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CO-AGONISTS AT GLP-1 AND GIP
RECEPTORS SUITABLE FOR ORAL
DELIVERY

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to novel compounds
that are agonists of the glucagon-like peptide 1 (GLP-1)
receptor and the glucose-dependent insulinotropic polypep-
tide (GIP) receptor with a protracted profile of action,
suitable for oral administration to humans.

INCORPORATION-BY-REFERENCE OF THE
SEQUENCE LISTING

[0002] The present application is filed with a Sequence
Listing in electronic form. The entire contents of the
sequence listing are hereby incorporated by reference.

BACKGROUND

[0003] Glucagon-like peptide 1 (GLP-1) is a gut enteroen-
docrine cell-derived hormone and one of two prominent
endogenous physiological incretins. GLP-1 improves gly-
cemic control by stimulating glucose-dependent insulin
secretion in response to nutrients (glucose), inhibits gluca-
gon secretion from the pancreatic alpha-cells, slows gastric
emptying, and induces body weight loss primary by decreas-
ing food consumption. Glucose-dependent insulinotropic
polypeptide (GIP), the other prominent incretin, improves
glycemic control by stimulation of insulin secretion in
response to nutrients (fat, glucose). Furthermore, GIP
appears to improve plasma lipid profile and to stimulate
calcium accumulation in bones. In contrast to GLP-1, the
incretin effect of GIP is severely reduced in type 2 diabetes
patients, though recent studies suggest that GIP efficiency
can be regained in these patients after treatment to improve
glucose control. Nonetheless, the role of GIP to regulate
systemic metabolism beyond its direct effect at the endo-
crine pancreas remains controversial, particularly as it
relates to GIP action to promote gain in fat mass in animal
models. These results have fostered beliefs that GIPR
antagonism can improve body weight. Thus, employment of
compounds acting at GIP receptors, and specifically whether
to agonize or antagonize, as a strategy to improve body
weight remains a contentious subject of intense scientific
investigation (Finan et al, TRENDS Mol Med, 2016, 22 (5):
359-376; Killion et al, Endo Rev, 2020, 41 (1): 1-21).

[0004] Protracted GIP analogs have been shown to lower
body weight and improve glycemic control, though com-
paratively less potent than GLP-1 analogs to lower body
weight in rodent models (Mroz et al, Mol Metab, 2019, 20:
51-62). Moreover, GIP analogs induce body weight loss by
additive/synergistic action with GLP-1 analogs in dual
administration (Finan et al, Sci Transl Med, 2013, 5 (209):
209ral51; Nerregaard et al, Diabetes Obes Metab, 2018, 20
(1): 60-68), and as such represent suitable candidates for
amplification of GLP-1-based pharmacology. GIPR ago-
nism can be recruited as a non-redundant partner to GLP-1R
agonism as a single molecule co-agonist to amplify GLP-1
metabolic benefits, as has been shown in preclinical animal
models, most notably body weight loss and glycemic control
(Finan et al, Sci Transl Med, 2013, 5 (209): 209ral51;
Coskun et al, Mol Metab, 2018, 18: 3-14). Two different
peptides with high potency dual incretin receptor agonism
have advanced to multi-dose clinical studies. The clinical

Aug. 31, 2023

results have demonstrated improvements in glycemic con-
trol and body weight that exceeds what is achieved with
comparable dosing of benchmark GLP-1 specific agonists
(Frias et al, Cell Metab, 2017, 26 (2): 343-352; Frias et al,
Lancet, 2018, 392 (10160): 2180-2193), demonstrating the
translational aspects and therapeutic benefits of co-targeting
GLP-1 and GIP receptors.

[0005] Oral delivery of GLP-1 derivatives has been inves-
tigated clinically in the form of a once-daily tablet of
semaglutide and the permeation enhancer sodium N-[8-(2-
hydroxybenzoyl)amino|caprylate (SNAC) (Hedrington &
Davis, Exp. Opin. Pharmacother. 2019, 20 (2): 133-141) to
improve the very low typical exposure and bioavailability of
GLP-1 derivatives following oral administration.

[0006] GLP-1/GIP co-agonists and their potential medical
uses are described in several patent applications such as WO
2010/011439, WO 2013/164483, WO 2014/192284, WO
2015/067715, WO 2015/022420, WO 2015/086728, WO
2015/086729, WO 2016/111971, WO 2020/023386, U.S.
Pat. No. 9,745,360, US 2014/162945, and US 2014/
0357552. Patent applications disclosing oral delivery of
GLP-1 derivatives are described in e.g. WO 2011/080103,
WO 2012/080471, WO 2013/189988, and WO 2019/
149880.

[0007] However, no co-agonistic products have so far
obtained market approval.

SUMMARY

[0008] The present invention relates to single molecule
co-agonists comprising a peptide and a substituent, which
react with both the human GLP-1 and GIP receptors with
high potency and are suitable for daily oral administration to
humans. This is achieved by the combination of certain
peptide sequence variants with substituents via a single site
acylation with a diacid based fatty acid.

An aspect of the invention relates to a peptide having the
amino acid sequence

(SEQ ID NO.: 36)
YX,EGTXgTSDYSX 15X 13LEX | (QBAK 50Xy  FX 53X WLLX>5GGPX 55

X33%34%35%36X37%38% 30

[0009] with an optional amide modification of the C-ter-
minus;

[0010] wherein

[0011] X, is Aib or A
[0012] X isForV

[0013] X,,islorY

[0014] X,;isY, A, Lorl
[0015] X,sisKorE

[0016] X,,is Q,R,E, H
[0017] X,,isAorE

[0018] X,;isTorV

[0019] X.,isE,QorN
[0020] X,zis AorR

[0021] X, is E, S or absent
[0022] X,;is S, K or absent
[0023] X, is G or absent
[0024] X, is A or absent
[0025] X, is P or absent
[0026] X, is P or absent
[0027] X,g is P or absent
[0028] X,,is S or absent.
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In another aspect, the invention relates to a peptide having
the amino acid sequence

(SEQ ID NO.: 36)
YX,EGTX TSDYSX 15X 3LEX | (QARAX 0Ky  FXr3Xo WLLX>5GGPX 55

X33X34X35X36X3 7X38X39

[0029] with an optional amide modification of the C-ter-
minus, wherein

[0030] X, is Aibor A
[0031] X isForV

[0032] X,,islorY

[0033] X,;isY, A, Lorl
[0034] X,,isKorE

[0035] X,,isQ,R,E, H
[0036] X,,isAorE

[0037] X,;islorV

[0038] X,,isE,QorN
[0039] X,gisAorR

[0040] X, is E, S or absent
[0041] X,,is S, K or absent
[0042] X, is G or absent
[0043] X, is A or absent
[0044] X, is P or absent
[0045] X, is P or absent
[0046] X,q is P or absent
[0047] X, is S or absent;
[0048] and a substituent attached to the peptide via Lysine

(K) at position 16 or 33;

[0049] or a pharmaceutically acceptable salt hereof.
[0050] A further aspect of the invention relates to a
method for preparing the GLP-1/GIP co-agonists described
herein.

[0051] In a further aspect the invention relates to a phar-
maceutical composition comprising the GLP-1/GIP co-ago-
nists compounds described herein.

[0052] A further aspect of the invention relates to medical
use of the GLP-1/GIP co-agonists described herein.

[0053] In one aspect the invention relates to use of the
GLP-1/GIP co-agonists described herein for prevention or
treatment of diabetes, obesity, and/or liver diseases.

DESCRIPTION

[0054] In what follows, Greek letters may be represented
by their symbol or the corresponding written name, for
example: a=alpha; f=beta; e=epsilon; y=gamma; w=omega;

etc. Also, the Greek letter of u may be represented by “u”,
e.g. in pl=ul, or in uM=uM.

GLP-1/GIP Receptor Co-Agonist

[0055] The present invention relates to compounds that are
GLP-1 receptor and the GIP receptor agonists, also referred
to as GLP-1/GIP receptor co-agonists or simply co-agonists.
[0056] The term “compound” is used herein to refer to a
molecular entity, and “compounds” may thus have different
structural elements besides the minimum element defined
for each compound or group of compounds. It follows that
a compound may be a peptide or a derivative thereof, as long
as the compound comprises the defined structural and/or
functional elements.
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[0057] The term “compound” is also meant to cover
pharmaceutically relevant forms hereof, i.e. a compound as
defined herein or a pharmaceutically acceptable salt, amide,
or ester thereof.

[0058] The term “analogue” generally refers to a peptide,
the sequence of which has one or more amino acid changes
when compared to a reference amino acid sequence. An
“analogue” may also include amino acid elongations in the
N-terminal and/or C-terminal positions and/or truncations in
the N-terminal and/or C-terminal positions.

[0059] In general, amino acid residues may be identified
by their full name, their one-letter code, and/or their three-
letter code. These three ways are fully equivalent.

[0060] Amino acids are molecules containing an amino
group and a carboxylic acid group, and, optionally, one or
more additional groups, often referred to as a side chain.
[0061] The term “amino acid” includes proteinogenic (or
natural) amino acids (amongst those the 20 standard amino
acids), as well as non-proteinogenic (or non-natural) amino
acids. Proteinogenic amino acids are those which are natu-
rally incorporated into proteins. The standard amino acids
are those encoded by the genetic code. Non-proteinogenic
amino acids are either not found in proteins, or not produced
by standard cellular machinery (e.g., they may have been
subject to post-translational modification). Non-limiting
examples of non-proteinogenic amino acids are Aib (c-ami-
noisobutyric acid, or 2-aminoisobutyric acid), norleucine,
norvaline as well as the D-isomers of the proteinogenic
amino acids.

[0062] In what follows, each amino acid of the peptides
for which the optical isomer is not stated is to be understood
to mean the L-isomer (unless otherwise specified).

[0063] The GLP-1/GI P receptor co-agonists described
herein comprise or consist of a peptide and a substituent as
defined below. In some embodiments, the peptide is a
synthetic peptide created to optimize the activity at the
GLP-1 and GIP receptors. Compounds having a suitable
receptor binding activity towards both the GLP-1 receptor
and the GIP receptor have been identified as demonstrated in
the examples herein.

[0064] The compounds further display an extended half-
life gained by the substituent comprising a fatty acid group.
[0065] In some embodiments, the carboxy terminus of a
peptide holds a —COOH group. In some embodiments, the
compounds may optionally include an amide group
(C(=0)—NH,) at the C-terminus, which is a naturally
occurring modification substituting —OH with —NH,, such
as seen with native Exendin-4.

Peptide

[0066] The GLP-1/GIP receptor co-agonists described
herein comprise a peptide and a substituent as defined below,
in which the substituent is attached to the peptide backbone
via an amino acid residue.

[0067] In some embodiments, the amino acid sequence of
the peptide is

(SEQ ID NO.: 47)
YX,EGTXgTSDYSX 15X 13 LEX | (QAAX 0% | FXp3Xs WLL K>5G 30X31

X32X33%34%35%36%37% 38X 30

[0068] with an optional amide modification of the C-ter-
minus; wherein
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[0069] X, is Aib or A

[0070] X isForV

[0071] X,,islorY

[0072] X,5isY,A,Lorl

[0073] X,sisKorE

[0074] X, is Q,R,E, H

[0075] X,, isAorE

[0076] X,;islorV

[0077] X, isE,Qor N

[0078] X, isAorR

[0079] X, is G or absent

[0080] X, is P or absent

[0081] X, is E, S or absent

[0082] X;; is S, K or absent

[0083] X, is G or absent

[0084] X, is A or absent

[0085] X, is P or absent

[0086] X, is P or absent

[0087] X, is P or absent

[0088] X, is S or absent.
[0089] In some embodiments, the amino acid sequence of

the peptide is
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(SEQ ID NO.: 37)
YX,EGTXgTSDYSX 5X 13LEX | 4QBAK 50X FX53 X5 WLLX,5GGPS SGAPPPS

[0112] wherein
[0113] X, is Aibor A
[0114] X isForV
[0115] X ,isTorY
[0116] X,;is Y, A, Lorl
[0117] X,gisKorE
[0118] X,,isQ,R,E, H
[0119] X, ,isAorE
[0120] X,;isTorV
[0121] X,,isE, QorN
[0122] X, isAorR.
[0123] Inone embodiment, the amino acid sequence of the

peptide is

(SEQ ID NO.: 38)
YX,EGTXgTSDYSX 5X 13LEX | 4QBAK 50X FX53 X5 WLLX,5GGPESGAPPPS

YX,BGTXTSDYSX, X 5LEX, 6QAAX20X21FX23X24WLLXszﬁB§6:]X3)é§3is)% SFwX37X3:Xs0

(SEQ ID NO.: 36)with an optional amide modification of the
C-terminus;

[0090] wherein

[0091] X, is Aib or A

[0092] X isForV

[0093] X,,islorY

[0094] X,;isY,A,Lorl

[0095] X,csisKorE

[0096] X.,is Q,R,E, H

[0097] X,, isAorE

[0098] X,;islorV

[0099] X,,isE,QorN

[0100] X.,;isAorR

[0101] X, is E, S or absent

[0102] Xi; is S, K or absent

[0103] X, is G or absent

[0104] X, is A or absent

[0105] X, is P or absent

[0106] X, is P or absent

[0107] X, is P or absent

[0108] X, is S or absent.
[0109] In one embodiment, X5, is absent. In one embodi-

ment, X, and X, are absent. In one embodiment, X, X,
and X, are absent. In one embodiment, X4, X;,, X5 and
X, are absent. In one embodiment, X, X;,, X5, X5, and
X, are absent. In one embodiment, X5, X55, X34, X357, X35
and X, are absent. In one embodiment, X3, X, X35, X34,
X5, X35 and X, are absent. In one embodiment, X5,, X;;,
X545 X355 X536, X357, X35 and X5, are absent. In one embodi-
ment, X;;, X35, X33, X34, X35, X365 X375 X35 and X, are
absent. In one embodiment, X,

[0110] X5, X35, Xas, X34, X35, K36, X537, X35 and X, are
absent. In further such embodiments, X;,X;;X;,X55 is
SSGA. In further such embodiments, X;,X;,X;,X55 is
ESGA. In further such embodiments, X,,)(33)(34)(35 is
SKGA. In a further embodiment thereof, the peptide has an
amide modification of the C-terminus.

[0111] In one embodiment, the amino acid sequence of the
peptide is

[0124] wherein
[0125] X, is Aib or A
[0127] X,,isTorY
[0128] X,;isY,A,Lorl
[0129] X,gisKorE
[0130] X,,isQ,R,E, H
[0131] X, ,isAorE
[0132] X,;isTorV
[0133] X,,isE, QorN
[0134] X,;isAorR.
[0135] Inone embodiment, the amino acid sequence of the
peptide is

(SEQ ID NO.: 39)
YX,EGTXGTSDYSX,5X 3 LEX | QAAK 50X, FX 53X, WLLX ,GGPSKGAPPPS

[0136] wherein

[0137] X, is Aib or A
[0138] X isForV
[0139] X,,isTorY
[0140] X,;isY,A,Lorl
[0141] X,;isKorE
[0142] X,,isQ,R,E, H
[0143] X,,isAorE
[0144] X,;isTorV
[0145] X,,isE, QorN
[0146] X,5is AorR.

[0147] Inone embodiment, X, is Aib. In one embodiment,
X, is A. In one embodiment, X, is F. In one embodiment, X
is V. In one embodiment, X, , is I. In one embodiment, X ,
is Y. In one embodiment, X, is Y. In one embodiment, X, 5
is A. In one embodiment, X, 5 is L. In one embodiment, X, 5
is 1. In one embodiment, X, 4 is K. In one embodiment, X ¢
is E. In one embodiment, X, is Q. In one embodiment, X,,
is R. In one embodiment, X, is E. In one embodiment, X,
is H. In one embodiment, X,, is A. In one embodiment, X,,
is E. In one embodiment, X, is I. In one embodiment, X,
is V. In one embodiment, X,, is E. In one embodiment, X, ,
is Q. In one embodiment, X, is N. In one embodiment, X,
is A. In one embodiment, X, is R. In one embodiment, X,
is G. In one embodiment, X5, is P.
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[0148] In one embodiment,
X 5LEX| QAAX, X, FX,5X,, is selected from the group
consisting of: LLEKQAAREFIN, LLEKQAAREFIE,
LLEKQAAQEFIE and LLEEQAAREFIE. In one embodi-
ment, X;;LEX,,QAAX,X, FX,;X,, is LLEKQAARE-
FIN. In one embodiment, X, ,LEX, [ QAAX, X, FX,.X,,is
LLEKQAAREFIE. In one embodiment,
X, LEX | QAAX, X, FX,3X,, is LLEKQAAQEFIE. In
one embodiment, X, ;LEX, QAAX, X, ,FX,;X,, is LLE-
EQAAREFIE.
[0149] In a further embodiment, the amino acid sequence
of the peptide is any one of SEQ IDNO.: 1, 2,3, 4, 5,6,7,
8,9,10, 11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 33, 34 and 35.
[0150] In one embodiment, the amino acid sequence of
the peptide is any one of SEQ ID NO.: 10, 22 or 25.
[0151] In one embodiment, the amino acid sequence of
the peptide is SEQ ID NO.: 25.
[0152] In one embodiment, the amino acid sequence of
the peptide is any one of SEQ ID NO.: 18, 20, 23, 24.
[0153] In one embodiment, the amino acid sequence of
the peptide is SEQ ID NO.: 33, 34 or 35.

[0154] In further such embodiments, the peptide has an
amide modification of the C-terminus.

Derivatives

[0155] Insome embodiments, the GLP-1 and GIP receptor

agonists comprise or consist of a substituent as defined
below covalently linked to a peptide.

[0156] Such compounds may be referred to as derivatives
of the peptide, as they are obtained by covalently linking a
substituent to a peptide backbone.

[0157] An aspect of the invention relates to a compound
comprising a peptide and a substituent; wherein the amino
acid sequence of the peptide is:

(SEQ ID NO.: 47)
YX,EGTXTSDYSX 15X 3LEX | (QAAX) Xy  FXr3X 5 WLL K>5G K50

X3 1 X32X33X34X35X36X37X38X39

[0158] with an optional amide modification of the C-ter-
minus, wherein

[0159] X, is Aib or A
[0160] X isForV

[0161] X,,islorY

[0162] X,;isY,A,Lorl
[0163] X,sisKorE

[0164] X.,is Q,R,E, H
[0165] X,, isAorE

[0166] X,;isIorV

[0167] X.,isE,QorN
[0168] X,.isAorR

[0169] X, is G or absent
[0170] X, is P or absent
[0171] X, is E, S or absent
[0172] Xi;5 is S, K or absent
[0173] X, is G or absent
[0174] X, is A or absent
[0175] X, is P or absent
[0176] X, is P or absent
[0177] X, is P or absent
[0178] X, is S or absent;
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[0179] and wherein the substituent is attached to the
peptide via Lysine (K) at position 16 or 33;

[0180] or a pharmaceutically acceptable salt hereof.
[0181] An embodiment of the invention relates to a com-
pound comprising a peptide and a substituent; wherein the
amino acid sequence of the peptide is:

(SEQ ID NO.: 36)
YX,EGTXgTSDYSX 15X 3LEX | (QAAK 50Xy  FXp3XoWLLX,5GGP

X32X33%34%X35%36%37% 38 K30

[0182] with an optional amide modification of the C-ter-
minus, wherein

[0183] X, is Aibor A

[0184] X isForV

[0185] X,,islorY

[0186] X,;isY,A,Lorl

[0187] X,sisKorE

[0188] X,,isQ,R,E, H

[0189] X, isAorE

[0190] X, isTorV

[0191] X,,isE,QorN

[0192] X, isAorR

[0193] X,, is E, S or absent

[0194] X,;is S, K or absent

[0195] X, is G or absent

[0196] X, is A or absent

[0197] X, is P or absent

[0198] X, is P or absent

[0199] X, is P or absent

[0200] X, is S or absent;
[0201] and wherein the substituent is attached to the

peptide via Lysine (K) at position 16 or 33;

[0202] or a pharmaceutically acceptable salt hereof.

