-Aib-QGTFTSDYSKYLDS-C*-AAHDFVEWLLSA,;
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H-Aib-QGTFTSDYSKYLDSKAA-C*-DFVEWLLRA;
H-Aib-QGTFTSDYSKYLD-S*-KAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDK()K*AAE()DFVEWLLRA;
H-Aib-QGTFTSDYSKYLDSK*AAHDFVE()WLLK()A
H-Aib-QGTFTSDYSKYLDSK*AAK()DFVE()WLLRA;
H-Aib-QGTFTSDYSKYLDSK()AAHE(FVEWLLK*A; or
H-Aib-QGTFTSDYSKYLDSK()AAK*E()FVEWLLRA,
wherein “*" indicates the position of a lipophilic substituént.

16. The use of any precedingiclaim, wherein
Z' comprises a hydrocarbon chain having 10 to 24 C atoms, 10 to 22 C atoms, or 10t0 20 C
atoms, optionally wherein Z'is a dodecanoyl, 2-butyloctanoyl, tetradecanoyl, hexadecanoyl,
heptadecanoyl, octadecanoyti, or eicosanoyl moiety; and/or
wherein Z? is or comprises one or more amino acid residues, optionally wherein Z’is a y-Glu,
Glu, B-Ala or e-Lys residue, or a S—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, hexadecanoyl-[3-
aminopropanoyl], hexadecanoyl-[8-aminooctanoyl], hexadecanoyl-¢-Lys, 2-butyloctanoyl- y-Glu,
octadecanoyl-y-Glu, and hexadécanoyl-[4-aminobutanoyl]; optionally |
wherein Z has the formuia:
HSQGTFTSDYSKYLD-K(Hexadecanoyl-y-Glu)-KAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-Glu}-RA;
HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl—y-GIu)—DFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu}-AAHDFVEWLLRA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)}-AARDFVAWLLRA,
H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)}-AAHDFVEWLLSA; |
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)}-AAHDFVEWLLKA,;
H-Aib~QGTFTSDYSKYLDS-K(Hexadecanoyl-y—Glu)—AAHDFVE()WLLK()A;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA,;
H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Giu)-DFVAWLLRA;
H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyi-[3-aminopropanoyl])}-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[8-aminooctanoy!]}~-AAHDFVEWLLSA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-e-Lys}-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl}-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Octadecanoyi- y-Glu)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K([2-Butyloctanoyl]-y-Glu}-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyi-[4-Aminobutanoyl]}-AAHDFVEWLLSA;
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HSQGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEW LLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl)-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu}-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K([2-Butyloctanoyl}-y-Glu)-AAHDFVEWLLSA;
H-Aib—QGTFTSDYSKYLDS-K(Hexadecanoyl—[4—Aminobutanoyl])-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA,; or
H—Aib—QGTFTSDYSKYLDS-K{Hexadecanoy{—E)-AAHDFVEWLLSA;

wherein residues marked “()” participate in an intramolecular bond; or wherein Z has the formula:
H-Aib-QGTFTSDYS-K(Hexadecanoyl-isoGlu)-YLDSKAAHDFVEWLLSA;
H-Ab-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGliu)-KAAHDFVEWLLSA;
H-AIb-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)-DFVEWLLSA,;
H-Aib-QGTFTSDYSKYLDSKAAHDFV-K(Hexadecanoyl-isoGlu)-WLLSA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isolLys)-AARDFVAWLLRA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu}-AAKDFVEWLLSA;
H—Aib—QGTFTSDYSKYLDE—K(Hexadeoanoyl-isoGIu)—AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGiu)-AAHEFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAEDFVEWLLSA or
H-Aib-QGTFTSDYSKYLDS-K{Hexadecanoyl-isoGiu)}-AAHDFVEWLLEA.

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
consisting of insulin glulisine (Apidra)}, insulin lispro (Humalog), Degludec, Actraphane HM,
LY2963016, LY2605541, pegylated insulin Lispro,' insuiin glargine (Lantus), insulin detemir (Levemir), -

| insulin isophane, insulin aspart, insulin buccal, hyaluronidase insulin, insulin protamine, NN-1953, IN-
105, BIOD-620 and Analog-PH20.

19. The use according to claim 18, wherein

Z has the formula H-H-Aib—QGTFTSDYSKYLDS—K(Hexadecanoyl—isoGIu)—AAHDFVEWLLSA—
NH, and said insulin analogue isl insulin glargine; or '

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-
NH, and said insulin analogue is insulin detemir; or _

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-
NH, and said insulin analogue is giulisine; or

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA-
NH, and said insulin analogue is insulin lispro; or v

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

NH, and said insulin analogue is degludec; or
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Z has the formula H—H-Aib-QGTFTSDYSKYLDS-K(Hexadecano’yi—isoGlu)—AAHDFVEWLLSA—
NH, and said insulin analogue is Actraphane ;or

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)}-AAHDFVEWLLSA-
NH, and said insulin analogue is LY2963016; or ' ,

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu}-AAHDFVEWLLSA-
NH, and said insulin analogue is LY2605541; or

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NHz and said insulfn analogue is pegylated insulin Lispro or

Z has the formula H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu}-AAHDFVEWLLSA-
NH, and said insulin analogue is NN-1953, IN-105, BIOD-620 and Analog-PH20.

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

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 fo
reduce the subject’'s HbA1c 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 '

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

administration of said compound -or combination of compounds results in a body weight 4
reduction of at ieast 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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