In further embodiments, the peptide may be defined as
described herein above.

Substituent

[0203] In one embodiment, the substituents described
herein are attached to the peptide described herein via a
lysine (K) residue in position 16 or 33.

[0204] In one embodiment, the substituent is attached to
the peptide via the epsilon-amino group of a Lysine (K)
when said Lysine is included at position 16 or 33.

[0205] In one embodiment, the substituent is a chemical
structure covalently attached to the peptide that is capable of
forming non-covalent complexes with plasma albumin,
thereby promoting the circulation of the co-agonist with the
blood stream, and also having the effect of protracting the
time of action of the co-agonist, due to the fact that the
complex of the co-agonist and albumin is only slowly
removed by renal clearance.

[0206] In one embodiment, the substituent comprises a
fatty acid group. In such an embodiment, the fatty acid group
comprises a carbon chain which contains at least 8 consecu-
tive —CH,— groups. In one embodiment, the fatty acid
group comprises at least 10 consecutive —CH,— groups,
such as least 12 consecutive —CH,— groups, at least 14
consecutive —CH,— groups, at least 16 consecutive
—CH,— groups, or such as at least 18 consecutive
—CH,— groups.

[0207] Inone embodiment, the fatty acid group comprises
8-20 consecutive —CH,— groups. In one embodiment, the
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fatty acid group comprises 10-18 consecutive —CH,—
groups. In one embodiment, the fatty acid group comprises
12-18 consecutive —CH,— groups. In one embodiment, the
fatty acid group comprises 14-18 consecutive —CH,—
groups.

[0208] In some embodiments, the substituent consists of
several elements, such as a protractor element and one or
more linker elements. In one embodiment, the term “pro-
tractor” is used to describe the fatty acid group which is the
terminal part of the substituent responsible for extending
half-life of the compound.

[0209] In one embodiment, the protractor (Prot) may be
defined by:
[0210] Chem. 1: HOOC—(CH,),—CO—* wherein n is

an integer in the range of 8-20, which may also be referred
to as a C(n+2) diacid or as
[0211] Chem. 1 b:

(€] (€]

HOM*,

wherein n is an integer in the range of 8-20.

[0212] In one embodiment, the substituent further com-
prises one or more linker elements. In some embodiments,
the linker elements are linked to each other and the protrac-
tor by amide bonds and referred to as “Z” (see further
below).

[0213] As further defined herein below the number of
linker elements may be at most 3, referred to as -Z1-72-7.3-
where 71 is connected with the protractor (Prot) and the last
Z element is connected with the peptide, in which case the
substituent may be referred to as Prot-Z1-Z2-7Z3-. The
symbol * above thus indicates the attachment point to 71,
which when bound via an amide bond is a nitrogen. In an
embodiment, where Z1 is a bond (see below), the symbol *
indicates the attachment point to the nitrogen of the neigh-
bouring Z element.

[0214] In one embodiment, the substituent is defined by:
Prot-Z1-72-73- wherein Prot- is selected from Chem 1,
Chem 1b, and wherein n is an integer in the range of 16-20.
[0215] In a particular embodiment, n is 14, 15, 16, 17, 18,
19 or 20 in Chem. 1 or Chem. 1 b.

[0216] In a particular embodiment, n is 14, 15, 16, 17, or
18 in Chem. 1 or Chem. 1 b.

[0217] In a particular embodiment, n is 14, 16, or 18 in
Chem. 1 or Chem. 1 b.

[0218] In a particular embodiment, n is 16, 17, 18, 19 or
20 in Chem. 1 or Chem. 1 b.

[0219] In a particular embodiment, n is 16, 18 or 20 in
Chem. 1 or Chem. 1b.

[0220] In a particular embodiment, n is 18 or 20 in Chem.
1 or Chem. 1 b.

[0221] In a particular embodiment, the protractor (Prot) is
a C16 diacid or a C18 diacid.

[0222] In a particular embodiment, the protractor (Prot) is
a C18 diacid or a C20 diacid.

[0223] In a particular embodiment, the protractor (Prot) is
a C16, C18 diacid or a C20 diacid.

[0224] The term “bond” as used here means a covalent
bond. When a linker element of Z1-Z3 is defined as a bond,
it is equivalent to a situation wherein said linker element is
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absent. The indication herein below that any of Z1-73 is a
bond may also be read as any of Z1-Z3 being absent, so that
the previous Z element is covalently linked to the next Z
element that is not “a bond” (or absent).

[0225] In some embodiments, the linker elements Z1-73
are individually selected from chemical moieties capable of
forming amide bonds, including amino acid like moieties,
such as Glu, yGlu (also termed gamma Glu or gGlu and
defined by *—NH—CH—(COOH)—CH,—CH,—CO—
*), e-Lys (also termed epsilon Lys or eLys and defined by
*NH—(CH,),—CH(NH,)—CO—*), Ser, Ala, Thr, Ado,
Aeep and Aeeep and further moieties as described below.

[0226] Inone embodiment, Z1 is selected from yGlu, Glu,
or a bond.

[0227] In one embodiment, Z1 is yGlu.

[0228] In one embodiment, Z2 and 73, are selected, inde-

pendently of each other, from Glu, e-Lys, yGlu, Gly, Ser,
Ala, Thr, Ado, Aeep, Aeeep and a bond.

[0229] Glu, Gly, Ser, Ala, Thr are amino acid residues well
known in the art.

[0230] e-Lys is defined by Chem. 2: *—NH—(CH,),—
CH(NH,)—CO—* which may also be described by

Chem. 2b:

s

NH,

[0231] yGlu is defined by Chem. 3: *—NH—CH
(COOH)—(CH,),—CO—* which may also be described by

Chem. 3b

s

0% o

[0232] Ado is defined by Chem. 4: *—NH—(CH,),—
O—(CH,),—O—CH,—CO—* may also be referred to as
8-amino-3,6-dioxaoctanoic acid and which may also be
described by

Chem. 4b
(€]
% O\)k
e \/\O/\/ .
[0233] Aeep is defined by Chem. 5: *NH—

CH,CH,OCH,CH,OCH,CH,CO*, which may also be
described by
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Chem. 5b

e

. /§\/\O/\/OW

e}

[0234] Aeeep is defined of Chem. 6: *NH—
CH,CH,OCH,CH,0OCH,CH,0OCH,CH,CO#*, which may
also be described by

Chem. 6b
(¢]

H
*/N\/\O/\/O\/\O/\)I\*_

[0235] In one embodiment, Z2 and Z3 are selected, inde-
pendently of each other, from Glu, e-Lys, yGlu, Gly, Ala,
Ado, Aeep, Aeeep and a bond.

[0236] In one embodiment, Z2 and Z3 are selected, inde-
pendently of each other, from Glu, e-Lys, yGlu, Gly, Ala,
Ado and a bond.

[0237] In one embodiment, Z2 and Z3 are selected, inde-
pendently of each other, from Glu, e-Lys, yGlu, Gly, Ado and
a bond.

[0238] In one embodiment, Z2 and Z3 are selected, inde-
pendently of each other, from e-Lys, yGlu, Gly, Ado and a
bond.

[0239] In one embodiment, Z2 and Z3 are selected, inde-
pendently of each other, from e-Lys, yGlu, Ado and a bond.

[0240] In one embodiment, Z2 and Z3 are e-Lys or Ado.
[0241] In one embodiment, Z2 and 73 are Ado.

[0242] In one embodiment, Z2 and Z3 are e-Lys.

[0243] Inone embodiment, the substituent is selected from

substituents A, B, C, D, and E defined as below.
[0244] Inone embodiment, the substituent is selected from
substituents A, B and C defined as follows:

Substituent

# Prot Z1 z2 z3

A C18 diacid yGlu Ado Ado
B C18 diacid yGlu elys elys
C C20 diacid yGlu elys elys
D C16 diacid yGlu Ado Ado
E C16 diacid yGlu elys elys

[0245] In some embodiments, the substituent is covalently

attached to a lysine residue of the co-agonist by acylation,
i.e. via an amide bond formed between a carboxylic acid
group of the substituent and the epsilon-amino group of the
lysine residue.

[0246] In one embodiment, the substituent is covalently
attached to a lysine residue in position 16 of the peptide
backbone by acylation, ie., via an amide bond formed
between a carboxylic acid group of the substituent and the
epsilon amino group of the lysine residue.

[0247] In one embodiment, the substituent is covalently
attached to a lysine residue in position 33 of the peptide
backbone by acylation, ie., via an amide bond formed
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between a carboxylic acid group of the substituent and the
epsilon amino group of the lysine residue.

[0248] The co-agonists may exist in different stereoiso-
meric forms having the same molecular formula and
sequence of bonded atoms but differing only in the three-
dimensional orientation of their atoms in space. The stereoi-
somerism of the exemplified co-agonists is indicated in the
experimental section, in the names as well as the structures,
using standard nomenclature. Unless otherwise stated the
invention relates to all stereoisomeric forms of the embodied
derivative.

Functional Receptor Activation Activity

[0249] The functional activity of the GLP-1/GIP receptor
agonists as described herein can be tested in vitro as
described herein in Example 2.

[0250] The term half maximal effective concentration
(ECs,) generally refers to the concentration which induces a
response halfway between the baseline and maximum, by
reference to the dose response curve. EC,, is used as a
measure of the potency of a compound and represents the
concentration where 50% of its maximal effect is observed.
[0251] The in vitro potency of compounds may thus be
determined as described herein and the EC;, determined.
The lower the ECs,, value, the better the potency.

[0252] In order to characterize such compounds, it may
further be relevant to consider the in vitro potencies relative
to the native hormones of each receptor.

[0253] The in vitro potency may, e.g., be determined in a
medium containing membranes expressing the appropriate
GLP-1 and/or GIP receptor, and/or in an assay with whole
cells expressing the appropriate GLP-1 and/or GIP receptor.
[0254] For example, the functional response of the human
GLP-1 and/or GIP receptor may be measured in a reporter
gene assay, e.g. in a stably transfected BHK cell line that
expresses the human GLP-1 and/or GIP receptor and con-
tains the DNA for the cAMP response element (CRE)
coupled to a promoter and the gene for firefly luciferase
(CRE luciferase). When cAMP is produced as a result of
activation of the GLP-1 and/or GIP receptor, this in turn
results in luciferase being expressed. Luciferase may be
determined by adding luciferin, which by the enzyme is
converted to oxyluciferin and produces bioluminescence,
which is measured as a reporter of the in vitro potency. One
example of such an assay is described in Example 2 as
described herein. Since the compounds may include a sub-
stituent designed to bind albumin, it is also important to note
that the receptor activity may be affected by the presence or
absence of human serum albumin (HSA) in the assay
medium. A decrease in potency of the compound in the
presence of HSA, indicated by an increase in EC,, compared
to the EC5, in the absence of HSA, indicates interaction of
the compounds with HSA and predicts a protracted time of
action in vivo.

[0255] In one embodiment, the compounds have potent in
vitro effects to activate the human GLP-1 and GIP receptors.
[0256] In one embodiment, the compounds are capable of
activating the human GLP-1 and GIP receptors in vitro with
an EC,, of less than 20 pM in CRE luciferase reporter assays
as described in Example 2 herein, when performed without
HSA.

[0257] In one embodiment, the compounds have an in
vitro potency at the human GLP-1 and GIP receptors deter-
mined using the method of Example 2 corresponding to an
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EC4, at or below 100 pM, more preferably below 50 pM, or
most preferably below 20 pM.

[0258] In one embodiment, the EC,, in human GLP-1 and
GIP receptors assays are both 1-25 pM, such as 1-20 pM,
such as 1-15 pM or such as 1-10 pM.

Pharmacokinetics Properties

[0259] The pharmacokinetic properties of the co-agonistic
compounds may further be determined in vivo via pharma-
cokinetic (PK) studies. Animal models such as the mouse,
rat, monkey, dog, or pig may be used to perform this
characterization.

[0260] In such studies, animals are typically administered
with a single dose of the drug, either intravenously, subcu-
taneously (s.c.), or orally (p.0.) in a relevant formulation.
Blood samples are drawn at predefined time points after
dosing, and samples are analysed for concentration of drug
with a relevant quantitative assay. Based on these measure-
ments, time-plasma concentration profiles for the compound
of study are plotted and a so-called non-compartmental
pharmacokinetic analysis of the data is performed. An
important parameter is the terminal half-life as a long
half-life indicates that less frequent administration of a
compound may be possible. The terminal half-life (t'%) in
vivo may be measured using a suitable model, such as after
i.v. administration in minipigs described in Example 3; or
after p.o administration in dogs described in Example 4.
[0261] In one embodiment, the terminal half-life is half-
life (t'2) in vivo in minipigs after i.v. administration, e.g. as
described in Example 3 herein.

[0262] Inone embodiment, the terminal half-life in minip-
igs is at least 24 hours, such as at least 30 hours, or such as
at least 40 hours.

[0263] In one embodiment, the terminal half-life is half-
life (t%2) in vivo in dogs after p.o. administration, e.g. as
described in Example 4 herein.

[0264] Inone embodiment, the terminal half-life in dogs is
at least 24 hours, such as at least 40 hours, or such as at least
50 hours.

Pharmaceutically Acceptable Salts

[0265] Insome embodiments, the co-agonists as described
herein are in the form of a pharmaceutically acceptable salt.
Salts are e.g. formed by a chemical reaction between a base
and an acid, e.g.: 2NH,;+H,SO,—(NH,),SO,. The salt may
be a basic salt, an acid salt, or it may be neither (i.e. a neutral
salt). Basic salts produce hydroxide ions and acid salts
hydronium ions in water. The salts of the co-agonists may be
formed with added cations or anions between anionic or
cationic groups, respectively. These groups may be situated
in the peptide and/or in the substituent of the derivatives.
Non-limiting examples of anionic groups include any free
carboxylic acid groups in the substituent, if any, as well as
in the peptide. The peptide may include a free carboxylic
acid group at the C-terminus, if present, as well as any free
carboxylic acid group of internal acidic amino acid residues
such as Asp and Glu.

[0266] Non-limiting examples of cationic groups include
any free amino groups in the substituent, if any, as well as
in the peptide. The peptide may include a free amino group
at the N-terminus, if present, as well as any free imidazole
or amino group of internal basic amino acid residues such as
His, Arg, and Lys.
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[0267] In a particular embodiment, the peptide or deriva-
tive is in the form of a pharmaceutically acceptable salt.

Production Processes

[0268] The co-agonists may for instance be produced by
classical peptide synthesis, e.g. solid phase peptide synthesis
using t-Boc or Fmoc chemistry or other well established
techniques, see e.g. Greene and Wuts, “Protective Groups in
Organic Synthesis”, John Wiley & Sons, 1999; Florencio
Zaragoza Dorwald, “Organic Synthesis on Solid Phase”,
Wiley-VCH Verlag GmbH, 2000; and “Fmoc Solid Phase
Peptide Synthesis”, Edited by W.C. Chan and P.D. White,
Oxford University Press, 2000.

[0269] Alternatively, the compounds may be produced by
recombinant methods, e.g. by culturing a host cell contain-
ing a DNA sequence encoding the peptide sequence and
capable of expressing the peptide, in a suitable nutrient
medium under conditions permitting the expression of the
peptide. Non-limiting examples of host cells suitable for
expression of these peptides are: Escherichia coli, Saccha-
romyces cerevisiae, as well as mammalian BHK or CHO cell
lines.

[0270] The co-agonists that include non-natural amino
acids and/or covalently attached substituents may be pro-
duced as described in the experimental part.

[0271] Specific examples of methods of preparing a num-
ber of co-agonists are included in the experimental part.
[0272] A further aspect of the invention relates to a
method for preparing the peptides described herein.

[0273] A further aspect of the invention relates to a
method for preparing the GLP-1/GIP co-agonists described
herein.

[0274] In one embodiment, the method for preparing a
compound as described herein comprises a step of solid
phase peptide synthesis. The substituent may be built
sequentially as part of the solid phase peptide synthesis or
produced separately and attached via the lysine residue after
peptide synthesis.

[0275] In one embodiment, the compounds are produced
by a two-step process whereby two peptide fragments are
ligated after attachment of the substituent to one of the
peptide fragments.

Pharmaceutical Compositions

[0276] In a further aspect the invention relates to a phar-
maceutical composition comprising a GLP-1/GI P receptor
co-agonist as described herein. Compositions comprising
the compound or a pharmaceutically acceptable salt hereof,
and optionally one or more a pharmaceutically acceptable
excipients may be prepared as is known in the art. The term
“excipient” broadly refers to any component other than the
active therapeutic ingredient(s). The excipient may be an
inert substance, an inactive substance, and/or a not medici-
nally active substance. The excipient may serve various
purposes, e.g. as a carrier, vehicle, filler, binder, lubricant,
glidant, disintegrant, flow control agent, crystallization
inhibitor, solubilizer, stabilizer, coloring agent, flavoring
agent, surfactant, emulsifier or combinations thereof and/or
to improve administration, and/or to improve absorption of
the active substance. The amount of each excipient used may
vary within ranges conventional in the art. Techniques and
excipients which may be used to formulate oral dosage
forms are described in Handbook of Pharmaceutical Excipi-
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ents (e.g. 8" edition, Sheskey et al., Eds., American Phar-
maceuticals Association and Pharmaceutical Press, publica-
tions department of the Royal Pharmaceutical Society of
Great Britain (2017), and any later editions); and Reming-
ton: The Science and Practice of Pharmacy (e.g. 22nd
edition, Remington and Allen, Eds., Pharmaceutical Press
(2013), and any later editions).

[0277] In one embodiment, the pharmaceutical composi-
tion may be a solid formulation, e.g. a freeze-dried or
spray-dried composition, which may be used as is, or
whereto the physician or the patient adds solvents, and/or
diluents prior to use. In a further embodiment, the pharma-
ceutical composition may be a solid formulation consisting
of the active ingredient, a salt of N-[8-(2-hydroxybenzoyl)
amino]caprylate, and one or more further excipients as is
known in the art, e.g. using any one or more of the
formulations described in WO 2012/080471, WO 2013/
189988, or WO 2019/149880.

[0278] Alternatively, the pharmaceutical composition is a
liquid formulation, such as an aqueous formulation. Liquid
compositions, suitable for injection, can be prepared using
conventional techniques of the pharmaceutical industry
which involve dissolving and mixing the ingredients as
appropriate to give the desired end product. Thus, according
to one procedure, a GLP-1/GIP co-agonist as described
herein is dissolved in a suitable buffer at a suitable pH. The
composition may be sterilized, for example, by sterile fil-
tration.

Pharmaceutical Indications

[0279] A further aspect of the invention relates to the use
of GLP-1/GIP receptor co-agonist compounds as described
herein as a medicament.

[0280] In one embodiment, the compounds described
herein are for use in the following medical treatments:

[0281] (i) prevention and/or treatment of all forms of
diabetes, such as hyperglycemia, type 2 diabetes,
impaired glucose tolerance, type 1 diabetes, non-insu-
lin dependent diabetes, MODY (maturity onset diabe-
tes of the young), gestational diabetes, and/or for
reduction of HbA1C;

[0282] (ii) delaying or preventing diabetic disease pro-
gression, such as progression in type 2 diabetes, delay-
ing the progression of impaired glucose tolerance (IGT)
to insulin requiring type 2 diabetes, delaying or pre-
venting insulin resistance, and/or delaying the progres-
sion of non-insulin requiring type 2 diabetes to insulin
requiring type 2 diabetes;

[0283] (iii) prevention and/or treatment of eating disor-
ders, such as obesity, e.g. by decreasing food intake,
reducing body weight, suppressing appetite, inducing
satiety; treating or preventing binge eating disorder,
bulimia nervosa, and/or obesity induced by adminis-
tration of an antipsychotic or a steroid; reduction of
gastric motility; delaying gastric emptying; increasing
physical mobility; and/or prevention and/or treatment
of comorbidities to obesity, such as osteoarthritis and/
or urine incontinence;

[0284] (iv) weight maintenance after successful weight
loss (either drug induced or by diet and exercise)—i.e.
prevention of weight gain after successful weight loss.

[0285] (v) prevention and/or treatment of liver disor-
ders, such as hepatic steatosis, non-alcoholic fatty liver
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disease (NAFLD), non-alcoholic steatohepatitis

(NASH), liver inflammation or fatty liver.
[0286] In one embodiment, the compounds are for use in
a method for prevention and/or treatment of diabetes and/or
obesity.
[0287] In one embodiment, the compounds are for use in
a method for treatment of diabetes and/or obesity.
[0288] In one embodiment, the compounds are for use in
a method for treatment or prevention of type 2 diabetes.
[0289] In one embodiment, the compounds are for use in
a method for treatment of type 2 diabetes.
[0290] In one embodiment, the compounds are for use in
a method for treatment or prevention of obesity.
[0291] In one embodiment, the compounds are for use in
a method for treatment of obesity.
[0292] In one embodiment, the compounds are for use in
a method for weight management. In one embodiment, the
compounds are for use in a method for reduction of appetite.
In one embodiment, the compounds are for use in a method
for reduction of food intake.

EMBODIMENTS

[0293] 1. A compound comprising a peptide and a
substituent; wherein the amino acid sequence of the
peptide is

(SEQ ID NO.: 47)
YX,EGTXgTSDYSX 15X 3LEX | (QAAK0Xs  FXp3 X0 WLLX>5GX 50
XS1X32X33X34X35X36X37X38X39

[0294] with an optional amide modification of the
C-terminus, wherein

[0295] X, is Aibor A

[0296] X isForV

[0297] X,,islorY

[0298] X,;isY,A,Lorl

[0299] X,sisKorE

[0300] X,,is Q,R,E, H

[0301] X,,isAorE

[0302] X,;isTorV

[0303] X,,isE,QorN

[0304] X,gisAorR

[0305] X, is G or absent

[0306] X, is P or absent

[0307] X,,is E, S or absent

[0308] X,;is S, K or absent

[0309] X, is G or absent

[0310] X, is A or absent

[0311] X,q is P or absent

[0312] X, is P or absent

[0313] X, is P or absent

[0314] X, is S or absent;
[0315] and wherein the substituent is attached to the

peptide via Lysine (K) at position 16 or 33;
[0316]
[0317] 2. The compound according to embodiment 1,

comprising a peptide and a substituent; wherein the

amino acid sequence of the peptide is

or a pharmaceutically acceptable salt hereof.
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(SEQ ID NO.: 36)
YX,EGTX TSDYSX 15X 3LEX | (QAAX) Ko | FXp3X o WLLX,5GGP

X32X33%34X35%36%37% 38 X390

[0318] with an optional amide modification of the
C-terminus, wherein
[0319] X, is Aibor A
[0320] X isForV
[0321] X,,islorY
[0322] X,;isY, A, Lorl
[0323] X,;isKorE
[0324] X,,isQ,R,E, H
[0325] X,,isAorE
[0326] X,;isTorV
[0327] X,,isE,QorN
[0328] X,gis AorR
[0329] X, is E, S or absent
[0330] X,;is S, K or absent
[0331] X, is G or absent
[0332] X, is A or absent
[0333] X,,is P or absent
[0334] X, is P or absent
[0335] X,; is P or absent
[0336] X,, is S or absent;
[0337] and wherein the substituent is attached to the
peptide via Lysine (K) at position 16 or 33;
[0338] or a pharmaceutically acceptable salt hereof.
[0339] 3. The compound according to embodiment 1,
wherein X;¢, X5, X35 and X, are absent.
[0340] 4. The compound according to embodiment 1,
wherein X, X;s, X356, X357, X35 and X, are absent.
[0341] 5. The compound according to embodiment 1,
wherein X;,, X33, Xs4, X535, X356 X537, X35 and X,q are
absent.

[0342] 6. The compound according to embodiment 1,
wherein X34, X531, X532, X33, Xas Xas: Xaer X7 Xas
and X, are absent.

[0343] 7. The compound according to any one of

embodiments 1-6, wherein the peptide has the amide
modification of the C-terminus.

[0344] 8. The compound according to any of the pre-
vious embodiments 1, 2 or 7, wherein X;,X;;X;,X55 18
selected from the group consisting of SSGA, ESGA
and SKGA.

[0345] 9. The compound according to any of the pre-
vious embodiments 1, 2 or 7, wherein
X3,X33X5.X55SSGA.

[0346] 10. The compound according to any of the
previous embodiments 1, 2 or 7, wherein
X3,X33X5.X55 is ESGA.

[0347] 11. The compound according to any of the
previous embodiments 1, 2 or 7, wherein
X3,X35X5.X55 is SKGA.

[0348] 12. The compound according to embodiment 1,
wherein the amino acid sequence of the peptide is

(SEQ ID NO.: 37)
YX,EGTX TSDYSX 15X 3LEX | (QAAX 0Ky | FXr3X5WLLX,5GGPS

SGAPPPS
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[0349] wherein
[0350] X, is Aib or A
[0351] XgisForV
[0352] X,,islorY
[0353] X,;isY,A,Lorl
[0354] X,sisKorE
[0355] X,,is Q,R,E, H
[0356] X,,isAorE
[0357] X,;islorV
[0358] X,,isE,QorN
[0359] X,;is AorR.
[0360] 13. The compound according to embodiment 1,
wherein the amino acid sequence of the peptide is

(SEQ ID NO.: 38)
YX,EGTXgTSDYSX 15X 13LEX | (QBAX 50X | FX53X5WLL X5 GGPE

SGAPPPS

[0361] wherein
[0362] X, is Aibor A
[0363] XgisForV
[0364] X,,isIorY
[0365] X,;isY,A,Lorl
[0366] X,sisKorE
[0367] X,,is Q,R,E, H
[0368] X,,isAorE
[0369] X,;isIorV
[0370] X,,isE,QorN
[0371] X,gis AorR.
[0372] 14. The compound according to embodiment 1,
wherein the amino acid sequence of the peptide is

(SEQ ID NO.: 39)
YX,EGTXgTSDYSX 15X 13LEX | (QBAK 0 K5 | FX53 X5 WLLX,5GGPS

KGAPPPS

[0373] wherein

[0374] X, is Aib or A
[0375] XgisForV
[0376] X,,islorY
[0377] X,3isY,A,Lorl
[0378] X,;is KorE
[0379] X,,isQ,R,E, H
[0380] X,,isAorE
[0381] X, islorV
[0382] X,,is E,QorN
[0383] X,g;is AorR.

[0384] 15. The compound according to any of the
previous embodiments, wherein
X,3LEX | QAAX, X, FX,:X,, is selected from the
group consisting of: LLEKQAAREFIN,
LLEKQAAREFIE, LLEKQAAQEFIE and LLE-
EQAAREFIE.

[0385] 16. The compound according to embodiment 1,
wherein the amino acid sequence of the peptide is any
one of SEQ ID NO.: 1-27 or 33-35.

[0386] 17. The compound according to embodiment 16,
wherein the peptide has the amide modification of the
C-terminus.

[0387] 18. The compound according to any of the
previous embodiments, wherein the compound acti-
vates the human GLP-1 and GIP receptors in vitro with
an ECs, of less than 20 pM when measured without
HSA in CRE luciferase reporter assays as described in
Example 2.
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[0388] 19. The compound according to any of the
previous embodiments, wherein the compound has a
half-life in minipigs of at least 35 hours.

[0389] 20. The compound according to any of the
previous embodiments, wherein the substituent is
attached via 16Lys.

[0390] 21. The compound according to any of the
previous embodiments, wherein the substituent is
attached via 33Lys.

[0391] 22. The compound according to any of the
previous embodiments, wherein the substituent com-
prises at least one protractor.

[0392] 23. The compound according to embodiment 22,
wherein the protractor is a fatty acid group.

[0393] 24. The compound according to embodiment 23,
wherein the protractor is a diacid defined by Chem. 1:
HOOC—(CH,),-00- wherein n is an integer in the
range of 8-20, such as n=14, 16 or 18.

[0394] 25. The compound according to embodiment 23,
wherein the protractor is a diacid defined by Chem. 1:
HOOC—(CH,),-00- wherein n is an integer in the
range of 8-20, such as n=16 or 18.

[0395] 26. The compound according to any of the
previous embodiments, wherein the substituent com-
prises at least one linker element.
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[0396] 27. The compound according to embodiment 26,
wherein the substituent comprises at most three linker
elements.

[0397] 28. The compound according to embodiment 27,
wherein the substituent comprises at most three linker
elements referred to as -Z1-7Z2-73-, where —Z71— is
connected with the protractor and —Z3— is connected
to the peptide.

[0398] 29. The compound according to any of the
previous embodiments, wherein the substituent is:

[0399] Prot-Z1-72-7Z3-

[0400] wherein

[0401] Prot is a C16-C20 diacid

[0402] Z1 is yGlu or a bond

[0403] 72 is eLys, yGlu or Ado and

[0404] 73 is eLys or Ado.

[0405] 30. The compound according to embodiment 29,

wherein —Z1— is -yGlu—.
[0406] 31. The compound according to embodiments 29
or 30, wherein —Z72—Z73— and is -Ado-Ado—.

[0407] 32. The compound according to embodiments
29, 30 or 31, wherein —72—73— and is -elys-
elys—.

[0408] 33. The compound according to any of the

embodiments 1-17, wherein the substituent is selected
from the group consisting of:
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[0409] 34. The compound according to any of the
embodiments 1-17, wherein the substituent is selected
from the group consisting of:
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N : N
HO N .
i1
0 0 NH,

0% ol
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-continued
C:
(@] (@] NH, (@]
H = H
N A N
ite) N/\/\/\"/ «
H
(@] (@] NH.
o? o R
D:
(@] (@] (@]
o g/\/ \/\O/\r \/\O/\/ .
(@] (@]
0% ~oH . and
E:

o o NI, o
H H H
N A N
HO N/\/\/\"/ .
H
0 0 NH,
@) OH .

[0410] 35. The compound according to any of the
previous embodiments 1-17, wherein the substituent is
attached to the peptide via the epsilon-amino group of
a Lysine (K).

[0411] 36. The compound according to embodiment 1,
wherein the compound is selected from the group
consisting of:

[0412] Compound No. 1
[0413] SEQ ID NO: 1
[0414] Substituent: C

H;C CH;

Z,
H—Y—g/ﬂfEGT FISDY SIYLE—g QAAQ EFVNW LLAGG PSSGA PPPS—NH,

(6] (6]
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[0415] Compound No. 2
[0416] SEQ ID NO: 2
[0417] Substituent: C

HC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SYYLE—N QAAQ EFVNW LLAGG PSSGA PPPS— NI,
0 0

[0418] Compound No. 3
[0419] SEQ ID NO: 2
[0420] Substituent: B

NH

0 NH,

HsC CH;

’/,'
H—Y—g/ﬂfEGT FTSDY SYYLE—g QAAQ EFVNW LLAGG PSSGA PPPS—NH,

(6] (6]
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[0421] Compound No. 4
[0422] SEQ ID NO: 3
[0423]

Substituent: B

OH

O
NH
NH,
HiC, ,CH;
H—Y—g/ﬂfEGT FTSDY SYYLE—g QAAQ AFVNW LLAGG PSSGA PPPS—NH,
O O
[0424] Compound No. 5
[0425] SEQ ID NO: 3
OH
O
W%NH
NH,
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SYYLE—g QAAQ AFVNW LLAGG PSSGA PPPS—OH
O O
[0426] Compound No. 6
[0427] SEQ ID NO: 4
[0428]

Substituent: B

) NH, )
: 0
N N
N NI
i
0 NH,
0% ou
HC,  ,CH
H—Y—N EGT FTSDY SIYLE—N
i i
0

QAAR EFVNW LLAGG PSSGA PPPS—NH,
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[0429] Compound No. 7
[0430] SEQ ID NO: 4
[0431] Substituent: A
O O
H
N
1O \’(\/\/\/\/\/\/\/\)}\OH
O
O
o g/\/ \/\O/\”/ NN TN NH
O
H:C, Ol
H—Y—§/<"7EGT FTSDY SIYLE—g QAAR EFVNW LLAGG PSSGA PPPS—NH,
O O
[0432] Compound No. 8
[0433] SEQ ID NO: 5
NH

0O NH
o% ou

H;C CH;

“,
H—Y—g/ﬂfEGT FISDY SIYLE—g QAAR EFINW LLAGG PSSGA PPPS——NH,

(6] (6]

[0434] Compound No. 9
[0435] SEQ ID NO: 6
[0436] Substituent: B

NH

0 NI,
0% ou

;G CI;

%,
H—Y—g/<"7EGT FISDY SIYLE—g QAAR EFIEW LLAGG PSSGA PPPS——OH

(6] (6]
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[0437] Compound No. 10
[0438] SEQ ID NO: 6
[0439] Substituent: A
O O
| H
N
HO OH
O
O
o g/\/ \/\O/\”/ NN TN NH
O
HC, L,CH
H—Y—g/<"7EGT FTSDY SIYLE—g QAAR FFIEW LLAGG PSSGA PPPS—OH
O O
[0440] Compound No. 11
[0441] SEQ ID NO: 5
[0442] Substituent: B
OH
O
NH
NH,
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SIYLE—g QAAR FFINW LLAGG PSSGA PPPS——OH
O O
[0443] Compound No. 12
[0444] SEQ ID NO: 7
OH
O
NH

NH,

;G CI;

%,
H—Y—g/<"7EGT FISDY SIYLE—g QAAR EFIEW LLRGG PSSGA PPPS——OH

(6] (6]
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[0445] Compound No. 13
[0446] SEQ ID NO: 8
[0447] Substituent: B

OH
O
NH
NH,
HiC, ,CH;
H—Y—g/ﬂfEGT FTSDY SIYLE—g QAAR FFIEW LLRGG PESGA PPPS——OH
O O
[0448] Compound No. 14
[0449] SEQ ID NO: 9
[0450] Substituent: B
OH
O
NH
NH,
HC, ,CH;
H—Y—g/<”7EGT FTSDY SIALE—g QAAR FFINW LLAGG PSSGA PPPS—OH
O O
[0451] Compound No. 15
[0452] SEQ ID NO: 10
OH
O
NH

NH,

;G CTL;

2,
H—Y—g/<"7EGT FTSDY SILLE—g QAAR EFINW LLAGG PSSGA PPPS—OH

(6] (6]
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[0453] Compound No. 16
[0454] SEQ ID NO: 5
[0455] Substituent: C

0 NI,
0% o

EGT FTSDY SIYLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
O
[0456] Compound No. 17
[0457] SEQ ID NO: 11
[0458] Substituent: B
OH
O
NH
NH,
H—YAEGT FTSDY SIYLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
O
[0459] Compound No. 18
[0460] SEQ ID NO: 12
[0461] Substituent: B
OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR FFINW LLAG—OH
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[0462] Compound No. 19
[0463] SEQ ID NO: 13

OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR FFINW LLAGG P—OH
O
[0464] Compound No. 20
[0465] SEQ ID NO: 14
[0466] Substituent: B
OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR EFINW LLAGG PSS—OH
O
[0467] Compound No. 21
[0468] SEQ ID NO: 15
[0469] Substituent: B
O
OH
O
NI, 0
H H
HN. ~ N
N/\/\/\[( W%NH
H
O NH
O/ OH ’
EGT FTSDY SILLE—g QAAR FFINW LLAGG PSSGA—OH
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[0470] Compound No. 22
[0471] SEQ ID NO: 16

OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR FFVNW LLAGG PSSGA PPPS—OH
O
[0472] Compound No. 23
[0473] SEQ ID NO: 17
[0474] Substituent: B
OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR FFIQW LLAGG PSSGA PPPS—OH
O
[0475] Compound No. 24
[0476] SEQ ID NO: 18
[0477] Substituent: B
NH
O NH
O/ OH ’
EGT FTSDY SILLE—g QAAQ EFINW LLAGG PSSGA PPPS—OH
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[0478] Compound No. 25
[0479] SEQ ID NO: 19

OH
O
NH
NH,
EGT FTSDY SILLE—g QAAE EFINW LLAGG PSSGA PPPS—OH
O
[0480] Compound No. 26
[0481] SEQ ID NO: 20
[0482] Substituent: B
OH
O
NH
NH,
EGT FTSDY SILLE—g QAAH EFINW LLAGG PSSGA PPPS—OH
O
[0483] Compound No. 27
[0484] SEQ ID NO: 21
[0485] Substituent: B
NH
O NH
O/ OH ’
EGT FTSDY SILLE—g QAAR FFIEW LLRGG PSSGA PPPS——OH
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[0486] Compound No. 28
[0487] SEQ ID NO: 22
[0488] Substituent: B

Aug. 31, 2023

OH
O
NH
NH,
EGT FTSDY SILLE—g QAAR FFIEW LLRGG PESGA PPPS——OH
O
[0489] Compound No. 29
[0490] SEQ ID NO: 23 o
OH
O
NH
NH,
EGT FTSDY SILLE—g QAAQ EFIEW LLAGG PSSGA PPPS—OH
O

[0491] Compound No. 30

[0492] SEQ ID NO: 24

[0493] Substituent: B

NH
O NH
O/ OH ’
EGT FTSDY SILLE—g QAAH EFIEW LLAGG PSSGA PPPS—OH
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[0494] Compound No. 31
[0495] SEQ ID NO: 25
[0496] Substituent: B

O
o} NIL, o}
H H
HN A N
N/M( NH
H
O NH,
o? om ’
HC, ,CH;
H—Y—gﬂf EGT FTSDY SILLE—g QAAR FFIEW LLAGG PSSGA PPPS—OH
O O
[0497] Compound No. 32
[0498] SEQ ID NO: 25
[0499] Substituent: A
O O
| 3
N
HO OH

¢}

0
NN LGN /\/OQk
o N o/\!O( 0 NH

H;C CH;

//,'
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR EFIEW LLAGG PSSGA PPPS—OH

(6] (6]

[0500] Compound No. 33
[0501] SEQ ID NO: 26
[0502] Substituent: B

0
0 NIL 0
H H
HN : N
N NH
H
o NH,
o ou
H,C,  ,CH;

“,
H—Y—gﬂf EGT VISDY SILLE—E QAAR EFINW LLAGG PSSGA PPPS—OH

(6] (6]
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[0503] Compound No. 34
[0504] SEQ ID NO: 27
[0505] Substituent: B

O
o} NIL, o}
H H
HN A N
N/M( NH
H
O NH,
o? om ’
HC, ,CH;
H—Y—gﬂf EGT FTSDY SILLE—g QAAR FFINW LLAGG PSSGA PPPS—OH
O O
[0506] Compound No. 35
[0507] SEQ ID NO: 10
[0508] Substituent: A
O O
| 3
N
HO OH

¢}

0
NN LGN /\/OQk
o N o/\!O( 0 NH

HC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILLE—N QAAR EFINW LLAGG PSSGA PPPS—OH
0 0

[0509] Compound No. 36
[0510] SEQ ID NO: 27
[0511]O Substituent: A

| 1
N
HO OH

¢}

0
NN NN /\/O\)k
o N O/T o NH

HC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILLE—N QAAR EFINW LLAGG PSSGA PPPS—OH
0 0
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[0512] Compound No. 42
[0513] SEQ ID NO: 33
[0514] Substituent: B

OH
O
NH
NH,
HiC, ,CH;
H—Y—g/ﬂfEGT FTSDY SIYLE EQAAR EFINW LLAGG Ps—g GA PPPS—OH
O O
[0515] Compound No. 43
[0516] SEQ ID NO: 34
[0517] Substituent: B
OH
O
NH
NH,
HiC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH
O O
[0518] Compound No. 44
[0519] SEQ ID NO: 35
OH
O
NH

NH,

H;C CH;

/,'
H—Y—gﬂf EGT FTSDY SILLE EQAAR EFINW LLAGG Ps—g GA PPPS—OH

(6] (6]
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[0520] Compound No. 45
[0521] SEQ ID NO: 34
[0522] Substituent: A
O O
| "
N
HO OH
O
O
fo) g/\/ \/\Oﬁ( \/\O/\/ NH

H;C CH;

“,
H—Y—g/ﬂf EGT FTSDY SILLE EQAAR EFIEW LLAGG PS—E GA PPPS—OH
(6] (6]

[0523] Compound No. 46
[0524] SEQ ID NO: 34
[0525] Substituent: E

O
NH
O NH
(@) Z OH ’
HC, ,CH;
H—Y—§/<"7EGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH
O O
[0526] Compound No. 47
[0527] SEQ ID NO: 34
[0528] Substituent: D
O O
| "
N
HO OH
O
O
o) g /\/ \/\Oﬁ( \/\O/\/ NH

HiC CH;

“,
H—Y—g/ﬂf EGT FTSDY SILLE EQAAR EFIEW LLAGG PS—E GA PPPS—OH
(6] (6]



US 2023/0272029 Al Aug. 31, 2023
26

[0529] 37. The compound according to embodiment 1,
wherein the compound is selected from the group
consisting of:

[0530] Compound No. 15
[0531] SEQ ID NO: 10

NH
O NH,
o? ou ’
HC, ,CH;
H—Y—gﬂf EGT FTSDY SILLE—g QAAR FFINW LLAGG PSSGA PPPS—OH
O O
[0532] Compound No. 31
[0533] SEQ ID NO: 25
[0534] Substituent: B
NH
NH
o? om ’
HC, ,CH;
H—Y—g/<"7 EGT FTSDY SILLE—g QAAR FFIEW LLAGG PSSGA PPPS—OH
O O
[0535] Compound No. 32
[0536] SEQ ID NO: 25
[0537] Substituent: A
O O
| 3
N
HO OH
O
O

o g/\/O\/\O/\[(§\/\O/\/O\)kNH
0

HC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILLE—N QAAR EFIEW LLAGG PSSGA PPPS—OH
o} o}
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[0538] Compound No. 28
[0539] SEQ ID NO: 22

OH
O
NH
NH,
HC, ,CH;
H—Y—gﬂf EGT FTSDY SILLE—g QAAR FFIEW LLRGG PESGA PPPS—OH
O O
[0540] Compound No. 29
[0541] SEQ ID NO: 23
[0542] Substituent: B
OH
O
NH
NH,
HC, ,CH;
H—Y—g/ﬂf EGT FTSDY SILLE—g QAAQ EFIEW LLAGG PSSGA PPPS—OH
O O
[0543] Compound No. 43
[0544] SEQ ID NO: 34
[0545] Substituent: B
NH
O NH
O/ OH ’
H;C CH;

2,
H—Y—g/ﬂ—EGT FISDY SILLE EQAAR EFIEW LLAGG PS—N GA PPPS—OH

(6] (6]
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[0546] Compound No. 46
[0547] SEQ ID NO: 34
[0548] Substituent: E

OH
O
0 NI, 0
H H
HN. ~ N
N/\/\/\[( NH
H
O NH,
O/ OH ’
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH
O O
[0549] Compound No. 47
[0550] SEQ ID NO: 34
[0551] Substituent: D

(€] (€]
| 1
N
OH
(6]

O
0 NN NN /\/O\)J\
0 N O/T 0 NI

HC, ,CH;
H—Y—g/ﬂ— EGT FTSDY SILLE EQAAR EFIEW LLAGG PS—N GA PPPS—OH
0 0

[0552] 38. The compound according to embodiment 1, [0553] Compound No. 15
wherein the compound is selected from the group [0554] SEQ ID NO: 10
consisting of: [0555] Sélbstituent: B

OH

NH,

;G CI;

%,
H—Y—g/<”—EGT FISDY SILLE—N QAAR EFINW LLAGG PSSGA PPPS— OH

(6] (6]

Aug. 31, 2023



US 2023/0272029 Al Aug. 31, 2023
29

[0556] Compound No. 31
[0557] SEQ ID NO: 25
[0558] Substituent: B

O
o} NIL, o}
H H
HN A N
N/\/\/\[( NH
H
O NH,
o? ou ’
HC, ,CH;
H—Y—g/ﬂf EGT FTSDY SILLE—g QAAR FFIEW LLAGG PSSGA PPPS—OH
O O
[0559] Compound No. 32
[0560] SEQ ID NO: 25
[0561] Substituent: A
O O
| "
N
HO OH
O
O
fo) g/\/ \/\O/\[( \/\O/\/ NH
O
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR FFIEW LLAGG PSSGA PPPS—OH
O O
[0562] Compound No. 28
[0563] SEQ ID NO: 22
[0564] Substituent: B
OH
O
NH

H;C CH;

//,'
H—Y— g/ﬂf EGT FTSDY SILLE— g QAAR EFIEW LLRGG PESGA PPPS—OH

(6] (6]
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[0565] Compound No. 29
[0566] SEQ ID NO: 23
[0567] Substituent: B

0
) NH, )
: 0
N : N
i
0 NH,
0% ou
LG, LCH,

Aug. 31, 2023

%,
H—Y—g/<”7 EGT FTSDY SILLE—E QAAQ EFIEW LLAGG PSSGA PPPS—OH

(6] (6]

[0568] Compound No. 46
[0569] SEQ ID NO: 34
[0570] Substituent: E

NH,

: H

: N
0

(€]
HN
N/\/\/\[( NH
H

NH,

HsC CH;

%,
H—Y—g/ﬂfEGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH

(6] (6]

[0571] Compound No. 47
[0572] SEQ ID NO: 34
[0573] Substituent: D

O

ZiT

H;C CH;

/,’
H—Y—gﬂf EGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g
(6]

GA PPPS—OH
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[0574] 39. The compound according to embodiment 1,
wherein the compound is:
[0575] Compound No. 43
[0576] SEQ ID NO: 34
[0577] Substituent: B

0

0 NH, 0

: o

N : N

i
0 NI,
0% ou
WG, ,CH
H—Y—g/ﬂfEGT FISDY SILLE EQAAR EFIEW LLAGG PS—X GA PPPS—OH

0 0

[0578] Compound No. 46
[0579] SEQ ID NO: 34
[0580] Substituent: E

O
o} NIL, o}
H H
HN. A N
Nw NH
H
O NH,
o? ou ’
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH
O O
[0581] Compound No. 47
[0582] SEQ ID NO: 34
[0583] Substituent: D
O O
| 3
N
HO OH

¢}

O
0 VNN LGN /\/O\)k
0 N O/T o NI

;G CH;

%,
H—Y—§/<"7 EGT FTSDY SILLE EQAAR EFIEW LLAGG Ps—g GA PPPS—OH
(6] (6]

Aug. 31, 2023
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[0584] 40. The compound according to embodiment 1,
wherein the compound is:

[0585] Compound No. 31
[0586] SEQ ID NO: 25
[0587] Substituent: B

Aug. 31, 2023

NH
(6] NH;
0? Som ’
H—Y— EGT FTSDY SILLE—g QAAR ERIEW LLAGG PSSGA PPPS—OH
(6]

[0588] 41. A compound according to any of the previ- [0598] wherein

ous embodiments for use as a medicament. [0599] X, is Aib or A
[0589] 42. A pharmaceutical composition comprising a [0600] X isForV

compound according to any of the previous embodi- [0601] X,,isTorY

ments 1-40. [0602] X, ,is Y,A,Lorl
[0590] 43. The composition according to embodiment [0603] X,sisKorE

42, wherein said composition is an aqueous liquid. [0604] X,,is Q,R, E, H
[0591] 44. The composition according to embodiment [0605] X, isAorE

42, wherein said composition is a solid composition. [0606] X,;isTorV
[0592] 45. A pharmaceutical composition according to [0607] X,,is E,QorN

any of the embodiments 42-44 for prevention and/or [0608] X,gzis AorR

treatment of diabetes and/or obesity. [0609] X, is G or absent
[0593] 46. A pharmaceutical composition according to [0610] X, is P or absent

any of the embodiments 42-44 for prevention and/or [0611] X,, is E, S or absent

treatment of liver disorders, such as hepatic steatosis, [0612] X,;is S, K or absent

non-alcoholic fatty liver disease (NAFLD), non-alco- [0613] X, is G or absent

holic steatohepatitis (NASH) liver inflammation and/or [0614] X, is A or absent

fatty liver. [0615] X, is P or absent
[0594] 47. A method for prevention and/or treatment of [0616] X, is P or absent

diabetes and/or obesity comprising administering to a [0617] X,g is P or absent

patient a pharmaceutically active amount of the com- [0618] X,,is S or absent.

pound according to any one of embodiments 1-40. [0619] 50. A peptide, wherein the amino acid sequence

[0595] 48. A method for prevention and/or treatment of
liver disorders, such as hepatic steatosis, non-alcoholic
fatty liver disease (NAFLD), non-alcoholic steatohepa-
titis (NASH) liver inflammation and/or fatty liver com-
prising administering to a patient a pharmaceutically
active amount of the compound according to any one of
embodiments 1-40.

[0596] 49. A peptide, wherein the amino acid sequence
of the peptide is

(SEQ ID NO.: 47)
YX,EGTXTSDYSX 15X 3LEX | (QAAX) Xy  FXr3X 5 WLL K>5G K50

X31%32%33%34%35X 36X 37X38X30

[0597] with an optional amide modification of the
C-terminus,

of the peptide is

(SEQ ID NO.: 36)
YX,EGTXGTSDYSX 5 X 3 LEX, QARK X, | FXp3 X, WLLX,sGGP

X32X33%34%X35%36%37% 38 K30

[0620] with an optional amide modification of the
C-terminus,

[0621] wherein

[0622] X, is Aib or A

[0623] X isForV

[0624] X,,islorY

[0625] X,;is Y,A,Lorl

[0626] X, isKorE

[0627] X,,is Q,R,E,H

[0628] X,,isAorE
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[0629] X,i;isTorV
[0630] X,,isE,QorN
[0631] X,zis AorR
[0632] X,,is E, S or absent
[0633] X;;is S, K or absent
[0634] X, is G or absent
[0635] X, is A or absent
[0636] X, is P or absent
[0637] X, is P or absent
[0638] X,g is P or absent
[0639] X, is S or absent.

[0640] 51. The peptide according to embodiment 49,

wherein X, X;,, X, and X, are absent.

[0641] 52. The peptide according to embodiment 49,
wherein X, X;s, X356, X357, X35 and X, are absent.
[0642] 53. The peptide according to embodiment 49,
wherein X5,, X;3, X54, X35, X536, X375 X35 and X5, are

absent.

[0643] 54. The peptide according to embodiment 49,
wherein X34, X531, X532, X33, Xas Xas: Xaer X7 Xas
and X, are absent.

[0644] 55. The peptide according to embodiments 49 or
50, wherein X3,)(33)(34)(35 is selected from the group
of: SSGA, ESGA and SKGA.

[0645] 56. The peptide according to embodiment 55,
wherein X;,)(33)(34)(35 SSGA.

[0646] 57. The peptide according to embodiment 55,
wherein X;,X;;X;,X55 is ESGA.

[0647] 58. The peptide according to embodiment 55,
wherein X;,X;;X;,X;5 is SKGA.

[0648] 59. The peptide according to any one of embodi-
ments 47-58, wherein the peptide has the amide modi-
fication of the C-terminus.

[0649] 60. The peptide according to embodiment 49,
wherein the amino acid sequence of the peptide is

(SEQ ID NO.
YX,EGTX TSDYSX 15X 3LEX | (QAAX 0Ky | FXp3X5WLLX,5GGPS

2 37)

SGAPPPS
[0650] wherein
[0651] X, is Aib or A
[0652] XgisForV
[0653] X,,islorY
[0654] X,;isY, A, Lorl
[0655] X,sisKorE
[0656] X,,is Q,R,E, H
[0657] X,,isAorE
[0658] X,;islorV
[0659] X,.isE,QorN
[0660] X,,is AorR.
[0661] 61. The peptide according to embodiment 48,

wherein the amino acid sequence of the peptide is

(SEQ ID NO.:
YX,EGTX,TSDYSX 5X,3LEX, (QAAX0X, | FX, 3, JWLLX,,GGPE

38)

SGAPPPS
[0662] wherein
[0663] X, is Aib or A
[0664] X isForV
[0665] X,,isTorY
[0666] X,;is Y, A, Lorl
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[0667] X,sisKorE
[0668] X,,is Q,R,E, H
[0669] X,, isAorE
[0670] X,;isTorV
[0671] X,,isE,QorN
[0672] X.,qis AorR.
[0673] 62. The peptide according to embodiment 49,

wherein the amino acid sequence of the peptide is

(SEQ ID NO. :
YX,EGTXgTSDYSX 15X 13LEX | (QBAK 0 K5 | FX53 X5 WLLX,5GGPS

39)

KGAPPPS
[0674] wherein
[0675] X, is Aib or A
[0676] XgisForV
[0677] X,,islorY
[0678] X,;isY,A,Lorl
[0679] X,sisKorE
[0680] X,,is Q,R,E, H
[0681] X,,isAorE
[0682] X,;islorV
[0683] X,,isE,QorN
[0684] X,zisAorR
[0685] 63. The peptide according to embodiment 49

where the amino acid sequence of the peptide is any
one of SEQ ID NO.: 1-27 or 33-35.

[0686] 64. The peptide according to embodiment 63,
wherein the peptide has the amide modification of the
C-terminus.

[0687] 65. The peptide according to any of the previous
embodiments 49-64, wherein
X,3LEX | QAAX, X, FX,:X,, is selected from the
group consisting of: LLEKQAAREFIN,
LLEKQAAREFIE, LLEKQAAQEFIE and LLE-
EQAAREFIE.

[0688] 66. The peptide according to any of the previous
embodiments 49-64, wherein the peptide activates the
human GLP-1 and GIP receptors in vitro with an ECs,
of less than 20 pM when measured without HSA in a
CRE luciferase reporter assays as described in Example
2.

[0689] 67. The peptide according to any of the previous
embodiments 49-64Error! Reference source not found.,
wherein X, 4 is K.

[0690] 68. The peptide according to any of the previous
embodiments 49-64, wherein X, is K.

[0691] 69. The peptide according to embodiment 49,
wherein the amino acid sequence of the peptide is any
of SEQ ID NO.: 15, 28, 29, 31, 32 or 43.

[0692] 70. The peptide according to embodiment 49,
wherein the amino acid sequence of the peptide is SEQ
ID NO.: 31.

[0693] 71. A method for preparing a compound accord-
ing to any of the previous embodiments 1-40.

[0694] 72. A method for preparing a peptide according
to any of the previous embodiments 49-64.

[0695] 73. A method for preparing a peptide according
to any of the previous embodiments 49-70.
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METHODS AND EXAMPLES

List of Abbreviations

[0696] The following abbreviations are used in the fol-
lowing, in alphabetical order:
[0697] Ac: acetyl
[0698] Ado (also called OEG): 8-amino-3,6-dioxaoc-
tanoic acid

[0699] Aib: a-aminoisobutyric acid

[0700] API: active pharmaceutical ingredient

[0701] AUC: area under the curve

[0702] BG: blood glucose

[0703] BHK: baby hamster kidney

[0704] Boc: tert-butyloxycarbonyl

[0705] BW: body weight

[0706] CAS: Chemical Abstracts Service

[0707] CI-HOBt: 6-chloro-1-hydroxybenzotriazole

[0708] DCM: dichloromethane

[0709] DIC: diisopropylcarbodiimide

[0710] DIPEA: N,N-diisopropylethylamine

[0711] DMEM: Dulbecco’s Modified Eagle’s Medium

[0712] DPBS: Dulbecco’s phosphate buffered saline

[0713] EDTA: ethylenediaminetetraacetic acid

[0714] ELISA: enzyme linked immunosorbent assay

[0715] equiv: molar equivalent

[0716] FBS: fetal bovine serum

[0717] Fmoc: 9-fluorenylmethyloxycarbonyl

[0718] GIP: glucose-dependent insulinotropic polypep-
tide

[0719] GIPR: glucose-dependent insulinotropic poly-

peptide receptor

[0720] GLP-1: glucagon-like peptide 1

[0721] GLP-1R: glucagon-like peptide 1 receptor
[0722] h: hours

[0723] HEPES: 4-(2-hydroxyethyl)-1-pipera-

zineethanesulfonic acid
[0724] HFIP: 1,1,1,3,3,3-hexafluoro-2-propanol
hexafluoroisopropanol

or

[0725] HPLC: high performance liquid chromatogra-
phy

[0726] HSA: human serum albumin

[0727] 1ip.: intraperitoneal

[0728] IPGTT: intraperitoneal glucose tolerance test

[0729] i.v. intravenously

[0730] LCMS: liquid chromatography mass spectros-
copy

[0731] LYD: Landrace Yorkshire Duroc

[0732] MeCN: acetonitrile

[0733] MeOH: methanol

[0734] mM: millimolar

[0735] mmol: millimoles

[0736] min: minutes

[0737] Mitt: 4-methyltrityl

[0738] MW: molecular weight

[0739] nM: nanomolar

[0740] NMP: 1-methyl-pyrrolidin-2-one

[0741] OEG: 8-amino-3,6-dioxaoctanoic acid (also

called Ado)

[0742] OtBu: tert-butyl ester

[0743] Oxyma Pure®: cyano-hydroxyimino-acetic acid
ethyl ester

[0744] Pbf: 2,2,4,6,7-pentamethyldihydrobenzofuran-
S-sulfonyl

[0745] PBS: phosphate buffered saline
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[0746] PD: pharmacodynamic

[0747] PK: pharmacokinetic

[0748] pM: picomolar

[0749] RP: reverse phase

[0750] RP-HPLC: reverse phase high performance liq-

uid chromatography

[0751] rpm: rounds per minute

[0752] RT: room temperature

[0753] Rt: retention time

[0754] s.c.: subcutaneous

[0755] SD: standard deviation

[0756] SEC-HPLC: size exclusion high performance

liquid chromatography

[0757] SEM: standard error of the mean

[0758] SNAC: sodium  N-[8-(2-hydroxybenzoyl)
amino|caprylate

[0759] SPPS: solid phase peptide synthesis

[0760] tBu: tert-butyl

[0761] TFA: trifluoroacetic acid

[0762] TIS: triisopropylsilane

[0763] 'Trt: triphenylmethyl or trityl

[0764] Trx: tranexamic acid

General Methods of Preparation

[0765] Methods for solid phase peptide synthesis (SPPS
methods, including methods for de-protection of amino
acids, methods for cleaving the peptide from the resin, and
for its purification), as well as methods for detecting and
characterising the resulting peptide (LCMS methods) are
described here below.

[0766] Resins employed for the preparation of C-terminal
peptide amides were H-Rink Amide-ChemMatrix resin
(loading e.g. 0.5 mmol/g). The Fmoc-protected amino acid
derivatives used, unless specifically stated otherwise, were
the standard recommended: Fmoc-Ala-OH, Fmoc-Arg
(PbH)—OH, Fmoc-Asn(Trt)—OH, Fmoc-Asp(OtBu)—OH,
Fmoc-Cys(Trt)-OH,  Fmoc-Gln(Trt)—OH, Fmoc-Glu
(OtBu)—OH, Fmoc-Gly-OH, Fmoc-His(Trt)—OH, Fmoc-
Ile-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)—OH, Fmoc-Met-
OH, Fmoc-Phe-OH, Fmoc-Pro-OH, Fmoc-Ser(tBu)—OH,
Fmoc-Thr(tBu)—OH, Fmoc-Trp(Boc)—OH, Fmoc-Tyr
(tBu)—OH, Fmoc-Val-OH, Fmoc-Lys(Mtt)—OH, Fmoc-
Aib-OH, etc. supplied from e.g. AAPPTEC, Anaspec,
Bachem, Chemlmpex, Iris Biotech, Midwest Biotech, Gyros
Protein Technologies or Novabiochem. Where nothing else
is specified, the natural L-form of the amino acids are used.
The N-terminal amino acid was Boc protected at the alpha-
amino group, either by using a reagent with the Boc group
pre-installed (e.g. Boc-Tyr(tBu)—OH for peptides with Tyr
at the N-terminus) or by exchanging the N-terminal Fmoc
protective group for the Boc protective group after instal-
lation of the amino acid at the peptide N-terminus.

[0767] In case of modular albumin binding moiety attach-
ment using SPPS, the following suitably protected building
blocks such as but not limited to Fmoc-8-amino-3,6-di-
oxaoctanoic acid (Fmoc-Ado-OH), Boc-Lys(Fmoc)—OH,
Fmoc-Glu-OtBu, hexadecanedioic acid mono-tert-butyl
ester, octadecanedioic acid mono-tert-butyl ester, nonade-
canedioic acid mono-tert-butyl ester, eicosanedioic acid
mono-tert-butyl ester, tetradecanedioic acid mono-tert-butyl
ester, or 4-(9-carboxynonyloxy) benzoic acid tert-butyl ester
were used. All operations stated below were performed
within a 0.1-0.2 mmol synthesis scale range.
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1. Synthesis of Resin-Bound Protected Peptide Backbone:

Method: SPPS_A

[0768] SPPS was performed using Fmoc based chemistry
on a Protein Technologies SymphonyX solid phase peptide
synthesizer, using the manufacturer supplied protocols with
minor modifications. Mixing was accomplished by occa-
sional bubbling with nitrogen. The step-wise assembly was
performed using the following steps: 1) pre-swelling of resin
in DMF; 2) Fmoc-deprotection by the use of 20% (v/v)
piperidine in DMF for two treatments of 10 min each; 3)
washes with DMF to remove piperidine; 4) coupling of
Fmoc-amino acid by the addition of Fmoc-amino acid (12
equiv) and Oxyma Pure® (12 equiv) as a 0.6 M solution
each in DMF, followed by addition of DIC (12 equiv) as a
1.2 M solution in DMF, followed by the addition of DMF to
reduce the final concentration of each component to 0.3 M,
then mixing for 0.5-4 h; 4) washes with DMF to remove
excess reagents; 5) final washes with DCM at the comple-
tion of the assembly. Some amino acids such as, but not
limited to, those following a sterically hindered amino acid
(e.g. Aib) were coupled with an extended reaction time (e.g.
4 h) to ensure reaction completion.

Method: SPPS_B

[0769] The protected peptidyl resin was synthesized
according to the Fmoc strategy on an Applied Biosystems
431A solid-phase peptide synthesizer using the manufac-
turer supplied general Fmoc protocols. Mixing was accom-
plished by vortexing and occasional bubbling with nitrogen.
The step-wise assembly was done using the following steps:
1) activation of Fmoc-amino acid by dissolution of solid
Fmoc-acid acid (10 equiv) in CI-HOBt (10 equiv) asa 1 M
solution in NMP, then addition of DIC (10 equiv) asa 1 M
solution in NMP, then mixing simultaneous to steps 2-3; 2)
Fmoc-deprotection by the use of 20% (v/v) piperidine in
NMP for one treatment of 3 min then a second treatment of
15 min; 3) washes with NMP to remove piperidine; 4)
addition of activated Fmoc-amino acid solution to resin,
then mixing for 45-90 min; 4) washes with NMP to remove
excess reagents; 5) final washes with DCM at the comple-
tion of the assembly. The standard protected amino acid
derivatives listed above were supplied in pre-weighed car-
tridges (from e.g. Midwest Biotech), and non-standard
derivatives were weighed by hand. Some amino acids such
as, but not limited to, those following a sterically hindered
amino acid (e.g. Aib) were “double coupled” to ensure
reaction completion, meaning that after the first coupling
(e.g. 45 min) the resin is drained, more reagents are added
(Fmoc-amino acid, DIC, CI-HOBY), and the mixture allowed
to react again (e.g. 45 min).

Method: SPPS_C

[0770] SPPS was performed using Fmoc based chemistry
on a PreludeX solid phase peptide synthesizer, using the
manufacturer supplied protocols with minor modifications.
Mixing was accomplished by shaking at 350 rpm and
occasional bubbling with nitrogen. The step-wise assembly
was performed using the following steps: 1) pre-swelling of
resin in DMF; 2) Fmoc-deprotection by the use of 20% (v/v)
piperidine in DMF for one treatment of 3 min at 70° C.; 3)
washes with DMF to remove piperidine; 4) coupling of
Fmoc-amino acid by the addition of Fmoc-amino acid (12
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equiv) and Oxyma Pure® (12 equiv) as a 0.4 M solution
each in DMF, followed by addition of DIC (12 equiv) as a
1.2 M solution in DMF, then mixing for 5 min at 70° C.; 4)
washes with DMF to remove excess reagents; 5) final
washes with DCM at the completion of the assembly. Some
amino acids such as, but not limited to, those following a
sterically hindered amino acid (e.g. Aib) were coupled with
an extended reaction time (e.g. 15 min) to ensure reaction
completion.

2. Attachment of Substituent to Resin-Bound Protected
Peptide Backbone

Method: SC_A

[0771] The N-epsilon-lysine protection Mtt protection
group was removed by washing the resin with 30% HFIP in
DCM for two treatments of 45 min each, following by
washing with DCM and DMF. Acylation was performed on
a Protein Technologies SymphonyX solid phase peptide
synthesizer using the protocols described in method
SPPS_A using stepwise addition of building blocks, such as,
but not limited to, Boc-Lys(Fmoc)—OH, Fmoc-8-amino-3,
6-dioxaoctanoic acid, Fmoc-Glu-OtBu, hexadecanedioic
acid mono-tert-butyl ester, octadecanedioic acid mono-tert-
butyl ester, and eicosanedioic acid mono-tert-butyl ester.

Method: SC_B

[0772] The N-epsilon-lysine protection Mtt protection
group was removed by washing the resin with 30% HFIP in
DCM for two treatments of 45 min each, following by
washing with DCM and DMF. Acylation was performed on
an Applied Biosystems 431A solid-phase peptide synthe-
sizer using the protocols described in method SPPS_B using
stepwise addition of building blocks, such as, but not limited
to, Boc-Lys(Fmoc)—OH, Fmoc-8-amino-3,6-dioxaoctanoic
acid, Fmoc-Glu-OtBu, hexadecanedioic acid mono-tert-
butyl ester, octadecanedioic acid mono-tert-butyl ester, and
eicosanedioic acid mono-tert-butyl ester.

Method: SC_C

[0773] The N-epsilon-lysine protection Mtt protection
group was removed by washing the resin with 30% HFIP in
DCM for two treatments of 45 min each, following by
washing with DCM and DMF. Acylation was performed on
a Protein Technologies PreludeX solid phase peptide syn-
thesizer using the protocols described in method SPPS_C
using stepwise addition of building blocks, such as, but are
not limited to, Boc-Lys(Fmoc)—OH, Fmoc-8-amino-3,6-
dioxaoctanoic acid, Fmoc-Glu-OtBu, hexadecanedioic acid
mono-tert-butyl ester, octadecanedioic acid mono-tert-butyl
ester, and eicosanedioic acid mono-tert-butyl ester.

3. Cleavage of Resin Bound Peptide and Purification:

Method: CP_A

[0774] Following completion of the sidechain synthesis,
the peptidyl resin was washed with DCM and dried, then
treated with TFA/water/TIS (95:2.5:2.5 v/v/v) for approxi-
mately 2 h, followed by precipitation with diethyl ether. The
precipitate was washed with diethyl ether, dissolved in a
suitable solvent (e.g. 2:1 water/MeCN), and let stand until
all labile adducts decomposed. Purification was performed
by reversed-phase preparative HPLC (Waters 2545 binary
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gradient module, Waters 2489 UV/Visible detector, Waters
fraction collector III) on a Phenomenex Luna C8(2) column
(10 pM particle size, 100 A pore size, 250x21.2 mm
dimensions). Separation of impurities and product elution
was accomplished using an increasing gradient of MeCN in
water containing 0.1% TFA. Relevant fractions were
checked for identity and purity by analytical LCMS. Frac-
tions containing the pure desired product were pooled and
freeze-dried to afford the peptide TFA salt as a white solid.

4. Salt Exchange from TFA to Sodium Salt:

Method: SX_A

[0775] The freeze-dried peptide isolated from method
CP_A was dissolved to 5-20 mg/ml in an appropriate
aqueous buffer (e.g. 4:1 water/MeCN, 0.2 M sodium acetate)
and adjusted to pH 7-8 with 1 M NaOH if necessary to
achieve full solubility. The buffered solutions containing the
peptide were salt-exchanged using a Sep-Pak C18 cartridge
(0.5-2 g): The cartridge was first equilibrated with 4 column
volumes of isopropanol, then 4 column volumes of MeCN,
then 8 column volumes of water. The peptide solution was
applied to the cartridge, and the flow through was reapplied
to ensure complete retention of peptide. The cartridge was
washed with 4 column volumes of water, then 10 column
volumes of a buffer solution (e.g. pH 7.5) containing such as,
but not limited to, NaHCO;, NaOAc, or Na,HPO,. The
column was washed with 4 column volumes of water, and
the peptide was eluted with 5-10 column volumes of 50-80%
MeCN in water. The peptide-containing eluent was freeze-
dried to afford the peptide sodium salt as a white solid,
which was used as such.

General Methods of Detection and Characterisation

[0776] LCMS methods:

Method: LCMS_A

[0777] LCMS_A was performed on a setup consisting of
an Agilent 1260 Infinity series HPL.C system and an Agilent
Technologies 6120 Quadrupole MS. Eluents: A: 0.05% TFA
in water; B: 0.05% TFA in 9:1 MeCN/water.

EGT FTSDY SIYLE—g
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[0778] The analysis was performed at RT (column temp
37C) by injecting an appropriate volume of the sample onto
the column which was eluted with a gradient of A and B.
Column: Phenomenex Kinetex C8, 2.6 um, 100 A, 4.6x75
mm. Gradient run time: Linear 10-80% B over 10 min at a
flow rate of 1.0 mL/min. Detection: diode array detector set
to 214 nm. MS ionisation mode: API-ES, positive polarity.
MS scan mass range: 500-2000 amu. The most abundant
isotope of each m/z is reported.

Method: LCMS_B

[0779] LCMS_B was performed on a setup consisting of
an Agilent 1260 Infinity series HPL.C system and an Agilent
Technologies 6120 Quadrupole MS. Eluents: A: 0.05% TFA
in water; B: 0.05% TFA in 9:1 MeCN/water.

[0780] The analysis was performed at RT (column temp
37C) by injecting an appropriate volume of the sample onto
the column which was eluted with a gradient of A and B.
Column: Phenomenex Kinetex C8, 2.6 um, 100 A, 4.6x75
mm. Gradient run time: Linear 20-100% B over 10 min at
a flow rate of 1.0 ml/min. Detection: diode array detector
set to 214 nm. MS ionisation mode: API-ES, positive
polarity. MS scan mass range: 500-2000 amu. The most
abundant isotope of each m/z is reported.

[0781] While certain features of the invention have been
illustrated and described herein, many modifications, sub-
stitutions, changes, and equivalents will now occur to those
of ordinary skill in the art. It is, therefore, to be understood
that the appended embodiments are intended to cover all
such modifications and changes as fall within the true spirit
of the invention.

Example 1: Synthesis of Compounds
[0782] The compounds are in the following described
using single letter amino acid codes, except for Aib. The

substituent is included after the lysine (K) residue to which
it is attached.

Compound No. 1

[0783] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(19-carboxynonade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQEFVNWLLAGGPSSGAPPPS-NH,

OH

QAAQ EFVNW LLAGG PSSGA PPPS—NH,
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SEQ ID NO: 1 with C-terminal amide modification; Sub-
stituent: C; Substituent position: K16 Synthesis methods:
SPPS_A; SC_B; CP_A

Molecular weight (average) calculated: 4873.5 Da
LCMS_A: Rt=6.0 min; found [M+3H]** 1625.4, [M+4H]**
1219.1.

EGT FTSDY SYYLE—g

EGT FTSDY SYYLE—g

Aug. 31, 2023

Compound No. 2

[0784] Y-Aib-EGTFTSDYSYYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(19-carboxynonade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQEFVNWLLAGGPSSGAPPPS-NH,

OH

QAAQ EFVNW LLAGG PSSGA PPPS— NH,

SEQ ID NO: 2 with C-terminal amide modification; Sub-
stituent: C; Substituent position: K16 Synthesis methods:
SPPS_A; SC_B; CP_A

Molecular weight (average) calculated: 4923.5 Da
LCMS_A: Rt=6.0 min; found [M+3H]** 1641.8, [M+4H]**
1237.5

Compound No. 3

[0785] Y-Aib-EGTFTSDYSYYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQEFVNWLLAGGPSSGAPPPS-NH,

e}

OH

QAAQ EFVNW LLAGG PSSGA PPPS— NH,
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SEQ ID NO: 2 with C-terminal amide modification; Sub- Compound No. 4
stituent: B; Substituent position: K16 Synthesis methods:

SPPS_A; SC_B; CP_A [0786] Y-Aib-EGTFTSDYSYYLE-K[(2S)-2-amino-6-
Molecular weight (average) calculated: 4895.4 Da [[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
LCMS_A: Rt=5.7 min; found [M+3H]** 1632.7, [M+4H]** canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
1224.6 QAAQAFVNWLLAGGPSSGAPPPS-NH,

OH

EGT FTSDY SYYLE—g QAAQ AFVNW LLAGG PSSGA PPPS—NH,

SEQ ID NO: 3 with C-terminal amide modification; Sub-
stituent: B; Substituent position: K16 Synthesis methods:
SPPS_A; SC_B; CP_A

Molecular weight (average) calculated: 4837.4 Da

LCMS_A: Rt=5.7 min; found [M+3H]?* 16133, [M+4H]**
1210.1

Compound No. 5

[0787] Y-Aib-EGTFTSDYSYYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQAFVNWLLAGGPSSGAPPPS-OH

OH

EGT FTSDY SYYLE—g QAAQ AFVNW LLAGG PSSGA PPPS—OH
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SEQ ID NO: 3; Substituent: B; Substituent position: K16 Compound No. 6

Synthesis methods: SPPS_B; SC_B; CP_A [0788] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
Molecular weight (average) calculated: 4838.4 Da [[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
LCMS_A: Rt=5.7 min; found [M+3H]?** 1613.6, [M+4H]** canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
12104 QAAREFVNWLLAGGPSSGAPPPS-NH,

OH

EGT FTSDY SIYLE—g QAAR EFVNW LLAGG PSSGA PPPS—NH,

SEQ ID NO: 4 with C-terminal amide modification; Sub-
stituent: B; Substituent position: K16 Synthesis methods:
SPPS_B; SC_B; CP_A

Molecular weight (average) calculated: 4873.5 Da
LCMS_A: Rt=5.6 min; found [M+3H]** 1625.3, [M+4H]**
1219.1

Compound No. 7

[0789] Y-Aib-EGTFTSDYSIYLE-K[2-[2-[2-[[2-[2-[2-
[[(4S)-4-carboxy-4-(17-carboxyheptadecanoylamino)bu-
tanoyl]amino]ethoxy]ethoxy]acetyl]amino]ethoxy]ethoxy]
acetyl]-QAAREFVNWLLAGGPSSGAPPPS-NH,

0 0
o
N
HO Ol
0
0
o ﬁ/\/ \/\O/W NN NH
0

EGT FTSDY SIYLE—g QAAR EFVNW LLAGG PSSGA PPPS—NH,
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SEQ ID NO: 4 with C-terminal amide modification; Sub-
stituent: A; Substituent position: K16 Synthesis methods:
SPPS_B; SC_B; CP_A

Molecular weight (average) calculated: 4907.4 Da
LCMS_A: Rt=6.3 min; found[M+3H]** 1636.5, [M+4H]**
1227.9

EGT FTSDY SIYLE—g

EGT FTSDY SIYLE—g
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Compound No. 8

[0790] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFINWLLAGGPSSGAPPPS-NH,

OH

QAAR EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 5 with C-terminal amide modification; Sub-
stituent: B; Substituent position: K16 Synthesis methods:
SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4887.5 Da
LCMS_A: Rt=5.7 min; found [M+3H]** 1629.8, [M+4H]**
1222.8

Compound No. 9

[0791] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLAGGPSSGAPPPS-OH

e}

OH

QAAR EFIEW LLAGG PSSGA PPPS—OH
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SEQ ID NO: 6; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_B; CP_A
Molecular weight (average) calculated: 4903.5 Da

LCMS_A: Rt=5.8 min; found [M+3H]>* 1635.2, [M+4H]*
12268

s

HO

EGT FTSDY SIYLE—g

EGT FTSDY SIYLE—g
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Compound No. 10

[0792] Y-Aib-EGTFTSDYSIYLE-K[2-[2-[2-[[2-[2-[2-
[[(4S)-4-carboxy-4-(17-carboxyheptadecanoylamino)bu-
tanoyl]amino]ethoxy]ethoxy]acetyl]amino]ethoxy]ethoxy]
acetyl]-QAAREFIEWLLAGGPSSGAPPPS-OH

OH

QAAR EFIEW LLAGG PSSGA PPPS—OH

SEQ ID NO: 6; Substituent: A; Substituent position: K16
Synthesis methods: SPPS_A; SC_B; CP_A

Molecular weight (average) calculated: 4937.5 Da
LCMS_A: Rt=6.5 min; found [M+3H]** 1646.6, [M+4H]**
1235.1

Compound No. 11

[0793] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

OH

QAAR EFINW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 5; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A
Molecular weight (average) calculated: 4888.5 Da

LCMS_A: Rt=5.7 min; found [M+3H]>* 1630.2, [M+4H]*
12229

EGT FTSDY SIYLE—g

EGT FTSDY SIYLE—g

Aug. 31, 2023

Compound No. 12

[0794] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLRGGPSSGAPPPS-OH

OH

QAAR EFIEW LLAGG PSSGA PPPS—OH

Synthesis methods: SPPS_A; SC_C; CP_A

SEQ ID NO: 7; Substituent: B; Substituent position: K16
Molecular weight (average) calculated: 4988.6 Da
LCMS_A: Rt=5.7 min; found [M+3H]** 1663.6, [M+4H]**
1248.0

Compound No. 13

[0795] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLRGGPESGAPPPS-OH

OH

QAAR EFIEW LLAGG PESGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 8; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A
Molecular weight (average) calculated: 5030.6 Da

LCMS_A: Rt=5.7 min; found [M+3H]>* 1677.7, [M+4H]*
1258.4

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

EGT FTSDY SIALE—g

Aug. 31, 2023

Compound No. 14

[0796] Y-Aib-EGTFTSDYSIALE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

OH

QAAR EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 9; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A

Molecular weight (average) calculated: 4796.4 Da
LCMS_A: Rt=5.7 min; found [M+3H]** 1599.6, [M+4H]**
1199.8

Compound No. 15

[0797] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

OH

NH,

QAAR EFINW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 10; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A; SX_A
Molecular weight (average) calculated: 4838.5 Da

LCMS_A: Rt=5.8 min; found [M+3H]>* 1613.4, [M+4H]*
12103

Aug. 31, 2023

Compound No. 16

[0798] Y-Aib-EGTFTSDYSIYLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(19-carboxynonade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

H,C CH;

%,
H—Y—N EGT FTSDY SIYLE—N
H H

¢}

H—YAEGT FTSDY SIYLE—g

QAAR EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 5; Substituent: C; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4916.5 Da
LCMS_A: Rt=6.0 min; found [M+3H]** 1639.6, [M+4H]**
1229.9

Compound No. 17

[0799] YAEGTFTSDYSIYLE-K[(2S)-2-amino-6-[[(2S)-
2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptadecanoy-
lamino)butanoyl]amino Jhexanoyl]amino |hexanoyl]-
QAAREFINWLLAGGPSSGAPPPS-OH

OH

NH,

QAAR EFINW LLAGG PSSGA PPPS—OH
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SEQ ID NO: 11; Substituent: B; Substituent position: K16 Compound No. 18

Synthesis methods: SPPS_C; SC_A; CP_A [0800] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
Molecular weight (average) calculated: 4874.5 Da [[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
LCMS_A: Rt=5.7 min; found [M+3H]?** 1625 .4, [M+4H]** canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
12194 QAAREFINWLLAG-OH

oH
0
NH
NH,
HiC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILLE—N QAAR EFINW LLAG —OH
0 0

SEQ ID NO: 12; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4003.6 Da
LCMS_A: Rt=6.2 min; found [M+3H]** 1335.3, [M+4H]**
1001.7

Compound No. 19

[0801] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFINWLLAGGP-OH

OH

NH,

;G CIL;

“,
H—Y—E/ﬂfEGT FTSDY SILLE—g QAAR EFINW LLAGG P—OH

(6] (6]
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SEQ ID NO: 13; Substituent: B; Substituent position: K16 Compound No. 20

Synthesis methods: SPPS_A; SC_A; CP_A [0802] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
Molecular weight (average) calculated: 4157.8 Da [[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
LCMS_A: Rt=6.1 min; found [M+3H]** 1386.6, [M+4H]** canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
1040.3 QAAREFINWLLAGGPSS-OH

oH
0
NH
NH,
HiC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILLE—N QAAR EFINW LLAGG PSS—OH
0 0

SEQ ID NO: 14; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4331.9 Da
LCMS_A: Rt=5.9 min; found [M+3H]** 1444.7, [M+4H]**
1083.7

Compound No. 21

[0803] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAR-EFINWLLAGGPSSGA-OH

OH

NH,

5 CH;

/,'
H—Y—E/ﬂf EGT FTSDY SILLE—g QAAR EFINW LLAGG PSSGA—OH

(6] (6]



US 2023/0272029 Al

SEQ ID NO: 15; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4460.0 Da

LCMS_A: Rt=5.9 min; found [M+3H]>* 1487.5, [M+4H]*
1116.1

;G CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

Aug. 31, 2023

Compound No. 22

[0804] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFVNWLLAGGPSSGAPPPS-OH

OH

QAAR EFVNW LLAGG PSSGA PPPS—OH

SEQ ID NO: 16; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4824.4 Da
LCMS_A: Rt=5.7 min; found [M+3H]** 1608.9, [M+4H]**
1206.9

Compound No. 23

[0805] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFIQWLLAGGPSSGAPPPS-OH

OH

NH,

QAAR EFIQW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 17; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4852.5 Da

LCMS_A: Rt=5.9 min; found [M+3H]>* 1618.4, [M+4H]*
1214.1

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

Aug. 31, 2023

Compound No. 24

[0806] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQEFINWLLAGGPSSGAPPPS-OH

OH

QAAQ EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 18; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A

Molecular weight (average) calculated: 4810.4 Da
LCMS_A: Rt=6.0 min; found [M+3H]** 1604.0, [M+4H]**
1203 .4

Compound No. 25

[0807] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAEEFINWLLAGGPSSGAPPPS-OH

OH

NH,

QAAE EFINW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 19; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A
Molecular weight (average) calculated: 4811.4 Da

LCMS_A: Rt=6.1 min; found [M+3H]>* 1604.4, [M+4H]*
1203.6

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

Aug. 31, 2023

Compound No. 26

[0808] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAHEFINWLLAGGPSSGAPPPS-OH

OH

QAAH EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 20; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A

Molecular weight (average) calculated: 4819.4 Da
LCMS_A: Rt=5.8 min; found [M+3H]** 1607.1, [M+4H]**
1205.5

Compound No. 27

[0809] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLRGGPSSGAPPPS-OH

OH

NH,

QAAR EFIEW LLRGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 21; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_C; CP_A
Molecular weight (average) calculated: 4938.6 Da

LCMS_A: Rt=5.7 min; found [M+3H]>* 1646.9, [M+4H]*
1235.4

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

Aug. 31, 2023

Compound No. 28

[0810] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLRGGPESGAPPPS-OH

OH

QAAR EFIEW LLRGG PESGA PPPS—OH

SEQ ID NO: 22; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A; SX_A
Molecular weight (average) calculated: 4980.6 Da
LCMS_A: Rt=5.8 min; found [M+3H]** 1660.7, [M+4H]**
1246.0

Compound No. 29

[0811] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAQEFIEWLLAGGPSSGAPPPS-OH

OH

NH,

QAAQ EFIEW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 23; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A; SX_A
Molecular weight (average) calculated: 4825.4 Da

LCMS_A: Rt=6.1 min; found [M+3H]>* 1609.3, [M+4H]*
1207.0

HiC CH;

2,
H—Y—N EGT FTSDY SILLE—N
H H

e}

H,C CH;

%,
H—Y—N EGT FTSDY SILLE—N
H H

¢}

Aug. 31, 2023

Compound No. 30

[0812] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAHEFIEWLLAGGPSSGAPPPS-OH

OH

QAAH EFIEW LLAGG PSSGA PPPS—OH

SEQ ID NO: 24; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4834.4 Da
LCMS_A: Rt=5.8 min; found [M+3H]** 1612.1, [M+4H]**
12093

Compound No. 31

[0813] Y-Aib-EGTFTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAAREFIEWLLAGGPSSGAPPPS-OH

OH

QAAR EFIEW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 25; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A; SX_A
Molecular weight (average) calculated: 4853.5 Da

LCMS_A: Rt=5.9 min; found [M+3H]>* 1618.5, [M+4H]*
12142

pdan)

¢}

Aug. 31, 2023

Compound No. 32

[0814] Y-Aib-EGTFTSDYSILLE-K[2-[2-[2-[[2-[2-[2-
[[(4S)-4-carboxy-4-(17-carboxyheptadecanoylamino)bu-
tanoyl]amino]ethoxy]ethoxy]acetyl]amino]ethoxy]ethoxy]
acetyl]-QAAREFIEWLLAGGPSSGAPPPS-OH

OH

0
NN NN /\/OQk
o N O/T o NH

HiC, ,CH;
H—Y—N EGT FTISDY SIILE—N
i1 i1
0

H,C CH;

%,
H—Y—N EGT VISDY SILLE—N
H H

¢}

QAAR EFIEW LLAGG PSSGA PPPS—OH

SEQ ID NO: 25; Substituent: A; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4887.4 Da
LCMS_A: Rt=6.6 min; found [M+3H]** 1629.8, [M+4H]**
1222.8

Compound No. 33

[0815] Y-Aib-EGTVTSDYSILLE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

OH

QAAR EFINW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 26; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4790.4 Da

LCMS_A: Rt=5.8 min; found [M+3H]>* 1597.4, [M+4H]*
11983

HiC CH;

2,
H—Y—N EGT FTSDY SIILE—N
H H

e}

pdan)

¢}

Aug. 31, 2023

Compound No. 34

[0816] Y-Aib-EGTFTSDYSIILE-K[(2S)-2-amino-6-
[[(28)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
QAARFEFINWLLAGGPSSGAPPPS-OH

OH

QAAR EFINW LLAGG PSSGA PPPS—OH

SEQ ID NO: 27; Substituent: B; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4838.5 Da
LCMS_A: Rt=5.8 min; found [M+3H]** 1613.4, [M+4H]**
12103

Compound No. 35

[0817] Y-Aib-EGTFTSDYSILLE-K[2-[2-[2-[[2-[2-[2-
[[(4S)-4-carboxy-4-(17-carboxyheptadecanoylamino)bu-
tanoyl]amino]ethoxy]ethoxy]acetyl]amino]ethoxy]ethoxy]
acetyl]-QAAREFINWLLAGGPSSGAPPPS-OH

OH

O
NN NN /\/OQk
0 N O/T 0 NI

HiC, ,CH;
H—Y—N EGT FTSDY SILLE—N
i1 i1
0

QAAR EFINW LLAGG PSSGA PPPS—OH
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SEQ ID NO: 10; Substituent: A; Substituent position: K16 Compound No. 36

Synthesis methods: SPPS_A; SC_A; CP_A [0818] Y-Aib-EGTFTSDYSIILE-K[2-[2-[2-[[2-[2-[2-
Molecular weight (average) calculated: 4872.4 Da [[(4S)-4-carboxy-4-(17-carboxyheptadecanoylamino)bu-
LCMS_A: Rt=6.6 min; found [M+3H]** 1624.9, [M+4H]** tanoyl]amino]ethoxy]ethoxy]acetyl]amino]ethoxy]ethoxy]
1218.9 acetyl]-QAAREFINWLLAGGPSSGAPPPS-OH
O
H
N
HO OH
O

0
NN NN /\/OQk
o N O/ﬁo( o NH

HiC, ,CH;
H—Y—g/ﬂ—EGT FTSDY SILE—N QAAR EFINW LLAGG PSSGA PPPS—OH
0

SEQ ID NO: 27; Substituent: A; Substituent position: K16
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4872.4 Da
LCMS_A: Rt=6.5 min; found [M+3H]** 1624.8, [M+4H]**
1218.9

Compound No. 37

[0819] Y-Aib-EGTFTSDYSIYLEEQAAR-K[(2S)-2-
amino-6-[[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-car-
boxyheptadecanoylamino)butanoyl|amino Jhexanoyl]
amino]hexanoyl]-FINWLLAGGPSSGAPPPS-OH

OH

;G CH;

/,'
H—Y—g/ﬂfEGT FTSDY SIYLE EQAAR—g FINW LLAGG PSSGA PPPS—OH

(6] (6]
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SEQ ID NO: 28; Substituent: B; Substituent position: K21 Compound No. 38

Synthesis methods: SPPS_A; SC_C; CP_A [0820] Y-Aib-EGTFTSDYSIYLEE-K[(2S)-2-amino-6-
Molecular weight (average) calculated: 4888.5 Da [[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptade-
LCMS_A: Rt=6.0 min; found [M+3H]** 1630.3, [M+4H]** canoylamino)butanoylJamino Jhexanoyl]amino]hexanoyl]-
1223.0 AAREFINWLLAGGPSSGAPPPS-OH

OH
0
NH
NH,
HC, ,CH;
H—Y—§/<"—EGT FTSDY SIYLE E—N AAR EFINW LLAGG PSSGA PPPS—OH
0 0

SEQ ID NO: 29; Substituent: B; Substituent position: K17
Synthesis methods: SPPS_C; SC_C; CP_A

Molecular weight (average) calculated: 4889.5 Da
LCMS_A: Rt=6.0 min; found [M+3H]** 1630.6, [M+4H]**
1223.2

Compound No. 39

[0821] Y-Aib-EGTFTSDYSILLEEQAAR-K[(2S)-2-
amino-6-[[(2S)-2-amino-6-[[(4S)-4-carboxy-4-(17-car-
boxyheptadecanoylamino)butanoyl|amino Jhexanoyl]
amino]hexanoyl]-FINWLLAGGPSSGAPPPS-OH

OH

;G CI;

“,
H—Y—g/ﬂfEGT FTSDY SILLE EQAAR—g FINW LLAGG PSSGA PPPS—OH

(6] (6]
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SEQ ID NO: 30; Substituent: B; Substituent position: K21
Synthesis methods: SPPS_A; SC_C; CP_A
Molecular weight (average) calculated: 4838.5 Da

LCMS_A: Rt=6.2 min; found [M+3H]3+1613.5, [M+4H]
4+1210.4

H;C CH;

/,'
H—Y—N EGT FTSDY S—N
H H

e}

5 CH;

/,'
H—Y—N EGT FTSDY S—N
H H

¢}

Aug. 31, 2023

Compound No. 40

[0822] Y-Aib-EGTFTSDYS-K[(2S)-2-amino-6-[[(2S)-2-
amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptadecanoy-
lamino)butanoyl]amino|hexanoyl]amino |hexanoyl]-LLE-
EQAAREFIEWLLAGGPSSGAPPPS-OH

OH

LLE EQAAR EFIEW LLAGG PSSGA PPPS—OH

SEQ ID NO: 31; Substituent: B; Substituent position: K12
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4869.4 Da
LCMS_A: Rt=5.7 min; found [M+3H]** 1623.8, [M+4H]**
1218.2

Compound No. 41

[0823] Y-Aib-EGTFTSDYS-K[(2S)-2-amino-6-[[(2S)-2-
amino-6-[[(4S)-4-carboxy-4-(17-carboxyheptadecanoy-
lamino)butanoyl]aminoJhexanoyl]amino Jhexanoyl]-YLE-
EQAAREFINWLLAGGPSSGAPPPS-OH

OH

YLE EQAAR EFINW LLAGG PSSGA PPPS—OH



US 2023/0272029 Al

SEQ ID NO: 32; Substituent: B; Substituent position: K12
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4904.4 Da

LCMS_A: Rt=5.7 min; found [M+3H]>* 1635.4, [M+4H]*
12267

HsC CH;

%,
H—Y—§/<"—EGT FISDY SIYLE EQAAR EFINW LLAGG P S—N

e}

;G CH;

%,
H—Y—§/<"—EGT FISDY SILLE EQAAR EFIEW LLAGG P S—N

¢}
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Compound No. 42

[0824] Y-Aib-EGTFTSDYSIYLEEQAAREFINWL-
LAGGPS-K[(2S)-2-amino-6-[[(2S)-2-amino-6-[[(4S)-4-
carboxy-4-(17-carboxyheptadecanoylamino)butanoyl]
amino]hexanoyl]amino |hexanoyl]-GAPPPS-OH

OH

GA PPPS—OH

SEQ ID NO: 33; Substituent: B; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4930.5 Da
LCMS_A: Rt=6.2 min; found [M+3H]** 1644.2, [M+4H]|**
12334

Compound No. 43

[0825] Y-Aib-EGTFTSDYSILLEEQAAREFIEWL-
LAGGPS-K[(2S)-2-amino-6-[[(2S)-2-amino-6-[[(4S)-4-
carboxy-4-(17-carboxyheptadecanoylamino)butanoyl]
amino]hexanoyl]amino |hexanoyl]-GAPPPS-OH

OH

NH,

GA PPPS—OH
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SEQ ID NO: 34; Substituent: B; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4895.5 Da

LCMS_A: Rt=6.3 min; found [M+3H]>* 1632.4, [M+4H]*
1224.6

HsC CH;

%,
H—Y—§/<"—EGT FISDY SILLE EQAAR EFINW LLAGG P S—N

e}

pdan)

HO

e}
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Compound No. 44

[0826] Y-Aib-EGTFTSDYSILLEEQAAREFINWL-
LAGGPS-K[(2S)-2-amino-6-[[(2S)-2-amino-6-[[(4S)-4-
carboxy-4-(17-carboxyheptadecanoylamino)butanoyl]
amino]hexanoyl]amino |hexanoyl]-GAPPPS-OH

OH

GA PPPS—OH

SEQ ID NO: 35; Substituent: B; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4880.5 Da
LCMS_A: Rt=6.2 min; found [M+3H]** 1627.5, [M+4H]**
1220.9

Compound No. 45

[0827] Y-Aib-EGTFTSDYSILLEEQAAREFIEWL-
LAGGPS-K[2-[2-[2-[[2-[2-[2-[[(4S)-4-carboxy-4-(17-car-
boxyheptadecanoylamino)butanoyl]amino|ethoxy|ethoxy]
acetyl]amino]ethoxy]ethoxy]| acetyl]-GAPPPS-OH

OH

e}

1 VR NN /\/O\)‘\
o N O/\ﬂ/ 0 NH

HiC, ,CH;

%,
H—Y—g/ﬂ—EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—N
0

G APPP S—OH
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SEQ ID NO: 34; Substituent: A; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A
Molecular weight (average) calculated: 4929.5 Da

LCMS_A: Rt=6.6 min; found [M+3H]>* 1643.8, [M+4H]*
1233.1

H;C CH;

2,
H—Y—g/<"7EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g

¢}

s

H,C, ,CH;

.,
H—Y—g/<"7EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g

¢}
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Compound No. 46

[0828] Y-Aib-EGTFTSDYSILLEEQAAREFIEWL-
LAGGPS-K[(2S)-2-amino-6-[[(2S)-2-amino-6-[[(4S)-4-
carboxy-4-(15-carboxypentadecanoylamino)butanoyl]
amino]hexanoyl]amino |hexanoyl]-GAPPPS-OH

G APPP S—OH

SEQ ID NO: 34; Substituent: E; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4867.5 Da
LCMS_A: Rt=6.1 min; found [M+3H]** 1623.1, [M+4H]**
1217.6

Compound No. 47

[0829] Y-Aib-EGTFTSDYSILLEEQAAREFIEWL-
LAGGPS-K[2-[2-[2-[[2-[2-[2-[[(4S)-4-carboxy-4-(15-car-
boxypentadecanoylamino)butanoyl]amino|ethoxy|ethoxy]
acetyl]amino]ethoxy]ethoxy]| acetyl]-GAPPPS-OH

OH

GA PPP S—OH
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SEQ ID NO: 34; Substituent: D; Substituent position: K33
Synthesis methods: SPPS_A; SC_A; CP_A

Molecular weight (average) calculated: 4901.4 Da
LCMS_A: Rt=6.3 min; found [M+3H]** 1634.6, [M+4H]**
1226.1

Example 2: In Vitro Functional Potency (CRE
Luciferase; Whole Cells)

[0830] The purpose of this example is to test the functional
activity, or potency, of the compounds in vitro at the human
GLP-1 and GIP receptors. The in vitro functional potency is
the measure of target receptor activation in a whole cell
assay. The potencies of derivatives of Example 1 were
determined as described below. Human GLP-1(7-37) and
human GIP were included in appropriate assays for com-
parison.

Principle

[0831] In vitro functional potency was determined by
measuring the response of the target receptor in a reporter
gene assay in individual cell lines. The assay was performed
in stably transfected BHK cell lines that expresses one of the
following G-protein coupled receptors: human GLP-1
receptor or human GIP receptor; and where each cell line
contains the DNA for the cAMP response element (CRE)
coupled to a promoter and the gene for firefly luciferase
(CRE luciferase). When the respective receptor is activated,
it results in the production of cAMP, which in turn results in
expression of the luciferase protein. When assay incubation
is completed, luciferase substrate (luciferin) is added result-
ing in the enzymatic conversion of luciferin to oxyluciferin
and producing bioluminescence. The luminescence is mea-
sured as the readout for the assay.

Cell Culture and Preparation

[0832] The cells lines used in these assays were BHK cells
with BHKTS13 as a parent cell line. The cell lines were
derived from a clone containing the CRE luciferase element
and were established by further transfection with the respec-
tive human receptor to obtain the relevant cell line: BHK
CRE luc2P hGLP-1R or BHK CRE luc2P hGIPR. The cells
were cultured at 37° C. with 5% CO, in Cell Culture
Medium. They were aliquoted and stored in liquid nitrogen.
The cells were kept in continuous culture and were seeded
out the day before each assay.

Materials

[0833] The following chemicals were used in the assay:
Pluronic F-68 10% (Gibco 2404), human serum albumin
(HSA; Sigma A9511), 10% fetal bovine serum (FBS; Invit-
rogen 16140-071), chicken egg white ovalbumin (Sigma
A5503), DMEM w/o phenol red (Gibco 21063-029),
DMEM (Gibco 12430-054), 1 M Hepes (Gibco 15630),
Glutamax 100x (Gibco 35050), G418 (Invitrogen 10131-
027), hygromycin (Invitrogen 10687-010), and steadylite
plus (PerkinElmer 6016757).

Buffers

[0834] GLP-1R Cell Culture Medium consisted of DMEM
medium with 10% FBS, 500 pg/mL. G418, and 300 pg/mL
hygromycin. GIPR Cell Culture Medium consisted of
DMEM medium with 10% FBS, 400 pg/mL G418, and 300
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pg/mL hygromycin. Assay Buffer consisted of DMEM w/o
phenol red, 10 mM Hepes, 1x Glutamax. 1% ovalbumin, and
0.1% Pluronic F-68 with the addition of HSA at twice the
final assay concentration. The Assay Buffer was mixed 1:1
with an equal volume of the test compound in Assay Buffer
to give the final assay concentration of HSA.

Procedure

[0835] 1) Cells were plated at 5000 cells/well and incu-
bated overnight in the assay plate.

2) Cells were washed once in DPBS.

3) Stocks of the test compounds and reference compounds in
concentrations ranging from 100-300 pM were diluted 1:150
in Assay Buffer. Compounds were then diluted 1:10 in
column 1 of a 96 deep well dilution plate and then carried
across the row creating a 3.5 fold, 12 point dilution curve.
4) Assay Buffer (50 pl aliquot) with or without HSA was
added to each well in the assay plate.

5) A 50 ul aliquot of compound or blank was transferred
from the dilution plate to the assay plate containing the
Assay Buffer with or without HSA.

6) The assay plate was incubated for 3 h in a 5% CO,
incubator at 37° C.

7) The cells were washed once with DPBS.

8) A 100 pl aliquot of DPBS was added to each well of the
assay plate.

9) A 100 pl aliquot of steadylite plus reagent (light sensitive)
was added to each well of the assay plate.

10) Each assay plate was covered with aluminum foil to
protect it from light and shaken at 250 RPM for 30 min at
room temperature.

11) Each assay plate was read in a microtiter plate reader.

Calculations and Results

[0836] The data from the microtiter plate reader was first
regressed in an Excel in order to calculate the x-axis, log
scale concentrations based on the individual test com-
pound’s stock concentration and the dilutions of the assay.
This data was then transferred to GraphPad Prism software
for graphing and statistical analysis. The software performs
a non-linear regression (log(agonist) vs response). ECy,
values which were calculated by the software and reported
in pM are shown in Tables 1-3 below. A minimum of two
replicates was measured for each sample. The reported
values are averages of the replicates.

TABLE 1

Functional potencies at human GLP-1R and GIPR in the presence of
0% and 1% HSA.

hGLP-1R, CRE hGLP-1R, CRE hGIPR, CRE hGIPR, CRE
Compound Luc 0% HSA  Luc 1% HSA Luc 0% HSA Luc 1% HSA

No. ECso (PM) ECso (PM) ECso (PM) ECso (PM)
hGLP-1 8.4 6.7 nd nd

(7-37)

hGIP nd nd 11.3 6.4
1 7.8 1659.0 2.8 172.5
2 6.0 899.7 3.8 2754
3 8.5 626.3 6.9 229.2
4 6.6 484.3 8.5 293.8
5 9.4 624.8 14.2 3624
6 34 242.7 18.5 434.0
7 4.2 513.2 28.7 686.8
8 23 82.1 6.7 191.1
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TABLE 1-continued

Functional potencies at human GLP-1R and GIPR in the presence of
0% and 1% HSA.

hGLP-1R, CRE hGLP-1R, CRE hGIPR, CRE hGIPR, CRE
Compound Luc 0% HSA  Luc 1% HSA Luc 0% HSA Luc 1% HSA

No. ECso (PM) ECso (PM) ECso (PM) ECso (PM)
9 3.8 278.8 10.8 508.2
10 39 939.9 11.3 1745.1
11 33 132.3 9.9 450.2
37 2.7 94.6 11.2 297.8
12 4.0 54.4 9.0 71.5
13 7.4 204.1 13.9 257.2
14 5.4 306.2 11.6 580.1
15 5.0 129.7 7.1 137.5
38 31 258.9 124 815.1
16 31 321.1 134 803.8
17 52 256.6 349 1319.0
18 19.7 226.2 20.9 285.1
19 8.6 364.8 6.5 2754
20 4.2 256.0 7.1 2474
21 57 118.2 54 130.9
22 2.8 170.5 6.2 168.9
23 4.1 117.8 6.7 134.3
24 12.1 490.2 39 115.1
25 15.5 740.2 7.2 263.0
26 7.4 594.6 4.9 153.0
39 8.2 135.4 284 365.2
27 4.6 127.0 6.3 131.8
28 6.2 139.1 6.6 86.5
29 16.8 378.5 3.8 101.7
30 7.3 267.5 32 185.0
41 1.2 314 4.9 79.3
42 2.3 83.5 5.9 305.7
40 6.4 333.6 9.5 500.6
31 4.2 202.0 4.7 188.5
32 5.0 981.9 7.1 678.7
43 4.0 359.5 5.6 444.5
44 4.2 240.9 5.7 365.3
33 14.8 360.7 2.9 102.8
34 6.0 186.4 8.3 212.8
35 3.0 412.6 5.2 303.0
36 4.7 413.8 55 356.5
45 39 1580.0 3.8 1220.0
46 1.5 110.8 1.8 97.0
47 2.1 154.5 3.1 155.7

nd = not determined.

[0837] The compounds of the present invention display
potent functional activation of the human GLP-1R and
human GIPR receptors under the given conditions.

Example 3: Pharmacokinetic Study in Minipigs

[0838] The purpose of this example is to determine the
half-life in vivo of the derivatives of the present invention
after i.v. administration to minipigs, i.e. the prolongation of
their time in the body and thereby their time of action. This
is done in a pharmacokinetic (PK) study, where the terminal
half-life of the derivative in question is determined. By
terminal half-life is generally meant the period of time it
takes to halve a certain plasma concentration, measured after
the initial distribution phase.

Study

[0839] Female Gottingen minipigs were obtained from
Ellegaard Gottingen Minipigs (Dalmose, Denmark)
approximately 7-14 months of age and weighing from
approximately 16-35 kg were used in the studies. The
minipigs were housed individually and fed restrictedly once
daily with SDS minipig diet (Special Diets Services, Essex,
UK).
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[0840] After at 3 weeks of acclimatisation two permanent
central venous catheters were implanted in vena cava cau-
dalis in each animal. The animals were allowed 1 week
recovery after the surgery, and were then used for repeated
pharmacokinetic studies with a suitable wash-out period
between successive derivative dosing.

[0841] The animals were fasted for approximately 18
hours before dosing and from 0 to 4 hours after dosing but
had ad libitum access to water during the whole period.
[0842] The sodium salts of compounds of Examples 1
were dissolved to a concentration of 20-40 nmol/mL in a
buffer containing 0.007% polysorbate 20, 50 mM sodium
phosphate, 70 mM sodium chloride, pH 7.4. Intravenous
injections (the volume corresponding to usually 1.5-2 nmol/
kg, for example 0.1 ml./kg) of the compounds were given
through one catheter, and blood was sampled at predefined
time points for up to 14 days post dosing (preferably through
the other catheter). Blood samples (for example 0.8 mL)
were collected in 8 mM EDTA buffer and then centrifuged
at 4° C. and 1942g for 10 minutes.

Sampling and Analysis

[0843] Plasma was pipetted into Micronic tubes on dry ice
and kept at —=20° C. until analysed for plasma concentration
of the compounds using ELISA, or a similar antibody-based
assay, or LCMS. Individual plasma concentration-time pro-
files were analysed by a non-compartmental model in Phoe-
nix WinNonLin ver. 6.4. (Pharsight Inc., Mountain View,
Calif., USA), and the resulting terminal half-lives (harmonic
mean) determined.

[0844] Results

TABLE 2

Terminal half-life as measured after i.v. administration to minipigs

Compound No. tyn ()
15 36
28 35
29 68
31 49

[0845] The tested compounds of the present invention
have very long half-lives as compared to the half-lives of
hGLP-1 and hGIP measured in man to be approximately 2-4
min and 5-7 min, respectively. The measured half-lives in
minipigs predict half-lives in humans sufficient for at least
once-weekly administration via liquid injection or at least
once-daily administration via oral tablet.

Example 5: Pharmacokinetic Study in Dogs

[0846] The purpose of this example is to determine the
half-life and plasma exposure in vivo of the compounds of
the present invention after p.o. administration to beagle
dogs, i.e. the terminal half-life and concentration of test
substance that reaches circulation with time. This is done in
a pharmacokinetic (PK) study, where these parameters of the
compound in question are determined. By terminal half-life
is generally meant the period of time it takes to halve a
certain plasma concentration, measured after the initial
distribution phase.

[0847] Preparation of Tablet Compositions

[0848] Tablet compositions comprising the test substance
and SNAC (sodium N-(8-(2-hydroxybenzoyl)amino)capry-
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late) were prepared according to methods known to the
person skilled in the art by mixing test substance with roller
compacted SNAC and magnesium stearate as e.g. described
in WO 2019/149880. The amount of SNAC in the tablet
composition was 100-300 mg, the amount of magnesium
stearate in the tablet composition was 7.7 mg, and the target
amount of each test substance in the tablet composition was
3-4 mg.

[0849] Animals, Dosing, and Sampling

[0850] Male beagle dogs, 1-7 years of age and weighing
9-17 kg during the study period, were included in the study.
The dogs were dosed in a fasting state. The dogs were group
housed in pens (12 hours light: 12 hours dark), and fed
individually and restrictedly once daily with Royal Canin
Medium Adult dog food (Royal Canin Products, China
Branch, or Brogaarden A/S, Denmark). The dogs were used
for repeated PK studies with a suitable wash-out period
between successive dosing. An appropriate acclimatization
period was given prior to initiation of the first PK study. All
handling, dosing, and blood sampling of the animals were
performed by trained and skilled staff. Before the studies, the
dogs were fasted overnight and from 0 to 4 hours after
dosing. The dogs were restricted to water 1 hour before
dosing until 4 hours after dosing, but otherwise had ad
libitum access to water during the whole period.

[0851] The compositions were administered by a single
oral dosing to the dogs in groups of 6-8 dogs. The tablets
were administered in the following manner: 10 min prior to
tablet administration, the dogs may be dosed subcutaneously
with approximately 3 nmol’kg of SEQ ID NO: 48, then
tablets were placed in the back of the mouth of the dog to
prevent chewing. The mouth was then closed, and 10 mL of
tap water was given by syringe or gavage to facilitate
swallowing of the tablet.

[0852] One blood sample was drawn before dosing, and
additional samples were drawn at predefined time points
after dosing, such as after 5, 10, 15, 20, 30, and 45 minutes
and after 1, 1.5, 2, 4, 7, 10, 24, 48, 72, 120, 144, 168, 192,
216 hours for up to 240 hours, to adequately cover the full
plasma concentration-time absorption profile of the test
substance. For each blood sample time point, approximately
0.8 mL of whole blood was collected in a 1.5 mLL EDTA-
coated tube, which was gently turned to mix the sample with
EDTA. Blood samples were collected in EDTA buffer (8
mM) and then centrifuged at 4° C. and 2000g for 10 minutes.
Plasma was pipetted into Micronic tubes on dry ice, and kept
at —20° C. or lower until analysis. Blood samples were taken
as appropriate, for example from a venflon in the cephalic
vein in the front leg for the first 2 hours and then with
syringe from the jugular vein for the rest of the time points.
The first few drops were allowed to drain from the venflon
to avoid heparin saline from the venflon in the sample.
[0853] All blood samples were collected into test tubes
containing EDTA for stabilisation and kept on ice until
centrifugation. Plasma was separated from whole blood by
centrifugation and the plasma was stored at —20° C. or lower
until analysis.

[0854] Analysis and Calculations

[0855] The plasma was analysed for test substance using
LC-MS (Liquid Chromatography-Mass Spectrometry) as
known to the person skilled in the art. The system consisted
of either: a Thermo Fisher QExactive mass spectrometer
equipped with a 10-valve interface module TurboFlow sys-
tem, CTC HTS PAL autosampler, Accela 1250 pumps, and
Hot Pocket column oven; or a Thermo Fisher QExactive
Plus mass spectrometer equipped with a valve interface
module TurboFlow system, TriPlus RSI autosampler,
Dionex UltiMate 3000 pumps, and Hot Pocket column oven.
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RP-HPLC separation was achieved using a linear gradient of
1:1 acetonitrile/methanol in 1% aqueous formic acid using
either: a Phenomenex Onyx Monolithic C18 column (50x
2.0 mm) and a flow rate of 0.8 ml/min at 30° C.; or an
Agilent Poroshell 120 SB-C18 column (50x2.1 mm, 2.7 um)
at a flow rate of 0.4 m[./min at 60° C. The mass spectrometer
was operated in either positive ionization SIM mode or
positive ionization PRM mode.

[0856] For each individual animal, a plasma concentra-
tion-time profile was analysed by a non-compartmental
model in Pharsight Phoenix WinNonLin ver. 6.4 software or
other relevant software for PK analysis, and the resulting
terminal half-life (t, ,), maximum plasma concentration per
dose (C,,,/D), time for maximum plasma concentration
(t,,a)> and area under the curve to infinity per dose (AUC/D)
were determined. Summary statistics of pharmacokinetic
results were presented as median (for t,,,,), harmonic mean
(t;1,), or arithmetic mean (C AUCQ).

[0857)

max?

Results

TABLE 3

Pharmacokinetic parameters following oral dosing of tablet
compositions of test substance and SNAC to Beagle dogs.

Target
Amount  amount
Com- of of test Crra! AUC/
pound SNAC substance T tio Dose Dose
No.  (mg) (mg) Gy Gy kgL)  (kg*h/L)
9 100 4 2.0 50 0.24 12.1
10 100 4 1.0 36 0.20 8.4
11 100 4 14 34 0.19 7.1
13 100 3 1.5 60 0.29 14.8
15 100 3 1.5 59 0.24 11.9
15 300 3 2.0 46 0.28 11.6
16 100 3 1.3 47 0.21 8.6
20 100 3 2.0 56 0.21 10.8
24 300 3 1.8 74 0.29 16.4
25 300 3 1.8 43 0.30 15.2
26 300 3 1.2% 70%* 0.49% 27.4%
28 300 3 1.3%% 67F%  0.36%* 18.6%*
29 300 3 1.2%% 69%*  0.26%* 16.6%*
30 300 3 0.8 81 0.24 6.5
40 300 3 2.0 61 0.48 27.0
31 300 3 1.3%% 56%*  (.35%* 17.9%*
32 300 3 1.8% 80%* 0.45% 25.3%
43 300 3 1.5 131 0.22 21.4

*= averaged data from two experiments under same formulation conditions;
**= gveraged data from three experiments under same formulation conditions.

[0858] The tested compounds of the present invention
demonstrate oral bioavailability in this model, as concen-
trations of the compound in plasma were detected (C,,,./
D>0 and AUC/D>0) following oral administration. Further-
more, the tested compounds of the present invention further
have very long half-lives as compared to the half-lives of
hGLP-1 and hGIP measured in man to be approximately 2-4
min and 5-7 min, respectively.

[0859] While certain features of the invention have been
illustrated and described herein, many modifications, sub-
stitutions, changes, and equivalents will now occur to those
of ordinary skill in the art. It is, therefore, to be understood
that the appended embodiments are intended to cover all
such modifications and changes as fall within the true spirit
of the invention.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 48

<210> SEQ ID NO 1

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 1

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Gln Glu Phe Val Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 2

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 2

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Tyr Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Gln Glu Phe Val Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 3

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 3

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Tyr Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Gln Ala Phe Val Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 4

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
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-continued

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 4

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Val Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 5

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 5

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 6

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 6

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 7

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib
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<400> SEQUENCE: 7

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Arg Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 8

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 8

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Arg Gly Gly Pro Glu
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 9

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 9

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 10

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 10

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30
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Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 11

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 11

Tyr Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 12

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 12

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly
20 25

<210> SEQ ID NO 13

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 13

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro
20 25 30

<210> SEQ ID NO 14

<211> LENGTH: 33

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 14
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Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

<210> SEQ ID NO 15

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 15

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala
35

<210> SEQ ID NO 16

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 16

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Val Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 17

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 17

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Gln Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
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35

<210> SEQ ID NO 18

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 18

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Gln Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 19

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 19

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Glu Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 20

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 20

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala His Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 21

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 21

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Arg Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 22

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 22

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Arg Gly Gly Pro Glu
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 23

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 23

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Gln Glu Phe Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 24

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib
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<400> SEQUENCE: 24

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala His Glu Phe Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 25

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 25

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 26

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 26

Tyr Xaa Glu Gly Thr Val Thr Ser Asp Tyr Ser Ile Leu Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 27

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 27

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ile Leu Glu Lys
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30
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Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 28

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 28

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Lys Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 29

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 29

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Glu
1 5 10 15

Lys Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 30

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 30

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Lys Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35

<210> SEQ ID NO 31
<211> LENGTH: 39
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<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 31

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Leu Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 32

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 32

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 33

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Aib

<400> SEQUENCE: 33

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Tyr Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser
20 25 30

Lys Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 34

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (2)..(2)
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<223> OTHER INFORMATION:

<400> SEQUENCE: 34

Tyr Xaa Glu Gly Thr Phe
1 5

Gln Ala Ala Arg Glu Phe

Aib

Thr Ser Asp Tyr Ser Ile Leu Leu Glu Glu
10 15

Ile Glu Trp Leu Leu Ala Gly Gly Pro Ser

Aug. 31, 2023

20 25 30

Lys Gly Ala Pro Pro Pro Ser

35
<210> SEQ ID NO 35
<211> LENGTH: 39
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic
<220> FEATURE:
<221> NAME/KEY: MOD_RES
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Aib
<400> SEQUENCE: 35

Tyr Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Leu Leu Glu Glu
1 5 10 15

Gln Ala Ala Arg Glu Phe Ile Asn Trp Leu Leu Ala Gly Gly Pro Ser

20 25 30

Lys Gly Ala Pro Pro Pro Ser

35
<210> SEQ ID NO 36
<211> LENGTH: 39
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa is Aib or Ala
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: Xaa is Phe or Val
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (12)..(12)
<223> OTHER INFORMATION: Xaa is Ile or Tyr
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (13)..(13)
<223> OTHER INFORMATION: Xaa is Tyr, Ala, Leu or Ile
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (16)..(16)
<223> OTHER INFORMATION: Xaa is Lys or Glu
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (20)..(20)
<223> OTHER INFORMATION: Xaa is Gln, Arg, Glu or His
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (21)..(21)
<223> OTHER INFORMATION: Xaa is Ala or Glu
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (23)..(23)
<223> OTHER INFORMATION: Xaa is Ile or Val
<220> FEATURE:
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<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (24)..(24)

«223> OTHER INFORMATION: Xaa is Glu, Gln or Asn
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Xaa is Ala or Arg
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (32)..(32)

«223> OTHER INFORMATION: Xaa is Glu, Ser or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: Xaa is Ser, Lys or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: Xaa is Gly or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (35)..(35)

<223> OTHER INFORMATION: Xaa is Ala or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: Xaa is Pro or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: Xaa is Pro or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: Xaa is Pro or absent
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: Xaa is Ser or absent

<400> SEQUENCE: 36

Tyr Xaa Glu Gly Thr Xaa Thr Ser Asp Tyr Ser Xaa Xaa Leu Glu Xaa
1 5 10 15

Gln Ala Ala Xaa Xaa Phe Xaa Xaa Trp Leu Leu Xaa Gly Gly Pro Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 37

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is Aib or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Xaa is Phe or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Xaa is Ile or Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa is Tyr, Ala, Leu or Ile
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
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<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: Xaa is Lys or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is Gln, Arg, Glu or His
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Ala or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: Xaa is Ile or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (24)..(24)

«223> OTHER INFORMATION: Xaa is Glu, Gln or Asn
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Xaa is Ala or Arg

<400> SEQUENCE: 37

Tyr Xaa Glu Gly Thr Xaa Thr Ser Asp Tyr Ser Xaa Xaa Leu Glu Xaa
1 5 10 15

Gln Ala Ala Xaa Xaa Phe Xaa Xaa Trp Leu Leu Xaa Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 38

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is Aib or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Xaa is Phe or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Xaa is Ile or Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa is Tyr, Ala, Leu or Ile
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: Xaa is Lys or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is Gln, Arg, Glu or His
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Ala or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: Xaa is Ile or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (24)..(24)
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«223> OTHER INFORMATION: Xaa is Glu, Gln or Asn
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Xaa is Ala or Arg

<400> SEQUENCE: 38

Tyr Xaa Glu Gly Thr Xaa Thr Ser Asp Tyr Ser Xaa Xaa Leu Glu Xaa
1 5 10 15

Gln Ala Ala Xaa Xaa Phe Xaa Xaa Trp Leu Leu Xaa Gly Gly Pro Glu
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> SEQ ID NO 39

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is Aib or Ala
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Xaa is Phe or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Xaa is Ile or Tyr
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa is Tyr, Ala, Leu or Ile
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: Xaa is Lys or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is Gln, Arg, Glu or His
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (21)..(21)

<223> OTHER INFORMATION: Xaa is Ala or Glu
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: Xaa is Ile or Val
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (24)..(24)

«223> OTHER INFORMATION: Xaa is Glu, Gln or Asn
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: Xaa is Ala or Arg

<400> SEQUENCE: 39

Tyr Xaa Glu Gly Thr Xaa Thr Ser Asp Tyr Ser Xaa Xaa Leu Glu Xaa
1 5 10 15

Gln Ala Ala Xaa Xaa Phe Xaa Xaa Trp Leu Leu Xaa Gly Gly Pro Ser
20 25 30

Lys Gly Ala Pro Pro Pro Ser
35
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<210> SEQ ID NO 40

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 40

Ser Ser Gly Ala
1

<210> SEQ ID NO 41

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 41

Glu Ser Gly Ala
1

<210> SEQ ID NO 42

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 42

Ser Lys Gly Ala
1

<210> SEQ ID NO 43

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 43

Leu Leu Glu Lys Gln Ala Ala Arg Glu Phe Ile Asn
1 5 10

<210> SEQ ID NO 44

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 44

Leu Leu Glu Lys Gln Ala Ala Arg Glu Phe Ile Glu
1 5 10

<210> SEQ ID NO 45

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 45

Leu Leu Glu Lys Gln Ala Ala Gln Glu Phe Ile Glu
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<210> SEQ ID NO 46
<211> LENGTH: 12
<212> TYPE: PRT

10

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 46

Leu Leu Glu Glu Gln Ala Ala Arg Glu Phe Ile Glu

1 5

<210> SEQ ID NO 47
<211> LENGTH: 39
<212> TYPE: PRT

10

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MOD_RES
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Aib
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (12)..(12)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (13)..(13)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (16)..(16)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (20)..(20)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (21)..(21)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (23)..(23)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (24)..(24)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (28)..(28)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (30)..(30)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (31)..(31)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

is

is

is

Aib or Ala

Phe or Val

Ile or Tyr

Tyr, Ala, Leu or Ile

Lys or Glu

Gln, Arg, Glu or His

Ala or Glu

Ile or Val

Glu, Gln or Asn

Ala or Arg

Gly or absent

Pro or absent
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-continued

<222> LOCATION: (32)..(32)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (33)..(33)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (34)..(34)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (35)..(35)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (36)..(36)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (37)..(37)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (38)..(38)
<223> OTHER INFORMATION: Xaa
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (39)..(39)
<223> OTHER INFORMATION: Xaa

<400> SEQUENCE: 47

is

is

is

is

is

is

is

is

Tyr Xaa Glu Gly Thr Xaa Thr Ser

1 5

Gln Ala Ala Xaa Xaa Phe Xaa Xaa

20

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> SEQ ID NO 48

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Glu,

Ser,

Gly

Ala

Pro

Pro

Pro

Ser

Asp

Trp
25

His Ser Gln Gly Thr Phe Thr Ser Asp

Ser or absent

Lys or absent

or absent

or absent

or absent

or absent

or absent

or absent

Tyr Ser Xaa Xaa Leu Glu Xaa

10

15

Leu Leu Xaa Gly Xaa Xaa Xaa

30

Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15
Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr
20 25
1. A compound comprising a peptide and a substituent; X, isAorE,
wherein the amino acid sequence of the peptide is X,sislorV,
X418 E, Qor N,
X,gis Aor R,
(SEQ ID NO.: 47) X;0 is G or absent,
YX,EGTXTSDYSX )X, 3LEX, 4QAAK 0Ky  FXo 3K WLLK,5GXa0 X,, is P or absent,
X31%32%33%34%35X 36X 37X38X30 X, 1s E, or absent,
X55 18 S, Kc or absent,
with an optional amide modification of the C-terminus X,, is G or absent,
[H]; wherein X535 15 A or absent,
X, is Aib or A, X,6 1s P or absent,
XsisForV, X5, is P or absent,
XislorY, X5g 18 P or absent, and
X358, A, Lorl, X, 15 S or absent;
X,s1s Kor E, wherein the substituent is attached to the peptide via

X, 18 Q, R, E, or H,

Lysine (K) at position 16 or 33;
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and wherein the substituent comprises at least one of
HOOC—(CH,),—CO—, wherein n is 14, 16 or 18;
or a pharmaceutically acceptable salt hereof.

2. The compound according to claim 1, wherein
X5,X;55X54X55 is selected from the group consisting of:
SSGA, ESGA, and SKGA.

3. The compound according to claim 1, wherein the amino
acid sequence of the peptide is

(SEQ ID NO.:
YX,EGTX TSDYSX 15X 3LEX | (QAAX 0Ky | FXp3X5WLLX,5GGPS

37)

SGAPPPS;

wherein

X, is Aib or A,
XsisForV,
X,islorY,
X8, A, Lorl,
X,s1s K or E,

X, 18 Q, R, E, or H,
X, isAorE,

(A

Aug. 31, 2023

X,5isTorV,

X,4 18 E, Q or N, and

X,gis Aor R.

4. The compound according to claim 1, wherein
X 5LEX | QAAX, X, FX,5X,, is selected from the group
consisting of: LLEKQAAREFIN, LLEKQAAREFIE,
LLEKQAAQEFIE and LLEEQAAREFIE.

5. The compound according to claim 1, wherein the amino
acid sequence of the peptide is selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID
NO: 7, SEQID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ
ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO:

14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17,

SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20,
SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23,
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 27,
SEQ ID NO: 33, SEQ ID NO: 34, and SEQ ID NO: 35.

6. The compound according to claim 5 wherein the
peptide comprises the amide modification of the C-terminus.

7. The compound according to claim 1, wherein the
substituent is selected from the group consisting of:

(Substituent A)

e}

O O
H H
HO)‘\/\AM/\AWNI\)LN/\/O\AOWN\/\O/\/O\)I\*
O " O

o7 ~oH

[[B:]]

(Substituent B)

e}

0 NH, 0
0 T on
N ‘. _N
HO Nw .
i
0 0 NH,

o? “ou

(]

(Substituent C)

e}

e} NH, [0}
H H H
N 2 N
HO N/\\//\\//\]/ .
H
e} 0O NH,

(D]

oZ ~ou
[[E:]

o% ~on

(Substituent D)

O

(@] (@]
H H
HO)W( NI\)LN/\/O\/\O/\]/ N\/\O/\/O\)j\*
(@] i (@]

and

(Substituent E)

NH;

(€] (6] (6]
H : H
)k/\/\/\/\/\/\/\’(N : N
HO N/\/\/\n/ .
H
(6] NH,
(6] OH .

e}
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8. The compound according to claim 1, wherein the
compound is selected from the group consisting of:

OH

NH,

O
B H
HN ~ N.
N/M( NH
H
NIL

e}

EGT FTSDY SIYLE—g QAAQ EFVNW LLAGG PSSGA PPP S—NH,

(Compound No. 1, SEQ ID NO: 1, Substituent: C),

e}

OH

NH;

0
: H
HN ; N
N NH
H
NH,

e}

EGT FISDY SYYLE—N QAAQ EFVNW LLAGG PSSGA PPPS— NH,

(Compound No. 2, SEQ ID NO: 2, Substituent: C),

e}

OH
0,
[0}
: H
HN - N
N NH
H
[0} NI,
O OoH
EGT FTSDY SYYL E—g QAAQ EFVNW LLAGG PSSGA PPP S—NH,
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(Compound No. 3, SEQ ID NO: 2, Substituent: B),

OH

NH,

0
: H
HN ; N
N NH
H
NH,

e}

HsC, CH;

Aug. 31, 2023

/,"
H—Y—§/<"7EGT FTSDY SYYL E—g QAAQ AFVNW LLAGG PSSGA PPP S—NH,

(6] (6]

(Compound No. 4, SEQ ID NO: 3, Substituent: B),

e}

OH

NH;

0
: H
HN ; N
N NH
H
NH,

e}

H—Y—g/ﬂfEGT FTSDY SYYL E—g QAAQ AFVNW LLAGG PSSGA PPP S—OH
(6]

(Compound No. 5, SEQ ID NO: 3, Substituent: B),

OH

[0}
B H
HN - N
N NH
H
NI,

H;C, CH;

H—Y—g/ﬂf EGT FTSDY SIYL E—g QAAR EFVNW LLAGG PSSGA PPP S—NH,

(6] (6]
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(Compound No. 6, SEQ ID NO: 4, Substituent: B),

O 0]

s

e}

o g/\/o\/\o/ﬁ(§\/\O/\/O\)kNH

H—Y—N EGT FTSDY SIYLE——N
H H
(6]

(Compound No. 7, SEQ ID NO: 4, Substituent: A),

OH

NH,

N 0
: H
HN ; N
N NH
H
NH,

e}

Aug. 31, 2023

QAAR EFVNW LLAGG PSSGA PPP S—NH,

/,"
H—Y—g/ﬂfEGT FISDY SIYL E—g QAAR EFINW LLAGG PSSGA PPP S—NH,
(6]

No. 8, SEQ ID NO: 5, Substituent: B),

OH

NH,

N O
HN ~ N.
N/M( NH
H
NIL

e}

HsC, CH;

“,
H—Y—§/<"7EGT FTSDY SIYL E—g QAAR EFIEW LLAGG PSSGA PPP S—OH

(6] (6]
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(Compound No. 9, SEQ ID NO: 6, Substituent: B),
(€] (€]
H
N
HO OH
(6]
(€]
o g/\/ \/\o/\[( NN NI
(6]
H3C// CHj3

Aug. 31, 2023

H—Y—§/<”7 EGT FISDY SIYL E—g QAAR EFIEW LLAGG PSSGA PPP S—OH
(6] (6]

(Compound No. 10, SEQ ID NO: 6, Substituent: A),

H—Y—g/ﬂfEGT FTSDY SIYLE—g QAAR EFINW LLAGG PSSGA PPP S—OH
(6]

(Compound No. 11, SEQ ID NO: 5, Substituent: B),

OH

NH,

N O
HN ~ N.
N/M( NH
H
NIL

e}

“.
H—Y—§/<"7EGT FISDY SIYL E—g QAAR EFIEW LLRGG PSSGA PPP S—OH
(6]
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(Compound No. 12, SEQ ID NO: 7, Substituent: B),

OH
(€]
NH
NH,
EGT FTSDY SIYLE—g QAAR EFIEW LLRGG PESGA PPPS—OH
(6]
(Compound No. 13, SEQ ID NO: 8, Substituent: B),
OH
(€]
NH
NH,
HC, ,CH;
H—Y—g/ﬂf EGT FTSDY SIALE—g QAAR EFINW LLAGG PSSGA PPPS—OH
(6] (6]
(Compound No. 14, SEQ ID NO: 9, Substituent: B),
OH
(€]
NH
NH,
EGT FTSDY SILLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
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(Compound No. 15, SEQ ID NO: 10, Substituent: B),

0 NI,
0% ou
HC,  ,CH
H—Y—g/ﬂ—EGT FISDY SIYLE—X QAAR EFINW LLAGG PSSGA PPPS—OH
0 0

(Compound No. 16, SEQ ID NO: 5, Substituent: C),

OH
(€]
NH
NH,
H—YAEGT FTSDY SIYLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
(6]
(Compound No. 17, SEQ ID NO: 11, Substituent: B),
OH
(€]
NH
NH,

HiC CH;

%,
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR EFINW LLAG—OH

(6] (6]
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(Compound No. 18, SEQ ID NO: 12, Substituent: B),

OH
(€]
NH
NH,
HiC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR EFINW LLAGG P—OH
(6] (6]
(Compound No. 19, SEQ ID NO: 13, Substituent: B),
OH
(€]
NH
NH,
HC, ,CH;
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR EFINW LLAGG PSS—OH
(6] (6]
(Compound No. 20, SEQ ID NO: 14, Substituent: B),
OH
(€]
NH
NH,

HiC CH;

%,
H—Y—g/ﬂfEGT FTSDY SILLE—g QAAR EFINW LLAGG PSSGA—OH

(6] (6]
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(Compound No. 21, SEQ ID NO: 15, Substituent: B),

OH
(€]
NH
NH,
HiC, ,CH;
H—Y—g/ﬂf EGT FTSDY SILLE—g QAAR EFVNW LLAGG PSSGA PPPS—OH
(6] (6]
(Compound No. 22, SEQ ID NO: 16, Substituent: B),
OH
(€]
NH
NH,
HC, ,CH;
H—Y—g/ﬂf EGT FTSDY SILLE—g QAAR EFIQW LLAGG PSSGA PPPS——OH
(6] (6]
(Compound No. 23, SEQ ID NO: 17, Substituent: B),
OH
(€]
NH
NH,

HiC CH;

%,
H—Y—gﬂfEGT FTSDY SILLE—g QAAQ EFINW LLAGG PSSGA PPPS—OH

(6] (6]
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(Compound No. 24, SEQ ID NO: 18, Substituent: B),

OH
(€]
NH
NH,
EGT FTSDY SILLE—g QAAH EFINW LLAGG PSSGA PPPS—OH
(6]
(Compound No. 26, SEQ ID NO: 20, Substituent: B),
OH
(€]
NH
NH,
HC, ,CH;
H—Y—g/ﬂf EGT FTSDY SILLE—g QAAR EFIEW LLRGG PSSGA PPPS——OH
(6] (6]
(Compound No. 27, SEQ ID NO: 21, Substituent: B),
OH
(€]
NH
NH,
EGT FTSDY SILLE—g QAAR EFIEW LLRGG PESGA PPPS——OH
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(Compound No. 28, SEQ ID NO: 22, Substituent: B),

OH

; N
i
0 NI,
0% ou
N EGT FISDY SILLE—N QAAQ FEFIEW LLAGG PSSGA PPPS—OH
0

(Compound No. 29, SEQ ID NO: 23, Substituent: B),

OH

NH
NH,
EGT FISDY SILLE——N QAAH EFIEW LLAGG PSSGA PPPS—OH
0

(Compound No. 30, SEQ ID NO: 24, Substituent: B),

OH
O
\/\/\‘)‘\NH
NI
EGT FTSDY SILLE—g QAAR EFIEW LLAGG PSSGA PPPS—OH
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(Compound No. 31, SEQ ID NO: 25, Substituent: B),
(€] (€]
| 0
N
HO W/VMOH
(6]
(€]
o NN \/\O/\n/ NN NH
(6]
HiC, CH;
H—Y—§/<"7EGT FTSDY SILLE—g QAAR EFIEW LLAGG PSSGA PPPS—OH
(6] (6]
(Compound No. 32, SEQ ID NO: 25, Substituent: A),
NH
NH;
o? on ’
EGT VTISDY SILLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
(6]
(Compound No. 33, SEQ ID NO: 26, Substituent: B),
NH
(6] NH;
o? om ’
EGT FISDY SHLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
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(Compound No. 34, SEQ ID NO: 27, Substituent: B),

H;C, CH;

Aug. 31, 2023

H—Y—§/<"7EGT FTSDY SILLE—g QAAR EFINW LLAGG PSSGA PPPS—OH

(6] (6]

(Compound No. 35, SEQ ID NO: 10, Substituent: A),

O (@]
| H
N
HO OH
(@]
(@]
(0] % (0]
o N/\/ \/\O/\n/ \/\O/\/
H

O

(Compound No. 36, SEQ ID NO: 27, Substituent: A),

EGT FTSDY SIYLE EQAAR EFINW LLAGG P S—g

\)I\NH
(6]
HC CH,
H—Y—g/<"7EGT FTSDY SHLE—g QAAR EFINW LLAGG PSSGA PPPS—OH
(6]

GA PPPS—OH
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(Compound No. 42, SEQ ID NO: 33, Substituent: B),

OH

NH

EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g GA PPPS—OH

(Compound No. 43, SEQ ID NO: 34, Substituent: B),

OH

0 NI,
o® ou
N EGT FISDY SILLE BQAAR EFINW LLAGG P S—N GA PPPS—OH
0

(Compound No. 44, SEQ ID NO: 35, Substituent: B)

s

HO OH

EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g GA PPPS—OH
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(Compound No. 45, SEQ ID NO: 34, Substituent: A),

NH
NH,
0o? on
EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g GA PPPS—OH
(6]
(Compound No. 46, SEQ ID NO: 34, Substituent: E), and
(€] (€]
| 1
N
HO OH
(6]
(€]

EGT FTSDY SILLE EQAAR EFIEW LLAGG P S—g GA PPPS—OH
(6]
(Compound No. 47, SEQ ID NO: 34, Substituent: E). 10. The compound according to claim 1, wherein the
9. (canceled) compound is:
(6] (€]
H
N
HO OH
(6]

EGT FISDY SILLE EQAAR EFIEW LLAGG P S—g GA PPPS—OH
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11-13. (canceled)
14. A peptide having the amino acid sequence

(SEQ ID NO.:
YX,EGTXTSDYSX 15X 3LEX | (QAAX) Xy  FXr3X 5 WLL X 56X30

47)

X3 1 X32X33X34X35X36X37X38X39

with an optional amide modification of the C-terminus;
wherein

X, is Aib or A,

Xsis ForV,

X,isL,orY,

X5isY, A Lyorl,

X,s1s Kor E,

X018 Q, R, E, or H,

X, isAorE,

X,islorV,

X,y s E,QorN,

X,5is Aor R,

X5 18 G or absent,

Aug. 31, 2023

X5, is P or absent,

X5, is E, S or absent,

X55 18 S, K or absent,

X5, is G or absent,

X55 is A or absent,

X, 1s P or absent,

X, is P or absent,

X,g 1s P or absent, and

X5o 18 S or absent.

15. The peptide according to claim 14 where the amino
acid sequence of the peptide is selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID
NO: 7, SEQID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ
ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO:
14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ
ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO:
21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 33, SEQ ID NO:
34, and SEQ ID NO: 35.

#* #* #* #* #*



